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Centredale Manor Restoration Project Superfund Site ­
Comments of Emhart Industries, Inc. on U.S. EPA’s Proposed
 

Remedial Action Plan (October 2011), Addendum to the Interim
 
Final Feasibility Study Report (September 2011), and Interim Final
 

Feasibility Study Report (April 30, 2010)
 

Executive Summary 

Introduction 

Emhart Industries, Inc. (“Emhart”) requests that the comments provided herein, the 

enclosed Index of cited documents, and the documents on the enclosed CD, be included on the 

administrative record for the Centredale Manor Restoration Project Superfund Site (“Site”). 

In the Proposed Remedial Action Plan (“PRAP”), United States Environmental 

Protection Agency (“EPA”) has proposed remedies for each of five “action areas” deemed by 

EPA to require some level of cleanup. The five action areas at the Site are denominated by EPA 

as: (1) Allendale and Lyman Mill Reach Sediment; (2) Allendale Reach Floodplain Soil; (3) 

Lyman Mill Reach Stream Sediment and Floodplain Soil (the “Oxbow Area”); (4) Source Area 

Soil; and (5) Source Area Groundwater.1,2 Emhart has identified significant flaws in the PRAP 

for each of these action areas. In the event of judicial review, EPA’s remedy selection process 

will be evaluated based on the information in the administrative record. The comments provided 

herein include abundant factual and legal evidence from the administrative record to support a 

judicial finding that EPA’s PRAP, if selected for implementation at the Site, is “arbitrary and 

capricious or otherwise not in accordance with law,” the standard of review under Section 

1 Please note that throughout this document, defined terms are designated by capitalization. For example, Source 
Area Groundwater and Source Area Soil are EPA defined terms and are capitalized when referring to the particular 
action area. However, when a term such as “source area soil” is not capitalized, it refers to the soil that is present in 
the Source Area Soil action area or also may be present in the Source Area Groundwater action area. 
2 Please also note that the defined terms are listed in a Glossary at the end of this Executive Summary. 
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113(j)(2) of the Comprehensive Environmental Response, Compensation and Liability Act 

(“Superfund”or “CERCLA”). 3 

Since being notified of its status as a potentially responsible party (“PRP”) at the Site, 

Emhart has commenced litigation and established evidence demonstrating that the Site 

contamination resulted from New England Container Company’s (“NECC”) drum 

reconditioning operation, and not from the operations of Emhart’s alleged predecessor, Metro-

Atlantic, Inc. See Emhart Indus., Inc. v. NECC, C.A. 06-0218-S (D.R.I. 2006); see also Emhart 

Indus., Inc. v. U.S. Dep’t of the Air Force, et al., C.A. 11-023-S (D.R.I. 2011). This evidence, 

which is partially summarized in Appendix A and incorporated herein by reference, not only 

negates Emhart’s alleged responsibility for Site clean-up, it also disproves EPA’s conceptual site 

model, thus undermining the validity of EPA’s PRAP. 

EPA’s failure to conform its outdated and inaccurate conceptual site model to the current 

evidentiary record is contrary to its own regulations set forth in the National Contingency Plan 

(“NCP”), and results in a flawed analysis of the remedial alternatives considered in the 

Feasibility Study and selected by EPA in the PRAP. EPA’s reliance on its inaccurate conceptual 

site model has led it, in turn, to incorrectly deem contaminated environmental media at the Site 

to be a RCRA-listed F020 waste. This faulty designation, as well as its unsupported decision to 

classify all source area soils, floodplain soil, and pond sediments at the reaches of Allendale and 

Lyman Mill as principal threat waste (“PTW”), has led EPA to further incorporate into its 

3 A summary of the applicable laws, regulations, and guidance documents is included in Appendix B to these 
comments. These include, but are not limited to, CERCLA, the NCP, EPA guidance documents such as “Principles 
for Managing Contaminated Sediments,”and other Applicable or Relevant and Appropriate Requirements 
(“ARARs”). 
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evaluation of the remedial alternatives mistaken assumptions regarding the requirements for and 

costs of addressing contaminated environmental media at the Site. 

The significant flaws in the analysis underlying EPA’s remedy selection process have 

resulted in a PRAP that favors remedial alternatives that are contrary to CERCLA and the NCP. 

For example, with respect to Allendale and Lyman Mill Reach Sediment, the PRAP reflects an 

apparent preference for excavation of potentially enormous quantities of sediment and disposal at 

an off-Site location, contrary to both legal requirements under CERCLA and significant 

considerations regarding technical implementability and impracticability. The remedies 

proposed by EPA for both Allendale Reach Floodplain Soil and Lyman Mill Reach Stream 

Sediment and Floodplain Soil pose the same concerns. 

With respect to the Source Area Soil, EPA has proposed a capping remedy that meets or 

exceeds the requirements for closure of a hazardous waste landfill under Subtitle C of the 

Resource Conservation and Recovery Act (“RCRA”). However, the impacted soils at issue are 

not considered to be a waste at all under EPA’s own regulations, policy, and guidance 

documents, and therefore are not subject to the unduly stringent (and costly) RCRA Subtitle C 

closure requirements that EPA would seek to impose. 

In short, due to its erroneous analytical framework, EPA fails to comply with applicable 

laws, regulations, policy, and guidance, and take into account the current administrative record. 

Accordingly, the PRAP does not reflect a complete, accurate, fair and reasoned assessment by 

EPA of the remedial alternatives for the five designated action areas of the Site. 

Site Background 

The Site consists of two parcels located at 2072 and 2074 Smith Street (the “Peninsula”) 

in North Providence, Rhode Island, and downstream areas that EPA alleges have been impacted 
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by activities conducted historically on the two parcels. Currently, there are two high-rise 

apartment buildings, known as Brook Village and Centredale Manor, on the parcels. On the 

eastern portion of the Peninsula is a drainage swale or “tail race”that empties into a wooded 

wetland to the south. The Woonasquatucket River (the “River”) flows along the western portion 

of the Peninsula. CERCLA hazardous substances, including volatile organic compounds 

(“VOCs”), dioxins, polychlorinated biphenyls (“PCBs”), metals, pesticides, and herbicides, have 

been identified in soil, sediment, and groundwater at the Site. 

EPA alleges that historic drum reconditioning and chemical manufacturing operations on 

the Peninsula were the principal contributors to contamination on the Site. Between 

approximately 1952 and 1972, NECC operated a steel drum reconditioning business on the 

Peninsula, which included an incinerator to burn residue and paint from inside 55-gallon open-

head steel drums and a caustic bath process for cleaning the inside of 55-gallon closed-head 

drums. These NECC operations were situated near the tail race on the eastern side of the 

Peninsula. NECC also stored drums to the south and west of the buildings in which it conducted 

its drum cleaning operations, extending over to the western area of the Peninsula adjacent to the 

River. As a result of these and other activities conducted by NECC relating to its drum 

reconditioning business, a number of CERCLA hazardous substances were released or disposed 

of throughout the Site, including dioxins, PCBs, pesticides, and herbicides. 

In approximately 1944, Atlantic Chemical Company (“Atlantic Chemical”) began 

operations on the Peninsula, producing textile chemicals including defoamers, fire retardants, 

dye fixatives, water repellants, resins, cotton-softeners, powdered soaps, a metal stripper, and 

sulfonated tallow for wool. In 1953, Atlantic Chemical changed its name to Metro-Atlantic, Inc. 

(“Metro-Atlantic”), and continued to operate on the Peninsula until approximately 1968. For a 
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period of less than one year in the mid-1960s, Metro-Atlantic manufactured Hexachlorophene 

(“HCP”) in a building separate from its main operation and located on the west side of the 

Peninsula. EPA has alleged that Metro-Atlantic’s HCP operation resulted in the release of 

dioxins at the Site and, therefore, that dioxin-contaminated environmental media at the Site must 

be handled as a RCRA-listed F020 waste. Emhart is the alleged successor to Metro-Atlantic. 

Emhart’s History of Cooperation with EPA 

Since 2000, Emhart has worked with EPA in good faith to establish a cleanup approach 

for the Site that is cost-effective, implementable, and fully protective of human health and the 

environment. At the same time, Emhart has pursued litigation against NECC which has resulted 

in a vastly-expanded factual record regarding historical operations on the Site and which 

demonstrates the incompleteness and inaccuracy of EPA’s current conceptual site model. 

Between 2000 and 2006, Emhart and other PRPs completed three removal actions at the 

Site. In 2000, Emhart and other PRPs installed a temporary soil cap and implemented limited 

flood control measures at the Site under the direction of EPA. Beginning in 2001, Emhart and 

other PRPs performed additional cleanup measures at the Site under the direction of EPA, 

including restoring Allendale Dam, sampling residential soils and shoreline sediments, and 

excavating such soils and sediments containing greater than one part per billion (“ppb”) of 

dioxin. In September 2003, Emhart and other PRPs conducted a third removal action at the Site 

under the direction of EPA, to address contaminated soils and sediments in the vicinity of the tail 

race. 

In 2007 and 2008, Emhart performed hydrodynamic modeling of certain remedial 

alternatives and a comparative ecological risk assessment under the direction of EPA to 

supplement the Feasibility Study (“FS”). In 2009 and 2010, Emhart performed a removal action 

in the Source Area Groundwater action area under the direction of EPA, which involved 
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excavation and off-site disposal of delineated soils and sediments and the installation of an 

impermeable cap. 

In June 2010, Emhart performed a supplemental investigation of the Oxbow Area under 

the direction of EPA. The purpose of this investigation was to collect additional data necessary 

to permit EPA to: (1) properly evaluate the remedial alternatives set forth in the Interim Final 

Feasibility Study Report (“FS Report”); (2) analyze potential risks to human health and the 

environment; and (3) select the most appropriate remedial alternative for the Oxbow Area in the 

PRAP based on more complete information. 

Contemporaneous with its efforts outlined above to cooperate with EPA, Emhart 

submitted to EPA extensive evidentiary material for inclusion in the administrative record for the 

Site and requested that EPA update its original conceptual site model to reflect the new 

information. As explained in the following sections, EPA fails to consider the new information 

or to update its conceptual model for the Site and, in so doing, acts in an arbitrary and capricious 

manner and contrary to the requirements of the NCP and other governing law. 

Discussion of Remedial Alternatives 

EPA’s evaluation of remedial alternatives and its selection of proposed remedies for the 

various action areas of the Site, as presented in the FS and the PRAP, suffers from major deficits, 

including the following: 

o	 EPA’s conceptual site model for the Site is static, outdated, and factually erroneous. 

Further, it is inconsistent with and not supported by information in the administrative 

record. 

o	 EPA incorrectly deems all contaminated environmental media at the Site to be a 

RCRA-listed F020 waste. The contaminants in environmental media at the Site 
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cannot be traced to a release of waste from any single original process meeting any 

listing description. Further, EPA’s decision to apply the F020 waste listing to historic 

contamination at the Site is inconsistent with the Agency’s approach at other 

remediation sites where dioxin is a contaminant of concern. Finally, EPA 

inconsistently classifies contaminated environmental media at various locations at the 

Site and thereby misapplies RCRA, resulting in EPA proposing more costly remedial 

alternatives for the various action areas than are necessary or permissible. 

o	 EPA fails to meet the requirements of the Information Quality Act (“IQA”) by 

omitting information and data concerning changed Site conditions. 

o	 EPA inadequately defines the dioxin goals for the Site, relying on upstream 

background concentrations that are uncertain, and improperly considers speculative 

future changes to the Preliminary Remediation Goals (“PRGs”) for dioxins and 

dioxin-like contaminants in soils, rather than evaluating the remedial alternatives 

based on current requirements. 

o	 EPA fails to adequately define the volume of soil and sediment requiring excavation 

and disposal in a confined disposal facility (“CDF”) or other off-Site location(s) 

under several of the remedial alternatives and the remedy selected in the PRAP, 

which creates substantial uncertainty regarding the cost and implementability of these 

remedial alternatives and the selected remedy in the PRAP. 

With regard to each of the five action areas at the Site, EPA improperly “screens out”or 

rejects otherwise cost-effective, protective, and implementable remedial alternatives, as 

discussed below: 

o	 For the Allendale and Lyman Mill Sediment action area: 
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°	 EPA improperly relies on Executive Order (“EO”) 11988 to reject the 

nearshore CDF remedial alternative. EO 11988 is not an absolute prohibition 

against siting a remedy in a floodplain; it applies only where the action under 

consideration would adversely affect the floodplain. Here, hydrodynamic 

modeling demonstrates that the nearshore CDF remedial alternative would 

have negligible effect on the floodplain and floodplain inundation. 

°	 EPA improperly screens out, without substantive consideration, the channel-

only configuration for pond remediation, based on the supposition that there 

would be community opposition. However, EPA cannot apply the community 

acceptance criterion under the NCP to eliminate an otherwise acceptable 

remedial alternative at the “screening”phase of the FS; rather, EPA must first 

apply the two threshold and five primary balancing criteria under the NCP. 

See Appendix B at Section A.2.b. In fact, EPA does not apply the community 

acceptance criterion under the NCP to remedial alternatives that it favors, such 

as the upland CDF alternative, with respect to which community opposition is 

well-documented. 

°	 EPA selects the upland CDF as the disposal alternative in the PRAP, despite 

the refusal of the Town of Johnston’s Mayor to authorize the siting of a 

hazardous waste landfill within the Town. EPA does not identify in the record 

any alternative locations for siting an upland CDF, thus failing to satisfy the 

primary balancing criterion under the NCP of “implementability.”Moreover, 

setting aside the Town of Johnston’s refusal to site a hazardous waste landfill 

in their community, EPA fails to address key uncertainties regarding the 
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unpredictable – and potentially high – volume of material to be landfilled, the 

cost of the upland CDF disposal option, and the potential unavailability of off-

Site disposal capacity. In particular, EPA fails to recognize that the remedial 

alternatives evaluated and the remedy selected in the PRAP that incorporate 

the use of an upland CDF are technically impracticable given the significant 

uncertainties concerning fundamental elements, including the following: (1) 

the volume of contaminated soil and sediment to be excavated and disposed; 

(2) the availability for purchase and the price of properties upon which to 

construct the upland CDF(s); (3) the ability to obtain a Land Disposal 

Restriction (“LDR”) treatability variance, if necessary; (4) whether the upland 

CDF(s) would be deemed “on-Site” for purpose of CERCLA’s permitting 

exemptions; (5) the suitability and sufficiency of space to construct an upland 

CDF(s) of requisite capacity; and (6) the practicability of conducting 

confirmatory sampling to establish the adequacy of the cleanup. 

°	 Off-Site disposal is not a feasible option because off-Site facilities may not be 

able to accept the volume of excavated material at the time that the remedy 

selected in the PRAP is implemented, and because the selected remedy 

undermines EPA’s extensive efforts to promote green remediation. 

°	 EPA fails to explain how soil and sediment will be segregated on a 

concentration basis. The sediments that may be landfilled in the proposed 

upland CDF(s) cannot be identified. Further, EPA’s estimate that only 10% of 

the soil and sediment will exceed the alternative treatment standards for soil 

must be reconsidered because it is based on inadequate data. 
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°	 EPA’s conceptual site model for the Allendale and Lyman Mill Pond 

sediments fails to consider certain potential transport pathways. EPA’s 

comparative assessment of the long-term effectiveness of the selected remedy 

is incomplete, flawed, and fails to conform to the NCP requirements. 

Concomitantly, Emhart’s recommended approach, which involves the placement of 

excavated soils and sediments into a nearshore CDF or isolation caps within the footprints of the 

ponds, is the most protective, implementable, and cost-effective disposal option for soils and 

sediments to be excavated at the Site. 

o	 For the Allendale Reach Floodplain Soil action area, EPA’s location-specific 

analysis is flawed and fails to conform to the NCP requirements for the same reasons 

and in the same manner as the analysis of alternatives for the Allendale and Lyman 

Mill Sediment action area, as discussed above. 

o	 For the Lyman Mill Reach Stream Sediment and Floodplain Soil action area (the 

“Oxbow Area”): 

°	 EPA inappropriately overstates the area requiring remediation. First, EPA 

mischaracterizes the floodplain soil near Falco Street as a high value 

ecological area, which actually is part of the manicured residential backyards. 

Second, EPA’s flawed ecological risk assessment leads the Agency to 

mistakenly identify the floodplain soil at the confluence of Assapumpset 

Brook and Lyman Mill Pond as a remediation area, even though that area 

poses less ecological risk to receptors than background soils. 

°	 EPA’s conceptual site model for the Oxbow Area is not based on any 

measured or modeled data, but instead on mere unsupported speculation. 
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Further, EPA’s assessment of the short- and long-term effectiveness of the 

remedial alternatives and the remedy selected in the PRAP for the Oxbow 

Area is flawed and contrary to the NCP requirements due to the Agency’s 

inconsistent use of information in its conceptual site model. 

o For the Source Area Soil action area: 

° EPA incorrectly applies RCRA closure requirements to contaminated 

environmental, in-place media, which are not hazardous waste subject to 

RCRA regulation. 

° EPA concludes that Source Area soil, floodplain soil and pond sediment at the 

reaches of Allendale and Lyman Mill are PTW, despite the absence of 

evidence in the administrative record to support that conclusion as it relates 

either to magnetic anomalies found in preliminary testing, or PCBs found in 

soil samples. EPA cannot determine whether a waste is PTW because the 

physical/chemical characteristics of the wastes in this area of the Site are 

unknown. 

°	 In the Addendum to the FS Report (“Addendum”), EPA amends the definition 

and scope of PTW at the Site to include all Source Area soil, and floodplain 

soil and pond sediment at the reaches of Allendale and Lyman Mill. 

However, EPA provides no basis for characterizing these environmental 

media as PTW, thus failing to meet the requirements of the NCP. EPA further 

fails to acknowledge that these impacted environmental media can be safely 

contained under a cap, as it previously has done at numerous other sites, and 

that treatment for all waste is not appropriate or necessary to protect human 
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health and the environment. These environmental media are not waste, and 

therefore no preference exists for treatment in the NCP. 

°	 EPA misapplies RCRA and concludes without any substantiation that PTW is 

present in the Source Area Soil action area. Thus, EPA screens out Emhart’s 

recommended approach, Alternative 2 – long-term monitoring and 

maintenance of the existing surfaces. With modification, this approach will 

adequately address, at a far lower cost, both EPA’s concerns regarding 

contaminants present in the soil at concentrations that may trigger Rhode 

Island’s GB leachability criteria, and meeting Toxic Substance Control Act 

(“TSCA”) closure requirements. In fact, Alternative 2, if modified, is fully 

protective of human health and the environment, implementable, and cost-

effective. 

°	 EPA does not adequately or fully consider the short- and long- term human 

health impacts on the residents of the Brook Village and Centredale Manor 

apartments of the remedy selected in the PRAP. Due to the potential 

significant risks from exposure to impacted soils and sediments, it would be 

necessary to relocate the residents of the two apartment buildings during 

implementation of EPA’s selected remedy. In addition to the human health 

impacts, EPA fails to consider the costs of such relocation, or that monitoring 

and maintaining the existing caps is equally protective of human health and 

the environment and is implementable with minimal disturbance to the 

residents. 

o	 For the Source Area Groundwater action area: 
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°	 In 2009/2010, Emhart performed an EPA-approved excavation and 

dewatering removal action. The removal action was conducted to address 

EPA’s assumption in its conceptual site model that dioxins are migrating in 

groundwater toward and into the River via facilitated or colloidal transport 

mechanisms beneath the approximately 0.13 acres on the west side of the 

Brook Village parking lot. EPA acknowledges that the removal action 

successfully remediated the shallow groundwater condition, as all the 

Agency’s Remedial Action Objectives (“RAOs”) were met. 

°	 In the FS Report, EPA evaluates no fewer than five remedial alternatives, each 

of which is solely aimed at remediating the shallow groundwater area that 

EPA already agreed is adequately addressed by Emhart’s performance of the 

removal action. 

°	 These remedial alternatives initially were evaluated based on Rhode Island’s 

classification of the Site groundwater under state law as not a potential source 

of drinking water. However, in response to the comments of the Agency’s 

National Remedy Review Board (“NRRB”), in the FS Report, EPA instead 

classifies the groundwater within the Source Area Groundwater action area 

under federal law. Moreover, rather than similarly classifying the 

groundwater under federal law as Class III (Not a Potential Source of 

Drinking Water and/or of Limited Beneficial Use), EPA classifies it as Class 

IIB (Potential Source of Drinking Water). As a result, federal drinking water 

standards are Applicable or Relevant and Appropriate Requirements 

(“ARARs”) at the source area. 

{W0234173; 4} 

xiii 



 

  

 

             

          

          

             

          

            

          

           

           

          

           

           

           

            

          

           

 

              

         

         

             

             

           

°	 In the Addendum, EPA also revises the RAOs within the Source Area 

Groundwater action area to prevent exposure to contamination in groundwater 

in excess of federal Maximum Contaminant Levels (“MCLs”) and/or non-zero 

MCL goals (“MCLGs”) for drinking water. Further, EPA expands the area 

proposed for post-remediation monitoring from 0.13 acres (the area covered 

by the removal action) to 8.0 acres (the groundwater beneath the entire 

Peninsula) and establishes a “point of compliance”boundary at the 

downgradient edge of the Peninsula. Notwithstanding the foregoing, in the 

Addendum EPA fails to similarly revise its assessment of the remedial 

alternatives for groundwater, including the remedy selected in the PRAP. 

°	 In the PRAP, EPA selects the excavation and dewatering alternative 

previously performed by Emhart, and also requires periodic testing to confirm 

that Site-related groundwater at the point of compliance does not exceed 

federal drinking water standards. However, EPA already knows, based on the 

most recent groundwater data (2002 data), that contaminant concentrations at 

the point of compliance exceed the newly imposed federal drinking water 

standards. 

°	 The removal action is not intended to, nor will it, address the groundwater 

beneath the entire Peninsula that contains contaminant concentrations in 

excess of the newly-imposed federal drinking water standards. 

°	 Given that the remedial alternatives evaluated and the remedy selected in the 

PRAP by EPA are premised on the groundwater being classified as not a 

potential drinking water source, the administrative record fails to identify the 
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purpose of the post-remediation monitoring requirement or the manner in 

which EPA plans to use the data. 

°	 EPA’s analysis of this action area is flawed. Contrary to the NCP 

requirements, EPA changes the groundwater classification without supporting 

information in the administrative record, and further fails to evaluate the effect 

of that decision on the remedial alternatives in the FS. Also, in the PRAP, 

EPA selects a remedy for the Source Area Groundwater action area without 

explaining either how the proposed remedy is expected to meet the newly 

assigned RAOs or how EPA plans to evaluate the post-remediation 

groundwater monitoring data. 

°	 In light of the foregoing, EPA must eliminate the proposed point of 

compliance monitoring requirement (except for the area of the removal action 

completed in 2010), grant a waiver to the federal drinking water ARAR, and 

establish alternative concentration limits for the Site, unless EPA re­

establishes the Rhode Island Department of Environmental Management 

(“RIDEM”) groundwater protection standards as Site ARARs. 

Conclusion 

In summary, in the FS Report, the Addendum, and the PRAP, EPA disregards key legal 

requirements in CERCLA, and, contrary to the NCP, ignores crucial technical facts and 

evaluation processes, thus rendering the resulting remedial alternatives analysis and selected 

remedies in the PRAP unreliable and unsupportable. CERCLA § 113(j)(2) provides that EPA’s 

remedy selection decisions will not be sustained if they are “arbitrary and capricious or otherwise 

not in accordance with law.” 42 USC § 9613(j)(2). A decision is “arbitrary and capricious” 
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where EPA has relied on factors which Congress has not intended it to consider, entirely failed to 

consider an important aspect of the matter, offered an explanation for its decision that is contrary 

to the evidence before the agency, or makes a decision that is so implausible that it would not be 

ascribed to a difference in view or the product of the agency’s expertise. See U.S. v. Burlington 

N.R.R. Co., 200 F.3d 679, 689 (10th Cir. 1999) (finding EPA’s failure to make a second 

amendment to the Record of Decision for OU1 was arbitrary and capricious because it was 

inconsistent with the NCP); see also State of Minnesota v. Kalman W. Abrams Metals, Inc., 155 

F.3d 1019, 1024-25 (8th Cir. 1998) (finding response action to be arbitrary and capricious under 

CERCLA § 113(j)(2) because it was inconsistent with the NCP). As discussed in detail in these 

comments, EPA’s remedy decisions fail to meet this statutory standard in numerous respects, 

including, but not limited to the following: 

•	 EPA disregards key legal requirements in CERCLA and ignores crucial technical 

facts and required evaluation steps contrary to its own regulations; 

•	 Contrary to its own regulations, rules, policy, and guidance documents, EPA 

concludes that all impacted environmental media at the Site contain a RCRA F-

listed waste, and that certain soils and sediments contain PTW; 

•	 EPA makes improper assumptions regarding community opposition to the most 

cost-effective remedial alternatives for the Ponds and the River sediment, while 

ignoring community opposition to the alternative that EPA champions; 

•	 EPA misconstrues RCRA and TSCA, and misapplies the ARARs, leading to 

improper and unsupported conclusions regarding the scope of necessary 

excavation and capping of environmental media; 

•	 EPA improperly applies EO 11988 when evaluating the implementability of the 
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nearshore CDF, and ignores the hydrodynamic modeling demonstrating that the 

nearshore CDF would result in no appreciable flood inundation effects; 

•	 EPA fails to adequately assess the many uncertainties regarding the cost and 

implementability of an upland CDF; 

•	 EPA changes the groundwater classification without supporting information in the 

administrative record or considering the effect on the remedial alternatives to 

meet the newly introduced RAOs, or the newly expanded area proposed for 

remediation (revised from 0.13 to 8.0 acres). Nor does EPA explain how it plans 

to use the post-remediation groundwater monitoring data to assess the adequacy 

of the proposed remedy; 

•	 EPA fails to accurately assess the remedial alternatives for both the Oxbow Area 

portion of the Lyman Mill Stream Sediment and Floodplain Soil, and the Lyman 

Mill Reach Sediment due to the absence of necessary data to compare the 

alternatives’ effectiveness; and 

•	 EPA fails to consider key components of its conceptual site model for the Oxbow 

Area as it relates to potential post-remediation releases of contaminants of 

potential concern (“COPCs”) from the Oxbow Area into Lyman Mill Pond. 

In light of the foregoing discussed arbitrary and capricious decisions of EPA, and the 

multiple failures of EPA to comply with the requirements of CERCLA and its implementing 

regulations and guidance documents, EPA selects proposed remedies for the designated action 

areas at the Site that are infeasible to implement, unnecessary, and unreasonably costly, 

including remedies that would require excavation and off-Site disposal of large quantities of soil 

and sediment, and the installation of RCRA-compliant caps. Emhart’s comments on the PRAP 
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demonstrate that there are far more cost-effective, equally protective, and readily achievable 

remedial alternatives that would fulfill the mandates of CERCLA and the NCP. By ignoring 

important evidence and rigidly adhering to its sorely out-of-date conceptual site model, EPA has 

premised its evaluation of remedial alternatives in the FS Report, Addendum, and PRAP on 

faulty and erroneous assumptions about the sources, types, and attributes of Site contaminants. 

Moreover, in failing to consider important facts and scientific data included in the administrative 

record, EPA fails to give the requisite consideration to or select effective, implementable, cost-

effective and equally protective remedial alternatives. 

The foregoing-described conduct engaged in by EPA is arbitrary and capricious, as it is 

contrary to CERCLA, the NCP, and EPA’s own policies and guidance. Accordingly, EPA must 

consider these comments and the accompanying appendices, and rectify its fundamentally flawed 

analyses and decisions by: (1) updating its conceptual site model to accurately reflect the full 

administrative record; (2) properly applying Site ARARS, including abandoning its incorrect 

application of the F020 waste code, PTW designations for in-place, contaminated environmental 

media, and classification of Site groundwater; and (3) re-evaluating and modifying the remedial 

alternatives proposed for application at the Site. 
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GLOSSARY
 

2,3,7,8-TCDD: 2,3,7,8-tetrachlorodibenzo­
p-dioxin 
2,3,7,8-TCDF: 2,3,7,8­
tetrachlorodibenzofuran 
2,4,5-T: 2,4,5-Trichlorophenol 
2,4,5-TCP: 2,4,5-Tricholorophenolate 
ACOE: United States Army Corps. of 
Engineers 
Addendum: Addendum to the FS Report 
Atlantic Chemical: Atlantic Chemical 
Company 
ARAR: Applicable or Relevant and 
Appropriate Requirement 
CDF: Confined Disposal Facility 
CERCLA: Comprehensive Environmental 
Response, Compensation and Liability Act 
cfs: Cubic Feet per Second 
COPC: Contaminant of Potential Concern 
cy: Cubic Yard 
Diamond Alkali: Diamond Alkali 
Company 
Emhart: Emhart Industries, Inc. 
EO: Executive Order 
EPA or Agency: United States 
Environmental Protection Agency 
FS: Feasibility Study 
FS Report: Interim Final Feasibility Study 
Report 
HCP: Hexachlorophene 
HCX: Hexachloroxanthene 
Integral: Integral Consulting, Inc. 
IQA: Information Quality Act 
LDR: Land Disposal Restriction 
LEA: Loureiro Engineering Associates, 
Inc. 
MCL: Maximum Contaminant Level 
MCLG: MCL Goal 
MCPP: Methylchlorophenoxy-propionic 
Acid 
Metro-Atlantic: Metro-Atlantic, Inc. 
Na-2,4,5-TCP: Sodium 2,4,5­
Tricholorophenolate 
NaOH: Sodium Hydroxide 

NCP: National Contingency Plan 
NECC: New England Container Company 
NRRB: National Remedy Review Board 
OSWER: United States Environmental 
Protection Agency, Office of Solid Waste 
and Emergency Response 
Otis: Otis Air Base 
Oxbow Area: Lyman Mill Reach Stream 
Sediment and Floodplain Soil 
PCDD: Polychlorinated Dibenzodioxin 
PCDF: Polychlorinated Dibenzofuran 
PCB: Polychlorinated Biphenyl 
PCE: Perchloroethylene 
Peninsula: Two Parcels Located at 2072 
and 2074 Smith Street 
Ponds: Allendale and Lyman Mill Ponds 
ppb: Part per Billion 
ppm: Parts per Million 
ppt: Parts per Trillion 
PRP: Potentially Responsible Party 
PRG: Preliminary Remediation Goal 
PRAP: Proposed Remedial Action Plan 
PTW: Principal Threat Waste 
Quonset: Quonset Naval Base 
RAO: Remedial Action Objective 
RIDEM: Rhode Island Department of 
Environmental Management 
ROD: Record of Decision 
River: Woonasquatucket River 
RCRA: Resource Conservation and 
Recovery Act 
RI Report: Interim Final Remedial 
Investigation Report 
Site: Centredale Manor Restoration Project 
Superfund Site 
SVOC: Semi-volatile Organic Compound 
TBC: To-Be-Considered Material 
TCRA: Time Critical Removal Action 
TEQ: Toxic Equivalent 
TSCA: Toxic Substances Control Act 
VOC: Volatile Organic Compound 
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Centredale Manor Restoration Project Superfund Site ­
Comments of Emhart Industries, Inc. on U.S. EPA’s Proposed Remedial Action Plan 
(October 2011), Addendum to the Interim Final Feasibility Study Report (September 

2011), and Interim Final Feasibility Study Report (April 30, 2010) 

I. Introduction 

Emhart Industries, Inc. (“Emhart”) respectfully submits these comments on the Interim 

Final Feasibility Study Report (“FS Report”), Addendum to the Interim Final Feasibility Study 

(“Addendum”), and Proposed Remedial Action Plan (“PRAP”) released by the Environmental 

Protection Agency (“EPA”) for the Centredale Manor Restoration Project Superfund Site in 

North Providence, Rhode Island (“Site”), and requests that they be included in the administrative 

record for the Site. We have included herein an overview of the Site background, including the 

Site history and a description of historic Site operations and a discussion of the proposed 

remedial alternatives by EPA for each of the designated “action areas”at the Site. For ease of 

review, we also have included an Executive Summary of our comments at the outset of this 

document. Moreover, Appendix A contains an evidentiary summary documenting the flaws in 

EPA’s conceptual site model and RCRA waste code determination identified in the PRAP. 

Further, we have provided in Appendix B, a summary of the laws, regulations, and guidance 

applicable to EPA’s remedy selection process at the Site. Both of the appendices are 

incorporated in these comments by reference. 

Emhart has identified herein numerous shortcomings in EPA’s remedy selection process 

as embodied in the PRAP. In the likely event of judicial review, the validity of EPA’s remedy 

selection process will be determined based on the administrative record. The comments 

provided herein include abundant factual and legal support that would compel a judicial finding 

that EPA’s remedy selection process is “arbitrary and capricious or otherwise not in accordance 
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with law,” the standard of review under § 113(j)(2) of the Comprehensive Environmental 

Response, Compensation and Liability Act (“CERCLA” or “Superfund”). 

The Site consists of two parcels located at 2072 and 2074 Smith Street (the “Peninsula”) 

in North Providence, Rhode Island, adjacent to the Woonasquatucket River (“River”), and 

downstream areas that allegedly have been impacted by activities on the two parcels. Substances 

designated as “hazardous” under CERCLA, including volatile organic compounds (“VOCs”), 

semivolatile organic compounds (“SVOCs”), dioxins, furans, polychlorinated biphenyls 

(“PCBs”), metals, herbicides, and pesticides, have been detected at the Site, including on the two 

parcels, along the riverbank, and in sediments in two downstream ponds – Allendale Pond and 

Lyman Mill Pond. 

In the PRAP, EPA identifies proposed remedial alternatives for each of five “action 

areas” deemed by EPA to require some level of cleanup. The five action areas at the Site are 

denominated as: (1) Allendale and Lyman Mill Reach Sediment, consisting of Allendale Pond, 

the River channel north of Allendale Pond, and Lyman Mill Pond; (2) Allendale Reach 

Floodplain Soil, consisting of the floodplain areas abutting the river channel north of Allendale 

Pond and abutting Allendale Pond itself; (3) Lyman Mill Reach Stream Sediment and Floodplain 

Soil (the “Oxbow Area”), consisting of the stream channel and old mill raceway connecting 

Allendale and Lyman Mill Ponds, as well as the forested wetland southwest of Allendale Dam 

and floodplain areas abutting Lyman Mill Pond; (4) Source Area Soil; and (5) Source Area 

Groundwater.4 

4 Please note that throughout this document, defined terms are designated by capitalization. For example, Source 
Area Groundwater and Source Area Soil are EPA defined terms and are capitalized when referring to the particular 
action area. However, when a term such as “source area soil” is not capitalized, it refers to the soil that is present in 
the Source Area Soil action area or also may be present in the Source Area Groundwater action area. 
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Emhart has identified herein significant flaws in EPA’s remedy selection process, which 

have resulted in a PRAP that favors remedial alternatives that are neither implementable nor 

cost-effective, and, further, are arbitrary and capricious, and contrary to CERCLA and the 

National Contingency Plan (“NCP”), its implementing regulations. For example, with respect to 

the Allendale and Lyman Mill Reach Sediment action area, the PRAP reflects EPA’s preference 

for excavation of potentially enormous quantities of sediment and disposal at an off-Site 

location, contrary to both legal requirements under CERCLA and significant considerations 

regarding technical impracticability and implementability. The preferred remedies for both the 

Allendale Reach Floodplain Soil action area, and the Lyman Mill Reach Stream Sediment and 

Floodplain Soil action area, pose many of the same concerns. 

With respect to the Source Area Soil action area, EPA expresses a clear preference in the 

FS Report for a capping remedy that meets or exceeds the requirements for closure of a 

hazardous waste landfill under Subtitle C of the Resource Conservation and Recovery Act 

(“RCRA”). However, the impacted soils at issue are not considered to be a waste at all under 

EPA’s own regulations and guidance documents, and therefore are not subject to the unduly 

stringent (and costly) RCRA Subtitle C closure requirements that EPA would seek to impose. 

Finally, with respect to the Source Area Groundwater action area, EPA neglects to 

reconsider the effect on the remedial alternatives to meet either the newly-introduced Remedial 

Action Objectives (“RAOs”) or the newly-expanded area proposed for remediation (revised from 

0.13 acres to 8.0 acres). Nor does EPA explain how it plans to evaluate post-remediation 

groundwater monitoring data in assessing the effectiveness of the remedy selected in the PRAP, 

particularly given that the removal action completed in 2010 was designed and implemented 
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solely to address groundwater in the limited area beneath the approximately 0.13 acres on the 

west side of the Brook Village parking lot. 

II. Background 

A. Site History 

In or around 1952, the New England Container Company (“NECC”) began a steel drum 

reconditioning operation at the Site whose primary facilities were on the eastern side of the 

Peninsula adjacent to the “tailrace.” However, NECC’s receiving, storage and waste disposal 

activities eventually encompassed much of the Peninsula. As documented in Appendix A, this 

operation included the processing through an incinerator of residue-laden 55-gallon open-head 

steel drums, which thereafter were reconditioned and painted for reuse. For a period of time, 

NECC also reconditioned residue-laden 55-gallon closed-head drums by means of a caustic 

washing process. These processes and other activities conducted by NECC in connection 

therewith resulted in the release of a large volume of numerous CERCLA hazardous substances 

at the Site, including dioxins, PCBs, pesticides, and herbicides. NECC operated at the Site until 

1972. 

Atlantic Chemical Company began operations at the Site in 1944, as a manufacturer of 

textile chemicals and, for a period of time, products used in the paper industry. In 1953, Atlantic 

Chemical changed its name to Metro-Atlantic, Inc. (“Metro-Atlantic”) and continued to operate 

on the Site until 1968. As further documented in Appendix A, for a period of months in the mid­

1960s, Metro-Atlantic manufactured Hexachlorophene (“HCP”) in a building separate from its 

main operations. EPA wrongly alleges that Metro-Atlantic’s HCP operation resulted in the 

release of dioxins at the Site. Emhart is the alleged successor to Metro-Atlantic. 

Currently, there are two high-rise apartment buildings, known as Brook Village and 

Centredale Manor, on the parcels. Adjacent to the eastern side of the Peninsula is a drainage 
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swale or “tail race” that ultimately empties into Allendale Pond. The River flows along the 

western side of the Peninsula. 

B. Emhart’s History of Cooperation 

EPA released an Interim Final Remedial Investigation Report (“RI Report”) for the Site 

in June 2005. The FS Report was released in April 2010. The Addendum was released in 

September 2011. During the implementation of the RI and FS, Emhart cooperated with EPA to 

carry out extensive additional sampling and analysis necessary to complete the Site 

characterization process and assessment of remedial alternatives, document the efficacy of 

response activities to date, and confirm that contaminants are not migrating in source area 

groundwater, as discussed below. 

As early as 2000, Emhart began working with EPA to identify a range of remedial 

alternatives for the Site in an effort to establish a sensible cleanup approach that is both cost-

effective and fully protective of human health and the environment. Since that time, Emhart has 

expended in excess of $10 million in investigating and mitigating potential hazards at the Site. 

Initial measures, some of which were undertaken in conjunction with one or more other 

Potentially Responsible Parties (“PRPs”), included installation of a temporary soil cap and 

implementation of flood control measures on the Peninsula, restoration of Allendale Dam, 

sampling and excavation of residential soils and shoreline sediments, and capping of soils and 

sediments adjacent to the eastern side of the Peninsula. 

In 2007 and 2008, Emhart performed a hydrodynamic analysis of the River and Allendale 

Pond, and a Comparative Ecological Risk Assessment, to further EPA’s evaluation of remedial 

alternatives. This resulted in the incorporation of a number of other remedial alternatives for 

consideration by EPA. Thereafter, in 2009 and 2010, Emhart excavated a large volume of soils 

and sediments, which were disposed off-Site, and installed an impermeable cap in fulfillment of 
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the requirements of a Time Critical Removal Action (“TCRA”) to address a portion of the 

Source Area Groundwater action area. 

Also in 2009, Emhart commenced litigation against NECC and began pursuing 

discovery. The litigation resulted in a greatly expanded factual record which directly refuted the 

“conceptual site model” in EPA’s RI Report. Emhart Indus., Inc. v. NECC, C.A. 06-0218-S 

(D.R.I. 2006). 

Most recently, Emhart performed a supplemental investigation at the location designated 

by EPA as the Lyman Mill Reach Stream Sediment and Floodplain Soils action area (the 

“Oxbow Area”). The purpose of that investigation was to collect additional data necessary to 

permit EPA to properly evaluate the remedial alternatives under consideration for this area, 

analyze potential risks to human health and the environment posed by this area, and ultimately to 

select an appropriate remedial action for this area. 

Notwithstanding Emhart’s aforementioned record of cooperation with EPA, and its 

submission to EPA of extensive evidentiary material revealing gross inaccuracies in the 

“conceptual site model” contained in its RI Report, EPA apparently elected to disregard much of 

the technical input and factual record developed by Emhart, and released its flawed FS Report, 

Addendum, and PRAP. 

III. Summary of Applicable Laws, Regulations, and Guidance 

A summary of applicable laws, regulations, and guidance is included in Appendix B. 

IV. Discussion of Remedial Alternatives 

A. Site-Wide Considerations 

EPA has divided the Site into five “action areas,” and Emhart has provided specific 

comments with respect to the remedial alternatives under consideration for each of those action 

areas in Section IV.B. herein. However, there are a number of overarching issues and 
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misapplications of law by EPA that have implications for the remedy selection process, either 

Site-wide or for more than one action area. These broader considerations are discussed below. 

1.	 EPA’s Conceptual Site Model Required by the NCP is Not Supported by 
the Administrative Record 

Given the often substantial passage of time between the performance of the Remedial 

Investigation and the Feasibility Study that follows, the development by EPA of a conceptual site 

model is not a static exercise. Rather, it is to be an iterative process that evolves over time as 

additional information is identified or discovered and evaluated in each of the categories that 

comprise the elements of the conceptual site model. See Section A.2 of Appendix B. Here, the 

FS Report, Addendum, and PRAP reflect a static, outdated, and factually erroneous conceptual 

site model that is not supported by the administrative record. EPA’s decision is therefore 

arbitrary and capricious or otherwise not in accordance with law because it has “offered an 

explanation for its decision that runs counter to the evidence before the agency.” U.S. v. 

Burlington N.R.R. Co., 200 F.3d 679, 689 (10th Cir. 1999). 

The Centredale Manor Site provides a prime example of the need for EPA to build upon 

and refine the initial conceptual site model over time to conform to the information in the 

administrative record. During the five-year period that elapsed between EPA’s issuance of the 

RI Report and its issuance of the FS Report, a great deal of additional information and data were 

added to the administrative record, and previously collected information was further evaluated in 

light of newly discovered evidence. For reasons that are not clear, EPA declines to incorporate 

the significant amount of additional Site information developed over time, leaving its conceptual 

site model essentially unchanged from that developed over five years ago. Thus, proper site 

characterization, upon which the conceptual site model and, ultimately, the RI/FS must be based, 

is significantly impaired. 
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In the RI Report, EPA sets forth a conceptual site model in which it identified Metro­

Atlantic’s HCP process as the principal source of the dioxin and Hexachloroxanthene (“HCX”) 

contamination identified in Site samples. Emhart has submitted extensive documentation to EPA 

for inclusion in the administrative record demonstrating that NECC’s drum reconditioning 

operation, rather than Metro-Atlantic’s HCP manufacturing process, was the likely source of the 

dioxin and HCX found at the Site. An objective evaluation of previously available information, 

coupled with the supplemental factual record developed during the past five years (as described 

in detail in Appendix A to these comments), leads inexorably to the conclusion that NECC and 

its customers were the principal, if not the sole, source of the dioxin and HCX at the Site. EPA’s 

refusal to update and revise its conceptual site model with respect to “the known and suspected 

sources of contamination,” or “the type of contamination” at the Site, is indisputably at odds with 

its own guidance. See U.S. EPA, Guidance for Conducting Remedial Investigations and 

Feasibility Studies Under CERCLA, OSWER Dir. 9355.3-01 (Oct. 1988) (“RI/FS Guidelines”), 

at 2-7. 

For example, EPA’s conceptual site model fails to consider the collocation of chemicals 

in soil present at depth in the “footprint” of the former HCP manufacturing building. A review 

of the data from soil samples collected from CMS-451 and MW-05S shows the presence of 

elevated concentrations of the herbicide methylchlorophenoxy-propionic acid (“MCPP”). MCPP 

was detected in samples collected in the “footprint” of the former HCP manufacturing building 

(CMS-451) at concentrations ranging between 20 mg/kg and 68 mg/kg at depths of 5 to 10 feet 

below ground surface. MCPP is not known to have been utilized or otherwise associated with 

Metro-Atlantic’s operations. Thus, its presence at these very elevated concentrations at depth in 

the “footprint” of the former HCP building indicates that the disposal of chemicals used by 
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others occurred in this area. Nevertheless, EPA does not present any analysis or conclusions 

regarding these data and/or their impact on the conceptual site model. 

Moreover, EPA’s conceptual site model fails to consider the congener profile of the 

dioxins found in the Site samples, and no effort whatsoever has been made by EPA to identify 

the source(s) of the dioxins by performing a chemical analysis of the 2,3,7,8-tetrachlorodibenzo­

p-dioxin (“2,3,7,8-TCDD”). As demonstrated in Appendix A, if EPA had conducted such a 

chemical evaluation, it would have discovered that the 2,3,7,8-TCDD identified in the Site 

samples did not come from the sodium 2,4,5-tricholorophenolate (“Na-2,4,5-TCP”) that Metro-

Atlantic received exclusively from Diamond Alkali and used in its HCP manufacturing process, 

and therefore must have come from a source other than Metro-Atlantic. 

Further, EPA’s conceptual site model is inconsistent with sworn testimony and physical 

evidence provided by Emhart to EPA for inclusion in the administrative record. For example, 

the FS Report states that chemicals were possibly discharged directly to the River from the HCP 

building. See FS Report, at 2-12 (emphasis added). EPA cites the testimony of Kenneth 

Michael Neri in support of this aspect of the conceptual site model. However, the only mention 

by Mr. Neri of a discharge to the River is from a pipe he recalls being located “anywhere from a 

hundred feet to 100 yards” downstream of the Smith Street bridge. However, in a later 

examination of Mr. Neri, he placed the alleged pipe “closer to Smith Street.” See Trial 

Transcript of K. Neri, Emhart Indus., Inc. v. Home Ins., Co., C.A. 02-053-S (D.R.I.) (Oct. 6, 

2006), at 9:17-10:4, 39:25-40:6. In fact, the northernmost corner of the HCP building was 

approximately 480 feet south of the Smith Street Bridge; thus, the pipe noted by Mr. Neri was 

not even in the immediate vicinity of the HCP plant. Further, Mr. Neri testified that he had no 

knowledge of what may have been discharging from the pipe. See id. at 11:6-8, 23:13-15. 
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Rather, both deposition testimony and physical evidence demonstrate that the HCP 

building was connected to the sanitary sewer and not a source of discharges to the River. See 

Trial Transcript of J. Buonanno, Emhart Indus., Inc. v. NECC, C.A. 06-218-S (D.R.I.) (Jan. 14, 

2009), at 38:19-39:2; see also Supplemental Expert Report of Dr. James R. Kittrell (Nov. 7, 

2011), at 25; Supplemental Expert Report of Dr. James R. Kittrell (May 5, 2010), at 2. 

Photographic evidence collected in 2009 and provided to EPA in connection with the TCRA 

excavation show the HCP building footprint to be devoid of any subsurface structures, such as a 

dry well or leaching trenches, which could have served as a means of on-Site waste disposal 

during or in connection with the HCP manufacturing process. See Addendum to Expert Report 

of John R. Kastrinos (Mar. 31, 2010), at 6. In fact, the referenced photographic evidence of the 

excavation shows utilities, including a sewer, serving the area of the HCP building, thus 

supporting other testimony and evidence that the plant was connected to the municipal sewer 

system. See Section B.2.b of Appendix A. 

In its conceptual site model, EPA also ignores established expert opinion that no liquids 

containing dioxin would have been discharged in the HCP production process, and that even if 

such liquids were discharged, the volume of dioxin contained therein would have been so 

infinitesimal that the liquids could not possibly have accounted for the volume of dioxin present 

on the Site. See discussion at id.; see also Supplemental Report of Dr. Francesco Stellacci (Dec. 

24, 2009), at 3. EPA further ignores expert opinion that the activated carbon filtration used by 

Metro-Atlantic would have removed from HCP process wastes any dioxin or HCX present, see 

Rebuttal Report of Dr. Francesco Stellacci (Oct. 27, 2011), at 3; Supplemental Report of Dr. 

Francesco Stellacci (Jan. 12, 2009), at 4-5, and also ignores testimony that HCP process filters 

were disposed of off-Site. See Trial Transcript of J. Buonanno, Emhart Indus., Inc. v. Home Ins., 
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Co., C.A. 02-053-S (D.R.I.) (Sep. 14, 2006), at 87:3-11; Trial Transcript of J. Nadeau, Emhart 

Indus., Inc. v. Home Ins., Co., C.A. 02-053-S (D.R.I.) (Sep. 15, 2006), at 27:23-28:8, 48:5-49:10; 

Trial Transcript of J. Turcone, Emhart Indus., Inc. v. Home Ins., Co., C.A. 02-053-S (D.R.I.) 

(Sep. 18, 2006), at 5-7; see also discussion, infra, at Section B.2.c of Appendix A. Finally, EPA 

also disregards expert opinion establishing that no activated carbon was associated with the 

2,3,7,8-TCDD found on the Site, further supporting the conclusion that HCP process filters 

containing 2,3,7,8-TCDD were not disposed of on Site. See Supplemental Report of Dr. 

Francesco Stellacci (Jan. 12, 2009), at 8-9; see also discussion, infra, at Section B.2.c of 

Appendix A. 

None of the testimony EPA cites permits the conclusion that Metro-Atlantic discharged 

chemicals from the HCP building directly into the River or onto the ground. The record is clear 

that, to the extent that there was any liquid waste whatsoever from Metro-Atlantic’s HCP 

operation, it would only have been discharged into the sewer, not into the River nor onto the 

ground at the Site. 

Another deficiency in EPA’s conceptual site model is that it fails to explain the presence 

of high concentrations of HCX in the tail race, just adjacent to and downstream of NECC’s drum 

washing and refurbishing operations. EPA steadfastly contends that any HCX would have been 

associated with Metro-Atlantic’s HCP process. However, samples from the tail race, including 

SD-30, CMS-SS-4104, CMS-SS-4111, CMS-SS-4111, CMS-SS-4109, and CMS-SS-4106, 

reveal HCX concentrations ranging from 11,382 pg/g to 93,773 pg/g. In contrast, soil sample 

CM-SO-MW05-0406 collected from the footprint of the former HCP building was found to 

contain only 2,350 pg/g HCX, consistent with HCX concentrations in numerous upstream 

background samples (SD-33, SD-34, SD-35, and SD-37). Similarly, sediment samples collected 
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downstream of the former HCP plant, at WRC-SD-2010 through WRC-SD-2013, did not contain 

HCX concentrations above those reported for upstream samples. These observations belie 

EPA’s contention, as expressed in its conceptual site model, that the HCX at the Site was 

indisputably a “marker” directly associated with the HCP manufacturing process. 

The validity of EPA’s conceptual site model is further placed into question by data from 

surface and subsurface soil samples collected from the riverbank on the western shore of the 

River. These sampling locations, CMS-022, CMS-023, and CMS-024 are not, according to field 

sampling notes, in depositional areas. Rather, they are in an erosional area. See Trip Report: 

Soil Sampling, 15-19 February 1999 (Mar. 1999), at Appendix C. Nevertheless, samples 

collected from these locations were found to contain concentrations of 2,3,7,8-TCDD as high as 

73,000 ng/kg in surface and subsurface soils. These concentrations are in sharp contrast to 

dioxin levels detected in soil samples elsewhere on the western side of the River, and cannot be 

explained by any facet of EPA’s conceptual site model. 

The presence of elevated levels of 2,3,7,8-TCDD in these soils located on the western 

bank of the River, particularly the subsurface soil, does not comport with EPA’s conceptual site 

model depicted either in the Addendum, the FS Report, or the RI Report. In fact, neither the 

Addendum, the RI Report, or the FS Report discuss these sampling locations specifically, nor do 

they discuss the means by which 2,3,7,8-TCDD came to be located at these locations and depths. 

These sampling locations and depths, the dioxin concentrations, and the described physical 

characteristics of the sampling locations (i.e., erosional) all are inconsistent with EPA’s 

conceptual site model for the Site. EPA’s failure to address in any fashion this anomalous data is 

contrary to the requirements of the NCP, and clearly demonstrates the flaws in EPA’s conceptual 

site model. 
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In sum, EPA premises its evaluation of remedial alternatives in the FS Report, 

Addendum, and PRAP on faulty assumptions about the sources, types, and attributes of 

contamination at the Site. In failing to consider important facts and scientific data, EPA 

overlooks compelling evidence demonstrating that its conceptual site model and underlying site 

characterization are seriously flawed. By maintaining its sorely out-of-date and erroneous 

conceptual site model in the face of substantial conflicting evidence, EPA engages in arbitrary 

and capricious conduct because it fails to properly comply with a major aspect of the RI/FS 

“scoping” requirements under the NCP. See 40 C.F.R. § 300.430(b)(2). Furthermore, as 

discussed below, EPA’s faulty conceptual site model results in the Agency’s erroneous 

application of the F020 waste code at the Site. Since EPA offers an explanation for its decision 

that runs counter to the evidence before it, its decision is arbitrary and capricious. See U.S. v. 

Burlington N.R.R. Co., 200 F.3d 679, 689 (10th Cir. 1999). Emhart respectfully submits that 

EPA, in accordance with the NCP and the RI/FS Guidelines, is required by law to update its 

conceptual site model to reflect current Site information, and to revise its evaluation of the 

remedial alternatives accordingly. 

2.	 The F020 Waste Code Is Applied Improperly, Unnecessarily Limiting 
Remedial Options and Increasing Costs 

The underlying assumption in the FS Report and PRAP that all contaminated media at the 

Site contain a RCRA F-listed waste, namely F020, see FS Report, at 7-6, is plainly erroneous. 

That assumption – and the assessment of remedial alternatives flowing from it – must be 

corrected. EPA’s wrongful application of the F020 waste code to impacted soil and sediment has 

led the Agency to select an unnecessarily costly remedy, which is at odds with both EPA 

guidance and with EPA’s classification of contaminated environmental media at the Site during 

previous removal actions. 
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As discussed in Section C.1.c of Appendix B, it is not permissible to assume that all 

impacted media at the Site contains an F-listed waste where the presence of contamination in the 

media cannot be traced back to a release of waste from an original process meeting the F020 

description. The administrative record and EPA’s conceptual site model do not support the 

conclusion that all dioxins found in Site samples came from Metro-Atlantic’s former HCP 

operation. The lack of evidence linking dioxins at the Site to an F020 waste source is 

overwhelming. See, e.g., Letter from D. Scotti, LEA, to A. Krasko, EPA Region 1, Re: 

Remedial Alternative for Source-Area Soil (Sep. 11, 2007). Rather, current evidence points to 

NECC’s drum reconditioning operation as the sole or predominant source of dioxin presently 

found at the Site. 

EPA’s application of the F020 waste code to dioxin at the Site is arbitrary and capricious 

because the record in this proceeding is entirely devoid of any evidence whatsoever that spills, 

releases, dumping, or disposal of any dioxin or dioxin-containing chemicals occurred in 

connection with Metro-Atlantic’s HCP production process. Moreover, as discussed in Appendix 

A, the “profile” of the dioxin found in samples in the area of Metro-Atlantic’s former HCP 

operation, and throughout the remainder of the Site, is completely inconsistent with the 

byproduct contaminants that likely would have been contained in the Na-2,4,5-TCP “starter” 

material that Metro-Atlantic procured as a raw material from Diamond Alkali. See Expert 

Report of Dr. Gregory Fu (Jan. 7, 2011), at 5; see also Supplemental Expert Report of Dr. James 

R. Kittrell (Jan. 7, 2011), at 26 (“Dioxin congener profiles of the ‘source-like’ samples at the Site 

are not consistent with Crude TCP delivered to the Site from Diamond Alkali in 1964-1965.”). 

In making its arbitrary and capricious determination that the source of the dioxin at the 

Site is a F020 listed waste, EPA completely disregards the most obvious and well-documented 
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source of Site dioxin – the drums received by NECC from customers of its drum reconditioning 

operation during the period 1952 through 1972. The administrative record documents 

indisputably that NECC received 55-gallon steel drums from at least 19 customers in the textile 

chemical industry, which contained approximately 650 different types of chemical residues. 

During the relevant time period, NECC also received 55-gallon steel drums from at least 10 

customers in the chemical and petroleum industry, and from two military bases, containing 

approximately 370 different types of chemical residues. See Expert Report of Dr. James R. 

Kittrell (Jan. 15, 2009), at 4-45; Expert Report of Dr. Richard Aspland (Jan. 13, 2009), at 8-68. 

Many of the chemicals attributable to NECC’s customers have been found as 

contaminants at the Site. See Updated Expert Report of Dr. Gregory Fu (Feb. 6, 2009), at 5. 

According to Dr. Fu, a Firmenich Professor of organic chemistry at the Massachusetts Institute 

of Technology, of the various chemical residues present in 55-gallon steel drums that NECC is 

known to have received for reconditioning, nine contained dioxins as a contaminant. Id. 

Moreover, of the various chemical residues present in 55-gallon steel drums that NECC received 

for reconditioning during the relevant time period, over 150 generated dioxins during NECC’s 

incineration process through one of two chemical processes known as the “precursor” and “de 

novo” routes. See id. at 5, 20. Dioxins also were produced during NECC’s incineration process 

when certain chemical residues were in the presence of certain other chemical residues, such as 

those containing chlorine, through either the “precursor” or “de novo” routes. Id. 

EPA’s Office of Solid Waste has taken the position that “[i]f the waste in question cannot 

be traced back to an original process that would generate a waste meeting any listing description, 

then it is exempt from regulation providing that it does not fail a hazardous waste characteristic 

test.” Letter from S. Lowrance, EPA, to J. Noles, Laidlaw Environmental Services (TS), Inc. 
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(Dec. 24, 1992) (PPC 9444.1992(09)); see also Memorandum from J. Skinner, Director, to D. 

Wagoner, Director, Air and Waste Management Division, Region VII (Jan. 6, 1984) (PPC 

9441.1984(01)) Re: Soils From Missouri Dioxin Sites (“If the exact origin of the toxicants is not 

known, the soils cannot be considered RCRA hazardous wastes unless they exhibit one or more 

of the characteristics of hazardous waste ….”). As noted previously, the dioxins in the soil and 

sediment that will need to be managed during the implementation of the Site remedy cannot be 

traced back to a single original process that would meet a hazardous waste code listing. 

Moreover, the dioxins are not characteristically hazardous waste. Thus, RCRA, and the F020 

waste code, are not applicable. 

Moreover, EPA’s decision to apply the F020 listing to waste generated at the Site is 

inconsistent with EPA’s decisions at other dioxin sites. For instance, at the Hatheway and 

Patterson Superfund Site in Mansfield, Massachusetts, EPA described the “Operational History” 

of the site in the Feasibility Study Report as follows: 

Wood treatment was accomplished by a variety of methods that changed over 
time. From 1953 through 1958, a solution of pentachlorophenol (PCP) in fuel oil, 
or creosote, was used for dipping lumber. After dipping, excess chemicals were 
allowed to drip off of the treated wood onto the ground surface. From 1958 
through 1974, solutions of PCP in fuel oil and fluorochrome-arsenate-phenol 
(FCAP) salts in water were used in a pressure treatment process. From 1960 
through 1984, PCP in mineral spirits was also used to pressure-treat lumber. 
From 1974 to 1984, operations incorporated PCP in fuel oil and chromated 
copper-arsenate (CCA) salts in water. From 1984 until operations ceased in 1993, 
solutions of CCA salts in water and PCP in water were utilized at the property. 
Wood was also infused with fire retardants including Dricon TM (boric acid and 
anhydrous sodium tetraborate). The various wood-treating chemicals were stored 
in aboveground storage tanks (ASTs), underground storage tanks (USTs), and 
sumps located inside and outside of the former process buildings (MADEP, 
1994). 

(See FS Report Section 1.2.3, at 1-3). This description provides a level of understanding similar 

to, if not greater than, that which is provided for the Centredale Manor site. Nonetheless, EPA 
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Region 1 rejected applying an F-listing to the contaminated media at the Hathaway and Patterson 

site: 

RCRA, the Resource Conservation and Recovery Act establishes a 
comprehensive scheme of regulation for the transportation, storage and disposal 
of hazardous waste. Although the Site was a wood treating facility, the 
contamination was not found to constitute “listed waste” based on the limited 
available information about past operations at the Site. Contaminated media 
at the Hatheway and Patterson Site may exhibit characteristics similar to RCRA 
“characteristic” waste. Therefore, certain requirements of RCRA must be met or 
considered during the remediation process and when determining the final 
condition of the Site. 

Id. at Section 5.5, at S-6 to S-7 (emphasis added). 

Similarly, for the Tittabawassee River and the Upper Saginaw River and Floodplain soils 

in Midland, Michigan, impacted by Dow Chemical Company (“Dow”) operations, EPA did not 

require the application of a hazardous waste listing to wastes generated at the site, citing other 

potential but unknown sources of dioxins that have affected the watershed. 

Further, in deciding on a petition submitted by Dow for the source area at the Dow plant, 

the Michigan Department of Environmental Quality (“MDEQ”) stated that: 

[S]oils impacted by F039 hazardous waste must be managed as hazardous waste 
until the soils have been shown to not contain contaminants. The contaminants 
within these soils may include dioxins and furans, as well as metals and other 
organic constituents. The primary source of the dioxin and furan contaminants in 
Dow Midland Plant soils is thought to be from past waste disposal areas 
associated with 2,4,5-Trichlorophenol (2,4,5-T) and pentachlorophenol herbicide 
and related manufacturing/formulation plants that operated between the 1930s and 
the 1970s. The dioxins and furans were inadvertent byproducts or impurities 
formed during the manufacture of the chlorinated phenolic products. These 
dioxin and furan contaminated soils impacted by hazardous waste are the subject 
of the Petition submitted by Dow to the MDEQ. The variance does not apply to 
soils that are not hazardous waste. River sediments are generally classified as 
solid waste rather than hazardous waste and, therefore, would not be 
affected by this variance. 

See MDEQ Interoffice Communication from G.A. Bruchmann, Chief, Waste and Hazardous 

Materials Division, to S.E. Chester, Director (May 8, 2008) (emphasis added). 
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EPA’s application of the F020 waste code to the contaminated media at the Centredale 

Manor Site is particularly puzzling given that EPA refrained from applying a waste code to 

materials at the Diamond Alkali, Lister Avenue Superfund Site in Newark, New Jersey, the 

facility from which Metro-Atlantic obtained the Na-2,4,5-TCP as a raw material. Of particular 

note, EPA states that: 

[B]etween March 1951 and August 1969, the Diamond Alkali Company operated 
a facility located at 80/120 Lister Avenue (facility) and manufactured agricultural 
chemicals including dichlorodiphenyltrichloroethane (DDT), 2,4­
dichlorophenoxyacetic acid (2,4-D), 2,4,5-trichlorophenoxyacetic acid (2,4,5-T), 
and 2,4,5-trichlorophenol (2,4,5-TCP). 2,3,7,8-TCDD is a by-product of the 
production of 2,4,5-T. Poor housekeeping practices during this time resulted in 
the release of DDT, 2,4-D, 2,4,5-T, 2,4,5-TCP and 2,3,7,8-TCDD to the Site soils 
and to the Passaic River. 

See Request for Authorization to Conduct a CERCLA Non-Time Critical Removal Action at the 

Diamond Alkali Site, Newark, Essex County, New Jersey from E.J. Wilson, EPA Region 2 

Section Chief, Removal Action Branch, to A.J. Steinberg, Region 2 Regional Administrator (Jan. 

8, 2009), at 4. EPA further states that: 

Based on existing analytical data, a portion of the sediment has the potential to be 
classified as a characteristic hazardous waste due to the presence of hazardous 
constituents above the toxicity regulatory levels. The mean concentration of 
dioxin, based on the historical sediment sampling results from within the Phase I 
work area, is 244 ppb. Because this value is greater than the universal treatment 
standard (UTS) of 1 ppb, it was assumed that some of the sediment will require 
treatment (most likely incineration but the possible use of oxidizers and polymers 
will be considered as well) prior to disposal. Other than the sediment that contains 
characteristic hazardous waste or contains dioxin levels above 1 ppb, it is likely 
that the remainder of the sediment will not require treatment prior to land 
disposal. During design, the percentage of sediment requiring treatment will be 
refined further. 

Id. at 12-13. Notably, nowhere in this document does EPA discuss a requirement to ascribe a 

RCRA F-listing to this contaminated media. 

Unlike at the Lister Avenue Site, where there is a documented discharge to the Passaic 

River, the presence of contamination in the media cannot be traced back to a release of waste 
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from an original process meeting any listing description at the Centredale Manor Site. Soil 

sample results reveal significant concentrations of dioxin, furan and PCB congeners unrelated to 

either a Hexachlorophene (“HCP”) manufacturing operation or the hazardous constituents for 

which a F020 waste code would apply. Moreover, the results of the radiometric age dating study 

suggest that there may be an alternate source for the dioxin contamination prior to 1965, when 

HCP manufacturing operations were conducted. This information is sufficient to satisfy EPA 

policy that “[i]f the waste in question cannot be traced back to an original process that would 

generate a waste meeting any listing description, then it is exempt from regulation providing that 

it does not fail a hazardous waste characteristic test.” EPA’s application of the F020 waste code 

at the Centredale Manor Site is both inconsistent with this policy and with EPA’s recent 

decisions at other CERCLA sediment sites. 

Moreover, EPA has taken internally inconsistent positions regarding the application of 

the F020 waste code during the course of the Site investigation. For example, EPA’s contractor, 

Battelle, disposed of investigation-derived waste as a non-listed waste when implementing an 

EPA-approved sampling plan, notwithstanding that Battelle was sampling in the area of the 

former HCP manufacturing facility that EPA contends is the source of the dioxin. See Battelle, 

Final Work Plan, Groundwater, Semi-permeable Membrane Device (SPMD) and Sediment 

Collections (Apr. 2005), at 5, 6. Additionally, when the PRPs excavated soil from 

residential/recreational-use properties in the floodplain as part of a removal action, EPA 

approved the PRPs’ request to dispose of the excavated soil without an F020 waste code. See 

Email from E. Vaudo, EPA Region 1, to J. Muys, Swidler & Berlin (Dec. 19, 2002). In contrast, 

EPA required that materials associated with the restoration of Allendale Dam, and materials 

removed from the footprint of and immediately proximate to the former HCP manufacturing 
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building, be characterized as F020 waste. Now, for the first time, EPA takes the position that all 

impacted media must be managed as containing an F-listed waste, without any indication in the 

administrative record or elsewhere that EPA is relying on new information. 

EPA’s arbitrary and capricious application of the F020 waste code to the environmental 

media at the Site limits the remedial options considered in the FS Report, and leads to EPA 

unnecessarily selecting a more costly proposed remedial alternative. If EPA had not applied the 

F020 waste code to contaminated media at the Site, the PRAP would have enabled excavated soil 

and sediment to be placed in a confined disposal facility (“CDF”) not subject to RCRA closure 

requirements. 

Furthermore, EPA fails to evaluate in the FS another implication of misapplying the F020 

waste code to excavated soil, sediment or debris. There are just three incinerators within the 

United States that have the potential to accept F020 wastes: (1) Clean Harbors Deer Park 

Incineration Facility in Deer Park, Texas; (2) Veolia Environmental Services Facility in Port 

Arthur, Texas; and (3) Clean Harbors Aragonite Incineration Facility in Grantsville, Utah. 

Currently, however, none of these facilities are permitted to accept F020 waste. Although one or 

more of these facilities could potentially accept F020 waste with a permit modification, such 

modifications typically take several years to obtain. 

As important, the facilities in Texas have capacity to accept 70 tons per day, and the Utah 

facility has capacity to accept 50 tons per day. These daily capacities represent the total capacity 

to accept hazardous waste from all shippers within the United States. In the unit costs presented 

in Appendix J of the FS Report and Addendum, EPA identifies off-Site hazardous waste disposal 

costs based on a quote from Clean Harbors. It is noted that EPA assumes a production rate for 

loading and off-Site disposal of hazardous waste of 260 tons per day. So, for example, even 
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assuming, under the excavation options considered in the PRAP, Addendum, and FS Report, that 

the estimated 112,900 tons of material to be removed and disposed off-Site legally could be 

received by the Clean Harbors facility in Texas as a hazardous waste, which could not occur 

without a permit modification, under current capacity constraints, it would take approximately 

five years for Clean Harbors to process the total volume of waste needed to complete the project. 

This calculation is based on EPA’s unrealistic assumption that the Clean Harbors facility would 

accept waste from the Site exclusively for that entire period. A more realistic estimate would be 

based on the assumption that the material could not be shipped to the Clean Harbors’ facility at 

maximum capacity on a daily basis, in which case it would take decades to complete the project. 

While there are incinerators in Canada, there are few facilities in Canada that can accept 

the waste today, resulting in a less than competitive market. Thus, the disposal costs that would 

be incurred in shipping the waste to Canada – setting aside the cost and environmental impact of 

transport – are very high and are set by a few facilities. These increased costs are not factored 

into EPA’s evaluation presented in the PRAP, Addendum, and FS Report. Clearly, EPA does 

not evaluate this alternative at the level of detail mandated by the NCP. 

The application of the F020 waste code, and the determination that excavated material is 

a hazardous waste, also would subject this otherwise non-RCRA regulated material to the State 

of Rhode Island Hazardous Waste Generation Fee. This fee is $46 per ton of hazardous waste 

manifested in Rhode Island. EPA fails, though, to include this state levy in the estimated costs 

presented in the PRAP, Addendum, and FS Report. Thus, EPA must add approximately $5.2 

million to its cost estimate for implementing the selected remedy because the excavated material 

carries the F020 waste code. 
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To comply with the NCP and its implementing guidance, EPA must re-evaluate its 

application of the F020 waste code and associated RCRA requirements to contaminated media at 

the Site, and revise its evaluation of the remedial alternatives considered in the PRAP, 

Addendum, and FS Report accordingly. 

3.	 EPA Does Not Fulfill the Requirements of the IQA and Implementing 
Guidelines Because EPA Fails to Incorporate Current Site Data 

As discussed in Appendix B, information and data disseminated by EPA must meet OMB 

and EPA standards for “objectivity,” “utility,” and “integrity.” In order to meet the “objectivity” 

standard, the information and data must be “presented in an accurate, clear, complete, and 

unbiased manner” and be “accurate, reliable, and unbiased.” The FS Report does not satisfy 

these requirements. 

First, the information on which EPA bases its conceptual site model is not “accurate, 

reliable and unbiased.” The conceptual site model does not reflect newly developed evidence 

regarding NECC’s drum reconditioning operation and its identification as the likely source of the 

dioxin and HCX on the Site. 

Second, the FS Report contains no discussion whatsoever of the March 30, 2010 flood 

event which occurred prior to EPA’s release of the Report, and resulted in record high flows 

(>1750 cubic feet per second (“cfs”)). It is noteworthy, but never mentioned by EPA in the FS 

Report, that these historically high flows resulted in no damage to the existing soil caps in the 

Source Area Soil action area. See EPA Memorandum Regarding Post-Flood Inspection of April 

15, 2010 (Apr. 27, 2010). It must be assumed that disclosure of this finding in the Addendum 

and the FS Report would have engendered further support for retaining Alternative 2 (Monitor 

and Maintain Existing Surfaces) as the favored remedy for the Source Area Soil. 

{W0234173; 4} 

22
 



 
 

  

 

              

               

 

            
         

    

             

             

                 

               

             

           

               

                

              

                   

                

              

     

              

                 

              

               

               

                

Emhart respectfully submits that EPA must update the FS Report to fully address the 

more recent Site data in its evaluation of remedial alternatives for Source Area Groundwater and 

Soil. 

4.	 EPA Improperly References in the Addendum and the FS Report the 
Draft Recommended Interim PRGs, Which Are Inapplicable to the 
Evaluation of Remedial Alternatives 

EPA improperly references in the Addendum and the FS Report the Draft Recommended 

Interim Preliminary Remediation Goals (“PRGs”) for dioxin in soil. The Draft Recommended 

Interim PRGs have no bearing on the development of Site cleanup goals. They are not ARARs, 

nor are they “to-be-considered” materials (“TBCs”). In fact, EPA’s Public Review Draft of the 

Draft Recommended Interim Preliminary Remediation Goals for Dioxin in Soil at CERCLA and 

RCRA Sites, OSWER Dir. 9200-3.56 (Dec. 2009) (“Draft Recommended Interim PRGs”), 

expressly states that: “the findings and conclusions in this document are for public review and 

should not be construed to represent any final agency determination or policy.” Id. at document 

footer. Moreover, EPA states that: “[u]ntil these draft recommended interim PRGs are finalized, 

EPA will continue to use the 1998 recommended interim PRGs (EPA 1998).” Id. at 2. Thus, the 

Draft Recommended Interim PRGs for dioxin in soil are not intended for use until finalized, are 

inapplicable to any evaluation of remedial alternatives at the Site, and improperly were discussed 

by EPA in the FS. 

Furthermore, the evaluation in Appendix N of the FS Report, which presents a cursory 

discussion of the potential effect of a revised PRG for dioxin on the implementability and cost of 

various remedial alternatives, is arbitrary and capricious because EPA lacks a basis to delineate 

or include additional areas within the spatial extent of the cleanup area represented by locations 

with dioxin toxic equivalent (“TEQ”) concentrations below the current PRG for dioxin in soil (1 

ug/kg). Similarly, if EPA is considering establishing any further RAOs in light of changes to 
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toxicological criteria for dioxin, it must re-examine the potential human health risk associated 

with potential exposure to dioxin within each exposure area. For example, for a residential 

property, the exposure area would include the full extent of the residential property, including the 

area outside of the floodplain which is part of the residential backyards. Unless EPA first 

determines the potential human health risks associated with exposures from the entire property, it 

cannot conclude whether any further remediation is necessary. 

EPA recognizes the shortcoming of its analysis as it relates to possible changes to the 

PRGs for dioxin in soil. It states that: 

[T]he proposed cleanup areas or remedial footprints as conveyed in 
[Appendix N], are conceptual. More precise cleanup footprints 
will be developed during the remedial design, and the removal of 
contaminated media will be confirmed through appropriate 
sampling and monitoring. 

FS Report, at N-3. Presently, EPA is unable to specify the spatial extent of any such additional 

areas and the concomitant additional soil volumes to be remediated, or the cost implications of 

remediating any such additional areas under a revised PRG. Consequently, EPA’s attempt to 

assess the costs and feasibility of the various disposal options in the FS Report, and particularly 

in Appendix N, with reference to hypothetical future cleanup goals is of no utility. 

In lieu of speculating about remedial alternatives based on a host of unknown variables, 

EPA must apply the current dioxin PRG to the known facts of the Site in the FS Report, 

Addendum, and the PRAP. 

5.	 EPA’s Analysis of Remedial Alternatives Must Give Proper Weight to 
Remedies That Reduce Uncertainties in Cost and Implementability 

As discussed in Section A.1 of Appendix B, the Site cleanup goals, to which the remedial 

alternatives are addressed, must reflect CERCLA §121 standards. However, EPA fails to define 

the Site cleanup goals coherently and consistently in the FS Report and Addendum, thus 
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introducing uncertainty concerning both the spatial extent of the cleanup area and the volume of 

contaminated environmental media requiring remediation. These flaws, in turn, undercut the 

validity of EPA’s analysis of the cost and feasibility of its PRAP. 

However, EPA could eliminate this uncertainty regarding the cost and feasibility of the 

disposal alternatives, and significantly reduce the volume of contaminated soils and sediment 

requiring removal, by selecting for the Allendale and Lyman Mill Reach Sediment action area a 

remedial alternative that incorporates as a primary component the in-situ capping of impacted 

sediment, such as Alternative 8a (Partial Excavation, Isolation Capping and Disposal and/or 

Treatment). The in situ remedial alternatives proposed for this action area are protective of 

human health and the environment, cost-effective, and feasible to implement. In addition, the 

selection of an in situ remedy would fulfill the National Remedy Review Board’s (“NRRB”) 

recommendations that EPA reconsider the merits of remedial alternatives that include both 

excavation and capping. See U.S. EPA, National Remedy Review Board Recommendations for 

the Centredale Manor Restoration Project Site (Oct. 28, 2010), at 4. However, EPA fails to 

fully and fairly evaluate such alternatives in the FS Report and Addendum, and did not select an 

in situ remedy in the PRAP. 

Where EPA does calculate and apply a Site-specific cleanup goal to its analysis in the FS 

Report and Addendum, with respect to pond sediments and floodplain soils, its calculation of the 

cleanup goal is fatally flawed. Pond sediments and floodplain soils comprise, by volume, most 

of the environmental media slated by EPA for remediation. See FS Report, Table 3-8. EPA’s 

volume estimates are based on the sediment and floodplain soil cleanup goals identified in 

Tables 3-3 and 3-4 of the FS Report, respectively. According to these tables, the basis for the 
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2,3,7,8-TCDD cleanup goals is “upstream background.”5 However, EPA acknowledges that 

upstream background data for sediments and floodplain soils is uncertain due to the paucity of 

data collected for these media. 

The uncertainty in upstream background concentrations also translates to uncertainty in 

the removal volume estimates presented in the FS Report for Allendale and Lyman Mill Reach 

Sediment, Allendale Reach Floodplain Soil, and Lyman Mill Reach Stream Sediment and 

Floodplain Soil. This situation occurs because EPA is uncertain regarding how much sediment 

and soil must be removed to meet its putative cleanup goals. The absence of clarity regarding 

cleanup values, and the concomitant uncertainty concerning removal volumes, has significant 

implications for CDF design and/or off-Site disposal costs. 

Furthermore, in suggesting that significant delineation of impacted soil during the 

remedial design would be required to determine removal volumes, EPA recognizes that it lacks 

knowledge of the extent of impacts to Site soils, particularly at depth. Therefore, the volume of 

soil required to be remediated based on the PRAP could vary substantially from EPA’s volume 

estimate presented in the FS Report. Consequently, the soil and sediment removal volumes 

estimated in the FS Report likely are inaccurate (perhaps grossly so), resulting in an imprecise 

analysis by EPA of the remedial alternatives in the FS. 

This deficiency must be corrected by according proper weight to the in situ remedial 

options, which are both fully protective of human health and the environment and are not directly 

dependent on the final values determined for upstream background media. The selection of an in 

5 Emhart does not agree with EPA that “upstream background” is the appropriate cleanup goal for pond sediments 
and floodplain soils at this Site. Nonetheless, Emhart believes that an accurate and fully informed calculation of 
upstream background levels would yield a higher number than that calculated by EPA, leading to the conclusion that 
a significantly higher cleanup value is consistent with the NCP. 
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situ remedy, such as Alternative 8 for sediments, would ensure that sediment remediation costs, 

volumes, and implementability do not vary significantly, even if EPA’s assumptions regarding 

upstream background values change subsequently based on additional data that may be acquired 

in the future. 

B. Discussion of EPA-Designated Action Areas 

1. Allendale and Lyman Mill Reach Sediment 

EPA considers five alternatives for Allendale and Lyman Mill Reach Sediment: 

•	 no action. 

•	 full excavation with the dams remaining in place (Alternative 7), with disposal 

either through: placement of excavated material in an “upland” confined disposal 

facility (CDF) (7a); placement of excavated material in a nearshore CDF (7b); on-

Site incineration (7d); or off-Site disposal (7e). 

•	 full excavation with the dams replaced with new weir structures, with disposal 

through placement of excavated material in a nearshore CDF (Alternative 10b). 

•	 partial excavation and isolation capping alternative with the dams remaining in 

place (Alternative 8), with disposal either through: placement of excavated 

material in an “upland” CDF (8a); placement of excavated material in a nearshore 

CDF (8b); on-Site incineration (8d); or off-Site disposal (8e). 

•	 partial excavation, isolation capping, and on-Site consolidation alternative with 

the dams replaced with new weir structures (Alterative 11f) (EPA screens-out the 

“channel-only” configuration for Alternative 11). 

EPA selects Alternative 7a – full excavation, with the dams remaining in place, with 

disposal or placement of excavated material in an upland CDF. This selected remedy is contrary 
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to Emhart’s recommended approach for Allendale and Lyman Mill Reach Sediment, which 

involves the placement of excavated sediments in a nearshore CDF or within isolation caps 

within the footprints of the ponds. Sediment that is not excavated would be capped in-situ. 

While EPA rejects a nearshore CDF at the Site, as discussed below, the Agency fails to 

satisfactorily address the many uncertainties inherent in the upland CDF disposal option, 

including serious questions regarding its implementability, due to the Mayor of Johnston’s 

refusal to allow the placement of the excavated contaminated media on any properties in the 

Town. 

a.	 The Nearshore CDF Disposal Option is Implementable, Protective, 
and Cost-Effective 

In contrast to the upland CDF disposal option that EPA selects in the PRAP, the 

nearshore CDF disposal option is technically feasible and readily implementable. It also is 

equally protective of human health and the environment, and is not burdened by the need to 

acquire multiple properties whose availability is uncertain, and which the Mayor of Johnston has 

prohibited to be used for placement of excavated contaminated media. The estimated remedial 

costs for excavation with onsite containment in a nearshore CDF are approximately $9 million 

less than EPA’s estimated costs for an upland CDF, the real costs of which remain unknown. 

Nevertheless, EPA proposes the upland CDF disposal option even though this option does not 

meet one of the NCP’s primary balancing criteria – implementability – and despite its potentially 

exorbitant costs, in lieu of the implementable and cost-effective nearshore CDF option. 

(i) EPA Inappropriately Relies on Executive Orders to 
Eliminate the Nearshore CDF Disposal Options from 
Consideration 

EPA erroneously relies on Executive Order 11988 to effectively eliminate consideration 

of the nearshore CDF as a viable disposal option. EPA states that since “a portion of the 
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nearshore CDF would require the permanent occupancy and modification of the floodplain,” 

Executive Order 11988 requires a determination “that there was no other practicable alternative 

before selecting this option as the preferred remedy.” See, e.g., FS Report, at 6-17. In fact, the 

nearshore CDF disposal option would not have any adverse effect on the floodplain; therefore, 

neither the Executive Order nor EPA policy requires that EPA make the stated determination. 

Executive Order 11988 states that “[i]f an agency has determined to, or proposes to, 

conduct, support, or allow an action to be located in a floodplain, the agency shall consider 

alternatives to avoid adverse effects and incompatible development in the floodplains.” 

Executive Order 11988, § 2(a)(2) (emphasis added). EPA policy emphasizes “[i]f there is no 

floodplain/wetlands impact identified, the action may proceed without further consideration of 

the remaining procedures set forth below.” U.S. EPA, Statement of Procedures on Floodplain 

Management and Wetlands Protection (Jan. 5, 1979), at § 6(a)(1). 

Hydrodynamic modeling performed by Anchor QEA, LLC (“QEA”), an EPA-approved 

contractor, has demonstrated that the remedial alternatives that use a nearshore CDF would 

“result in predicted flood inundation that has no appreciable effect beyond that for existing 

conditions for the areas adjacent to Allendale and Lyman Mill Ponds, even for 100-year flood 

events.” QEA, Hydrodynamic Analysis of Remedial Alternatives (Nov. 16, 2007), at ES-2. 

Moreover, the results of the hydrodynamic modeling analysis demonstrate that the nearshore 

CDF alternatives “would have a negligible effect on flood stage height and floodplain inundation 

during high-flow events (100-year flood) in the region downstream of Manton Dam,” and, 

further, that such alternatives can be engineered to minimize erosion. See id. at ES-2 to ES-3. 

Therefore, fully consistent with the Executive Order and EPA’s Statement of Procedures, given 
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that no impact has been identified for the floodplain, EPA should consider the nearshore CDF 

disposal option viable and selected it for inclusion in the PRAP. 

Moreover, EPA has never interpreted Executive Order 11988 as an absolute prohibition 

against selecting a remedy in a floodplain. On the contrary, EPA has routinely considered and 

selected alternatives in a floodplain where circumstances indicate that the remedy is the least 

damaging and most cost-effective alternative. When such remedies are selected, as stated in 

Executive Order 11988, efforts must be made to “reduce the risk of flood loss, to minimize the 

impact of floods on human safety, health and welfare, and to restore and preserve the natural and 

beneficial values served by floodplains.” EO 11988, at § 1. 

One recent example of a floodplain remedy selection in Region 1 is the Record of 

Decision released on September 30, 2010 concerning the Nyanza Chemical Waste Dump 

Superfund Site (Operable Unit 4, Sudbury River) (Sep. 2010) (“Nyanza Chemical ROD”). In the 

Nyanza Chemical ROD, EPA fully acknowledges and accounts for Executive Order 11988 in 

considering various alternatives, yet selects a remedy involving the modification and occupancy 

of a floodplain. This selection does not result from a determination that all other remedies are 

prohibitive. Instead, EPA weighs the pros and cons of each possible alternative and concludes 

that the selected remedy “is the least damaging practicable alternative because this alternative 

impacts the smallest area among all active alternatives considered, is expected to meet cleanup 

goals in a short timeframe (approximately 10 years) in the most contaminated part of the river, 

and presents fewer impediments to successful restoration of the aquatic environment.” Nyanza 

Chemical ROD, at 4. EPA equates “practicable” within the meaning of Executive Order 11988 

to cost-effective, stating that the alternatives to the selected remedy “are not cost-effective under 

the conditions found at this Site, and therefore not practicable.” Id. at 74. 
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The consideration of cost-effectiveness was hardly an aberration, as EPA routinely takes 

cost into account in its analysis of Executive Order 11988 and remedy alternatives. For example, 

at Pownal Tannery Superfund Site, Region 1 EPA chooses to locate a solid waste facility within 

a 100-year flood plain of the Hoosic River in Vermont. See ROD for Pownal Tannery Superfund 

Site, Pownal, Vermont (Sep. 2002) (“Pownal Tannery ROD”). The Pownal Tannery ROD states 

that off-Site disposal was investigated during the FS stage, but no solid waste facility was 

identified that could take the volume of dioxin-contaminated waste that would be generated. 

EPA further states that the waste “could be exported to Canada for treatment and disposal, but 

for an impracticably high cost.” Pownal Tannery ROD, Executive Summary, at 2 (emphasis 

added). “It was determined that the selected remedy of on-Site disposal of the waste in a 

consolidated landfill located within the higher area of the flood plain (outside of the higher 

energy flood way) is the most practicable and cost-effective alternative.” Id. The Pownal 

Tannery ROD states that because the selected alternative could be designed and implemented to 

be resistant to flood damage, and would minimize the effects on the existing floodplain, the 

selected remedy was “the best practicable alternative.” Id. 

Therefore, EPA should not rely on Executive Order 11988 to effectively eliminate the 

nearshore CDF as a viable disposal alternative. Instead, consistent with the Executive Order, 

EPA policy, and remedy decisions at other sites in Region 1, EPA must give adequate 

consideration to the nearshore CDF, which is the most practicable and cost-effective disposal 

alternative evaluated in the FS Report and the Addendum. 

(ii) Contrary to the NCP, EPA Erroneously Screens Out 
Effective Remedial Alternatives that Include the Nearshore 
CDF Disposal Option 

Contrary to the NCP, EPA “screens out” the “channel-only” configuration for Alternative 

11 for the Allendale and Lyman Mill Reach Sediment action area. The NCP allows EPA to 
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remove alternatives from consideration at the screening stage if they are not effective, 

implementable or cost-effective. See 40 C.F.R. § 300.430(e)(7). However, none of these factors 

justifies “screening-out” the “channel-only” configuration for Alternative 11. Rather, EPA 

unjustifiably screens out this alternative based on its application of improper criteria and in 

violation of the NCP, stating that “[l]ocal residents that live along the river might express 

concerns regarding replacing the dams, especially because this would result in a reduction of 

open water area.” FS Report, at 5-30 (emphasis added). Moreover, EPA states in the FS Report 

that “[t]he channel-only configuration (Figure 5-22), however, is screened out because it is 

expected that there would be considerable public opposition due to the substantive reduction in 

the water area.” Id. (emphasis added). 

EPA cannot use the community acceptance criteria as the sole basis to screen out a 

remedial alternative at the FS stage. As discussed in Section A.2 of Appendix B in evaluating a 

remedial alternative, the NCP requires EPA to first consider the threshold criteria and then if 

these are met to consider the primary balancing criteria in selecting and screening out remedial 

alternatives for the FS. Applying any other evaluative process contravenes statutory and 

regulatory requirements and internal EPA guidance. In fact, EPA acknowledges in the FS 

Report that it may not circumvent the NCP alternatives evaluation process. See, e.g., FS Report, 

at 6-1 (“The assessment of the modifying criteria is generally not completed until after state and 

public comments on the Proposed Plan are received”). The NCP specifically states that 

community acceptance cannot be assessed until comments on the proposed plan are received. 

See 40 C.F.R. § 300.430(e)(9)(iii)(I). Further, EPA guidance provides that “information 

available on the community acceptance criterion may be limited before the public comment 

period for the Proposed Plan and the RI/FS Report” and EPA “should not speculate on 
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community acceptance of the alternatives.” U.S. EPA, A Guide to Preparing Superfund 

Proposed Plans, Records of Decision, and Other Remedy Selection Decision Documents, 

OSWER Dir. 9200.1-23P (Jul. 1999) (“Guide to Preparing Superfund Proposed Plans”), at 3-9. 

(emphasis added). 

Notwithstanding the requirements of the NCP and its own guidance, however, EPA 

screens out the channel-only configuration for Alternative 11 based on sheer conjecture 

regarding “expected” public opinion. This elimination of the “channel-only” alternative has 

occurred far in advance of the required public comment period, after which the NCP instructs 

that EPA shall apply the community acceptance criteria. Nonetheless, in an about-face, EPA 

does not apply potential public opposition as a selection criterion to any other alternative, 

particularly the upland CDF disposal option, to which the Town of Johnston already has 

expressed opposition in two sets of written comments provided to EPA. EPA must retain the 

“channel-only” configuration for Alternative 11 in order that the full range of effective, 

implementable and cost-effective remedial alternatives are subject to public comment, as 

mandated by the NCP. 

b.	 EPA Fails to Address Key Uncertainties Concerning the 
Implementability and Cost Effectiveness of an Upland CDF 

Several of the remedial alternatives contemplate disposal of excavated environmental 

media in one or more upland CDF(s). With respect to this disposal option, which EPA has 

selected in the PRAP, the Agency states that dewatered, contaminated sediment could be 

contained in one or more CDF(s) constructed on properties above the 100-year flood elevation 

that would be acquired and deemed “on-Site” for permitting purposes. In discussing the 

implementability of this disposal option, one of the NCP’s primary balancing criteria, EPA 

states that “a large land area would be required for the upland CDF.” PRAP, at 29. Further, in 
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discussing disposal options for material excavated during the implementation of Alternative 5, 

EPA states that “there is sufficient capacity at potential upland CDF locations for this volume, 

but multiple CDF locations may be required, depending on the locations selected.” FS 

Addendum, at 6-19. Moreover, the potential CDF locations identified by EPA are shown in 

Figure 5-6 of the FS Report. None of the potential upland CDF locations identified by EPA are 

within EPA’s defined area of the Centredale Manor site, and all of the locations are within the 

Town of Johnston. 

In correspondence submitted to EPA on December 29, 2011, the Mayor of the Town of 

Johnston made it absolutely clear that the Town would not allow the construction of an upland 

CDF within the Town. See Letter from J.M. Polisena, Mayor of the Town of Johnston, to A. 

Krasko, EPA Region 1 (Dec. 29, 2011). The Mayor more recently stated that “we [the Town] do 

not benefit at all, and we will fight any effort for the federal government to dredge and put 

[contaminated soil] on any property in Johnston – public or private.” Beth Hurd, Mayor 

Polisena nixes EPA proposal to bury toxic soil in Johnston, JOHNSTON INSIDER, Jan. 11, 2012. 

In that interview, the Mayor further stated: “I gave them the benefit of the doubt. As long as I sit 

in this chair, its not going to happen. I pulled the plug – as the Mayor of this community, I don’t 

think its worth it to have it in our town.” Id. 

In a prior interview made on January 6, 2012 in the Johnston Patch, Mayor Poisnena said 

town officials “were never potentially considering it.” Joseph Hutnak, Mayor’s Denial of EPA 

Plan “Awesome” Says Resident, JOHNSTON PATCH, Jan. 6, 2012. Further stating that, “Guess 

what? We’re not getting anything out of it, this is bad for the community, so as long as I’m 

sitting here, this is not going to happen.” Id. The Mayor also said he plans to work with the 

town council to prevent property owners from accepting the material. Id. “There’s no upside, 
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and we’re going to fight any effort if someone tries to sell (EPA) their land and put it on their 

land,” Polisena explained. “We’re going to dig our heels in and fight it. We’re not going to lay 

down.” Id. 

Thus, all potential locations contemplated by EPA in selecting the upland CDF for 

inclusion in the PRAP have been eliminated by the Town. Without acceptance by the Town of 

Johnston, the upland CDF disposal option is no longer viable, and therefore EPA’s preferred 

remedial alternative presented in the PRAP is not implementable. Implementability is defined to 

include both technical and administrative feasibility. 40 CFR § 300.430(e)(7)(ii); 40 CFR § 

300.430(e)(9)(iii)(F). The EPA Guidance for Conducting Remedial Investigations and 

Feasibility Studies Under CERCLA states that “administrative feasibility [an aspect of 

implementability] refers to the ability to obtain approvals from other offices and agencies.” U.S. 

EPA, Guidance for Conducting Remedial Investigations and Feasibility Studies Under CERCLA, 

OSWER Dir. 9355.3-01 (Oct. 1988). Without approval from the Town of Johnston, the upland 

CDF alternative is not administratively feasible, and therefore not implementable. “Alternatives 

that are technically or administratively infeasible or that would require equipment, specialists, or 

facilities that are not available within a reasonable period of time may be eliminated from further 

consideration.” 40 CFR § 300.430(e)(7)(ii). 

Although EPA does not consider the public acceptance of this disposal option, based on 

information published by local media outlets, it is not reasonably conceivable that it would be 

publicly accepted. Without the Town’s acceptance , the alternative should have been “screened­

out” by EPA. To argue that Town acceptance is not needed to satisfy this primary balancing 

criterion (implementability) is unfounded. The simple fact that EPA went through the exhaustive 

and costly process of speaking with Town officials about the possibility of constructing upland 
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CDFs within the Town demonstrates that EPA understood that such acceptance and pre-approval 

were required to satisfy the implementability criterion under 40 CFR § 300.430(e)(7)(ii) and 40 

CFR § 300.430(e)(9)(iii)(F). Without acceptance by Town officials, in Johnston or elsewhere, 

the upland CDF disposal option does not exist. Thus, any alternatives incorporating the upland 

CDF disposal option are not implementable. 

In conducting the FS, EPA is obligated to ensure that each alternative it considered was 

implementable, and, if not, then to screen-out such alternatives. By not fully exploring the 

upland CDF disposal option, EPA engages in a flawed process that did not allow for the full and 

complete development of alternatives that are implementable. 

The EPA process is invalid, and fails to conform to the requirements of the NCP. This is 

particularly untenable given that EPA screens out other remedial alternatives where EPA 

believes the alternative would not meet with “public acceptance,” See Section IV.B.1.a.ii, supra. 

It is worth noting that EPA had more than ample time to re-evaluate the upland CDF 

disposal option and other remedial alternatives under consideration. In correspondence sent by 

Emhart’s counsel to EPA regarding Preliminary Questions in Evaluating Upland CDF Disposal 

Alternative, no fewer than 14 itemized concerns were identified regarding the implementability 

of an upland CDF. See Correspondence from J. Muys, Sullivan & Worcester LLP, to E. Vaudo, 

EPA Region 1 Re: Preliminary Questions in Evaluating the Upland CDF Disposal Alternative 

(Jan. 18, 2008). This correspondence was submitted at the request of EPA. Thus, EPA 

recognized early on in the evaluation process that any alternative incorporating an upland CDF 

disposal option may not satisfy the primary balancing criterion of implementability. Setting 

aside the Town of Johnston’s reluctance to site a hazardous waste landfill in their community, 
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other uncertainties concerning the implementability and cost effectiveness of an upland CDF 

were presented in the January 18, 2008 correspondence and are provided below in detail. 

The total volume of Site sediment requiring removal, including the over-dredge 

allowance, is calculated by EPA to be 155,800 cubic yards (“cy”). If the Allendale and Lyman 

Mill Floodplain soils are included, an additional 29,700 cy would require removal. The 

excavated sediment would be dewatered, reducing its estimated volume to 97,900 cy.6 FS 

Report, at J-55. If the dewatered sediment and the floodplain soils are included, EPA estimates 

the volume of material that would be placed in the upland CDF(s) to be 127,600 cy. 

As an initial matter, EPA may not even consider the selection of this disposal option until 

the administrative record is supplemented to address the following threshold issues: (1) the 

capacity of the targeted properties to contain the excavated sediment and soil; (2) the availability 

of the targeted properties for purchase at fair market value; (3) the ability to obtain a waiver from 

the LDR requirements, if necessary; (4) the qualification of the properties for “on-Site” 

classification; (5) the suitability of the properties to contain the proposed CDFs; and (6) the 

implementability of EPA’s “excavate and test” approach. Each of these considerations is 

discussed below. 

(i) Properties Targeted By EPA for Placement of Upland 
CDFs Are of Limited Size 

The size of the properties identified by EPA as potential locations for upland CDFs is 

limited. Thus, the capacity of any upland CDFs to be constructed on these properties also is 

limited. 

6 EPA assumes a reduction in sediment volume of approximately 37% resulting from the dewatering. There is no 
support in the administrative record for this assumption, which Emhart believes to be over-stated. 
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EPA proposes an “excavate and test” iterative approach to sediment and soil removal that 

is intended to address the potential capacity limitations. See, e.g., FS Report, at 5-18. Under 

EPA’s proposed approach, the total volume of sediment and soil that ultimately would be 

excavated from the Allendale and Lyman Mill Reach areas would not be known prior to remedy 

implementation, but provision would be made for the placement of a thin-layer cover over 

impacted sediments and soils that remain in place due to limits on the capacity of the CDFs: 

Alternative 6 assumes that a thin-layer cover would be placed over residual 
contamination rather than conducting continuous dredging; the latter would not be 
practical considering the limited capacity for on-Site disposal and the high cost of off-
Site disposal and/or treatment. 

Id. at 5-12. 

EPA also acknowledges the need to limit excavation in implementing Alternative 7 due 

to the likely limited capacity of the proposed upland CDF(s): 

This alternative includes a thin-layer cover as a contingency provided confirmation 
sampling reveals areas of deeper contamination or areas where the residual 
concentrations are above the cleanup goals. A thin-layer cover would be placed in order 
to reduce residual contaminant concentrations throughout the ponds to acceptable levels 
so that the RAOs could be achieved. Cost estimates assume the thin-layer cover will be 
required. 

Id. at 5-18. 

In light of the substantial uncertainties regarding EPA’s implementation of the “excavate 

and test” approach, EPA’s cost estimates for this range of alternatives must be viewed as highly 

suspect. See Letter from D. Scotti, LEA, to A. Krasko, EPA Region 1 (May 16, 2008). 

Accordingly, in order to determine whether an upland CDF may be a viable, cost-effective 

remedial alternative, EPA first must develop a sound excavation approach that is based on the 

known areal extent and depth of sediment and soil to be excavated, and which incorporates the 

application of a thin layer cover as contemplated in the FS Report. For example, Figure 5-6 of 

the FS Report shows three potential locations at Lyman Mill Reach where a CDF could be 
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constructed above the 100-year flood elevation. Possibly, a CDF could be constructed on the 

two proposed northern CDF locations, assuming that the existing soil within the footprint of the 

proposed CDFs was removed down to the ground surface elevation at the downhill dike and was 

shipped off-Site for disposal at a certified facility. However, EPA does not present any 

information regarding the quality of the soil at any of the proposed CDF locations. In the 

absence of such necessary information, EPA is unable to provide cost estimates for the disposal 

of any such soil, including the cost of the upland CDF disposal option. 

Moreover, the FS Report indicates that, even using EPA’s estimated volumes, the 

combined capacity of the two proposed northern CDF locations would be sufficient only to 

contain the excavated sediments (after mechanical dewatering), but not the floodplain soils to be 

excavated from Lyman Mill Reach. See FS Report, at 5-13. Thus, in order to realistically 

implement the upland CDF remedial alternative, construction of a third upland CDF with 

sufficient capacity for sediment and floodplain soil would be required, further south, near the 

head of Lyman Mill Pond, and above the 100-year flood elevation. See FS Report, Figure 5-6. 

Also, the volume of sediment that ultimately will be removed from the ponds, the River, 

the floodplain, and the Oxbow area will not be known until the remedy is complete. EPA 

proposes to excavate, dewater and then dispose of the soil in the upland CDF, but has provided 

estimates of the degree of dewatering without performing any supporting studies. Thus, the 

volume of dewatered sediments could be significantly greater than estimated. 

If the upland CDF is not sized properly, its capacity likely will be insufficient, in which 

case some volume of the excavated soil and sediment will require off-site treatment or disposal. 

As a result, EPA is unable to provide an accurate cost for the upland CDF alternative that it has 

selected. 
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(ii) Property for CDFs Has Not Been Purchased and Cost of 
Purchase is Not Included in EPA’s Cost Estimate 

The construction of upland CDF(s) at the locations identified on Figure 5-6 of the FS 

Report is dependent on the ability to acquire and access those properties. These properties must 

be acquired by purchase or condemnation to effectuate the proposed remedy, and EPA does not 

demonstrate that their acquisition can readily be achieved. 

Recent experience with several current landowners illustrates that acquisition and/or 

access may not be readily achieved without significant negotiation or legal recourses. For 

example, Integral Consulting, Inc. (“Integral”), an environmental consulting company, on behalf 

of Emhart, attempted to obtain access to the properties identified by the Town of Johnston on 

property Map 35, Lot 8 and Map 36, Lots 187, and 186 for the purpose of collecting soil and 

sediment samples in the Oxbow Area of the Site. Lots 8 and 187 comprise a significant portion 

of the central CDF pictured in Figure 5-6 of the FS Report. Although Integral attempted to gain 

access to these properties, as well as Lots 6, 7, 8, 9, and 18 that border lots 8 and 187 to the west, 

access was denied by the property owner in a July 28, 2010 letter. EPA subsequently 

corresponded with this property owner in an August 24, 2010 letter from Anna Krasko 

attempting to facilitate access to these properties. Despite EPA’s written access request, which 

suggested a “lengthy legal process under Superfund Law” might occur if access were not 

granted, the property owner denied access. 

Similarly, Integral requested access to another parcel, also owned by the Town of 

Johnston, identified on Map 36, Lot 186, in connection with another planned sampling event in 

the Oxbow Area. This property also would have to be accessed if sediment were transported 

directly from Lyman Mill Pond to the southern-most proposed CDF location shown on Figure 5­

6 of the FS Report. However, an August 6, 2010 letter from the Town of Johnston’s Solicitor to 
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Integral stated, “the Town of Johnston is not prepared to provide consent for access to its 

property.” This letter also stated that, “[t]he Town administration has repeatedly advised all 

parties that it is adamant in its opposition to disposal of contaminated sediment within the 

Town’s limits.” 

Further, the April 8, 2009 notes prepared by EPA technical representatives from a report 

by its technical consultants, Battelle, regarding a meeting with a representative of Baccala 

Concrete Corp. state that the current owners of the southern-most CDF location shown on Figure 

5-6 of the FS Report met with EPA representatives “to discuss the potential of locating a 

confined disposal facility (CDF) on the property.” The notes are devoid of any comment, 

positive or otherwise, by the Baccala Concrete representative regarding the company’s 

willingness to allow the EPA to locate a CDF on its property. 

The PRPs who EPA may seek to require to perform the selected upland CDF remedy 

have no independent authority to compel the property owners to sell their land. See, e.g., United 

States v. Hardage, 58 F.3d 569 (10th Cir. 1995). EPA has authority to seek court-ordered access 

to a property to effectuate a response action only if (1) EPA’s right of entry has been obstructed; 

(2) EPA has a reasonable basis to believe that there may be a release or threat of release of a 

hazardous substance, pollutant, or contaminant; (3) EPA has sought consent to entry; and (4) the 

demand for entry is not arbitrary, capricious, an abuse of discretion, or otherwise illegal. See, 

e.g., United States v. W.R. Grace & Co., 134 F. Supp. 2d 1182, 1185-86 (D. Mont. 2001). While 

EPA also may obtain property by condemnation under CERCLA § 104(j) if it is needed to 

conduct a remedial action, demanding possession of a parcel without adequate justification may 

be deemed arbitrary and capricious. See id. at 1189 (“If . . . the EPA sought access to an 

‘innocent’ [i.e., uncontaminated] tract of land in order to dump hazardous waste on it, its demand 
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for entry might be considered arbitrary and capricious. If other alternatives for disposal were 

plainly superior to the EPA’s proposed actions, then its demand for entry might be an abuse of 

discretion.”). Thus, a Rhode Island court may very well reject a demand by EPA for access to 

the properties upland of the Site based on a finding that the Agency’s demand is arbitrary and 

capricious, and an abuse of EPA’s discretion. 

Finally, EPA fails to factor the cost of acquiring such properties into its cost estimate for 

the upland CDF disposal option, as required by the NCP and EPA guidance for purposes of 

conducting the detailed analysis of alternatives. See 40 C.F.R. § 300.430(e)(9)(iii)(G); see also 

RI/FS Guidelines, at 6-11. Also, EPA’s cost analysis fails to consider that if one or more of the 

properties identified for the upland CDF are not available, the disposal costs would skyrocket. 

(iii) Availability of an LDR Treatability Variance is Uncertain 

EPA assumes, without substantiation, that it can obtain an LDR treatability variance to 

place dioxin-contaminated soils and sediments in upland CDFs. See, e.g., FS Report, at 7-6. 

However, the FS Report does not contain the information required by EPA guidance to 

document the Agency’s intent to comply with the LDRs through a treatability variance. See U.S. 

EPA, Superfund LDR Guide #6A (2nd Edition), Obtaining a Soil and Debris Treatability 

Variance for Remedial Actions (Sep. 1990), at 4. Once again, EPA’s failure to follow the 

applicable procedural requirements in performing the FS has resulted in the Agency’s selection 

of a remedial alternative, absent a sufficient basis to properly evaluate its effectiveness, 

implementability, and cost. 

(iv) It is Uncertain Whether the Upland CDFs Would Be “On-
Site” as Defined by CERCLA 

As discussed, the FS Report identifies three potential locations for the upland CDFs, all 

situated within the Lyman Mill area: “The northern CDF would be built where the current 
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ground surface slopes up to the northwest of Lyman Mill Pond. The second CDF could be built 

south of the abandoned channel where the current ground surface slopes up along the western 

border of the Oxbow . . . . The third CDF with sufficient capacity (for sediment and floodplain 

soil) could be constructed further south, near the head of Lyman Mill Pond and above the 100­

year flood elevation.” FS Report, at 5-13 and Fig. 5-6. EPA acknowledges that use of these 

locations may result in some destruction of upland habitat and/or wetlands, and has stated that 

mitigation for wetland impacts would be required. Also, the proposed locations would require 

evaluation of their relative ecological functions and values during the remedial design. See FS 

Report, at 5-13. 

For an upland CDF to qualify as “on-Site” for purposes of obtaining CERCLA permit 

waivers, it must be (1) necessary, (2) suitable, and (3) in very close proximity to the 

contamination area. See U.S. v. General Electric Co., 460 F. Supp. 2d 395, 403 (N.D.N.Y. 

2006). The proposed upland CDF locations perhaps may qualify as being in “very close 

proximity” to the Site. They are contiguous with Allendale Pond and Lyman Mill Reach and 

Pond, all of which comprise EPA-designated action areas requiring clean-up. The GE court 

found that a processing facility to be built within 1.4 miles of the Hudson River Site was in “very 

close proximity,” even though the location itself was not contaminated with hazardous 

substances. Id. However, given the multitude of remedial options that are under consideration 

for the Site, if options not requiring disposal in an upland CDF(s) meet the NCP criteria, then the 

upland CDF may not be “necessary.” Moreover, if there are significant issues concerning the 

impact on the wetlands and/or habitat, or concerning whether the EPA can obtain the land 

necessary for the upland CDF, the upland CDF may not be “suitable” for purposes of meeting 

the “on-Site” criteria. 
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(v) Suitability of the Targeted Properties for Placement of 
Upland CDFs Is Not Determined 

Prior to issuing the PRAP, EPA fails to determine that the properties are suitable for 

upland CDFs. This assessment for suitability required that soil samples be collected and 

analyzed for geotechnical and chemical testing. The test results would indicate, for example, 

whether shallow bedrock is present that would preclude the proper construction of an upland 

CDF. Such testing also would indicate, for example, whether the soil at the property is 

contaminated, and the nature and extent of any such contamination. 

Without this information, EPA cannot properly estimate the cost of the upland CDF 

disposal option because the cost to excavate and properly dispose of any contaminated soil that 

may be present at the properties is not known. Moreover, if the soil is contaminated, the 

question arises as to where the contaminated soil removed to create the CDF(s) would be 

disposed. As part of its alternatives analysis, EPA fails to consider whether the properties under 

consideration may have environmental issues that present significant hazards. Despite EPA’s 

effort to estimate the costs associated with its selection of upland CDFs as the preferred disposal 

option, EPA fails to conduct any such testing and has not identified the locations of potential 

disposal facilities that could accommodate any contaminated soil that is found. 

(vi) EPA’s Confirmation Sampling Approach is Not 
Implementable 

As already discussed, the “excavate and test” iterative approach to sediment removal 

proposed in the FS Report, see, e.g., FS Report, at 5-36, does not allow for an accurate estimate 

of the volume of sediment to be excavated. Moreover, this approach, under which sediment 

samples would be collected following the excavation of impacted sediment, is infeasible to 

implement due to inherent time constraints in the approach. Assuming that the samples are 

obtained the day of excavation and are submitted for laboratory analysis that same day, the 
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earliest that the sample results would be known is approximately three weeks later. The results 

also would require validation and evaluation, which would take approximately an additional 

three weeks. It is assumed that, in the interim, other areas of sediment could be excavated. 

However, there would be limitations on the areas that could be excavated during this minimum 

six week time period, because the remedy would have to be conducted in an upstream to 

downstream manner. Thus, it is likely that remediation activities would be delayed due to the 

timing of receipt of the laboratory analytical results and their validation and/or evaluation. 

This approach simply is not practicable or implementable during a construction project 

involving heavy machinery. Also, during this time, the excavated areas would be subject to 

impacts from precipitation events and the release of pond water from upstream reservoirs, 

making it very problematic to manage water within the remediation cells. One potentially 

implementable method to conduct this excavation remedy would be to forego the unnecessary 

“excavate and test” iterative approach and, instead, simply place a soil cover over areas 

excavated to a pre-determined depth, which already is contemplated by EPA. This latter method 

also would provide the requisite volume certainty in constructing the CDF. 

(vii)	 Application of the Alternative Treatment Standards for 
Soil to Sediment is Not Practicable 

EPA fails to identify how the concentrations of dioxin in excavated sediment can be 

identified to practicably apply the alternative treatment standard for soil to dewatered sediment 

in identifying off-site disposal options under the sediment alternatives. It is not possible to 

segregate sediment, or for that matter soil, to identify which sediments may be landfilled within 

an upland CDF. To segregate sediment on a concentration-basis requires that the sediment be 

staged at the site for several months after it is excavated to allow ample time for sample 

collection, analysis, data validation, and evaluation of the information. There is insufficient 
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space to stage excavated sediment, yet continue with the implementation of the remedy. 

Moreover, there simply is inadequate time to segregate sediment, or for that matter, soil on this 

basis. Thus, this disposal option, selected by EPA for the PRAP, must be reconsidered. 

In addition, EPA’s estimate that only 10% of the soil and sediment will exceed the 

alternative treatment standards for soil is based on limited data. The finding from the additional 

investigation activities recently completed within the Oxbow identified materials containing 

dioxin at concentrations above the standard that had heretofore not been considered for off-Site 

disposal. Thus, it appears possible that a much higher percentage of soil and sediment will 

contain dioxin at concentrations above the standard, therefore requiring off-Site disposal. 

Accordingly, the application of the alternative treatment standard for soil to sediment should be 

reconsidered. 

c. Off-Site Disposal is Not Feasible 

Under the off-Site disposal and/or treatment option, excavated soil, sediment, and debris 

would be shipped off of the Site, and disposed either by containment in a designated facility or 

by thermal treatment. As provided in the FS Report and Addendum, the dewatered, dredged 

material would be analyzed for dioxin and other contaminant concentrations to characterize the 

materials, and to determine which type of landfill would be required or if the materials need to be 

treated. Once the appropriate disposal facility was identified, the dewatered material would be 

loaded onto trucks and taken to a regional rail loading facility for transportation to the designated 

disposal facility. 

Off-Site disposal is not a viable option for several reasons, including EPA’s inability at 

this juncture to determine whether there would be any off-Site facilities capable of accepting the 

excavated material at the time that the remedy is implemented. Facilities that are capable of 

accepting the requisite waste types today may not have the capacity to accept such waste at the 
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time that the remedy would be implemented. Moreover, facilities that are operating today may 

not be in operation at the time that the remedy is implemented, or such facilities may not have 

the capacity to accept the waste or accept the waste on a schedule that is commensurate with the 

remediation schedule. The few facilities that may be able to accept the waste may be able to do 

so only on a schedule that is extended over many years, due to capacity constraints. Lastly, there 

are few facilities that can accept the waste today, resulting in a less-than competitive market. 

Thus, the disposal costs that would be incurred are subject to very high prices that are set by 

these few facilities. In a market that lacks competition, this could result in costs that are not 

realistically factored into the evaluation presented in the FS Report. Also, there is no known 

regional rail loading facility for transportation; nor has one been identified in the FS Report. 

Thus, the costs considered in the FS Report do not take into account alternative shipping 

methods. 

Even if off-Site disposal were a feasible option, it is one that undermines EPA’s 

extensive efforts to promote green remediation. One of the primary objectives of EPA’s Green 

Remediation Guidelines and Superfund Green Remediation Strategy (Sep. 2010) is the 

minimization of air emissions. The transport of large volumes of contaminated soil and sediment 

would be directly contrary to EPA’s directive that “[s]ite management plans should specify 

procedures for minimizing worker and community exposure to emissions, and for minimizing 

fuel consumption or otherwise securing alternatives to petroleum-based fuel.” U.S. EPA, Green 

Remediation: Incorporating Sustainable Environmental Practices into Remediation of 

Contaminated Sites (Apr. 2008), at 14. Thus, the off-Site disposal option must be evaluated with 

appropriate consideration given to EPA’s Green Remediation strategy. 
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d.	 Emhart’s Recommended Approach for the Allendale and Lyman 
Mill Reach Sediment is Protective, Implementable, and Cost-
Effective 

To recap, Emhart recommends an approach for the Allendale and Lyman Mill Reach 

Sediment action areas that involves the placement of excavated sediments in a nearshore CDF or 

within isolation caps within the footprints of the ponds. Sediments that are not excavated would 

be capped in-situ. As discussed, this approach is described in the FS Report, in general, as 

Alternatives 10b (Dam Replacement, Excavation, and Disposal in a Nearshore CDF) and 11f 

(Dam Replacement, Partial Excavation, Isolation Capping and Consolidation). This approach is 

protective of human health and the environment, and is implementable and cost effective. Given 

the multitude of problems faced by EPA in implementing its selected remedial alternative, the 

Agency must revise its analysis of the upland CDF alternative to address the concerns raised 

above, and give full consideration to selecting the nearshore CDF option for inclusion in the 

PRAP. 

2.	 Allendale Reach Floodplain Soil 

EPA considers three alternatives for Allendale Reach Floodplain Soil: 

(1)	 full excavation (Alternative 5), with a nearshore (Alternative 5b) or upland 

(Alternative 5a) CDF disposal option; 

(2)	 full excavation, and on-Site thermal treatment (Alternative 5d); or 

(3) full excavation and off-Site disposal and/or treatment (Alternative 5e). 

EPA selects Alternative 5a – full excavation with an upland CDF disposal option. Although 

EPA treats Allendale Reach Floodplain Soil as a separate action area, the selected remedy for 

this area is subject to the same concerns and limitations as the alternative selected by EPA for the 

Allendale and Lyman Mill Reach Sediment, as discussed in Section IV.B.1. above. Thus, 

Emhart reiterates its objections to EPA’s analysis of the remedial alternatives for Allendale 

{W0234173; 4} 

48
 



 
 

  

 

            

               

             

      

           

            

  

           

            

          

 

            

          

        

                 

              

               

               

         
         

   

              

                

                

               

Reach Floodplain Soil, and submits that EPA should select Emhart’s preferred alternative, 

namely placement of excavated sediment in a nearshore CDF or within isolation caps within the 

pond footprints, which is implementable, cost-effective, and protective of human health and the 

environment, as required by the NCP. 

3.	 Lyman Mill Reach Stream Sediment and Floodplain Soil (Oxbow Area) 

EPA considers two basic alternatives for Lyman Mill Reach Stream Sediment and 

Floodplain Soil: 

(1)	 targeted excavation and enhanced natural recovery (“ENR”) (Alternative 3), with 

containment in either a nearshore (Alternative 3b) or an upland (Alternatives 3a) 

CDF; on-Site incineration (Alternative 3d); or off-Site disposal (Alternative 3e); 

or 

(2)	 partial excavation and ENR (Alternative 5), with containment in either a 

nearshore (Alternative 5b) or an upland (Alternatives 5a) CDF; on-Site 

incineration (Alternative 5d); or off-Site disposal (Alternative 5e). 

EPA selects Alternative 3a – targeted excavation and ENR with containment in an upland CDF. 

The disposal option (upland CDF) identified in EPA’s selected remedy suffers from the same 

problems as those discussed above for the Allendale and Lyman Mill Reach Stream Sediments 

action area. However, EPA’s selected alternative is further flawed as discussed below. 

a.	 EPA Arbitrarily Includes the Falco Street and Assapumpset 
Brook Floodplain Areas in the Proposed Lyman Mill Pond 
Floodplain Cleanup Area 

In its evaluation of Lyman Mill Pond Floodplain soils, EPA overstates the area requiring 

remediation. EPA develops cleanup values based on uses of the floodplain. Further, the cleanup 

values are based on whether the receptor being protected is a residential receptor or an ecological 

receptor. EPA states that, subsequent to the 2002 and 2003 Non-Time Critical Removal Actions 
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(“NTCRAs”), the floodplain soil along the shore of Lyman Mill Pond poses an exposure hazard 

to ecological receptors only. EPA designates ecological habitat as being either high value or not, 

and states that areas that do not represent high value ecological habitat were excluded from the 

proposed cleanup area. See FS Addendum, at 3-6. 

EPA designates the “small area along the eastern shore south of Falco Street” as requiring 

remediation due to potential ecological hazards. EPA further states, parenthetically, and 

incorrectly, that “contaminant concentrations [in this area] are above the cleanup goals, including 

dioxin TEQ above EPA’s recommended residential level.” Id. at 3-6. In fact, a review of the 

data demonstrates that the highest dioxin TEQ concentration in samples collected from the area 

delineated on Figure G-4 near Falco Street is 145 ng/kg (sample RES-SS-11-433-02). This 

concentration is lower than EPA’s recommended residential clean-up goal of 1000 ng/kg for 

dioxin. 

As shown in Figure G-4 of the Addendum, the area along the eastern shore of Falco 

Street that is designated for cleanup is a residential area. That area, which is delineated by EPA 

in the Addendum, is part of the manicured residential backyards right down to the water’s edge, 

outbuildings, and attached decks. An approximate representation of the cleanup area proposed 

by EPA in Figure G-4 of the Addendum is provided in the figure below. 
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The shaded area shows the approximate extent of the cleanup area. 

EPA defines areas not representing high value ecological habitat as “areas that are 

developed, in close proximity to residential areas and lacking native vegetation…and where the 

riparian zone is only narrowly defined.”  This definition fits the description of the area near 

Falco Street shown above.  Accordingly, EPA’s proposed cleanup area cannot be considered 

high value ecological habitat because it largely comprises residential backyards.  Rather, this 

area should be grouped with other “small isolated patches of floodplain vegetation occurring 

along the eastern shore” that do not require remediation.  Id. at 3-6.  Finally, this area cannot be 

considered as having a high potential for future erosion given its location relative to the primary 

flow of the River.   

Soil sampling data from the Falco Street area represents residential soil.  Therefore, given 

the current and foreseeable land use in this area, EPA should have compared the data from soil 
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samples collected in this area to residential soil clean up values (e.g., 1,000 ng/kg for dioxin 

TEQ), and not ecological cleanup values. Nevertheless, EPA inappropriately compares chemical 

concentrations of soil samples collected from this area with ecologically-based cleanup goals. 

Id. at Table G-9. If EPA had used the appropriate residential cleanup values, they would have 

concluded that no remediation is necessary in this area. Contrary to EPA’s parenthetical 

statement that the dioxin TEQ concentrations in the samples exceeded residential cleanup goals, 

the data demonstrates that the highest dioxin TEQ concentration in samples collected from the 

area delineated on Figure G-4 near Falco Street is 145 ng/kg, at sample RES-SS-11-433-02. 

This concentration is lower than EPA’s recommended residential cleanup level for dioxin, 1,000 

ng/kg. 

Thus, EPA errs by including the Falco Street area in the cleanup footprint. EPA’s 

decision is unwarranted and arbitrary and capricious because it does not comport with current 

and future land uses and the cleanup goals associated with those uses. Contrary to EPA’s 

statements, this area does not require remediation as a high value ecological habitat or as 

residential area. 

EPA also incorrectly includes in the proposed cleanup area the small peninsula north of 

the confluence of Assapumpset Brook and Lyman Mill Pond, based on its Interim-Final 

Supplemental Baseline Ecological Risk Assessment. See MACTEC Engineering and Consulting, 

Inc., Interim-Final Supplemental Baseline Ecological Risk Assessment (Sep. 30, 2004). EPA 

asserts that exceedences of ecological cleanup goals have occurred, and theorizes that the area is 

depositional and thus has the potential for erosion. Id. at 3-6. However, as detailed in Emhart’s 

October 20, 2011 comments on EPA’s Interim-Final Supplemental Baseline Ecological Risk 

Assessment, EPA improperly pools this area with other highly contaminated floodplain areas 
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(e.g., the Oxbow Area). The consequence of failing to assess this area on its own is that EPA’s 

risk assessment results are very highly skewed by data from other floodplain areas that are 

distant from the Assapumpset Brook floodplain area. EPA should have recognized that this area 

is distinctly different from the other areas based on: (1) its distance from those other floodplain 

areas (i.e., it is not contiguous with any other significant floodplain areas evaluated by EPA); and 

(2) the chemical concentrations present in the samples collected on this peninsula. Moreover, 

EPA fails to account for the fact that the Assapumpset Brook area is influenced by a unique 

feature – the Brook. Thus, EPA’s risk assessment approach is inconsistent with the Army Corps 

of Engineers’ (“ACOE”) functions and values assessment, which evaluated this peninsula 

independently of the Oxbow Area. See United States ACOE, Oxbow Area Wetland Delineation 

Report and Functions and Values Assessment, Centredale Manor Restoration Project Superfund 

Site, North Providence, Rhode Island (Apr. 2008). 

Had EPA, in the risk assessment, evaluated the small peninsula north of the confluence of 

Assapumpset Brook and Lyman Mill Pond separately, it necessarily would have concluded that: 

(1) the potential risks to ecological receptors are lower in this area than the risks to the same 

receptors at upstream background locations (i.e., the incremental risk would be negligible); and 

(2) that the dioxin TEQ concentrations in soil samples collected from this area are within the 

range of dioxin TEQ concentrations detected in upstream background samples. Given these 

facts, the NCP does not dictate that cleanup goals be derived for this area and, thus, remediation 

in this area is unnecessary. 
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b.	 EPA’s Remedy Selection for the Oxbow Area is Arbitrary and 
Capricious 

The NCP requires EPA to develop a fully informed conceptual site model consistent with 

the record evidence. Moreover, it outlines nine criteria that EPA must address in evaluating 

whether remedial alternatives meet the requirements of CERCLA § 121. 

EPA’s remedy evaluation for the Oxbow Area is based on an inadequately-developed 

conceptual site model. For example, EPA prepares its conceptual site model for this area 

without adequate information to make a reasonable determination of the fate and transport of 

chemicals into or out of the Oxbow Area. Therefore, EPA is unlikely to adequately evaluate two 

of the nine factors required by the NCP – (1) reduction of contaminant toxicity, mobility, or 

volume through treatment; and (2) short-term effectiveness. 

Moreover, EPA has no depositional data within the Oxbow Area; therefore, the rate of 

current or future potential deposition is not known. Rather, EPA uses estimates of sediment 

deposition derived from sediment cores collected from within Lyman Mill Pond. Without sound 

basis, EPA assumes that the deposition rates within the Oxbow are 5 to 10 times lower than those 

predicted for Lyman Mill Pond. See Addendum, at M-58, n.a; see also FS, at 2-10. No technical 

basis is provided for the quantification of deposition rates within the Oxbow Area. Rather, 

EPA’s assumed deposition rate, which forms the basis for the evaluation of the two NCP criteria 

identified above, was derived in an arbitrary and capricious manner. 

Moreover, when contrasting the efficacy of the remedies under consideration, as required 

by the NCP, EPA plays “fast and loose” with the factors used to compare each remedy. For 

example, in the comparative evaluation of remedies to meet human health remediation goals, 

EPA states that: “the best estimates of the amount of time to reach the desired target hazard for 

the action-based alternatives is 25 years for Alternative 5 and 30 years for Alternative 3. ” EPA 
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further states that: “[t]he time to achieve the human health and ecological RAOs for the No 

Action alternative is unknown, but could be upwards of 200 years or more depending on the rate 

of natural recovery processes that are not monitored under this alternative (Appendix M).” 

However, the language footnoted in the quoted text clearly shows a bias toward using 

values that result in much more favorable outcomes for EPA’s preferred remedy. For example, 

EPA uses a deposition rate of 0.24 cm/yr and a half life of 12.9 yrs for 2,3,7,8-TCDD to assess 

the short term effectiveness of Alternatives 3 and 5. In contrast, it uses a deposition rate of 0.048 

cm/y and no half life (i.e., no degradation) when assessing the No Action alternative. Id. at 6-25. 

EPA provides no justification for the use of one chemical half-life for one alternative and no 

chemical half life for another. Also, the use of no half life for the No-Action alternative is 

contrary to statements made by EPA in Table M-15 and its corresponding notes, where EPA 

states that the “most likely outcomes for the remedial alternative,” including the No Action 

alternative, have a 2,3,7,8-TCDD half life of 12.9 years. Id. at M-58. Also, though EPA states 

that the differing deposition rates are due to the construction of baffles with Alternatives 3 and 5, 

the increase of the deposition rate from such structures is completely undocumented. 

EPA’s use of unsubstantiated and arbitrarily selected values in its remedy assessment 

results from an incomplete understanding of the conceptual site model for this area. The absence 

of an accurate conceptual site model is readily apparent in EPA’s contrasting response to the 

NRRB recommendation #4 and its discussion of its favored remedy in the FS and the 

Addendum. In the response to the NRRB’s recommendation #4, EPA acknowledges that the 

proposed remedy may not operate in the way that EPA models it in the Addendum, and that 

potential recontamination of Lyman Mill Pond sediments may occur from transport of Oxbow 

surface soil. Specifically, in its response to the NRRB, EPA states: 
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[T]he proposed remedy does not entirely eliminate the potential for recontamination into 
the sediment environment (particularly Lyman Mill Pond) and that some contamination 
left in place under the proposed thin-layer cover within the Oxbow Area could be 
remobilized and potentially transported through the aquatic food chain in the event of a 
catastrophic event. 

See Letter from J.T. Owens, III, Director, Office of Site Remediation and Restoration, EPA 

Region 1, to A. R. Legare, Chair, NRRB (Sep. 28, 2011), at 4. 

However, the FS and Addendum do not acknowledge the potential for recontamination of 

Lyman Mill Pond through sediment transport from the Oxbow Area into the pond. Due to its 

failure to discuss this transport mechanism in the FS and Addendum, EPA fails to consider the 

potential for recontamination in its assessment of either the short-term or long-term effectiveness 

of the Oxbow remedies or the Lyman Mill Reach sediment remedy. 

The NCP compels that EPA prepare a viable and technically sound conceptual site model 

in order that the nine criteria can be evaluated consistently and fully. EPA clearly lacks a sound 

conceptual site model for the Oxbow Area as evidenced by the absence of foundational 

information needed to evaluate the remedies in the manner contemplated under the NCP. 

Additionally, EPA’s FS conceptual site model for the Lyman Mill Reach Sediment Remedy fails 

to consider the recontamination problem referenced in EPA’s response to the NRRB. EPA’s 

evaluations of the NCP criteria for the Oxbow Area and the Lyman Mill Pond Sediments are 

incomplete, faulty, and arbitrary and capricious in the absence of an accurate conceptual site 

model. 

4. Source Area Soil 

EPA considers three alternatives for Source Area Soil: 

(1)	 no action (Alternative 1); 

(2)	 targeted excavation, upgrade and maintain existing surfaces, with off-Site 

disposal (Alternative 3); or 
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(3)	 targeted excavation, convert to RCRA caps and maintain, with off-Site disposal 

(Alternative 4E). 

EPA selects Alternative 4E for inclusion in the PRAP – targeted excavation, convert to 

RCRA caps and maintain, with off-Site disposal. However, in the FS Report, EPA improperly 

“screens out” Alternative 2, which comprises long-term monitoring and maintenance of existing 

surfaces, including existing caps, parking lots, paved surfaces, rip rap and landscaped areas. For 

the reasons set forth more fully below, EPA’s elimination of Alternative 2 is arbitrary and 

capricious, and must be reconsidered. Several removal actions already have been undertaken to 

remediate source area soil at the Site. In 2000, Emhart and others installed a soil cap (Cap No. 

2), and flood control berm along the western extent of the Site. Moreover, in 2003, Emhart and 

others installed a cap (Cap No. 3) over contaminated soils and sediments within the former 

tailrace. Finally, during 2009 and 2010, Emhart performed the TCRA, described in Section 

IV.B.5.b., which involved the excavation and off-Site disposal of source area soils and sediments 

from both the Source Area Soil and Source Area Groundwater action areas, and the installation 

of an impermeable cap. All of these TCRA activities performed by Emhart were overseen by 

EPA, and determined by the Agency to be protective of human health and the environment. 

In light of the foregoing, Emhart’s recommended approach for the Source Area Soil 

action area to ensure the long-term protection of human health and the environment is to monitor 

and maintain the existing surfaces; extend the cap areas, as discussed herein, to address certain 

soils not currently capped; and, as necessary, conduct limited excavation of soils in areas 

exceeding Toxic Substance Control Act (“TSCA”) requirements for PCBs. The soils requiring 

excavation could be consolidated and covered with a RCRA/TSCA compliant cap. 
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a. EPA Improperly Applies RCRA Closure Requirements 

(i) In-Place Environmental Media Are Not Waste Subject to 
RCRA Closure Requirements 

As discussed in Section IV.A.2., EPA concludes incorrectly that all contaminated media 

at the Site contain a RCRA F-listed waste. EPA not only makes an unsupportable assumption 

that the source area soils are a hazardous waste, it also incorrectly concludes that the RCRA cap 

remedial alternative for application in the Source Area Soil action area is the only alternative that 

would comply with all ARARs. 

In fact, RCRA requirements only apply if the response activity “constitutes treatment, 

storage, or disposal” of a hazardous waste. See U.S. EPA, CERCLA Compliance with Other 

Laws Manual, RCRA ARARs: Focus on Closure Requirements (Oct. 1989), at 3. Even 

assuming, arguendo, that the contaminated media at the Site contain a hazardous waste, which 

Emhart disputes, disposal does not occur when wastes are consolidated within the same area of 

contamination or unit, treated in situ, or capped or left in place. See id. At the Site, the source 

area soils have been capped in place. Therefore, RCRA closure requirements are not applicable. 

Because, as discussed in Sections C.1 of Appendix B, environmental media are not 

waste, RCRA does not apply to the Site environmental media unless and until they are removed 

from the land or the area of contamination. EPA implicitly concedes this point; most notably, it 

recently has concluded that the source area soil is not a waste by allowing Centredale Manor 

Limited Partnership LLC to manage soil excavated during a recent waterline replacement project 

as environmental media. EPA has allowed the placement of these soils – soils within the same 

source area and with the same contaminant concentrations – to be excavated and used as backfill 

within the areas of excavation. By this action, EPA acknowledges that the source area soils are 
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environmental media and are not subject to RCRA closure requirements. This interpretation by 

EPA, alone, should allow the source area soil to remain in place. 

Moreover, in its comments, the NRRB notes that EPA views the dioxin-contaminated 

flood plain soils and millpond sediments as listed waste under RCRA. According to the NRRB, 

the classification of these contaminated media as listed waste affects (i.e., likely limits) the range 

of available remedy options and potential RAOs. To help ensure consistency throughout the 

regions and the Superfund program, the NRRB recommends that the Region better explain in its 

decision documents and supporting administrative record the determination that the dioxin-

contaminated flood plain soils and pond sediments are RCRA-listed waste, and the rationale for 

addressing those soils and sediments differently. The Region’s response to this comment falls 

well short in this regard. 

In its September 28, 2011 responses to the NRRB, the Region fails to sufficiently explain 

their determination. Region 1 states that it: 

[B]elieves that dioxin from the manufacturing process contaminated Site soil and 
sediment of the Woonasquatucket River. Waste generated from the 
manufacturing use of trichlorophenol is classified as F020 waste under 40 CFR 
§261.31. Sediment contaminated by a listed hazardous waste is subject to 
regulation as a listed hazardous waste. There are no exceptions that would apply 
to this waste. 

Id. at 3. 

This response is insufficient in several respects. First, there are a number of assumptions 

and leaps of faith to be made to get from the manufacturing use of impure trichlorophenol 

obtained from Diamond Alkali and high dioxin concentrations within a limited footprint of the 

Source Area, to EPA’s conclusion that all Source Area soil, floodplain soil and pond sediment at 

the reaches of Allendale and Lyman Mill are F-listed hazardous waste. Merely stating that these 

media are hazardous waste does not make them hazardous waste. 
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Sometimes listed and characteristic wastes are spilled onto soil. The mixture and 

derived-from rules do not apply to such contaminated soil and materials because these materials 

are not actually wastes. Soil is considered environmental media (e.g., soil, ground water, 

sediment). Environmental media are contaminated with hazardous waste in a number of ways. 

To address such contaminated media, EPA created the contained-in policy to determine when 

contaminated media must be managed as RCRA hazardous wastes. 

Environmental media are not, in and of themselves, waste, but are regulated as hazardous waste 

when they contain (i.e., are contaminated by) a RCRA listed hazardous waste or exhibit a 

hazardous characteristic. In these cases, the media must be managed as if they were hazardous 

waste. 

(ii) There is an Insufficient Basis to Conclude that Principal 
Threat Waste is Present at the Site and Thus that RCRA 
Closure is Required 

Identifying PTW combines concepts of both hazard and risk. In general, PTW are those 

source materials considered to be highly toxic or highly mobile, which generally cannot be 

contained in a reliable manner and/or would present a significant risk to human health or the 

environment should exposure occur. “Principal threats” include “liquids, soils and sediments 

contaminated with high concentrations of toxic compounds, and highly mobile materials.” Id. § 

300.430(a)(iii)(A). Low-level threat wastes are those source materials that generally can be 

reliably contained and that would present only a low risk in the event of a release. See U.S. 

EPA, A Guide to Principal Threat and Low-Level Threat Wastes, OSWER Dir. 9380.3-06FS 

(Nov. 1991), at 2. Low-level threats include source materials that exhibit low toxicity, low 

mobility in the environment, or are near health-based levels. See id. Wastes generally 

considered to be low-level threat wastes include non-mobile contaminated source material of low 

to moderate toxicity, surface soil containing contaminants that are relatively immobile in air or 
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groundwater, low leachability contaminants such as low molecular weight compounds, or low 

toxicity source material. See id. 

The NCP provides that EPA is expected to employ treatment technologies to address the 

principal threats at a site, when practicable, and engineering controls to address waste that poses 

a relatively low long-term threat or if treatment is impracticable. See 40 C.F.R. 

§ 300.430(a)(iii)(A)-(B). The essential point is that these “expectations” reflect the fact that 

source materials can be safely contained, and that treatment for all waste will not be appropriate 

or necessary to ensure protection of human health and the environment. 

EPA identifies a limited area within the Source Area Soil action area under and south of 

the southern-most parking lot for the Centredale Manor Apartments as an area containing 

magnetic anomalies. See FS Report, at 2-2 to 2-3 and Figure 2-1. Although EPA defines this 

area in the RI Report simply as one within which soils contain magnetic anomalies, in the FS 

Report EPA classifies the soils in this area as constituting PTW under the NCP. See RI Report, 

at 1-5; FS Report, at 2-21. 

In the Addendum, EPA changes its definition of PTW at the Site to include all Source 

Area soil, floodplain soil and pond sediment at the reaches of Allendale and Lyman Mill. 

However, EPA provides no basis for characterizing these environmental media as PTW. This 

classification is significant because it leads EPA to further conclude – erroneously – that RCRA 

closure requirements apply. 

The source area soils reported to contain magnetic anomalies do not meet the definition 

of PTW. Geophysical surveys performed at the Site that resulted in the identification of these 

anomalies are simply a preliminary investigation tool to locate possible below ground surface 

anomalies, including buried drums. However, they do not provide the basis or support for EPA’s 
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assertion that PTW is present in the source area soil, absent follow-up investigation that leads to 

the identification of drum-related hazardous substances that qualify as PTW. 

In fact, more often than not, magnetic anomalies are not buried, intact drums containing 

hazardous material; rather, they are other relatively benign metallic debris. For example, 

although during the removal action a few crushed drum lids were found in the soils within the 

Source Area Groundwater action area, there were no findings indicating the presence of buried, 

intact drums of hazardous material that might constitute PTW. Thus, absent additional evidence, 

one would not expect to find drum-related hazardous substances in soils near the southern area of 

Cap Area #1. 

Notwithstanding the foregoing, EPA states that “PTW include source materials at the 

Source Area including buried waste material that may be present particularly near the southern 

area of Cap Area #1 (possible buried metallic materials are shown in Figure 2-1 in the Feasibility 

Study). Buried waste material under Cap Area #1 could be highly toxic and highly mobile and 

could present a significant risk to human health or the environment should exposure occur.” 

Letter from J.T. Owens, III, Director, Office of Site Remediation and Restoration, EPA Region 

1, to A.R. Legare, Chair, NRRB (Sep. 28, 2011), at 6 (emphasis added). However, this assertion 

by EPA is solely speculation. In fact, the Agency fails to provide any justification for defining 

soils with magnetic anomalies as PTW, as there is no evidence in the administrative record 

supporting EPA’s conclusion that soils defined by the boundaries shown in Figures 2-1, 5-28, 

and 5-29 of the FS Report are PTW. 

The remedy in the PRAP uses treatment to address the alleged threats posed by the 

Source Area, to the maximum extent practicable. The proposed remedy includes excavation of 

this allegedly buried waste material under Cap Area #1 and off-Site disposal by incineration, 
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thereby reducing toxicity, mobility and volume through treatment. The estimated cost of this 

component of the selected remedy is $10-$15 million – to address something that EPA admits 

may not be present, highly toxic, or highly mobile, and may not present a significant risk to 

human health or the environment. 

Moreover, EPA is unable to satisfy the statutory CERCLA § 121 requirement that the 

selected remedy permanently and significantly reduce the volume, toxicity, or mobility of the 

hazardous substances, pollutants, or contaminants because the data do not exist to provide a pre-

remedy baseline against which EPA could compare post-remedy conditions. Finding no 

magnetic anomaly after implementing the proposed remedy would not satisfy the CERCLA 

requirement because a magnetic anomaly is not a measure of toxicity, volume, or mobility, no 

less the presence of a hazardous substance, pollutant or contaminant. 

Further, EPA clearly states that the PTW determination “should be based on inherent 

toxicity and consideration of the physical state of the material.” U.S. EPA, A Guide to Principal 

Threat and Low-Level Threat Wastes, OSWER Dir. 9380.3-06FS (Nov. 1991), at 2. Moreover, 

for presumptive remedies under CERCLA, EPA states that “the determination of whether the 

waste is principal threat waste cannot be made since the physical/chemical characteristics of the 

wastes are unknown.” EPA Presumptive Remedy for CERCLA Municipal Landfill Sites, 

available at http://www.epa.gov/superfund/policy/remedy/presump/clms.htm (emphasis added). 

For the area of the magnetic anomalies, EPA’s PTW determination is arbitrary and capricious as 

it is unsupported by the data. In this case, EPA cannot determine that PTW populates this area of 

the Site because the physical/chemical characteristics of the wastes in this area are unknown. 

EPA has not taken the necessary steps to confirm the physical presence of any drums or the 

chemical characteristics of any wastes that may be contained within any such drums at the Site. 
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Furthermore, the administrative record contains no support, and EPA provides no 

explanation, for characterizing as PTW all Source Area soil, floodplain soil and pond sediment at 

the reaches of Allendale and Lyman Mill. In contrast, EPA’s remedy selections for other dioxin 

sites have allowed that contaminated soil and/or sediment remain in place. For instance, for the 

Pownal Tannery Superfund Site in Pownal, Vermont, the selected remedy, Alternative 4, 

involved “the excavation and consolidation of tannery lagoon waste, construction of a low 

permeability cap over the consolidated wastes on-site, long-term monitoring of river sediments 

and ground water, and institutional controls to prevent ground water consumption and excavation 

of waste in the lagoon area.” Pownal Tannery ROD. In this decision, EPA declared that: 

The selected remedy does not include treatment which permanently and significantly 
reduces the toxicity, mobility or volume of the hazardous substances as a principal 
element. However, permanent and significant reductions in toxicity and volume will be 
achieved through capping which will prevent contaminant leaching into the groundwater 
and surface waters and through natural attenuation processes in groundwater. 
Approximately 85% of the lagoon sludge that exceeds the acceptable risk range in the 
saturated overburden will be excavated, consolidated and capped above the water table, 
which will greatly reduce the migration of contaminants into the groundwater and to the 
Hoosic River. 

Id. at 82. As presented in the Pownal Tannery ROD: 

EPA has determined that on-site disposal within the floodplain is the best practicable 
alternative since there are few off-site facilities that will accept dioxin-contaminated 
material, off-site disposal costs would be significantly higher, and there are no upland 
locations on-site for locating the disposal facility. The consolidated material will be 
capped in a manner that will prevent erosion, leaching, or other disturbance of the 
contaminated material in the event of flooding, up to a 100-year flood event. 

Id. at Table B-3. Also, at the Cabot Carbon/Koppers Superfund site, EPA allowed that: 

The most contaminated soil [principal threat waste (PTW)] will be treated within the 
consolidation area. An engineered cap will be constructed over the soil-consolidation 
area and over the vertical barrier wall. 

See ROD, Cabot Carbon/Koppers Superfund Site, Gainesville, Florida (Feb. 2011), at 118 

(“Cabot Carbon/Koppers ROD”). Here, EPA acts in an inconsistent manner. Without any 
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further investigation or other justification, it characterizes the contaminated environmental media 

as PTW. 

In light of the foregoing, EPA selects a remedy in the PRAP that is based on 

unsubstantiated conclusions regarding the presence of PTW. Therefore, it lacks a basis to apply 

RCRA closure requirements or to require that soil within the Source Area Soil action area must 

be excavated for off-Site disposal. Given that EPA has not established that PTW is present at the 

Site, its selection of an excavation remedy for the Source Area Soil action area is arbitrary and 

capricious and contravenes the NCP. 

Emhart respectfully submits that EPA must reconsider its refusal to include Alternative 2 

in the array of remedial alternatives for Source Area Soil, and select that option, which entails 

long-term monitoring and maintenance of the existing caps and paved surfaces. The application 

of Remedial Alternative 2 in the Source Area Soil action area would ensure that the surfaces 

remain intact, thereby preventing direct contact with the underlying contaminated soils. 

b. EPA Errs in Screening Out Remedial Alternative 2 

Under Alternative 2, long-term monitoring and maintenance of the existing surfaces, 

including the existing caps, parking lots, paved surfaces, rip rap and landscaped areas, would be 

performed to prevent erosion and potential exposure of contaminated source area soil. 

Application of this alternative also would ensure that the surfaces remain intact, thereby 

preventing direct contact with the underlying contaminated soils. 

The existing caps are protective of human health and the environment, and RCRA caps 

would be no more protective than the existing caps. See Letter from J. Loureiro, LEA, and J. 

Muys, Sullivan & Worcester LLP, to A. Krasko, EPA Region 1 (Jun. 8, 2007). The long-term 

protectiveness of the caps was demonstrated, although not mentioned in Section 2.3.5 of the FS 

Report, following the highest recorded flood event on the River, which occurred on March 30, 
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2010 and resulted in record high flows (>1750 cfs). Even with these historically high flows, no 

damage resulted to the present soil caps. See Letter from EPA Re: Interim-Final Feasibility 

Study (May 7, 2010), at 2 (“The flooding caused no significant structural damage to the caps or 

armoring.”). 

According to EPA, Alternative 2 would not comply with the ARARs for GB leachability, 

RCRA or TSCA closure, residential direct exposure, or EPA’s recommended residential level for 

dioxin in soil (EPA, 1998). See FS Report, at 5-54. EPA concludes that these requirements must 

be met or waived in order for Alternative 2 to meet CERCLA requirements. See id. However, 

as discussed above, RCRA closure requirements do not apply. As for residential direct exposure 

to contaminated soils, with just a modest extension of the protective surfaces already in place, 

this concern could be fully addressed. (In contrast, as discussed in this section, the relocation of 

residents to avoid direct exposure to contaminated soils and sediments if Alternatives 3 or 4 are 

chosen is highly problematic.) As set forth in Section IV.B.4.b.(i) below, EPA incorrectly 

applies the GB leachability criteria. And, TSCA is not a bar to leaving impacted media in place, 

as discussed below in Section IV.B.4.b.(ii). 

EPA’s failure to acknowledge that the existing surfaces satisfy performance standards 

and its misapplication of the Site ARARs results in EPA “screening out” the most practicable 

alternative for the Source Area Soil action area. See FS Report, at 5-54 to 5-55. 

(i) EPA Incorrectly Asserts that PCBs Are Present In Soil at 
Concentrations Above the GB Leachability Criteria 

EPA asserts in the FS Report that Alternative 2 was screened-out because the existing 

caps would not reduce precipitation infiltration into the groundwater, nor would this alternative 

actively remediate the area where contaminants in the groundwater are above the Rhode Island 
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GB groundwater criteria and where contaminants in the soil are above the GB leachability 

criteria. FS Report, at 5-54. 

In evaluating soil data, EPA compares contaminant concentrations to the Method 1 Soil 

Objectives specified in Table 2 of the State of Rhode Island and Providence Plantations, 

Department of Environmental Management, Office of Waste Management, Rules and 

Regulations for the Investigation and Remediation of Hazardous Material Releases, Short Title: 

Remediation Regulations (DEM-DSR-01-93) (“Remediation Regulations”). From its evaluation, 

EPA concludes that the concentration of PCBs in source area soil (mass) exceeds the GB 

leachability criterion of 10 milligrams per kilogram (mg/kg). However, this conclusion is 

premature; the Remediation Regulations allow for a comparison of the soil data to an alternative 

criterion for PCBs, not only to the Soil Objectives specified in Table 2. The Remediation 

Regulations provide that: 

[W]ith respect to any hazardous substance in soil, the Director may approve a 
leachability criterion provided it is demonstrated to the satisfaction of the Director 
that the application of such leachability criterion at the contaminated-site is 
protective of the following: 

a. The actual and potential uses of the groundwater at the contaminated-site 
by ensuring that, at a minimum, the leachability criterion will not 
contribute to an exceedance of the applicable groundwater objective for 
the hazardous substance; and 

b. Surface water at or in the vicinity of the contaminated-site from potential 
migration of groundwater. 

See Remediation Regulations, at § 8.02(A)(ii)(1). 

When describing Alternative 3 (Targeted Excavation, Upgrade and Maintain Existing 

Surfaces and Disposal and/or Treatment), EPA contemplates that if there is no potential to leach, 

then the soils containing PCBs that apparently exceed the GB leachability criterion can remain in 

place; thus, it is necessary to obtain an accurate assessment of whether migration of the PCBs is 
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likely. See FS Report, at 5-55 n.50. EPA does not complete the evaluation of whether or not 

PCBs have the potential to leach from the soil. While EPA performs a Method 1 analysis in 

accordance with the Rhode Island Department of Environmental Management (“RIDEM”) 

regulations by comparing mass results to the tabulate criteria, this is only the beginning of the 

necessary evaluation. See Remediation Regulations, § 8.02. As noted in these regulations, as 

quoted above, this evaluation does not end with the Method 1 analysis. EPA fails to take this 

into consideration in performing its evaluation; therefore, it prematurely concludes that 

concentrations of PCBs in soil exceed the GB leachability criterion. 

Rather, the soil should have been sampled and subjected to a leachability test, such as the 

Synthetic Precipitation Leaching Procedure (“SPLP”), in order to complete the evaluation of 

whether the PCBs have the potential to leach from the soil. The SPLP test was devised to 

provide a realistic evaluation of leaching potential; thus, it serves as an appropriate test upon 

which to determine the leachability of contaminants as identified in the RIDEM regulations 

discussed above. Nonetheless, EPA does not subject soils sampled in the source area to the 

SPLP test, thus failing to complete the necessary leachability evaluation. Therefore, EPA’s 

conclusion regarding the potential leachability of PCBs from soil is based on an incomplete 

analysis and, accordingly, is arbitrary and capricious. In fact, based on the Site groundwater 

data, it is likely that SPLP testing of source area soil would demonstrate that PCBs do not have 

the potential to leach into groundwater. 

Further support for the conclusion that precipitation infiltration is not contributing to 

leaching of PCBs in soil to groundwater is found in EPA’s statement that: “the existing interim 

caps and parking lots in the source area currently appear to be effective in limiting the leaching 

of contaminants into groundwater, except in the vicinity of Well MW-05S in the Brook Village 
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parking lot where discharge of contaminated groundwater to the Woonasquatucket River 

occurs.” FS Report, at 5-54. Moreover, as discussed in Section IV.B.5.b and c below, the 

TCRA completed in the Source Area Groundwater action area successfully addresses any 

potential impacts from the vicinity of the Brook Village parking lot, as acknowledged by EPA. 

Therefore, EPA’s conclusion that concentrations of PCBs in soil exceed the GB leachability 

criterion is inconsistent with current data, which do not indicate that leaching is occurring. In 

light of the foregoing, it is imperative that EPA conduct the leachability testing under the Rhode 

Island Remediation Regulations prior to selecting the preferred alternative for the Source Area 

Soil action area 

(ii) EPA Improperly Asserts that Alternative 2 Does Not 
Satisfy TSCA Closure Requirements 

In the FS Report, EPA fails to consider that the EPA Region 1 PCB Coordinator has the 

discretionary authority, based upon a risk-based analysis, to allow source area soil impacted with 

PCBs to remain in-place under TSCA. EPA fails to perform such an analysis; therefore, it is 

unknown whether, under TSCA, PCB-impacted soils will require removal. Thus, Alternative 2, 

which would allow the impacted soils to remain in place, should be carried through a detailed 

evaluation. Alternative 3 includes targeted excavation to remove alleged PTW and contaminated 

soil that exceeds the TSCA and GB leachability criteria, as well as upgrading and maintaining 

the existing surfaces to prevent exposure to or migration of contaminated soil in the Source Area 

Soil action area. Excavated material would be shipped off-Site for disposal and/or treatment. 

However, as previously discussed, little or no data exist to support the assumptions regarding 

PTW and contaminated soil that underlie Alternative 3 or for that matter EPA’s selected remedy, 

Alternative 4E, for source area soils at the Site. For instance, just west of the Centredale Manor 

apartment building, the proposed excavation and soil removal remedy is not consistent with the 
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data: there are no data that warrant the removal of soil from this area or the capping of the 

parking lot area. Further, EPA fails to justify why source area soils that have not been addressed 

yet need to be covered with an additional 12 inches of clean soil. 

Undoubtedly, such action would be unnecessary because the TSCA requirements would 

be satisfied if the modified Alternative 2 approach suggested by Emhart is implemented: the 

consolidation of the soil that would be excavated under Alternative 3 (TSCA “hot spots”) into a 

single RCRA/TSCA cap/cell placed over the area defined by EPA as containing magnetic 

anomalies. 

With some simple modifications to address potential exposure to contaminated source 

area soils at several small landscaped areas, Alternative 2 would be equally protective of human 

health and the environment as Alternative 3 and Alternative 4E (Targeted Excavation, Convert to 

RCRA Caps and Maintain, and Disposal and/or Treatment). Thus, EPA’s selection of a remedy 

costing nearly $20 million is arbitrary and capricious given that the same outcome could be 

achieved for approximately $5 million by selecting Alternative 2. 

c.	 EPA Retains Infeasible Alternatives While Improperly Screening 
Out Viable Ones 

EPA retains infeasible alternatives (Alternatives 3 and 4), which involve extensive 

excavation of soils. EPA fails to adequately consider the short-term negative impacts that would 

result from the implementation of Alternatives 3 and 4, and which would not result if Alternative 

2 were to be implemented. Alternatives 3 and 4 would result in unnecessary and unacceptable 

risks to the resident population of the Brook Village and Centredale Manor apartments from the 

potential exposure to fugitive, airborne contaminants generated during the extensive excavation 

of soils. 
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In evaluating these alternatives, EPA fails to address the problems inherent in relocating 

the residents of the Brook Village and Centredale Manor apartments, which would be necessary 

to implement Alternatives 3 and 4. Nor does EPA’s evaluation of Alternatives 3 and 4 consider 

the costs resulting from the relocation of the residents. This task would be formidable, if not 

impossible, given the demographics of the population residing at the Site. Under both 

Alternative 3 and Alternative 4, the existing surfaces (parking lot paving) would be removed up 

to the apartment buildings, exposing the impacted soils and sediments. Due to the risk to human 

health that would occur, access to the buildings over the exposed soils and sediments would be 

prohibited. 

The human health risks associated with the short-term effectiveness of Alternatives 3 and 

4 would make the implementability of either of these remedial alternatives highly questionable. 

In fact, the short-term risks to human health posed by implementation of Alternatives 3 and 4 

would justify a waiver of applicable ARARs, if there were any, since “compliance with such 

requirement at the facility will result in greater risk to human health and the environment than 

alternative options.” See 42 U.S.C. § 9621(d)(4)(B); see also CERCLA Compliance With Other 

Laws Manual, at 1-72 (“Meeting an ARAR could also pose greater risks to workers or residents . 

. . . If protective measures were not practicable, then use of this waiver might be appropriate.”). 

Despite what EPA states in the Addendum, no consideration is given to the impact of 

EPA’s preferred alternatives on the residents or the costs of relocating residents. The treatment-

based remedies of Alternatives 3 and 4 would result in greater overall risk to human health due 

to risks posed to the surrounding community during implementation, risks that could not 

otherwise be mitigated. 
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As EPA points out in the Addendum, there is concern that large scale excavation could 

not be conducted in a way that would allow residents to remain in their homes given the close 

proximity of the contamination to two apartment buildings, which were constructed on a portion 

of the Source Area. Excavation work would be performed up to the perimeter of the buildings, 

which would block access and have a high potential to generate dust and volatile emissions at 

concentrations that could increase health risks to the residents. Thus, the approximately 335 

residents of the two apartment buildings – many of whom are elderly and handicapped – would 

require relocation during construction. Because of the age and health of the building residents, 

relocation could have significant unacceptable short- and long-term human health impacts 

coupled with significant implementability issues. See 55 Fed. Reg. 8666, 8703 (Mar. 8, 1990) 

(implementation of a treatment-based remedy would result in greater overall risk to human 

health and the environment due to risks posed to workers or the surrounding community during 

implementation). 

Notwithstanding the foregoing, the Region explains that the proposed remedy for the 

Source Area includes a RCRA cap . . . as well as clean corridors for utilities, to prevent exposure 

to contaminated soil both to residents and utility workers. However, the Region fails to 

recognize the unavoidable fact that the proposed remedy is no less disruptive and risky to on-site 

residents than the NRRB’s suggestion that all of the site be excavated. See Letter from J.T. 

Owens, III, Director, Office of Site Remediation and Restoration, EPA Region 1, to A.R. Legare, 

Chair, NRRB (Sep. 28, 2011). Clearly, the selected remedy cannot be conducted, as proposed, 

while the public is residing on the property. Implementation of the remedial alternative, 

therefore, is unnecessary because monitoring and maintaining the existing caps is equally 
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protective of human health and the environment and can be undertaken with minimal disturbance 

to the residents. 

Moreover, the FS includes no diagram, such as by means of a cross section, of a RCRA 

cap relative to the existing buildings, sidewalks and other paved areas. Installation of a RCRA 

cap likely would result in the final ground surface being raised one to two feet above some of 

these features, which would be particularly unwieldy. 

With regard to the primary contaminants of concern (“COCs”) at the Site, dioxins and 

PCBs, it is noteworthy that these contaminants are not mobile and therefore are not expected to 

leach to groundwater. A review of the published literature on the fate and transport of these 

COCs in the environment confirms the view that these contaminants do not leach. Moreover, a 

review of the Site groundwater data demonstrates that these COCs are not present in 

groundwater. Nonetheless, EPA relies on its unsupported theory, the potential leaching of these 

COCs to groundwater, as the basis for its proposed remedial alternatives for source area soil. 

EPA steadfastly refuses to move from this position despite its failure to fully evaluate site data or 

subject soil samples to a leachability test such as the SPLP. 

Furthermore, unlike Alternative 2, EPA’s selected alternative is at odds with EPA’s green 

remediation guidance, insofar as it requires transportation by truck of large volumes of waste 

material. See U.S. EPA, Green Remediation Guidelines and Superfund Green Remediation 

Strategy (Sep. 2010); U.S. EPA, Green Remediation Incorporating Sustainable Environmental 

Practices into Remediation of Contaminated Sites (Apr. 2008). 

As recommended by Emhart, Alternative 2 must be fully evaluated with the suggested 

modifications. As modified, the entire cost of implementing Alternative 2 would be 
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approximately $5 million dollars, thus eliminating the additional estimated $15 million cost of 

shipping and disposing of impacted soils off-Site under EPA’s proposed remedy. 

5. Source Area Groundwater 

EPA considers three alternatives for the Source Area Groundwater action area: 

• excavation and dewatering (Alternative 2); 

• in-situ treatment using chemical oxidation (Alternative 5); or 

• no action (Alternative 1). 

In the FS Report, EPA evaluates no fewer than five remedial alternatives each of which is 

solely aimed at remediating the shallow groundwater area that EPA already agrees is adequately 

addressed by Emhart’s performance of the removal action completed in 2010. The remedial 

alternatives initially were evaluated based on Rhode Island’s classification of the Site 

groundwater under state law as not a potential source of drinking water. However, in response to 

the comments of the NRRB, in the FS Report, EPA instead classifies the groundwater within the 

Source Area Groundwater action area under federal law. Moreover, rather than similarly 

classifying the groundwater under federal law as not a potential source of drinking water, EPA 

instead reclassifies it as a potential source of drinking water. As a result, federal drinking water 

standards become the ARARs at the source area. Thus, in the Addendum, EPA revises the 

RAOs for groundwater to prevent exposure to contamination in groundwater in excess of federal 

Maximum Contaminant Levels (“MCLs”) and/or non-zero MCL goals (“MCLGs”) for drinking 

water. 

Further, based on the extent of groundwater contamination above these new cleanup 

goals, EPA expands the area proposed for remediation from 0.13 acres (the area covered by the 

removal action) to 8.0 acres (the groundwater beneath the entire Peninsula), establishing a “point 

of compliance” boundary at the downgradient edge of the Peninsula. Notwithstanding these 
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fundamental changes, EPA neglects to revise its evaluation of remedial alternatives in the 

Addendum to address the change in groundwater classification, the expansion of the area 

proposed for remediation (groundwater beneath the entire Peninsula), or the newly established 

RAOs. 

In light of the foregoing, as discussed more fully below, EPA’s evaluation of the remedial 

alternatives and proposed remedy for this action area are flawed. EPA’s failure to re-evaluate 

the remedial alternatives, or reconsider the selected remedy for groundwater is arbitrary and 

capricious, or otherwise not in compliance with law. 

a. Description of the Removal Action 

In August 2009, Emhart voluntarily entered into an Administrative Settlement Agreement 

and Order on Consent (“AOC”) with EPA (CERCLA Docket No. 01-2009-0086) to perform the 

removal action, wherein Emhart agreed to excavate and dispose off-Site delineated dioxin-

contaminated soils within the Source Area Groundwater and Source Area Soil action areas, and 

to install an impermeable cap, at a cost of approximately $3 million. EPA issued a Notice of 

Completion for this action on July 27, 2010. 

The removal action was approved by EPA in an Action Memorandum dated July 16, 

2009, which described the remedial nature of the action as follows: 

Impacts to the Woonasquatucket River and groundwater can be effectively 
reduced by excavation and disposal of contaminated soils in the area near the 
eastern bank of the river at the southern end of the Brook Village parking lot. The 
subsequent installation of an impermeable cap will prevent percolation of 
precipitation through underlying soils and further mitigate the migration of any 
residual contamination. The cap also provides a physical barrier that minimizes 
the possibility of direct exposure to residual levels of dioxin in soils. 

The language of the AOC reflected EPA’s expectation that no further action would be 

necessary in this area following completion of the removal action: “EPA believes that, subject to 

post-implementation monitoring, the removal action will mitigate a potential risk to public 
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health, welfare or the environment posed by this area of the Site.” AOC, at 9, see also EPA’s 

September 7, 2010 Press Release entitled “Short-Term Clean-up Completed at Centredale Manor 

Restoration Project in N. Providence.” As acknowledged by EPA, this removal action 

remediated successfully the shallow groundwater to meet all RAOs. 

b. Dioxin Was Not Migrating in Groundwater 

Notwithstanding the foregoing, the FS Report and Addendum appear to reflect a wholly 

unsubstantiated theory by EPA that groundwater flow toward and into the River has served as a 

contaminant transport mechanism, both pre- and post-removal action. This theory, referred to by 

EPA as “facilitated transport,” is not supported by the Site data. As explained in submissions 

dated June 8, August 15, and October 15, 2007, and incorporated in the administrative record, 

Emhart has shown that sampling results from the area surrounding the former HCP building do 

not support the assumption of facilitated transport of dioxin in groundwater. See LEA, Shallow 

Groundwater Data Report (Sep. 12, 2008), at 8-1 to 8-3. EPA nonetheless asserts in the FS 

Report that “[t]he elevated concentrations of 2,3,7,8-TCDD in adjacent river sediment may 

reflect legacy contamination from historic site activities, continuing contributions from 

contaminated groundwater, or a combination of the two.” FS Report, at 2-19 (emphasis added). 

This is sharply at odds with post-removal action groundwater monitoring data. See LEA, 

Addendum No. 1-Completion of Work Report, Time Critical Removal Action (Apr. 2010), at A.5­

5. 

c.	 Even If Dioxins Were Previously Migrating in Groundwater, the 
Removal Action is Fully Protective 

Assuming, arguendo, that dioxin previously was migrating in source area groundwater, 

the removal action more than adequately mitigated the risks associated with this potential 

migration pathway such that further action is unnecessary. This is confirmed by the results of 
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groundwater samples collected on February 2, 2010, from the two monitoring wells installed as 

part of the removal action to verify the efficacy of the action. See id. Groundwater sampling 

results for 2,3,7,8-TCDD from these two monitoring wells were 1.7 pg/L and 6.7 pg/L; both of 

which are lower than EPA’s proposed groundwater cleanup goal of 30 pg/L developed in the 

Addendum. See Addendum, Table 3-7. Thus, the removal action effectively mitigated any risk 

that may have been posed by groundwater transport of dioxin to surface water, if it had been 

occurring. 

d.	 EPA Inappropriately Identifies Federal Drinking Water 
Standards as ARARs 

In response to the comments provided by NRRB, in the FS Report, EPA applies the 

federal drinking water standards as the ARAR at the source area and changes the groundwater 

classification from Class III (Not a Potential Source of Drinking Water and/or of Limited 

Beneficial Use) to Class IIB (Potential Source of Drinking Water) for the groundwater within the 

Source Area Groundwater action area. As a result, the federal drinking water standards are 

ARARs at the source area. See Letter from J.T. Owens, III, Director, Office of Site Remediation 

and Restoration, EPA Region 1, to A.R. Legare, Chair, NRRB (Sep. 28, 2011), at 6. It is 

noteworthy that in its response to the NRRB, EPA describes a Site that is clearly not suitable for 

drinking water purposes, now or in the future. As provided by EPA: 

(1) RIDEM has identified 18 state regulated waste sites along the River in the vicinity 

of the Site; 

(2) EPA data from wells in the Town of Johnston, and RIDEM data from the other 

waste sites “show non-site related groundwater contamination beyond the Source Area;” 

(3) “Since 1992, the groundwater entirely surrounding the Centredale Manor Site has 

been classified as a non-drinking water (GB) aquifer by the State of Rhode Island due to 
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the numerous non-Superfund sources located on both sides of the Woonasquatucket 

River (both downstream and upstream from the Source Area);” and 

(4) Based upon a review of extensive historic groundwater data provided by RIDEM, 

locations away from the Source Area are influenced by releases (including TCE and 

PCE) not attributable to the Site. As a result, anthropogenic conditions beyond the 

Source Area represent background concentrations for the aquifer beyond the Source 

Area. 

Id. at 2. 

Clearly, groundwater under and in the vicinity of the Site is not, nor will it ever be, a 

useable source of potable water. Nonetheless, EPA applies the federal drinking water standards 

as ARARs, which is inconsistent with the Agency’s decision making at other Superfund sites. 

For instance, in the Record of Decision for the Pine Street Canal Superfund site in Burlington, 

Vermont, EPA determined that: 

[F]ederal drinking water standards promulgated under the Safe Drinking Water Act are 
not relevant and appropriate, because it is highly unlikely that groundwater at the site will 
be used as a drinking water source. Primary Groundwater Standards, contained in the 
State of Vermont Groundwater Protection Act and Groundwater Quality Standards (10 
V.S.A. Chapter 47 and 48) are applicable. The Vermont Agency of Natural Resources 
has classified groundwater under the Site as Class IV, suitable for some agricultural, 
industrial and commercial use but not as a source of potable water. The management 
objective for Class IV groundwater is to achieve the Vermont Groundwater Standards to 
the extent feasible. 

See ROD for Pine Street Canal, Burlington Superfund Site, Vermont (Sep. 1998), at 50 (“Pine 
Street Canal ROD”). 

Similarly, for the Pownal Tannery Superfund Site, EPA identified the Vermont 

Groundwater Rule and Protection Strategy (10 VSA Ch. Sec. 1390-1394) as the applicable 

ARAR. “The selected alternative includes long-term ground water monitoring, which will 

satisfy the requirements of this standard.” Pownal Tannery ROD. It is noteworthy that absent 
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from the federal regulatory requirements identified in Table B-3: ARAR and TBC Summary for 

Alternative 4, Consolidation and Capping are the Federal Safe Drinking Water Act standards. 

Id. Moreover, at the time the Records of Decision were issued for both the Pownal Tannery site 

and the Pine Street Canal site, the State of Vermont did not have an EPA-approved 

Comprehensive State Groundwater Protection Program. 

Similarly, for the Record of Decision for the Atlas Tack Corp. Superfund site in 

Fairhaven, Massachusetts, EPA determined that: 

The Site’s aquifer has been classified by the State (314 CMR 6.03). The groundwater is 
classified as either Class I (fresh potable water supply) or II (saline, water near tidally 
influenced areas) depending on the location under the Site. The future use of 
groundwater was evaluated based upon EPA Region 1’s “Groundwater Use and Value 
Determination Guidance” (EPA, 1996). This guidance “is intended to result in more 
informed and focused decision-making and more commonsense and cost-effective 
groundwater cleanups.” This guidance stresses the need for site-specific groundwater 
“Use and Value Determination” (performed by the State, with public input, and reviewed 
by EPA) before applying potential chemical-specific ARARs such as MCLs. The 
Groundwater Use and Value Determination for Atlas Tack Corporation Superfund Site 
was released by DEP on March 11, 1998 (Weston, 1998b). 

Additionally, DEP’s determination concluded that, due to the low use and value of the 
aquifer, use of the aquifer for potable purposes was not likely. As such, the Safe 
Drinking Water Act’s maximum contaminant levels (MCLs) and maximum contaminant 
level goals (MCLGs) are not applicable or relevant and appropriate and were not used to 
establish groundwater cleanup levels. At the same time, because the groundwater is not 
suitable for potable purposes even at locations not influenced by salt water because of 
contamination (see Table 3 for a summary of contamination found at certain well 
locations), institutional controls (e.g., deed restrictions, including easements) will need to 
be established to prevent any future use of the groundwater at the Site for drinking water. 

See ROD for Atlas Tack Corp. Superfund Site, Fairhaven, Massachusetts (Mar. 2000), at 36 

(“Atlas Tack ROD”). 

As with the three Superfund sites discussed above, the groundwater beneath and 

surrounding the Site is impaired and not suitable for potable purposes. Accordingly, RIDEM 

classifies groundwater beneath the Site as a non-drinking water GB aquifer. Moreover, RIDEM 
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classifies all groundwater downgradient of the Site as a GB aquifer. Thus, there is no potential 

point of human exposure beyond the boundary of the Site. Nonetheless, EPA inappropriately, 

and inconsistently given its decisions at other similarly-situated Superfund sites, applies the 

federal drinking water standards as ARARs at the Site. 

e. Effect of EPA’s Decision to Re-Classify Groundwater 

Based on a review of Site groundwater monitoring data, it is known that groundwater 

contamination at the Source Area is spatially widespread relative to federal drinking water 

standards. Elevated concentrations of perchloroethylene (“PCE”) above federal MCLs were 

detected in deeper well intervals (deep overburden and bedrock) in two areas: (i) along the 

western portion of the Source Area in MW14M, MW07D, and MW12D, which are located south 

of the area excavated during the 2009–2010 removal action; and (ii) in the eastern portion of Cap 

Area #1 near MW02M, MW02D, MW13S, MW13D, MW13B, MW04D, and MW04B. 

The removal action completed in 2010 was designed and implemented to address only 

the shallow groundwater in the area beneath the approximately 0.13 acres on the west side of the 

Brook Village parking lot. It is not intended to, nor will it, address all groundwater beneath the 

entire 8.0 acre Peninsula, which contains contaminant concentrations at the point of compliance 

in excess of the federal drinking water standards. 

Moreover, by failing to revive its evaluation of remedial alternatives for groundwater to 

address the revised RAOs, the administrative record is unclear how EPA plans to evaluate post­

remediation groundwater monitoring data in assessing whether further action is required at the 

Site. 

As provided in the Addendum, EPA only identifies that groundwater monitoring be 

conducted to assess groundwater quality relative to the new RAOs (MCLs and non-zero 

MCLGs) at the point of compliance. Because the removal action only addressed the shallow 
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groundwater condition beneath the Brook Village parking lot, the groundwater monitoring 

requirement at the point of compliance is a superfluous requirement, one for which there is no 

technical basis. It only serves as an administrative requirement to satisfy the improper change to 

the groundwater classification for the Site that was made in response to the NRRB comments. 

Therefore, EPA must eliminate this monitoring requirement (other than for the area of the 

removal action completed in 2010), or identify the RIDEM groundwater protection standards as 

ARARs, just as EPA previously had done during the FS. Alternatively, EPA must grant an 

ARAR waiver for the federal drinking water standards and establish alternate concentration 

limits for the Site, unless the Agency works with RIDEM to approve a Comprehensive 

Groundwater Protection Program that would enable EPA’s use of RIDEM groundwater 

protection standards as ARARs. 

Based on the foregoing discussion, EPA’s analysis of the remedial alternatives and 

remedy selection in the PRAP for this action area is flawed. EPA changes the groundwater 

classification in a manner inconsistent with its decisions at other Superfund sites where the 

groundwater also was determined under state law not to be a potential source of drinking water. 

Moreover, EPA fails to evaluate the effect of that decision on the remedial alternatives in the FS, 

contrary to the NCP requirements. Further, in the PRAP, EPA selects a remedy for the Source 

Area Groundwater action area without explaining either how the proposed remedy is expected to 

meet the newly assigned RAOs in the Addendum, or how EPA plans to evaluate the post­

remediation groundwater monitoring data contemplated to be collected under the PRAP. Based 

on all of these factors, EPA acts in an arbitrary and capricious manner or otherwise not in 

compliance with law. 
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V.	 Conclusion 

In summary, in the FS Report, the Addendum and the PRAP, EPA disregards key legal 

requirements in CERCLA, and contrary to the NCP, ignores crucial technical facts and 

evaluation processes. These actions have rendered the resulting remedial alternatives analysis 

and selected remedies in the PRAP unreliable and, consequently, unsupportable under the 

standard of review in CERCLA § 113(j)(2) for numerous reasons, including the following: 

•	 In the FS Report, the Addendum and the PRAP, EPA disregards key legal 

requirements in CERCLA and ignores crucial technical facts and required 

evaluation steps contrary to its own regulations; 

•	 Contrary to its own regulations, rules, policy and guidance documents, EPA 

concludes that all impacted environmental media at the Site contain a RCRA F-

listed waste, and that all Source Area soil, floodplain soil and pond sediment at 

the reaches of Allendale and Lyman Mill are PTW; 

•	 EPA makes improper assumptions regarding community opposition to the most 

cost-effective remedial alternatives for the Ponds and the River sediment, while 

ignoring the high probability of community opposition to the alternative that EPA 

champions; 

•	 EPA misconstrues RCRA and TSCA and misapplies the ARARs, leading to 

improper and unsupported conclusions regarding the scope of necessary 

excavation and capping of environmental media; 

•	 EPA improperly applies EO 11988 when evaluating the implementability of the 

nearshore CDF, and ignores the hydrodynamic modeling demonstrating that the 

nearshore CDF would result in no appreciable flood inundation effects; and 
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• EPA fails to adequately assess the many uncertainties regarding the 

implementability of an upland CDF and the cost and timelines with which it could 

be sited. 

• EPA incorrectly identifies groundwater ARARs for the Site or otherwise neglects 

to reconsider the remedial alternatives for groundwater to address entirely the area 

proposed for remediation, revised from 0.13 to 8.0 acres, and fails to explain how 

it plans to use the post-remediation groundwater monitoring data to assess the 

need for future action at the Site; 

• EPA fails to accurately assess the remedial alternatives for both the Oxbow Area 

portion of the Lyman Mill Stream Sediment and Floodplain Soil, and the Lyman 

Mill Reach Sediment due to the absence of necessary data to compare the 

alternatives’ effectiveness; and 

• EPA fails to consider key components of its conceptual site model for the Oxbow 

Area as it relates to potential post-remediation releases of COPCs from the 

Oxbow Area into Lyman Mill Pond. 

In light of the foregoing listed multiple failures of EPA to comply with the requirements 

of CERCLA and its implementing regulations, policy and guidance documents, EPA selects 

proposed remedies for the designated action areas at the Site that are infeasible to implement, 

unnecessary, and unreasonably costly, including remedies that would require excavation and off-

Site disposal of large quantities of soil and sediment, and the installation of RCRA-compliant 

caps. Emhart’s comments on the FS Report, Addendum and PRAP demonstrate that there are far 

more cost-effective, equally protective, and readily achievable remedial alternatives that would 

fulfill the mandates of CERCLA§ 121 and the NCP. By ignoring important evidence, and 
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rigidly adhering to its sorely out-of-date and inapplicable conceptual site model, EPA premises 

its evaluation ofremcdial alternatives in the FS Report, Addendum, and PRAJ) on faulty and 

erroneous assumptions about the sources, types, and attributes of Site contaminants. Moreover, 

in failing to consider important facts and scientific data placed in the administrative record since 

the RI was conducted, EPA fails to give the requisite consideration to or select effective, 

implementable, cost-effective and equally protective alternatives. 

The foregoing-described actions and decisions of EPA are arbitrary and capricious, as 

they arc contrary to CERCLA, the NCP, and EPA 's own policies and guidance. Accordingly, 

EPA must rectify its fundamentally flawed feasibi lity study process and PRAP by considering 

these comments and the accompanying appendices by: (I) updating its conceptual site model 

accordingly; (2) properly applying Site ARARs, including abandoning its incorrect F020 waste 

code, PTW designations for in-place contaminated environmental media, and classification of 

Site groundwater; and (3) re-evaluating and modifying the remedial alternatives under 

consideration for the Site and selected in the PRAP. 

Respectfully submitted, 

EMHART INDUSTRIES, INC. 

By its attorneys, 

SULLIVAN & WORCESTER, LLP 
1666 K Street, NW, Suite 700 
Washington, D.C. 20006 
Tel.: 202-775-1200 
Fax: 202-293-2275 
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APPENDIX A: SUMMARY OF EVIDENTIARY BASIS FOR EMHART’S COMMENTS
 
THAT EPA’S CONCEPTUAL SITE MODEL AND RCRA WASTE CODE
 

DETERMINATION ARE SERIOUSLY FLAWED
 

A. Introduction 

Despite the passage of 12 years since the United States Environmental Protection Agency 

(“EPA”) issued general notice of liability letters to Emhart Industries, Inc. (“Emhart”) and New 

England Container Company, Inc. (“NECC”), and the receipt into the administrative record of 

hundreds of thousands of pages of testimony, statements, reports, investigations and scientific 

work, in its conceptual site model for the Centerdale Manor Superfund Site (“Site”)1 EPA still 

clings to the unfounded speculation that 2,3,7,8-tetrachlorodibenzo-p-dioxin (“2,3,7,8-TCDD”) 

was discharged to the Site from a hexachlorophene (“HCP”) manufacturing plant that Emhart’s 

predecessor, Metro-Atlantic Chemical Corporation (“Metro-Atlantic”), operated for less than a 

year in 1964 and 1965. EPA ignores the compelling facts and scientific evidence that NECC, 

which operated a steel drum reclamation business on the Site, was the source of the 2,3,7,8­

TCDD contamination at the Site. 

Because of EPA’s faulty conceptual site model, the Agency erroneously applies the 

Resource Conservation and Recovery Act (“RCRA”) F020 waste code to all the contaminated 

media at the Site, despite the fact that, as demonstrated below, EPA cannot trace the release of 

hazardous waste to Metro-Atlantic’s HCP operation. Moreover, the dioxins identified in Site 

samples are not characteristically hazardous wastes. Thus, RCRA, and the F020 waste code, are 

not applicable. 

1 The Site consists of two parcels located at 2072 and 2074 Smith Street (the “Peninsula”) in North Providence, 
Rhode Island, adjacent to the Woonasquatucket River (“River”), and downstream areas that allegedly have been 
impacted by activities on the two parcels; including sediments in two downstream ponds – Allendale Pond and 
Lyman Mill Pond, and their associated floodplain soils. 
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The facts in the administrative record demonstrate that: 

1.	 The Metro-Atlantic HCP plant was connected to the municipal sewer system and any 

liquid waste was discharged to the municipal sewer system; 

2.	 There were no spills or other discharges of liquid waste to the environment from or in 

connection with the HCP plant; 

3.	 All solid waste from the HCP plant was placed in a dumpster and disposed of off-

Site; and 

4.	 The main Metro-Atlantic manufacturing plant, and Metro-Atlantic’s reserve salt and 

Trifluralin operations, did not use or generate dioxin-containing substances. 

The scientific and other expert reports and depositions in the administrative record 

confirm that: 

1.	 Even if liquids used or generated in Metro-Atlantic’s HCP manufacturing process 

were released to the environment, they would have contained no detectable levels of 

2,3,7,8-TCDD; 

2.	 If Metro-Atlantic had disposed of the solid, activated carbon waste involved in the 

HCP operation, that activated carbon would have adversely affected EPA’s internal 

standard recovery testing results; there is no evidence that it did so, which means 

there is no scientific evidence that Metro-Atlantic disposed of solid waste on the Site; 

3.	 To the extent the “starter” material, sodium 2,4,5-trichlorophenolate (“Na-2,4,5­

TCP”), Metro-Atlantic purchased for use in its HCP operation contained any 2,3,7,8­

TCDD, the chemical profile of that manufactured “starter” material does not match 

the profile of samples from the Site that contain 2,3,7,8-TCDD from a manufactured 

source; 
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4.	 Metro-Atlantic’s HCP manufacturing process could not have generated any 2,3,7,8­

TCDD; and 

5.	 The 2,3,7,8-TCDD detected on the Site originated with discharges from NECC’s 

drum reclamation operation. 

Despite five years of litigation between Emhart and NECC, including fact and expert 

discovery, NECC has not: 

1.	 Provided any rebuttal to the documentary record and the eyewitness testimony 

demonstrating that there were no discharges of 2,3,7,8-TCDD-containing substances 

from the Metro-Atlantic HCP operation; 

2.	 Rebutted in any scientifically valid way the expert analysis and scientific evidence – 

including the absence of any dioxin-containing activated carbon at the Site – 

establishing that Metro-Atlantic’s HCP operation did not discharge any 2,3,7,8­

TCDD-containing substances onto the Site; 

3.	 Supported with any scientifically valid analysis or any fact evidence its speculation 

that the 2,3,7,8-TCDD detected on the Site was the result of discharges in connection 

with the Metro-Atlantic HCP operation, such as spillage from the hose used to deliver 

the “starter” materials from a tanker truck directly to the reaction vessels at the 

Metro-Atlantic HCP plant; 

4.	 Supported in any scientifically valid way its assertion that the polychlorinated 

dibenzofuran (“PCDD/F”) chemical profile of the “starter” material purchased by 

Metro-Atlantic is consistent with contamination found at the Site; or 

5.	 Rebutted in any scientifically valid way the scientific and expert evidence that the 

source of the 2,3,7,8-TCDD detected on the Site was from the NECC operation. 
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In 1999, EPA “speculated” with no basis in fact or science that the Metro-Atlantic HCP 

plant was the source of the 2,3,7,8-TCDD detected on the Site. In the 12 years since then, EPA 

has not confirmed its speculation with either facts or scientific analysis. Nor can it present such 

confirmation, as the speculation is contrary to the fact record, and the scientific and expert matter 

in the administrative record. Yet, EPA persists in its scientifically flawed conceptual site model, 

which is based solely on its original speculation, and proposes the expenditure of tens, if not 

hundreds, of millions of dollars for the Site remedies it advocates. 

EPA’s arbitrary and capricious conduct in disregarding important facts and scientific data 

in the administrative record has resulted in EPA overlooking compelling evidence demonstrating 

that its conceptual site model is seriously flawed. In turn, these deficiencies have undermined 

the validity of EPA’s analysis of remedial alternatives in the Feasibility Study Report and the 

Feasibility Study Report Addendum, as well as EPA’s selection of preferred alternatives in the 

Proposed Remedial Action Plan (“PRAP”). Consequently, Emhart respectfully submits that it is 

incumbent upon EPA to re-evaluate its proposed remedies based on an accurate, comprehensive 

analysis of all the scientific data currently available. Following is the evidentiary basis for 

Emhart’s position that EPA’s conceptual site model and RCRA waste code determination are 

seriously flawed. 

B.	 Metro-Atlantic’s HCP Manufacturing Operations Could Not Have Caused 
2,3,7,8-TCDD Contamination at the Site 

1. Description of Metro-Atlantic’s HCP Manufacturing Process 

For a period of less than one year during the 1964-1965 time period, Metro-Atlantic 

manufactured HCP, which EPA has erroneously speculated is the source of the 2,3,7,8-TCDD 

contamination at the Site. As discussed below, that process did not generate any 2,3,7,8-TCDD 
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and did not result in the release of any 2,3,7,8-TCDD to the Site.2 Thus, EPA cannot support its 

application of the RCRA F020 waste code to the contaminated environmental media at the Site. 

Metro-Atlantic manufactured HCP using a novel process developed and patented by 

Thomas Cleary (“Cleary process”). Mr. Cleary developed this process to avoid infringing upon 

an existing patent held by Givaudan Corporation (“Givaudan process”). See Dep. of T. Cleary, 

Emhart Indus., Inc. v. Home Ins. Co., C.A. No. 02-053-S (D.R.I.) (Feb. 10, 2003), at 21; see also 

Cleary Statement (Apr. 8, 2008), at 1. The Cleary process was a so-called “batch” process, in 

which a producer moves materials from one vessel to another, and completes a full production 

cycle before beginning another “batch.” See Cleary Statement (Apr. 8, 2008), at 1; see also 

Expert Report of Dr. Francesco Stellacci (Jan. 12, 2009), at 3. 

The Cleary process involved the purification of Na-2,4,5-TCP, which was used as a 

starter material by Metro-Atlantic in the production of HCP. By adding and removing other 

liquids (which were collected and recycled for reuse in subsequent batches), and by variously 

heating, agitating, and cooling the resulting mixtures in different reaction vessels during the 

production process, Metro-Atlantic facilitated a series of chemical reactions whereby the Na-

2,4,5-TCP was removed from the “starter” solution, purified (i.e., converted into pure Na-2,4,5­

TCP), and ultimately converted into HCP. The HCP, in turn, was extracted into two distinct 

“crops” of solid products, a first crop of higher purity HCP and a second crop of slightly lower 

purity HCP. The entire process took about 24 hours and resulted in the formation of 

approximately 300 pounds of dry HCP per batch of starter material. See Cleary Statement (Apr. 

8, 2008), at 1. 

2 None of Metro-Atlantic’s other manufacturing operations did or could have produced dioxin, and there is no 
allegation that those operations were responsible for dioxin contamination at the Site. 

{W0234173; 4} 

A-5
 



 

  

 

          

              

             

            

                   

            

               

                 

                 

     

             

             

             

                 

               

               

                 

         

             

                 

               

                 

                 

Diamond Alkali Company (“Diamond Alkali”) supplied Metro-Atlantic with a crude 

(i.e., unpurified) alkaline starter solution of 30% Na-2,4,5-TCP in water, with a small percentage 

(less than 2%) of residual methanol remaining from the production of Na-2,4,5-TCP from 

1,2,4,5-tetrachlorobenzene (“TCB”). See Expert Report of Dr. Francesco Stellacci (Jan. 12, 

2009), at 2; see also Supplemental Expert Report of Dr. James R. Kittrell (Nov. 7, 2011), at 39. 

The solution also contained a small percentage of 2,4,5-trichlorophenol (“2,4,5-TCP”) as a 

function of the solubility of 2,4,5-TCP in the aqueous solutions. This crude “starter” solution 

was transferred from a tanker truck directly into the first reaction vessel at the HCP building. 

See Expert Report of Dr. Francesco Stellacci (Jan. 12, 2009), at 2, 23; Cleary Statement (Apr. 8, 

2008), at 2. 

After placement in the first reaction vessel, the crude starter solution from Diamond 

Alkali was treated with additional 30% aqueous sodium hydroxide (“NaOH”) to convert any 

residual 2,4,5-TCP in the solution to Na-2,4,5-TCP. During this step, the Na-2,4,5-TCP 

precipitated out of the solution. The precipitate was separated from the solution by filtering it in 

a centrifuge. The precipitate, known as “filter cake,” was recovered and washed with an 

additional 30% aqueous solution of NaOH. The 30% aqueous NaOH solution was collected and 

reused in subsequent batches. See Expert Report of Dr. Francesco Stellacci (Jan. 12, 2009), at 3; 

Cleary Statement (Apr. 8, 2008), at 2. 

This procedure follows common and safe synthetic chemical practices and is among the 

most effective to achieve the starting reagent needed to produce HCP. See Expert Report of Dr. 

Francesco Stellacci (Jan. 12, 2009), at 3; U.S. Patent 3,499,045 (Mar. 3, 1970); Cleary Statement 

(Apr. 8, 2008), at 1-3. The procedure further indicates that Mr. Cleary was concerned with the 

yields of the reaction. Although this step is not strictly necessary, it was a reasonably-priced way 
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to maximize the quality of the HCP produced by decreasing the by-products overall. Expert 

Report of Dr. Francesco Stellacci (Jan. 12, 2009), at 3. Because the Na-2,4,5-TCP “filter cake” 

was the desired end product of this first stage of the Cleary process, Metro-Atlantic had a strong 

economic incentive to recover all of the filter cake. To that end, it extracted all of the filter cake 

into perchloroethylene (“PCE”) and transferred (i.e., slurried) this Na-2,4,5-TCP solution from 

the centrifuge into a second reaction vessel and this mixture was heated to 50°C. Id. at 3. 

In the next step of the Cleary process, which took place in the second reaction vessel, the 

Na-2,4,5-TCP was re-protonated, that is the sodium cation was replaced with a proton (H+) 

forming 2,4,5-TCP. Id. Sulfuric acid was added slowly to this mixture with agitation (stirring). 

Agitation was stopped two hours following completion of sulfuric acid addition. This process 

allowed the biphasic mixture to separate, and resulted in a quantitative conversion of all the Na-

2,4,5-TCP to 2,4,5-TCP. The acidic aqueous phase liquid was collected and re-used in 

subsequent batches. See id. at 3; see also Cleary Statement (Apr. 8, 2008), at 2. The organic 

phase, a solution of pure 2,4,5-TCP in PCE, was transferred to a third reaction vessel. See 

Expert Report of Dr. Francesco Stellacci (Jan. 12, 2009), at 3. 

In the next stage of the Cleary process, which took place in the third reaction vessel, the 

2,4,5-TCP in solution with PCE was heated to 75°C. Paraformaldehyde (0.5 equivalents) was 

added to the reaction mixture, followed by slow addition of sulfuric acid (0.5 equivalents). This 

reaction resulted in the formation of an intermediate compound; however, both the 

paraformaldehyde and sulfuric acid are limiting reagents in the reaction, and, as a result, there 

was only partial conversion to the intermediate. Therefore, some 2,4,5-TCP (approximately 0.5 

equivalents) remained unreacted in the reaction vessel. The products of this reaction were not 

isolated, but rather were taken directly into the next step of the HCP manufacturing process. Id.; 
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see also Cleary Statement (Apr. 8, 2008), at 2-3. 

In the next step of the Cleary process, the reaction mixture was maintained at 75°C and 

additional sulfuric acid (0.5 equivalents) was added slowly. The reaction mixture was agitated 

for two more hours after the addition of the sulfuric acid. This reaction resulted in the formation 

of HCP in a PCE solution. The reaction was complete after two hours and an aliquot of the 

liquid was removed and the melting point was determined to establish complete conversion to 

HCP. See Expert Report of Dr. Francesco Stellacci (Jan. 12, 2009), at 3; see also Cleary 

Statement (Apr. 8, 2008), at 3. 

Still maintaining the reaction mixture at 75°C, approximately one pound of calcium 

carbonate was added to the reaction vessel to neutralize the residual sulfuric acid globules. A 

fine powder form of Nuchar (10 lbs.) was added to the reaction vessel and the solution was 

stirred for approximately 30 minutes. Nuchar is a brand name for a form of carbon black; it is a 

fine particulate material made of carbon atoms similar to graphite. The solution was hot filtered 

to remove the Nuchar and calcium sulfate byproducts. The filter cake was then washed with 

additional PCE. Expert Report of Dr. Francesco Stellacci (Jan. 12, 2009), at 3; see also Cleary 

Statement (Apr. 8, 2008), at 3. This is the only step where Nuchar was added. The Nuchar was 

not reused in subsequent batches. See Expert Report of Dr. Francesco Stellacci (Jan. 12, 2009), 

at 3; see also Cleary Statement (Apr. 8, 2008), at 3. 

The HCP solution, now in a fourth reaction vessel (and now “clear, almost colorless” 

because the Nuchar removed the color), was allowed to cool to room temperature, during which 

time some of the HCP precipitated out of the solution. Dep. of T. Cleary, Emhart Indus., Inc. v. 

Home Ins. Co., C.A. No. 02-053-S (D.R.I.) (Feb. 10, 2003), at 42. This precipitate was collected 

by filtration, dried, placed in 50-lb. fiber drums, and sold as a “first crop” of pharmaceutical 
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grade HCP to Sterling-Winthrop, Inc. See Expert Report of Dr. Francesco Stellacci (Jan. 12, 

2009), at 3; see also Cleary Statement (Apr. 8, 2008), at 3. The PCE from the filter press was 

recycled too. U.S. EPA, Dioxins (EPA-600/2-80-197) (Nov. 1980), at 108. 

In the final step of the Cleary process, the remaining PCE-HCP solution (filtrate) was 

subjected to distillation to recover the PCE for reuse. Upon cooling, the additional HCP that 

precipitated out of the solution was collected by filtration, dried and sent to Kalo Laboratory as a 

second crop of HCP product. See Expert Report of Dr. Francesco Stellacci (Jan. 12, 2009), at 3; 

see also Cleary Statement (Apr. 8, 2008), at 4. 

The Cleary process – from introduction of raw materials into the first reaction vessel to 

production of the final product – took approximately twenty-four hours per batch. See Cleary 

Statement (Apr. 8, 2008), at 1. This process did not involve the use of steel drums. Id. at 3; see 

also Dep. of V. Buonanno, Emhart Indus., Inc. v. NECC, C.A. No. 06-218-S (D.R.I.) (Oct. 22, 

2008), at 96:12-15. 

It has been suggested that unidentified “still bottoms” may have existed at the end of the 

Cleary process because such wastes were reported in a 1972 report by Radian Corporation 

addressing the Givaudan process. However, the Givaudan process differed from the Cleary 

process in many respects because Mr. Cleary specifically developed the patented Cleary process 

to avoid infringing the patent on the competing Givaudan process. Among other things, as 

previously highlighted, the Givaudan process was a single-vessel “continuous” process, whereas 

the Cleary process was a multi-vessel “batch” process. Additionally, there is no indication in the 

record that the Givaudan process, like the Cleary process, resulted in multiple “crops” of HCP 

product or reuse of the PCE solution from which those “crops” precipitated. See Expert Report 

of Dr. Francesco Stellacci (Jan. 12, 2009) at 3; see also Cleary Statement (Apr. 8, 2008), at 3-4; 
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U.S. EPA, Dioxins (EPA-600/2-80-197) (Nov. 1980), at 108. 

Thus, no evidence exists from which to conclude that the Cleary process generated 

residual “still bottoms” requiring disposal. To the contrary, the patent for the Cleary process 

describes a manufacturing process that did not involve “still bottoms.” Supplemental Expert 

Report of Dr. Francesco Stellacci (Dec. 24, 2009), at 3; Dioxins (EPA-600/2-80-197) (Nov. 

1980), at 107. 

2. No Contaminating Liquids Exited the HCP Building to the Site 

a.	 There Were No Spills of Liquids from the Metro-Atlantic HCP 
Process 

There is no evidence in the administrative record that any spills occurred at any stage of 

the HCP production process. Mr. Cleary testified that no spills occurred on delivery or in the 

course of the manufacturing process. Cleary Statement (Apr. 8, 2008), at 2. He testified that the 

delivery method was such that spills would not occur due to the equipment used to make the 

transfer of Na-2,4,5-TCP to the HCP reactor vessel. Id.; see also Supplemental Expert Report of 

Dr. James R. Kittrell (Nov. 7, 2011), at 21. It is highly unlikely that any such spills of the starter 

material occurred. That material was comprised of a liquid that rapidly evaporates leaving a 

strong phenolic odor that would cause severe human discomfort. As a consequence, the 

chemicals were maintained and transferred in a manner to avoid their exposure to the 

atmosphere. See Supplemental Expert Report of Dr. James R. Kittrell (Nov. 7, 2011), at 20-21; 

see also Expert Report of Dr. Francesco Stellacci (Jan. 12, 2009), at 2; Cleary Statement (Apr. 8, 

2008), at 2. 

Further, Metro-Atlantic had economic incentive to use all of the Na-2,4,5-TCP in its HCP 

manufacturing process and would not tolerate losses due to spillage. See Supplemental Expert 

Report of Dr. James R. Kittrell (Nov. 7, 2011), at 20-21; see also Supplemental Expert Report of 
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Dr. James R. Kittrell (May 5, 2010), at 3. Metro-Atlantic had a limited supply of the Na-2,4,5­

TCP (not exceeding 25,000 kgs) from Diamond Alkali, which further supports the conclusion 

that losses due to spillage would not be tolerated. See Dep. of T. Cleary, Emhart Indus., Inc. v. 

Home Ins. Co., C.A. No. 02-053-S (D.R.I.) (Feb. 10, 2003), at Exh. 15. 

There is no expert opinion to support the conclusion that there were spills. None of the 

NECC experts offers an opinion that liquids exited the hexachlorophene plant. Dr. Barbara 

Taylor, Mr. David Mauro, Mr. Martin Bide, and Ms. Muriel Robinette do not address the 

physical plant operation and supposed pathways for liquids to exit the plant into the 

environment; nor did any of the other NECC experts. 

After presenting a detailed, but incorrect description of his understanding of the chemical 

process occurring at the HCP plant, Dr. Jurgen Exner testified that he was offering no opinion 

that liquids exited the plant. He did present, with no basis in fact or scientific reasoning (and 

contrary to the testimony and statements of the designer of the plant, Mr. Cleary), the wholly 

speculative view that Na-2,4,5-TCP was discharged from the hose of the tanker truck that 

delivered the product to the plant. Dr. Exner did so without any knowledge of the type of truck 

used, the system for pumping product, or the existence of valves and purging mechanisms and 

the like. In fact, Dr. Exner had no knowledge of the mechanisms or procedures for delivering 

fluids from tanker trucks in the 1960s or at any other time. Accordingly, his speculation about 

spillage during the delivery of Na-2,4,5-TCP is not a valid basis for the EPA’s conceptual site 

model and stands in no better stead than EPA’s initial baseless speculation. 

Dr. Exner offered the further opinion, contrary to the direct testimony of Mr. Cleary, that 

the Na-2,4,5-TCP was delivered to a storage tank at the HCP building. In addition to being 

contrary to direct testimony, this opinion further demonstrates a failure to understand the HCP 
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manufacturing process and is inconsistent with the physical features of the HCP plant observable 

from aerial photographs. Specifically, in addition to using the Na-2,4,5-TCP “starter” material, 

Metro-Atlantic used and recycled three other fluids during the HCP manufacturing process: 

sodium hydroxide, sulfuric acid, and perchloroethylene. Cleary Statement (Apr. 8, 2008), at 2-3. 

Each of these three recycled fluids required a separate tank for storage and recycling purposes. 

See Supplemental Expert Report of Dr. James R. Kittrell (Jan. 7, 2011), at 22. And, in fact, 

exactly three storage tanks are visible in the aerial photographs of the HCP building and Site: 

two vertical tanks, suitable for storage and recycling of perchloroethylene and sodium hydroxide, 

and one smaller, horizontal tank, suitable for recycling sulfuric acid. Id. at 38. There are no 

additional storage tanks visible in any aerial photographs; thus, there is no evidence that Metro-

Atlantic also stored Na-2,4,5-TCP in an on-Site tank. 

b.	 All Liquids Associated with HCP Manufacturing Were 
Discarded into the Municipal Sewer 

While it has been suggested that 2,3,7,8-TCDD might have been present in the HCP 

process from an alleged aqueous (water) waste stream and then discarded, this hypothetical 

scenario ignores the fact that the solubility of 2,3,7,8-TCDD in water is extremely low: only 

0.000317 ppm (or 0.317 ppb). Supplemental Expert Report of Dr. Francesco Stellacci (Dec. 24, 

2009), at 3. Thus, any aqueous waste streams disposed of from the HCP manufacturing 

operation would contain very little 2,3,7,8-TCDD (i.e., on the order of 5 micrograms total for the 

duration of the HCP manufacturing process). Most importantly, this speculative argument 

ignores the compelling evidence that, to the extent there was any aqueous liquid waste from the 

HCP process, it would have been disposed of into the municipal sewer system, not the River or 

the Site, and thereafter would not be found at the Site. See Town Council of North Providence, 

Meeting Minutes (Jul. 6, 1964), at 3 (during visit to Metro-Atlantic, “all chemical waste was 
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deposited through the sewer system”); see also Trial Transcript of J. Buonanno, Emhart Indus., 

Inc. v. NECC, C.A. No. 06-218-S (D.R.I.) (Jan. 14, 2009), at 38-40; Supplemental Expert Report 

of Dr. James R. Kittrell (Nov. 7, 2011), at 25. 

The sewer connections to the Site were available by the early 1940s. See Easement (Jan. 

4, 1941) (beginning at Smith Street and running south down Mill Street); Easement (Oct. 7, 

1939) (running along tailrace south of Steere Avenue); Easement (Jan. 23, 1939) (running north 

from Grover Street; parallel to tailrace); Easement (Jan. 17, 1939) (running mostly parallel to 

tailrace, to the north and south of Redfern Street, but cutting across the tailrace two plats north of 

Redfern Street); Easement (Jan. 17, 1939) (running south from Redfern Street, parallel to 

tailrace); Easement (Jan. 24, 1939) (running north from George Street, parallel to the tailrace); 

Easement (Oct. 2, 1940) (running south from George Street, parallel to the tailrace, and across 

Grover Street, cutting across portion of Site); Easement (Oct. 2, 1940) (running north from 

Stevens street along tailrace). Furthermore, in 1956, the local plumbing code enacted required 

that facilities be connected to the sewer system, where such connections were available. See 

Building Ordinance of the City of Providence, Article 17, Chapter 1700.0, et al. (1956). 

Metro-Atlantic’s main plant, which housed its textile operations, was connected to the 

sewer before the operations commenced at the HCP building. See Town Council of North 

Providence, Meeting Minutes (Oct. 1, 1956), at 1 (“Metro-Atlantic Co. has tied in its domestic 

sewage system with the Town.”). When the HCP building was constructed, it also was 

connected to the existing sewer system. See Trial Transcript of J. Buonanno, Emhart Indus., Inc. 

v. NECC, C.A. No. 06-218-S (D.R.I.) (Jan. 14, 2009), at 38:19-39:2. This was further confirmed 

when pipes connecting the HCP plant to the sewer were unearthed in 2010 during the Time 

Critical Removal Action that was conducted at the Site. See Supplemental Expert Report of Dr. 
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James R. Kittrell (May 5, 2010), at 2; LEA-001237; LEA-002018; LEA-001283; Bennett Soil 

Boring Sample Tracings (Mar. 22, 2010) (showing location of pipes unearthed). 

Also, Metro-Atlantic did not use a septic system to manage its waste. See Trial 

Transcript of J. Buonanno, Emhart Indus., Inc. v. NECC, C.A. No. 06-218-S (D.R.I.) (Jan. 14, 

2009), at 38:22-39:4; Supplemental Expert Report of Dr. James R. Kittrell (May 5, 2010), at 2; 

Addendum to Expert Report of John R. Kastrinos (Mar. 31, 2010), at 6. Nor did it use dry wells 

or leaching pits. Addendum to Expert Report of John R. Kastrinos (Mar. 31, 2010), at 6. Given 

that Metro-Atlantic was connected to the sewer, any alleged aqueous waste from the HCP 

building would have been disposed of in the sewer. See Town Council of North Providence, 

Meeting Minutes (Jul. 6, 1964), at 3 (during visit to Metro-Atlantic, “all chemical waste was 

deposited through the sewer system”); Supplemental Expert Report of Dr. James R. Kittrell 

(Nov. 7, 2011), at 25; Supplemental Expert Report of Dr. James R. Kittrell (May 5, 2010), at 2; 

Trial Transcript of J. Buonanno, Emhart Indus., Inc. v. NECC, C.A. No. 06-218-S (D.R.I.) (Jan. 

14, 2009), at 38:15-40:5, 42:8-44:8; Trial Transcript of J. Buonanno, Emhart Indus., Inc. v. 

Home Ins., Co., C.A. No. 02-053-S (D.R.I.) (Sep. 14, 2006), at 85:7-19; Dep. of D. Paterson, 

Emhart Indus., Inc. v. Home Ins., Co., C.A. No. 02-053-ML (D.R.I.) (Dec. 20, 2002), at 9:8-15; 

Trial Transcript of J. Priest, Emhart Indus., Inc. v. Home Ins., Co., C.A. No. 02-053-S (D.R.I.) 

(Jan. 17, 2003), at 25:12-26:3; Dep. of J. Buonanno, Emhart Indus., Inc. v. Home Ins., Co., C.A. 

No. 02-053-S (D.R.I.) (Jan. 17, 2003), at 15:3-14, 16:20-17:1, 116:6-11. Thus, no such alleged 

aqueous waste material would have been disposed of into the River or onto the ground at the 

Site. See Trial Transcript of J. Buonanno, Emhart Indus., Inc. v. NECC, C.A. No.06-218-S 

(D.R.I.) (Jan. 14, 2009), at 39. 
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3.	 The Nuchar Used in the HCP Manufacturing Process Removed Any 
2,3,7,8-TCDD and other Dioxins and Was Disposed of Off-Site 

Although it has been suggested that some dioxin might have been present as a 

contaminant in the Na-2,4,5-TCP starter material supplied to Metro-Atlantic by Diamond Alkali, 

any dioxin that might have been present as a contaminant was removed by the Nuchar that was 

added to the reaction. See Rebuttal Expert Report of Dr. Francesco Stellacci (Oct. 27, 2011), at 

3-4; see also Expert Report of Dr. Francesco Stellacci (Jan. 12, 2009), at 5; Expert Report of Dr. 

Francesco Stellacci (Jan. 10, 2011), at 1. The HCP process incorporated a decolorization step in 

which Nuchar was added to the reaction mixture. Nuchar has a large surface with a high affinity 

(i.e., strongly attractive) to planar molecules such as dioxins or furans. Once a planar molecule 

with delocalized electrons (such as dioxin or hexachloroxanthene) binds to graphitic carbon, it 

does not detach. See Rebuttal Expert Report of Dr. Francesco Stellacci (Oct. 27, 2011), at 2. 

Carbon materials (when in graphitic form) are very rich in such electrons. Hence, the Nuchar 

would strongly attract small molecules such as dioxins that have delocalized electrons. Id.; see 

also Expert Report of Dr. Francesco Stellacci (Jan. 12, 2009), at 4. 

Nuchar was used as a means to decolorize the final product because, in the HCP product, 

color was determined by the presence of small quantities of molecules with delocalized 

electrons. See Rebuttal Expert Report of Dr. Francesco Stellacci (Oct. 27, 2011), at 1. While the 

Nuchar was in contact with the reaction mixture (during the second to last step in the HCP 

production process), the Nuchar acted like a sponge, attracting and trapping all of the planar 

molecules (e.g., dioxins/furans) that were present with delocalized electrons. Thus, Nuchar was 

the perfect material of choice to remove such planar molecules. Id. at 4. The effectiveness of 

the Nuchar filtration is evident in Mr. Cleary’s testimony that the resulting liquid was clear, 

almost colorless. See Dep. of T. Cleary, Emhart Indus., Inc. v. Home Ins. Co., C.A. No. 02-053­
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S (D.R.I.) (Feb. 10, 2003), at 42. 

The quantity of the Nuchar used in the Metro-Atlantic HCP manufacturing process was 

sufficient to adsorb all of the dioxin from the solution mixture. In fact, more than 100 times the 

Nuchar needed to adsorb the dioxin was used in this stage of the process. In other words, 0.1 lbs. 

of Nuchar would have been sufficient to remove irreversibly all the dioxin from the reaction, yet 

Metro-Atlantic used 10 lbs. per batch treatment. Expert Report of Dr. Francesco Stellacci (Jan. 

12, 2009), at 5-6. 

The Cleary process of manufacturing HCP did not independently produce additional 

dioxin or any similar molecules. Such molecules were not generated even as trace by-products. 

Id. at 4; Dioxins (EPA-600/2-80-197) (Nov. 1980), at 107. Even if, as suggested, 

hexachloroxanthene (“HCX”) had been present in the reaction vessel or potentially generated in 

connection with the Cleary process, it too would have been adsorbed on the Nuchar. HCX, like 

dioxin, is a planar molecule with delocalized electrons. Hence, for the reasons described above, 

HCX also would have been adsorbed on the free adsorption sites of the Nuchar. Expert Report 

of Dr. Francesco Stellacci (Jan. 12, 2009), at 4. 

While it has been suggested that the dioxin at the Site may have resulted from Metro-

Atlantic discarding Nuchar and other filter solids on the Site, there is no such evidence in the 

record. In fact, Metro-Atlantic disposed of the Nuchar by placing it in a dumpster that was 

trucked off the Site, as Metro-Atlantic did with other solid wastes in 1964 and 1965. See 

Supplemental Expert Report of Dr. James R. Kittrell (Nov. 7, 2011), at 7; see also Trial 

Transcript of J. Buonanno, Emhart Indus., Inc. v. Home Ins., Co., C.A. No. 02-053-S (D.R.I.) 

(Sep. 14, 2006), at 87:3-11; Trial Transcript of J. Nadeau, Emhart Indus., Inc. v. Home Ins., Co., 

C.A. No. 02-053-S (D.R.I.) (Sep. 15, 2006), at 27:23-28:8, 48:5-49:10; Trial Transcript of J. 
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Turcone, Emhart Indus., Inc. v. Home Ins., Co., C.A. No. 02-053-S (D.R.I.) (Sep. 18, 2006), at 5­

7. 

The application of internal standard recovery procedures used by EPA to validate its 

analytical procedures in extracting dioxin from Site samples further dispels any suggestion that 

the spent Nuchar was disposed of on the ground at the Site, given the absence of activated carbon 

in the samples analyzed. Expert Report of Dr. Francesco Stellacci (Jan. 12, 2009), at 9. 

NECC has submitted no credible rebuttal to Dr. Stellacci’s internal standard recovery 

analysis. Dr. Jurgen Exner, who testified that he has no expertise whatsoever regarding activated 

carbon of the type used by Metro-Atlantic, has offered the unsubstantiated opinion that there was 

insufficient activated carbon used to remove all of the 2,3,7,8-TCDD from the Metro-Atlantic 

HCP process. This opinion is based upon Dr. Exner’s misinterpretation and selective use of a 

single literature data point, which is unrelated to Metro-Atlantic’s use of activated carbon. By 

offering this opinion, Dr. Exner – who stated at his deposition that he is not holding himself out 

as an activated carbon expert – demonstrates that he lacks even a fundamental understanding of 

the properties of activated carbon or its mode of action. Similarly, Mr. David Mauro also 

challenged whether Metro-Atlantic used sufficient activated carbon to remove all 2,3,7,8-TCDD 

and whether such carbon would be active today, but he admitted at his deposition that he has 

“little” practical experience with solvents in relation to activated carbon and that he has no 

formal educational experience whatsoever with respect to activated carbon. In short, NECC has 

not provided any data, literature, or qualified expert opinion testimony to dispute the conclusion 

that Metro-Atlantic could not have disposed of activated carbon on the Site. 

4.	 The Isomers, Congeners and Furans in Site Samples Show that the 
2,3,7,8-TCDD Could Not Have Come From the Na-2,4,5-TCP Used in 
Metro-Atlantic’s HCP Process 

The scientific evidence also supports the conclusion that 2,3,7,8-TCDD identified in 
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samples on the Site did not come from the Na-2,4,5-TCP starter material that Metro-Atlantic 

used in its HCP manufacturing process. The chemical reaction that produces the Na-2,4,5-TCP 

made by Diamond Alkali also produces a variety of dioxin and furan congeners, including 

2,3,7,8-tetrachlorodibenzofuran (“2,3,7,8-TCDF”), that are contaminants in the Na-2,4,5-TCP 

product. Unless Na-2,4,5-TCP is purified, the 2,3,7,8-TCDD produced is accompanied by other 

dioxin and furans congeners. See Expert Report of Dr. Gregory Fu (Jan. 7, 2011), at 5. 

However, various manufacturing processes and purification techniques alter the dioxin/furan 

pattern of the dioxin contaminants. See Supplemental Expert Report of Dr. James R. Kittrell 

(Nov. 7, 2011), at 12-14; Supplemental Expert Report of Dr. James R. Kittrell (Jan. 7, 2011), at 

14-15. Thus, 2,3,7,8-TCDD, coupled with the other dioxin/furan patterns, constitute unique 

fingerprints indicating whether it results from a purified or unpurified source of 2,4,5-TCP. Id. 

The Site samples contain 2,3,7,8-TCDD produced from a manufacturing source (as well 

as 2,3,7,8-TCDD produced from combustion). Supplemental Expert Report of Dr. James R. 

Kittrell (Nov. 7, 2011), at 45. The dioxin/furan pattern from a manufactured source, found in 

Site samples (i.e., those samples that predominantly contain only high concentrations of 2,3,7,8­

TCDD) demonstrates conclusively that the 2,3,7,8-TCDD did not come from the Na-2,4,5-TCP 

Metro-Atlantic purchased from Diamond Alkali in the 1964-1965 time period for use in its HCP 

operation. Id. at 38-39; Dep. of Dr. James R. Kittrell, Emhart Indus., Inc. v. NECC, C.A. No. 06­

218-S (D.R.I.) (Sep. 21, 2011), at 57:9-19. 

The Na-2,4,5-TCP produced by Diamond Alkali at that time was not purified. 

Supplemental Expert Report of Dr. James R. Kittrell (Nov. 7, 2011), at 39; see also Cleary 

Statement (Apr. 8, 2008), at 1; Dep. of T. Cleary, Emhart Indus., Inc. v. Home Ins. Co., C.A. 

No. 02-053-S (D.R.I.) (Feb. 10, 2003), at 40. Therefore, other dioxins and furans were present in 
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Diamond Alkali’s Na-2,4,5-TCP, along with the 2,3,7,8-TCDD. Supplemental Expert Report of 

Dr. James R. Kittrell (Nov. 7, 2011), at 39. However, there were little or no other dioxin or furan 

congeners found in Site samples with the 2,3,7,8-TCDD produced from a manufacturing source. 

Id. at 38. Thus, the 2,3,7,8-TCDD found at the Site was from a purified product. See Expert 

Report of Dr. Gregory Fu (May 6, 2010), at 5. Accordingly, it could not have come from the 

1964-1965 Diamond Alkali product used by Metro-Atlantic. Supplemental Expert Report of Dr. 

James R. Kittrell (Nov. 7, 2011),at 38-39; Dep. of Dr. James R. Kittrell, Emhart Indus., Inc. v. 

NECC, C.A. No. 06-218-S (D.R.I.) (Sep. 21, 2011), at 67:15-21. 

The National Institute of Occupational Safety and Health Dioxin Registry Reports 

(“NIOSH Reports”) indicate that it was not until September 1967 that Diamond Alkali began to 

purify its Na-2,4,5-TCP, with a carbon cartridge filtration system. Supplemental Expert Report 

of Dr. James R. Kittrell (Nov. 7, 2011), at 14. However, unlike other manufacturers’ purification 

processes, Diamond Alkali’s process did not alter the dioxin/furan profile. See Supplemental 

Expert Report of Dr. James R. Kittrell (Jan. 7, 2011), at 9. Rather, Diamond Alkali’s 

purification method lowered the concentrations of all dioxins and furans uniformly. 

Consequently, even the post-1967 purified Diamond Alkali Na-2,4,5-TCP would have contained 

a whole family of dioxin and furan congeners (albeit at lower total concentrations). Therefore, 

the 2,3,7,8-TCDD found on the Site could not have originated from the post-1967 Diamond 

Alkali product either. 

Also, Diamond Alkali’s manufacture of Na-2,4,5-TCP resulted in the formation of 

2,3,7,8-tetrachlorodibenzofuran (“2,3,7,8-TCDF”). See Expert Report of Dr. Gregory Fu (Nov. 

4, 2011), at 2; Expert Report of Dr. Gregory Fu (Jan. 7, 2011), at 5; see also Supplemental 

Expert Report of Dr. James R. Kittrell (Nov. 7, 2011), at 14. The absence of 2,3,7,8-TCDF in 
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the Site samples predominantly containing only high concentrations of 2,3,7,8-TCDD is further 

evidence that the 2,3,7,8-TCDD found on the Site did not originate from the Diamond Alkali Na-

2,4,5-TCP. See Expert Report of Dr. Gregory Fu (Jan. 7, 2011), at 5; see also Supplemental 

Expert Report of Dr. James R. Kittrell (Nov. 7, 2011), at 14, 39; Supplemental Expert Report of 

Dr. James R. Kittrell (Jan. 7, 2011), at 26 (“Dioxin congener profiles of the ‘source-like’ samples 

at the Site are not consistent with Crude TCP delivered to the Site from Diamond Alkali in 1964­

1965.”). 

5.	 No Dioxin Was Generated in Metro-Atlantic’s HCP Manufacturing 
Process 

It has been speculated by NECC’s experts that additional dioxin was generated during the 

manufacture of HCP at Metro-Atlantic. That speculation lacks a scientific basis. 

First, NECC’s experts do not disclose literature citations to support their description of 

HCP manufacturing at Metro-Atlantic. In fact, the available literature concerning HCP 

manufacturing is contrary to their unsupported and entirely speculative opinions. 

Second, NECC’s experts appear to either disregard or completely ignore their own cited 

literature publications concerning the manufacture of HCP, which state that additional dioxins 

are not generated during the manufacture of HCP. 

Third, the temperature and pH conditions under which Metro-Atlantic manufactured HCP 

would not have generated dioxins. The temperatures used in the manufacture of HCP are 

maintained at 100° C, which is below the temperature at which dioxin is known to form. Dioxins 

(EPA-600/2-80-197) (Nov. 1980), at 107-08. Moreover, Metro-Atlantic maintained the acidic 

conditions throughout the production of HCP, as distinguished from the excessive alkaline 

conditions used in TCP manufacture. 

Lastly, even aside from the temperature and pH conditions used during HCP 
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manufacture, NECC’s experts fail to recognize that the HCP process is run at ambient 

(atmospheric) pressure, compared to the high pressure – 350 psig – used during TCP 

manufacturing. This omission further demonstrates that NECC’s experts lack a fundamental 

understanding of Metro-Atlantic’s HCP reaction conditions, organic chemistry, reaction by-

product formation, and the mechanism by which organic chemical reactions proceed. 

C.	 NECC’s Drum Reconditioning Process Generated and Was the Source of
 
Dioxins at the Site
 

NECC brought to the Site customers’ drums that contained 2,4,5-TCP, dioxin congeners 

including, but not limited to 2,3,7,8-TCDD, and other chemicals that degraded to 2,4,5-TCP or, 

when incinerated alone or in combination with other compounds, produced polychlorinated 

dibenzo-p-dioxins and polychlorinated dibenzofurans (“PCDDs/PCDFs”). In erroneously 

determining that RCRA and the F020 waste code apply to the contaminated environmental 

media at the Site, EPA completely disregards this well-documented dioxin source. 

1. Overview of NECC’s Operations at the Site 

From approximately 1952 to 1972, NECC operated a drum reconditioning facility on a 

portion of the Site located on a peninsula bordered by U.S. Route 44, the Woonasquatucket River 

(“River”), and the tail race. See NECC Supp’l CERCLA § 104(e) Response (Feb. 8, 2002). 

NECC’s buildings were located along the tail race, a narrow channel with an upstream section, 

known as the head race, that is no longer connected to the River. The head race was filled prior 

to 1956. The tail race enters Allendale Pond near the southern terminus of the Peninsula. 

Historic aerial photographs indicate that NECC also used other areas of the Site for movement, 

storage and staging of drums, including an open area west of its buildings, various areas along 

the River, and an access road that roughly paralleled the River. 

There were spills and leaks onto the ground from the drums prior to reconditioning. See 
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Dep. of R. Nadeau, Emhart Indus., Inc. v. Home Ins. Co., C.A. No. 02-053-S (D.R.I.) (Dec. 17, 

2002), at 12-13; Dep. of J. Cifelli, Emhart Indus., Inc. v. Home Ins. Co., C.A. No. 02-053-S 

(D.R.I.) (Feb. 13, 2003), at 29-30; Dep. of C. Maine, Emhart Indus., Inc. v NECC, C.A. No. 06­

218-S (D.R.I) (Apr. 29, 2009), at 12-13. NECC also buried drums that were not reconditioned in 

the southern portion of the Site. See Aff. of E. Izzo (Oct. 28, 2000); see also Admin. Dep. of T. 

Cambio, In the Matter of: Centredale Manor Superfund Site, North Providence, Rhode Island 

(Jun. 30, 1999), at 22-23. 

As part of the reconditioning process, NECC moved drums through a furnace by placing 

them upside down on a conveyor. See Dep. of R. Nadeau, Emhart Indus., Inc. v. Home Ins. Co., 

C.A. No. 02-053-S (D.R.I.) (Dec. 17, 2002), at 12; Dep. of J. Cifelli, Emhart Indus., Inc. v. 

Home Ins. Co., C.A. No. 02-053-S (D.R.I.) (Feb. 13, 2003), at 19. Any liquid or sludge 

remaining in the drums was washed into an unlined earthen pit, drained into a cement pit under 

the conveyor, or was spilled onto the ground. See Dep. of R. Nadeau, Emhart Indus., Inc. v. 

Home Ins. Co., C.A. No. 02-053-S (D.R.I.) (Dec. 17, 2002), at 12, 32; Dep. of J. Cifelli, Emhart 

Indus., Inc. v. Home Ins. Co., C.A. No. 02-053-S (D.R.I.) (Feb. 13, 2003), at 19, 22; Dep. of C. 

Maine, Emhart Indus., Inc. v NECC, C.A. No. 06-218-S (D.R.I) (Apr. 29, 2009), at 12-13. When 

the pit was full, the material, including residual chemicals and ash from the furnace, was taken to 

an area south of the facility and dumped. See Dep. of R. Nadeau, Emhart Indus., Inc. v. Home 

Ins. Co., C.A. No. 02-053-S (D.R.I.) (Dec. 17, 2002), at 12-13, 31-32. 

NECC also had a drum washing operation in which closed head drums were washed in 

caustic liquid baths. See Dep. of T. Lussier, Emhart Indus., Inc. v. NECC, C.A. No. 06-218-S 

(D.R.I.) (Apr. 30, 2009), at 29-30; see also Dep. of R. Nadeau, Russell-Stanley Holdings, Inc. v. 

Vincent J. Buonanno, C.A. No. 01-cv-2818 (S.D.N.Y.) (Oct. 1, 2002), at 39:18-23, 41:18-42:4; 
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Dep. of J. Cifelli, Emhart Indus., Inc. v. Home Ins. Co., C.A. No. 02-053-S (D.R.I.) (Feb. 13, 

2003), at 42:4-51:1. Substantial amounts of contaminated liquids were released to the Site from 

this operation, which according to the aerial photographs necessitated that NECC build a 

retaining wall and create an impoundment for their liquid releases. See Expert Rebuttal Report 

of Robert D. Mutch (Dec. 11, 2009), at 3, 6-7; see also Dep. of C. Maine, Emhart Indus., Inc. v. 

NECC, C.A. No. 06-218-S (D.R.I.) (Apr. 29, 2009), at 9:5-7, 9:18-21; 12:20-13:10, 17:18-24, 

30:1-9, Exh. 2. In fact, NECC constructed a wastewater impoundment into which wastewater 

from its operations was conveyed. See Expert Rebuttal Report of Robert D. Mutch (Dec. 11, 

2009), at 3, 6-7. 

2. Chemicals Sent to the Site by NECC’s Customers 

At the Site, between approximately 1952 and 1972, NECC received 55-gallon steel 

drums from at least 10 customers in the chemical and petroleum industry, and from two military 

bases (i.e., 4800 drums from Quonset Naval Base (“Quonset”) and Otis Air Base (“Otis”)) 

containing approximately 370 different chemical residues, including compounds likely 

containing 2,3,7,8-TCDD, 2,4,5-TCP precursors, and PCBs. See Supplemental Expert Report of 

Dr. James R. Kittrell (Nov. 7, 2011), at 6, 38; see also Supplemental Expert Report of Dr. James 

R. Kittrell (Jan. 7, 2011), at 26; Expert Report of Dr. James R. Kittrell (Jan. 15, 2009), at 27; RI 

Report, at 4-12 to 4-13 (“[t]he former drum reconditioning facility probably received chemical 

shipping and storage containers from numerous sources and may be the original source of the 

PCBs. The former drum reconditioning operation in the source area likely washed pesticide and 

PCB residues into the source area soils.”). These customers and chemical residues are identified 

in the expert report of Dr. James R. Kittrell (Jan. 15, 2009). 

Moreover, NECC received 55-gallon steel drums from at least nineteen (19) customers in 

the textile chemical industry during the relevant time period. These drums contained 
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approximately 650 different chemical residues from dyes, pigments, textile auxiliary, specialty 

finishing chemicals and waste products. The chemical residues included mineral acids, organic 

acids, alkalis and salts, and other organic chemicals (e.g., chlorinated solvents, alcohols, 

aromatic hydrocarbons, aliphatic hydrocarbons, and other oils, fats and waxes). These customers 

and chemical residues are identified in the expert report of Dr. Richard Aspland (Jan. 13, 2009). 

Other chemicals came from customers that were not in the textile chemical business. These 

chemicals were identified by Dr. Kittrell. See generally, Expert Report of Dr. James R. Kittrell 

(Jan. 15, 2009). Further, chemicals identified by Dr. Kittrell as coming from NECC customers to 

the Site were identified in Site samples. See id.; Expert Report of Dr. Gregory C. Fu (Jan. 12, 

2009), at 29. 

Numerous chemicals that were handled by NECC’s customers in 55-gallon drums during 

the relevant time period have been detected as contaminants in samples taken at the Site. See 

Updated Expert Report of Dr. Gregory Fu (Feb. 6, 2009). According to Professor Fu, a 

Firmenich Professor of organic chemistry at the Massachusetts Institute of Technology (“MIT”), 

of the various chemical residues present in 55-gallon steel drums received by NECC for 

reconditioning, nine contained dioxins as a contaminant. See id. at 5. Certain compounds or 

formulations that were sent to the Site from Quonset and Otis, such as Silvex and 2,4,5­

trichlorophenoxyacetic acid (“2,4,5-T”), degrade swiftly to 2,4,5-TCP and also are contaminated 

with 2,3,7,8-TCDD. See Supplemental Expert Report of Dr. James R. Kittrell (Jan. 7, 2011), at 

29. 

The administrative record is clear that NECC received chemicals from its customers that 

contained 2,3,7,8-TCDD, and, as discussed below, other chemicals that when incinerated 

generated 2,3,7,8-TCDD. See id. at 7-9; see also Updated Expert Report of Dr. Gregory Fu 
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(Feb. 6, 2009), at 5, 20. 

3.	 The Dioxin Found in Site Samples Compels the Conclusion that It Came 
from NECC’s Customers 

a.	 NECC’s Incineration Process Created 2,3,7,8-TCDD and 
Other Dioxins 

Dioxins and furans were generated during NECC’s drum reconditioning operation via 

two known pathways: the “precursor” route and the “de novo” route, when organic chemicals 

are incinerated. See Expert Report of Dr. Gregory C. Fu (Jan. 12, 2009), at 3. The precursor 

route forms dioxins and furans during incineration, by having a chemical with the aromatic ring 

preformed prior to incineration. Id. The de novo route requires a carbon source, a chlorine 

source, and heat. Id. Conditions in the NECC incinerator were conducive to the formation of 

dioxins and furans by both routes during the 25 years of NECC’s incineration operation. Id. 

Furthermore, as discussed above, some chemicals delivered to the Site contained dioxins and 

furans as an artifact of their own manufacturing conditions. Id. NECC’s incineration process 

was a source of dioxins and furans to the Site and did not affect chemicals received at the Site 

that already contained dioxins and furans. 

b.	 Dioxin-Containing Chemicals Manufactured by Companies 
Other than Diamond Alkali Were Disposed of on the Site 

2,3,7,8-TCDD and other dioxins and furans are contained in 2,4,5-TCP, Silvex and 2,4,5­

T, all of which were detected on the Site. The mix of dioxin congeners and isomers present in 

these products, as well as their mix of furans, varies from manufacturer to manufacturer and 

according to the time of manufacture. See Supplemental Expert Report of Dr. James R. Kittrell 

(Jan. 7, 2011), at 6. Analysis of the congener, isomer and furan patterns, therefore, can help 

identify the manufacturer and time of manufacture of a given 2,3,7,8-TCDD-containing product. 

Id. In the case of the Site, such analysis demonstrates that the 2,3,7,8-TCDD from a 
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manufactured source that was detected on the Site could not have originated in the 2,4,5-TCP 

product that Diamond Alkali supplied to Metro-Atlantic; rather, it likely came from residuals in 

the drums that NECC’s customers shipped to the Site for refurbishing. Id. at 7. 

Reports prepared the National Institute of Occupational Safety (“NIOSH”) detail the 

manufacturing processes employed in the 1960s by the manufacturers of 2,4,5-TCP, which is 

used to manufacture both 2,4,5-T and Silvex. Id. at 5. These processes enable a qualified 

chemist and chemical process engineer to determine the congener, isomer and furan content of 

the 2,4,5-TCP of different manufacturers. Id. at 6. In the absence of actual samples of these 

chemicals as they were manufactured in the 1960s, the NIOSH reports, properly understood, 

provide the best evidence of the components of the 2,4,5-TCP manufactured at that time by 

various manufacturers. 

The administrative record demonstrates that 2,3,7,8-TCDD detected on the Site could not 

have come from the crude Na-2,4,5-TCP supplied by Diamond Alkali to Metro Atlantic. 

Specifically, the 2,3,7,8-TCDD profile found at the Site is from a purified Na-2,4,5-TCP, with a 

congener profile distinct from that of Na-2,4,5-TCP purchased from Diamond Alkali by Metro-

Atlantic. Id. at 4. As discussed, unlike some other manufacturers, Diamond Alkali did not use a 

purification process that altered the dioxin/furan congener patterns at the time it was supplying 

Na-2,4,5-TCP to Metro-Atlantic. Id. at 2. 

As early as 1965, manufacturers other than Diamond Alkali began purifying their Na-

2,4,5-TCP in an attempt to remove the 2,3,7,8-TCDD by-products. Supplemental Expert Report 

of Dr. James R. Kittrell (Nov. 7, 2011), at 15. Dow’s manufacturing procedure, for example, 

included a TCA decantation process to remove the dioxin by-products from its Na-2,4,5-TCP 

See DAVID A. MARLOW, ET AL., DIOXIN REGISTRY REPORT OF THE DOW CHEMICAL CO. (Jan. 
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1991), at 16. This procedure removed the higher chlorinated dioxin congeners, leaving a small 

amount of 2,3,7,8-TCDD, but virtually none of the other dioxin congeners. See Supplemental 

Expert Report of Dr. James R. Kittrell (Jan. 7, 2011), at 24-25. 

In 1967, another producer of Na-2,4,5-TCP, Occidental Chemical Company (f/k/a 

Hooker Chemical), purified its 2,4,5-TCP by vacuum distillation. The vacuum distillation 

method did not remove all 2,3,7,8-TCDD from the 2,4,5-TCP, however, but left up to 1 ppm 

2,3,7,8-TCDD in the 2,4,5-TCP. See Id. at 21. Since the boiling points of the dioxin congeners 

other than 2,3,7,8-TCDD are higher than that of 2,3,7,8-TCDD, in this purification process the 

dioxin congeners other than 2,3,7,8-TCDD would not boil off with the purified 2,4,5-TCP. 

Accordingly, the 2,4,5-TCP purified by a vacuum distillation process would have a dioxin 

congener profile with 2,3,7,8-TCDD but little or no other dioxin or furan congeners. The 

samples from the Site have such a profile. 

The “purified” dioxin profile found at the Site compels the conclusion that this dioxin 

could not have come from the crude Diamond Alkali Na-2,4,5-TCP used by Metro-Atlantic. 

Supplemental Expert Report of Dr. James R. Kittrell (Nov. 7, 2011), at 38. Rather, more likely 

than not, this dioxin came from the materials in NECC’s customers’ drums, specifically the 

drums from the military. See id. at 1-2, 5-6, 38 (“the source of the 2,3,7,8-TCDD contamination 

at the CMRP site was more likely than not due to spillage, leakage from, or dumping of, barrels 

from the NECC barrel reclamation facility on the CMRP site, such as the 2400 drums NECC 

received from Quonset Naval Base, and the 2400 drums that NECC received from Otis Air Force 

Base in 1969”); see also Supplemental Expert Report of Dr. James R. Kittrell (Jan. 7, 2011), at 4, 

26 (stating that the contamination more likely than not “originated from NECC barrels brought 

on Site and stored in the vicinity of the Metro-Atlantic plant and originating from herbicides 
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leaking from those barrels”). 

D. Conclusion 

As the administrative record makes clear, the 2,3,7,8-TCDD at the Site resulted from the 

NECC operation and not from the Metro Atlantic HCP manufacturing plant. EPA lacks a 

supporting foundation for its speculation that the 2,3,7,8-TCDD found on the Site came from the 

Metro-Atlantic HCP operation. EPA ignores compelling fact and scientific evidence throughout 

the administrative record that the 2,3,7,8 TCDD detected on the Site came from discharges in 

connection with the NECC operation and not from the Metro Atlantic HCP manufacturing plant. 

This speculation has further caused EPA to erroneously apply the RCRA F020 waste code to the 

contaminated environmental media at the Site. 

In light of the foregoing, EPA must re-evaluate the remedial alternatives and the remedies 

selected in the PRAP, based on an accurate and comprehensive analysis of the scientific data and 

factual information currently available. 
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APPENDIX B: SUMMARY OF APPLICABLE LAWS, REGULATIONS, AND
 
GUIDANCE
 

A. CERCLA and NCP Requirements for Remedy Selection 

1. CERCLA § 121 

Section 121 of the Comprehensive Environmental Response, Compensation and Liability 

Act (“CERCLA”) sets forth the requirements for selecting remedial actions at CERCLA sites, 

including the Site at issue here. See 42 U.S.C. § 9621. CERCLA § 121 requires the selection of 

remedies that comply with the NCP, are highly reliable, and provide long-term protection of 

human health and the environment. Id. § 9621(a). Cost-effectiveness is an essential requirement 

for any remedial action selected for a CERCLA site. Id. § 9621(a) & (b). Section 121 also 

requires selected remedial actions to comply with legally “applicable or relevant and appropriate 

requirements” (“ARARs”), which are cleanup standards and other environmental protection 

standards and criteria established under federal law, and under state law if the state requirements 

are more stringent than federal obligations. Id. § 9621(d). 

CERCLA § 121(e)(1) provides that “[n]o Federal, State, or local permit shall be required 

for the portion of any removal or remedial action conducted entirely onsite, where such remedial 

action is selected and carried out in compliance with this section.” 42 U.S.C. § 9621(e)(1). The 

National Contingency Plan (“NCP”) defines “on-Site” as “the areal extent of contamination and 

all suitable areas in very close proximity to the contamination necessary for implementation of 

the response action.” 40 C.F.R. § 300.400(e)(1). For an area to qualify as “on-Site,” it must be 

(1) necessary for implementation of a response action, (2) suitable, and (3) in very close 

proximity to the contamination area. U.S. v. General Electric Co., 460 F. Supp. 2d 395, 403 

(N.D.N.Y. 2006). The definition of “on-Site” is broader than the related concept of “area of 

contamination” and, thus, provides flexibility when implementation of the response action 
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requires activities outside the area of contamination itself and/or areas not contiguous with the 

site. See U.S. EPA, Introduction to ARARs: Applicable or Relevant and Appropriate 

Requirements (Jun. 1992), at 5. 

2. NCP Requirements 

a. Development of Conceptual Site Model 

The NCP requires the Environmental Protection Agency (“EPA”) to develop a 

“conceptual site model” at the earliest stages of the RI process. See 40 C.F.R. § 300.430(b)(2) 

(EPA “shall . . . develop a conceptual understanding of the site based on the evaluation of 

existing data . . .”). EPA interpretive guidance also recognizes the development of a “conceptual 

site model” as a critical part of the site investigative process. See U.S. EPA, Guidance for 

Conducting Remedial Investigations and Feasibility Studies Under CERCLA, OSWER Dir. 

9355.3-01 (Oct. 1988) (“RI/FS Guidelines”), at 2-3 to 2-7. The RI/FS Guidelines identify the 

development of a conceptual site model as a specific activity to be conducted in the project 

planning stage for the RI/FS. It is used to assess “both the nature and the extent of 

contamination and to identify potential exposure pathways and potential human health and/or 

environmental receptors.” Id. at 2-3. The RI/FS Guidelines further identify the categories of 

information to be considered in developing the conceptual site model. The “conceptual site 

model should include known and suspected sources of contamination, types of contaminants and 

affected media, known and potential routes of migration, and known or potential human and 

environmental receptors.” Id. at 2-7. 

In applying the conceptual site model to the RI/FS process, EPA guidance clearly 

recognizes that the conceptual site model should be “carefully maintained and updated 

throughout the life of the site activities.” See U.S. EPA, Data Quality Objectives Process for 

Hazardous Waste Site Investigations, EPA QA/G-4HW, EPA/600/R-00/007, January 2000, at 
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15 L (providing guidance on developing data quality objectives for environmental data collection 

in support of hazardous waste site investigations, including Superfund remedial investigations). 

Regarding the process for developing and screening remedial action alternatives for the 

Feasibility Study (“FS”), EPA guidance states that “[s]ite characterization activities are typically 

continued throughout the . . . process,” and that “[t]he need for additional data may be 

determined at any time and/or a number of times throughout the process.” U.S. EPA, The 

Feasibility Study: Development and Screening of Remedial Action Alternatives, OSWER Dir. 

9355.3-01FS3 (Nov. 1989). 

b. Remedy Selection Criteria 

The NCP identifies the criteria EPA must use in evaluating remedial alternatives for 

cleaning up a Superfund site consistent with CERCLA § 121 cleanup standards. See 40 C.F.R. 

§ 300.430. For each remedial alternative being considered in the cleanup of a Superfund site, the 

NCP requires EPA to conduct a detailed analysis based on nine criteria. These criteria include 

two “threshold criteria,” five “primary balancing criteria,” and two “modifying criteria.” 40 

C.F.R. § 300.430(f)(1)(i)(A)-(C). 

The two threshold criteria are (1) overall protection of human health and the 

environment; and (2) compliance with ARARs. Id. § 300.430(e)(9)(iii)(A)-(B). The first 

threshold criterion focuses on whether the proposed remedial alternative provides adequate 

protection to human health and the environment – assessing both long-term and short-term 

effectiveness. The second threshold criterion assesses whether the proposed remedial alternative 

is in compliance with specific federal and state environmental regulations, and includes 

consideration of chemical-specific, location-specific, and action-specific ARARs. If an ARAR 

cannot be met for any particular remedial alternative, EPA must consider whether a waiver of 

that particular requirement is appropriate. See RI/FS Guidelines, at 6-7 to 6-8. 
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The five primary balancing criteria are: (1) long-term effectiveness and permanence, 

which assesses the risk remaining at the site upon completion of a remedial action; (2) reduction 

of toxicity, mobility, or volume through treatment, and how such treatment will address the site’s 

principal threats; (3) short-term effectiveness, which assesses the remedial alternative during the 

construction and implementation phase and considers factors such as environmental impact and 

protection of the community and workers during the remedial action; (4) implementability, 

which evaluates the technical and administrative feasibility of the remedial alternative; and (5) 

cost, which includes consideration of direct and indirect capital costs, annual operation and 

maintenance costs, and net present value of such costs. 40 C.F.R. §§ 300.430(e)(9)(iii)(C)-(G). 

Cost is a “central factor in all Superfund remedial selection decisions.” Id. § 300.430(e)(9)(iii); 

see also U.S. EPA, The Role of Cost in the Superfund Remedy Selection Process, Pub. 9200.3­

23FS (Sep. 1996), at 1. 

The two modifying criteria are: (1) state acceptance, including consideration of a State’s 

key issues and concerns, as well as state ARARs and use of waivers; and (2) community 

acceptance – taking into consideration community support and opposition to a proposed remedial 

alternative. 40 C.F.R. § 300.430(e)(9)(iii)(H)-(I). 

EPA must follow specific procedures in applying these nine criteria. See U.S. EPA, 

A Guide to Preparing Superfund Proposed Plans, Records of Decision, and Other Remedy 

Selection Decision Documents, OSWER Dir. 9200.1-23P (Jul. 1999) (“Guide to Preparing 

Superfund Proposed Plans”), at 1-5. As explained by the U.S. Court of Appeals for the D.C. 

Circuit: 

While the NCP identifies nine criteria to be used in selecting a remedy, all of the 
criteria are not given equal weight. Instead, they are divided into three 
classifications: threshold criteria, primary balancing criteria, and modifying 
criteria. Under this structure, “[o]verall protection of human health and the 
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environment and compliance with ARARs (unless a specific ARAR is waived) 
are threshold requirements that each alternative must meet in order to be eligible 
for selection.” 40 C.F.R. § 300.430(f)(1)(i)(A). EPA explained in the preamble 
to the NCP that remedial alternatives “must be demonstrated to be protective . . . 
in order to be eligible for consideration in the balancing process by which the 
remedy is selected.” 55 Fed. Reg. 8726 (1990). 

State of Ohio v. EPA, 997 F.2d 1520, 1531 (D.C. Cir. 1993). 

Thus, a proposed remedial alternative is only eligible for consideration if it meets the two 

threshold criteria. 40 C.F.R. § 300.430(f)(1)(i)(A). Thereafter, EPA must use the five primary 

balancing criteria to evaluate each remedial alternative. Id. § 300.430(f)(1)(i)(B). EPA must 

select preferred remedial alternatives that satisfy the threshold criteria and provide the “best 

balance of trade-offs” with respect to the five primary balancing criteria. Id. 

§ 300.430(f)(1)(ii)(E). The preferred remedial alternatives selected in the FS are to be based on 

EPA’s assessment of these first seven criteria.1 

Once the preferred remedial alternatives are selected for the site, EPA prepares and 

publishes a proposed plan for public and state consideration. Id. § 300.430(f)(2). If necessary, 

EPA can modify the plan based on the comments received from the state and the community, 

thereby applying the “state acceptance” and “community acceptance” modifying criteria. 

Id. § 300.430(f)(4). As EPA notes in its RI/FS Guidelines, “[m]odifying criteria, . . . may be 

considered to the extent that information is available during the FS, but can be fully considered 

only after public comment is received on the Proposed Plan. In the final balancing of trade-offs 

between alternatives upon which the final remedy selection is based, modifying criteria are of 

equal importance to the balancing criteria.” Guide to Preparing Superfund Proposed Plans, at 3­

7 (emphasis added). 
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3. Standard of Review 

In the event of judicial review, a court will evaluate EPA’s remedy selection process 

under the standard of judicial review set forth in CERCLA § 113(j), which provides that “judicial 

review of any issues concerning the adequacy of any response action taken or ordered by the 

[EPA] shall be limited to the administrative record.” 42 U.S.C. § 9613(j)(1). 

CERCLA § 113(j)(2) further provides that, in considering objections, the court may reject the 

response action selected if “the objecting party can demonstrate, on the administrative record, 

that the decision was arbitrary and capricious or otherwise not in accordance with law.” 

Id. § 9613(j)(2). 

In assessing whether EPA’s remedy selection process is arbitrary and capricious under 

CERCLA § 113(j), courts examine whether “[t]he agency has relied on factors which Congress 

has not intended it to consider, entirely failed to consider an important aspect of the problem, 

offered an explanation for its decision that runs counter to the evidence before the agency, or is 

so implausible that it would not be ascribed to a difference in view or the product of agency 

expertise.” United States v. Burlington N.R.R. Co., 200 F.3d 679, 689 (10th Cir. 1999). 

Burlington Northern demonstrates the standard EPA must meet under § 113(j). In 1984, 

EPA placed a wood treatment facility owned and operated by Broderick Investment Company 

(“BIC”) on the National Priorities List. U.S. v. Burlington N. R.R. Co, 200 F.3d 679, 682 (10th 

Cir 1999). The facility treated wood products with hazardous substances such as creosote and 

pentachlorophenol, and disposed of process waste in two unlined impoundments, which created 

sludge. Id. On June 30, 1988, EPA issued a Record of Decision (“ROD”) for Operable Unit 1 

1 The RI is the key tool for initially collecting and characterizing the relevant site data, which can then be used to 
conduct a detailed analysis of proposed remedial alternatives in the FS, applying the threshold and primary 
balancing criteria consistent with the requirements of CERCLA and the NCP. Id. § 300.430(e). 
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(“OU1”), which addressed treatment of impoundment sludge via on-site incineration. Id. EPA 

issued an amendment to the ROD for OU1 in 1991, which called for off-site reclamation of the 

sludge because incineration prices had increased and reclamation was an equally protective 

alternative. Id. Upon beginning to implement the ROD, Allied-Signal, the off-site sludge 

reclaimer, notified EPA that rocks in the sludge clogged the pumping equipment, adhered to the 

liners of the holding cells, and settled during transport to form “tar heels” in the rail cars used to 

transport the sludge. Id. As a result, Allied-Signal had to charge extra for installing a gravity 

settling box to pump sludge into the railcars, incinerating plastic liners and other miscellaneous 

materials in the holding tanks, and scraping and incinerating the “tar heels.” Id. at 692. The 

added requirements increased the costs associated with the amended ROD for OU1 from $2.2 

million to $3.5 million, or by approximately 60 percent. Id. Based on evidence in the 

administrative record cited by BIC, the court held that EPA’s failure to make a second 

amendment to the ROD for OU1 was arbitrary and capricious because (1) it left PRPs like BIC 

out of the decision-making process, (2) it resulted in fundamentally altering the remedy with 

respect to scope and cost, and (3) the cleanup, as undertaken, conflicted with the amended 

ROD’s provision rejecting off-site incineration of sludge, all inconsistent with the NCP. Id. at 

694. 

State of Minnesota v. Kalman W. Abrams Metals, Inc. is another case where a response 

action was held to be arbitrary and capricious under § 113(j)(2) because it was inconsistent with 

the NCP. State of Minnesota v. Kalman W. Abrams Metals, Inc., 155 F.3d 1019, 1024-25 (8th 

Cir. 1998). The lead agency, the Minnesota Pollution Control Agency (“MPCA”) issued a 

Request for Response Action (“RFRA”) seeking to require a response action addressing lead-

contaminated soil on Gerald McGuire’s property, which was used for burning insulation of wire 
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from local scrap dealers, and re-selling the wire. When McGuire refused to comply, the MPCA 

responded to the contamination by hiring a contractor, Microbial Biotechnology, Inc. (“MBI”), 

to perform on-site lead extraction soil washing. Id. MBI could not successfully complete the 

soil washing procedure due to mechanical problems with equipment and soil conditions that 

were not conducive to soil washing. Id. After hiring two additional contractors, MPCA rejected 

the soil washing procedure and instead completed on-site stabilization of the soil followed by 

off-site disposal. Id. 

In January 1996 the State of Minnesota commenced an action seeking cost recovery 

against the scrap dealers alleged to have been the source of the material processed on-site. Id. 

The defendants argued that MPCA’s response action was arbitrary and capricious under § 

113(j)(2) of CERCLA. The U.S. District Court for the District of Minnesota found that MPCA 

conducted the response action in an arbitrary and capricious manner because it: (1) failed to 

complete a feasibility study before selecting the soil washing remedy; (2) ignored an EPA 

contractor’s warning that “soil washing was ‘questionable’ because it would not ‘address total 

lead concentrations” and its recommendation that “complete removal of the contaminated 

material would be the most environmentally sound and cost-effective method at this site”; (3) 

provided minimal public notice of the proposed soil washing remedy; (4) contracted to 

implement the remedy before the public comment period ended; and (5) failed to effectively 

wash the soil. Id. The Eighth Circuit Court of Appeals affirmed the District Court for the stated 

reasons above and also because MPCA: (1) failed to verify MBI’s financial stability; (2) failed to 

require MBI to post a performance bond; and (3) the remedy selected was high-risk and high-

cost. Id. 
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B. Principles for Managing Contaminated Sediments 

EPA issued its Contaminated Sediment Remediation Guidance for Hazardous Waste Sites 

to provide technical and policy guidance for federal and state project managers considering 

remedial response actions under CERCLA. See U.S. EPA, Contaminated Sediment Remediation 

Guidance for Hazardous Waste Sites, OSWER Dir. 9355.0-85 (Dec. 2005), Executive Summary 

(“Contaminated Sediment Remediation Guidance”). The emphasis of this guidance is on 

evaluating alternatives during the feasibility study and remedy selection stage. See id. at 1-2. As 

EPA points out, “many aspects of the cleanup process may be more complex at sediment sites 

versus sites with soil or ground water contamination alone,” and a number of potentially 

complicating factors for addressing contaminated sediment sites are identified: 

•	 sediment sites may have a large number of sources, some of which can be 

ongoing and difficult to control; 

•	 the sediment environment is usually dynamic, and understanding the effect of 

natural forces and man-made (anthropogenic) events on sediment movement and 

stability as well as contaminant transport can be difficult; 

•	 cleanup work in an aquatic environment is frequently difficult from an 

engineering perspective and may be more costly than other media; 

•	 contamination is often diffuse and the sites are often large and diverse (e.g., 

mixed use, numerous property owners); 

•	 many sediment sites contain ecologically valuable resources or legislatively 

protected species or habitats; 

•	 for large sites, a number of communities with differing views and opinions may 

be affected; and 
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• there may be significant injuries to trustee resources at sediment sites. 

See id. at 1-3 to 1-4. 

The Contaminated Sediment Remediation Guidance incorporates EPA’s Principles for 

Managing Contaminated Sediment Risks at Hazardous Waste Sites, OSWER Dir. 9285.6-08 

(Feb. 2002) (“Principles for Managing Contaminated Sediment Risks”), issued by the Office of 

Solid Waste and Emergency Response. See Contaminated Sediment Remediation Guidance, at 

1-5. Principles for Managing Contaminated Sediment Risks outlines a framework for making 

risk management decisions concerning hazardous waste sites that have contaminated sediments. 

It presents an iterative approach to site evaluation to ensure that the site is fully understood 

before remedial decisions are made. See Principles for Managing Contaminated Sediment Risks, 

at 1. Specifically, the guidance in the Principles for Managing Contaminated Sediment Risks 

presents eleven risk management principles to be considered, the following eight of which 

predominate: 

•	 develop and refine a conceptual site model that considers sediment stability; 

•	 use an iterative approach in a risk-based framework; 

•	 carefully evaluate the assumptions and uncertainties associated with site 

characterization data and site models; 

•	 select site-specific, project-specific, and sediment-specific risk management 

approaches that will achieve risk-based goals; 

•	 ensure that sediment cleanup levels are clearly tied to risk management goals; 

•	 maximize the effectiveness of institutional controls and recognize their 

limitations; 
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•	 design remedies to minimize short-term risks while achieving long-term 

protection; and 

•	 monitor during and after sediment remediation to assess and document remedy 

effectiveness. 

Id. at 2-9. These principles are intended to be applied within the framework of EPA’s existing 

statutory and regulatory requirements, including the NCP’s nine remedy selection criteria (40 

C.F.R. § 300.430). See id. at 1-2. 

Moreover, the Contaminated Sediment Remediation Guidance instructs the remedy 

selection teams to refer to OSRTI Sediment Team and NRRB [National Remedy Review Board] 

Coordination at Large Sediment Sites, OSWER Dir. 9285.6-11 (Mar. 2004), to help ensure that 

the principles are appropriately considered before making site-specific risk management 

decisions. Contaminated Sediment Remediation Guidance, at 1-5. 

C. Applicable or Relevant and Appropriate Requirements (“ARARs”) 

CERCLA § 121(d)(2) requires that the level of control for any contaminant that will 

remain on-Site after completion of the remedial action must meet ARARs established by federal 

environmental law and more stringent state laws. See 42 U.S.C. § 9621(d)(2); see also U.S. 

EPA, CERCLA Compliance With Other Laws Manual: Interim Final (Aug. 1988) (“CERCLA 

Compliance With Other Laws Manual”), at 1-2. EPA may obtain a waiver of an ARAR if, inter 

alia, (1) compliance with an ARAR will result in greater risk to human health and the 

environment; (2) compliance with an ARAR is technically impracticable; (3) the selected remedy 

will attain an equivalent standard of performance; or (4) a state has not consistently applied the 

ARAR. See 42 U.S.C. § 9621(d)(4); see also CERCLA Compliance With Other Laws Manual, at 

1-71 to 1-75. 
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Requirements are “applicable” if they “specifically address a hazardous substance, 

pollutant, contaminant, remedial action, location, or other circumstance found at a CERCLA 

site.” 40 C.F.R. § 300.5. In order for a requirement to be applicable, “the remedial action or the 

circumstances at the site [should] satisfy all of the jurisdictional prerequisites of a requirement.” 

CERCLA Compliance With Other Laws Manual, at 1-10 (emphasis added). Requirements that 

are not applicable may be “relevant and appropriate” if they “address problems or situations 

sufficiently similar to those encountered at the CERCLA site that their use is well suited to the 

particular site.” See 40 C.F.R. § 300.5. A determination must be made that the requirement is 

both relevant and appropriate based on the evaluation of site-specific factors. See CERCLA 

Compliance With Other Laws Manual, at 1-10. 

1. Resource Conservation and Recovery Act (“RCRA”) 

a. Definition of Hazardous Waste and the Contained-In Policy 

RCRA regulates the identification and management of hazardous waste. See 42 U.S.C. 

§ 6902. RCRA is potentially applicable to remedies at sites that involve the cleanup of material 

identified as RCRA hazardous waste. Before a material can be identified as a RCRA hazardous 

waste, however, it must first be classified as a solid waste. EPA’s RCRA regulations set forth 

the scope of what is considered solid waste, which generally includes any material that is 

discarded, disposed, abandoned, or recycled in a way that is inherently “waste-like.” 

40 C.F.R. § 261.2. 

Pursuant to EPA’s “contained-in policy,” environmental media (including soil and 

sediment) are not “solid waste” and therefore, cannot themselves be hazardous waste.2 

2 As discussed in the LDR Phase IV Final Rule, “[u]nder the ‘contained-in’ policy, EPA requires that soil (and other 
environmental media), although not wastes themselves, be managed as if they were hazardous waste if they contain 
hazardous waste or exhibit the characteristic of hazardous waste.” See 63 Fed. Reg. 28,556, 28,621 (May 26, 1998); 
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Moreover, contaminated environmental media are not subject to regulation under RCRA unless 

they “contain” hazardous waste. U.S. EPA, Management of Remediation Waste Under RCRA 

(Oct. 1998), at 9. EPA guidance provides that contaminated environmental media contain 

hazardous waste: “(1) when they exhibit a characteristic of hazardous waste; or (2) when they are 

contaminated with concentrations of hazardous constituents from listed hazardous waste that are 

above-health-based levels.” Id. If contaminated environmental media contain hazardous waste, 

they are subject to all applicable RCRA requirements until they no longer contain hazardous 

waste. Contaminated environmental media no longer contain hazardous waste: “(1) when they 

no longer exhibit a characteristic of hazardous waste; and (2) when concentrations of hazardous 

constituents from listed hazardous wastes are below health-based levels.” Id. at 9-10. 

b. Land Disposal Restrictions 

Congress created EPA’s Land Disposal Restrictions (“LDR”) program under authority 

provided through enactment of the Hazardous and Solid Waste Amendments of 1984 

(“HSWA”). The implementing regulations are found at 40 C.F.R. Part 268. The LDR program 

is intended to ensure that toxic constituents present in hazardous waste are properly treated 

before hazardous waste is land disposed. 

As part of its implementation of the LDR program, EPA has developed mandatory 

technology-based treatment standards that must be met before hazardous waste is placed in a 

landfill. Wastes that do not meet treatment standards cannot be land disposed unless EPA has 

see also Letter from U.S. EPA to Thomas C. Jorling, Commissioner, Department of Environmental Conservation, 
State of New York (Jun. 19, 1989) (PPC 9441.1989(30)) (“Under our regulations, contaminated media are not 
considered solid waste in the sense of being abandoned, recycled, or inherently waste-like as those terms are defined 
in the regulations.”) (emphasis added); Letter from U.S. EPA to John E. Ely, Enforcement Director, Virginia 
Department of Waste Management (Mar. 26, 1991) (PPC 9441.1991(04)) (“Our federal regulations at 40 C.F.R. Part 
261.3 identify hazardous wastes. Among other things, these regulations state that a solid waste mixed with a 
hazardous waste is a hazardous waste. However, these regulations generally do not specifically address 
environmental media, which are not solid wastes, mixed with listed hazardous waste.”) (emphasis added). 
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granted a variance, extension, or exclusion, or the waste is managed pursuant to an approved “no 

migration” petition. Solvents and dioxin-containing wastes both are subject to established 

treatment standards. 

(i) Alternative Treatment Standards for Contaminated Soil 

Remediation of hazardous waste sites will often produce contaminated soil that the 

generator must handle as hazardous waste because it contains a listed hazardous waste or it 

exhibits a characteristic of hazardous waste. These remediation wastes, due to either their large 

volume or unique properties, are not always amenable to the applicable treatment standards. 

Because of this, EPA designated soil as a unique treatability group and promulgated alternative 

soil-specific treatment standards in the Phase IV Final Rule (63 Fed. Reg. 28,556; May 26, 

1998). As with hazardous waste, RCRA prohibits the land disposal of hazardous soil until the 

soil has been treated to meet LDR standards. The soil standards mandate reduction of hazardous 

constituents by 90 percent, capped at 10 times the universal treatment standard (“UTS”). 

As provided in the FS Addendum, EPA has chosen to apply the alternative treatment 

standards for soil to dewatered sediment for off-site disposal options under the sediment 

alternatives. 

(ii) Variance from a Treatment Standard 

With the establishment of soil-specific standards, EPA promulgated an additional 

provision in 40 C.F.R. § 268.44 for contaminated soil. Pursuant to § 268.44(h)(3), variances 

from otherwise applicable LDR treatment standards may be approved if it is determined that 

compliance with the treatment standard would result in treatment beyond the point at which 

short- and long-term threats to human health and the environment are minimized. This allows a 

site-specific, risk-based determination to supersede the technology-based LDR treatment 

standards under certain circumstances, allowing regulators to align cleanup levels and treatment 
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levels. Alternative LDR treatment standards established through site-specific risk-based 

variances are required to be within the range of values the Agency generally finds acceptable for 

risk-based cleanup levels. Decisions to grant or deny these variances are made by EPA Regions 

or authorized States. 

(iii) Dioxin-Containing Waste 

EPA has determined that incineration is the Best Demonstrated Available Technology 

(“BDAT”) for the treatment of dioxin-containing restricted RCRA hazardous waste. See 40 

C.F.R. § 268.40. While any technology short of dilution is permissible for achieving the 

required contaminant levels, only incineration has been able to achieve them. 

c. Applicability of “F” Waste Code 

Solid waste is considered to be hazardous if it is a material listed by regulation under one 

of four waste codes (F, K, P and U), or is a material exhibiting any of the following 

characteristics: (1) ignitability, (2) corrosivity, (3) reactivity, or (4) Extraction Procedure (“EP”) 

Toxicity. 40 C.F.R. § 261.11. The F code listings represent hazardous wastes from “non­

specific sources,” and include waste material from industrial and manufacturing processes. See 

40 C.F.R. § 261.31. The F020 code, which is at issue at the Site, is applied to wastes “from the 

production or manufacturing use . . . of tri- or tetrachlorophenol, or of intermediates used to 

produce their pesticide derivatives. (This listing does not include wastes from the production of 

Hexachlorophene from highly purified 2,4,5-trichlorophenol.).” 40 C.F.R. § 261.31. 

EPA policy states that “[s]ite managers are not required to presume that a CERCLA 

hazardous substance is a RCRA hazardous waste unless there is affirmative evidence to support 

such a finding.” U.S. EPA, Determining When Land Disposal Restrictions (LDRs) Are 

Applicable to CERCLA Response Actions, OSWER Dir. 9347.3-05FS (Jul. 1989), at 2. 

Moreover, “[w]here a facility owner/operator makes a good faith effort to determine if a material 
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is a listed hazardous waste but cannot make such a determination because documentation 

regarding a source of contamination, contaminant, or waste is unavailable or inconclusive . . . 

one may assume the source, contaminant or waste is not listed hazardous waste . . . .” 

Management of Remediation Waste Under RCRA, at 5. Therefore, provided the material in 

question does not exhibit a characteristic of hazardous waste, RCRA requirements do not apply. 

See id. 

EPA has discussed this approach in a number of contexts. In the preamble of the 

proposed NCP, EPA noted that it is often necessary to know the source of a waste to determine 

whether it is a RCRA listed hazardous waste and that “at many CERCLA sites no information 

exists on the source of the wastes.” 53 Fed. Reg. 51,394, 51,444 (Dec. 21, 1988). EPA 

recommended that available site information, such as manifests, storage records and vouchers, be 

used to ascertain the sources of wastes, but when this documentation is not available or 

inconclusive, it may be assumed that the wastes are not listed wastes. Id. EPA confirmed this 

approach in the preamble to the final NCP. See 55 Fed. Reg. 8,666, 8,758 (Mar. 8, 1990); see 

also Management of Remediation Waste Under RCRA, at 4-5. 

In the HWIR-Media proposed rule, 61 Fed. Reg. 18,780 (Apr. 29, 1996), EPA expanded 

the policy to also cover dates of waste disposal – if, after a good faith effort to determine dates of 

disposal, a facility owner/operator is unable to make such a determination because 

documentation of dates of disposal is unavailable or inconclusive, one may assume disposal 

occurred prior to the effective date of applicable LDRs. Id. at 18,805. EPA concluded that “if 

information is not available or inconclusive, facility owner/operators may generally assume that 

the material contaminating the media were not hazardous wastes.” Id. 
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The LDR Phase IV Final Rule, 63 Fed. Reg. 28,556 (May 26, 1998), supports this 

interpretation and provides guidance on the type of assessment needed to determine the source of 

waste. EPA reiterated that “if information is not available or inconclusive, it is generally 

reasonable to assume that contaminated soils do not contain untreated hazardous waste placed 

after the effective dates of applicable land disposal prohibitions.” Id. at 28,619. Further, 

“program implementers and facility owners/operators cannot make the determination that 

information on the types of waste contamination or dates or placement is unavailable or 

inconclusive without first making a good faith effort to uncover such information.” Id. 

d.	 Applicability of RCRA and the LDRs to In-Place Contaminated 
Soil 

In-place contaminated environmental media are not subject to RCRA LDR regulations, 

because the LDRs do not apply to in-situ contaminated soil. This is consistent with the EPA 

policy that “[i]n order for something to be classified as a hazardous waste it must first be a solid 

waste. In-place media does not meet the definition of solid waste. That’s where it is supposed to 

be. It’s not discarded.” U.S. EPA, Training Curriculum: Session 10, RCRA Hazardous Waste 

Identification: Special Regulatory Conventions (emphasis in original). 

EPA explicitly states in its 1998 Phase IV LDR rulemaking that the LDRs do not apply to 

in-situ contaminated soils: 

Land disposal restrictions only attach to prohibited hazardous waste (or hazardous 
contaminated soil) when it is (1) generated and (2) placed in a land disposal unit 
[footnote omitted]. Therefore, if contaminated soil is not removed from the land 
(i.e., generated), LDRs cannot apply. Similarly, if contaminated soil is removed 
from the land (i.e., generated) yet never placed in a land disposal unit, LDRs 
cannot apply.43 In other words, LDRs do not apply to contaminated soil in situ or 
force excavation of contaminated soil. If soils are excavated, however, LDRs 
may apply, as discussed below. 

63 Fed. Reg. at 28,617 (emphasis added). 

Footnote 43 in the quoted text discusses EPA’s area of contamination policy: 
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Note that, as discussed later in today’s preamble, nothing in today’s final rule 
affects implementation of the existing “area of contamination” policy. Therefore, 
soil managed within areas of contamination, even if it is “removed from the land” 
within such an area, would not be considered to be “generated.” 

Id. at 28,617 n. 43. 

In publishing the HWIR-Media proposed rules, EPA made clear that the contaminated 

media rules apply only after a decision has been reached under other rules and guidance to 

remove contaminated media and manage them other than in-situ: 

EPA wishes to emphasize that the proposed HWIR-media rules would not affect 
which media or wastes at a site must be cleaned up, or how much contaminated 
media should be excavated. Such decisions are usually made according to federal 
or state cleanup laws and regulations, most of which specify certain guidelines or 
criteria for determining how sites are to be cleaned up. Only after those decisions 
are made would these HWIR-media regulations come into play. 

61 Fed. Reg. at 18,789. 

Capping wastes in-place does not constitute a placement/land disposal management 

practice for purposes of the LDRs. See U.S. EPA, Superfund Management of Investigation-

Derived Wastes During Site Inspections, OSWER Dir. 9345.3-02 (May 1991). When managed 

in-situ, environmental media not removed from the area of contamination do not trigger the 

LDRs: 

In the area of contamination policy, EPA interprets RCRA to allow certain 
discrete areas of generally dispersed contamination to be considered a RCRA unit 
(usually a landfill). 55 FR 8758-8760 (March 8, 1999). This interpretation allows 
hazardous wastes (and hazardous contaminated soils) to be consolidated, treated 
in situ or left in place within an area of contamination without triggering the 
RCRA land disposal restrictions or minimum technology requirements – since 
such activities would not involve “placement into a land disposal unit,” which is 
the statutory trigger for LDR. EPA clarifies that its interpretation of LDR 
applicability for contaminated soil does not, in any way, affect implementation of 
the area of contamination policy. 

63 Fed. Reg. at 28,620 (emphasis added). 
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2. Toxic Substances Control Act (“TSCA”) 

Pursuant to TSCA, EPA has promulgated regulations to address the cleanup and disposal 

of PCB remediation waste. See 40 C.F.R. Part 761, Subpart F. “PCB remediation waste” 

includes “waste containing PCBs as a result of a spill, release, or other unauthorized disposal . . . 

prior to April 18, 1978, that are currently at concentrations > 50 parts per million (“ppm”) PCB, 

regardless of the concentrations of the original spill.” 40 C.F.R. § 761.3. Bulk PCB remediation 

waste (e.g., soils and sediments) with concentrations less than or equal to 100 ppm may remain 

in-place in low occupancy areas if the area is capped. Id. § 761.61(a)(4)(i)(B)(3). The cap must 

be of sufficient thickness to “prevent or minimize human exposure, infiltration of water, and 

erosion” and be subject to appropriate institutional controls. Id. § 761.61(a)(7)-(8). 

3. Preliminary Remediation Goals (“PRGs”) for Dioxins in Soils 

The current PRG for dioxin in residential soil is 1 ug/kg. In May 2009, EPA issued a 

“Science Plan for Activities Related to Dioxins in the Environment” detailing a plan, with 

interim milestones, for completion of the Agency’s reassessment of the health risks of exposure 

to dioxin, entitled “Exposure and Human Health Reassessment of 2,3,7,8-Tetrachlorodibenzo-p-

Dioxin (“TCDD”) and Related Compounds” and commonly known as the “dioxin reassessment.” 

One of the plan’s interim milestones is the issuance of updated interim PRGs for dioxins and 

dioxin-like compounds (including certain PCBs) in soils. In late December 2009, EPA issued its 

draft updated interim PRGs. The draft interim PRGs proposed by EPA are more stringent than 

the existing ones, and would reduce the PRGs for soil in industrial and commercial areas from 

between 5,000 and 20,000 parts per trillion (“ppt”) to 950 ppt, and the PRGs for soil in 

residential areas from 1,000 ppt to 72 ppt. U.S. EPA, Public Review Draft, Draft Recommended 

Interim Preliminary Remediation Goals for Dioxin in Soil at CERCLA and RCRA Sites, OSWER 

Dir. 9200.3-56 (Dec. 30, 2009)(“Public Review Draft”), at 13. Notice of the draft interim PRGs 
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was published in the Federal Register on January 7, 2010, see 75 Fed. Reg. 984 (Jan. 7, 2010), 

and EPA has not yet finalized the interim PRGs. 

EPA’s Public Review Draft expressly states that: “the findings and conclusions in this 

document are for public review and should not be construed to represent any final agency 

determination or policy” (document footer). Moreover, EPA states that: “[u]ntil these draft 

recommended interim PRGs are finalized, EPA will continue to use the 1998 recommended 

interim PRGs (EPA 1998).” Id. at 2. 

4. Executive Orders 

EPA does not consider Executive Orders to be ARARs; instead, they are “to-be­

considered” materials (“TBCs”). U.S. EPA, Considering Wetlands at CERCLA Sites, Pub. 

9280.0-03 (May 1994), at 11-12. In its guidance, EPA states that TBCs “are meant to 

complement the use of ARARs, not to compete with or replace them. TBCs are not legally 

enforceable and therefore are not ARARs. Their identification and use are not mandatory.” Id. 

at 11. EPA also states that Executive Orders “differ from other TBCs in that they are orders of 

the President to all Executive Branch employees, so that even though they are not ARARs under 

CERCLA they should be complied with.” Id. at 12 (emphasis added). 

5. State ARARs 

On-site remedial actions must attain promulgated state environmental and facility siting 

requirements that are more stringent than federal ARARs, if the state requirement is identified in 

a “timely” manner. See 42 U.S.C. § 9621(d)(2); see also U.S. EPA, CERCLA Compliance With 

Other Laws Manual: Part II. Clean Air Act and Other Environmental Statutes and State 

Requirements, OSWER Dir. 9234.1-02 (Aug. 1989) (“CERCLA Compliance With Other Laws 

Manual: Part II”), at 7-1. Potential state ARARs include requirements regarding the siting of 

waste treatment, storage and disposal facilities; control of discharges to surface waters; and 
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preventing further degradation of surface waters and groundwater. CERCLA Compliance With 

Other Laws Manual: Part II, at 7-10, 7-26 to 7-27, 7-28, 7-30. A state ARAR may be waived if 

the state has inconsistently applied the standard at cleanup sites within the state. See 42 U.S.C. 

§ 9621(d)(4)(E). 

Chemical-specific state ARARs identified by EPA for the Site include the State of Rhode 

Island and Providence Plantations, Department of Environmental Management, Office of Waste 

Management, Rules and Regulations for the Investigation and Remediation of Hazardous 

Material Releases, Short Title: Remediation Regulations (DEM-DSR-01-93) (“Remediation 

Regulations”). In accordance with Rule 8.02 of the Remediation Regulations, unless otherwise 

specified, “soil contaminated as a result of a release of hazardous materials shall be remediated 

in a manner which meets the direct exposure and leachability criteria for each hazardous 

substance established in Rule 8.02.B (Method 1 Soil Objectives: Tables 1 and 2), Rule 8.02.C 

(Method 2 Soil Objectives) or Rule 8.04 (Method 3 Remedial Objectives); or the background 

concentration of the hazardous substance as established by Rule 8.06 (Background 

Concentrations for Soils).” 

Soil at the Site has been determined to contain contaminants subject to the Rule 8.02.B 

soil objectives. In accordance with Rule 8.03 of the Remediation Regulations, “groundwater 

contaminated as a result of a release of hazardous materials located in a GB area shall be 

remediated to a concentration which meets the groundwater objective for each hazardous 

substance established in Rule 8.03.B.ii (Method 1 GB Groundwater Objectives) and specified in 

Table 4, Rule 8.03.C (Method 2 GB Groundwater Objectives) or Rule 8.04 (Method 3 Remedial 

Objectives); or the background concentration of the hazardous substance.” Groundwater at the 
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Site has been determined to contain contaminants subject to the Rule 8.03 GB groundwater 

objectives. 

Action-specific state ARARs identified by EPA for the Site include RIDEM Rules and 

Regulations for Hazardous Waste Management (Amendment Eff. Feb. 9, 2007) (“Hazardous 

Waste Regulations”). Rhode Island has been delegated authority to administer the federal RCRA 

statute through its regulations. The standards set forth in 40 C.F.R. Part 261 are incorporated 

into the state requirements by reference. The Hazardous Waste Regulations set forth 

requirements for hazardous waste determination according to federal (40 C.F.R. § 262.11) and 

state (Rule 5.08) definitions. As provided in Table 3-1 of the FS Report, “[s]olid waste 

generated by excavation of soils or sediments at the Site is required to undergo hazardous waste 

determination.” EPA takes the position, as presented in Table 3-1 of the FS Report, that the 

RIDEM standard is “relevant and appropriate because wastes that may be classified as 

hazardous waste were disposed of prior to 1980.” 

D. Information Quality Act (“IQA”) 

The IQA, Section 515(a) of the Treasury and General Government Appropriations Act 

for Fiscal Year 2001 (Public Law 106-554; H.R. 5658), was passed in 2000 as a rider to an 

omnibus budget package. The IQA directs the Office of Management and Budget (“OMB”) to 

develop guidelines to “ensur[e] and maximize[e] the quality, objectivity, utility, and integrity of 

information” disseminated by federal agencies “in fulfillment of the purposes [of] the Paperwork 

Reduction Act.” Id. 

In 2002, OMB issued Guidelines for Ensuring and Maximizing the Quality, Objectivity, 

Utility, and Integrity of Information Disseminated by Federal Agencies (“OMB Guidelines”). 67 

Fed. Reg. 8452 (Feb. 22, 2002). Pursuant to the OMB Guidelines, EPA issued its Guidelines for 
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Ensuring and Maximizing the Quality, Objectivity, Utility, and Integrity of Information 

Disseminated by the Environmental Protection Agency in October 2002 (“EPA Guidelines”). 

Information and data disseminated by EPA must meet OMB and EPA standards for 

“objectivity,” “integrity,” and “utility.” EPA Guidelines, at 3. According to the EPA Guidelines: 

“Objectivity” focuses on whether the disseminated information is being presented 
in an accurate, clear, complete, and unbiased manner, and as a matter of 
substance, is accurate, reliable, and unbiased. “Integrity” refers to security, such 
as the protection of information from unauthorized access or revision, to ensure 
that the information is not compromised through corruption or falsification. 
“Utility” refers to the usefulness of the information to the intended users. 

EPA Guidelines, at 15. 
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UNITED STATES DISTRICT COURT 
FOR THE DISTRICT OF RHODE ISLAND 


Plaintiff, 
1 
1 


v. 
1 
1 


NEW ENGLAND CONTAINER COMPANY, INC., 
1 
) 


PROVIDENCE WASHINGTON INSURANCE 
COMPANY and TRAVELERS CASUALTY 


1 
1 


& SURETY COMPANY, 1 


Defendants. 
) 
1 


Civil Action No. 


Jury Trial Demanded 


COMPLAINT 


The Parties 


1. Plaintiff, Emhart Industries, Inc. ("Emhart"), is a Connecticut corporation, 


having its principal place of business in Towson, Maryland. 


2. Emhart is informed and believes, and therefore avers, that defendant, New 


England Container Company, Inc. ("'NECC"), is a corporation organized under the laws of the 


State of Rhode Island, with its current principal place of business in Richboro, Pennsylvania. At 


pertinent times, NECC has had its principal place of business in Providence, Rhode Island. 


3. Emhart is informed and believes, and therefore avers, that defendant 


Travelers Casualty & Surety.Company, formerly known as Aetna Casualty and Surety Company 


("Travelers"), is an insurance company organized under the laws of the State of Connecticut, 


with its principal place of business in Hartford, Connecticut. At all times pertinent, Travelers 


was licensed to do business, and was doing and transacting business, in the State of Rhode 


Island. 
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4. Emhart is informed and believes, and therefore avers, that defendant 


Providence Washington Insurance Company ("Providence Washington"), is an insurance 


company organized under the laws of the State of Rhode Island, with its principal place of 


business in Providence, Rhode Island. At all times pertinent, Providence Washington was 


licensed to do business, and was doing and transacting business, in the State of Rhode Island. 


Jurisdiction and Venue 


5. This Court has subject matter jurisdiction of the claims asserted in Counts 


I, I1 and VT pursuant to 42 U.S.C. 5 9613(b) in that those counts involve controversies arising 


under the Comprehensive Environmental Response, Compensation, and Liability Act 


("CERCLA") and pursuant to 28 U. S.C. 3 133 1 in that said claims arise under the laws of the 


United States. 


6. This Court has supplemental jurisdiction of the claims alleged in the 


remaining counts pursuant to 28 U.S.C. § 1367 in that such claims are so related to the claims 


within this Court's original jurisdiction that they form a part of the same case or controversy 


under Article 111 of the United States Constitution. 


7. This Cowt has subject matter of the claims for declaratory relief pursuant 


to 28 U.S.C. fj 2201 and/or 42 U.S.C. § 9613(g)(2). 


8. Venue lies in this Court pursuant to 28 U.S.C. § 1391(b) and 42 U.S.C. $ 


9613(b) in that a substantial part of the events or omissions giving rise to the claims occurred in 


this District, the releases or threatened releases of hazardous substances occurred in this District, 


and defendants reside or have done business in this District. 
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Facts 


A. The Insurance Policies 


9. Emhart is informed and believes, and therefore avers, that Travelers issued 


Iiability insurance policies to NECC between at least 1969 and 1982 ("Travelers Policies"). The 


Travelers Policies include the following: 


Policy Number 


43PC2986 1CC 


Unavailable 


43AL140755CCA 


43AL143048CCA 


43AL264195CCA 


43AL266935CCA 


43AL269294CMA 


43AL27 1243 


43AL273795CCA 


43 GLOOOOlO6 1 


43 GL9983CCA 


43GL1061CCA 


43XS3583 


94C206921 CCA 


Unavailable 


43GL332007CCA 


UnavailabIe 


Policv Period 


10/2/69 -- 1012/70 


ll/l5/7O - 11/15/71 


11/15/71 - 11/15/72 


11/15/72 - 11/15/73 


11/15/73 - 11/15/74 


11/15/74 - 1 1/15/75 


11/15/75 - 11/15/76 


11/15/76 - 11/15/77 


11/15/77 - 11/15/78 


11/15/78 - 11/15/79 


11/15/79 - 11/15/80 


11/15/79 - 11/15/80 


11/15/79 - 11/15/80 


1 111 5/80 - 1 l/l Y8 1 


Il/l5/8O - 11/15/81 


11/15/81 - 11/15/82 


11/15/81 - 11/15/82 


10. Emhart is informed and believes, and therefore avers, that Providence 


Washington issued liability insurance policies to NECC between at least 1 982 and 198 5 


("Providence Washington Insurance Policies"). The Providence Washington Policies include the 


following: 
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Policy Number Policv Period 


CL72 1852 11/15/82 - 8/1/83 


Unavailable 11/15/82 - 8/1/83 


B. The Centredale Manor Suverfund Site 


11. On September 15,1999, the Environmental Protection Agency ("EPA") 


issued to NECC a Notice of Potential Liability pursuant to Section 107(a) of CERCLA, 42 


U.S.C. (j. 9607(a), relating to the Centredale Manor Superfund Site in North Providence, Rhode 


Island ("Site"). 


12. The EPA defined the Site as consisting of two parcels of land, 2072 and 


2074 Smith Street, and portions of the Woonasquatucket River and its floodplain that are 


adjacent to the two parcels on Smith Street, including but not limited to two ponds, Allendale 


Pond and Lyman Mill Pond. 


13. On February 28,2000, the EPA issued to Emhart a Notice of Potential 


Liability with respect to the Site. In said Notice of Potential Liability, the EPA demanded, 


alia, that Emhart remediate the Site and reimburse the EPA for the "response" costs, within the 


meaning of 42 U.S.C. 5 9601(25), that the EPA incurred in connection with the Site. 


14. On March 6,2000, the Site was placed on the National Priorities List, 


pursuant to Section 105(a) of CERCLA, 42 U.S.C. 6 9605(a). 


15. On April 12,2000, the EPA issued a Unilateral Administrative Order for 


Removal Action ("First Order") to NECC, Emhart and other respondents, ordering the 
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respondents to undertake certain time-critical removal. activities with respect to environmental 


conditions at the Site. 


1 On March 26,2001, the EPA issued a Second Administrative Order for 


Removal Action ("Second Order") to NECC, Emhart and other respondents, ordering the 


respondents to implement certain non-time-critical removal actions with respect to the Site. 


17- On September 11,2003, the EPA executed a Third Administrative Order 


on Consent for Removal Action ("Third Order") with a number of respondents, including Emhart 


and NECC, requiring the respondents to implement additional time-critical removal activities at 


the Site. 


18. Emhart has complied with the requirements of the First, Second and Third 


Orders. 


19. Emhart has incurred substantial costs as a result of the EPA proceedings, 


including the costs of complying with the First, Second and Third Orders and other costs in 


connection with the EPA proceedings. 


20. The EPA has asserted that the response costs which it will seek to recover 


from Ernhart and other PRPs are approximately $1 5 million before interest. 


21. The ultimate remedy at the Site will be determined after the EPA 


completes a Remedial Investigation to characterize the nature and extent of contamination at the 


Site and a Feasibility Study to develop and analyze alternative remedial actions and issues a 


Record of Decision. 


22. The EPA is in L e  process of conducting a Remedial Investigation of the 


Site. An EPA contractor issued an Interim Final Remedial Investigation report concerning the 


Site that was dated June 30,2005. 
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23. Emhart is informed and believes, and therefore avers, that once the 


Feasibility Study is completed and the Record of Decision is issued, Emhart will be required to 


undertake remedial work at the Site costing millions of dollars. 


24. Emhart i s  informed and believes, and therefore avers, that NECC provided 


notice of the EPA claim concerning the Site, and other information concerning proceedings in 


connection with the Site, to Travelers and Providence Washington. 


C .  Operations at the Site 


25. From approximately 1952 until the early 1 WOs, NECC operated a facility 


for reconditioning steel drums on a portion of the Site. In the course of those operations, NECC 


received h s  from many sources, reconditioned the drums and then sold the reconditioned 


drums. The d m s  that NECC received were substantially, but not completely, empty. Those 


drums often contained small amounts of residue. 


26. Emhart is informed and believes, and therefore avers, that the customers 


of M C C  who provided drums for reconditioning included entities that sold trichlorophenol or 


products in which trichlorophenol was an ingredient. Emhart is informed and believes, and 


therefore avers, that the residue in drums that NECC received from those customers included 


trichIoropheno1. 


27. In the course of reconditioning drums for future sale, NECC incinerated 


the d m s  that it received. In the course of bringing the drums to the incinerator, there were 


spiIls and leaks of the residual contents of the drums. 


28. Emhart is informed and believes, and therefore avers, that the actions of 


NECC in incinerating drums, as part of the reconditioning process, resulted in the into 
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the "environment," within the meaning of 42 U.S.C. $9 9601 (8) and 9601 (22), of various 


cogeners of dioxin. 


29. In addition to the releases of dioxin, the operations of NECC resulted in 


the "release" into the "environment," within the meaning of 42 U.S.C. $9 9601(8) and 9601(22j, 


of other "hazardous substances," within the meaning of 42 U.S.C. 9601(14). 


30. The EPA has alleged that the liability of Emhart is based on the activities 


of Metro- Atlantic, Inc. ("Metro-Atlantic"). Metro- Atlantic was a chemical manufacturing 


company that conducted business operations on a portion of the Site fiom the 1940's through in 


or about 1968. 


COUNT I 
Cost Recovery Under CERCLA - NECC 


31. Emhart incorporates the allegations contained in paragraphs 1 through 30 


of the Complaint, as if set forth in MI herein. 


32. Emhart is informed and believes, and therefore avers, that the Site 


constitutes a "facility" or facilities within the meaning of 42 U.S.C. 5 9601 (9). 


33. Ernhart is informed and believes, and therefore avers, that NECC was an 


"operator," within the meaning of 42 U.S.C. 5 9601(20)(A), of a portion of the Site. 


34. Emhart is informed and believes, and therefore avers, that during the 


period in which NECC was an operator of a portion of the Site, there was "disposal," within the 


meaning of 42 U.S.C. 5 9601(29), of "hazardous substances," within the meaning of 42 U.S.C. 


@ 9601 (1 4), at the Site as a result of the activities of NECC. 


35. Emhart is informed and believes, and therefore avers, that as a result of 


activities conducted at the Site by NECC, there have been "releases" or threatened 'YeIeases," 
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within the meaning of 42 U.S.C. $6 9601(8) and 9601(22), of "hazardous substances," within the 


meaning of 42 U.S.C. $8 9601(14), at and from the Site. 


36. The aforesaid releases or threatened releases of hazardous substances at 


the Site have caused Emhart to incur necessary "response" costs, within the meaning of 42 


U.S.C. 8 9601(25), which are consistent with the national .contingency plan. 


37. Emhart is informed and believes, and therefore avers, that it will incur 


additional such necessary response costs as a result of the aforesaid release or threaten4 release 


of hazardous substances at the Site. 


38. Emhat is informed and believes, and therefore avers, that, pursuant to 47 


U.S.C. fi 9607(a), Emhart is entitled to recover fiom NECC the response costs that Emhart has 


incurred in connection with the Site, plus interest. 


COUNT I1 
Contribution Under CERCLA - NECC 


39. Emhart incorporates the allegations contained in paragraphs 1 through 38 


of the Complaint, as if set forth in full herein. 


40. Emhart is informed and believes, and therefore avers, that an 


administrative civil action, pursuant to 42 U.S.C. 5 9606, is presently pending against Emhart. 


41. Ernhart is informed and believes, and therefore avers, that NECC operated 


a "facility" or "facilities," within the meaning of 42 U.S.C. 5 9601(9), during the time period in 


which there was "disposal," within the meaning of 42 U.S.C. 5 9601(29), of "hazardous 


substances," within the meaning of 42 U.S.C. 68 9601 (22), at the Site. 


42. Emhart is infomcd and believes, and therefore avers, that as a result of 


activities conducted at the Site by NECC, there have been "releases" or threatened "releases," 
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within the meaning of 42 U.S.C. $§ 9601(8) and 9601(22), of "hazardous substances," within the 


meaning of 42 U.S.C. $8 9601 (l4), at and from the Site. 


43. The aforesaid releases or threatened releases of hazardous substances at 


the Site have caused Emhart to incur necessary "response" costs, within the meaning of 42 


U.S.C. 5 9601(25), which are consistent with the national contingency plan. 


44. Emhart is informed and believes, and therefore avers, that it will incur 


additional such necessary response costs as a result of the aforesaid reIease or threatened release 


of hazardous substances at the Site. 


45. E m h a  is informed and believes, and therefore avers, that, pursuant to 42 


U.S.C. 9613(f)(l), NECC is Iiable to Emhart for its proportionate share of all response costs 


incurred or to be incurred by Emhart in connection with the Site, plus interest. 


COUNT III 
INDUSTRIAL PROPERTY REMEDIATION AND REUSE ACT 


JRI. GEN. LAWS S 23-19.14-1 et sea) - NECC 
46. Ernhart incorporates the allegations contained in paragraphs I through 45 


of the Complaint, as if set forth in full herein. 


47, Ernhart is informed and believes, and therefore avers, that NECC is a 


"person" within the meaning of R.I. Gen. Laws § 23-19.14-3(h). 


48. Emhart is informed and beIieves, and therefore avers, that NECC is an 


"operator" within the meaning of R.I. Gen. Laws 5 23-19.14-3(f), of the Site. 


49. Emhart is informed and believes, and therefore avers, that the Site is a 


"site" within the meaning of R.I. Gem Laws 5 23-19.14-3(n). 


50. Ernhart is informed and believes, and therefore avers, that there were 


disposals at the Site by NECC of "hazardous materials" within the meaning of R.I. Gen. Laws 


$23-19.14-3(~). 


9 
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5 1. Emhart is informed and believes, and therefore avers, that there was 


contamination at the Site by "hazardous substances" within the meaning of R.I. Gen. Laws 5 23- 


19.14-3(d). 


52. Emhart is informed and believes, and therefore avers, that there have been 


actual releases, within the meaning of R.I. Gen. Laws § 23-19.14-30), and/or potential threats of 


release, of hazardous materials at the Site. 


53. Emhart is informed and believes, and therefore avers, that NECC is a 


"responsible party" within the meaning of R.I. Gen. Laws 5 23-19.14-6@). 


54. Emhart has incurred costs of necessary 'Yemoval or remedial actions," 


within the meaning of R.I. Gen. Laws 5 23-19.14-3@), with respect to the Site. Said removal or 


remedial actions were necessary to rectiq the effects of releases of hazardous material at the Site 


so as to prevent a substantial danger to present or hture public health or welfare or the 


environment. 


55. Emhart is informed and believes, and therefore avers, that NECC is liable 


to Emhart, pursuant to R.I. Gen. Laws 5 23-19.14-6, for the necessary costs of removal or 


remedial actions with respect to the Site that Emhart has incumd, plus interest. 


C O W  Iv 
HAZARDOUS WASTE MANAGEMENT ACT 


JRI. Gen. Laws 6 23-19.1) - NEEC 


56. Emhart incorporates the allegations contained in paragraphs 1 through 55 


of the Complaint, as if set forth in full herein. 


57. Emhart is informed and believes, and therefore avers, that NECC is a 


"person" within the meaning of R.I. Gen. Laws 5 23-1 9.1-4610). 
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58. Emhart is informed and believes, and therefore avers, that there was 


"disposal," within the meaning of R.I. Gen. Laws $12-19.1-4(3), by NECC at the Site of 


"hazardous waste" within the meaning of R.I. Gen. Laws 23-1 9.1-4(4). 


59. Emhart is informed and believes, and therefore avers, that NECC has 


engaged in the disposal of hazardous wastes in a manner or location not authorized by R.I. Gen. 


Laws 5 23 - 1 9. f -1, et seq., or the rules and regulations promulgated thereunder. 


60. Emhart is informed and believes, and therefore avers, that NECC has 


caused the unauthorized transportation, storage or disposal of hazardous wastes in violation of 


R.I. Gen. Laws 23-19.1-1, et seq. 


61. Emhart has incuxred damage, injury or loss, including costs of 


containment, cleanup, restoration and removal of hazardous wastes, which result directly or 


indirectly h m  the discharges by NECC. 


62. E m h d  is informed and believes, and therefore avers, that pursuant to R.I. 


Gen. Laws § 23-19.1-22(a), NECC is Iiable to Emhart for dl cost of containment, cleanup, 


restoration and removal of hazardous wastes, and for alI damages, losses or injuries, including 


environmental, which result directly or indirectly from the discharges by NECC at the Site. 


COUNT v 
Equitable Indemnitv - NECC 


63. Emhart incorporates the allegations contained in paragraphs 1 through 62 


of the Complaint, as if set forth in full herein. 


64. Ernhart is informed and believes, and therefore avers, that there was 


disposal of hazardous materials at the Site during the time that NECC operated at a portion of the 


Site. 
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65. The EPA issued orders concluding that Emhart is a "liable party," withim 


the meaning of 42 U.S.C. $9607, and, as result of said orders, Emhart has paid "response" costs 


within the meaning of 42 U.S.C. 5 9601 (25). 


66. The EPA issued orders concluding that NECC is a "liable party," within 


the meaning of 42 U.S.C. 3 9607, and that NECC is liable for "response" costs within the 


meaning of 42 U.S.C. 8 9601(25). 


67. Ernhart is informed and believes, and therefore avers, that, as between 


Emhart and NECC, the respqnse costs incurred by Elnhart ought to be reimbursed by NECC. 


68. Emhart is informed and believes, and therefore avers, that it is entitled to 


indemnification from NECC. 


COUNT VI 
Declaratory Judgment - NECC 


69. Emhart incorporates the allegations contained in paragraphs 1 through 68 


of the Complaint, as if set forth in full herein. 


70. Emhart is informed and believes, and therefore avers, that there is a 


controversy between Emhart and NECC concerning the nature and extent of the obligation of 


NECC to pay for anticipated future response costs with respect to the Site. 


71. Emhart is entitled to a declaration that NECC is liabIe to Emhart for the 


costs that Ernhart will incur with respect to the Site. 


COUNT VII 
Declaratorv Judgment As To Emhart's Riphts Under Travelers Policies 


72. Emhart incorporates the allegations contained in paragraphs 1 through 71 


of the Complaint, as if set forth in full herein. 


73. The claims that Emlmt has asserted against NECC herein are within the 


scope of the coverage afforded by the Travelers Policies. 
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74. Ernhart is informed and believes, and therefore avers, that Travelers has an 


obligation, under the Travelers Policies, to satisfy NECC's obligations to Emhart with respect to 


the damages that Emhart will recover if it prevails against NECC with respect to the claims 


asserted herein. 


75. Emhart is informed and believes, and therefore avers, that Travelers denies 


that it has an obligation to satis@ NECC's obligations to Emhart with respect to the damages that 


Emhart will recover if it prevails against NJXC with respect to the claims asserted herein. 


76. Emhart is informed and believes, and therefore avers, that Emhart, as a 


result of its claims against NECC, is an intended beneficiary of the Travelers Policies and, as 


such, that it is a third party beneficiary of the Travelers Policies. 


77. mere is an actual controversy between Ernhart, as a third party 


beneficiary of the Travelers Policies, and Travelers as to the obligations of Travelers to Emhart if 


Ernhart prevails against NECC with respect to the claims asserted herein. 


78. Emhart is informed and believes, and therefore avers, that it is entitled to a 


declaration that Travelers is obligated to pay to Emhart the amount of damages, up to the 


indemnification limits of the Travelers Policies, for which NECC will be liable if Ernhart 


prevails against NECC with respect to the claims asserted herein. 


COUNT VTII 
Declaratorv Judgment As To Emhart's Rights Under Providence Washin~ton Policies 


79. Emhart incorporates the allegations contained in paragraphs 1 through 78 


of the Complaint, as  if set forth in Ml herein. 


80. The claims that Emhart has asserted against NECC herein are within the 


scope of the coverage afforded by the Providence Washington Policies. 
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8 1. Emhart is informed and believes, and therefore avers, that Providence 


Washington has an obligation, under the Providence Washington Policies, to satisfy NECC's 


obligations to Emhart with respect to the damages that Emhart will recover if it prevails against 


NECC with respect to the claims asserted herein. 


82, Emhart is informed and believes, and therefore avers, that Providence 


Washington denies that it has an obligation to satisfy NECC's obligations to Emhart with respect 


to the damages that Emkart will recover if it prevails against NECC with respect to the claims 


asserted herein. 


83. ~ m h &  is informed and believes, and therefore avers, that Emhart, as a 


result of its claims against NECC, is an intended beneficiary of the Providence Washington 


Policies and, as such, that it is a h r d  party beneficiary of the Providence Washington Policies. 


84. There is an actual controversy between Emhart, as a third party 


beneficiary of the Providence Washington Policies, and Providence Washington as to the 


obligations of Providence Washington to Emhart if Emhart prevails against NECC with respect 


to the claims asserted herein. 


85. Emhart is informed and believes, and therefore avers, that it is entitled to a 


declaration that Providence Washington is obligated to pay to Emhart the amount of damages, up 


to the indemnification limits of the Providence Washington Policies, for which NECC will be 


liable if Emhart prevails against NECC with respect to the claims asserted herein. 


COUNT JX 
Declaration As To Indemnification Benefits Under The Travelers Policies 


86. Emhart incorporates the allegations contained in paragraphs 1 through 85 


of the CompIaint, as if set forth in full herein. 
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87. Emhart is informed and believes, and therefore avers, that NECC has 


ceased its business operations and sold its business assets. 


88. Ernhart is informed and believes, and therefore avers, that damages to 


which it will be entitled if it prevails on its claims against NECC are considerably in excess of 


the amount of NECC's assets plus the combined indemnification benefits of the Travelers 


Policies and the Providence Washington Policies. 


89. Emhart is informed md believes, and therefore avers, that, in the absence 


of the indemnification benefits available to NNECC under the Travelers Policies, NECC will be 


unable to satisfy a judgment for the money damages that Emhart will recover if it prevails 


against NECC with respect to the claims asserted herein. 


90. Emhart is informed and believes, and therefore avers, that there is a risk 


that NECC and Travelers will take action, other than in the ordinary course of business for full 


and adequate consideration, to reduce the indemnification benefits under the Travelers Policies, 


with the result that NECC will be unable to satisfy a judgment on Emhart's claims against NECC 


in this action. 


91. There is an actual controversy between Emhart and Travelers as to the 


obligation of Travelers to preserve the indemnification benefits under the Travelers Policies to 


satisfy the damages which Emhart will recover if it prevails against NECC with respect to the 


claims asserted herein. 


COUNT X 
Declaration As To Indemnification Benefits Under The Providence Washinpton Policies 


92. Emhart incorporates the allegations contained in paragraphs 1 through 91 


of the Complaint, as if set forth in full herein. 
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93. Emhart is informed and beIieves, and therefore avers, that damages to 


which it will be entitled if it prevails on its claims against M C C  are considerably in excess of 


the amount of NECC's assets plus tke combined indemnification benefits of the Travelers 


Policies and the Providence Washington Policies. 


94. Emhart is informed and believes, and therefore avers, that, in the absence 


of the indemnification benefits available to NECC under the Providence Washington Policies, 


NECC will be unable to satisfy a judgment for the money damages that Emhart will recover if it 


prevails against NECC with respect to the claims asserted herein. 


95. Ernhart is informed and believes, and therefore avers, that there is a risk 


that NECC and Providence Washington will take action, other than in the ordinary course of 


business for full and adequate consideration, to reduce the indemnification benefits under the 


Providence Washington Policies, with the result that NECC will be unable to satisfy a judgment 


on Emhart's claims against NECC in th~s action. 


96. There is an actual. controversy between Emhart and Providence 


Washington as to the obligation of Providence Washington to preserve the indemnification 


benefits under the Providence Washington Policies to satisfy the damages which Emhart will 


recover if it prevails against NECC with respect to the claims asserted herein. 


COUNT XI 
Iniunctive Relief - Preserving Indemnification Limits Of Travelers Policies 


97. Emhart incorporates the allegations contained in paragraphs 1 through 96 


of the Complaint, as if set forth in full herein. 


98. Emhart is informed and believes, and therefore avers, that it is Iikely to 


succeed on the merits of its claim against NECC. 
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99. Emhart is informed and believes, and therefore avers, that, in the absence 


of injunctive relief, it would suffer irreparable ham. 


100. Emhart is informed and believes, and therefore avers, that defendants 


would suffer little, if any, hardship if injunctive relief is granted to Emhart. When the absence of 


hardship to defendants is contrasted with the irreparable harm that Emhart would suffcr if 


injunctive relief were denied, the balance of hardship favors affording Emhart the injunctive 


relief that it seeks. 


101. Emhart is informed and believes, and therefore avers, that granting 


injunctive relief would be in accordance with the public interest, including the public policies 


underlying CERCLA. 


102. Ernhart is suffering irreparable injury and, in the absence of injunctive 


relief, Emhart has no plain and adequate remedy at law. 


103. Emhart is entitled to a preliminary injunction, and thereafter a permanent 


injunction, enjoining and restraining NECC and Travelers from entering into any agreement, 


other than in the ordinary course of business and for fir11 and adequate consideration, that would 


reduce the indemnification benefits of the Travelers Policies. 


COUNT XI1 
Iniunctive Relief - Preserving Indemnification Limits Of Providence Washington PoIicies 


104. Emhart incarporates the allegations contained in paragraphs 1 through 103 


of the Complaint, as if set forth in full herein. 


105. Emhart is informed and believes, and therefore avers, that it is likely to 


succeed on the merits o f  its claim against NECC. 


106. Emhart: is informed and believes, and therefore avers, that, in the absence 


of injunctive relief, it would suffer irreparable harm. 
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107, Emhart is informed and believes, and therefore avers, that defendants 


would suffer little, if any, hardship if injunctive relief is granted to Emhart. When the absence of 


hardship to defendants is contrasted with the irreparable ham that Emhart would suffer if 


injunctive relief were denied, the balance of hardship favors affording Emhart the injunctive 


relief that it seeks. 


108. Emhart is informed and believes, and therefore avers, that granting 


injunctive relief would be in accordance with the public interest, incluhg the public policies 


underlying CEICCLA. 


109. Emhart is suffering irreparable inj wy and, in the absence of injunctive 


relief, Emhart has no plain and adequate remedy at law. 


1 10. Emhart is entitled to a preliminary injunction, and thereaRer a permanent 


injunction, enjoining and restraining NECC and Providence Washington from entering into any 


agreement, other than in the ordinary course of business and for full and adequate consideration, 


that would reduce the indemnification benefits of the Providence Washington Policies. 


WHEREFORE, plaintiff, Emhart Industries, Inc., prays that this Court: 


A. Award Emhart Industries, Inc. the damages to which it is entitled as a 


result of the conduct of New England Container Company, Inc., including but not limited to 


response costs, costs of remedial or removal actions, costs of containment, cleanup, restoration, 


and removal of the hazardous wastes and attorneys' fees, that Emhart Industries, Inc. has 


incurred to date and will inck through the date of trial in comectioo with the Centredale Manor 


Superfhnd Site, plus interest, costs and attorney's fees; 


B. Enter a declaratory judgment that New England Container Company, Inc. 


is liable for all costs, including but not limited to, response costs, costs of remedial or removal 
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actions, costs of containment, cleanup, restoration, and removal of the hazardous wastes and 


attorneys' fees, that Emhart Industries, Inc. shall incur in connection with the Centredale Manor 


Superfind Site; 


C.  Enter a declaratory judgment in favor of Emhart Industries, Inc. that 


Travelers Casualty & Surety Company is obligated to pay to Emhart Industries, Inc. the amount 


of damages, up to the indemnification limits of the insurance policies that Travelers Casualty & 


Surety Company issued tci New England Container Company, Inc., for which New England 


Container Company is found liable to Emhart Industries, Inc. in this action; 


D. Enter a declaratory judgment in favor of Emhart Industries, Inc. that 


Providence Washington Insurance Company is obligated to pay to Emhart Industries, Inc. the 


amount of damages, up to the indemnification limits of the insurance policies that Providence 


Washington Insurance Company issued to New England Container Company, hc. ,  for which 


New England Container Company is found liable to Emhart Industries, Inc. in this action; 


E. Enter a preliminary injunction, and thereafler a permanent injunction, 


enjoining and restraining defendants New England Container Company, Inc. and Travelers 


Casualty & Surety Company and each of their agents, servants, employees, attorneys, successors, 


assigns and consignees, and all those acting under their authority or in privity with them h m  


taking any action, other than in h e  ordiflary course of business for full and adequate 


consideration, to reduce the indemnification benefits under the insurance policies that Travelers 


Casualty & Surety Company issued to New England Container Company, hc.; 


IF. Enter a preliminary injunction, and thereafter a permanent injunction, 


enjoining and restraining defendants New England Container Company, hc. and Providence 


Washington Insurance Company and each of their agents, servants, employees, attorneys, 
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successors, assigns and consignees, and all those acting under their authority or in privity with 


them from taking any action, other than in the ordinary course of business for full and adequate 


consideration, to reduce the indemnification benefits under the insurance policies that Providence 


Washinson Insurance Company issued to New England Container Company, hc.; and 


G. Award Emhart Industries, Inc. such other and further relief as the Court 


deems just and proper. 


DEMAND FOR TRIAL BY JURY 


Plaintiff respectfully requests trial by jury on all claims so triable. 


Respectfdly submitted, 


EMHART INI)USTRIES, INC. 


By its attorneys, 


/ 


DufTy ~#eeney &rScott, Ltd. 
One ~ d k s  ~ e a d  Place, Suite 1200 
Providence, IU 02903 
(401) 455-0700 
(40 1) 455-070 1 (facsimile) 
cscott@duffysweeney.com 


OF COUNSEL: 
Jack R. Pirozzolo, Esq. 
Richard L. Binder, Esq. 
Willwx, Pirozzolo & McCarthy 


Professional Coqomtion 
5 0 Federal Street 
Boston, MA 02 1 10 
(617) 482-5470 
(61 7) 423- 15 72 (facsimile) 
j pirozzolo@wpmlaw .corn 
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1 INTRODUCTION 


In June 2011, U.S. Environmental Protection Agency (USEPA)  Region I released the Interim-
Final Supplemental Baseline Human Health Risk and Ecological Risk Assessment: Oxbow Area 
Floodplain Soil and Sediment (herein referred to collectively as the “Supplemental Oxbow 
BHHRA/BERA” or individually as the “Supplemental Oxbow BHHRA” and “Supplemental 
Oxbow BERA”) for the Centredale Manor Restoration Project Superfund Site (MACTEC, 2011).  
The Supplemental Oxbow BHHRA /BERA were prepared by MACTEC Engineering and 
Consulting, Inc., under contract to Battelle Corporation, and were submitted to the Department 
of the Army, U.S. Army Corps of Engineers, New England Division under Contract No. 
DACW33-03-D-0004, Delivery Order No. 26.   


At the request of Emhart Industries, Inc. (Emhart), Integral Consulting, Inc. (Integral) prepared 
these comments on the Supplemental Oxbow BHHRA/BERA.    


Integral also prepared for USEPA’s consideration a human health risk assessment (HHRA) and 
streamlined ecological risk analysis consistent with the comments provided herein.      


Section 2 of the document provides comments on USEPA’s Supplemental Oxbow Area 
BHHRA, while section 3 provides the comments on the Supplemental Oxbow Area BERA.   


Section 3 provides a summary of Integral’s HHRA and streamlined ecological risk analysis, 
which are attached as Appendices A and B, respectively. 
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2 SUPPLEMENTAL OXBOW AREA BHHRA COMMENTS 


These comments address USEPA’s reevaluation of the baseline human health risk assessment 
for the Oxbow flood plain soil and sediment.  The Agency’s reevaluation is appropriate given 
the extensive soil and sediment sampling data generated from the 2010 Supplemental 
Investigation of the Lyman Mill Reach Sediment and Flood Plain Soils (Integral, 2011), and the 
comments submitted regarding USEPA’s exposure assessment in the 2006 Addendum to the 
Interim Final Baseline Risk Assessment: Oxbow Area, Part I Human Health Risk Assessment (USEPA, 
2006).   


Using the analytical results of the 2010 Supplemental Investigation together with modified, yet 
still conservative, human health exposure parameters, USEPA has concluded that current and 
potential future human health risks associated with routine use of the Oxbow Area are not 
significant (i.e., the excess lifetime cancer risks and non-cancer hazards do not exceed the 
USEPA’s risk thresholds).  Nevertheless, USEPA’s Supplemental Oxbow BHHRA has 
significant shortcomings which, if properly addressed, would appreciably improve the 
assessment of potential health risks in the Oxbow Area.  Moreover, the correction of the 
shortcomings, as enumerated below, would provide information on potential baseline health 
risks associated with other identified flood plain areas around Lyman Mill Pond, which could 
be used to assess whether remediation is required in these other floodplain areas.  


The most significant shortcomings of USEPA’s Supplemental Oxbow BHHRA are in the 
following areas: 


1. Definition of exposure areas, 
2. Data representativeness assessment,  
3. Receptor identification, and 
4. Exposure parameter quantification.   


 
Detailed comment is provided below for those items that are specific to the USEPA’s 
Supplemental Oxbow Area HHRA.  We also reference previously submitted comments on 
Emhart’s behalf, regarding the 2006 Addendum to the Interim Final Baseline Risk Assessment: 
Oxbow Area, Part I Human Health Risk Assessment that are pertinent to the Supplemental Oxbow 
Area HHRA.  Such previously submitted comments that are cited herein are incorporated by 
reference.   


2.1 DEFINITION OF EXPOSURE AREAS 


In the Supplemental Oxbow BHRRA, USEPA defines non-contiguous floodplain areas as one 
exposure area.   This results in the pooling of data in an inappropriate manner for the purposes 
of calculating exposure point concentrations.  It further limits the ability to use the data to 
perform a more robust assessment.   
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For example, the Oxbow Area, located at the far northern extent of Lyman Mill Pond, and the 
floodplain soils in the southeastern portion of Lyman Mill Pond are distinctly different areas.  
They are located over a half mile from one another, are separated by water (Lyman Mill Pond), 
and have distinctly different access points.  Nonetheless, USEPA pools the analytical data from 
these two areas together with data from other areas, to yield a single exposure point 
concentration for the so-called “general exposure area”.  This approach is inappropriate 
because, due to the distance between them, their distinct access points, and their physical 
differences/attractiveness, the potential long-term users of the Oxbow Area are unlikely to be 
the same users of the floodplain soils in the southeastern portion of Lyman Mill Pond.  
Therefore, the exposures for each individual area should be evaluated separately, in which case 
the pooling of data between areas would not occur.     


Moreover, conducting assessments by individual exposure areas yields baseline human health 
risk assessment results that can be applied more discretely (i.e. to specific flood plain areas).  
The provision of data in that manner aids in the evaluation of the extent to which remediation 
may be required for each flood plain area.   


Given the physical separation of discrete flood plain areas by both water and distance, the 
baseline risks associated with the following general areas should be assessed individually, 
instead of jointly, as done in USEPA’s Supplemental Oxbow BHHRA: 


1. The flood plain and upland soils in the Oxbow Area,  
2. The flood plain soil in the northeastern portion of Lyman Mill Pond, east of the Oxbow 


Area,  
3. The emergent wetland and flood plain soil at the confluence of Assapumpset Brook and 


the Woonasquatucket River (western shore of Lyman Mill Pond), and 
4. The flood plain soil in the southeastern portion of Lyman Mill Pond. 


Thus, it is recommended that USEPA individually evaluate potential baseline human health 
risks for each of the above identified general exposure areas.   


Additionally, the manner in which USEPA identified the general exposure area of the Oxbow 
Area improperly excluded certain samples within the Oxbow Area that plausibly could be 
accessed by a passive recreational visitor.  USEPA excluded data from soil samples that were 
collected from higher elevation terrain even though the probability of a passive recreational 
visitor visiting these sampling locations is equal to the probability that they would visit any 
other general area sampling station within the Oxbow Area.  The exclusion of such samples is 
inconsistent with USEPA Region I guidance, which states that “The exposure area is the soil, 
sediment, etc., which an individual may come into contact with.” (USEPA, 1994).  


For example, USEPA’s Supplemental Oxbow BHHRA does not include the human health 
sampling data in the general assessment area even though it is entirely plausible that a visitor 
could access the so-called “human health concern area”.  This is not to say that the human 
health concern area and general area receptors are the same.  They are not.  The receptor in the 
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human health concern area is a passive recreational visitor who is likely to travel only on well 
worn trails that do not require bushwhacking or walking through muddy soil for passage.  
Thus, the samples used to define the human health concern area are in forested upland areas 
where passage is relatively easy going.  In contrast, the general area receptor is a passive 
recreational visitor who would be required to undertake bushwhacking techniques to access all 
portions of the Oxbow Area.   


However, the general area passive recreational visitor’s use of areas other than the human 
health concern area does not preclude their use of the human health concern area.  In fact, 
access to many general area sampling locations is made possible by passage through the human 
health concern area.  Therefore, it is likely that the general passive recreational visitor contacts 
both the general area soils and the human health concern area soils.  Consequently, USEPA 
should include both the general and the human use sampling data when computing the 
exposure point concentration for the general passive recreational receptor.  


Moreover, USEPA should include in the computation of general area exposure point 
concentrations the areas defined by samples SS_G-01-SS4, SS_G-01-SS10, SS_G-01-SS2, and 
SS_G-01-SS13 because there is nothing prohibiting a general area passive recreational visitor 
from visiting the portions of the Oxbow Area where these samples are located.  In fact, there is 
equal probability that a general passive recreational visitor would visit these sampling locations 
as well as all other general area and human health concern area sampling locations.  Therefore, 
it is recommended that USEPA also use these data in determining exposure point 
concentrations for the general area.    


2.2 DATA REPRESENTATIVENESS ASSESSMENT 


USEPA did not follow its own guidance in selecting the data used in the Supplemental Oxbow 
BHHRA.  USEPA Region 1 guidance on human health risk assessment states that the 0-1’ soil 
depth interval is considered surface soil for assessing incidental ingestion and dermal exposure 
pathways (USEPA, 1995).  Contrary to its own guidance, USEPA used four samples in the 
general area exposure assessment that were collected from the 0-0.5’ interval1


In addition, USEPA inappropriately averaged data from several discrete sample locations prior 
to computing the 95% upper confidence level on the mean (95UCL) for use in the general area 
risk assessment.  The data that were averaged were not duplicate samples. Rather, they were 
individual sampling locations.  It is inappropriate to average data prior to computing the 


, which is 
inconsistent with USEPA’s stated preference of 0-1’.  All of the samples collected by Integral in 
2010 were from the 0-1’ interval in order to be consistent with the 1995 USEPA Region I 
guidance for conducting a human health risk assessment on the dermal and incidental ingestion 
exposure pathways.  Accordingly, USEPA should have used only data from samples collected 
in 2010 in its Supplemental Oxbow BHHRA. 


                                            
1 LPX-FP-4004-0000-01, LPX-SD-4405-0005-01, LPX-SD-4406-0005-01, and LPX-SD-4407-0005-01 
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95UCL because variability between individual data points is lost when the data are averaged.  
Once averaged, that inter-sample variability cannot be evaluated by the ProUCL software.  It is 
recommended that USEPA use the data from each discrete sampling location when computing 
the 95UCLs, and data should not be averaged prior to doing so.  


Finally, USEPA uses sample RES-11-419-02, the location of which is described in the 
Supplemental Oxbow BHHRA as being along the western bank of the Woonasquatucket River 
within the Oxbow Area.  However, the nomenclature used for this sample, collected in 1999, 
suggests that it actually was collected from a residential location on the eastern shore of Lyman 
Mill Pond, not from the Oxbow Area as shown in the Supplemental Oxbow BHHRA.   


The “RES” portion of the sample ID indicates the sample is from a residential area.  The “-11-
419” portion of the sample ID indicates that the sample was collected from the property on plat 
11, property number 419, which is a residential property at the western end of Zambarano 
Avenue in North Providence.  The final part of the sample ID, “-02,” indicates this sample was 
the second sample collected from the property, with the first sample, RES-11-419-01, having 
been collected closer to the water’s edge and sample RES-11-419-03 having been collected 
further upland from RES-11-419-02 .  Though the geographic coordinates for RES-11-419-02 
within the USEPA database places the sample in the Oxbow Area, the sample nomenclature 
suggests otherwise.  Furthermore, the data from RES-11-419-02 is consistent with the sample 
having been collected in close proximity to samples RES-11-419-01 and RES-11-419-03, with a 
decreasing concentration gradient with increasing sample elevation.  We recommend that 
USEPA verify the actual location of sample RES-11-419-02 before using it in the Supplemental 
Oxbow BHHRA.   


In light of the foregoing, we further recommend that the exposure areas be assessed using data 
from the listed sampling locations. 


1. Human health exposure area of the Oxbow Area:  SS_H-01, SS_H-03, SS_H-06, SS_H-07, 
SS_H-10, SS_H-13, SS_H-16, SS_H-18, SS_H-19, and SS_H-20. 


2. General exposure area of the Oxbow Area:  SS_H-01, SS_H-03, SS_H-06, SS_H-07, SS_H-
10, SS_H-13, SS_H-16, SS_H-18, SS_H-19, SS_H-20, SS_G-01-SS1, SS_G-01-SS2, SS_G-01-
SS3, SS_G-01-SS4, SS_G-01-SS5, SS_G-02, SS_G-03, SS_G-04, SS_G-05, SS_G-06, SS_G-07, 
SS_G-08, SS_G-09, SS_G-04, SS_G-10, SS_G-12, and SS_G-13. 


3. General exposure area in the northeastern portion of Lyman Mill Pond, east of the 
Oxbow Area: SS_G-23, SS_G-26, SS_G-29-SS1, SS_G-29-SS2, and SS_G-29-SS3.  


4. General exposure area in the emergent wetland and flood plain soil at the confluence of 
Assapumpset Brook and the Woonasquatucket River (western shore of Lyman Mill 
Pond):  SS_G-31 and SS_G-32. 


5. General exposure area in the flood plain soil in the southeastern portion of Lyman Mill 
Pond:  SS_G-30 and SS_G-33. 


The data from these sampling locations are current, contemporaneous, collected in a manner 
consistent with the USEPA-defined depth interval for surface soil exposure assessment, and are 
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consistent with respect to chemicals analyzed.  Moreover, as discussed above, using the data in 
this manner to evaluate individual exposure areas also enables its use to evaluate the need for 
and extent of any required remediation for each area.   


2.3 RECEPTOR IDENTIFICATION 


USEPA has identified for both the human use and general areas individuals engaged in passive 
recreational activities as the most likely receptors.  Furthermore, USEPA has assumed that these 
individuals could be young children (ages 1 to 6 years), adolescents (ages 7 to 18 years) and 
adults (ages 19 to 30).  USEPA’s assumption that the receptors are similar for both the human 
use and the general areas overstates the plausible exposures for the general areas.  This occurs 
because, given the physical nature of the general areas, young children are unlikely to recreate 
in these areas on a routine basis.   


Within the human health concern area, the soils are generally dry, the vegetation is not dense, 
and reasonably passable foot trails exist.  While one can reasonably assume that young children, 
adolescents and adults might visit this area, access to the general area is limited due to the 
absence of an easily passable trail system and the presence of dense and potentially hazardous 
vegetation that includes green briar, poison ivy, and brambles.  Also, because the general area is 
within the floodplain, the soils are not dry, and often are wet.  Thus, any paths that might be 
present within the general area are limited to small game trails, and access through these paths 
requires the use of a machete.  Given the physical hazards, it is unreasonable to assume that 
young children ages 1 to 6 would visit the general area on a routine basis.   


Moreover, this is consistent with the approach taken in the Interim Final Baseline Human Health 
Risk Assessment for the Centredale Manor Restoration Project Superfund Site (USEPA, 2005), in 
which USEPA states that, for non-residential situations (e.g., the visiting recreational angler), 
young children would not be involved in recreational activities, such as fishing, or the wading 
and traversing of bank soils that may occur while fishing. Id at 3-8.  Since USEPA assumed that 
young children would not accompany older children or adults while they fish in non-residential 
floodplain areas (USEPA, 2005), it is reasonable for USEPA to make the same assumption for 
other recreational activities that occur in non-residential, floodplain locations, such as the 
general areas.   


Therefore, we recommend that USEPA limit the receptor groups for the general areas to the 
adolescent and adult passive recreational visitors, thus excluding from the analysis the young 
children age group.  


2.4 EXPOSURE PARAMETER QUANTIFICATION 


USEPA relies on numeric exposure parameters to quantify potential receptor exposure to 
chemicals in soil via direct contact.  Due to the nature of the Oxbow Area, many of the exposure 
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parameters used by USEPA in the Supplemental Oxbow Area BHHRA are based on 
professional judgment rather than on specific USEPA guidance for similar exposures.  
However, as discussed below, USEPA has chosen unrealistic or implausible exposure 
parameters that result in the overstatement of potential risks.    


2.4.1 Expos ure  Frequen c y  


USEPA assumes that a passive recreational visitor spends 78 days per year (3 days per week for 
26 weeks per year) in the human health exposure area of the Oxbow Area.   Over the course of 
an assumed 30 year total exposure period, the passive recreational visitor is assumed to spend 
6.4 years in the Oxbow Area.  As stated in our May 4, 2007 letter to Anna Krasko, this is an 
excessively high frequency given that the area has limited accessibility2


Regarding the general area, USEPA assumed that the passive recreational visitor (including 1-6 
year olds) spend 26 days per year (1 day per week for 26 weeks per year) in this portion of the 
Oxbow Area.  The nature of the general area, including the presence of brambles, poison ivy, 
green briar, and soil that quickly can change from damp to saturated, substantially limits the 
routine, casual use of this area.  Though the general use area may be attractive to some 
receptors for a short period of time (e.g., adolescence), long-term, routine exposure is unlikely to 
occur in this area.  In our view, a more plausible long-term reasonable maximum exposure 
(RME) frequency for the general area is 12 days per year, which is twice per month.  


.  We recommend the 
use of a more reasonable high-end exposure frequency, such as 39 days per year.   


2.4.2 Soil Inges tion  Rates   


 In our prior comments provided in the January 25, 2007 letter to Anna Krasko, we detailed the 
shortcomings of the soil ingestion rates used by USEPA and provided justifiable alternative soil 
ingestion rates3


We recommend that USEPA use RME incidental soil ingestion rates of 100 mg/d, 50 mg/d, and 
50 mg/d, respectively, for children, adolescents and adults.  


.  Nonetheless, USEPA continues to use unsupportable and excessively high soil 
ingestion rates for all receptors.      


2.4.3 Frac tion  Inges ted   


As stated in our May 4, 2007 letter to Anna Krasko, a1.0 fraction ingested (FI) from the Site 
unrealistically assumes that the receptor receives from the Oxbow Area an entire day’s 
incidental ingestion of soil.  As noted in the USEPA’s Supplemental Oxbow HHRA, an assumed 
FI of 1.0 may be appropriate for a residential exposure scenario, but it should not be applied for 


                                            
2 Letter from Russell E. Keenan and Patrick O. Gwinn of AMEC to Anna Krasko of USEPA regarding the CMRP 
Oxbow Area Risk Assessment, May 4, 2007.  
3 Letter from Jerome C. Muys Jr. of Bingham McCutchen to Anna Krasko of USEPA regarding the CMRP Site, 
January 25, 2007.  
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passive recreational visitors to the Oxbow Area.  Rather, a FI of 0.5, or 50%, is consistent with 
the approach taken in the Interim Final Baseline Human Health Risk Assessment for the Centredale 
Manor Restoration Project Superfund Site (USEPA, 2005), in which USEPA states, 


The fraction ingested value of 50% accommodates the likelihood that visiting receptors 
[non-residential] who do not live immediately near the Site would incur only a portion 
of their daily exposure to soil or sediment at the Site, and the remainder at off-site 
locations such as residential yards.  


Id. at 3-9. 


Whereas here, the receptor is a visiting passive recreational visitor, we recommend that USEPA 
use a fraction ingested value of 0.5, thus indicating that only a half day’s incidentally ingested 
soil plausibly is from the Oxbow Area.   


2.4.4 Rela tive  Bioa va ilab ility 


USEPA used a relative bioavailability (RBA) of 1.0 for dioxin, specifically 2,3,7,8-TCDD despite 
the availability of  ample data to support an RBA of 0.3.  USEPA (2010) identifies six studies that 
report a total of 17 RBA test results for 2,3,7,8-TCDD in soil.  The RBA values for these studies 
range from <1 percent to 49 percent.  An RBA of 30 percent is the 50th percentile RBA value, and 
the mean of the selected test results is 26 percent.   


USEPA (2010) also notes that relative bioavailability appears to be dose-dependent, with higher 
doses potentially having higher relative bioavailability. However, the doses computed for the 
Supplemental Oxbow Area BHHRA are at several orders of magnitude lower than the doses 
reported in USEPA (2010).  Therefore, the RBA for dioxin in the Supplemental Oxbow Area 
BHHRA should not be based on the high-end dosing regiment studies in USEPA (2010).  
Rather, it certainly would seem appropriate, although perhaps even a bit conservative, to assign 
a RBA value at the central tendency of the range of the RBAs presented in USEPA (2010).  Thus, 
we recommend the USEPA use an RBA of 30 percent for the exposure assessment to dioxin in 
the Supplemental Oxbow Area BHHRA. 


2.4.5 Expos ed  Dermal Surface  Are a  


Although, the exposures being assessed in the Supplemental Oxbow Area BHHRA are not 
consistent with residential exposures, USEPA nonetheless used exposed dermal surface areas 
that are “for residential exposure”4


                                            
4 See USEPA (2011) at Table 4.1, footnote 8.  


.  As indicated in our May 7, 2007 letter to Anna Krasko, it is 
inappropriate to assume that young children visiting the Oxbow area would only wear shorts 
and a short-sleeved shirt, and that adolescents and adults would only wear shorts, short-
sleeved shirts and shoes.  The time frame over which exposure occurs (early spring to fall) and 
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the physical hazards within the Oxbow Area described above simply would not enable any 
visitors to wear such minimal apparel, particularly in the general exposure areas.  


It is more likely that, at a minimum, a passive recreational visitor to the Oxbow Area’s human 
health exposure area (whether a young child, an adolescent, or an adult) would wear shoes, 
shorts, and a short sleeved shirt.  Moreover, it is unlikely that the entire visitor’s head would 
contact soil, as assumed in USEPA’s assessment, although it seems plausible that soil on the 
visitor’s hands could routinely contact the face.  


For the general exposure area, USEPA’s use of residential exposure assumptions is totally 
unrealistic for routine, long-term use of the Oxbow Area’s general area.  Accordingly, we 
recommend that USEPA modify the exposed surface area estimates in the Supplemental Oxbow 
Area BHHRA to be consistent with and reflective of the nature of the Oxbow Area and other 
flood plain areas on Lyman Mill Pond.  
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3 SUPPLEMENTAL OXBOW AREA BERA COMMENTS 


USEPA’s Supplemental Oxbow Area BERA suffers from many of the same shortcomings as the 
HHRA, thus significantly limiting the report’s utility.  Specifically, USEPA fails to utilize the 
recently collected soil sampling data (Integral, 2011) in a manner that would enhance the 
assessment of potential ecological risks.  The absence of a more fulsome assessment occurs 
because USEPA pools the analytical data from non-contiguous potions of the Lyman Mill Reach 
Sediment and Flood Plain Soil study areas, instead of independently evaluating specific areas of 
the Lyman Mill flood plain.  Evaluation of independent floodplain areas would provide the 
information needed to determine what, if any, remediation is required in these other floodplain 
areas. 


The most significant shortcomings of USEPA’s Supplemental Oxbow BERA are in the following 
areas: 


1. Definition of exposure areas,  
2. Data representativeness assessment, and  
3. Exposure point concentration calculations. 


Each of these areas of deficiency is discussed below.   


3.1 DEFINITION OF EXPOSURE AREAS 


USEPA’s pooling of data for flood plain soils in the Lyman Mill Pond study into a single 
ecological exposure area minimizes the effectiveness of the Supplemental Oxbow Area BERA 
because the results of the assessment cannot be used to determine which portions of the flood 
plain areas may pose a significant risk to ecological receptors.  Furthermore, due to the 
aggregation of the data, USEPA cannot use the results to determine what, if any, remediation 
may be needed to mitigate the computed potential ecological risks.   


The physical configuration of the flood plain areas in the Lyman Mill Sediment and Flood Plain 
Soil study area allows for the delineation of four ecological exposure areas that each should be 
evaluated independently, as follows:  


1. the flood plain and upland soils in the Oxbow Area; 
2. the flood plain soil in the northeastern portion of Lyman Mill Pond, east of the Oxbow 


area; 
3. the emergent wetland and flood plain soil at the confluence of Assapumpset Brook and 


the Woonasquatucket River (western shore of Lyman Mill Pond); and 
4. the flood plain soil in the southeastern portion of Lyman Mill Pond.  


Thus, it is recommended that USEPA independently assess the incremental ecological risks at 
each of these areas.  
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Moreover, USEPA inexplicably limited the ecological exposure area of the Oxbow Area to the 
portion identified as forested wetland.  Such a limitation is arbitrary; it ignores the fact that the 
upland portions of the Oxbow Area also provide adequate habitat to the terrestrial receptors 
evaluated by USEPA in the Supplemental Oxbow Area BERA.  Accordingly, we recommend 
that USEPA include in the assessment all portions of the Oxbow Area.  


3.2 DATA REPRESENTATIVENESS ASSESSMENT 


Since, the ecological exposure area in the Oxbow Area should include both the forested wetland 
and upland areas, USEPA should not have limited the data set to just a select group of surface 
soil samples.  Rather, all recently collected surface soil data from the entire Oxbow Area should 
have been included in the evaluation.  The data from all samples collected by Integral in 2010 is 
the most appropriate set of data upon which to compute the potential ecological risks.  Thus, 
USEPA should include in its assessment of the Oxbow Area all of the general area samples as 
well as all of the human use area samples.  We recommend that the following exposure areas be 
assessed using data from the following sampling locations. 


1. Oxbow Area :  SS_H-01, SS_H-03, SS_H-06, SS_H-07, SS_H-10, SS_H-13, SS_H-16, SS_H-
18, SS_H-19, SS_H-20, SS_H-01, SS_H-03, SS_H-06, SS_H-07, SS_H-10, SS_H-13, SS_H-
16, SS_H-18, SS_H-19, SS_H-20, SS_G-01-SS1, SS_G-01-CR1A, SS_G-01-SS2, SS_G-01-
SS3, SS_G-01-SS4, SS_G-01-SS5, SS_G-02, SS_G-03, SS_G-04, SS_G-05, SS_G-05-CR1A, 
SS_G-06, SS_G-07, SS_G-08, SS_G-09, SS_G-04, SS_G-10, SS_G-12, and SS_G-13. 


2. Northeastern portion of Lyman Mill Pond, east of the Oxbow Area: SS_G-23, SS_G-26, 
SS_G-26-CR1A, SS_G-29-SS1, SS_G-29-SS2, and SS_G-29-SS3.  


3. Emergent wetland and flood plain soil at the confluence of Assapumpset Brook and the 
Woonasquatucket River (western shore of Lyman Mill Pond):  SS_G-31 and SS_G-32. 


4. Flood plain soil in the southeastern portion of Lyman Mill Pond:  SS_G-30 and SS_G-33. 


3.3 EXPOSURE POINT CONCENTRATION CALCULATIONS 


Even assuming, arguendo, that the exposure areas and data used to represent those areas are 
correct in the Supplemental Oxbow Area BERA, the exposure point concentrations (EPCs) used 
in USEPA’s calculations are not technically supportable.  This results from using the 95UCL as 
the EPC, and from the data used by USEPA to calculate the EPC.  


The EPC represents the average concentration of chemicals in an area where a receptor may 
reasonably be assumed to move at random and where contact with an environmental medium 
is equally likely at all locations.  The default assumption in human health risk assessments is to 
calculate the 95UCL of the average concentration without regard to the spatial 
representativeness of the chemical results.  The USEPA’s ProUCL software used to calculate the 
95UCL values also assumes that the distribution derived for the observed results, or the 
variability of the results that do not fit into one of the pre-defined distributions (normal, 
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lognormal, or gamma), would also be applicable to the non-sampled areas.  However, that 
assumption is not realistic for most environmental datasets. 


Notwithstanding the issue of the spatial representativeness of the sample results (which is 
ignored when USEPA’s ProUCL software is used), it is also important to visually inspect the 
data distribution and the calculated EPCs to determine whether the EPC estimates 
appropriately represent the reasonable central tendency of the dataset.  Figure 1a and 1b plot 
the soil sample results for the 56 samples identified by USEPA in Table 1 of the Supplemental 
Oxbow Area BERA, the arithmetic mean of those data, and the calculated 95UCL using ProUCL 
for the 2,3,7,8-TCDD surface soil results from the Oxbow Area. 


Figure 1a shows the individual soil sample results as discrete points, while Figure 1b shows 
these same data as percentiles of the distribution.  The calculated 95UCL from USEPA’s ProUCL 
software (2,066 pg/g), which is based on the adjusted gamma distribution, is well over the 
average concentration (1,272 pg/g) of the data, and corresponds to the 80th percentile of the 
observed dataset.  Since, with a few exceptions, the samples were collected using a random 
location strategy, and have a relatively even spatial distribution across the site, the UCL is 
clearly not a good representation of the potential average exposure that ecological receptors 
may encounter throughout the Oxbow Area.  In fact, due primarily to the concentration of 
2,3,7,8-TCDD in only two soil samples (SS_G-01-SS3 and SS_G-29-SS3), the arithmetic mean is 
equal to the 72nd  percentile of the data distribution shown in Figure 1b.   Consequently, 
assuming equal probability of contact with any soil sampling location, the average 
concentration represents a conservatively high measure of central tendency exposure potential 
for this data set.   


It is important that EPC values used to estimate exposures for ecological receptors are based on 
a sound rationale that incorporates both the receptors habit and the representativeness of the 
sampling that was performed to calculate the EPCs.  In this case, the use of the 95UCL as the 
EPC for dioxin introduces unnecessary bias and conservatism into ecological risk assessment, 
which, by design, already encompasses conservative exposure estimates. 


Based on the foregoing, USEPA should rely on average or mean concentrations for EPCs, rather 
than the 95UCL.  Moreover, regarding the data used in computing the EPC, USEPA should not 
have calculated a single EPC for each chemical to represent all flood plain soils.  Instead, 
USEPA should compute EPCs for each of the areas defined in Section 3.1, which will provide 
the input needed to compute potential ecological risks for each area.   


Finally, all of the food web exposure tables in USEPA’s Supplemental Oxbow Area BERA state 
that surface soil is defined as the 0-2’ interval of soil.  Consequently, USEPA should use all data 
from soil sampling locations with samples from both the 0-1’ and the 1’-2’ depth intervals. 
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Figures 1a and b.  Comparisons of 2,3,7,8-TCDD in Surface Soil to Different EPCs. 
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4 SUMMARY OF INTEGRAL’S SITE-SPECIFIC HHRA & 
STREAMLINED ECOLOGICAL RISK ANALYSIS 


Integral has prepared a HHRA and a streamlined ecological risk analysis for the upland and 
flood plain soil comprising the areas within the Lyman Mill Reach Sediment and Flood Plain 
Soils.  A summary of the findings for each are provided below.  The complete HHRA and 
streamlined ecological risk analysis are attached to the comments as Appendices A and B, 
respectively.   


4.1 INTEGRAL’S HUMAN HEALTH RISK ASSESSMENT 


The HHRA’s purpose is to quantitatively assess potential human health risks associated with 
the specific exposure areas and receptors identified below.  In addition, Integral’s HHRA 
evaluates plausible receptor populations, using exposure parameters that are indicative of likely 
uses of the defined exposure areas.  The receptors and corresponding exposure parameters were 
developed based on observations of the physical environ within the exposure areas.   


In total, five exposure areas are evaluated: 


1. Human health exposure area within the Oxbow area, 
2. General area within the Oxbow area, 
3. General flood plain soils in the northeastern portion of Lyman Mill Pond, east of the 


Oxbow area,  
4. General emergent wetland and flood plain soil at the confluence of Assapumpset Brook 


and the Woonasquatucket River (western shore of Lyman Mill Pond), and 
5. General flood plain soil in the southeastern portion of Lyman Mill Pond.  


The potential receptors that might use the human health exposure area within the Oxbow area 
for passive recreational activities include children (1-6 yrs), adolescents (7-18 yrs), and adults 
(19-30 yrs).  The human health exposure area is the only area where a young child or older child 
(7 to 12 years) would regularly visit.   


While it is unlikely that the general exposure areas would be routinely accessed by any 
receptor, for the purposes of this risk assessment, it is assumed that a teenager (13 to 18 years) 
and an adult (19 to 30 years) might occasionally enter the general areas in the Oxbow, the 
northeastern and southeastern portions of Lyman Mill Pond, and the area at the confluence of 
Assapumpset Brook.   


Exposures to chemicals of potential concern were estimated assuming dermal contact and 
incidental ingestion of surface soil.  Both central tendency and reasonable maximum exposures 
were assessed for all receptors, exposure pathways, and exposure areas. 
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For each exposure area, noncancer hazard indexes were computed for each receptor age group, 
and potential cancer risks were computed based on an average lifetime exposure.   Noncancer 
hazard indexes for all receptors and exposure areas were less than 1.0.   Cancer risks were either 
below the USEPA acceptable risk range of 10-4 to 10-6 or at the lower end of this range (between 
10-5 and 10-6).  A summary of noncancer hazards and cancer risks for each receptor and area 
evaluated by Integral is provided in Table 1. 


The results of the HHRA demonstrate that none of the areas evaluated pose a significant (i.e., an 
unacceptable) health risk to the receptors evaluated.  Consequently, upland and flood plain 
soils within the Lyman Mill Reach Sediment and Flood Plain Soils portion of the Site do not 
require remediation.  
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Table 1.  Summary of Integral’s Human Health Risk Assessment Results 


       


Exposure Area 


Receptor 
Noncancer Hazard   Cancer Risk 
RME CTE   RME CTE 


Oxbow Human Health Area 


Child 0.38 0.050 
 


-- -- 
Adolescent 0.083 0.0060 


 
-- -- 


Adult 0.069 0.0049 
 


-- -- 
Lifetime -- -- 


 
4.5E-07 2.3E-08 


Oxbow General Area Adolescent 0.022 0.00064 
 


-- -- 
Adult 0.020 0.000544 


 
-- -- 


Lifetime -- -- 
 


5.5E-06 6.5E-08 


Northeast Lyman Mill Pond 
Flood Plain General Adolescent 0.037 0.000354 


 
-- -- 


Adult 0.020 0.00030 
 


-- -- 
Lifetime -- -- 


 
5.8E-06 1.9E-08 


Southeast Lyman Mill Pond 
Flood Plain General 


Adolescent 0.0086 0.00022 
 


-- -- 


Adult 0.0096 0.000186 
 


-- -- 
Lifetime -- -- 


 
1.3E-07 1.3E-09 


Assapumpset Brook Flood 
Plain General 


Adolescent 0.017 0.000386 
 


-- -- 
Adult 0.015 0.000326 


 
-- -- 


Lifetime -- --   3.0E-07 2.7E-09 
 


4.2 INTEGRAL’S STREAMLINED ECOLOGICAL RISK ANALYSIS 


The purpose of Integral’s ecological risk analysis is to provide a focused update of USEPA’s 
2006 Addendum to the Interim Final Baseline Risk Assessment (BERA): Oxbow Area (Oxbow 
Addendum) by applying the more robust 2010 soil sampling data to USEPA’s risk model for the 
short-tailed shrew, the most sensitive receptor evaluated by the Agency.  


The four ecological exposure areas evaluated in the streamlined ecological risk analysis are: 


1. flood plain soils within the Oxbow area; 
2. flood plain soils in the northeastern portion of Lyman Mill Pond, east of the Oxbow 


area; 
3. the emergent wetland and flood plain soil at the confluence of Assapumpset Brook 


and the Woonasquatucket River (western shore of Lyman Mill Pond); and 
4. the flood plain soil in the southeastern portion of Lyman Mill Pond. 
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In the streamlined ecological risk analysis, exposures and potential ecological risks were 
assessed only for the most sensitive receptor in USEPA’s 2006 analysis.  Short-tailed shrew 
exposures to chemicals of potential ecological concern were estimated to occur through 
incidental ingestion of surface soil, as well as through dietary consumption of plants and soil-
borne invertebrates.  With the exception of exposure point concentrations, which were based on 
the 2010 sampling data (Integral, 2011) in this analysis, all exposure assumptions and models 
used by USEPA in the Oxbow Addendum were applied in this assessment. 


For each exposure area, hazard quotients were calculated for each chemical of potential concern 
and then summed to provide an area-specific hazard index.   As in USEPA’s assessment, hazard 
quotients were estimated using both no observable adverse effect level (NOAEL) and lowest 
observable adverse effect level (LOAEL)-based toxicity reference values.  The incremental 
ecological risk above upstream background risk, computed as a ratio of site-specific risk to 
upstream risk, was also computed for each area.  This ratio is termed the “incremental hazard 
index.”  For this assessment, the ecological risk to the short-tailed shrew computed for 
Greystone Mill Pond flood plain soils as presented in the USEPA BERA (1995) was used to 
represent upstream background.  The LOAEL- and NOAEL-based incremental hazard indices 
for the short-tailed shrew are summarized in Table 2.   


Table 2.  Incremental Hazard Index Summary for Short-tailed Shrew - NOAEL- and LOAEL-Based 
Toxicity Reference Values (TRVs) 


Hazard Basis 
Greystonea   


General 
Oxbow 
HQ (RME)   


NE Lyman 
HQ (RME)   


 SE Lyman 
HQ (RME)   


Assapumpset 
Brook 
HQ (RME) 


HI   HI Inc HI   HI Inc HI   HI Inc HI   HI Inc HI 
NOAEL-Based 130   146 1.1   387 3.0   51 0.39   77 0.59 
LOAEL-Based 16   16 1.0   40 2.5   6 0.38   13 0.81 


              a.  Greystone risk estimates as calculated and presented in the BERA (MACTEC, 2004; Appendix L).   
      HI is based on summing the hazard quotients (HQs) of all chemicals of potential ecological concern     


selected in the BERA. 
b.  Inc HI = Incremental Hazard Index  


As shown in Table 2, the LOAEL- and NOAEL- based incremental hazard indices were less 
than one for the floodplain soil in the southeast Lyman Mill Pond and Assapumpset Brook 
areas, indicating that the potential risk to the short-tailed shrew computed for these areas are 
lower than the background risk for this receptor (i.e., the computed risk to the short-tailed 
shrew is higher in the background area, Greystone Mill, than in these study areas).  Thus, these 
areas pose a lower potential risk to the short-tailed shrew when compared to upstream 
background.   


The LOAEL-based incremental hazard index for the Oxbow area is 1.0, while the NOAEL-based 
incremental hazard index for the Oxbow area is 1.1.  Since the incremental hazard indices are 
equal to or nearly equal to 1.0, this demonstrates that the theoretical risk to the short-tailed 
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shrew is not significantly different at the Oxbow area when compared to upstream background, 
thus indicating that risks to this area are not significantly elevated in comparison to 
background.  Therefore, no mitigation of risk in this area is required.  Nonetheless, limited 
remediation of the northeastern portion of the Oxbow area may still be considered to reduce the 
potential for redistribution of surface soil contamination, which, due to the topography of this 
specific area, receives intermittent floodwaters from the Woonasquatucket River. 


The LOAEL-based incremental hazard index for the flood plain soil in the northeastern portion 
of Lyman Mill Pond is 2.5 while the NOAEL-based incremental hazard index for this area is 3.0.  
These incremental hazard indices suggest that the theoretical risk to the short-tailed shrew at 
the northeastern portion of Lyman Mill Pond is higher when compared to upstream 
background.  Consequently, mitigation of risks in this area may be warranted. 
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5 CONCLUSION 


Integral’s Comments identify, document, and discuss the technical shortcomings of the analyses 
that comprise USEPA’s Supplemental Oxbow Area BHHRA/BERA reports.  The Comments 
focus on exposure scenarios and risk assessment topics with the potentially greatest 
implications for setting target remediation goals and assessing remedial options.   
 
From an exposure area standpoint, the analyses presented in the Supplemental Oxbow Area 
BHHRA/BERA do not take full advantage of the recently collected flood plain soils data.  
USEPA should have evaluated individually each of the exposure areas detailed above using the 
sampling data from Integral’s supplemental investigation. As demonstrated in Integral’s 
attached HHRA, when the 2010 sampling results are applied in the recommended manner, the 
potential human health risks associated with the Oxbow Area’s human health exposure area 
and all of the general areas do not pose a significant risk to human health (i.e., computed cancer 
risks are within or lower than USEPA’s cancer risk range, and noncancer hazards are below 
USEPA’s noncancer threshold).  Moreover, when the analysis is conducted as in Integral’s 
attached streamlined ecological risk analysis, the only exposure area that may pose an 
ecological health risk above background is the floodplain in the northeastern portion of Lyman 
Mill Pond. 
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EXECUTIVE SUMMARY 


This human health risk assessment (HHRA) has been prepared using data collected from a 
supplemental investigation conducted in 2010 of the Centredale Manor Restoration Project 
Superfund Site (CMRP Site) in North Providence, Rhode Island.  The 2010 supplemental 
sampling program included the collection of soil sampling data from four areas adjacent to the 
Lyman Mill Reach of the Woonasquatucket River and Lyman Mill Pond.  The sampling was 
conducted for Emhart Industries, Inc. (Emhart) by Integral Consulting, Inc. (Integral) and 
Loureiro Engineering Associates (LEA), in accordance with the Administrative Settlement and 
Order on Consent for the Centredale Manor Restoration Project Superfund Site, CERCLA 
Docket Number: 01-2010-0045, as amended (USEPA 2010).    


The purpose of this HHRA is to quantitatively assess potential human health risks associated 
with the specific exposure areas identified below.  In addition, the HHRA evaluates plausible 
receptor populations using exposure parameters that are indicative of likely uses of the defined 
exposure areas.  The receptors and corresponding exposure parameters were developed based 
on observations of the physical environ within the exposure areas. 


In total, there are five exposure areas evaluated in the HHRA: 


1. “Human health exposure” area within the Oxbow area, 


2. “General use” area within the Oxbow Area, 


3. Flood plain soils in the northeastern portion of Lyman Mill Pond, east of the Oxbow 
area,  


4. The emergent wetland and flood plain soil at the confluence of Assapumpset Brook and 
the Woonasquatucket River (western shore of Lyman Mill Pond), and 


5. The flood plain soil in the southeastern portion of Lyman Mill Pond.  


The accessible portion of the Oxbow area is an upland forest area denoted as the human health 
exposure area.  This area is principally located in the central-eastern part of the Oxbow area, 
along the banks of the Lyman Mill Reach and south of the so-called Remnant Oxbow, the 
primary east-west water feature in the Oxbow area.  Data used to assess risks associated with 
the human health exposure area are derived from samples collected only from this area.   The 
human health exposure area is distinctly different from the rest of the Oxbow area because it is 
topographically higher, the soils are drier, there is less underbrush, and access is made possible 
by existing trails.    


Forested wetland areas to the north, west and south of the human health exposure area are far 
less accessible; the areas are overgrown with dense underbrush and the soils tend to be wet.  
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Travel through the forested wetland during the sampling program was made possible only 
with the assistance of a machete, protective clothing, and waterproof boots or waders.  Field 
staff encountered no evidence that these portions of the study area had been accessed by 
humans.  Accordingly, potential exposure to COPCs in soils within the forested wetland 
portions of the Oxbow area is considered to be possible, but limited.  The forested wetland soils 
are identified as a “general use” exposure area.  


The flood plain soils in the northeastern and southeastern portions of Lyman Mill Pond as well 
as soils at the confluence of Assapumpset Brook and the Woonasquatucket River also have poor 
access, and thus are also identified as “general use” exposure areas.   


The potential receptors that might use the human health exposure area within the Oxbow for 
passive activity include children (1-6 yrs.), adolescents (7-18 yrs) and adults (19-30 yrs).  The 
human health exposure area is the only area where a young child or older child would regularly 
visit.   


While it is unlikely that the “general exposure” areas would be routinely accessed by any 
receptor, for the purposes of this risk assessment, it is assumed that a teenager (13 to18 years) 
and an adult (19 to 30 years) might occasionally enter the general areas in the Oxbow, the 
northeastern and southeastern portions of Lyman Mill Pond, and at the confluence of 
Assapumpset Brook.   


Exposures to chemicals of potential concern were estimated assuming dermal contact and 
incidental ingestion of surface soil.  Both central tendency and reasonable maximum exposures 
were assessed for all receptors, exposure pathways, and exposure areas. 


For each exposure area, noncancer hazard indexes were computed for each receptor age group, 
and potential cancer risks were computed based on an average lifetime exposure.   Noncancer 
hazard indexes for all receptors and exposure areas were less than 1.0.   Cancer risks were either 
below the USEPA acceptable risk range of 10-4 to 10-6 or at the lower end of this range (between 
10-5 and 10-6).  A summary of noncancer hazards and cancer risks for each receptor and area is 
provided in Table A-ES.1. 


The noncancer hazards and cancer risks computed herein demonstrate that the exposure areas 
that were the subject of the 2010 supplemental sampling program do not pose an unacceptable 
risk to human health.  Therefore, remediation is unnecessary to mitigate human health risks in 
these areas.  
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A.1 INTRODUCTION 


This human health risk assessment (HHRA) has been prepared using data collected from a 2010 
supplemental investigation of the Centredale Manor Restoration Project Superfund Site (CMRP 
Site) in North Providence, Rhode Island, which included the collection of soil sampling data 
from four areas adjacent to the Lyman Mill Reach of the Woonasquatucket River and Lyman 
Mill Pond.  The sampling was conducted for Emhart Industries, Inc. (Emhart) by Integral 
Consulting, Inc. (Integral) and Loureiro Engineering Associates, Inc. (LEA), in accordance with 
the Administrative Settlement and Order on Consent for the Centredale Manor Restoration 
Project Superfund Site, CERCLA Docket Number: 01-2010-0045, as amended (USEPA 2010).    


The four areas sampled that are considered in this HHRA include: 


1.  The forested wetland and upland soils in the Oxbow area,  


2. The flood plain soils in the northeastern portion of Lyman Mill Pond, east of the Oxbow 
area,  


3. The emergent wetland and flood plain soil at the confluence of Assapumpset Brook and 
the Woonasquatucket River (western shore of Lyman Mill Pond), and 


4. The flood plain soil in the southeastern portion of Lyman Mill Pond.  


Figure A-1.1 shows the general location of the area of study for this report, and Figure A-1.2 
identifies the above-listed areas evaluated herein.  


In 2006, United States Environmental Protection Agency (USEPA) prepared the Addendum to 
the Interim Final Baseline Risk Assessment: Oxbow Area (Oxbow Addendum), which included 
a baseline human health risk assessment (BHHRA) for the first area identified above (Oxbow 
area).  The USEPA BHHRA focused on a limited portion of the Oxbow area and did not assess 
areas 2 through 4 listed above.   


Emhart submitted comments that noted several deficiencies with the BHHRA (AMEC 2006).  
The most significant issues concerned the paucity of soil sampling data used by USEPA to 
assess the large area of the Oxbow, and USEPA’s reliance on unrealistically high exposure 
parameters to evaluate potential exposures to passive users of this area.   


In order to better characterize the Oxbow area and the other flood plain areas identified above 
(areas 2 through 4), Emhart proposed a supplemental investigation of the Lyman Mill Reach 
Stream Sediment and Flood Plain Soils (Integral 2010).  Sampling of the four subject areas was 
conducted by Integral and LEA in September, October and November of 2010.  The sampling, 
validation, and assessment of data from the supplemental investigation are provided in the 
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Field Sampling and Data Report:  2010 Supplemental Investigation of the Lyman Mill Sediment 
and Flood Plain Soils (Integral 2011), herein referred to as the 2010 supplemental investigation. 


 A.1.1 OBJECTIVE  


The purpose of this Appendix is to present an HHRA that uses the data generated during the 
2010 supplemental investigation to assess potential health risks associated with the areas 
identified above.  In addition, the HHRA evaluates receptor populations that are plausible 
using exposure parameters that are indicative of likely uses of the defined exposure areas.  The 
receptors and corresponding exposure parameters were developed based on observations of the 
physical environ within the exposure areas.   


The first area identified above, the forested wetland and upland soils in the Oxbow area, is 
further segregated into two exposure areas based on site-specific conditions and information 
from USEPA.  These two exposure areas, the “human health exposure” and “general use” areas, 
were defined by USEPA in development of the Oxbow area soil sampling plan.  


Access to the Oxbow area is made possible due to the presence of a foot path that descends 
southerly into the Oxbow area from Allendale Avenue.  However, once in the Oxbow area, 
access to the forested wetland portion of the Oxbow area is limited due to excessively wet and 
occasionally submerged soil, and the presence of dense, physically disagreeable, thorny and 
poisonous vegetation such as green briar, poison ivy and bramble.   


The portion of the Oxbow area that is most accessible is an upland forest area denoted as the 
human health exposure area.  This area is principally located in the central-eastern part of the 
Oxbow area, along the banks of the Lyman Mill Reach and south of the so-called Remnant 
Oxbow, the primary east-west water feature in the Oxbow area (USACE 2008).  Data used to 
assess the human health exposure area are from samples collected from this area.  These sample 
are indicated by the sample label, ‘’SS_H-XX’.   The human health exposure area is distinctly 
different from the rest of the Oxbow area because it is topographically higher, the soils are drier, 
there is less underbrush, and access is made possible by existing trails.    


Forested wetland areas to the north, west and south of the human health exposure area are far 
less accessible because the area is overgrown with dense underbrush and the ground tends to 
be wet or submerged.  The vegetation in this area includes northern arrow-wood, red osier 
dogwood, highbush blueberry, glossy buckthorn, speckled alder winterberry, poison ivy, 
Virginia creeper, honeysuckle, and red maple (USACE 2008; AMEC 2008).   Travel through the 
forested wetland was made possible only with the assistance of a machete and waterproof boots 
or waders.  Thus, potential exposure to COPCs in soils within the forested wetland portions of 
the Oxbow area is possible, but limited.  Samples used to describe the occurrence and 
distribution of COPCs in the less accessible forested wetland areas within the Oxbow, termed 
“general use” area, are denoted by the sample label “SS_G-XX”.   
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It should also be noted that though sampling of scrub/shrub and emergent wetland sediment 
was conducted by Integral and LEA in the southern portion of the Oxbow, access to the 
scrub/shrub and emergent wetlands in the southern portion of the Oxbow area is, for all intents 
and purposes, non-existent due to the extremely dense underbrush present.  The lack of 
accessibility to the wetland sediment precludes direct contact exposure to contaminants in the 
sediment.  Consequently, there are no complete exposure pathways to the wetland sediments in 
the southern portion of the Oxbow. Thus, the scrub/shrub and emergent wetland is not 
considered further in this HHRA.  


In addition to the human health exposure and general use areas within the Oxbow, there are 
three additional distinct exposure areas.  These include flood plain soil in the northeastern 
portion of Lyman Mill Pond, flood plain soil in the southeastern portion of Lyman Mill Pond, 
and flood plain soil at the confluence of Assapumpset Brook and the Woonasquatucket River.  
In total, there are five exposure areas evaluated in the HHRA: 


1. “Human health exposure” area within the Oxbow area, 


2. “General use” area within the Oxbow, 


3. Flood plain soils in the northeastern portion of Lyman Mill Pond, east of the Oxbow 
area,  


4. The emergent wetland and flood plain soil at the confluence of Assapumpset Brook and 
the Woonasquatucket River (western shore of Lyman Mill Pond), and 


5. The flood plain soil in the southeastern portion of Lyman Mill Pond.  


These human health exposure areas are shown on Figure A-1.3.   


Ultimately, the objective of this HHRA is to compute plausible estimates of exposure and 
potential human health risk for these exposure areas.  The information from the HHRA can then 
be used to assess the need for and scope of remediation efforts within these areas.   


A.1.2 DOCUMENT ORGANIZATION  


The remainder of the HHRA includes the following components: 


• Section 2 - Hazard Identification, which briefly describes the sampling data used in this 
assessment and the methods used to characterize the media and compounds of 
potential concern selected for the areas evaluated.  
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• Section 3 - Exposure Assessment, which provides an explanation of plausible receptors 
and presents the methods used to quantify potential exposures to the identified 
receptors.   


• Section 4 - Toxicity Assessment, which presents toxicological information related to the 
compounds assessed in the HHRA.   


• Section 5 - Risk Characterization, which combines the exposure and toxicity assessments 
into a quantitative estimate of carcinogenic risks and non-carcinogenic hazards for each 
receptor group and exposure area identified.   


• Section 6 – Uncertainty, which presents a description of factors contributing to the 
uncertainty in the risk estimates presented in Section 5.  
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A.2 HAZARD IDENTIFICATION 


The hazard identification consists of a data evaluation step to define the appropriate 
environmental media and data relevant to human exposures, and a chemical of potential 
concern (COPC) selection process to identify those chemicals that are the focus of the HHRA.  
This section presents the data that were used to evaluate potential risks to human health and 
the results of the COPC selection process for chemicals present in surface soil.   


A.2.1 DATA EVALUATION AND SELECTION CRITERIA 


This assessment relies on soil data collected during the 2010 supplemental investigation.    For 
this investigation, surface soil samples were collected at 38 locations that could plausibly be 
visited by passive users of the areas under investigation.   Unlike previous sampling efforts in 
these areas, the spatial density of the sample locations provides a reasonable representation of 
the extent of contamination within the areas being evaluated in this HHRA.  The sediment data 
collected in 2010 from the emergent and submerged portions of the Oxbow and Northeast 
Lyman Mill Pond areas are not applied in this assessment, given that, as described previously, 
human exposures to sediments in these areas are not expected to occur. 


Data from previous investigations are not applied in this assessment for several reasons.  First, 
these data are available only for limited portions of the Oxbow area and, thus, do not address 
three of the four areas being evaluated.  Second, though some data have been collected in the 
Oxbow during previous investigations, the depth of these samples (0-0.5’) is inconsistent with 
the Region 1 human health risk assessment definition of surface soil, which is the top foot of soil 
(i.e., 0-1’).  Finally, the analytical parameters evaluated in previously collected samples differ by 
sample, limiting the comparability of the data.   


Given that the data collected in 2010 cover all four exposure areas of interest, are spatially more 
robust than previously collected data, are representative of the 0-1’ surface soil interval, and are 
uniform in terms of the analyses conducted on those samples, this HHRA relies on the 2010 
surface soil sampling data.  A summary of the surface soil sampling data for the exposure areas 
is provided in Section 7 of the 2010 supplemental investigation report.   


A.2.1.1 Identifica tion  of Ch e mica ls  o f Poten tia l Concern  


The selection of human health compounds of potential concern for surface soil focuses the 
HHRA on the chemicals that most contribute to potential human health risks.  The selection of a 
chemical as a COPC is not limited to whether that chemical is related to the historical operations 
of the Site, but rather is based on evidence of its presence in an environmental medium to which 
humans might be exposed.  As stated above, COPCs are identified for each exposure area based 
on the chemical data set from the 2010 supplemental investigation.  The COPC selection process 
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involves multiple steps that are outlined in federal guidance (USEPA 1989), and includes the 
evaluation of the frequency of detection for each chemical, assessing essential nutrients detected 
in Site media, identifying appropriate risk-based screening levels, and comparing Site 
concentrations to these selected screening levels for each detected chemical.  The data used in 
the COPC screening for this HHRA are presented in Tables 7-1 through 7-20 of the 2010 
supplemental investigation report.   


Tables A-2.1 through A-2.5 summarize the data and the selection of COPCs in surface soil for 
each of he exposure areas under consideration.  These tables summarize the detection 
frequencies and the minimum and maximum detected concentrations for all analytes that have 
been detected at least once.  The maximum concentrations are used to screen COPCs.  For this 
exercise, comparisons of site-specific concentrations to background concentrations were not 
considered.    


A.2.1.1.1 Frequency of Detection  


The first step in selecting COPCs involves assessing the frequency of detection for all chemicals 
(USEPA 1989).  Chemicals that are not detected in any sample are not carried forward in the 
COPC screening process.  Typically, chemicals with a low frequency of detection (e.g., <5%) in a 
given medium are also removed from further consideration because they are not present over a 
large enough area to pose a potential human health risk.  However, chemicals that may be Site-
related should not be excluded.  Due to the number of samples collected in each exposure area, 
if a chemical was detected at least once, it was retained for further screening as discussed below.   


A.2.1.1.2 Evaluation of Essential Nutrients 


Some chemicals occur naturally in the environment and are beneficial or essential to sustaining 
human life.  These are chemicals that are essential human nutrients, toxic only at very high 
doses, and are present at concentrations that would not be attributable to Site activities.  
According to USEPA (1989) guidance, chemicals that are essential nutrients are not given 
further consideration.  Typically, calcium, magnesium, potassium, and sodium are essential 
nutrients that are excluded from the COPC selection process.  However, for this assessment the 
samples that were collected were not analyzed for essential nutrients. Therefore, no chemicals 
were excluded based on this evaluation.  


A.2.1.1.3 Selection of Screening Values 


To define the COPCs that are carried forward for further evaluation, maximum concentrations 
of the chemicals were compared to risk-based screening values.  USEPA Residential soil 
Regional Screening Levels (RSLs) from October 2010 are the source of the screening values used 
in this assessment.     
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Tables A-2.1 through A-2.5 identify which compounds are retained for the quantitative portion 
of the HHRA for the human health exposure area in the Oxbow, and the four general exposure 
areas identified for this assessment.   
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A.3 EXPOSURE ASSESSMENT 


The purpose of the exposure assessment is to estimate the type and magnitude of human 
exposure to COPCs identified at a site.  To estimate exposure, concentrations at the point of 
contact are combined with assumptions regarding receptor activity patterns to calculate 
chemical intakes for each complete pathway.  The intakes are then combined with toxicity 
criteria for the COPCs to estimate risks as part of the risk characterization.  The exposure 
assessment evaluates which of the potential routes of human exposure may be complete now or 
in the future.  This evaluation is made according to whether an exposure pathway contains all 
of the following elements (USEPA 1989): 


• A source and mechanism for release of constituents, 


• A transport or retention medium, 


• A point of potential human contact (exposure point) with the affected medium, and 


• An exposure route at the exposure point. 


If any one of these elements is missing, the pathway is not considered complete and exposure is 
not assessed.  For example, if human activity patterns and/or the location of potentially exposed 
individuals relative to the location of an affected exposure medium prevent human contact, 
then that exposure pathway is not complete.  The following section summarizes key points of 
the environmental setting and potential exposure areas. Subsequent sections present the 
methods and exposure assumptions used to estimate chemical intakes for each complete 
pathway included in the quantitative assessment.   


A.3.1 CONTAMINATION OF EXPOSURE AREAS 


This section reviews the likely sources and transport mechanisms of COPCs, based on the 
setting and history of the Site and the analysis of the mechanisms and release pathways, as well 
as local land use, demographics, and regional climate.   


COPCs present in the areas evaluated herein may have been introduced to the environment 
from releases that may have occurred upstream of the study area.  These releases may have 
resulted in contamination of the Woonasquatucket River surface water and sediment under 
non-flood conditions.  During high flow events, COPCs may have been carried by suspended 
solids in the water column to the Lyman Mill Reach flood plain, including the Oxbow area, the 
northeastern portion of Lyman Mill Pond, and, to a much lesser extent, the floodplain at the 
confluence of Assapumpset Brook and the Woonasquatucket River.   Water turbulence in the 
flood plain is reduced, which may allow the suspended solids to settle on the flood plain soil.   
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Another source of COPCs to the study area may include the partial breaches of Allendale Dam 
in 1991 and 2001, which may have resulted in contaminated sediment transport and deposition 
to the subject area in a manner consistent with that described above.  It is also possible that 
contaminants may have been transported on suspended particles via Lyman Mill Pond flood 
backwater with subsequent deposition onto the soil surface.   


For certain areas, contaminants may have been placed along with the placement of fill.  
Evidence of fill was noted near samples SS_G-10, SS_G-12, and SS_G-13.   


Finally, contaminants in the Assapumpset Brook flood plain soil may have been transported to 
this area from the Assapumpset Brook watershed via historic releases of contaminants to this 
brook and/or secondary releases during Assapumpset Brook flood events.   


COPCs adsorbed to particles that may have settled out might have resulted in the 
contamination of the soil and sediment as described in the 2010 supplemental investigation 
report.  A description of the samples collected and data generated for the human health 
exposure and general use areas are described in Sections 4 and 7 of the 2010 supplemental 
investigation report.    


A.3.2 POTENTIAL RECEPTORS 


Five potential surface soil exposure areas have been identified for this assessment.  Potential 
receptors that might use these areas fall into two categories, human health exposure area 
receptors, and the general use area receptors.  Each of these is discussed below. 


Human Health Exposure Area Receptors 


Within the human health exposure area of the Oxbow, the soils are drier, the vegetation is less 
dense and some foot trails exist.  It is possible that individuals might walk through this area, but 
no other routine activity is likely.  The potential receptors who might use the human health 
exposure area within the Oxbow for passive activity include children (1-6 yrs.), adolescents (7-
18 yrs) and adults (19-30 yrs).  The human health exposure area is the only area that a young 
child or older child would regularly visit.   


General Use Area Receptors  


For purposes of this HHRA, the areas other than the human health exposure area are 
considered general use areas (i.e., areas 2 through 5).  Access to these areas by the casual user is 
limited due to the dense and hazardous vegetation, which includes green briar, poison ivy, and 
bramble, as well as easily saturated soil (muddy soil).  If present, paths within these general use 
areas are limited to small game trails.  Access through these paths requires the use of a machete.  
Although this area could be accessed with great difficulty, to do so more often than on a very 
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infrequent basis is extremely unlikely due to the limitations imposed by the physical nature of 
the surroundings.   Given these physical hazards, it is unreasonable to assume that a child (1 to 
12 years) would access the general areas. While it is unlikely that these areas would be routinely 
accessed by any receptor, for the purposes of this risk assessment, it is assumed that a teenager 
(13 to 18 years) and an adult (19 to 30 years) might occasionally enter the general areas in the 
Oxbow, the northeastern and southeastern portions of Lyman Mill Pond, and at the confluence 
of Assapumpset Brook.   


Although the same receptor groups are assumed for each of these general use areas, the 
receptors are considered independent groups given the distance between the exposure areas.  
Therefore, theoretical risks are not aggregated across the different exposure areas.     


A.3.3 EXPOSURE PATHWAYS 


Exposure pathways define the routes through which chemicals may be encountered and enter 
the human body.  For a pathway to be considered potentially complete, and therefore included 
in an exposure analysis, there must be a  chemical presence in an environmental media (e.g., air, 
soil, water), an exposure point where contact with the contaminated media can occur, and an 
exposure route via which chemicals could enter the body (e.g., ingestion, inhalation, dermal 
absorption).  Potentially complete exposure pathways are quantitatively evaluated in this 
HHRA.  If any of the elements of an exposure pathway is missing, the pathway is considered 
incomplete and exposure does not occur.  These incomplete exposure pathways are not 
evaluated further in this HHRA.   


Because this HHRA is evaluating potential human exposures to floodplain soils, the pathways 
included in this analysis are those through which humans would have the greatest contact with 
soils.  The potentially complete exposure pathways evaluated in this assessment are incidental 
ingestion of soil and dermal contact with soil.  Exposure to soil through inhalation of entrained 
soil particles is not evaluated in this analysis.   Exposures through this route are not likely given 
the presence of extensive vegetation and leaf litter, which minimize the potential for soil 
particles to become entrained in the air.   


A.3.4 EXPOSURE POINT CONCENTRATIONS 


To estimate the magnitude of exposure from each exposure medium, a representative 
concentration of each COPC is calculated and applied to the intake equations described in 
subsequent sections.  The representative concentration is commonly called the exposure point 
concentration or EPC.  An EPC is a conservative estimate of the average chemical concentration 
in a medium that a receptor is likely to contact over time (USEPA 1989). 
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Where adequate data are available (e.g., at least ten detections of a COPC out of all samples 
taken from the exposure area; n>10) the EPC is computed as the 95-percent upper confidence 
limit (95% UCL) of the mean, derived using the most recent version of USEPA’s ProUCL 
software (version 4.00.05).  If the 95-percent UCL exceeded the maximum detected 
concentration, the maximum concentration is used as the EPC.  As a conservative measure, if a 
compound is detected at least once among all the samples taken from an exposure area, any 
non-detects in this same area are treated as being present at a concentration of one-half the 
sample-specific detection limit.  Adequate samples are available for the human health exposure 
and the general use areas of the Oxbow to compute 95% UCLs for COPCs in these areas.  The 
95% UCL is used as the EPC for both the reasonable maximum exposure (RME) and central 
tendency exposure (CTE) calculations for the Oxbow area.   


For the other general exposure areas, the number of samples is limited to between 2 and 5.  As a 
result, 95% UCLs cannot be computed.   For these areas, the mean concentration is used to 
represent the EPC for the central tendency exposure (CTE) calculations, and the maximum 
detected concentration is used to calculate the reasonable maximum exposure (RME).   


A.3.5 EXPOSURE INTAKES 


Human intakes resulting from exposures to COPCs are estimated using exposure algorithms 
(equations) and assumptions regarding such parameters as intake rate, exposure frequency, and 
exposure duration.  Intake estimates represent the daily dose of a chemical taken into the body, 
averaged over the appropriate exposure period.  Intakes are typically expressed in milligrams 
of chemical per kilogram of body weight per day (mg/kg-day).  The following sections provide 
the exposure algorithms and exposure factors for each medium that are used to estimate intakes 
of COPCs for each receptor in this HHRA. 


The generalized equation for calculating chemical intakes is as follows: 


ATBW
AbFEDEFCREPCI


×
×××××


=  


Where: 


I = Intake, the amount of chemical taken in by the receptor (mg chemical 
per kg body weight per day)  


EPC = Exposure point concentration, the chemical concentration contacted 
over the exposure period at the exposure point (e.g., mg/kg soil) 


CR = Contact rate, the amount of affected medium contacted per unit time or 
event (e.g., soil ingestion rate [mg/day])  


EF = Exposure frequency, describes how often exposure occurs (days/year) 
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ED = Exposure duration, describes how long exposure occurs (years) 
F = Intake fraction, fraction of medium contacted that is assumed to be 


from the contaminated source (unitless) 
Ab = Absorption factor (unitless) 
BW = Body weight, the average body weight over the exposure period (kg) 
AT = Averaging time, period over which exposure is averaged (days). 


 


The variables shown in the above equation are called exposure parameters, and they vary 
depending on the receptor population being evaluated.  For some exposure pathways, the 
equation format also might vary slightly from the generalized format shown above and might 
include parameters that describe chemical-specific factors.  Intakes for all pathways are 
expressed as average daily doses (ADDs) for noncancer hazards and lifetime average daily 
doses (LADDs) for cancer risks.  EPCs are derived from media- and Site-specific analytical data.  
The remaining parameters shown in the generalized equation describe chemical-specific 
differences as well as the activity patterns associated with each receptor population, such as 
amount and frequency of contact with potentially contaminated media, and frequency and 
duration of exposure. 


For every exposure pathway, it is expected that there will be differences among individuals in 
the level of exposure due to differences in intake rates, body weights, exposure frequencies, and 
exposure durations.  This results in a wide range of average daily intakes among different 
members of an exposed population.  Daily intake calculations must specify what part of the 
expected distribution of intakes is being estimated.  Typically, attention focuses on intakes that 
are “average” or near the central portion of the range (CTE) and on intakes that are near the 
“upper end” of the range (RME).  The RME case provides a conservative estimate of exposure 
that is plausible but still well above the average exposure level. 


A.3.6 EXPOSURE PARAMETERS 


For incidental ingestion and dermal contact with soil, a number of the exposure parameters are 
common to both pathways while other parameters are pathway-specific.   Common and 
pathway-specific parameters for the general use and human health exposure areas are 
discussed in the following sections. Table A-3.1 summarizes the parameters for the general 
exposure areas and Table A-3.2 summarizes the parameters for the human health exposure 
area. 
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A.3.6.1 Common Expos ure  Para meters  


Exposure parameters common across the exposure pathways include exposure frequency, 
exposure duration, body weight, and averaging time.  These parameters are discussed below.   


Exposure frequency 


For the general exposure areas, the RME exposure frequency for both the teenager and adult is 
12 days per year.  This assumes that these individuals visit the areas twice a month over a six-
month period (May through October).  This frequency was selected given the access and 
mobility issues that are associated with the general exposure areas discussed above.  The CTE 
exposure frequency for the teenager and adult is three days per year.  This assumes that these 
individuals visit the areas one day per month during the three warm summer months (June, 
July and August).   


For the human health exposure area, the RME exposure frequency for the young child (1 to 6 
years old), the older child (7 to 18 years old), and the adult (19 to 30 years old) is 39 days per 
year.  This assumes that these individuals visit the area once a week during the months of May, 
September and October, and visit the area twice a week during the warmer months of June, July 
and August.  The CTE exposure frequency is 18 days per year and is approximately one-half of 
the RME frequency.  It assumes that individuals visit the area once every other week during the 
months of May, September and October, and once per week during June, July and August. 


Exposure duration 


For the general exposure areas, the RME exposure duration totals a 30-year duration as 
recommended by USEPA (1989) as the national upper-bound time living at one residence. 
These 30 years are distributed among the receptor groups based on the age range of each (i.e., 
six years for the teenager and 24 years for the adult).  The CTE exposure duration totals a nine 
year duration as recommended by USEPA (1989) as the average time living at one residence.  
Although the general exposure areas are difficult to access and rarely visited, it is assumed that 
a teenager is more attracted to the areas than an adult.  Therefore, distributing the nine years 
among the receptor groups, the exposure duration for the teenager is six years and the exposure 
duration for the adult is three years.   


For the human health exposure area, the RME exposure duration totals a 30-year duration as 
recommended by USEPA (1989) and is distributed among the receptor groups based on the age 
range of each (i.e., six years for the young child,12 years for the older child, and 12 years for the 
adult).  The CTE exposure duration totals a nine year duration as recommended by USEPA 
(1989) as the average time living at one residence.  Unlike the general exposure areas, it is 
assumed that the exposure duration for the adult is greater than the duration for the children.  
Therefore, distributing the nine years among the receptor groups, the exposure duration is two 
years for the young child, three years for the older child, and four years for the adult.     
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Averaging times 


The carcinogenic averaging time is based on a 70-year lifetime or 25,550 days.  The noncancer 
averaging time equals the exposure duration in days. 


Body weights 


Body weights are based on USEPA (1997) and are age-specific.  For the general exposure areas, 
the RME and CTE body weights are 59 and 70 kg for the teenager and adult, respectively.  For 
the human health exposure area, the RME and CTE body weights are 15, 45 and 70 kg for the 
young child, older child and adult, respectively.   


A.3.6.2 Inc identa l Inges tio n  of Soil 


The following equation is used to calculate the intake from incidental ingestion of soil.   
 
Intake (mg/kg-d) = Csoil x IgRsoil x EF x ED x Fs x RBA x CF x (1/BW) x (1/AT) 
 
Where: 


Csoil = Chemical concentration in soil (mg/kg), 
IgRsoil = Ingestion rate of soil (mg/day), 
EF  = Exposure frequency (days/year), 
ED = Exposure duration (years), 
Fs = Fraction of soil ingested from Site (unitless), 
RBA = Relative bioavailability factor, 
BW =  Body weight (kg), 
CF = Conversion factor (kg/mg), 
ATc = Carcinogenic averaging time (days), and 
ATnc = Non-carcinogenic averaging time (days). 


 
For incidental ingestion of soil, the pathway-specific exposure parameters are the soil ingestion 
rates and the fraction of soil ingested from the Site.  USEPA’s default rates of 200 and 100 
mg/day for children and adults, respectively, represent very conservative estimates of soil 
ingestion.  Although these rates likely overestimate soil ingestion in situations where soil 
contact is more frequent and with greater intensity (e.g., residential exposures), these rates 
clearly overestimate soil ingestion for the limited contact that occurs within the exposure areas 
defined in this analysis. Therefore, more realistic ingestions rates are used.  Based on the 
following discussion, the RME soil ingestion rate for the adult, older child, and teenager is 50 
mg/day and the CTE rate is 10 mg/day.  For the young child, the RME and CTE rates are 100 
and 50 mg/day, respectively. 
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The Exposure Factors Handbook (USEPA 1997) provides adult soil ingestion rates, ranging from 
0.5 to 100 mg/day, based primarily on a 1990 study conducted by Calabrese et al. (1990).  A 
subsequent study of adults by the same investigators (Stanek et al. 1997) includes a number of 
improvements over the 1990 study and provides more reliable daily estimates of soil ingestion, 
although this 1997 study is not without problems.  Of the ten adults participating in the study, 
one had an unusually high soil ingestion estimate (2 grams) for the first day of the study week.  
The high estimate resulted in an inflated upper percentile estimate of the overall ingestion rate.  
Dr. Calabrese (a co-author of the Stanek et al. 1997 paper) reported that the subject had four 
times higher freeze-dried fecal weight on the first day than on any other day of the study, 
suggesting that the subject’s excretion on that first day reflected a multi-day accumulation, 
instead of just one day, as assumed in the calculations.  This fact confirms that the 95th percentile 
value from this study, which is driven by the result for this one subject, is not only uncertain but 
substantially overestimated.  Due to the aberrant result from this one participant, Dr. Calabrese 
(2003) has recommended that the upper 75th percentile (49 mg/day, rounded to 50 mg/day) from 
the Stanek et al. (1997) study is the most appropriate value to use as an estimate of high-end soil 
ingestion by adults.  In addition, Calabrese (2003) recommended 10 mg/day for the central 
tendency estimate, which is consistent with the adult mean daily soil ingestion rate of 6 mg/day 
reported in Stanek et al. (1997). 
 
USEPA’s default value for soil ingestion of 200 mg/day for children overstates actual exposures 
to soil.  Stanek et al. (2001) gathered data from 64 children ages 1–4 who resided in Anaconda, 
Montana, and were evaluated for soil ingestion over a 7-day period. This study represents the 
most robust data set to date on childhood soil ingestion that has been used to characterize a 
distribution for soil ingestion rates (Paustenbach et al. 2006; Kirman et al. 2011). Paustenbach et 
al. (2006) reported a 95th percentile value of 88 mg/day for soil intake in children based upon 
the Stanek et al. data. Similarly, based on fitting the data to two lognormal distributions, 
Kirman et al. (2011) reported that the 95th percentile value for soil intake in children is 
approximately 92 mg/day. 
 
Because the soil contact is limited in both the general use exposure areas and the human health 
exposure area, it is unreasonable to expect that individuals would ingest their daily soil intake 
from the Site.  For this assessment, it is assumed that 50 percent of the daily soil intake comes 
from the Site.  This value is used for both the RME and CTE evaluations.   


A.3.6.3 Dermal Contac t with  Soil 


Intake from dermal contact with soil is calculated by the following equation.   


Intake (mg/kg-d) = Csoil x SA x AF x ABSd x EF x ED x CF x (1/BW) x (1/AT) 
 
Where: 


Csoil = Chemical concentration in sediment (mg/kg), 
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SA = Exposed skin surface area (cm2), 
AF = Adherence factor (mg/cm2-day), 
EF  = Exposure frequency (days/year), 
ED = Exposure duration (years), 
ABSd = Chemical-specific dermal absorption factor (unitless), 
BW =  Body weight (kg), 
CF = Conversion factor (kg/mg), 
ATc = Carcinogenic averaging time (days), and 
ATnc = Noncancer averaging time (days). 


 
For dermal contact with soil, the pathway-specific exposure parameters include the exposed 
skin surface area and the soil adherence factor.  USEPA’s risk assessment (Battelle 2006) applies 
the default surface area value for residential exposures.  For the adult and older child, the 
default residential value includes the skin surface area for head, hands, forearms, and lower 
legs. For the young child, USEPA has assumed the skin surface area for the feet as well.  Just as 
the default soil ingestion rates overstate the likely exposures, the total exposed surface area is 
overstated under the exposure conditions.  
 
For the general use exposure areas, the vegetation is dense and physically hazardous.  The lack 
of established walking trails, and the presence of vegetation such as green briar, poison ivy and 
brambles limit access and contact with soil in these areas.  Due to the lack of established access 
and the presence of thick vegetation, it is reasonable to assume that individuals wear long pants 
and shoes.  It also is very likely that they wear long sleeve shirts or jackets, but it is possible that 
one might wear a short sleeve shirt.  Because the intensity of soil contact is limited and little or 
no dust is generated, it is unreasonable to assume that the entire head would be exposed.  It is 
possible that individuals might brush their face with dirty hands.   For the RME adult and 
teenager, the potentially exposed skin includes the face, forearms, and hands.  Based on age-
specific surface areas for various body parts (USEPA 2004), the total exposed skin surface area 
for the RME adult is 2479 cm2 and 2274 cm2 for the RME teenager.    For the CTE adult and 
teenager, it is assumed that the individuals wear long sleeve shirts or jackets so only the hands 
and face are potentially exposed.  In this case, the total exposed surface areas are 1306 and 1297 
cm2 for the adult and teenager, respectively.  The soil adherence factors represent USEPA (2004) 
residential adult values of 0.07 and 0.01 mg/cm2 for the RME and CTE, respectively.    
 
For the human health exposure area, access is less restrictive than in the general use areas.  
Because vegetation in this area allows for easier movement, it is possible that individuals might 
wear shorts and short sleeve shirts.  It remains unreasonable to assume that individuals would 
be walking in this area without shoes.  Similar to the general use exposure areas, the face rather 
than the entire head might be exposed.  Therefore, for the RME adult, older child and young 
child, the potentially exposed skin includes the face, forearms, hands and lower legs.  
Corresponding potentially exposed surface areas for the adult, older child and young child are 
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4849, 3522, and 1727 cm2, respectively.  These same surface areas are used for the CTE estimates.  
The soil adherence factors for the adult and older child represent USEPA (2004) residential 
adult values of 0.07 and 0.01 mg/cm2 for the RME and CTE, respectively.  The soil adherence 
factor for the young child represents USEPA’s residential child values of 0.2 and 0.04 for the 
RME and CTE, respectively.   


A.3.6.4 Chemica l-Spec ific  Para meters  


In this assessment, the chemical-specific parameters include the dermal absorption fraction 
from soil and the relative bioavailability of contaminants from a soil matrix.  Table A-3.3 
summarizes these factors for each chemical evaluated.  The dermal absorption factor is used to 
determine the percentage of a chemical applied to the skin surface that is absorbed into the 
blood.  Values used in this assessment were derived from USEPA dermal guidance (USEPA 
2004). 


The relative bioavailability factor accounts for the fact that a chemical in an environmental soil 
matrix may be less bioavailable via the ingestion exposure route than it is in the matrix used to 
develop its toxicity value(s).  For example, the cancer slope factor for 2,3,7,8-TCDD is derived 
from studies where rodents were administered dioxin orally (by gavage) in a corn oil matrix.  
The bioavailability of dioxin in corn oil is relatively high.  However, because the dioxin strongly 
sorbs to soil particles, even in the gastrointestinal tract, the bioavailability of dioxin in ingested 
soil is much lower. USEPA (2010) acknowledges that relative bioavailability of dioxins in a soil 
matrix is less than 100 percent.    


Given the foregoing, it is appropriate to use studies that evaluate relative bioavailability from 
soil comprised primarily of the 2,3,7,8-TCDD congener when considering an RBA for this 
Site.  USEPA (2010) identifies six studies that report a total of seventeen RBA test results for 
2,3,7,8-TCDD in soil.  The RBA values for these studies, summarized in Table A-3.4, range from 
<1 percent to 49 percent.  An RBA of 30 percent is the 50th percentile RBA value for the data 
presented in USEPA (2010) for those studies that evaluated 2,3,7,8-TCDD only.  The mean of the 
selected test results is 26 percent.   


USEPA (2010) also notes that relative bioavailability appears to be dose-dependent, with higher 
doses potentially having higher relative bioavailability. The doses computed for this risk 
assessment are at least two orders of magnitude lower than the doses reported in USEPA (2010).  
It is reasonable to conclude that the RBA for dioxin chosen for this assessment should not be 
based on the high-end dosing regiment studies shown in USEPA (2010), as the high-end doses 
were over one million times greater than what is computed for the receptors evaluated herein.  
It is reasonable, justifiable, and perhaps conservative to assign an RBA value at the central 
tendency of the range. Therefore, an RBA of 30 percent is used for the assessment of exposure to 
dioxin. 
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RBA values used in this assessment are summarized in Table A-3.3. 
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A.4 TOXICITY ASSESSMENT 


The purpose of the toxicity assessment is to summarize health effects that may be associated 
with exposure to the chemicals included in the risk assessment, and to identify doses that may 
be associated with those effects.  Toxicity values are numerical expressions of chemical dose and 
response, and vary based on factors such as the route of exposure and duration of exposure.  
Exposure to a chemical does not necessarily result in adverse effects.  The relationship between 
dose and response defines the quantitative indices of toxicity required to evaluate the potential 
health risks associated with a given level of exposure.  If the nature of the dose-response 
relationship is such that no effects can be demonstrated below a certain level of exposure, a 
threshold can be defined and an acceptable exposure level derived.  Humans are routinely 
exposed to naturally occurring non-nutritive chemicals and man-made chemicals at low levels 
with no apparent adverse effects.  However, the potential for adverse effects may occur if the 
exposure level exceeds the threshold.   


Toxicity values for cancer and noncancer health effects have been developed for many 
chemicals by government agencies, including USEPA, ATSDR, Health Canada, and the World 
Health Organization.  As recommended by USEPA (2003), the primary sources consulted for 
toxicity values are, in order of priority, USEPA’s Integrated Risk Information System (IRIS) and 
USEPA’s Provisional Peer Reviewed Toxicity Values (PPRTVs) from the National Center for 
Environmental Assessment/Superfund Health Risk Technical Support Center.  When neither 
IRIS toxicity values nor PPRTVs are available, toxicity values are obtained from other 
documented sources, such as the California Environmental Protection Agency, ATSDR minimal 
risk levels, Oak Ridge National Laboratory, and USEPA’s Health Effects Assessment Summary 
Tables.  The following two sections describe the toxicity values used to assess noncancer and 
cancer effects of chemicals. 


A.4.1 NONCANCER EFFECTS 


The potential for noncancer health effects from long duration or chronic exposures (i.e., greater 
than 7 years) is evaluated by comparing the estimated daily intake with a chronic oral reference 
dose (RfD) for ingestion.  These toxicity values represent an average daily exposure level at 
which no adverse effects are expected to occur with chronic exposures.  Although childhood 
exposures are assumed to occur for 6 years, chronic RfDs are used for calculating noncancer 
hazards for children, consistent with USEPA’s historical practice and USEPA’s stated concern 
with adequately protecting children as potentially sensitive receptors.  RfDs reflect the 
underlying assumption that systemic toxicity occurs as a result of processes that have a 
threshold (i.e., that a safe level of exposure exists and that toxic effects will not be observed until 
this level has been exceeded). 
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The RfDs for many noncancer effects are generally derived on the basis of laboratory animal 
studies or epidemiological studies in humans.  In such studies, the RfD is typically calculated by 
first identifying the highest concentration or dose that does not cause observable adverse effects 
(the no‐observed‐adverse‐effect level, or NOAEL) in the study subject.  If a NOAEL cannot be 
identified from the study, a lowest-observed-adverse-effect level (LOAEL) may be used.  The 
NOAEL or LOAEL is then divided by uncertainty factors to calculate an RfD.  The uncertainty 
factors are applied to account for limitations in the underlying data and are intended to ensure 
that the toxicity value calculated based on the data will not result in adverse health effects in 
exposed human populations.  For example, an uncertainty factor of 10 might be used to account 
for interspecies differences (if animal studies were used as the basis for the calculation), and 
another factor of 10 might be used to address the potential that human subpopulations such as 
children or the elderly may have increased sensitivity to the chemical’s adverse effects. Thus, 
variations in the strength of the underlying data are reflected in the uncertainty factors used to 
calculate the toxicity values. 


Toxicity values have not been established for dermal exposure.  In the absence of dermal 
toxicity values, USEPA (2004) recommends using the oral value, adjusted when necessary.  Oral 
toxicity values are expressed as administered doses, whereas the exposure estimates for the 
dermal pathway are expressed as absorbed doses.  For assessing the dermal exposure pathway 
for certain chemicals, the oral toxicity value is adjusted to represent an absorbed rather than 
administered dose.  This adjustment accounts for the absorption efficiency in the critical study 
that forms the basis of the oral toxicity value (USEPA 2004).  When the oral absorption in the 
critical study is greater than 50 percent, it is assumed that the absorbed dose is equivalent to the 
administered dose, and USEPA (2004) does not require an adjustment.  When oral adsorption in 
the critical study is poor, the absorbed dose is much lower than the administered dose and 
toxicity factors need to be adjusted (USEPA 2004).  When an adjustment is necessary, the oral 
RfD is multiplied by the oral absorption in the critical toxicity study.  Route‐to‐route 
extrapolation assumes that once a chemical is absorbed into the bloodstream, the health effects 
are similar regardless of whether the route of exposure is oral or dermal. This assumption may 
be valid for some chemicals with pharmacokinetic characteristics that are similar regardless of 
route of administration; however, for many chemicals, factors such as absorption, metabolism, 
distribution, and elimination vary by exposure route, leading to substantial differences in 
toxicity.  Nevertheless, adjusted oral RfDs are used to evaluate dermal exposure in this analysis. 


The toxicity values used to estimate potential noncancer hazards for oral and dermal exposure 
routes are summarized in Table A-3.3.   


A.4.2 CANCER EFFECTS 


To assess cancer health effects, cancer slope factors (CSFs) are used for oral and dermal 
exposures.  CSFs are upper‐bound estimates of the carcinogenic potency of chemicals.  They are 
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used to estimate the incremental risk of developing cancer, corresponding to a lifetime of 
exposure at the levels described in the exposure assessment.  In standard risk assessment 
procedures, estimates of carcinogenic potency reflect the conservative assumption that no 
threshold exists for cancer effects (i.e., that any exposure to a carcinogenic chemical will 
contribute an incremental amount to an individual’s overall risk of developing cancer).  


Another component of assessing cancer health effects is a qualitative evaluation of the extent to 
which a chemical is a human carcinogen.  For most chemicals listed in IRIS, this evaluation is 
conducted by USEPA using a classification system called a weight of evidence (WOE) 
determination.  A chemical is assigned a WOE classification based on data obtained from both 
human and animal studies.  Once a WOE is assigned to a chemical, a CSF is derived.  Chemicals 
for which EPA considers human data adequate to categorize as “known human carcinogens” 
are assigned a WOE Class A.  Other chemicals with various levels of supporting data are 
classified as “probable human carcinogens” (WOE Class B1 or B2), or “possible human 
carcinogens” (WOE Class C).  Where USEPA considers that data are inadequate for determining 
carcinogenicity, the chemical is “not classifiable as to human carcinogenicity” (WOE Class D).  
When studies provide evidence of noncarcinogenicity, a chemical is assigned a WOE Class E. 


As discussed in the previous section, toxicity values have not been established for dermal 
exposure.  In the absence of dermal toxicity values, USEPA (2004) recommends using the oral 
value, adjusted when necessary.  When an adjustment is necessary, the oral CSF is divided by 
the oral absorption in the critical toxicity study.  The toxicity values used to estimate potential 
cancer risks are summarized in Table A-3.3 for oral and dermal exposure routes.   
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A.5 RISK CHARACTERIZATION 


Risk characterization is the final step in the risk assessment process.  In this step, information 
from previous steps in the risk assessment is integrated to synthesize an overall picture of Site-
related risk.  The goal of risk characterization is to present and interpret the key findings of the 
risk assessment, along with their limitations and uncertainties, for use in risk management 
decision making.  The risk characterization is an integral part of this decision making process 
and is considered, along with other information, critical to evaluating options for how to best 
reduce risks, if needed, and protect human health and the environment.  Risks are quantified by 
combining the intakes estimated in the exposure assessment (Section 3) with the toxicity values 
compiled in the toxicity assessment (Section 4) to yield numerical estimates of potential health 
risk.  The risk estimates for exposure pathways identified as complete for each scenario are 
combined to calculate total estimates for individual scenarios.  


Risks for noncancer and cancer effects are estimated separately because of differences in 
calculation methods.  Sections A5.1 and A5.2 present the risk estimates and the methods used to 
calculate the risks for noncancer and cancer effects, respectively.   


A.5.1 NONCANCER HAZARDS 


The potential for noncancer adverse health effects to occur due to exposure to a given chemical 
at a given concentration is evaluated by comparing the estimated average daily intake (or dose -
ADD) over the duration of exposure with an RfD derived for a similar exposure period.  As 
described in Section A4.1, RfDs are estimates of acceptable daily doses developed by USEPA 
and other agencies.  USEPA defines the chronic RfD as an estimate of a daily exposure level for 
the human population, including sensitive subpopulations, that is likely to be without an 
appreciable risk of deleterious effects during a lifetime (USEPA 1989). 


The ratio of the estimated average daily intake to the RfD is called a hazard quotient (HQ).  
When one or more hazard quotients are added, either for multiple exposure pathways or for 
multiple chemicals, the sum is called a hazard index (HI).  If the HQ or HI is less than 1, no 
adverse health effects are expected (USEPA 1989).  If the HQ or HI is greater than 1, further risk 
evaluation might be needed.  However, HQs and HIs greater than 1 do not necessarily mean 
that adverse health effects will be observed.  A substantial margin of safety has been 
incorporated into the RfDs developed for the COPCs.  For these chemicals, adverse health 
effects may not be likely even if the HQ or HI is much larger than 1. The ratio is not a measure 
of probability that adverse health effects will occur. That is, the level of concern for health 
effects to occur does not necessarily increase linearly as the RfD is approached or exceeded 
(USEPA 1989). 


The HQ is calculated using the following equation: 
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RfD
ADDHQ =  


Where: 


HQ = Hazard quotient associated with exposure to the 
chemical via the specified route of exposure 
(dimensionless) 


ADD1 =  Estimated average daily dose of the chemical via 
the specified exposure route (mg/kg-day) 


RfD = Reference dose for the COPC (mg/kg-day) 
 


The HI is calculated using the following formula: 


 HI = HQ1 + HQ2 + … + HQi  


Where: 


HI = hazard index (unitless) 
HQi = the hazard quotient for the ith chemical 


 


In this analysis, an HI for each exposure pathway was calculated by summing the HQs for all 
COPCs, regardless of health effect endpoint.  Once HQs for individual chemicals are added 
within an exposure pathway, the HI for each pathway is summed across multiple pathways to 
yield a total HI for each exposure scenario.  The approach of assuming additivity is generally 
believed to overestimate the potential for noncancer health effects due to simultaneous 
exposure to multiple chemicals that might impact different endpoints or target organs (USEPA 
1989).  


The following sections describe the HIs calculated for the COPCs identified for this Site. 
Noncancer hazards for the general use exposure areas are summarized in Section A5.1.1 and the 
noncancer hazards for the human health exposure area are discussed in Section A5.1.2.  
Noncancer hazards are presented separately for children and adults because childhood 
exposures typically yield higher noncancer hazards.   


                                            
1 For exposure via dermal contact, the average daily dose is referred to as the dermally absorbed dose (DAD); 
however, for simplicity, intakes are referred to in the general equation as the ADD for all exposure routes. 
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RME noncancer hazards and indices for all areas discussed in sections A5.1.1 and A5.1.2 are 
summarized in Table A-5.1.  CTE noncancer hazards and indices for all areas discussed in 
sections A5.1.1 and A5.1.2 are summarized in Table A-5.2.   


The exposure and risk calculations tables supporting the values shown in Tables A-5.1 and A-
5.2 are provided in Attachment A.  


A.5.1.1 Noncancer Hazard s  for Genera l Us e  Areas   


Oxbow General Area 


The RME HI for the adult exposed via incidental ingestion and dermal contact with soil for this 
area is 0.020.  The RME HI for the teenager exposed via incidental ingestion and dermal contact 
with soil is 0.022.   


The CTE HI for the adult exposed via incidental ingestion and dermal contact with soil is 
estimated at 0.00054.  The CTE HI for the teenager exposed via incidental ingestion and dermal 
contact with soil is 0.00064.  


These HIs are well below the target HI of one; therefore, no adverse noncancer effects are 
expected from direct contact with soil in this area.   


Northeastern Portion of Lyman Mill Pond 


The RME HI for the adult exposed via incidental ingestion and dermal contact with soil for this 
area is 0.034.  The RME HI for the teenager exposed via incidental ingestion and dermal contact 
with soil is 0.037.   


The CTE HI for the adult exposed via incidental ingestion and dermal contact with soil is 
estimated at 0.0003.  The CTE HI for the teenager exposed via incidental ingestion and dermal 
contact with soil is 0.00035.   


These HIs are well below the target HI of one; therefore, no adverse noncancer effects are 
expected from direct contact with soil in this area. 


Southeastern Portion of Lyman Mill Pond 


The RME HI for the adult exposed via incidental ingestion and dermal contact with soil for this 
area is 0.0086.  The RME HI for the teenager exposed via incidental ingestion and dermal 
contact with soil is 0.0096.   


The CTE HI for the adult exposed via incidental ingestion and dermal contact with soil is 
estimated at 0.00019.  The CTE HI for the teenager exposed via incidental ingestion and dermal 
contact with soil is 0.00022.   
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These HIs are well below the target HI of one; therefore, no adverse noncancer effects are 
expected from direct contact with soil in this area. 


Confluence of Assapumpset Brook 


The RME HI for the adult exposed via incidental ingestion and dermal contact with soil for this 
area is 0.015.  The RME HI for the teenager exposed via incidental ingestion and dermal contact 
with soil is 0.017.   


The CTE HI for the adult exposed via incidental ingestion and dermal contact with soil is 
estimated at 0.00033.  The CTE HI for the teenager exposed via incidental ingestion and dermal 
contact with soil is 0.00039.   


These HIs are well below the target HI of one; therefore, no adverse noncancer effects are 
expected from direct contact with soil in this area. 


A.5.1.2 Noncancer Hazard s  for Hu man  Health  Expos ure  Area  


The RME HI for the adult exposed via incidental ingestion and dermal contact with soil for this 
area is estimated at 0.069.  The RME HI for the older child exposed via incidental ingestion and 
dermal contact with soil is 0.083.  The RME HI for the young child exposed via incidental 
ingestion and dermal contact with soil is 0.38.  


The CTE HI for the adult exposed via incidental ingestion and dermal contact with soil for this 
area is estimated at 0.0049.  The CTE HI for the older child exposed via incidental ingestion and 
dermal contact with soil is 0.006.  The CTE HI for the young child exposed via incidental 
ingestion and dermal contact with soil is 0.05.   


These His are well below the target HI of one; therefore, no adverse noncancer effects are 
expected from direct contact with soil under this exposure scenario 


A.5.2 CANCER RISKS 


Cancer health risks are estimated as the incremental probability of an individual developing 
cancer over a lifetime as the result of exposure to carcinogenic chemicals.  Because cancer risks 
from environmental exposures are usually very small numbers, they are typically expressed in 
scientific notation.  The notation 1x10–6 is equivalent to 0.000001, or 1/1,000,000, or one in a 
million.  The term incremental probability reflects the fact that the risk associated with Site-
related exposure is in addition to the background risk of cancer experienced by all individuals 
in the course of daily life.  The lifetime probability of a male resident of the United States 
developing cancer is 1 in 2, which is equivalent to 5x10–1 (i.e., 0.5 or 500,000 in one million) (ACS 
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2010). The lifetime probability of a female resident of the United States developing cancer is 1 in 
3, or 3.3x10–1 (i.e., 0.33 or 330,000 in one million) (ACS 2010). 


Both federal and state regulatory agencies define what is considered an acceptable level of 
cancer risk associated with exposure to chemicals in environmental media.  USEPA considers 
1x10–6 to 1x10–4 to be the target range for acceptable risks at sites where remediation is 
considered (USEPA 1990).  Estimates of lifetime incremental increases in cancer risks less than 
1x10–6 are considered low enough not to warrant any further investigation or analysis (USEPA 
1990). 


Estimated daily intakes averaged over a lifetime of exposure are multiplied by CSFs to yield 
incremental probabilities of cancer risk, as expressed in the following equation: 


 
1−












⋅


×









⋅


=
daykg


mgCSF
daykg


mgIntakeRiskCancer   


As with HIs, the estimated incremental increase in cancer risks for each chemical and exposure 
pathway are summed regardless of the cancer endpoint to estimate the total, or cumulative, 
incremental increase in cancer risk for the exposed individual.  Given that the CSFs used to 
estimate risk are often upper 95 percent confidence limits of the probability of response from 
experimental animal data, the incremental increase in cancer risks calculated are generally 
upper-bound estimates (USEPA 1989). It can be assumed that the true risks associated with the 
site do not exceed the cumulative incremental increase in cancer risks estimated for an exposure 
scenario, and they may be well below the estimated values.  In fact, the range of possible risks 
includes zero. 


The following sections describe the lifetime incremental increase in cancer risks calculated for 
the COPCs identified for this Site. Cancer risks for the areas discussed below are summarized in 
Table A-5.3.  In contrast with noncancer hazards, cancer risks are presented for children and 
adults combined to represent a lifetime risk.  


A.5.2.1 Cancer Ris ks  For Genera l Us e  Areas  


Oxbow General Area 


The total RME cancer risk for incidental ingestion and dermal contact with soil for this area is 
5.5x10-6.  The total CTE cancer risk for incidental ingestion and dermal contact with soil for this 
area is 6.5x10-8.  The CTE and RME cancer risks are  either below or within  the target risk range 
of 1x10-4 to 1x10-6; therefore, direct contact with soil under these exposure conditions do  not 
pose an unacceptable risk. 
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Northeastern Portion of Lyman Mill Pond 


The total RME cancer risk for incidental ingestion and dermal contact with soil for this area is 
5.8x10-6.  The total CTE cancer risk for incidental ingestion and dermal contact with soil for this 
area is 1.9x10-8.  The CTE and RME cancer risks are  either below or within the target risk range 
of 1x10-4 to1x10-6; therefore, direct contact with soil under these exposure conditions do  not 
pose an unacceptable risk. 


Southeastern Portion of Lyman Mill Pond 


The total RME cancer risk for incidental ingestion and dermal contact with soil for this area is 
1.3x10-7.  The total CTE cancer risk for incidental ingestion and dermal contact with soil for this 
area is 1.3x10-9.  Both the CTE and RME cancer risks are below the target risk level of 1x10-6; 
therefore, direct contact with soil under these exposure conditions do  not pose an unacceptable 
risk. 


Confluence of Assapumpset Brook 


The total RME cancer risk for incidental ingestion and dermal contact with soil for this area is 
3.0x10-7.  The total CTE cancer risk for incidental ingestion and dermal contact with soil for this 
area is 2.7x10-9.  Both the CTE and RME cancer risks are  below the target risk level of 1x10-6; 
therefore, direct contact with soil under these exposure conditions do  not pose an unacceptable 
risk. 


A.5.2.2 Cancer Ris ks  For Hu man Health  Expos ure  Area  


The total RME cancer risk for incidental ingestion and dermal contact with soil for this area is 
4.5x10-7.  The total CTE cancer risk for incidental ingestion and dermal contact with soil for this 
area is 2.3x10-8.  Both the CTE and RME cancer risks are  below the target risk level of 1x10-6; 
therefore, direct contact with soil under these exposure conditions do  not pose an unacceptable 
risk. 
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A.6 UNCERTAINTY ANALYSIS 


The method followed in this analysis to calculate risk is a point estimate approach, in which 
single fixed input values (i.e., point estimates) are used to represent exposure and toxicity 
parameters in the risk assessment equations.  The output of this approach is a single value of 
risk for each exposure pathway and scenario.  Point estimates are based on a considerable 
number of assumptions and do not characterize the variability inherent in population exposures 
and responses, or the uncertainty associated with the assumptions made (USEPA 1989; 2001).  
As a result, there is a potentially high degree of uncertainty in the characterization of risk at this 
Site.  Therefore, to place risk estimates in perspective and to provide a comprehensive 
characterization of risk, it is necessary to examine generic and site-specific uncertainties 
associated with the assessment.   


Within any of the steps of the risk assessment process, assumptions must be made due to a lack 
of absolute scientific knowledge.  Some of the assumptions are supported by considerable 
scientific evidence, while others have less support.  Every assumption introduces some degree 
of uncertainty into the risk assessment process.  Conservative assumptions are made 
throughout the risk assessment to ensure that public health is protected.  Therefore, when all of 
the assumptions are combined, it is much more likely that actual risks, if any, are overestimated 
rather than underestimated.  The assumptions that introduce the greatest amount of uncertainty 
in this risk assessment are discussed in the following sections.   


A.6.1 UNCERTAINTIES IN THE DATA EVALUATION AND COPC 
SELECTION 


During the data evaluation step, constituents are selected for inclusion in the quantitative risk 
assessment.  Uncertainties in data evaluation include adequacy of sampling design, analytical 
error, and selection of COPCs.  Generally, there is less uncertainty in this phase of the risk 
assessment process than in other phases, because these types of uncertainties are likely better 
understood. 


The adequacy of the sampling strategies to characterize site conditions is a potential source of 
uncertainty in the data analysis phase.  Because there are limited resources available, sampling 
is generally performed.  For example, only two surface soil samples were collected from the 
southeastern Lyman Mill Pond flood and Assapumpset Brook flood plain areas.  When data 
from only two samples exists, a maximum concentration is typically used for the RME 
assessment.  This could result in an overestimation of risks.   


In addition, sampling (especially in multiple sampling events) is typically not random but is 
designed to locate the highest constituent concentrations (for example, in the northwestern 
portion of the Oxbow area).  Combining data biased in this manner with EPC calculation 
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procedures that do not account for the bias result in EPCs that are biased high and overestimate 
the actual concentration to which receptors might be exposed.  Use of the upper 95 percent UCL 
of the average concentration as the EPC adds an additional conservative assumption. 


Appropriate quality assurance/quality control measures such as the collection of duplicate 
samples and trip and field blanks were taken and noted.  In summary, analytical uncertainty is 
relatively small compared to sampling uncertainty and the bias introduced by EPC estimation 
methods that fail to account for the biased nature of sample locations. 


A.6.2 UNCERTAINTIES IN THE EXPOSURE ASSESSMENT 


During the exposure assessment, average daily doses of COPCs to which receptors are 
potentially exposed are estimated.  This process involves assumptions about how often 
exposure occurs.  Such assumptions include location, accessibility, and use of an area.  With this 
in mind, the receptor, who may potentially be exposed, and the location of exposure, are both 
defined for this risk assessment.   


In the CSM, the primary uncertainty is associated with correctly identifying complete exposure 
pathways.  If an exposure pathway is identified as complete when, in fact, it is not complete, 
risk will be overestimated for that receptor.  Likewise, if an exposure pathway is identified as 
incomplete when it is complete, risk will be underestimated for that receptor.  Due to the dense 
vegetation and the type of vegetation (e.g., poison ivy), particularly in the general use areas, it is 
likely that no soil contact would occur on a regular, long-term basis; therefore, risks are likely 
overestimated. 


A.6.3 UNCERTAINTIES IN THE TOXICITY ASSESSMENT 


Dose-response values are usually based on limited toxicological data.  For this reason, a margin 
of safety is built into estimates of both noncancer hazards and cancer risks, and actual hazards 
and risks are lower than those estimated.  The two major areas of uncertainty introduced in the 
toxicity assessment are:  (1) animal to human extrapolation; and (2) high to low dose 
extrapolation.  These are discussed below. 


Human dose-response values are often extrapolated or estimated using the results of animal 
studies.  Extrapolation from animals to humans introduces a much of uncertainty in the risk 
assessment.  In most instances, it is not known how differently a human may react to the 
constituent compared to the animal species used to test the constituent.  Thus, predicting 
potential health effects requires the use of models to extrapolate the observed health effects 
from the high doses used in laboratory studies to the anticipated human health effects from low 
doses experienced in the environment.  The models contain conservative assumptions to 
account for the large degree of uncertainty associated with this extrapolation, especially for 







 
Appendix A-Human Health Risk Assessment   
Oxbow Area and Lyman Mill Pond Flood Plain Soils, CMRP Site October 20, 2011 
 
 


Integral Consulting Inc. A.6-3 


potential carcinogens. As a result, the procedures used to extrapolate from animals to humans 
are more likely to overestimate the potential for adverse effects to humans.   


A.6.4 UNCERTAINTIES IN THE RISK CHARACTERIZATION 


The major area of uncertainty in the risk characterization process is the combination of upper-
bound exposure estimates with upper-bound toxicity estimates, resulting in an overestimation 
of risks.
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A.7 CONCLUSION 


This human health risk assessment quantitatively assesses the potential cancer and noncancer 
human health risk associated with passive recreational use of five distinct upland and 
floodplain areas adjacent to the Lyman Mill Reach of the Woonasquatucket River and Lyman 
Mill Pond.  The risk assessment relied on the 2010 soil sampling data coupled with 
conservative, yet reasonable exposure assumptions for plausible receptors.   


For each exposure area, noncancer hazard indexes were computed for each receptor age group, 
and potential cancer risks were computed based on an average lifetime exposure.   Noncancer 
hazard indexes for all receptors and exposure areas were less than 1.0.   Cancer risks were either 
below the USEPA acceptable risk range of 10-4 to 10-6 or at the lower end of this range (between 
10-5 and 10-6).   


The noncancer hazards and cancer risks computed herein demonstrate that the exposure areas 
that were the subject of the 2010 supplemental sampling program do not pose an unacceptable 
risk to human health.  Therefore, remediation is unnecessary to mitigate human health risks in 
these areas. 
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Figure A-1.2.
Areas Investigated in the 2010 Supplemental Investigation
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Figure 1-3.
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Table A-ES.1.  Summary of Human Health Risk Assessment Results


RME CTE RME CTE
Child 0.38 0.050 -- --
Adolescent 0.083 0.0060 -- --
Adult 0.069 0.0049 -- --
Lifetime -- -- 4.5E-07 2.3E-08


Adolescent 0.022 0.00064 -- --
Adult 0.020 0.000544 -- --
Lifetime -- -- 5.5E-06 6.5E-08


Adolescent 0.037 0.000354 -- --
Adult 0.020 0.00030 -- --
Lifetime -- -- 5.8E-06 1.9E-08


Adolescent 0.0086 0.00022 -- --
Adult 0.0096 0.000186 -- --
Lifetime -- -- 1.3E-07 1.3E-09


Adolescent 0.017 0.000386 -- --
Adult 0.015 0.000326 -- --
Lifetime -- -- 3.0E-07 2.7E-09


Cancer Risk


Assapumpset Brook Flood Plain General 
Use


Southeast Lyman Mill Pond Flood Plain 
General Use


Northeast Lyman Mill Pond Flood Plain 
General Use


Noncancer Hazard
Receptor


Oxbow General Use Area


Oxbow Human Health 
Exposure Area


Exposure Area
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Table A-2.1.  COPC Screening - Oxbow Area Human Health Exposure Area (0-1' soil)


Parameter CAS No. Class


Frequency 
of


Detection Percent Detected
Minimum
Detected


Maximum
Detected Units


Max 
Detected
(MG/KG)


Residential
RSLs


(MG/KG)
Retain as 
COPC?


Heptachlor Epoxide 1024-57-3 PESTP 4/11 36 0.095 0.53 UG/KG_DRY 0.00053 0.053 No
4,4'-DDT 50-29-3 PESTP 10/11 91 0.53 3.7 UG/KG_DRY 0.0037 1.7 No
alpha-Chlordane 12789-03-6 PESTP 2/11 18 0.13 0.26 UG/KG_DRY 0.00026 1.6 No
gamma-Chlordane 5566-34-7 PESTP 4/11 36 0.098 0.19 UG/KG_DRY 0.00019 No RSL YES
Endosulfan I 959-98-8 PESTP 1/11 9 0.13 0.13 UG/KG_DRY 0.00013 No RSL YES
gamma-BHC (Lindane) 58-89-9 PESTP 1/11 9 0.2 0.2 UG/KG_DRY 0.0002 0.52 No
Dieldrin 60-57-1 PESTP 4/11 36 0.22 0.73 UG/KG_DRY 0.00073 0.03 No
Endosulfan Sulfate 1031-07-8 PESTP 2/11 18 0.3 0.4 UG/KG_DRY 0.0004 No RSL YES
4,4'-DDD 72-54-8 PESTP 1/11 9 0.13 0.13 UG/KG_DRY 0.00013 2 No
4,4'-DDE 72-55-9 PESTP 11/11 100 0.4 3 UG/KG_DRY 0.003 1.4 No
Benzo(a)pyrene 50-32-8 OS 5/11 45 13 72 UG/KG_DRY 0.072 0.015 YES
Benzoic Acid 65-85-0 OS 6/11 55 110 190 UG/KG_DRY 0.19 240000 No
Butyl Benzyl Phthalate 85-68-7 OS 8/11 73 5.2 10 UG/KG_DRY 0.01 260 No
Benz(a)anthracene 56-55-3 OS 11/11 100 16 40 UG/KG_DRY 0.04 0.15 No
Fluorene 86-73-7 OS 6/11 55 1.4 3.7 UG/KG_DRY 0.0037 2300 No
Pyrene 129-00-0 OS 11/11 100 32 110 UG/KG_DRY 0.11 1700 No
Benzyl Alcohol 100-51-6 OS 4/11 36 3.9 7 UG/KG_DRY 0.007 6100 No
Carbazole 86-74-8 OS 8/11 73 3 8.1 UG/KG_DRY 0.0081 No RSL YES
Dibenz(a,h)anthracene 53-70-3 OS 6/11 55 2.2 8.3 UG/KG_DRY 0.0083 0.015 No
Anthracene 120-12-7 OS 8/11 73 3.7 15 UG/KG_DRY 0.015 17000 No
Naphthalene 91-20-3 OS 4/11 36 3 4.1 UG/KG_DRY 0.0041 3.6 No
Bis(2-ethylhexyl) Phthalate 117-81-7 OS 7/11 64 7.3 18 UG/KG_DRY 0.018 35 No
2-Methylnaphthalene 91-57-6 OS 3/11 27 2.5 3.5 UG/KG_DRY 0.0035 310 No
Dibenzofuran 132-64-9 OS 5/11 45 1.3 2.3 UG/KG_DRY 0.0023 78 No
Benzo(g,h,i)perylene 191-24-2 OS 11/11 100 12 51 UG/KG_DRY 0.051 No RSL YES
Indeno(1,2,3-cd)pyrene 193-39-5 OS 11/11 100 12 53 UG/KG_DRY 0.053 0.15 No
Benzo(b)fluoranthene 205-99-2 OS 11/11 100 21 80 UG/KG_DRY 0.08 0.15 No
Fluoranthene 206-44-0 OS 11/11 100 32 110 UG/KG_DRY 0.11 2300 No
Benzo(k)fluoranthene 207-08-9 OS 11/11 100 9.5 25 UG/KG_DRY 0.025 1.5 No
Acenaphthylene 208-96-8 OS 11/11 100 4.8 16 UG/KG_DRY 0.016 No RSL YES
Dimethyl Phthalate 131-11-3 OS 1/11 9 30 30 UG/KG_DRY 0.03 No RSL YES
Di-n-butyl Phthalate 84-74-2 OS 2/11 18 8.4 10 UG/KG_DRY 0.01 6100 No
Phenol 108-95-2 OS 2/11 18 2.6 2.9 UG/KG_DRY 0.0029 18000 No
Chrysene 218-01-9 OS 11/11 100 21 68 UG/KG_DRY 0.068 15 No
Acenaphthene 83-32-9 OS 3/11 27 1.8 2.4 UG/KG_DRY 0.0024 3400 No
Benzaldehyde 100-52-7 OS 4/11 36 10 17 UG/KG_DRY 0.017 7800 No
Phenanthrene 85-01-8 OS 11/11 100 18 55 UG/KG_DRY 0.055 No RSL YES
2,4-Dinitrotoluene 121-14-2 OS 1/11 9 34 34 UG/KG_DRY 0.034 1.6 No
Manganese 7439-96-5 M 11/11 100 39.7 721 MG/KG_DRY 721 1800 No
Cobalt 7440-48-4 M 11/11 100 0.75 2.2 MG/KG_DRY 2.2 23 No
Chromium 7440-47-3 M 11/11 100 3.88 7.8 MG/KG_DRY 7.8 120000 No
Vanadium 7440-62-2 M 11/11 100 12 25.7 MG/KG_DRY 25.7 5.5 YES
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Table A-2.1.  COPC Screening - Oxbow Area Human Health Exposure Area (0-1' soil)


Parameter CAS No. Class


Frequency 
of


Detection Percent Detected
Minimum
Detected


Maximum
Detected Units


Max 
Detected
(MG/KG)


Residential
RSLs


(MG/KG)
Retain as 
COPC?


Cadmium 7440-43-9 M 7/11 64 0.07 0.16 MG/KG_DRY 0.16 70 No
Beryllium 7440-41-7 M 11/11 100 0.24 0.42 MG/KG_DRY 0.42 160 No
Barium 7440-39-3 M 11/11 100 12 29 MG/KG_DRY 29 15000 No
Arsenic 7440-38-2 M 11/11 100 1.7 8.9 MG/KG_DRY 8.9 0.39 YES
Antimony 7440-36-0 M 8/11 73 0.12 0.257 MG/KG_DRY 0.257 31 No
Molybdenum 7439-98-7 M 4/11 36 1.05 1.44 MG/KG_DRY 1.44 390 No
Lead 7439-92-1 M 11/11 100 21.7 45 MG/KG_DRY 45 400 No
Zinc 7440-66-6 M 11/11 100 11.5 32.3 MG/KG_DRY 32.3 23000 No
Selenium 7782-49-2 M 10/11 91 0.2 0.7 MG/KG_DRY 0.7 390 No
Copper 7440-50-8 M 11/11 100 5.2 14.4 MG/KG_DRY 14.4 3100 No
Nickel 7440-02-0 M 11/11 100 2 4.41 MG/KG_DRY 4.41 1500 No
2,3,7,8-TCDD 1746-01-6 DIOX 11/11 100 0.717 7.9 PG/G_DRY 0.0000079 No RSL YES
1,2,3,7,8,9-HxCDD 19408-74-3 DIOX 8/11 73 0.286 0.683 PG/G_DRY 6.83E-07 No RSL YES
Total TCDF 55722-27-5 DIOX 11/11 100 8 25.9 PG/G_DRY 0.0000259 No RSL YES
Total TCDD 41903-57-5 DIOX 11/11 100 3.1 11.9 PG/G_DRY 0.0000119 No RSL YES
1,2,3,7,8,9-HxCDF 72918-21-9 DIOX 2/11 18 0.0653 0.118 PG/G_DRY 1.18E-07 No RSL YES
1,2,3,4,7,8-HxCDF 70648-26-9 DIOX 11/11 100 0.602 4.59 PG/G_DRY 4.59E-06 No RSL YES
1,2,3,4,6,7,8-HpCDF 67562-39-4 DIOX 11/11 100 2.49 43.1 PG/G_DRY 0.0000431 No RSL YES
2,3,4,6,7,8-HxCDF 60851-34-5 DIOX 11/11 100 0.568 2.04 PG/G_DRY 2.04E-06 No RSL YES
1,2,3,6,7,8-HxCDD 57653-85-7 DIOX 11/11 100 0.322 0.838 PG/G_DRY 8.38E-07 No RSL YES
1,2,3,6,7,8-HxCDF 57117-44-9 DIOX 11/11 100 0.413 1.24 PG/G_DRY 1.24E-06 No RSL YES
1,2,3,7,8-PeCDF 57117-41-6 DIOX 10/11 91 0.387 0.964 PG/G_DRY 9.64E-07 No RSL YES
2,3,4,7,8-PeCDF 57117-31-4 DIOX 11/11 100 0.549 1.85 PG/G_DRY 1.85E-06 No RSL YES
1,2,3,4,7,8,9-HpCDF 55673-89-7 DIOX 7/11 64 0.148 0.545 PG/G_DRY 5.45E-07 No RSL YES
2,3,7,8-TCDF 51207-31-9 DIOX 11/11 100 0.388 2.08 PG/G_DRY 2.08E-06 No RSL YES
Total PeCDF 30402-15-4 DIOX 11/11 100 8.99 29 PG/G_DRY 0.000029 No RSL YES
1,2,3,7,8-PeCDD 40321-76-4 DIOX 9/11 82 0.151 0.365 PG/G_DRY 3.65E-07 No RSL YES
1,2,3,4,7,8-HxCDD 39227-28-6 DIOX 9/11 82 0.185 0.309 PG/G_DRY 3.09E-07 No RSL YES
OCDF 39001-02-0 DIOX 11/11 100 2.54 24.9 PG/G_DRY 0.0000249 No RSL YES
Total HpCDF 38998-75-3 DIOX 11/11 100 2.65 71.8 PG/G_DRY 0.0000718 No RSL YES
Total HpCDD 37871-00-4 DIOX 11/11 100 7.47 22.6 PG/G_DRY 0.0000226 No RSL YES
Total PeCDD 36088-22-9 DIOX 11/11 100 2.05 8.99 PG/G_DRY 8.99E-06 No RSL YES
1,2,3,4,6,7,8-HpCDD 35822-46-9 DIOX 11/11 100 3.24 10 PG/G_DRY 0.00001 No RSL YES
Total HxCDD 34465-46-8 DIOX 11/11 100 3.99 25 PG/G_DRY 0.000025 No RSL YES
OCDD 3268-87-9 DIOX 11/11 100 20.1 64.7 PG/G_DRY 0.0000647 No RSL YES
Total HxCDF 55684-94-1 DIOX 11/11 100 5.66 20.6 PG/G_DRY 0.0000206 No RSL YES
TEQ mammal TEM Diox 11/11 100 1.47 8.66 PG/G_DRY 8.66E-06 0.0000045 YES
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Table A-2.2.  COPC Screening - Oxbow Area General Use Designated Exposure Area (0-1' soil)


Parameter CAS No. Class
Frequency of


Detection
Percent 


Detected
Minimum
Detected


Maximum
Detected Units


Max 
Detected
(MG/KG)


Residential
RSLs


(MG/KG)
Retain as 
COPC?


Aroclor 1254 11097-69-1 PESTP 12/21 57 7.7 570 UG/KG_DRY 0.57 0.22 YES
Endrin Aldehyde 7421-93-4 PESTP 9/21 43 0.23 11 UG/KG_DRY 0.011 No RSL YES
4,4'-DDE 72-55-9 PESTP 16/21 76 0.91 14 UG/KG_DRY 0.014 1.4 No
Methoxychlor 72-43-5 PESTP 1/21 5 2.4 2.4 UG/KG_DRY 0.0024 310 No
Heptachlor Epoxide 1024-57-3 PESTP 3/21 14 0.085 11 UG/KG_DRY 0.011 0.053 No
Endosulfan Sulfate 1031-07-8 PESTP 4/21 19 0.28 0.97 UG/KG_DRY 0.00097 No RSL YES
Dieldrin 60-57-1 PESTP 6/21 29 0.52 17 UG/KG_DRY 0.017 0.03 No
gamma-BHC (Lindane) 58-89-9 PESTP 4/21 19 0.18 2.3 UG/KG_DRY 0.0023 0.52 No
Aroclor 1260 11096-82-5 PESTP 5/21 24 62 120 UG/KG_DRY 0.12 0.22 No
4,4'-DDD 72-54-8 PESTP 6/21 29 0.48 3 UG/KG_DRY 0.003 2 No
Aroclor 1268 11100-14-4 PESTP 3/21 14 24 38 UG/KG_DRY 0.038 No RSL YES
gamma-Chlordane 5566-34-7 PESTP 18/21 86 0.15 74 UG/KG_DRY 0.074 No RSL YES
Endrin Ketone 53494-70-5 PESTP 7/21 33 0.16 2.3 UG/KG_DRY 0.0023 No RSL YES
alpha-Chlordane 5103-71-9 PESTP 15/21 71 0.12 85 UG/KG_DRY 0.085 No RSL YES
4,4'-DDT 50-29-3 PESTP 17/21 81 1.8 78 UG/KG_DRY 0.078 1.7 No
Endosulfan II 33213-65-9 PESTP 2/21 10 0.34 1.7 UG/KG_DRY 0.0017 No RSL YES
beta-BHC 319-85-7 PESTP 2/21 10 5.1 5.3 UG/KG_DRY 0.0053 0.27 No
alpha-BHC 319-84-6 PESTP 5/21 24 0.12 1.5 UG/KG_DRY 0.0015 0.077 No
Chlordane 57-74-9 PESTP 10/21 48 3.9 570 UG/KG_DRY 0.57 No RSL YES
Endrin 72-20-8 PESTP 5/21 24 0.25 1.6 UG/KG_DRY 0.0016 18 No
Endosulfan I 959-98-8 PESTP 2/21 10 2.5 2.8 UG/KG_DRY 0.0028 No RSL YES
Heptachlor 76-44-8 PESTP 3/21 14 1.3 4.2 UG/KG_DRY 0.0042 0.11 No
Pyrene 129-00-0 OS 21/21 100 37 90000 UG/KG_DRY 90 1700 No
Benzyl Alcohol 100-51-6 OS 5/21 24 5.2 58 UG/KG_DRY 0.058 6100 No
Bis(2-ethylhexyl) Phthalate 117-81-7 OS 16/21 76 10 850 UG/KG_DRY 0.85 35 No
Di-n-octyl Phthalate 117-84-0 OS 1/21 5 62 62 UG/KG_DRY 0.062 No RSL YES
Anthracene 120-12-7 OS 21/21 100 4.2 20000 UG/KG_DRY 20 17000 No
Fluorene 86-73-7 OS 19/21 90 1.1 7200 UG/KG_DRY 7.2 2300 No
Dibenz(a,h)anthracene 53-70-3 OS 21/21 100 3.8 7300 UG/KG_DRY 7.3 0.015 YES
Carbazole 86-74-8 OS 21/21 100 3.4 6800 UG/KG_DRY 6.8 No RSL YES
2,4,6-Trichlorophenol 88-06-2 OS 1/21 5 5.2 5.2 UG/KG_DRY 0.0052 44 No
Naphthalene 91-20-3 OS 12/21 57 2.6 3800 UG/KG_DRY 3.8 3.6 YES
Nitrobenzene 98-95-3 OS 4/21 19 16 3500 UG/KG_DRY 3.5 4.8 No
2-Methylnaphthalene 91-57-6 OS 7/21 33 3.1 1900 UG/KG_DRY 1.9 310 No
Phenanthrene 85-01-8 OS 21/21 100 18 67000 UG/KG_DRY 67 No RSL YES
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Table A-2.2.  COPC Screening - Oxbow Area General Use Designated Exposure Area (0-1' soil)


Parameter CAS No. Class
Frequency of


Detection
Percent 


Detected
Minimum
Detected


Maximum
Detected Units


Max 
Detected
(MG/KG)


Residential
RSLs


(MG/KG)
Retain as 
COPC?


Dimethyl Phthalate 131-11-3 OS 12/21 57 30 160 UG/KG_DRY 0.16 No RSL YES
Dibenzofuran 132-64-9 OS 12/21 57 1.5 4100 UG/KG_DRY 4.1 78 No
Benzo(g,h,i)perylene 191-24-2 OS 21/21 100 17 25000 UG/KG_DRY 25 No RSL YES
Indeno(1,2,3-cd)pyrene 193-39-5 OS 21/21 100 17 30000 UG/KG_DRY 30 0.15 YES
Benzo(b)fluoranthene 205-99-2 OS 21/21 100 29 50000 UG/KG_DRY 50 0.15 YES
Fluoranthene 206-44-0 OS 21/21 100 37 100000 UG/KG_DRY 100 2300 No
Biphenyl 92-52-4 OS 2/21 10 2.4 430 UG/KG_DRY 0.43 3900 No
Benzo(k)fluoranthene 207-08-9 OS 21/21 100 11 19000 UG/KG_DRY 19 1.5 YES
2,4,5-Trichlorophenol 95-95-4 OS 5/21 24 1.6 25 UG/KG_DRY 0.025 6100 No
Acenaphthylene 208-96-8 OS 21/21 100 4.4 3600 UG/KG_DRY 3.6 No RSL YES
Benzo(a)pyrene 50-32-8 OS 21/21 100 23 52000 UG/KG_DRY 52 0.015 YES
Chrysene 218-01-9 OS 21/21 100 24 52000 UG/KG_DRY 52 15 YES
Butyl Benzyl Phthalate 85-68-7 OS 19/21 90 5.8 230 UG/KG_DRY 0.23 260 No
Benzaldehyde 100-52-7 OS 3/21 14 8.7 18 UG/KG_DRY 0.018 7800 No
Benz(a)anthracene 56-55-3 OS 21/21 100 16 52000 UG/KG_DRY 52 0.15 YES
Benzoic Acid 65-85-0 OS 4/21 19 130 800 UG/KG_DRY 0.8 240000 No
Phenol 108-95-2 OS 3/21 14 4.9 33 UG/KG_DRY 0.033 18000 No
Acenaphthene 83-32-9 OS 14/21 67 1.8 7000 UG/KG_DRY 7 3400 No
Diethyl Phthalate 84-66-2 OS 1/21 5 54 54 UG/KG_DRY 0.054 49000 No
Di-n-butyl Phthalate 84-74-2 OS 1/21 5 9.1 9.1 UG/KG_DRY 0.0091 6100 No
Cadmium 7440-43-9 M 20/21 95 0.04 2.1 MG/KG_DRY 2.1 70 No
Beryllium 7440-41-7 M 21/21 100 0.25 1.92 MG/KG_DRY 1.92 160 No
Cobalt 7440-48-4 M 21/21 100 0.94 10 MG/KG_DRY 10 23 No
Nickel 7440-02-0 M 21/21 100 2.57 148 MG/KG_DRY 148 1500 No
Arsenic 7440-38-2 M 21/21 100 3.2 13.3 MG/KG_DRY 13.3 0.39 YES
Antimony 7440-36-0 M 17/21 81 0.235 1.33 MG/KG_DRY 1.33 31 No
Thallium 7440-28-0 M 2/21 10 0.4 0.7 MG/KG_DRY 0.7  No
Silver 7440-22-4 M 8/21 38 0.2 0.4 MG/KG_DRY 0.4 390 No
Barium 7440-39-3 M 21/21 100 15.3 191 MG/KG_DRY 191 15000 No
Molybdenum 7439-98-7 M 21/21 100 0.4 19.1 MG/KG_DRY 19.1 390 No
Lead 7439-92-1 M 21/21 100 26 792 MG/KG_DRY 792 400 YES
Chromium 7440-47-3 M 21/21 100 5.66 67.4 MG/KG_DRY 67.4 120000 No
Copper 7440-50-8 M 21/21 100 6.2 151 MG/KG_DRY 151 3100 No
Vanadium 7440-62-2 M 21/21 100 11 45.2 MG/KG_DRY 45.2 5.5 YES
Zinc 7440-66-6 M 21/21 100 16 354 MG/KG_DRY 354 23000 No
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Table A-2.2.  COPC Screening - Oxbow Area General Use Designated Exposure Area (0-1' soil)


Parameter CAS No. Class
Frequency of


Detection
Percent 


Detected
Minimum
Detected


Maximum
Detected Units


Max 
Detected
(MG/KG)


Residential
RSLs


(MG/KG)
Retain as 
COPC?


Selenium 7782-49-2 M 21/21 100 0.4 2.2 MG/KG_DRY 2.2 390 No
Manganese 7439-96-5 M 21/21 100 156 2440 MG/KG_DRY 2440 1800 YES
1,2,3,7,8,9-HxCDD 19408-74-3 DIOX 16/21 76 0.417 18.2 PG/G_DRY 1.82E-05 No RSL YES
2,3,7,8-TCDD 1746-01-6 DIOX 21/21 100 3.12 14600 PG/G_DRY 0.0146 No RSL YES
Total TCDD 41903-57-5 DIOX 21/21 100 8.34 14900 PG/G_DRY 0.0149 No RSL YES
1,2,3,7,8,9-HxCDF 72918-21-9 DIOX 11/21 52 0.107 1.7 PG/G_DRY 1.7E-06 No RSL YES
1,2,3,4,7,8-HxCDF 70648-26-9 DIOX 20/21 95 0.662 13.6 PG/G_DRY 1.36E-05 No RSL YES
1,2,3,4,6,7,8-HpCDF 67562-39-4 DIOX 21/21 100 3.76 150 PG/G_DRY 0.00015 No RSL YES
2,3,4,6,7,8-HxCDF 60851-34-5 DIOX 20/21 95 0.608 13.9 PG/G_DRY 1.39E-05 No RSL YES
1,2,3,6,7,8-HxCDD 57653-85-7 DIOX 19/21 90 0.542 23.8 PG/G_DRY 2.38E-05 No RSL YES
1,2,3,6,7,8-HxCDF 57117-44-9 DIOX 21/21 100 0.514 12 PG/G_DRY 0.000012 No RSL YES
1,2,3,7,8-PeCDF 57117-41-6 DIOX 19/21 90 0.413 6.36 PG/G_DRY 6.36E-06 No RSL YES
Total TCDF 55722-27-5 DIOX 21/21 100 11.2 243 PG/G_DRY 0.000243 No RSL YES
Total HxCDF 55684-94-1 DIOX 21/21 100 7.66 330 PG/G_DRY 0.00033 No RSL YES
2,3,4,7,8-PeCDF 57117-31-4 DIOX 21/21 100 0.557 11.3 PG/G_DRY 1.13E-05 No RSL YES
2,3,7,8-TCDF 51207-31-9 DIOX 21/21 100 0.87 14.1 PG/G_DRY 1.41E-05 No RSL YES
Total PeCDF 30402-15-4 DIOX 21/21 100 10.3 358 PG/G_DRY 0.000358 No RSL YES
1,2,3,7,8-PeCDD 40321-76-4 DIOX 18/21 86 0.322 14.7 PG/G_DRY 1.47E-05 No RSL YES
1,2,3,4,7,8-HxCDD 39227-28-6 DIOX 15/21 71 0.276 11.1 PG/G_DRY 1.11E-05 No RSL YES
OCDF 39001-02-0 DIOX 21/21 100 4.13 274 PG/G_DRY 0.000274 No RSL YES
Total HpCDF 38998-75-3 DIOX 21/21 100 5.97 315 PG/G_DRY 0.000315 No RSL YES
Total HpCDD 37871-00-4 DIOX 21/21 100 16.3 979 PG/G_DRY 0.000979 No RSL YES
Total PeCDD 36088-22-9 DIOX 21/21 100 2.34 160 PG/G_DRY 0.00016 No RSL YES
1,2,3,4,6,7,8-HpCDD 35822-46-9 DIOX 21/21 100 8.34 555 PG/G_DRY 0.000555 No RSL YES
Total HxCDD 34465-46-8 DIOX 21/21 100 5.43 351 PG/G_DRY 0.000351 No RSL YES
OCDD 3268-87-9 DIOX 21/21 100 48.9 3700 PG/G_DRY 0.0037 No RSL YES
1,2,3,4,7,8,9-HpCDF 55673-89-7 DIOX 17/21 81 0.244 8.74 PG/G_DRY 8.74E-06 No RSL YES
TEQ mammal TEM Diox 21/21 100 8.24 14633 PG/G_DRY 0.014633 0.0000045 YES
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Table A-2.3.  COPC Screening - Assapumpset Brook Flood Plain Soil General Use Designated Exposure Area (0-1' soil)


Parameter CAS No. Class
Frequency of


Detection
Percent 


Detected
Minimum
Detected


Maximum
Detected Units


Max
Detected
(MG/KG)


Residential
RSLs


(MG/KG)
Retain as 
COPC?


4,4'-DDD 72-54-8 PESTP 2/2 100 4.1 14 UG/KG_DRY 0.014 2 No
4,4'-DDT 50-29-3 PESTP 2/2 100 14 53 UG/KG_DRY 0.053 1.7 No
alpha-Chlordane 5103-71-9 PESTP 2/2 100 2.8 6.4 UG/KG_DRY 0.0064 No RSL YES
gamma-Chlordane 5566-34-7 PESTP 2/2 100 4.5 13 UG/KG_DRY 0.013 No RSL YES
Endosulfan Sulfate 1031-07-8 PESTP 1/2 50 2.3 2.3 UG/KG_DRY 0.0023 No RSL YES
Chlordane 57-74-9 PESTP 2/2 100 42 64 UG/KG_DRY 0.064 No RSL YES
Endrin 72-20-8 PESTP 1/2 50 0.8 0.8 UG/KG_DRY 0.0008 18 No
4,4'-DDE 72-55-9 PESTP 2/2 100 8.5 8.8 UG/KG_DRY 0.0088 1.4 No
Aroclor 1260 11096-82-5 PESTP 2/2 100 92 280 UG/KG_DRY 0.28 0.22 YES
Endrin Aldehyde 7421-93-4 PESTP 1/2 50 1.6 1.6 UG/KG_DRY 0.0016 No RSL YES
Aroclor 1254 11097-69-1 PESTP 2/2 100 51 250 UG/KG_DRY 0.25 0.22 YES
Butyl Benzyl Phthalate 85-68-7 OS 2/2 100 84 230 UG/KG_DRY 0.23 260 No
Dibenzofuran 132-64-9 OS 1/2 50 16 16 UG/KG_DRY 0.016 78 No
Carbazole 86-74-8 OS 2/2 100 28 53 UG/KG_DRY 0.053 No RSL YES
Acenaphthene 83-32-9 OS 1/2 50 25 25 UG/KG_DRY 0.025 3400 No
Benzo(g,h,i)perylene 191-24-2 OS 2/2 100 260 510 UG/KG_DRY 0.51 No RSL YES
Phenanthrene 85-01-8 OS 2/2 100 170 570 UG/KG_DRY 0.57 No RSL YES
Dimethyl Phthalate 131-11-3 OS 2/2 100 48 70 UG/KG_DRY 0.07 No RSL YES
Indeno(1,2,3-cd)pyrene 193-39-5 OS 2/2 100 240 530 UG/KG_DRY 0.53 0.15 YES
Pyrene 129-00-0 OS 2/2 100 450 1200 UG/KG_DRY 1.2 1700 No
Benzo(a)pyrene 50-32-8 OS 2/2 100 290 670 UG/KG_DRY 0.67 0.015 YES
Fluorene 86-73-7 OS 1/2 50 45 45 UG/KG_DRY 0.045 2300 No
Benzo(b)fluoranthene 205-99-2 OS 2/2 100 410 910 UG/KG_DRY 0.91 0.15 YES
Fluoranthene 206-44-0 OS 2/2 100 470 1300 UG/KG_DRY 1.3 2300 No
Benzo(k)fluoranthene 207-08-9 OS 2/2 100 140 300 UG/KG_DRY 0.3 1.5 No
Acenaphthylene 208-96-8 OS 2/2 100 74 140 UG/KG_DRY 0.14 No RSL YES
Chrysene 218-01-9 OS 2/2 100 320 740 UG/KG_DRY 0.74 15 No
Dibenz(a,h)anthracene 53-70-3 OS 2/2 100 54 120 UG/KG_DRY 0.12 0.015 YES
Bis(2-ethylhexyl) Phthalate 117-81-7 OS 2/2 100 300 1200 UG/KG_DRY 1.2 35 No
Benz(a)anthracene 56-55-3 OS 2/2 100 220 590 UG/KG_DRY 0.59 0.15 YES
Anthracene 120-12-7 OS 2/2 100 68 170 UG/KG_DRY 0.17 17000 No
Lead 7439-92-1 M 2/2 100 93 213 MG/KG_DRY 213 400 No
Beryllium 7440-41-7 M 2/2 100 0.6 0.89 MG/KG_DRY 0.89 160 No
Barium 7440-39-3 M 2/2 100 78.2 83 MG/KG_DRY 83 15000 No
Arsenic 7440-38-2 M 2/2 100 5.3 13.7 MG/KG_DRY 13.7 0.39 YES
Antimony 7440-36-0 M 2/2 100 0.249 1.38 MG/KG_DRY 1.38 31 No
Thallium 7440-28-0 M 1/2 50 0.8 0.8 MG/KG_DRY 0.8  No
Silver 7440-22-4 M 1/2 50 2.2 2.2 MG/KG_DRY 2.2 390 No
Nickel 7440-02-0 M 2/2 100 20.7 28.3 MG/KG_DRY 28.3 1500 No
Selenium 7782-49-2 M 2/2 100 0.6 4.5 MG/KG_DRY 4.5 390 No
Manganese 7439-96-5 M 2/2 100 516 882 MG/KG_DRY 882 1800 No
Chromium 7440-47-3 M 2/2 100 17.3 18.2 MG/KG_DRY 18.2 120000 No
Cobalt 7440-48-4 M 2/2 100 3.64 9.11 MG/KG_DRY 9.11 23 No
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Table A-2.3.  COPC Screening - Assapumpset Brook Flood Plain Soil General Use Designated Exposure Area (0-1' soil)


Parameter CAS No. Class
Frequency of


Detection
Percent 


Detected
Minimum
Detected


Maximum
Detected Units


Max
Detected
(MG/KG)


Residential
RSLs


(MG/KG)
Retain as 
COPC?


Copper 7440-50-8 M 2/2 100 35.3 119 MG/KG_DRY 119 3100 No
Vanadium 7440-62-2 M 2/2 100 12.9 22.8 MG/KG_DRY 22.8 5.5 YES
Cadmium 7440-43-9 M 2/2 100 0.44 0.83 MG/KG_DRY 0.83 70 No
Zinc 7440-66-6 M 2/2 100 127 190 MG/KG_DRY 190 23000 No
Molybdenum 7439-98-7 M 2/2 100 1.12 1.73 MG/KG_DRY 1.73 390 No
1,2,3,7,8,9-HxCDD 19408-74-3 DIOX 2/2 100 5.78 17.2 PG/G_DRY 0.0000172 No RSL YES
2,3,7,8-TCDD 1746-01-6 DIOX 2/2 100 2.44 132 PG/G_DRY 0.000132 No RSL YES
OCDD 3268-87-9 DIOX 2/2 100 1050 4230 PG/G_DRY 0.00423 No RSL YES
Total PeCDF 30402-15-4 DIOX 2/2 100 96.1 443 PG/G_DRY 0.000443 No RSL YES
2,3,7,8-TCDF 51207-31-9 DIOX 2/2 100 3.51 12.7 PG/G_DRY 0.0000127 No RSL YES
1,2,3,7,8,9-HxCDF 72918-21-9 DIOX 1/2 50 8.6 8.6 PG/G_DRY 0.0000086 No RSL YES
1,2,3,4,7,8-HxCDF 70648-26-9 DIOX 1/2 50 41.3 41.3 PG/G_DRY 0.0000413 No RSL YES
1,2,3,4,6,7,8-HpCDF 67562-39-4 DIOX 2/2 100 60.1 241 PG/G_DRY 0.000241 No RSL YES
2,3,4,6,7,8-HxCDF 60851-34-5 DIOX 2/2 100 8.84 31.4 PG/G_DRY 0.0000314 No RSL YES
1,2,3,6,7,8-HxCDD 57653-85-7 DIOX 2/2 100 7.5 28.7 PG/G_DRY 0.0000287 No RSL YES
1,2,3,6,7,8-HxCDF 57117-44-9 DIOX 2/2 100 7.44 30.4 PG/G_DRY 0.0000304 No RSL YES
1,2,3,7,8-PeCDF 57117-41-6 DIOX 2/2 100 3.74 17.3 PG/G_DRY 0.0000173 No RSL YES
2,3,4,7,8-PeCDF 57117-31-4 DIOX 2/2 100 4.72 38.6 PG/G_DRY 0.0000386 No RSL YES
Total HxCDF 55684-94-1 DIOX 2/2 100 107 436 PG/G_DRY 0.000436 No RSL YES
1,2,3,4,7,8,9-HpCDF 55673-89-7 DIOX 2/2 100 4.32 17.3 PG/G_DRY 0.0000173 No RSL YES
Total HxCDD 34465-46-8 DIOX 2/2 100 59.9 282 PG/G_DRY 0.000282 No RSL YES
Total TCDD 41903-57-5 DIOX 2/2 100 76.9 145 PG/G_DRY 0.000145 No RSL YES
1,2,3,7,8-PeCDD 40321-76-4 DIOX 1/2 50 6.3 6.3 PG/G_DRY 0.0000063 No RSL YES
1,2,3,4,7,8-HxCDD 39227-28-6 DIOX 1/2 50 8.83 8.83 PG/G_DRY 0.00000883 No RSL YES
OCDF 39001-02-0 DIOX 2/2 100 98.3 576 PG/G_DRY 0.000576 No RSL YES
Total HpCDF 38998-75-3 DIOX 2/2 100 121 614 PG/G_DRY 0.000614 No RSL YES
Total HpCDD 37871-00-4 DIOX 2/2 100 272 1070 PG/G_DRY 0.00107 No RSL YES
Total PeCDD 36088-22-9 DIOX 2/2 100 21.6 139 PG/G_DRY 0.000139 No RSL YES
1,2,3,4,6,7,8-HpCDD 35822-46-9 DIOX 2/2 100 142 592 PG/G_DRY 0.000592 No RSL YES
Total TCDF 55722-27-5 DIOX 2/2 100 60.9 262 PG/G_DRY 0.000262 No RSL YES
TEQ mammal TEM Diox 2/2 100 48.6 139.2 PG/G_DRY 0.0001392 0.0000045 YES
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Table A-2.4.  COPC Screening - Northeastern Lyman Mill Pond Flood Plain Soil General Use Designated Exposure Area (0-1' soil)


Parameter CAS No. Class
Frequency of


Detection
Percent 


Detected
Minimum
Detected


Maximum
Detected Units


Max
Detected
(MG/KG)


Residential
RSLs


(MG/KG)
Retain as 
COPC?


Endosulfan Sulfate 1031-07-8 PESTP 1/5 20 0.53 0.53 UG/KG_DRY 0.00053 No RSL YES
4,4'-DDE 72-55-9 PESTP 5/5 100 2.4 11 UG/KG_DRY 0.011 1.4 No
4,4'-DDD 72-54-8 PESTP 4/5 80 1 6.4 UG/KG_DRY 0.0064 2 No
Endrin 72-20-8 PESTP 3/5 60 0.21 1.3 UG/KG_DRY 0.0013 18 No
Aroclor 1268 11100-14-4 PESTP 1/5 20 54 54 UG/KG_DRY 0.054 No RSL YES
Endrin Aldehyde 7421-93-4 PESTP 2/5 40 1.8 2.3 UG/KG_DRY 0.0023 No RSL YES
Chlordane 57-74-9 PESTP 5/5 100 27 540 UG/KG_DRY 0.54 No RSL YES
Aroclor 1254 11097-69-1 PESTP 5/5 100 40 360 UG/KG_DRY 0.36 0.22 YES
Heptachlor Epoxide 1024-57-3 PESTP 1/5 20 0.24 0.24 UG/KG_DRY 0.00024 0.053 No
gamma-Chlordane 5566-34-7 PESTP 5/5 100 3 45 UG/KG_DRY 0.045 No RSL YES
Endrin Ketone 53494-70-5 PESTP 3/5 60 0.28 1.9 UG/KG_DRY 0.0019 No RSL YES
alpha-Chlordane 5103-71-9 PESTP 5/5 100 1.6 30 UG/KG_DRY 0.03 No RSL YES
4,4'-DDT 50-29-3 PESTP 4/5 80 5.4 42 UG/KG_DRY 0.042 1.7 No
Endosulfan II 33213-65-9 PESTP 2/5 40 3.6 7.5 UG/KG_DRY 0.0075 No RSL YES
alpha-BHC 319-84-6 PESTP 3/5 60 0.18 0.27 UG/KG_DRY 0.00027 0.077 No
delta-BHC 319-86-8 PESTP 1/5 20 0.29 0.29 UG/KG_DRY 0.00029 No RSL YES
Heptachlor 76-44-8 PESTP 1/5 20 6.2 6.2 UG/KG_DRY 0.0062 0.11 No
Benzo(g,h,i)perylene 191-24-2 OS 5/5 100 250 2500 UG/KG_DRY 2.5 No RSL YES
Benzoic Acid 65-85-0 OS 5/5 100 480 3500 UG/KG_DRY 3.5 240000 No
Acenaphthene 83-32-9 OS 5/5 100 14 190 UG/KG_DRY 0.19 3400 No
Dibenz(a,h)anthracene 53-70-3 OS 5/5 100 55 680 UG/KG_DRY 0.68 0.015 YES
Phenanthrene 85-01-8 OS 5/5 100 240 5000 UG/KG_DRY 5 No RSL YES
2,4-Dinitrophenol 51-28-5 OS 2/5 40 170 480 UG/KG_DRY 0.48 120 No
Butyl Benzyl Phthalate 85-68-7 OS 2/5 40 35 410 UG/KG_DRY 0.41 260 No
2-Methylnaphthalene 91-57-6 OS 1/5 20 29 29 UG/KG_DRY 0.029 310 No
Fluorene 86-73-7 OS 5/5 100 16 350 UG/KG_DRY 0.35 2300 No
Benz(a)anthracene 56-55-3 OS 5/5 100 250 3100 UG/KG_DRY 3.1 0.15 YES
Indeno(1,2,3-cd)pyrene 193-39-5 OS 5/5 100 260 2800 UG/KG_DRY 2.8 0.15 YES
Benzo(b)fluoranthene 205-99-2 OS 5/5 100 480 5000 UG/KG_DRY 5 0.15 YES
Fluoranthene 206-44-0 OS 5/5 100 590 6600 UG/KG_DRY 6.6 2300 No
Benzo(k)fluoranthene 207-08-9 OS 5/5 100 160 1700 UG/KG_DRY 1.7 1.5 YES
Acenaphthylene 208-96-8 OS 5/5 100 40 720 UG/KG_DRY 0.72 No RSL YES
Chrysene 218-01-9 OS 5/5 100 370 3700 UG/KG_DRY 3.7 15 No
Carbazole 86-74-8 OS 5/5 100 40 570 UG/KG_DRY 0.57 No RSL YES
Naphthalene 91-20-3 OS 2/5 40 37 84 UG/KG_DRY 0.084 3.6 No
Benzo(a)pyrene 50-32-8 OS 5/5 100 330 3900 UG/KG_DRY 3.9 0.015 YES
Pyrene 129-00-0 OS 5/5 100 550 6800 UG/KG_DRY 6.8 1700 No
Anthracene 120-12-7 OS 5/5 100 50 1000 UG/KG_DRY 1 17000 No
Bis(2-ethylhexyl) Phthalate 117-81-7 OS 5/5 100 95 1300 UG/KG_DRY 1.3 35 No
Dimethyl Phthalate 131-11-3 OS 5/5 100 25 130 UG/KG_DRY 0.13 No RSL YES
Dibenzofuran 132-64-9 OS 5/5 100 8.7 140 UG/KG_DRY 0.14 78 No
Cobalt 7440-48-4 M 5/5 100 1.1 7.3 MG/KG_DRY 7.3 23 No
Antimony 7440-36-0 M 4/5 80 0.237 1.51 MG/KG_DRY 1.51 31 No
Silver 7440-22-4 M 1/5 20 0.3 0.3 MG/KG_DRY 0.3 390 No
Nickel 7440-02-0 M 5/5 100 5.4 23.4 MG/KG_DRY 23.4 1500 No
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Table A-2.4.  COPC Screening - Northeastern Lyman Mill Pond Flood Plain Soil General Use Designated Exposure Area (0-1' soil)


Parameter CAS No. Class
Frequency of


Detection
Percent 


Detected
Minimum
Detected


Maximum
Detected Units


Max
Detected
(MG/KG)


Residential
RSLs


(MG/KG)
Retain as 
COPC?


Molybdenum 7439-98-7 M 5/5 100 0.8 14.8 MG/KG_DRY 14.8 390 No
Manganese 7439-96-5 M 5/5 100 178 831 MG/KG_DRY 831 1800 No
Lead 7439-92-1 M 5/5 100 15.9 308 MG/KG_DRY 308 400 No
Barium 7440-39-3 M 5/5 100 14.8 113 MG/KG_DRY 113 15000 No
Beryllium 7440-41-7 M 5/5 100 0.28 2.08 MG/KG_DRY 2.08 160 No
Chromium 7440-47-3 M 5/5 100 8.2 92.6 MG/KG_DRY 92.6 120000 No
Copper 7440-50-8 M 5/5 100 6.4 92.7 MG/KG_DRY 92.7 3100 No
Vanadium 7440-62-2 M 5/5 100 4.6 52.3 MG/KG_DRY 52.3 5.5 YES
Zinc 7440-66-6 M 5/5 100 35.5 199 MG/KG_DRY 199 23000 No
Selenium 7782-49-2 M 4/5 80 0.1 1.5 MG/KG_DRY 1.5 390 No
Arsenic 7440-38-2 M 4/5 80 2.1 18.4 MG/KG_DRY 18.4 0.39 YES
Cadmium 7440-43-9 M 5/5 100 0.1 2.4 MG/KG_DRY 2.4 70 No
1,2,3,7,8,9-HxCDD 19408-74-3 DIOX 4/5 80 2.26 27.7 PG/G_DRY 0.0000277 No RSL YES
Total TCDF 55722-27-5 DIOX 5/5 100 28.9 252 PG/G_DRY 0.000252 No RSL YES
2,3,7,8-TCDD 1746-01-6 DIOX 5/5 100 590 12600 PG/G_DRY 0.0126 No RSL YES
Total PeCDF 30402-15-4 DIOX 5/5 100 51.7 410 PG/G_DRY 0.00041 No RSL YES
Total TCDD 41903-57-5 DIOX 5/5 100 608 12800 PG/G_DRY 0.0128 No RSL YES
1,2,3,7,8,9-HxCDF 72918-21-9 DIOX 2/5 40 1.62 1.73 PG/G_DRY 0.00000173 No RSL YES
1,2,3,4,7,8-HxCDF 70648-26-9 DIOX 4/5 80 2.14 17.4 PG/G_DRY 0.0000174 No RSL YES
1,2,3,4,6,7,8-HpCDF 67562-39-4 DIOX 5/5 100 24.2 265 PG/G_DRY 0.000265 No RSL YES
2,3,4,6,7,8-HxCDF 60851-34-5 DIOX 5/5 100 2.57 24.4 PG/G_DRY 0.0000244 No RSL YES
1,2,3,6,7,8-HxCDD 57653-85-7 DIOX 4/5 80 3.34 40.5 PG/G_DRY 0.0000405 No RSL YES
1,2,3,6,7,8-HxCDF 57117-44-9 DIOX 4/5 80 2.17 20.9 PG/G_DRY 0.0000209 No RSL YES
1,2,3,7,8-PeCDF 57117-41-6 DIOX 5/5 100 0.809 6.91 PG/G_DRY 0.00000691 No RSL YES
2,3,4,7,8-PeCDF 57117-31-4 DIOX 5/5 100 1.52 9.57 PG/G_DRY 0.00000957 No RSL YES
1,2,3,4,7,8,9-HpCDF 55673-89-7 DIOX 5/5 100 1.5 14.3 PG/G_DRY 0.0000143 No RSL YES
2,3,7,8-TCDF 51207-31-9 DIOX 4/5 80 1.3 11.7 PG/G_DRY 0.0000117 No RSL YES
OCDD 3268-87-9 DIOX 5/5 100 499 6490 PG/G_DRY 0.00649 No RSL YES
1,2,3,7,8-PeCDD 40321-76-4 DIOX 5/5 100 0.928 9.57 PG/G_DRY 0.00000957 No RSL YES
1,2,3,4,7,8-HxCDD 39227-28-6 DIOX 3/5 60 1.4 14 PG/G_DRY 0.000014 No RSL YES
OCDF 39001-02-0 DIOX 5/5 100 43.5 462 PG/G_DRY 0.000462 No RSL YES
Total HpCDF 38998-75-3 DIOX 5/5 100 54.6 555 PG/G_DRY 0.000555 No RSL YES
Total HpCDD 37871-00-4 DIOX 5/5 100 120 1640 PG/G_DRY 0.00164 No RSL YES
Total PeCDD 36088-22-9 DIOX 5/5 100 11.4 81.9 PG/G_DRY 0.0000819 No RSL YES
1,2,3,4,6,7,8-HpCDD 35822-46-9 DIOX 5/5 100 64.5 826 PG/G_DRY 0.000826 No RSL YES
Total HxCDD 34465-46-8 DIOX 5/5 100 28.7 299 PG/G_DRY 0.000299 No RSL YES
Total HxCDF 55684-94-1 DIOX 5/5 100 52.9 448 PG/G_DRY 0.000448 No RSL YES
TEQ mammal TEM DIOX 5/5 100 594.3 12641.6 PG/G_DRY 0.0126416 0.0000045 YES
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Table A-2.5.  COPC Screening - Southeastern Lyman Mill Pond Flood Plain Soil General Use Designated Exposure Area (0-1' soil)


Parameter CAS No. Class


Frequency 
of


Detection
Percent 


Detected
Minimum
Detected


Maximum
Detected Units


Max
Detected
(MG/KG)


Residential
RSLs


(MG/KG)
Retain as 
COPC?


Aroclor 1260 11096-82-5 PESTP 1/2 50 29 29 UG/KG_DRY 0.029 0.22 No
4,4'-DDT 50-29-3 PESTP 2/2 100 1.2 52 UG/KG_DRY 0.052 1.7 No
alpha-Chlordane 5103-71-9 PESTP 1/2 50 0.32 0.32 UG/KG_DRY 0.00032 No RSL YES
gamma-Chlordane 5566-34-7 PESTP 1/2 50 0.28 0.28 UG/KG_DRY 0.00028 No RSL YES
Chlordane 57-74-9 PESTP 1/2 50 5.8 5.8 UG/KG_DRY 0.0058 No RSL YES
Aroclor 1254 11097-69-1 PESTP 1/2 50 26 26 UG/KG_DRY 0.026 0.22 No
Methoxychlor 72-43-5 PESTP 1/2 50 0.76 0.76 UG/KG_DRY 0.00076 310 No
4,4'-DDD 72-54-8 PESTP 2/2 100 0.7 3.8 UG/KG_DRY 0.0038 2 No
4,4'-DDE 72-55-9 PESTP 2/2 100 1.1 36 UG/KG_DRY 0.036 1.4 No
Endosulfan Sulfate 1031-07-8 PESTP 1/2 50 1.2 1.2 UG/KG_DRY 0.0012 No RSL YES
Carbazole 86-74-8 OS 2/2 100 3.9 49 UG/KG_DRY 0.049 No RSL YES
Benzoic Acid 65-85-0 OS 2/2 100 96 960 UG/KG_DRY 0.96 240000 No
Benz(a)anthracene 56-55-3 OS 2/2 100 23 300 UG/KG_DRY 0.3 0.15 YES
Naphthalene 91-20-3 OS 1/2 50 25 25 UG/KG_DRY 0.025 3.6 No
Dibenzofuran 132-64-9 OS 1/2 50 19 19 UG/KG_DRY 0.019 78 No
Benzyl Alcohol 100-51-6 OS 1/2 50 2.6 2.6 UG/KG_DRY 0.0026 6100 No
Butyl Benzyl Phthalate 85-68-7 OS 1/2 50 4.2 4.2 UG/KG_DRY 0.0042 260 No
Dibenz(a,h)anthracene 53-70-3 OS 2/2 100 6.2 79 UG/KG_DRY 0.079 0.015 YES
Pyrene 129-00-0 OS 2/2 100 51 650 UG/KG_DRY 0.65 1700 No
Benzo(a)pyrene 50-32-8 OS 2/2 100 42 410 UG/KG_DRY 0.41 0.015 YES
Phenanthrene 85-01-8 OS 2/2 100 23 370 UG/KG_DRY 0.37 No RSL YES
Benzo(g,h,i)perylene 191-24-2 OS 2/2 100 32 350 UG/KG_DRY 0.35 No RSL YES
Indeno(1,2,3-cd)pyrene 193-39-5 OS 2/2 100 36 370 UG/KG_DRY 0.37 0.15 YES
Benzo(b)fluoranthene 205-99-2 OS 2/2 100 51 580 UG/KG_DRY 0.58 0.15 YES
Fluoranthene 206-44-0 OS 2/2 100 52 640 UG/KG_DRY 0.64 2300 No
Benzo(k)fluoranthene 207-08-9 OS 2/2 100 17 170 UG/KG_DRY 0.17 1.5 No
Acenaphthylene 208-96-8 OS 2/2 100 16 240 UG/KG_DRY 0.24 No RSL YES
Chrysene 218-01-9 OS 2/2 100 36 450 UG/KG_DRY 0.45 15 No
Fluorene 86-73-7 OS 2/2 100 1.9 34 UG/KG_DRY 0.034 2300 No
Bis(2-ethylhexyl) Phthalate 117-81-7 OS 1/2 50 17 17 UG/KG_DRY 0.017 35 No
Anthracene 120-12-7 OS 2/2 100 10 150 UG/KG_DRY 0.15 17000 No
Dimethyl Phthalate 131-11-3 OS 1/2 50 28 28 UG/KG_DRY 0.028 No RSL YES
Chromium 7440-47-3 M 2/2 100 4.9 12.8 MG/KG_DRY 12.8 120000 No
Beryllium 7440-41-7 M 2/2 100 0.23 0.34 MG/KG_DRY 0.34 160 No
Barium 7440-39-3 M 2/2 100 37.6 105 MG/KG_DRY 105 15000 No
Arsenic 7440-38-2 M 2/2 100 6 6.3 MG/KG_DRY 6.3 0.39 YES
Antimony 7440-36-0 M 2/2 100 0.131 3.18 MG/KG_DRY 3.18 31 No
Silver 7440-22-4 M 1/2 50 0.4 0.4 MG/KG_DRY 0.4 390 No
Nickel 7440-02-0 M 2/2 100 5.16 28.6 MG/KG_DRY 28.6 1500 No







Appendix A-Human Health Risk Assessment
Oxbow Area and Lyman Mill Pond Flood Plain Soils, CMRP Site October 20, 2011


Integral Consulting Inc. Page 2 of 2


Table A-2.5.  COPC Screening - Southeastern Lyman Mill Pond Flood Plain Soil General Use Designated Exposure Area (0-1' soil)


Parameter CAS No. Class


Frequency 
of


Detection
Percent 


Detected
Minimum
Detected


Maximum
Detected Units


Max
Detected
(MG/KG)


Residential
RSLs


(MG/KG)
Retain as 
COPC?


Molybdenum 7439-98-7 M 2/2 100 0.53 1.06 MG/KG_DRY 1.06 390 No
Manganese 7439-96-5 M 2/2 100 65.7 150 MG/KG_DRY 150 1800 No
Lead 7439-92-1 M 2/2 100 25 337 MG/KG_DRY 337 400 No
Cobalt 7440-48-4 M 2/2 100 2.28 3.25 MG/KG_DRY 3.25 23 No
Copper 7440-50-8 M 2/2 100 16.2 91.9 MG/KG_DRY 91.9 3100 No
Vanadium 7440-62-2 M 2/2 100 7.1 13.5 MG/KG_DRY 13.5 5.5 YES
Zinc 7440-66-6 M 2/2 100 67.2 188 MG/KG_DRY 188 23000 No
Selenium 7782-49-2 M 1/2 50 0.4 0.4 MG/KG_DRY 0.4 390 No
Cadmium 7440-43-9 M 2/2 100 0.99 2.43 MG/KG_DRY 2.43 70 No
1,2,3,7,8,9-HxCDD 19408-74-3 DIOX 2/2 100 0.621 3.77 PG/G_DRY 3.77E-06 No RSL YES
Total TCDF 55722-27-5 DIOX 2/2 100 6 135 PG/G_DRY 0.000135 No RSL YES
Total PeCDF 30402-15-4 DIOX 2/2 100 11.8 201 PG/G_DRY 0.000201 No RSL YES
2,3,7,8-TCDD 1746-01-6 DIOX 1/2 50 1.21 1.21 PG/G_DRY 1.21E-06 No RSL YES
Total TCDD 41903-57-5 DIOX 2/2 100 0.76 17.3 PG/G_DRY 0.0000173 No RSL YES
1,2,3,7,8,9-HxCDF 72918-21-9 DIOX 2/2 100 0.0642 3.53 PG/G_DRY 3.53E-06 No RSL YES
1,2,3,4,7,8-HxCDF 70648-26-9 DIOX 2/2 100 0.546 13.3 PG/G_DRY 0.0000133 No RSL YES
1,2,3,4,6,7,8-HpCDF 67562-39-4 DIOX 2/2 100 8.73 74.3 PG/G_DRY 0.0000743 No RSL YES
2,3,4,6,7,8-HxCDF 60851-34-5 DIOX 2/2 100 0.774 16.8 PG/G_DRY 0.0000168 No RSL YES
1,2,3,6,7,8-HxCDD 57653-85-7 DIOX 2/2 100 0.899 4.92 PG/G_DRY 4.92E-06 No RSL YES
1,2,3,6,7,8-HxCDF 57117-44-9 DIOX 2/2 100 0.516 11.7 PG/G_DRY 0.0000117 No RSL YES
1,2,3,7,8-PeCDF 57117-41-6 DIOX 2/2 100 0.285 5.85 PG/G_DRY 5.85E-06 No RSL YES
2,3,4,7,8-PeCDF 57117-31-4 DIOX 2/2 100 0.478 12.4 PG/G_DRY 0.0000124 No RSL YES
1,2,3,4,7,8,9-HpCDF 55673-89-7 DIOX 2/2 100 0.358 4.31 PG/G_DRY 4.31E-06 No RSL YES
2,3,7,8-TCDF 51207-31-9 DIOX 1/2 50 5.88 5.88 PG/G_DRY 5.88E-06 No RSL YES
OCDD 3268-87-9 DIOX 2/2 100 138 441 PG/G_DRY 0.000441 No RSL YES
1,2,3,7,8-PeCDD 40321-76-4 DIOX 1/2 50 2 2 PG/G_DRY 0.000002 No RSL YES
1,2,3,4,7,8-HxCDD 39227-28-6 DIOX 1/2 50 0.375 0.375 PG/G_DRY 3.75E-07 No RSL YES
OCDF 39001-02-0 DIOX 2/2 100 14.6 38.5 PG/G_DRY 0.0000385 No RSL YES
Total HpCDF 38998-75-3 DIOX 2/2 100 17.5 115 PG/G_DRY 0.000115 No RSL YES
Total HpCDD 37871-00-4 DIOX 2/2 100 40.5 139 PG/G_DRY 0.000139 No RSL YES
Total PeCDD 36088-22-9 DIOX 2/2 100 1.26 27.5 PG/G_DRY 0.0000275 No RSL YES
1,2,3,4,6,7,8-HpCDD 35822-46-9 DIOX 2/2 100 19.6 66.7 PG/G_DRY 0.0000667 No RSL YES
Total HxCDD 34465-46-8 DIOX 2/2 100 7.13 51.3 PG/G_DRY 0.0000513 No RSL YES
Total HxCDF 55684-94-1 DIOX 2/2 100 11.3 163 PG/G_DRY 0.000163 No RSL YES
TEQ mammal TEM DIOX 2/2 100 0.86 14.96 PG/G_DRY 1.496E-05 0.0000045 YES
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Table A-3.1.  Exposure Parameters for Visitors to the General Oxbow, Northeast and Southeast Lyman Mill Pond and Assapumpsett Brook Flood Plain Soils


Visitor


CTE RME CTE RME
Soil ingestion rate IR Soil mg/day 10 50 10 50
Fraction from site FS Soil unitless 0.5 0.5 0.5 0.5
Surface area SA Soil cm2 1,297 2,274 1,306 2,479
Adherence factor AF Soil mg/cm2 0.01 0.07 0.01 0.07
Exposure frequency EF Soil days/year 3 12 3 12
Exposure duration ED Standard years 6 6 3 24
Body weight BW All kg 59 59 70 70
Averaging time - non-cancer ATn Standard days 2,190 2,190 1,095 8,760
Averaging time - cancer ATc All days 25,550 25,550 25,550 25,550


All


Teenage Adolescent Adult
Variable ID Units


Dermal Contact with Soil


Exposure Pathway Exposure Parameter Sampled Medium


Soil Ingestion
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Table A-3.2.  Exposure Parameter Values for Visitors to the Human Health Exposure Area of the Oxbow


CTE RME CTE RME CTE RME
Soil ingestion rate IR Soil mg/day 50 100 10 50 10 50
Fraction from site FS Soil unitless 0.5 0.5 0.5 0.5 0.5 0.5
Surface area SA Soil cm2 1,727 1,727 3,522 3,522 4,849 4,849
Adherence factor AF Soil mg/cm2 0.04 0.2 0.01 0.07 0.01 0.07
Exposure frequency EF Soil days/year 18 39 18 39 18 39
Exposure duration ED Standard years 2 6 3 12 4 12
Body weight BW All kg 15 15 45 45 70 70
Averaging time - non-cancer ATn Standard days 730 2,190 1,095 4,380 1,460 4,380
Averaging time - cancer ATc All days 25,550 25,550 25,550 25,550 25,550 25,550


All


Child Adolescent Adult
Visitor


Variable ID UnitsExposure Pathway


Dermal Contact with Soil


Exposure Parameter Sampled Medium


Soil Ingestion
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Table A-3.3.  Chemical-Specific Toxicological and Bioavailability Information for COPCs


CSFo 


(kg-d/mg) Source
Chronic RfDo 


(mg/kg-d) Source ABSGI Source
Chronic RfDD 


(mg/kg-d)
CSFD 


(kg-d/mg) ABSd RBA


alpha-Chlordane 5103-71-9 3.50E-01 IRIS - chlordane (12789-03-6) 5.00E-04 IRIS - chlordane (12789-03-6) 1 5.0E-04 3.5E-01 0.04 1
Acenaphthylene 208-96-8 NA 6.00E-02 IRIS - acenaphthene surrogate 1 USEPA 2004 6.0E-02 NA 0.13 1
Aroclor 1254 11097-69-1 2 RSLs, 2010 0.00002 USEPA 2005a 1 USEPA 2004 2.0E-05 2.0E+00 0.14 1
Aroclor 1260 11096-82-5 2 RSLs, 2010 2.00E-05 ATSDR 2000 1 USEPA 2004 2.0E-05 2.0E+00 0.14 1
Aroclor 1268 11100-14-4 NA NA 1 USEPA 2004 NA NA 0.14 1
Arsenic 7440-38-2 1.5 RSLs, 2010 0.0003 1 USEPA 2004 3.0E-04 1.5E+00 0.03 1
Benz(a)anthracene 56-55-3 0.73 RSLs, 2010 NA 1 USEPA 2004 NA 7.3E-01 0.13 1
Benzo(a)pyrene 50-32-8 7.3 RSLs, 2010 NA 1 USEPA 2004 NA 7.3E+00 0.13 1
Benzo(b)fluoranthene 205-99-2 0.73 RSLs, 2010 NA 1 USEPA 2004 NA 7.3E-01 0.13 1
Benzo(g,h,i)perylene 191-24-2 7.3 surrogate - benzo(a)pyrene NA IRIS - Benzo(a)pyrene surrogate 1 USEPA 2004 NA 7.3E+00 0.13 1
Benzo(k)fluoranthene 207-08-9 0.073 RSLs, 2010 NA 1 USEPA 2004 NA 7.3E-02 0.13 1
Carbazole 86-74-8 2.00E-02 Heast NA 1 USEPA 2004 NA 2.0E-02 0.1 1
Chlordane 12789-03-6 3.50E-01 IRIS 5.00E-04 IRIS 1 USEPA 2004 5.0E-04 3.5E-01 0.04 1
Chrysene 218-01-9 0.0073 RSLs, 2010 NA 1 USEPA 2004 NA 7.3E-03 0.13 1
delta-BHC 319-86-8 1.1 CalEPA 3.00E-04 IRIS - lindane surrogate 1 USEPA 2004 3.0E-04 1.1E+00 0.04 1
Dibenz(a,h)anthracene 53-70-3 7.3 RSLs, 2010 NA 1 USEPA 2004 NA 7.3E+00 0.13 1
Dimethyl Phthalate 131-11-3 NA 8.00E-01 IRIS - diethyl phthalate surrogate 1 USEPA 2004 8.0E-01 NA 0.1 1
Di-n-octyl Phthalate 117-84-0 1.40E-02 surrogate - bis(2-ethylhexyl)phthalate 2.00E-02 surrogate - bis(2-ethylhexyl)phthalate 1 USEPA 2004 2.0E-02 1.4E-02 0.1 1
Endosulfan I 959-98-8 NA 6.00E-03 IRIS - endosulfan surrogate 1 USEPA 2004 6.0E-03 NA 0.1 1
Endosulfan II 33213-65-9 NA 6.00E-03 IRIS - endosulfan surrogate 1 USEPA 2004 6.0E-03 NA 0.1 1
Endosulfan Sulfate 1031-07-8 NA 6.00E-03 IRIS - endosulfan surrogate 1 USEPA 2004 6.0E-03 NA 0.1 1
Endrin Aldehyde 7421-93-4 1.70E+01 IRIS - aldrin surrogate 3.00E-05 IRIS - aldrin surrogate 1 USEPA 2004 3.0E-05 1.7E+01 0.1 1
Endrin Ketone 53494-70-5 1.70E+01 IRIS - aldrin surrogate 3.00E-05 IRIS - aldrin surrogate 1 USEPA 2004 3.0E-05 1.7E+01 0.1 1
gamma-Chlordane 5566-34-7 3.50E-01 IRIS - chlordane (12789-03-6) 5.00E-04 1 USEPA 2004 5.0E-04 3.5E-01 0.04 1
Indeno(1,2,3-cd)pyrene 193-39-5 0.73 RSLs, 2010 NA 1 USEPA 2004 NA 7.3E-01 0.13 1


Lead 7439-92-1 8.50E-03 CalEPA NA 1


Moore et al. 
1980 cited in 
USEPA 2001 NA 8.5E-03 0.001 1


Naphthalene 91-20-3 NA NA 0.02 USEPA 2005a 1 USEPA 2004 2.0E-02 NA 0.13 1
Phenanthrene 85-01-8 NA 3.00E-01 IRIS - anthracene surrogate 1 USEPA 2004 3.0E-01 NA 0.13 1
TEQ mammal TEM 150,000 NA 1 USEPA 2004 NA 1.5E+05 0.03 0.3
Vanadium 7440-62-2 NA 7.00E-05 PPRTV 0.026 USEPA 2004 1.8E-06 NA 0.01 1
a.  Toxicity values for the dermal route are calculated by multiplying the oral RfD or dividing the oral CSF by the ABSGI value listed.
CSF - cancer slope factor
RfD - reference dose
ABSGI - gastrointestinal absorption factor
ABSd - Dermal absorption factor from USEPA, 2004
RBA - Relative bioavailability factor
NA - not available


Chemicals of Potential 
Concern


CAS
Numbers


 Toxicological Information
Bioavailability InformationOral Route Dermal Routea
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Table A-3.4.  Summary of Relative Bioavailablity Data for 2,3,7,8-TCDD (from EPA, 2011)
Cited Study Source Material Concentration Test Species Reported RBA (%)


Bonaccorsi et al., 1984 2,3,7,8-TCDD: 81 ng/g Rabbit 32
22
45


2,3,7,8-TCDD: 770 ng/g 8
2,3,7,8-TCDD: 880 ng/g 11


S-D Rat 44
S-D Rat 49
S-D Rat 38
S-D Rat 43
S-D Rat 45
S-D Rat 37


2,3,7,8-TCDD: ~2,300 ng/g 1
2,3,7,8-TCDD: Conc. not reported 24


Guinea pig 7
Guinea pig 30
Guinea pig 2
Guinea pig 1.6


Shu et al., 1988 2,3,7,8-TCDD: 1.9-723 ng/g


Lucier et al. 1986 2,3,7,8-TCDD: 880 ng/g S-D Rat


McConnel et al., 1984 Guinea pig


Umbreit et al., 1986 Guinea pig


Wendling et al., 1989


2,3,7,8-TCDD: 510 ng/g


2,3,7,8-TCDD: 1,400 ng/g
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Table A-5.1.  RME Non-cancer Hazards, Passive Recreational Visitor, Exposure Routes Combined


Child Adolescent Adult Adolescent Adult Adolescent Adult Adolescent Adult Adolescent Adult
Pesticides and PCBs
alpha-Chlordane 1.47E-07 2.68E-08 1.91E-08 1.57E-06 1.35E-06 1.05E-06 9.00E-07 2.24E-07 1.92E-07 1.12E-08 9.60E-09
Aroclor 1254 2.85E-04 2.50E-04 4.74E-04 4.17E-04 3.29E-04 2.89E-04
Aroclor 1268 NA NA NA NA
Chlordane 3.93E-06 3.38E-06 1.89E-05 1.62E-05 2.24E-06 1.92E-06 2.03E-07 1.74E-07
delta-BHC 1.69E-08 1.45E-08
Endosulfan I 6.14E-09 1.20E-09 9.18E-10 4.93E-09 4.30E-09
Endosulfan II 5.69E-09 4.96E-09 2.85E-08 2.49E-08
Endosulfan Sulfate 3.44E-08 6.74E-09 5.14E-09 4.06E-09 3.54E-09 2.01E-09 1.76E-09 8.74E-09 7.63E-09 4.56E-09 3.98E-09
Endrin Aldehyde 3.05E-06 2.66E-06 1.75E-06 1.53E-06 1.22E-06 1.06E-06
Endrin Ketone 2.66E-06 2.32E-06 1.44E-06 1.26E-06
gamma-Chlordane 1.12E-07 2.04E-08 1.45E-08 5.09E-07 4.37E-07 1.57E-06 1.35E-06 4.54E-07 3.90E-07 9.79E-09 8.40E-09
Semivolatile Organic Compounds
Acenaphthylene 1.29E-07 2.59E-08 2.02E-08 2.81E-07 2.46E-07 3.06E-07 2.68E-07 5.94E-08 5.21E-08 1.02E-07 8.93E-08
Benz(a)anthracene NA NA NA NA NA NA NA NA
Benzo(a)pyrene NA NA NA NA NA NA NA NA NA NA NA
Benzo(b)fluoranthene NA NA NA NA NA NA NA NA
Benzo(g,h,i)perylene NA NA NA NA NA NA NA NA NA NA NA
Benzo(k)fluoranthene NA NA NA NA
Carbazole NA NA NA NA NA NA NA NA NA NA NA
Chrysene NA NA
Dibenz(a,h)anthracene NA NA NA NA NA NA NA NA
Dimethyl Phthalate 2.26E-08 4.42E-09 3.37E-09 3.89E-09 3.40E-09 3.71E-09 3.23E-09 2.00E-09 1.74E-09 7.98E-10 6.96E-10
Di-n-octyl Phthalate 4.22E-08 3.68E-08
Indeno(1,2,3-cd)pyrene NA NA NA NA NA NA NA NA
Naphthalene 2.56E-06 2.25E-06
Phenanthrene 8.91E-08 1.79E-08 1.39E-08 3.15E-06 2.76E-06 4.24E-07 3.72E-07 4.84E-08 4.24E-08 3.14E-08 2.75E-08
Metals
Arsenic 6.08E-03 1.09E-03 7.59E-04 4.00E-04 3.42E-04 1.02E-03 8.70E-04 7.58E-04 6.48E-04 3.48E-04 2.98E-04
Lead NA NA
Vanadium 3.76E-01 8.21E-02 6.86E-02 2.12E-02 1.90E-02 3.59E-02 3.22E-02 1.56E-02 1.40E-02 9.27E-03 8.31E-03
PCDD/Fs
TEQ mammal NA NA NA NA NA NA NA NA NA NA NA


Total HI (RME) 3.8E-01 8.3E-02 6.9E-02 2.2E-02 2.0E-02 3.7E-02 3.4E-02 1.7E-02 1.5E-02 9.6E-03 8.6E-03


Assapumpset Brook
HQ (RME)


 SE Lyman
HQ (RME)


Human Health Exposure Area
HQ (RME)Chemicals of Potential 


Concern


General Oxbow
HQ (RME)


NE Lyman
HQ (RME)







Appendix A-Human Health Risk Assessment
Oxbow Area and Lyman Mill Pond Flood Plain Soils, CMRP Site October 20, 2011


Integral Consulting Inc. Page 1 of 1


Table A-5.2.  CTE Non-cancer Hazards, Passive Recreational Visitor, Exposure Routes Combined


Child Adolescent Adult Adolescent Adult Adolescent Adult Adolescent Adult Adolescent Adult
Pesticides and PCBs
alpha-Chlordane 2.96E-08 2.28E-09 1.58E-09 6.89E-08 5.81E-08 1.53E-08 1.29E-08 7.07E-09 5.97E-09 3.74E-10 3.15E-10
Aroclor 1254 1.03E-05 8.67E-06 6.01E-06 5.06E-06 7.14E-06 6.03E-06
Aroclor 1268 NA NA NA NA
Chlordane 1.73E-07 1.46E-07 2.44E-07 2.06E-07 8.15E-08 6.87E-08 8.11E-09 6.84E-09
delta-BHC 4.11E-10 3.46E-10
Endosulfan I 1.07E-09 9.53E-11 7.08E-11 1.90E-10 1.60E-10
Endosulfan II 2.19E-10 1.85E-10 3.35E-10 2.82E-10
Endosulfan Sulfate 6.00E-09 5.34E-10 3.97E-10 1.56E-10 1.32E-10 4.26E-10 3.59E-10 1.72E-10 1.45E-10 9.18E-11 7.75E-11
Endrin Aldehyde 1.17E-07 9.92E-08 2.28E-08 1.92E-08 2.93E-08 2.48E-08
Endrin Ketone 1.02E-07 8.65E-08 2.63E-08 2.22E-08
gamma-Chlordane 2.25E-08 1.73E-09 1.20E-09 2.24E-08 1.89E-08 2.66E-08 2.24E-08 1.35E-08 1.13E-08 6.38E-10 5.38E-10
Semivolatile Organic Compounds
Acenaphthylene 2.13E-08 2.00E-09 1.52E-09 1.03E-08 8.66E-09 4.35E-09 3.67E-09 1.66E-09 1.40E-09 1.99E-09 1.68E-09
Benz(a)anthracene NA NA NA NA NA NA NA NA
Benzo(a)pyrene NA NA NA NA NA NA NA NA NA NA NA
Benzo(b)fluoranthene NA NA NA NA NA NA NA NA
Benzo(g,h,i)perylene NA NA NA NA NA NA NA NA NA NA NA
Benzo(k)fluoranthene NA NA NA NA
Carbazole NA NA NA NA NA NA NA NA NA NA NA
Chrysene NA NA
Dibenz(a,h)anthracene NA NA NA NA NA NA NA NA
Dimethyl Phthalate 3.93E-09 3.50E-10 2.60E-10 1.50E-10 1.26E-10 4.77E-11 4.02E-11 6.47E-11 5.46E-11 1.56E-11 1.32E-11
Di-n-octyl Phthalate 1.63E-09 1.37E-09
Indeno(1,2,3-cd)pyrene NA NA NA NA NA NA NA NA
Naphthalene 9.37E-08 7.91E-08
Phenanthrene 1.47E-08 1.38E-09 1.05E-09 1.15E-07 9.72E-08 4.53E-09 3.82E-09 1.15E-09 9.70E-10 6.10E-10 5.15E-10
Metals
Arsenic 1.26E-03 9.38E-05 6.43E-05 1.81E-05 1.52E-05 1.38E-05 1.17E-05 2.38E-05 2.00E-05 1.54E-05 1.30E-05
Lead NA NA
Vanadium 4.89E-02 5.87E-03 4.81E-03 6.14E-04 5.19E-04 3.34E-04 2.82E-04 3.55E-04 3.00E-04 2.05E-04 1.73E-04
PCDD/Fs
TEQ mammal NA NA NA NA NA NA NA NA NA NA NA


Total HI (CTE) 5.0E-02 6.0E-03 4.9E-03 6.4E-04 5.4E-04 3.5E-04 3.0E-04 3.9E-04 3.3E-04 2.2E-04 1.9E-04


 SE Lyman
HQ (CTE)


Chemicals of Potential 
Concern


Human Health Exposure Area
HQ (CTE)


General Oxbow
HQ (CTE)


NE Lyman
HQ (CTE)


Assapumpset Brook
HQ (CTE)
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Table A-5.3.  RME and CTE Cancer Risks, Passive Recreational Visitor, All Ages and Exposure Routes Combined


RME CTE RME CTE RME CTE RME CTE RME CTE
Pesticides and PCBs
alpha-Chlordane 3.59E-12 1.81E-13 1.04E-10 1.47E-12 6.97E-11 3.26E-13 1.49E-11 1.51E-13 7.44E-13 7.97E-15
Aroclor 1254 4.41E-09 5.01E-11 7.34E-09 2.93E-11 5.10E-09 3.48E-11
Aroclor 1268 NA NA NA NA
Chlordane 2.62E-10 3.69E-12 1.26E-09 5.21E-12 1.49E-10 1.74E-12 1.35E-11 1.73E-13
delta-BHC 2.12E-12 1.65E-14
Endosulfan I NA NA NA NA
Endosulfan II NA NA NA NA
Endosulfan Sulfate NA NA NA NA NA NA NA NA NA NA
Endrin Aldehyde 5.99E-10 7.30E-12 3.43E-10 1.42E-12 2.39E-10 1.82E-12
Endrin Ketone 5.23E-10 6.37E-12 2.83E-10 1.63E-12
gamma-Chlordane 2.72E-12 1.37E-13 3.38E-11 4.77E-13 1.05E-10 5.66E-13 3.02E-11 2.87E-13 6.51E-13 1.36E-14
Semivolatile Organic Compounds
Acenaphthylene NA NA NA NA NA NA NA NA NA NA
Benz(a)anthracene 2.10E-07 2.43E-09 2.23E-08 1.11E-10 4.24E-09 3.36E-11 2.16E-09 1.34E-11
Benzo(a)pyrene 3.02E-08 1.25E-09 2.12E-06 2.45E-08 2.80E-07 1.37E-09 4.81E-08 3.98E-10 2.95E-08 1.87E-10
Benzo(b)fluoranthene 2.08E-07 2.40E-09 3.59E-08 1.79E-10 6.54E-09 5.47E-11 4.17E-09 2.62E-11
Benzo(g,h,i)perylene 2.65E-08 1.09E-09 1.02E-06 1.18E-08 1.80E-07 9.38E-10 3.66E-08 3.19E-10 2.51E-08 1.58E-10
Benzo(k)fluoranthene 1.68E-09 1.93E-11 1.22E-09 5.69E-12
Carbazole 9.96E-12 4.33E-13 6.58E-10 8.01E-12 1.00E-10 4.49E-13 9.30E-12 8.66E-14 8.60E-12 5.66E-14
Chrysene 2.11E-09 2.43E-11
Dibenz(a,h)anthracene 2.98E-07 3.43E-09 4.88E-08 2.39E-10 8.62E-09 7.21E-11 5.68E-09 3.53E-11
Dimethyl Phthalate NA NA NA NA NA NA NA NA NA NA
Di-n-octyl Phthalate 4.55E-12 5.55E-14
Indeno(1,2,3-cd)pyrene 1.22E-07 1.40E-09 2.01E-08 9.89E-11 3.81E-09 3.19E-11 2.66E-09 1.68E-11
Naphthalene NA NA
Phenanthrene NA NA NA NA NA NA NA NA NA NA
Metals
Arsenic 3.77E-07 1.96E-08 6.81E-08 9.91E-10 1.73E-07 7.58E-10 1.29E-07 1.30E-09 5.94E-08 8.44E-10
Lead 1.17E-08 1.89E-10
Vanadium NA NA NA NA NA NA NA NA NA NA
PCDD/Fs
TEQ mammal 2.05E-08 8.89E-10 1.46E-06 1.78E-08 4.99E-06 1.54E-08 5.50E-08 4.52E-10 5.91E-09 3.74E-11


Total Risk 4.5E-07 2.3E-08 5.5E-06 6.5E-08 5.8E-06 1.9E-08 3.0E-07 2.7E-09 1.3E-07 1.3E-09
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Attachment A- Noncancer and Cancer Exposure and Risk Calculation Tables
Oxbow Area and Lyman Mill Pond Flood Plain Soils, CMRP Site October 20, 2011


Integral Consulting Inc. Page 1 of 1


Table A-A.1.  Calculation of Ingestion Exposures and Risks for Adolescent Teenager and Adult Visitors to the General Area of the Oxbow
Receptor: Visitor
Age: Adolescent Teenager (13-18); Adult (>18 yrs)
Medium: Floodplain Soil
Operable Unit General Area Oxbow
Exposure Pathway: Ingestion
Time Frame: Current and Future


Exposure Assumptions
Abbrev Adolescent Adult Units


CTE RME CTE RME
Soil ingestion rate IR 10 50 10 50 mg/day ADDif = IR x FS x EF x ED x CF/ (ATn x BW)
Fraction soil ingested from Site FS 0.5 0.5 0.5 0.5 unitless ADD = Csoil x RBA x ADDif
Exposure frequency EF 3 12 3 12 day/yr HQ = ADD / RfD
Exposure duration ED 6 6 3 24 yr HI = Sum(HQcopcn + HQcopci…)
Averaging time - noncancer ATn 2190 2190 1095 8760 day
Averaging time - cancer ATc 25550 25550 25550 25550 day
Body weight BW 59 59 70 70 kg LADDif =  IR x FS x EF x ED x CF/ (ATc x BW)
Unit conversion factor CF 1.00E-06 1.00E-06 1.00E-06 1.00E-06 kg/mg LADD = Csoil x RBA x LADDif
ADD intake factor ADDif 7.0E-10 1.4E-08 5.9E-10 1.2E-08 1/day Total LADD = LADDchild + LADDadolescent + LADDadult
LADD intake factor LADDif 6.0E-11 1.2E-09 2.5E-11 4.0E-09 1/day CR = Total LADD x SF


RME Exposure and Risk Calculations
ADD - RME Chronic HQ- RME LADD - RME Oral Cancer CR
(mg/kg-day) Oral RfD (unitless) (mg/kg-day) Slope Factor RME


Adolescent Adult (mg/kg-day) Adolescent Adult Adolescent Adult Total LADD (mg/kg-day)-1 (unitless)
Aroclor 1254 0.2163 1.00 3.01E-09 2.54E-09 2.00E-05 1.51E-04 1.27E-04 2.58E-10 8.71E-10 1.13E-09 2.0E+00 2.26E-09
Endrin Aldehyde 0.004018 1.00 5.60E-11 4.72E-11 3.00E-05 1.87E-06 1.57E-06 4.80E-12 1.62E-11 2.10E-11 1.7E+01 3.57E-10
Endosulfan Sulfate 0.001068 1.00 1.49E-11 1.25E-11 6.00E-03 2.48E-09 2.09E-09 1.28E-12 4.30E-12 5.57E-12 NA --
Aroclor 1268 0.02999 1.00 4.18E-10 3.52E-10 NA -- -- 3.58E-11 1.21E-10 1.57E-10 NA --
gamma-Chlordane 0.01456 1.00 2.03E-10 1.71E-10 5.00E-04 4.06E-07 3.42E-07 1.74E-11 5.86E-11 7.60E-11 3.5E-01 2.66E-11
Endrin Ketone 0.003504 1.00 4.88E-11 4.11E-11 3.00E-05 1.63E-06 1.37E-06 4.18E-12 1.41E-11 1.83E-11 1.7E+01 3.11E-10
alpha-Chlordane 0.04483 1.00 6.25E-10 5.26E-10 5.00E-04 1.25E-06 1.05E-06 5.35E-11 1.80E-10 2.34E-10 3.5E-01 8.19E-11
Endosulfan II 0.001496 1.00 2.08E-11 1.76E-11 6.00E-03 3.47E-09 2.93E-09 1.79E-12 6.02E-12 7.81E-12 NA --
Chlordane 0.1125 1.00 1.57E-09 1.32E-09 5.00E-04 3.13E-06 2.64E-06 1.34E-10 4.53E-10 5.87E-10 3.5E-01 2.06E-10
Endosulfan I 0.001298 1.00 1.81E-11 1.52E-11 6.00E-03 3.01E-09 2.54E-09 1.55E-12 5.23E-12 6.78E-12 NA --
Di-n-octyl Phthalate 0.03705 1.00 5.16E-10 4.35E-10 2.00E-02 2.58E-08 2.18E-08 4.42E-11 1.49E-10 1.93E-10 1.4E-02 2.71E-12
Dibenz(a,h)anthracene 4.144 1.00 5.77E-08 4.87E-08 NA -- -- 4.95E-09 1.67E-08 2.16E-08 7.3E+00 1.58E-07
Carbazole 3.747 1.00 5.22E-08 4.40E-08 NA -- -- 4.47E-09 1.51E-08 1.96E-08 2.0E-02 3.91E-10
Naphthalene 2.011 1.00 2.80E-08 2.36E-08 2.00E-02 1.40E-06 1.18E-06 2.40E-09 8.10E-09 1.05E-08 NA --
Phenanthrene 37.068 1.00 5.16E-07 4.35E-07 3.00E-01 1.72E-06 1.45E-06 4.43E-08 1.49E-07 1.93E-07 NA --
Dimethyl Phthalate 0.1366 1.00 1.90E-09 1.60E-09 8.00E-01 2.38E-09 2.00E-09 1.63E-10 5.50E-10 7.13E-10 NA --
Benzo(g,h,i)perylene 14.224 1.00 1.98E-07 1.67E-07 NA -- -- 1.70E-08 5.73E-08 7.42E-08 7.3E+00 5.42E-07
Indeno(1,2,3-cd)pyrene 16.94 1.00 2.36E-07 1.99E-07 NA -- -- 2.02E-08 6.82E-08 8.84E-08 7.3E-01 6.45E-08
Benzo(b)fluoranthene 28.99 1.00 4.04E-07 3.40E-07 NA -- -- 3.46E-08 1.17E-07 1.51E-07 7.3E-01 1.10E-07
Benzo(k)fluoranthene 2.332 1.00 3.25E-08 2.74E-08 NA -- -- 2.78E-09 9.39E-09 1.22E-08 7.3E-02 8.89E-10
Acenaphthylene 0.661 1.00 9.21E-09 7.76E-09 6.00E-02 1.53E-07 1.29E-07 7.89E-10 2.66E-09 3.45E-09 NA --
Benzo(a)pyrene 29.505 1.00 4.11E-07 3.46E-07 NA -- -- 3.52E-08 1.19E-07 1.54E-07 7.3E+00 1.12E-06
Chrysene 29.321 1.00 4.08E-07 3.44E-07 NA -- -- 3.50E-08 1.18E-07 1.53E-07 7.3E-03 1.12E-09
Benz(a)anthracene 29.287 1.00 4.08E-07 3.44E-07 NA -- -- 3.50E-08 1.18E-07 1.53E-07 7.3E-01 1.12E-07
Arsenic 7.225 1.00 1.01E-07 8.48E-08 3.00E-04 3.36E-04 2.83E-04 8.63E-09 2.91E-08 3.77E-08 1.5E+00 5.66E-08
Lead 261.3 1.00 3.64E-06 3.07E-06 NA -- -- 3.12E-07 1.05E-06 1.36E-06 8.5E-03 1.16E-08
Vanadium 30.87 1.00 4.30E-07 3.62E-07 7.00E-05 6.14E-03 5.18E-03 3.69E-08 1.24E-07 1.61E-07 NA --
TEQ mammal 0.003704 0.30 1.55E-11 1.30E-11 NA -- -- 1.33E-12 4.47E-12 5.80E-12 1.5E+05 8.70E-07
Totals HI:  6.64E-03 5.60E-03 3.05E-06


CTE Exposure and Risk Calculations
ADD - CTE Chronic HQ- CTE LADD - CTE Oral Cancer CR
(mg/kg-day) Oral RfD (unitless) (mg/kg-day) Slope Factor CTE


Adolescent Adult (mg/kg-day) Adolescent Adult Adolescent Adult Total LADD (mg/kg-day)-1 (unitless)
Aroclor 1254 0.2163 1.00 1.51E-10 1.27E-10 2.00E-05 7.53E-06 6.35E-06 1.29E-11 5.44E-12 1.84E-11 2.0E+00 3.67E-11
Endrin Aldehyde 0.004018 1.00 2.80E-12 2.36E-12 3.00E-05 9.33E-08 7.86E-08 2.40E-13 1.01E-13 3.41E-13 1.7E+01 5.80E-12
Endosulfan Sulfate 0.001068 1.00 7.44E-13 6.27E-13 6.00E-03 1.24E-10 1.05E-10 6.38E-14 2.69E-14 9.06E-14 NA --
Aroclor 1268 0.02999 1.00 2.09E-11 1.76E-11 NA -- -- 1.79E-12 7.55E-13 2.55E-12 NA --
gamma-Chlordane 0.01456 1.00 1.01E-11 8.55E-12 5.00E-04 2.03E-08 1.71E-08 8.69E-13 3.66E-13 1.24E-12 3.5E-01 4.32E-13
Endrin Ketone 0.003504 1.00 2.44E-12 2.06E-12 3.00E-05 8.14E-08 6.86E-08 2.09E-13 8.82E-14 2.97E-13 1.7E+01 5.06E-12
alpha-Chlordane 0.04483 1.00 3.12E-11 2.63E-11 5.00E-04 6.25E-08 5.26E-08 2.68E-12 1.13E-12 3.80E-12 3.5E-01 1.33E-12
Endosulfan II 0.001496 1.00 1.04E-12 8.78E-13 6.00E-03 1.74E-10 1.46E-10 8.93E-14 3.76E-14 1.27E-13 NA --
Chlordane 0.1125 1.00 7.84E-11 6.60E-11 5.00E-04 1.57E-07 1.32E-07 6.72E-12 2.83E-12 9.55E-12 3.5E-01 3.34E-12
Endosulfan I 0.001298 1.00 9.04E-13 7.62E-13 6.00E-03 1.51E-10 1.27E-10 7.75E-14 3.27E-14 1.10E-13 NA --
Di-n-octyl Phthalate 0.03705 1.00 2.58E-11 2.18E-11 2.00E-02 1.29E-09 1.09E-09 2.21E-12 9.32E-13 3.14E-12 1.4E-02 4.40E-14
Dibenz(a,h)anthracene 4.144 1.00 2.89E-09 2.43E-09 NA -- -- 2.47E-10 1.04E-10 3.52E-10 7.3E+00 2.57E-09
Carbazole 3.747 1.00 2.61E-09 2.20E-09 NA -- -- 2.24E-10 9.43E-11 3.18E-10 2.0E-02 6.36E-12
Naphthalene 2.011 1.00 1.40E-09 1.18E-09 2.00E-02 7.00E-08 5.90E-08 1.20E-10 5.06E-11 1.71E-10 NA --
Phenanthrene 37.068 1.00 2.58E-08 2.18E-08 3.00E-01 8.61E-08 7.25E-08 2.21E-09 9.33E-10 3.15E-09 NA --
Dimethyl Phthalate 0.1366 1.00 9.51E-11 8.02E-11 8.00E-01 1.19E-10 1.00E-10 8.16E-12 3.44E-12 1.16E-11 NA --
Benzo(g,h,i)perylene 14.224 1.00 9.91E-09 8.35E-09 NA -- -- 8.49E-10 3.58E-10 1.21E-09 7.3E+00 8.81E-09
Indeno(1,2,3-cd)pyrene 16.94 1.00 1.18E-08 9.95E-09 NA -- -- 1.01E-09 4.26E-10 1.44E-09 7.3E-01 1.05E-09
Benzo(b)fluoranthene 28.99 1.00 2.02E-08 1.70E-08 NA -- -- 1.73E-09 7.29E-10 2.46E-09 7.3E-01 1.80E-09
Benzo(k)fluoranthene 2.332 1.00 1.62E-09 1.37E-09 NA -- -- 1.39E-10 5.87E-11 1.98E-10 7.3E-02 1.44E-11
Acenaphthylene 0.661 1.00 4.60E-10 3.88E-10 6.00E-02 7.67E-09 6.47E-09 3.95E-11 1.66E-11 5.61E-11 NA --
Benzo(a)pyrene 29.505 1.00 2.06E-08 1.73E-08 NA -- -- 1.76E-09 7.42E-10 2.50E-09 7.3E+00 1.83E-08
Chrysene 29.321 1.00 2.04E-08 1.72E-08 NA -- -- 1.75E-09 7.38E-10 2.49E-09 7.3E-03 1.82E-11
Benz(a)anthracene 29.287 1.00 2.04E-08 1.72E-08 NA -- -- 1.75E-09 7.37E-10 2.49E-09 7.3E-01 1.81E-09
Arsenic 7.225 1.00 5.03E-09 4.24E-09 3.00E-04 1.68E-05 1.41E-05 4.31E-10 1.82E-10 6.13E-10 1.5E+00 9.20E-10
Lead 261.3 1.00 1.82E-07 1.53E-07 NA -- -- 1.56E-08 6.57E-09 2.22E-08 8.5E-03 1.88E-10
Vanadium 30.87 1.00 2.15E-08 1.81E-08 7.00E-05 3.07E-04 2.59E-04 1.84E-09 7.77E-10 2.62E-09 NA --
TEQ mammal 0.003704 0.30 7.74E-13 6.52E-13 NA -- -- 6.63E-14 2.80E-14 9.43E-14 1.5E+05 1.41E-08
Totals HI:  3.32E-04 2.80E-04 4.97E-08


Equations for Risk Calculations
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Table A-A.2.  Calculation of Dermal Exposures and Risks for Adolescent Teenager and Adult Visitors to the General Area of the Oxbow
Receptor: Visitor
Age: Adolescent Teenager (13-18); Adult (>18 yrs)
Medium: Floodplain Soil
Operable Unit General Area Oxbow
Exposure Pathway: Dermal Contact
Time Frame: Current and Future


Exposure Assumptions
Abbrev Adolescent Adult Units


CTE RME CTE RME
Unit conversion factor CF 1.0E-06 1.0E-06 1.0E-06 1.0E-06 kg/mg DADif = CF x AF x FS x EF x ED x SA / (ATn x BW)
Adherence factor AF 0.01 0.07 0.01 0.07 mg/cm2-day DAD = Csoil x ABSd x DADif
Exposure frequency EF 3 12 3 12 day/yr HQ = DAD / RfD
Exposure duration ED 6 6 3 24 yr HI = Sum(HQcopcn + HQcopci…)
Surface Area SA 1297 2274 1306 2479 cm2


Averaging time - noncancer ATn 2190 2190 1095 8760 day
Averaging time - cancer ATc 25550 25550 25550 25550 day LDADif = CF x AF x FS x EF x ED x SA / (ATc x BW)
Body weight BW 59 59 70 70 kg LDAD = LDADif x Csoil x ABSd
DAD intake factor DADif 1.81E-09 8.87E-08 1.53E-09 8.15E-08 1/day Total LDAD = LDADchild + LDADadolescent + LDADadult
LDAD intake factor LDADif 1.55E-10 7.60E-09 6.57E-11 2.79E-08 1/day CR = Total LDAD x SF


RME Exposure and Risk Calculations
DAD - RME Chronic HQ- RME LDAD - RME Dermal Cancer CRtotal


(mg/kg-day) Dermal RfD (unitless) (mg/kg-day) Slope Factor RME
Adolescent Adult (mg/kg-day) Adolescent Adult Adolescent Adult Total ADD (mg/kg-day)-1 (unitless)


Aroclor 1254 0.2163 0.14 2.69E-09 2.47E-09 2.00E-05 1.34E-04 1.23E-04 2.30E-10 8.46E-10 1.08E-09 2.0E+00 2.15E-09
Endrin Aldehyde 0.004018 0.10 3.56E-11 3.27E-11 3.00E-05 1.19E-06 1.09E-06 3.05E-12 1.12E-11 1.43E-11 1.7E+01 2.43E-10
Endosulfan Sulfate 0.001068 0.10 9.47E-12 8.70E-12 6.00E-03 1.58E-09 1.45E-09 8.12E-13 2.98E-12 3.80E-12 NA --
Aroclor 1268 0.02999 0.14 3.72E-10 3.42E-10 NA -- -- 3.19E-11 1.17E-10 1.49E-10 NA --
gamma-Chlordane 0.01456 0.04 5.17E-11 4.75E-11 5.00E-04 1.03E-07 9.49E-08 4.43E-12 1.63E-11 2.07E-11 3.5E-01 7.25E-12
Endrin Ketone 0.003504 0.10 3.11E-11 2.86E-11 3.00E-05 1.04E-06 9.52E-07 2.66E-12 9.79E-12 1.25E-11 1.7E+01 2.12E-10
alpha-Chlordane 0.04483 0.04 1.59E-10 1.46E-10 5.00E-04 3.18E-07 2.92E-07 1.36E-11 5.01E-11 6.37E-11 3.5E-01 2.23E-11
Endosulfan II 0.001496 0.10 1.33E-11 1.22E-11 6.00E-03 2.21E-09 2.03E-09 1.14E-12 4.18E-12 5.32E-12 NA --
Chlordane 0.1125 0.04 3.99E-10 3.67E-10 5.00E-04 7.98E-07 7.34E-07 3.42E-11 1.26E-10 1.60E-10 3.5E-01 5.60E-11
Endosulfan I 0.001298 0.10 1.15E-11 1.06E-11 6.00E-03 1.92E-09 1.76E-09 9.87E-13 3.63E-12 4.61E-12 NA --
Di-n-octyl Phthalate 0.03705 0.10 3.29E-10 3.02E-10 2.00E-02 1.64E-08 1.51E-08 2.82E-11 1.04E-10 1.32E-10 1.4E-02 1.84E-12
Dibenz(a,h)anthracene 4.144 0.13 4.78E-08 4.39E-08 NA -- -- 4.10E-09 1.51E-08 1.91E-08 7.3E+00 1.40E-07
Carbazole 3.747 0.10 3.32E-08 3.05E-08 NA -- -- 2.85E-09 1.05E-08 1.33E-08 2.0E-02 2.66E-10
Naphthalene 2.011 0.13 2.32E-08 2.13E-08 2.00E-02 1.16E-06 1.07E-06 1.99E-09 7.31E-09 9.29E-09 NA --
Phenanthrene 37.068 0.13 4.27E-07 3.93E-07 3.00E-01 1.42E-06 1.31E-06 3.66E-08 1.35E-07 1.71E-07 NA --
Dimethyl Phthalate 0.1366 0.10 1.21E-09 1.11E-09 8.00E-01 1.51E-09 1.39E-09 1.04E-10 3.82E-10 4.86E-10 NA --
Benzo(g,h,i)perylene 14.224 0.13 1.64E-07 1.51E-07 NA -- -- 1.41E-08 5.17E-08 6.57E-08 7.3E+00 4.80E-07
Indeno(1,2,3-cd)pyrene 16.94 0.13 1.95E-07 1.79E-07 NA -- -- 1.67E-08 6.15E-08 7.83E-08 7.3E-01 5.71E-08
Benzo(b)fluoranthene 28.99 0.13 3.34E-07 3.07E-07 NA -- -- 2.87E-08 1.05E-07 1.34E-07 7.3E-01 9.78E-08
Benzo(k)fluoranthene 2.332 0.13 2.69E-08 2.47E-08 NA -- -- 2.30E-09 8.47E-09 1.08E-08 7.3E-02 7.87E-10
Acenaphthylene 0.661 0.13 7.62E-09 7.00E-09 6.00E-02 1.27E-07 1.17E-07 6.53E-10 2.40E-09 3.05E-09 NA --
Benzo(a)pyrene 29.505 0.13 3.40E-07 3.13E-07 NA -- -- 2.92E-08 1.07E-07 1.36E-07 7.3E+00 9.95E-07
Chrysene 29.321 0.13 3.38E-07 3.11E-07 NA -- -- 2.90E-08 1.07E-07 1.35E-07 7.3E-03 9.89E-10
Benz(a)anthracene 29.287 0.13 3.38E-07 3.10E-07 NA -- -- 2.89E-08 1.06E-07 1.35E-07 7.3E-01 9.88E-08
Arsenic 7.225 0.03 1.92E-08 1.77E-08 3.00E-04 6.41E-05 5.89E-05 1.65E-09 6.06E-09 7.70E-09 1.5E+00 1.16E-08
Lead 261.3 0.00 2.32E-08 2.13E-08 NA -- -- 1.99E-09 7.30E-09 9.29E-09 8.5E-03 7.89E-11
Vanadium 30.87 0.01 2.74E-08 2.52E-08 1.82E-06 1.50E-02 1.38E-02 2.35E-09 8.63E-09 1.10E-08 NA --
TEQ mammal 0.003704 0.03 9.86E-12 9.06E-12 NA -- -- 8.45E-13 3.11E-12 3.95E-12 1.5E+05 5.92E-07
Total HI:  1.52E-02 1.40E-02 2.48E-06


CTE Exposure and Risk Calculations
DAD - CTE Chronic HQ- CTE LDAD - CTE Dermal Cancer CRtotal


(mg/kg-day) Dermal RfD (unitless) (mg/kg-day) Slope Factor CTE
Adolescent Adult (mg/kg-day) Adolescent Adult Adolescent Adult Total ADD (mg/kg-day)-1 (unitless)


Aroclor 1254 0.2163 0.14 5.47E-11 4.64E-11 2.00E-05 2.74E-06 2.32E-06 4.69E-12 1.99E-12 6.68E-12 2.0E+00 1.34E-11
Endrin Aldehyde 0.004018 0.10 7.26E-13 6.16E-13 3.00E-05 2.42E-08 2.05E-08 6.22E-14 2.64E-14 8.86E-14 1.7E+01 1.51E-12
Endosulfan Sulfate 0.001068 0.10 1.93E-13 1.64E-13 6.00E-03 3.22E-11 2.73E-11 1.65E-14 7.02E-15 2.36E-14 NA --
Aroclor 1268 0.02999 0.14 7.59E-12 6.44E-12 NA -- -- 6.50E-13 2.76E-13 9.26E-13 NA --
gamma-Chlordane 0.01456 0.04 1.05E-12 8.93E-13 5.00E-04 2.10E-09 1.79E-09 9.02E-14 3.83E-14 1.28E-13 3.5E-01 4.50E-14
Endrin Ketone 0.003504 0.10 6.33E-13 5.37E-13 3.00E-05 2.11E-08 1.79E-08 5.43E-14 2.30E-14 7.73E-14 1.7E+01 1.31E-12
alpha-Chlordane 0.04483 0.04 3.24E-12 2.75E-12 5.00E-04 6.48E-09 5.50E-09 2.78E-13 1.18E-13 3.96E-13 3.5E-01 1.38E-13
Endosulfan II 0.001496 0.10 2.70E-13 2.29E-13 6.00E-03 4.51E-11 3.82E-11 2.32E-14 9.83E-15 3.30E-14 NA --
Chlordane 0.1125 0.04 8.13E-12 6.90E-12 5.00E-04 1.63E-08 1.38E-08 6.97E-13 2.96E-13 9.93E-13 3.5E-01 3.47E-13
Endosulfan I 0.001298 0.10 2.35E-13 1.99E-13 6.00E-03 3.91E-11 3.32E-11 2.01E-14 8.53E-15 2.86E-14 NA --
Di-n-octyl Phthalate 0.03705 0.10 6.69E-12 5.68E-12 2.00E-02 3.35E-10 2.84E-10 5.74E-13 2.43E-13 8.17E-13 1.4E-02 1.14E-14
Dibenz(a,h)anthracene 4.144 0.13 9.73E-10 8.26E-10 NA -- -- 8.34E-11 3.54E-11 1.19E-10 7.3E+00 8.68E-10
Carbazole 3.747 0.10 6.77E-10 5.75E-10 NA -- -- 5.80E-11 2.46E-11 8.27E-11 2.0E-02 1.65E-12
Naphthalene 2.011 0.13 4.72E-10 4.01E-10 2.00E-02 2.36E-08 2.00E-08 4.05E-11 1.72E-11 5.77E-11 NA --
Phenanthrene 37.068 0.13 8.71E-09 7.39E-09 3.00E-01 2.90E-08 2.46E-08 7.46E-10 3.17E-10 1.06E-09 NA --
Dimethyl Phthalate 0.1366 0.10 2.47E-11 2.09E-11 8.00E-01 3.09E-11 2.62E-11 2.12E-12 8.98E-13 3.01E-12 NA --
Benzo(g,h,i)perylene 14.224 0.13 3.34E-09 2.84E-09 NA -- -- 2.86E-10 1.22E-10 4.08E-10 7.3E+00 2.98E-09
Indeno(1,2,3-cd)pyrene 16.94 0.13 3.98E-09 3.38E-09 NA -- -- 3.41E-10 1.45E-10 4.86E-10 7.3E-01 3.55E-10
Benzo(b)fluoranthene 28.99 0.13 6.81E-09 5.78E-09 NA -- -- 5.84E-10 2.48E-10 8.31E-10 7.3E-01 6.07E-10
Benzo(k)fluoranthene 2.332 0.13 5.48E-10 4.65E-10 NA -- -- 4.70E-11 1.99E-11 6.69E-11 7.3E-02 4.88E-12
Acenaphthylene 0.661 0.13 1.55E-10 1.32E-10 6.00E-02 2.59E-09 2.20E-09 1.33E-11 5.65E-12 1.90E-11 NA --
Benzo(a)pyrene 29.505 0.13 6.93E-09 5.88E-09 NA -- -- 5.94E-10 2.52E-10 8.46E-10 7.3E+00 6.18E-09
Chrysene 29.321 0.13 6.89E-09 5.85E-09 NA -- -- 5.90E-10 2.51E-10 8.41E-10 7.3E-03 6.14E-12
Benz(a)anthracene 29.287 0.13 6.88E-09 5.84E-09 NA -- -- 5.90E-10 2.50E-10 8.40E-10 7.3E-01 6.13E-10
Arsenic 7.225 0.03 3.92E-10 3.32E-10 3.00E-04 1.31E-06 1.11E-06 3.36E-11 1.42E-11 4.78E-11 1.5E+00 7.17E-11
Lead 261.3 0.00 4.72E-10 4.01E-10 NA -- -- 4.05E-11 1.72E-11 5.76E-11 8.5E-03 4.90E-13
Vanadium 30.87 0.01 5.58E-10 4.73E-10 1.82E-06 3.06E-04 2.60E-04 4.78E-11 2.03E-11 6.81E-11 NA --
TEQ mammal 0.003704 0.03 2.01E-13 1.70E-13 NA -- -- 1.72E-14 7.30E-15 2.45E-14 1.5E+05 3.68E-09
Totals HI:  3.11E-04 2.64E-04 1.54E-08


Equations for Risk Calculations
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Table A-A.3.  Calculation of Ingestion Exposures and Risks for Child, Adolescent, and Adult Visitors to the Human Health Exposure Area of the Oxbow
Receptor: Visitor
Age: Child (1-6 yrs); Adolescent (7-18 yrs); Adult (>18 yrs) 
Medium: Floodplain Soil
Operable Unit Human Use Exposure Area  
Exposure Pathway: Ingestion
Time Frame: Current and Future


Exposure Assumptions
Abbrev Child Adolescent Adult Units


CTE RME CTE RME CTE RME
Soil ingestion rate IR 50 100 10 50 10 50 mg/day ADDif = IR x FS x EF x ED x CF/ (ATn x BW)
Fraction soil ingested from Site FS 0.5 0.5 0.5 0.5 0.5 0.5 unitless ADD = Csoil x RBA x ADDif
Exposure frequency EF 18 39 18 39 18 39 day/yr HQ = ADD / RfD
Exposure duration ED 2 6 3 12 4 12 yr HI = Sum(HQcopcn + HQcopci…)
Averaging time - noncancer ATn 730 2,190 1,095 4,380 1,460 4,380 day
Averaging time - cancer ATc 25,550 25,550 25,550 25,550 25,550 25,550 day
Body weight BW 15 15 45 45 70 70 kg LADDif =  IR x FS x EF x ED x CF/ (ATc x BW)
Unit conversion factor CF 1.00E-06 1.00E-06 1.00E-06 1.00E-06 1.00E-06 1.00E-06 kg/mg LADD = Csoil x RBA x LADDif
ADD intake factor ADDif 8.2E-08 3.6E-07 5.5E-09 5.9E-08 3.5E-09 3.8E-08 1/day Total LADD = LADDchild + LADDadolescent + LADDadult
LADD intake factor LADDif 2.3E-09 3.1E-08 2.3E-10 1.0E-08 2.0E-10 6.5E-09 1/day CR = Total LADD x SF


RME Exposure and Risk Calculations
Chronic Oral Cancer CR
Oral RfD Slope Factor RME


Child Adolescent Adult (mg/kg-day) Child Adolescent Adult Child Adolescent Adult Total LADD (mg/kg-day)-1 (unitless)
alpha-Chlordane 0.000162 1.00 5.8E-11 9.6E-12 6.2E-12 5.0E-04 1.2E-07 1.9E-08 1.2E-08 4.9E-12 1.6E-12 1.1E-12 7.7E-12 3.5E-01 2.7E-12
gamma-Chlordane 0.000123 1.00 4.4E-11 7.3E-12 4.7E-12 5.0E-04 8.8E-08 1.5E-08 9.4E-09 3.8E-12 1.3E-12 8.0E-13 5.8E-12 3.5E-01 2.0E-12
Endosulfan I 0.0000612 1.00 2.2E-11 3.6E-12 2.3E-12 6.0E-03 3.6E-09 6.1E-10 3.9E-10 1.9E-12 6.2E-13 4.0E-13 2.9E-12 NA --
Endosulfan Sulfate 0.000343 1.00 1.2E-10 2.0E-11 1.3E-11 6.0E-03 2.0E-08 3.4E-09 2.2E-09 1.0E-11 3.5E-12 2.2E-12 1.6E-11 NA --
Benzo(a)pyrene 0.04163 1.00 1.5E-08 2.5E-09 1.6E-09 NA -- -- -- 1.3E-09 4.2E-10 2.7E-10 2.0E-09 7.3E+00 1.4E-08
Carbazole 0.005705 1.00 2.0E-09 3.4E-10 2.2E-10 NA -- -- -- 1.7E-10 5.8E-11 3.7E-11 2.7E-10 2.0E-02 5.4E-12
Benzo(g,h,i)perylene 0.03655 1.00 1.3E-08 2.2E-09 1.4E-09 NA -- -- -- 1.1E-09 3.7E-10 2.4E-10 1.7E-09 7.3E+00 1.3E-08
Acenaphthylene 0.01146 1.00 4.1E-09 6.8E-10 4.4E-10 6.0E-02 6.8E-08 1.1E-08 7.3E-09 3.5E-10 1.2E-10 7.5E-11 5.4E-10 NA --
Dimethyl Phthalate 0.02998 1.00 1.1E-08 1.8E-09 1.1E-09 8.0E-01 1.3E-08 2.2E-09 1.4E-09 9.2E-10 3.1E-10 2.0E-10 1.4E-09 NA --
Phenanthrene 0.03954 1.00 1.4E-08 2.3E-09 1.5E-09 3.0E-01 4.7E-08 7.8E-09 5.0E-09 1.2E-09 4.0E-10 2.6E-10 1.9E-09 NA --
Vanadium 20.21 1.00 7.2E-06 1.2E-06 7.7E-07 7.0E-05 1.0E-01 1.7E-02 1.1E-02 6.2E-07 2.1E-07 1.3E-07 9.5E-07 NA --
Arsenic 4.24 1.00 1.5E-06 2.5E-07 1.6E-07 3.0E-04 5.0E-03 8.4E-04 5.4E-04 1.3E-07 4.3E-08 2.8E-08 2.0E-07 1.5E+00 3.0E-07
TEQ mammal 0.00000521 0.30 5.6E-13 9.3E-14 6.0E-14 NA -- -- -- 4.8E-14 1.6E-14 1.0E-14 7.4E-14 1.5E+05 1.1E-08
Totals HI:  1.1E-01 1.8E-02 1.2E-02 3.4E-07


CTE Exposure and Risk Calculations
Chronic Oral Cancer CR
Oral RfD Slope Factor CTE


Child Adolescent Adult (mg/kg-day) Child Adolescent Adult Child Adolescent Adult Total LADD (mg/kg-day)-1 (unitless)
alpha-Chlordane 0.000162 1.00 1.3E-11 8.9E-13 5.7E-13 5.0E-04 2.7E-08 1.8E-09 1.1E-09 3.8E-13 3.8E-14 3.3E-14 4.5E-13 3.5E-01 1.6E-13
gamma-Chlordane 0.000123 1.00 1.0E-11 6.7E-13 4.3E-13 5.0E-04 2.0E-08 1.3E-09 8.7E-10 2.9E-13 2.9E-14 2.5E-14 3.4E-13 3.5E-01 1.2E-13
Endosulfan I 0.0000612 1.00 5.0E-12 3.4E-13 2.2E-13 6.0E-03 8.4E-10 5.6E-11 3.6E-11 1.4E-13 1.4E-14 1.2E-14 1.7E-13 NA --
Endosulfan Sulfate 0.000343 1.00 2.8E-11 1.9E-12 1.2E-12 6.0E-03 4.7E-09 3.1E-10 2.0E-10 8.1E-13 8.1E-14 6.9E-14 9.6E-13 NA --
Benzo(a)pyrene 0.04163 1.00 3.4E-09 2.3E-10 1.5E-10 NA -- -- -- 9.8E-11 9.8E-12 8.4E-12 1.2E-10 7.3E+00 8.5E-10
Carbazole 0.005705 1.00 4.7E-10 3.1E-11 2.0E-11 NA -- -- -- 1.3E-11 1.3E-12 1.1E-12 1.6E-11 2.0E-02 3.2E-13
Benzo(g,h,i)perylene 0.03655 1.00 3.0E-09 2.0E-10 1.3E-10 NA -- -- -- 8.6E-11 8.6E-12 7.4E-12 1.0E-10 7.3E+00 7.4E-10
Acenaphthylene 0.01146 1.00 9.4E-10 6.3E-11 4.0E-11 6.0E-02 1.6E-08 1.0E-09 6.7E-10 2.7E-11 2.7E-12 2.3E-12 3.2E-11 NA --
Dimethyl Phthalate 0.02998 1.00 2.5E-09 1.6E-10 1.1E-10 8.0E-01 3.1E-09 2.1E-10 1.3E-10 7.0E-11 7.0E-12 6.0E-12 8.3E-11 NA --
Phenanthrene 0.03954 1.00 3.2E-09 2.2E-10 1.4E-10 3.0E-01 1.1E-08 7.2E-10 4.6E-10 9.3E-11 9.3E-12 8.0E-12 1.1E-10 NA --
Vanadium 20.21 1.00 1.7E-06 1.1E-07 7.1E-08 7.0E-05 2.4E-02 1.6E-03 1.0E-03 4.7E-08 4.7E-09 4.1E-09 5.6E-08 NA --
Arsenic 4.24 1.00 3.5E-07 2.3E-08 1.5E-08 3.0E-04 1.2E-03 7.7E-05 5.0E-05 1.0E-08 1.0E-09 8.5E-10 1.2E-08 1.5E+00 1.8E-08
TEQ mammal 0.00000521 0.30 1.3E-13 8.6E-15 5.5E-15 NA -- -- -- 3.7E-15 3.7E-16 3.1E-16 4.4E-15 1.5E+05 6.5E-10
Totals HI:  2.5E-02 1.7E-03 1.1E-03 2.0E-08
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Table A-A.4.  Calculation of Dermal Exposures and Risks for Child, Adolescent, and Adult Visitors to the Human Health Exposure Area of the Oxbow
Receptor: Visitor
Age: Child (1-6 yrs); Adolescent (7-18 yrs); Adult (>18 yrs) 
Medium: Floodplain Soil
Operable Unit Human Use Exposure Area  
Exposure Pathway: Dermal Contact
Time Frame: Current and Future


Exposure Assumptions
Abbrev Child Adolescent Adult Units


CTE RME CTE RME CTE RME
Unit conversion factor CF 1.0E-06 1.0E-06 1.0E-06 1.0E-06 1.0E-06 1.0E-06 kg/mg DADif = CF x AF  x EF x ED x SA / (ATn x BW)
Adherence factor AF 0.04 0.2 0.01 0.07 0.01 0.07 mg/cm2-day DAD = Csoil x ABSd x DADif
Exposure frequency EF 18 39 18 39 18 39 day/yr HQ = DAD / RfD
Exposure duration ED 2 6 3 12 4 12 yr HI = Sum(HQcopcn + HQcopci…)
Surface Area SA 1727 1727 3522 3522 4849 4849 cm2


Averaging time - noncancer ATn 730 2190 1095 4380 1460 4380 day
Averaging time - cancer ATc 25550 25550 25550 25550 25550 25550 day LDADif = CF x AF x EF x ED x SA / (ATc x BW)
Body weight BW 15 15 45 45 70 70 kg LDAD = LDADif x Csoil x ABSd
DAD intake factor DADif 2.27E-07 2.46E-06 3.86E-08 5.85E-07 3.42E-08 5.18E-07 1/day Total LDAD = LDADchild + LDADadolescent + LDADadult
LDAD intake factor LDADif 6.49E-09 2.11E-07 1.65E-09 1.00E-07 1.95E-09 8.88E-08 1/day CR = Total LDAD x SF


RME Exposure and Risk Calculations
DAD - RME Chronic HQ- RME LDAD - RME Dermal Cancer CRtotal


(mg/kg-day) Dermal RfD (unitless) (mg/kg-day) Slope Factor CTE
Child Adolescent Adult (mg/kg-day) Child Adolescent Adult Child Adolescent Adult Total LDAD (mg/kg-day)-1 (unitless)


alpha-Chlordane 0.000162 0.04 1.59E-11 3.79E-12 3.36E-12 5.00E-04 3.19E-08 7.59E-09 6.71E-09 1.37E-12 6.50E-13 5.76E-13 2.59E-12 3.5E-01 9.07E-13
gamma-Chlordane 0.000123 0.04 1.21E-11 2.88E-12 2.55E-12 5.00E-04 2.42E-08 5.76E-09 5.10E-09 1.04E-12 4.94E-13 4.37E-13 1.97E-12 3.5E-01 6.89E-13
Endosulfan I 0.0000612 0.10 1.51E-11 3.58E-12 3.17E-12 6.00E-03 2.51E-09 5.97E-10 5.28E-10 1.29E-12 6.14E-13 5.44E-13 2.45E-12 NA --
Endosulfan Sulfate 0.000343 0.10 8.44E-11 2.01E-11 1.78E-11 6.00E-03 1.41E-08 3.35E-09 2.96E-09 7.23E-12 3.44E-12 3.05E-12 1.37E-11 NA --
Benzo(a)pyrene 0.04163 0.13 1.33E-08 3.17E-09 2.80E-09 NA -- -- -- 1.14E-09 5.43E-10 4.81E-10 2.17E-09 7.3E+00 1.58E-08
Carbazole 0.005705 0.10 1.40E-09 3.34E-10 2.96E-10 NA -- -- -- 1.20E-10 5.73E-11 5.07E-11 2.28E-10 2.0E-02 4.56E-12
Benzo(g,h,i)perylene 0.03655 0.13 1.17E-08 2.78E-09 2.46E-09 NA -- -- -- 1.00E-09 4.77E-10 4.22E-10 1.90E-09 7.3E+00 1.39E-08
Acenaphthylene 0.01146 0.13 3.67E-09 8.72E-10 7.72E-10 6.00E-02 6.11E-08 1.45E-08 1.29E-08 3.14E-10 1.50E-10 1.32E-10 5.96E-10 NA --
Dimethyl Phthalate 0.02998 0.10 7.38E-09 1.76E-09 1.55E-09 8.00E-01 9.22E-09 2.19E-09 1.94E-09 6.32E-10 3.01E-10 2.66E-10 1.20E-09 NA --
Phenanthrene 0.03954 0.13 1.26E-08 3.01E-09 2.66E-09 3.00E-01 4.22E-08 1.00E-08 8.88E-09 1.08E-09 5.16E-10 4.57E-10 2.06E-09 NA --
Vanadium 20.21 0.01 4.97E-07 1.18E-07 1.05E-07 1.82E-06 2.73E-01 6.50E-02 5.75E-02 4.26E-08 2.03E-08 1.80E-08 8.09E-08 NA --
Arsenic 4.24 0.03 3.13E-07 7.45E-08 6.59E-08 3.00E-04 1.04E-03 2.48E-04 2.20E-04 2.68E-08 1.28E-08 1.13E-08 5.09E-08 1.5E+00 7.63E-08
TEQ mammal 0.00000521 0.03 3.85E-13 9.15E-14 8.10E-14 NA -- -- -- 3.30E-14 1.57E-14 1.39E-14 6.25E-14 1.5E+05 9.38E-09
Total HI:  2.74E-01 6.53E-02 5.78E-02 1.15E-07


CTE Exposure and Risk Calculations
DAD - CTE Chronic HQ- CTE LDAD - CTE Dermal Cancer CRtotal


(mg/kg-day) Dermal RfD (unitless) (mg/kg-day) Slope Factor CTE


Child Adolescent Adult (mg/kg-day) Child Adolescent Adult Child Adolescent Adult Total LDAD (mg/kg-day)-1 (unitless)
alpha-Chlordane 0.000162 0.04 1.47E-12 2.50E-13 2.21E-13 5.00E-04 2.94E-09 5.00E-10 4.43E-10 4.20E-14 1.07E-14 1.26E-14 6.54E-14 3.5E-01 2.29E-14
gamma-Chlordane 0.000123 0.04 1.12E-12 1.90E-13 1.68E-13 5.00E-04 2.23E-09 3.80E-10 3.36E-10 3.19E-14 8.14E-15 9.60E-15 4.97E-14 3.5E-01 1.74E-14
Endosulfan I 0.0000612 0.10 1.39E-12 2.36E-13 2.09E-13 6.00E-03 2.32E-10 3.94E-11 3.48E-11 3.97E-14 1.01E-14 1.19E-14 6.18E-14 NA --
Endosulfan Sulfate 0.000343 0.10 7.79E-12 1.32E-12 1.17E-12 6.00E-03 1.30E-09 2.21E-10 1.95E-10 2.23E-13 5.67E-14 6.70E-14 3.46E-13 NA --
Benzo(a)pyrene 0.04163 0.13 1.23E-09 2.09E-10 1.85E-10 NA -- -- -- 3.51E-11 8.95E-12 1.06E-11 5.46E-11 7.3E+00 3.99E-10
Carbazole 0.005705 0.10 1.30E-10 2.20E-11 1.95E-11 NA -- -- -- 3.70E-12 9.44E-13 1.11E-12 5.76E-12 2.0E-02 1.15E-13
Benzo(g,h,i)perylene 0.03655 0.13 1.08E-09 1.83E-10 1.62E-10 NA -- -- -- 3.08E-11 7.86E-12 9.28E-12 4.80E-11 7.3E+00 3.50E-10
Acenaphthylene 0.01146 0.13 3.38E-10 5.75E-11 5.09E-11 6.00E-02 5.64E-09 9.58E-10 8.48E-10 9.67E-12 2.46E-12 2.91E-12 1.50E-11 NA --
Dimethyl Phthalate 0.02998 0.10 6.81E-10 1.16E-10 1.02E-10 8.00E-01 8.51E-10 1.45E-10 1.28E-10 1.95E-11 4.96E-12 5.85E-12 3.03E-11 NA --
Phenanthrene 0.03954 0.13 1.17E-09 1.98E-10 1.76E-10 3.00E-01 3.89E-09 6.61E-10 5.85E-10 3.34E-11 8.50E-12 1.00E-11 5.19E-11 NA --
Vanadium 20.21 0.01 4.59E-08 7.80E-09 6.90E-09 1.82E-06 2.52E-02 4.29E-03 3.79E-03 1.31E-09 3.34E-10 3.95E-10 2.04E-09 NA --
Arsenic 4.24 0.03 2.89E-08 4.91E-09 4.35E-09 3.00E-04 9.63E-05 1.64E-05 1.45E-05 8.25E-10 2.10E-10 2.48E-10 1.28E-09 1.5E+00 1.93E-09
TEQ mammal 0.00000521 0.03 3.55E-14 6.03E-15 5.34E-15 NA -- -- -- 1.01E-15 2.59E-16 3.05E-16 1.58E-15 1.5E+05 2.37E-10
Total HI:  2.53E-02 4.30E-03 3.81E-03 2.91E-09


Equations for Risk Calculations
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Table A-A.5.  Calculation of Ingestion Exposures and Risks for Adolescent Teenager and Adult Visitors to the Northeast Lyman Mill Pond Floodplain Soils
Receptor: Visitor
Age: Adolescent Teenager (13-18); Adult (>18 yrs)
Medium: Floodplain Soil
Operable Unit NE Lyman Mill Pond Area
Exposure Pathway: Ingestion
Time Frame: Current and Future


Exposure Assumptions
Abbrev Adolescent Adult Units


CTE RME CTE RME
Soil ingestion rate IR 10 50 10 50 mg/day ADDif = IR x FS x EF x ED x CF/ (ATn x BW)
Fraction soil ingested from Site FS 0.5 0.5 0.5 0.5 unitless ADD = Csoil x RBA x ADDif
Exposure frequency EF 3 12 3 12 day/yr HQ = ADD / RfD
Exposure duration ED 6 6 3 24 yr HI = Sum(HQcopcn + HQcopci…)
Averaging time - noncancer ATn 2190 2190 1095 8760 day
Averaging time - cancer ATc 25550 25550 25550 25550 day
Body weight BW 59 59 70 70 kg LADDif =  IR x FS x EF x ED x CF/ (ATc x BW)
Unit conversion factor CF 1.00E-06 1.00E-06 1.00E-06 1.00E-06 kg/mg LADD = Csoil x RBA x LADDif
ADD intake factor ADDif 7.0E-10 1.4E-08 5.9E-10 1.2E-08 1/day Total LADD = LADDchild + LADDadolescent + LADDadult
LADD intake factor LADDif 6.0E-11 1.2E-09 2.5E-11 4.0E-09 1/day CR = Total LADD x SF


RME Exposure and Risk Calculations
ADD - RME Chronic HQ- RME LADD - RME Oral Cancer CR
(mg/kg-day) Oral RfD (unitless) (mg/kg-day) Slope Factor RME


Adolescent Adult (mg/kg-day) Adolescent Adult Adolescent Adult Total LADD (mg/kg-day)-1 (unitless)
alpha-Chlordane 0.03 1.00 4.18E-10 3.52E-10 5.0E-04 8.36E-07 7.05E-07 3.58E-11 1.21E-10 1.57E-10 3.5E-01 5.48E-11
Aroclor 1254 0.36 1.00 5.02E-09 4.23E-09 2.0E-05 2.51E-04 2.11E-04 4.30E-10 1.45E-09 1.88E-09 2.0E+00 3.76E-09
Aroclor 1268 0.054 1.00 7.52E-10 6.34E-10 NA -- -- 6.45E-11 2.17E-10 2.82E-10 NA --
Chlordane 0.54 1.00 7.52E-09 6.34E-09 5.0E-04 1.50E-05 1.27E-05 6.45E-10 2.17E-09 2.82E-09 3.5E-01 9.87E-10
delta-BHC 0.00029 1.00 4.04E-12 3.41E-12 3.0E-04 1.35E-08 1.14E-08 3.46E-13 1.17E-12 1.51E-12 1.1E+00 1.67E-12
Endosulfan II 0.0075 1.00 1.04E-10 8.81E-11 6.0E-03 1.74E-08 1.47E-08 8.96E-12 3.02E-11 3.91E-11 NA --
Endosulfan Sulfate 0.00053 1.00 7.38E-12 6.22E-12 6.0E-03 1.23E-09 1.04E-09 6.33E-13 2.13E-12 2.77E-12 NA --
Endrin Aldehyde 0.0023 1.00 3.20E-11 2.70E-11 3.0E-05 1.07E-06 9.00E-07 2.75E-12 9.26E-12 1.20E-11 1.7E+01 2.04E-10
Endrin Ketone 0.0019 1.00 2.65E-11 2.23E-11 3.0E-05 8.82E-07 7.44E-07 2.27E-12 7.65E-12 9.92E-12 1.7E+01 1.69E-10
gamma-Chlordane 0.045 1.00 6.27E-10 5.28E-10 5.0E-04 1.25E-06 1.06E-06 5.37E-11 1.81E-10 2.35E-10 3.5E-01 8.22E-11
Acenaphthylene 0.72 1.00 1.00E-08 8.45E-09 6.0E-02 1.67E-07 1.41E-07 8.60E-10 2.90E-09 3.76E-09 NA --
Benz(a)anthracene 3.1 1.00 4.32E-08 3.64E-08 NA -- -- 3.70E-09 1.25E-08 1.62E-08 7.3E-01 1.18E-08
Benzo(a)pyrene 3.9 1.00 5.43E-08 4.58E-08 NA -- -- 4.66E-09 1.57E-08 2.04E-08 7.3E+00 1.49E-07
Benzo(b)fluoranthene 5 1.00 6.97E-08 5.87E-08 NA -- -- 5.97E-09 2.01E-08 2.61E-08 7.3E-01 1.91E-08
Benzo(g,h,i)perylene 2.5 1.00 3.48E-08 2.94E-08 NA -- -- 2.99E-09 1.01E-08 1.30E-08 7.3E+00 9.53E-08
Benzo(k)fluoranthene 1.7 1.00 2.37E-08 2.00E-08 NA -- -- 2.03E-09 6.84E-09 8.87E-09 7.3E-02 6.48E-10
Carbazole 0.57 1.00 7.94E-09 6.69E-09 NA -- -- 6.81E-10 2.29E-09 2.98E-09 2.0E-02 5.95E-11
Dibenz(a,h)anthracene 0.68 1.00 9.47E-09 7.98E-09 NA -- -- 8.12E-10 2.74E-09 3.55E-09 7.3E+00 2.59E-08
Dimethyl Phthalate 0.13 1.00 1.81E-09 1.53E-09 8.0E-01 2.26E-09 1.91E-09 1.55E-10 5.23E-10 6.79E-10 NA --
Indeno(1,2,3-cd)pyrene 2.8 1.00 3.90E-08 3.29E-08 NA -- -- 3.34E-09 1.13E-08 1.46E-08 7.3E-01 1.07E-08
Phenanthrene 5 1.00 6.97E-08 5.87E-08 3.0E-01 2.32E-07 1.96E-07 5.97E-09 2.01E-08 2.61E-08 NA --
Arsenic 18.4 1.00 2.56E-07 2.16E-07 3.0E-04 8.54E-04 7.20E-04 2.20E-08 7.41E-08 9.60E-08 1.5E+00 1.44E-07
Vanadium 52.3 1.00 7.29E-07 6.14E-07 7.0E-05 1.04E-02 8.77E-03 6.24E-08 2.11E-07 2.73E-07 NA --
TEQ mammal 0.0126416 0.30 5.28E-11 4.45E-11 NA -- -- 4.53E-12 1.53E-11 1.98E-11 1.5E+05 2.97E-06
Totals HI:  1.15E-02 9.72E-03 3.43E-06


CTE Exposure and Risk Calculations
ADD - CTE Chronic HQ- CTE LADD - CTE Oral Cancer CR
(mg/kg-day) Oral RfD (unitless) (mg/kg-day) Slope Factor CTE


Adolescent Adult (mg/kg-day) Adolescent Adult Adolescent Adult Total LADD (mg/kg-day)-1 (unitless)
alpha-Chlordane 0.01098 1.00 7.65E-12 6.45E-12 5.0E-04 1.53E-08 1.29E-08 6.56E-13 2.76E-13 9.32E-13 3.5E-01 3.26E-13
Aroclor 1254 0.172 1.00 1.20E-10 1.01E-10 2.0E-05 5.99E-06 5.05E-06 1.03E-11 4.33E-12 1.46E-11 2.0E+00 2.92E-11
Aroclor 1268 0.01259 1.00 8.77E-12 7.39E-12 NA -- -- 7.52E-13 3.17E-13 1.07E-12 NA --
Chlordane 0.175 1.00 1.22E-10 1.03E-10 5.0E-04 2.44E-07 2.05E-07 1.04E-11 4.40E-12 1.49E-11 3.5E-01 5.20E-12
delta-BHC 0.000173 1.00 1.21E-13 1.02E-13 3.0E-04 4.02E-10 3.39E-10 1.03E-14 4.35E-15 1.47E-14 1.1E+00 1.61E-14
Endosulfan II 0.002867 1.00 2.00E-12 1.68E-12 6.0E-03 3.33E-10 2.81E-10 1.71E-13 7.21E-14 2.43E-13 NA --
Endosulfan Sulfate 0.003659 1.00 2.55E-12 2.15E-12 6.0E-03 4.25E-10 3.58E-10 2.18E-13 9.21E-14 3.11E-13 NA --
Endrin Aldehyde 0.000968 1.00 6.74E-13 5.68E-13 3.0E-05 2.25E-08 1.89E-08 5.78E-14 2.44E-14 8.21E-14 1.7E+01 1.40E-12
Endrin Ketone 0.001121 1.00 7.81E-13 6.58E-13 3.0E-05 2.60E-08 2.19E-08 6.69E-14 2.82E-14 9.51E-14 1.7E+01 1.62E-12
gamma-Chlordane 0.01904 1.00 1.33E-11 1.12E-11 5.0E-04 2.65E-08 2.24E-08 1.14E-12 4.79E-13 1.62E-12 3.5E-01 5.66E-13
Acenaphthylene 0.374 1.00 2.61E-10 2.20E-10 6.0E-02 4.34E-09 3.66E-09 2.23E-11 9.41E-12 3.17E-11 NA --
Benz(a)anthracene 1.79 1.00 1.25E-09 1.05E-09 NA -- -- 1.07E-10 4.50E-11 1.52E-10 7.3E-01 1.11E-10
Benzo(a)pyrene 2.206 1.00 1.54E-09 1.30E-09 NA -- -- 1.32E-10 5.55E-11 1.87E-10 7.3E+00 1.37E-09
Benzo(b)fluoranthene 2.876 1.00 2.00E-09 1.69E-09 NA -- -- 1.72E-10 7.24E-11 2.44E-10 7.3E-01 1.78E-10
Benzo(g,h,i)perylene 1.51 1.00 1.05E-09 8.86E-10 NA -- -- 9.02E-11 3.80E-11 1.28E-10 7.3E+00 9.35E-10
Benzo(k)fluoranthene 0.916 1.00 6.38E-10 5.38E-10 NA -- -- 5.47E-11 2.30E-11 7.77E-11 7.3E-02 5.67E-12
Carbazole 0.264 1.00 1.84E-10 1.55E-10 NA -- -- 1.58E-11 6.64E-12 2.24E-11 2.0E-02 4.48E-13
Dibenz(a,h)anthracene 0.385 1.00 2.68E-10 2.26E-10 NA -- -- 2.30E-11 9.69E-12 3.27E-11 7.3E+00 2.39E-10
Dimethyl Phthalate 0.0546 1.00 3.80E-11 3.21E-11 8.0E-01 4.75E-11 4.01E-11 3.26E-12 1.37E-12 4.63E-12 NA --
Indeno(1,2,3-cd)pyrene 1.592 1.00 1.11E-09 9.35E-10 NA -- -- 9.50E-11 4.01E-11 1.35E-10 7.3E-01 9.86E-11
Phenanthrene 1.948 1.00 1.36E-09 1.14E-09 3.0E-01 4.52E-09 3.81E-09 1.16E-10 4.90E-11 1.65E-10 NA --
Arsenic 5.8 1.00 4.04E-09 3.41E-09 3.0E-04 1.35E-05 1.14E-05 3.46E-10 1.46E-10 4.92E-10 1.5E+00 7.38E-10
Vanadium 24.58 1.00 1.71E-08 1.44E-08 7.0E-05 2.45E-04 2.06E-04 1.47E-09 6.18E-10 2.09E-09 NA --
TEQ mammal 0.00404 0.30 8.44E-13 7.12E-13 NA -- -- 7.24E-14 3.05E-14 1.03E-13 1.5E+05 1.54E-08
Totals HI:  2.64E-04 2.23E-04 1.91E-08


Equations for Risk Calculations


Chemicals of Potential 
Concern


Chemicals of Potential 
Concern


Parameter
Non-Cancer


Cancer


Csoil
(Max)


(mg/kg)


RBA
(unitless)


Csoil
(Mean)
(mg/kg)


RBA
(unitless)
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Table A-A.6.  Calculation of Dermal Exposures and Risks for Adolescent Teenager and Adult Visitors to the Northeast Lyman Mill Pond Floodplain Soils
Receptor: Visitor
Age: Adolescent Teenager (13-18); Adult (>18 yrs)
Medium: Floodplain Soil
Operable Unit NE Lyman Mill Pond Area
Exposure Pathway: Dermal Contact
Time Frame: Current and Future


Exposure Assumptions
Abbrev Adolescent Adult Units


CTE RME CTE RME
Unit conversion factor CF 1.0E-06 1.0E-06 1.0E-06 1.0E-06 kg/mg DADif = CF x AF x FS x EF x ED x SA / (ATn x BW)
Adherence factor AF 0.01 0.07 0.01 0.07 mg/cm2-day DAD = Csoil x ABSd x DADif
Exposure frequency EF 3 12 3 12 day/yr HQ = DAD / RfD
Exposure duration ED 6 6 3 24 yr HI = Sum(HQcopcn + HQcopci…)
Surface Area SA 1297 2274 1306 2479 cm2


Averaging time - noncancer ATn 2190 2190 1095 8760 day
Averaging time - cancer ATc 25550 25550 25550 25550 day LDADif = CF x AF x FS x EF x ED x SA / (ATc x BW)
Body weight BW 59 59 70 70 kg LDAD = LDADif x Csoil x ABSd
DAD intake factor DADif 1.81E-09 8.87E-08 1.53E-09 8.15E-08 1/day Total LDAD = LDADchild + LDADadolescent + LDADadult
LDAD intake factor LDADif 1.55E-10 7.60E-09 6.57E-11 2.79E-08 1/day CR = Total LDAD x SF


RME Exposure and Risk Calculations
DAD - RME Chronic HQ- RME LDAD - RME Dermal Cancer CRtotal


(mg/kg-day) Dermal RfD (unitless) (mg/kg-day) Slope Factor RME
Adolescent Adult (mg/kg-day) Adolescent Adult Adolescent Adult Total LDAD (mg/kg-day)-1 (unitless)


alpha-Chlordane 0.03 0.04 1.06E-10 9.78E-11 5.0E-04 2.13E-07 1.96E-07 9.12E-12 3.35E-11 4.27E-11 3.5E-01 1.49E-11
Aroclor 1254 0.36 0.14 4.47E-09 4.11E-09 2.0E-05 2.24E-04 2.05E-04 3.83E-10 1.41E-09 1.79E-09 2.0E+00 3.58E-09
Aroclor 1268 0.054 0.14 6.71E-10 6.16E-10 NA -- -- 5.75E-11 2.11E-10 2.69E-10 NA --
Chlordane 0.54 0.04 1.92E-09 1.76E-09 5.0E-04 3.83E-06 3.52E-06 1.64E-10 6.04E-10 7.68E-10 3.5E-01 2.69E-10
delta-BHC 0.00029 0.04 1.03E-12 9.45E-13 3.0E-04 3.43E-09 3.15E-09 8.82E-14 3.24E-13 4.12E-13 1.1E+00 4.54E-13
Endosulfan II 0.0075 0.10 6.65E-11 6.11E-11 6.0E-03 1.11E-08 1.02E-08 5.70E-12 2.10E-11 2.67E-11 NA --
Endosulfan Sulfate 0.00053 0.10 4.70E-12 4.32E-12 6.0E-03 7.84E-10 7.20E-10 4.03E-13 1.48E-12 1.88E-12 NA --
Endrin Aldehyde 0.0023 0.10 2.04E-11 1.87E-11 3.0E-05 6.80E-07 6.25E-07 1.75E-12 6.43E-12 8.18E-12 1.7E+01 1.39E-10
Endrin Ketone 0.0019 0.10 1.69E-11 1.55E-11 3.0E-05 5.62E-07 5.16E-07 1.44E-12 5.31E-12 6.75E-12 1.7E+01 1.15E-10
gamma-Chlordane 0.045 0.04 1.60E-10 1.47E-10 5.0E-04 3.19E-07 2.93E-07 1.37E-11 5.03E-11 6.40E-11 3.5E-01 2.24E-11
Acenaphthylene 0.72 0.13 8.30E-09 7.63E-09 6.0E-02 1.38E-07 1.27E-07 7.12E-10 2.62E-09 3.33E-09 NA --
Benz(a)anthracene 3.1 0.13 3.57E-08 3.28E-08 NA -- -- 3.06E-09 1.13E-08 1.43E-08 7.3E-01 1.05E-08
Benzo(a)pyrene 3.9 0.13 4.50E-08 4.13E-08 NA -- -- 3.85E-09 1.42E-08 1.80E-08 7.3E+00 1.32E-07
Benzo(b)fluoranthene 5 0.13 5.77E-08 5.30E-08 NA -- -- 4.94E-09 1.82E-08 2.31E-08 7.3E-01 1.69E-08
Benzo(g,h,i)perylene 2.5 0.13 2.88E-08 2.65E-08 NA -- -- 2.47E-09 9.08E-09 1.16E-08 7.3E+00 8.43E-08
Benzo(k)fluoranthene 1.7 0.13 1.96E-08 1.80E-08 NA -- -- 1.68E-09 6.18E-09 7.86E-09 7.3E-02 5.73E-10
Carbazole 0.57 0.10 5.06E-09 4.65E-09 NA -- -- 4.33E-10 1.59E-09 2.03E-09 2.0E-02 4.05E-11
Dibenz(a,h)anthracene 0.68 0.13 7.84E-09 7.20E-09 NA -- -- 6.72E-10 2.47E-09 3.14E-09 7.3E+00 2.29E-08
Dimethyl Phthalate 0.13 0.10 1.15E-09 1.06E-09 8.0E-01 1.44E-09 1.32E-09 9.88E-11 3.63E-10 4.62E-10 NA --
Indeno(1,2,3-cd)pyrene 2.8 0.13 3.23E-08 2.97E-08 NA -- -- 2.77E-09 1.02E-08 1.29E-08 7.3E-01 9.45E-09
Phenanthrene 5 0.13 5.77E-08 5.30E-08 3.0E-01 1.92E-07 1.77E-07 4.94E-09 1.82E-08 2.31E-08 NA --
Arsenic 18.4 0.03 4.90E-08 4.50E-08 3.0E-04 1.63E-04 1.50E-04 4.20E-09 1.54E-08 1.96E-08 1.5E+00 2.94E-08
Vanadium 52.3 0.01 4.64E-08 4.26E-08 1.8E-06 2.55E-02 2.34E-02 3.98E-09 1.46E-08 1.86E-08 NA --
TEQ mammal 0.0126416 0.03 3.36E-11 3.09E-11 NA -- -- 2.88E-12 1.06E-11 1.35E-11 1.5E+05 2.02E-06
Totals HI:  2.59E-02 2.38E-02 2.33E-06


CTE Exposure and Risk Calculations
DAD - CTE Chronic HQ- CTE LDAD - CTE Dermal Cancer CRtotal


(mg/kg-day) Dermal RfD (unitless) (mg/kg-day) Slope Factor CTE
Adolescent Adult (mg/kg-day) Adolescent Adult Adolescent Adult Total ADD (mg/kg-day)-1 (unitless)


alpha-Chlordane 0.00005 0.04 3.61E-15 3.07E-15 5.0E-04 7.23E-12 6.13E-12 3.10E-16 1.31E-16 4.41E-16 3.5E-01 1.54E-16
Aroclor 1254 0.00135 0.14 3.41E-13 2.90E-13 2.0E-05 1.71E-08 1.45E-08 2.93E-14 1.24E-14 4.17E-14 2.0E+00 8.34E-14
Aroclor 1268 0.00105 0.14 2.66E-13 2.25E-13 NA -- -- 2.28E-14 9.66E-15 3.24E-14 NA --
Chlordane 0.0024 0.04 1.73E-13 1.47E-13 5.0E-04 3.47E-10 2.94E-10 1.49E-14 6.31E-15 2.12E-14 3.5E-01 7.41E-15
delta-BHC 0.000037 0.04 2.67E-15 2.27E-15 3.0E-04 8.91E-12 7.57E-12 2.29E-16 9.73E-17 3.26E-16 1.1E+00 3.59E-16
Endosulfan II 0.00007 0.10 1.26E-14 1.07E-14 6.0E-03 2.11E-12 1.79E-12 1.08E-15 4.60E-16 1.54E-15 NA --
Endosulfan Sulfate 0.000055 0.10 9.94E-15 8.43E-15 6.0E-03 1.66E-12 1.41E-12 8.52E-16 3.61E-16 1.21E-15 NA --
Endrin Aldehyde 0.00006 0.10 1.08E-14 9.20E-15 3.0E-05 3.61E-10 3.07E-10 9.29E-16 3.94E-16 1.32E-15 1.7E+01 2.25E-14
Endrin Ketone 0.0000465 0.10 8.40E-15 7.13E-15 3.0E-05 2.80E-10 2.38E-10 7.20E-16 3.06E-16 1.03E-15 1.7E+01 1.74E-14
gamma-Chlordane 0.00021 0.04 1.52E-14 1.29E-14 5.0E-04 3.04E-11 2.58E-11 1.30E-15 5.52E-16 1.85E-15 3.5E-01 6.49E-16
Acenaphthylene 0.0018 0.13 4.23E-13 3.59E-13 6.0E-02 7.05E-12 5.98E-12 3.62E-14 1.54E-14 5.16E-14 NA --
Benz(a)anthracene 0.01 0.13 2.35E-12 1.99E-12 NA -- -- 2.01E-13 8.54E-14 2.87E-13 7.3E-01 2.09E-13
Benzo(a)pyrene 0.014 0.13 3.29E-12 2.79E-12 NA -- -- 2.82E-13 1.20E-13 4.01E-13 7.3E+00 2.93E-12
Benzo(b)fluoranthene 0.019 0.13 4.46E-12 3.79E-12 NA -- -- 3.83E-13 1.62E-13 5.45E-13 7.3E-01 3.98E-13
Benzo(g,h,i)perylene 0.011 0.13 2.58E-12 2.19E-12 NA -- -- 2.21E-13 9.40E-14 3.15E-13 7.3E+00 2.30E-12
Benzo(k)fluoranthene 0.0071 0.13 1.67E-12 1.42E-12 NA -- -- 1.43E-13 6.07E-14 2.04E-13 7.3E-02 1.49E-14
Carbazole 0.0021 0.10 3.79E-13 3.22E-13 NA -- -- 3.25E-14 1.38E-14 4.63E-14 2.0E-02 9.26E-16
Dibenz(a,h)anthracene 0.0026 0.13 6.11E-13 5.18E-13 NA -- -- 5.23E-14 2.22E-14 7.46E-14 7.3E+00 5.44E-13
Dimethyl Phthalate 0.0005 0.10 9.03E-14 7.67E-14 8.0E-01 1.13E-13 9.58E-14 7.74E-15 3.29E-15 1.10E-14 NA --
Indeno(1,2,3-cd)pyrene 0.011 0.13 2.58E-12 2.19E-12 NA -- -- 2.21E-13 9.40E-14 3.15E-13 7.3E-01 2.30E-13
Phenanthrene 0.0089 0.13 2.09E-12 1.77E-12 3.0E-01 6.97E-12 5.91E-12 1.79E-13 7.60E-14 2.55E-13 NA --
Arsenic 2 0.03 1.08E-10 9.20E-11 3.0E-04 3.61E-07 3.07E-07 9.29E-12 3.94E-12 1.32E-11 1.5E+00 1.99E-11
Vanadium 9 0.01 1.63E-10 1.38E-10 1.8E-06 8.93E-05 7.58E-05 1.39E-11 5.91E-12 1.99E-11 NA --
TEQ mammal 0.00001496 0.03 8.11E-16 6.88E-16 NA -- -- 6.95E-17 2.95E-17 9.90E-17 1.5E+05 1.49E-11
Total HI:  8.97E-05 7.62E-05 4.15E-11


Equations for Risk Calculations


Chemicals of Potential Concern


Chemicals of Potential Concern


Cancer


Parameter


Csoil
(Max)


(mg/kg)


Csoil
(Mean)
(mg/kg)


ABSd
(unitless)


ABSd
(unitless)


Non-Cancer
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Table A-A.7.  Calculation of Ingestion Exposures and Risks for Adolescent Teenager and Adult Visitors to the Assapumpsett Brook Floodplain Soils
Receptor: Visitor
Age: Adolescent Teenager (13-18); Adult (>18 yrs)
Medium: Floodplain Soil
Operable Unit Assapumpset Brook Area
Exposure Pathway: Ingestion
Time Frame: Current and Future


Exposure Assumptions
Abbrev Adolescent Adult Units


CTE RME CTE RME
Soil ingestion rate IR 10 50 10 50 mg/day ADDif = IR x FS x EF x ED x CF/ (ATn x BW)
Fraction soil ingested from Site FS 0.5 0.5 0.5 0.5 unitless ADD = Csoil x RBA x ADDif
Exposure frequency EF 3 12 3 12 day/yr HQ = ADD / RfD
Exposure duration ED 6 6 3 24 yr HI = Sum(HQcopcn + HQcopci…)
Averaging time - noncancer ATn 2190 2190 1095 8760 day
Averaging time - cancer ATc 25550 25550 25550 25550 day
Body weight BW 59 59 70 70 kg LADDif =  IR x FS x EF x ED x CF/ (ATc x BW)
Unit conversion factor CF 1.00E-06 1.00E-06 1.00E-06 1.00E-06 kg/mg LADD = Csoil x RBA x LADDif
ADD intake factor ADDif 7.0E-10 1.4E-08 5.9E-10 1.2E-08 1/day Total LADD = LADDchild + LADDadolescent + LADDadult
LADD intake factor LADDif 6.0E-11 1.2E-09 2.5E-11 4.0E-09 1/day CR = Total LADD x SF


RME Exposure and Risk Calculations
ADD - RME Chronic HQ- RME LADD - RME Oral Cancer CR
(mg/kg-day) Oral RfD (unitless) (mg/kg-day) Slope Factor RME


Adolescent Adult (mg/kg-day) Adolescent Adult Adolescent Adult Total LADD (mg/kg-day)-1 (unitless)
alpha-Chlordane 0.0064 1.00 8.92E-11 7.51E-11 5.0E-04 1.78E-07 1.50E-07 7.64E-12 2.58E-11 3.34E-11 3.5E-01 1.17E-11
gamma-Chlordane 0.013 1.00 1.81E-10 1.53E-10 5.0E-04 3.62E-07 3.05E-07 1.55E-11 5.23E-11 6.79E-11 3.5E-01 2.38E-11
Endosulfan Sulfate 0.0023 1.00 3.20E-11 2.70E-11 6.0E-03 5.34E-09 4.50E-09 2.75E-12 9.26E-12 1.20E-11 NA --
Chlordane 0.064 1.00 8.92E-10 7.51E-10 5.0E-04 1.78E-06 1.50E-06 7.64E-11 2.58E-10 3.34E-10 3.5E-01 1.17E-10
Aroclor 1260 0.28 1.00 3.90E-09 3.29E-09 2.0E-05 1.95E-04 1.64E-04 3.34E-10 1.13E-09 1.46E-09 2.0E+00 2.92E-09
Endrin Aldehyde 0.0016 1.00 2.23E-11 1.88E-11 3.0E-05 7.43E-07 6.26E-07 1.91E-12 6.44E-12 8.35E-12 1.7E+01 1.42E-10
Aroclor 1254 0.25 1.00 3.48E-09 2.94E-09 2.0E-05 1.74E-04 1.47E-04 2.99E-10 1.01E-09 1.30E-09 2.0E+00 2.61E-09
Carbazole 0.053 1.00 7.38E-10 6.22E-10 NA -- -- 6.33E-11 2.13E-10 2.77E-10 2.0E-02 5.53E-12
Benzo(g,h,i)perylene 0.51 1.00 7.10E-09 5.99E-09 NA -- -- 6.09E-10 2.05E-09 2.66E-09 7.3E+00 1.94E-08
Phenanthrene 0.57 1.00 7.94E-09 6.69E-09 3.0E-01 2.65E-08 2.23E-08 6.81E-10 2.29E-09 2.98E-09 NA --
Dimethyl Phthalate 0.07 1.00 9.75E-10 8.22E-10 8.0E-01 1.22E-09 1.03E-09 8.36E-11 2.82E-10 3.65E-10 NA --
Indeno(1,2,3-cd)pyrene 0.53 1.00 7.38E-09 6.22E-09 NA -- -- 6.33E-10 2.13E-09 2.77E-09 7.3E-01 2.02E-09
Benzo(a)pyrene 0.67 1.00 9.33E-09 7.87E-09 NA -- -- 8.00E-10 2.70E-09 3.50E-09 7.3E+00 2.55E-08
Benzo(b)fluoranthene 0.91 1.00 1.27E-08 1.07E-08 NA -- -- 1.09E-09 3.66E-09 4.75E-09 7.3E-01 3.47E-09
Acenaphthylene 0.14 1.00 1.95E-09 1.64E-09 6.0E-02 3.25E-08 2.74E-08 1.67E-10 5.64E-10 7.31E-10 NA --
Dibenz(a,h)anthracene 0.12 1.00 1.67E-09 1.41E-09 NA -- -- 1.43E-10 4.83E-10 6.26E-10 7.3E+00 4.57E-09
Benz(a)anthracene 0.59 1.00 8.22E-09 6.93E-09 NA -- -- 7.05E-10 2.38E-09 3.08E-09 7.3E-01 2.25E-09
Arsenic 13.7 1.00 1.91E-07 1.61E-07 3.0E-04 6.36E-04 5.36E-04 1.64E-08 5.52E-08 7.15E-08 1.5E+00 1.07E-07
Vanadium 22.8 1.00 3.18E-07 2.68E-07 7.0E-05 4.54E-03 3.82E-03 2.72E-08 9.18E-08 1.19E-07 NA --
TEQ mammal 0.0001392 0.30 5.82E-13 4.90E-13 NA -- -- 4.99E-14 1.68E-13 2.18E-13 1.5E+05 3.27E-08
Totals HI:  5.55E-03 4.67E-03 2.03E-07


CTE Exposure and Risk Calculations
ADD - CTE Chronic HQ- CTE LADD - CTE Oral Cancer CR
(mg/kg-day) Oral RfD (unitless) (mg/kg-day) Slope Factor CTE


Adolescent Adult (mg/kg-day) Adolescent Adult Adolescent Adult Total LADD (mg/kg-day)-1 (unitless)
alpha-Chlordane 0.0046 1.00 3.20E-12 2.70E-12 5.0E-04 6.41E-09 5.40E-09 2.75E-13 1.16E-13 3.90E-13 3.5E-01 1.37E-13
gamma-Chlordane 0.00875 1.00 6.09E-12 5.14E-12 5.0E-04 1.22E-08 1.03E-08 5.22E-13 2.20E-13 7.43E-13 3.5E-01 2.60E-13
Endosulfan Sulfate 0.001178 1.00 8.21E-13 6.92E-13 6.0E-03 1.37E-10 1.15E-10 7.03E-14 2.96E-14 1.00E-13 NA --
Chlordane 0.053 1.00 3.69E-11 3.11E-11 5.0E-04 7.38E-08 6.22E-08 3.16E-12 1.33E-12 4.50E-12 3.5E-01 1.57E-12
Aroclor 1260 0.186 1.00 1.30E-10 1.09E-10 2.0E-05 6.48E-06 5.46E-06 1.11E-11 4.68E-12 1.58E-11 2.0E+00 3.16E-11
Endrin Aldehyde 0.001003 1.00 6.99E-13 5.89E-13 3.0E-05 2.33E-08 1.96E-08 5.99E-14 2.52E-14 8.51E-14 1.7E+01 1.45E-12
Aroclor 1254 0.1505 1.00 1.05E-10 8.84E-11 2.0E-05 5.24E-06 4.42E-06 8.99E-12 3.79E-12 1.28E-11 2.0E+00 2.55E-11
Carbazole 0.0405 1.00 2.82E-11 2.38E-11 NA -- -- 2.42E-12 1.02E-12 3.44E-12 2.0E-02 6.87E-14
Benzo(g,h,i)perylene 0.385 1.00 2.68E-10 2.26E-10 NA -- -- 2.30E-11 9.69E-12 3.27E-11 7.3E+00 2.39E-10
Phenanthrene 0.37 1.00 2.58E-10 2.17E-10 3.0E-01 8.59E-10 7.24E-10 2.21E-11 9.31E-12 3.14E-11 NA --
Dimethyl Phthalate 0.059 1.00 4.11E-11 3.46E-11 8.0E-01 5.14E-11 4.33E-11 3.52E-12 1.48E-12 5.01E-12 NA --
Indeno(1,2,3-cd)pyrene 0.385 1.00 2.68E-10 2.26E-10 NA -- -- 2.30E-11 9.69E-12 3.27E-11 7.3E-01 2.39E-11
Benzo(a)pyrene 0.48 1.00 3.34E-10 2.82E-10 NA -- -- 2.87E-11 1.21E-11 4.07E-11 7.3E+00 2.97E-10
Benzo(b)fluoranthene 0.66 1.00 4.60E-10 3.87E-10 NA -- -- 3.94E-11 1.66E-11 5.60E-11 7.3E-01 4.09E-11
Acenaphthylene 0.107 1.00 7.45E-11 6.28E-11 6.0E-02 1.24E-09 1.05E-09 6.39E-12 2.69E-12 9.08E-12 NA --
Dibenz(a,h)anthracene 0.087 1.00 6.06E-11 5.11E-11 NA -- -- 5.19E-12 2.19E-12 7.38E-12 7.3E+00 5.39E-11
Benz(a)anthracene 0.405 1.00 2.82E-10 2.38E-10 NA -- -- 2.42E-11 1.02E-11 3.44E-11 7.3E-01 2.51E-11
Arsenic 9.5 1.00 6.62E-09 5.58E-09 3.0E-04 2.21E-05 1.86E-05 5.67E-10 2.39E-10 8.06E-10 1.5E+00 1.21E-09
Vanadium 17.85 1.00 1.24E-08 1.05E-08 7.0E-05 1.78E-04 1.50E-04 1.07E-09 4.49E-10 1.51E-09 NA --
TEQ mammal 0.00009397 0.30 1.96E-14 1.66E-14 NA -- -- 1.68E-15 7.09E-16 2.39E-15 1.5E+05 3.59E-10
Totals HI:  2.12E-04 1.78E-04 2.31E-09


Equations for Risk Calculations
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Table A-A.8.  Calculation of Dermal Exposures and Risks for Adolescent Teenager and Adult Visitors to the Assapumpsett Brook Floodplain Soils
Receptor: Visitor
Age: Adolescent Teenager (13-18); Adult (>18 yrs)
Medium: Floodplain Soil
Operable Unit Assapumpset Brook Area
Exposure Pathway: Dermal Contact
Time Frame: Current and Future


Exposure Assumptions
Abbrev Adolescent Adult Units


CTE RME CTE RME
Unit conversion factor CF 1.0E-06 1.0E-06 1.0E-06 1.0E-06 kg/mg DADif = CF x AF x FS x EF x ED x SA / (ATn x BW)
Adherence factor AF 0.01 0.07 0.01 0.07 mg/cm2-day DAD = Csoil x ABSd x DADif
Exposure frequency EF 3 12 3 12 day/yr HQ = DAD / RfD
Exposure duration ED 6 6 3 24 yr HI = Sum(HQcopcn + HQcopci…)
Surface Area SA 1297 2274 1306 2479 cm2


Averaging time - noncancer ATn 2190 2190 1095 8760 day
Averaging time - cancer ATc 25550 25550 25550 25550 day LDADif = CF x AF x FS x EF x ED x SA / (ATc x BW)
Body weight BW 59 59 70 70 kg LDAD = LDADif x Csoil x ABSd
DAD intake factor DADif 1.81E-09 8.87E-08 1.53E-09 8.15E-08 1/day Total LDAD = LDADchild + LDADadolescent + LDADadult
LDAD intake factor LDADif 1.55E-10 7.60E-09 6.57E-11 2.79E-08 1/day CR = Total LDAD x SF


RME Exposure and Risk Calculations
DAD - RME Chronic HQ- RME LDAD - RME Dermal Cancer CRtotal


(mg/kg-day) Dermal RfD (unitless) (mg/kg-day) Slope Factor RME
Adolescent Adult (mg/kg-day) Adolescent Adult Adolescent Adult Total LDAD (mg/kg-day)-1 (unitless)


alpha-Chlordane 0.0064 0.04 2.27E-11 2.09E-11 5.0E-04 4.54E-08 4.17E-08 1.95E-12 7.15E-12 9.10E-12 3.5E-01 3.18E-12
gamma-Chlordane 0.013 0.04 4.61E-11 4.24E-11 5.0E-04 9.22E-08 8.48E-08 3.95E-12 1.45E-11 1.85E-11 3.5E-01 6.47E-12
Endosulfan Sulfate 0.0023 0.10 2.04E-11 1.87E-11 6.0E-03 3.40E-09 3.12E-09 1.75E-12 6.43E-12 8.18E-12 NA --
Chlordane 0.064 0.04 2.27E-10 2.09E-10 5.0E-04 4.54E-07 4.17E-07 1.95E-11 7.15E-11 9.10E-11 3.5E-01 3.18E-11
Aroclor 1260 0.28 0.14 3.48E-09 3.19E-09 2.0E-05 1.74E-04 1.60E-04 2.98E-10 1.10E-09 1.39E-09 2.0E+00 2.79E-09
Endrin Aldehyde 0.0016 0.10 1.42E-11 1.30E-11 3.0E-05 4.73E-07 4.35E-07 1.22E-12 4.47E-12 5.69E-12 1.7E+01 9.67E-11
Aroclor 1254 0.25 0.14 3.10E-09 2.85E-09 2.0E-05 1.55E-04 1.43E-04 2.66E-10 9.78E-10 1.24E-09 2.0E+00 2.49E-09
Carbazole 0.053 0.10 4.70E-10 4.32E-10 NA -- -- 4.03E-11 1.48E-10 1.88E-10 2.0E-02 3.77E-12
Benzo(g,h,i)perylene 0.51 0.13 5.88E-09 5.40E-09 NA -- -- 5.04E-10 1.85E-09 2.36E-09 7.3E+00 1.72E-08
Phenanthrene 0.57 0.13 6.57E-09 6.04E-09 3.0E-01 2.19E-08 2.01E-08 5.63E-10 2.07E-09 2.63E-09 NA --
Dimethyl Phthalate 0.07 0.10 6.21E-10 5.71E-10 8.0E-01 7.76E-10 7.13E-10 5.32E-11 1.96E-10 2.49E-10 NA --
Indeno(1,2,3-cd)pyrene 0.53 0.13 6.11E-09 5.62E-09 NA -- -- 5.24E-10 1.93E-09 2.45E-09 7.3E-01 1.79E-09
Benzo(a)pyrene 0.67 0.13 7.73E-09 7.10E-09 NA -- -- 6.62E-10 2.43E-09 3.10E-09 7.3E+00 2.26E-08
Benzo(b)fluoranthene 0.91 0.13 1.05E-08 9.64E-09 NA -- -- 8.99E-10 3.31E-09 4.21E-09 7.3E-01 3.07E-09
Acenaphthylene 0.14 0.13 1.61E-09 1.48E-09 6.0E-02 2.69E-08 2.47E-08 1.38E-10 5.09E-10 6.47E-10 NA --
Dibenz(a,h)anthracene 0.12 0.13 1.38E-09 1.27E-09 NA -- -- 1.19E-10 4.36E-10 5.55E-10 7.3E+00 4.05E-09
Benz(a)anthracene 0.59 0.13 6.80E-09 6.25E-09 NA -- -- 5.83E-10 2.14E-09 2.73E-09 7.3E-01 1.99E-09
Arsenic 13.7 0.03 3.65E-08 3.35E-08 3.0E-04 1.22E-04 1.12E-04 3.12E-09 1.15E-08 1.46E-08 1.5E+00 2.19E-08
Vanadium 22.8 0.01 2.02E-08 1.86E-08 1.8E-06 1.11E-02 1.02E-02 1.73E-09 6.37E-09 8.10E-09 NA --
TEQ mammal 0.0001392 0.03 3.70E-13 3.40E-13 NA -- -- 3.17E-14 1.17E-13 1.48E-13 1.5E+05 2.23E-08
Total HI:  1.16E-02 1.06E-02 1.00E-07


CTE Exposure and Risk Calculations
DAD - CTE Chronic HQ- CTE LDAD - CTE Dermal Cancer CRtotal


(mg/kg-day) Dermal RfD (unitless) (mg/kg-day) Slope Factor CTE
Adolescent Adult (mg/kg-day) Adolescent Adult Adolescent Adult Total LDAD (mg/kg-day)-1 (unitless)


alpha-Chlordane 0.0046 0.04 3.32E-13 2.82E-13 5.0E-04 6.65E-10 5.64E-10 2.85E-14 1.21E-14 4.06E-14 3.5E-01 1.42E-14
gamma-Chlordane 0.00875 0.04 6.32E-13 5.37E-13 5.0E-04 1.26E-09 1.07E-09 5.42E-14 2.30E-14 7.72E-14 3.5E-01 2.70E-14
Endosulfan Sulfate 0.001178 0.10 2.13E-13 1.81E-13 6.0E-03 3.55E-11 3.01E-11 1.82E-14 7.74E-15 2.60E-14 NA --
Chlordane 0.053 0.04 3.83E-12 3.25E-12 5.0E-04 7.66E-09 6.50E-09 3.28E-13 1.39E-13 4.68E-13 3.5E-01 1.64E-13
Aroclor 1260 0.186 0.14 4.70E-11 3.99E-11 2.0E-05 2.35E-06 2.00E-06 4.03E-12 1.71E-12 5.74E-12 2.0E+00 1.15E-11
Endrin Aldehyde 0.001003 0.10 1.81E-13 1.54E-13 3.0E-05 6.04E-09 5.13E-09 1.55E-14 6.59E-15 2.21E-14 1.7E+01 3.76E-13
Aroclor 1254 0.1505 0.14 3.81E-11 3.23E-11 2.0E-05 1.90E-06 1.62E-06 3.26E-12 1.38E-12 4.65E-12 2.0E+00 9.30E-12
Carbazole 0.0405 0.10 7.32E-12 6.21E-12 NA -- -- 6.27E-13 2.66E-13 8.93E-13 2.0E-02 1.79E-14
Benzo(g,h,i)perylene 0.385 0.13 9.04E-11 7.67E-11 NA -- -- 7.75E-12 3.29E-12 1.10E-11 7.3E+00 8.06E-11
Phenanthrene 0.37 0.13 8.69E-11 7.38E-11 3.0E-01 2.90E-10 2.46E-10 7.45E-12 3.16E-12 1.06E-11 NA --
Dimethyl Phthalate 0.059 0.10 1.07E-11 9.05E-12 8.0E-01 1.33E-11 1.13E-11 9.14E-13 3.88E-13 1.30E-12 NA --
Indeno(1,2,3-cd)pyrene 0.385 0.13 9.04E-11 7.67E-11 NA -- -- 7.75E-12 3.29E-12 1.10E-11 7.3E-01 8.06E-12
Benzo(a)pyrene 0.48 0.13 1.13E-10 9.57E-11 NA -- -- 9.66E-12 4.10E-12 1.38E-11 7.3E+00 1.00E-10
Benzo(b)fluoranthene 0.66 0.13 1.55E-10 1.32E-10 NA -- -- 1.33E-11 5.64E-12 1.89E-11 7.3E-01 1.38E-11
Acenaphthylene 0.107 0.13 2.51E-11 2.13E-11 6.0E-02 4.19E-10 3.56E-10 2.15E-12 9.14E-13 3.07E-12 NA --
Dibenz(a,h)anthracene 0.087 0.13 2.04E-11 1.73E-11 NA -- -- 1.75E-12 7.43E-13 2.49E-12 7.3E+00 1.82E-11
Benz(a)anthracene 0.405 0.13 9.51E-11 8.07E-11 NA -- -- 8.15E-12 3.46E-12 1.16E-11 7.3E-01 8.48E-12
Arsenic 9.5 0.03 5.15E-10 4.37E-10 3.0E-04 1.72E-06 1.46E-06 4.41E-11 1.87E-11 6.29E-11 1.5E+00 9.43E-11
Vanadium 17.85 0.01 3.23E-10 2.74E-10 1.8E-06 1.77E-04 1.50E-04 2.76E-11 1.17E-11 3.94E-11 NA --
TEQ mammal 0.00009397 0.03 5.09E-15 4.32E-15 NA -- -- 4.37E-16 1.85E-16 6.22E-16 1.5E+05 9.33E-11
Totals HI:  1.83E-04 1.55E-04 4.39E-10


Equations for Risk Calculations


Chemicals of Potential Concern


Chemicals of Potential Concern


Parameter


Cancer


Csoil
(Mean)
(mg/kg)


Csoil
(Max)


(mg/kg)


ABSd
(unitless)


ABSd
(unitless)


Non-Cancer







Attachment A- Noncancer and Cancer Exposure and Risk Calculation Tables
Oxbow Area and Lyman Mill Pond Flood Plain Soils, CMRP Site October 20, 2011


Integral Consulting Inc. Page 1 of 1


Table A-A.9.  Calculation of Ingestion Exposures and Risks for Adolescent Teenager and Adult Visitors to the Southeast Lyman Mill Pond Floodplain Soils
Receptor: Visitor
Age: Adolescent Teenager (13-18); Adult (>18 yrs)
Medium: Floodplain Soil
Operable Unit SE Lyman Mill Pond Area
Exposure Pathway: Ingestion
Time Frame: Current and Future


Exposure Assumptions
Abbrev Adolescent Adult Units


CTE RME CTE RME
Soil ingestion rate IR 10 50 10 50 mg/day ADDif = IR x FS x EF x ED x CF/ (ATn x BW)
Fraction soil ingested from Site FS 0.5 0.5 0.5 0.5 unitless ADD = Csoil x RBA x ADDif
Exposure frequency EF 3 12 3 12 day/yr HQ = ADD / RfD
Exposure duration ED 6 6 3 24 yr HI = Sum(HQcopcn + HQcopci…)
Averaging time - noncancer ATn 2190 2190 1095 8760 day
Averaging time - cancer ATc 25550 25550 25550 25550 day
Body weight BW 59 59 70 70 kg LADDif =  IR x FS x EF x ED x CF/ (ATc x BW)
Unit conversion factor CF 1.00E-06 1.00E-06 1.00E-06 1.00E-06 kg/mg LADD = Csoil x RBA x LADDif
ADD intake factor ADDif 7.0E-10 1.4E-08 5.9E-10 1.2E-08 1/day Total LADD = LADDchild + LADDadolescent + LADDadult
LADD intake factor LADDif 6.0E-11 1.2E-09 2.5E-11 4.0E-09 1/day CR = Total LADD x SF


RME Exposure and Risk Calculations
ADD - RME Chronic HQ- RME LADD - RME Oral Cancer CR
(mg/kg-day) Oral RfD (unitless) (mg/kg-day) Slope Factor RME


Adolescent Adult (mg/kg-day) Adolescent Adult Adolescent Adult Total LADD (mg/kg-day)-1 (unitless)
alpha-Chlordane 0.00032 1.00 4.46E-12 3.76E-12 5.0E-04 8.92E-09 7.51E-09 3.82E-13 1.29E-12 1.67E-12 3.5E-01 5.85E-13
gamma-Chlordane 0.00028 1.00 3.90E-12 3.29E-12 5.0E-04 7.80E-09 6.58E-09 3.34E-13 1.13E-12 1.46E-12 3.5E-01 5.12E-13
Chlordane 0.0058 1.00 8.08E-11 6.81E-11 5.0E-04 1.62E-07 1.36E-07 6.93E-12 2.33E-11 3.03E-11 3.5E-01 1.06E-11
Endosulfan Sulfate 0.0012 1.00 1.67E-11 1.41E-11 6.0E-03 2.79E-09 2.35E-09 1.43E-12 4.83E-12 6.26E-12 NA --
Carbazole 0.049 1.00 6.83E-10 5.75E-10 NA -- -- 5.85E-11 1.97E-10 2.56E-10 2.0E-02 5.12E-12
Benz(a)anthracene 0.3 1.00 4.18E-09 3.52E-09 NA -- -- 3.58E-10 1.21E-09 1.57E-09 7.3E-01 1.14E-09
Dibenz(a,h)anthracene 0.079 1.00 1.10E-09 9.28E-10 NA -- -- 9.43E-11 3.18E-10 4.12E-10 7.3E+00 3.01E-09
Benzo(a)pyrene 0.41 1.00 5.71E-09 4.81E-09 NA -- -- 4.90E-10 1.65E-09 2.14E-09 7.3E+00 1.56E-08
Phenanthrene 0.37 1.00 5.15E-09 4.34E-09 3.0E-01 1.72E-08 1.45E-08 4.42E-10 1.49E-09 1.93E-09 NA --
Benzo(g,h,i)perylene 0.35 1.00 4.88E-09 4.11E-09 NA -- -- 4.18E-10 1.41E-09 1.83E-09 7.3E+00 1.33E-08
Indeno(1,2,3-cd)pyrene 0.37 1.00 5.15E-09 4.34E-09 NA -- -- 4.42E-10 1.49E-09 1.93E-09 7.3E-01 1.41E-09
Benzo(b)fluoranthene 0.58 1.00 8.08E-09 6.81E-09 NA -- -- 6.93E-10 2.33E-09 3.03E-09 7.3E-01 2.21E-09
Acenaphthylene 0.24 1.00 3.34E-09 2.82E-09 6.0E-02 5.57E-08 4.70E-08 2.87E-10 9.66E-10 1.25E-09 NA --
Dimethyl Phthalate 0.028 1.00 3.90E-10 3.29E-10 8.0E-01 4.88E-10 4.11E-10 3.34E-11 1.13E-10 1.46E-10 NA --
Arsenic 6.3 1.00 8.78E-08 7.40E-08 3.0E-04 2.93E-04 2.47E-04 7.52E-09 2.54E-08 3.29E-08 1.5E+00 4.93E-08
Vanadium 13.5 1.00 1.88E-07 1.59E-07 7.0E-05 2.69E-03 2.26E-03 1.61E-08 5.43E-08 7.05E-08 NA --
TEQ mammal 0.00001496 0.30 6.25E-14 5.27E-14 NA -- -- 5.36E-15 1.81E-14 2.34E-14 1.5E+05 3.51E-09
Totals HI:  2.98E-03 2.51E-03 8.96E-08


CTE Exposure and Risk Calculations
ADD - CTE Chronic HQ- CTE LADD - CTE Oral Cancer CR
(mg/kg-day) Oral RfD (unitless) (mg/kg-day) Slope Factor CTE


Adolescent Adult (mg/kg-day) Adolescent Adult Adolescent Adult Total LADD (mg/kg-day)-1 (unitless)
alpha-Chlordane 0.000243 1.00 1.69E-13 1.43E-13 5.0E-04 3.39E-10 2.85E-10 1.45E-14 6.11E-15 2.06E-14 3.5E-01 7.22E-15
gamma-Chlordane 0.000415 1.00 2.89E-13 2.44E-13 5.0E-04 5.78E-10 4.87E-10 2.48E-14 1.04E-14 3.52E-14 3.5E-01 1.23E-14
Chlordane 0.005275 1.00 3.67E-12 3.10E-12 5.0E-04 7.35E-09 6.19E-09 3.15E-13 1.33E-13 4.48E-13 3.5E-01 1.57E-13
Endosulfan Sulfate 0.000628 1.00 4.37E-13 3.69E-13 6.0E-03 7.29E-11 6.14E-11 3.75E-14 1.58E-14 5.33E-14 NA --
Carbazole 0.02645 1.00 1.84E-11 1.55E-11 NA -- -- 1.58E-12 6.66E-13 2.24E-12 2.0E-02 4.49E-14
Benz(a)anthracene 0.1615 1.00 1.12E-10 9.48E-11 NA -- -- 9.64E-12 4.06E-12 1.37E-11 7.3E-01 1.00E-11
Dibenz(a,h)anthracene 0.0426 1.00 2.97E-11 2.50E-11 NA -- -- 2.54E-12 1.07E-12 3.62E-12 7.3E+00 2.64E-11
Benzo(a)pyrene 0.226 1.00 1.57E-10 1.33E-10 NA -- -- 1.35E-11 5.69E-12 1.92E-11 7.3E+00 1.40E-10
Phenanthrene 0.1965 1.00 1.37E-10 1.15E-10 3.0E-01 4.56E-10 3.85E-10 1.17E-11 4.94E-12 1.67E-11 NA --
Benzo(g,h,i)perylene 0.191 1.00 1.33E-10 1.12E-10 NA -- -- 1.14E-11 4.81E-12 1.62E-11 7.3E+00 1.18E-10
Indeno(1,2,3-cd)pyrene 0.203 1.00 1.41E-10 1.19E-10 NA -- -- 1.21E-11 5.11E-12 1.72E-11 7.3E-01 1.26E-11
Benzo(b)fluoranthene 0.3155 1.00 2.20E-10 1.85E-10 NA -- -- 1.88E-11 7.94E-12 2.68E-11 7.3E-01 1.95E-11
Acenaphthylene 0.128 1.00 8.92E-11 7.51E-11 6.0E-02 1.49E-09 1.25E-09 7.64E-12 3.22E-12 1.09E-11 NA --
Dimethyl Phthalate 0.01425 1.00 9.93E-12 8.37E-12 8.0E-01 1.24E-11 1.05E-11 8.51E-13 3.59E-13 1.21E-12 NA --
Arsenic 6.15 1.00 4.28E-09 3.61E-09 3.0E-04 1.43E-05 1.20E-05 3.67E-10 1.55E-10 5.22E-10 1.5E+00 7.83E-10
Vanadium 10.3 1.00 7.17E-09 6.05E-09 7.0E-05 1.02E-04 8.64E-05 6.15E-10 2.59E-10 8.74E-10 NA --
TEQ mammal 0.000007778 0.30 1.63E-15 1.37E-15 NA -- -- 1.39E-16 5.87E-17 1.98E-16 1.5E+05 2.97E-11
Totals HI:  1.17E-04 9.84E-05 1.14E-09


Equations for Risk Calculations


Chemicals of Potential 
Concern


Chemicals of Potential 
Concern


Parameter
Non-Cancer


Cancer


Csoil
(Mean)
(mg/kg)


Csoil
(Max)


(mg/kg)


RBA
(unitless)


RBA
(unitless)
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Table A-A.10.  Calculation of Dermal Exposures and Risks for Adolescent Teenager and Adult Visitors to the Southeast Lyman Pond Floodplain Soils
Receptor: Visitor
Age: Adolescent Teenager (13-18); Adult (>18 yrs)
Medium: Floodplain Soil
Operable Unit SE Lyman Mill Pond Area
Exposure Pathway: Dermal Contact
Time Frame: Current and Future


Exposure Assumptions
Abbrev Adolescent Adult Units


CTE RME CTE RME
Unit conversion factor CF 1.0E-06 1.0E-06 1.0E-06 1.0E-06 kg/mg DADif = CF x AF x FS x EF x ED x SA / (ATn x BW)
Adherence factor AF 0.01 0.07 0.01 0.07 mg/cm2-day DAD = Csoil x ABSd x DADif
Exposure frequency EF 3 12 3 12 day/yr HQ = DAD / RfD
Exposure duration ED 6 6 3 24 yr HI = Sum(HQcopcn + HQcopci…)
Surface Area SA 1297 2274 1306 2479 cm2


Averaging time - noncancer ATn 2190 2190 1095 8760 day
Averaging time - cancer ATc 25550 25550 25550 25550 day LDADif = CF x AF x FS x EF x ED x SA / (ATc x BW)
Body weight BW 59 59 70 70 kg LDAD = LDADif x Csoil x ABSd
DAD intake factor DADif 1.81E-09 8.87E-08 1.53E-09 8.15E-08 1/day Total LDAD = LDADchild + LDADadolescent + LDADadult
LDAD intake factor LDADif 1.55E-10 7.60E-09 6.57E-11 2.79E-08 1/day CR = Total LDAD x SF


RME Exposure and Risk Calculations
DAD - RME Chronic HQ- RME LDAD - RME Dermal Cancer CRtotal


(mg/kg-day) Dermal RfD (unitless) (mg/kg-day) Slope Factor RME
Adolescent Adult (mg/kg-day) Adolescent Adult Adolescent Adult Total LDAD (mg/kg-day)-1 (unitless)


alpha-Chlordane 0.00032 0.04 1.14E-12 1.04E-12 5.0E-04 2.27E-09 2.09E-09 9.73E-14 3.58E-13 4.55E-13 3.5E-01 1.59E-13
gamma-Chlordane 0.00028 0.04 9.93E-13 9.13E-13 5.0E-04 1.99E-09 1.83E-09 8.52E-14 3.13E-13 3.98E-13 3.5E-01 1.39E-13
Chlordane 0.0058 0.04 2.06E-11 1.89E-11 5.0E-04 4.12E-08 3.78E-08 1.76E-12 6.48E-12 8.25E-12 3.5E-01 2.89E-12
Endosulfan Sulfate 0.0012 0.10 1.06E-11 9.78E-12 6.0E-03 1.77E-09 1.63E-09 9.12E-13 3.35E-12 4.27E-12 NA --
Carbazole 0.049 0.10 4.35E-10 3.99E-10 NA -- -- 3.73E-11 1.37E-10 1.74E-10 2.0E-02 3.48E-12
Benz(a)anthracene 0.3 0.13 3.46E-09 3.18E-09 NA -- -- 2.97E-10 1.09E-09 1.39E-09 7.3E-01 1.01E-09
Dibenz(a,h)anthracene 0.079 0.13 9.11E-10 8.37E-10 NA -- -- 7.81E-11 2.87E-10 3.65E-10 7.3E+00 2.66E-09
Benzo(a)pyrene 0.41 0.13 4.73E-09 4.34E-09 NA -- -- 4.05E-10 1.49E-09 1.89E-09 7.3E+00 1.38E-08
Phenanthrene 0.37 0.13 4.27E-09 3.92E-09 3.0E-01 1.42E-08 1.31E-08 3.66E-10 1.34E-09 1.71E-09 NA --
Benzo(g,h,i)perylene 0.35 0.13 4.04E-09 3.71E-09 NA -- -- 3.46E-10 1.27E-09 1.62E-09 7.3E+00 1.18E-08
Indeno(1,2,3-cd)pyrene 0.37 0.13 4.27E-09 3.92E-09 NA -- -- 3.66E-10 1.34E-09 1.71E-09 7.3E-01 1.25E-09
Benzo(b)fluoranthene 0.58 0.13 6.69E-09 6.15E-09 NA -- -- 5.73E-10 2.11E-09 2.68E-09 7.3E-01 1.96E-09
Acenaphthylene 0.24 0.13 2.77E-09 2.54E-09 6.0E-02 4.61E-08 4.24E-08 2.37E-10 8.72E-10 1.11E-09 NA --
Dimethyl Phthalate 0.028 0.10 2.48E-10 2.28E-10 8.0E-01 3.10E-10 2.85E-10 2.13E-11 7.82E-11 9.95E-11 NA --
Arsenic 6.3 0.03 1.68E-08 1.54E-08 3.0E-04 5.59E-05 5.13E-05 1.44E-09 5.28E-09 6.72E-09 1.5E+00 1.01E-08
Vanadium 13.5 0.01 1.20E-08 1.10E-08 1.8E-06 6.58E-03 6.05E-03 1.03E-09 3.77E-09 4.80E-09 NA --
TEQ mammal 0.00001496 0.03 3.98E-14 3.66E-14 NA -- -- 3.41E-15 1.25E-14 1.60E-14 1.5E+05 2.39E-09
Total HI:  6.64E-03 6.10E-03 4.50E-08


CTE Exposure and Risk Calculations
DAD - CTE Chronic HQ- CTE LDAD - CTE Dermal Cancer CRtotal


(mg/kg-day) Dermal RfD (unitless) (mg/kg-day) Slope Factor CTE
Adolescent Adult (mg/kg-day) Adolescent Adult Adolescent Adult Total LDAD (mg/kg-day)-1 (unitless)


alpha-Chlordane 0.000243 0.04 1.76E-14 1.49E-14 5.0E-04 3.51E-11 2.98E-11 1.51E-15 6.39E-16 2.14E-15 3.5E-01 7.50E-16
gamma-Chlordane 0.000415 0.04 3.00E-14 2.55E-14 5.0E-04 6.00E-11 5.09E-11 2.57E-15 1.09E-15 3.66E-15 3.5E-01 1.28E-15
Chlordane 0.005275 0.04 3.81E-13 3.24E-13 5.0E-04 7.62E-10 6.47E-10 3.27E-14 1.39E-14 4.65E-14 3.5E-01 1.63E-14
Endosulfan Sulfate 0.000628 0.10 1.13E-13 9.63E-14 6.0E-03 1.89E-11 1.61E-11 9.73E-15 4.13E-15 1.39E-14 NA --
Carbazole 0.02645 0.10 4.78E-12 4.06E-12 NA -- -- 4.10E-13 1.74E-13 5.83E-13 2.0E-02 1.17E-14
Benz(a)anthracene 0.1615 0.13 3.79E-11 3.22E-11 NA -- -- 3.25E-12 1.38E-12 4.63E-12 7.3E-01 3.38E-12
Dibenz(a,h)anthracene 0.0426 0.13 1.00E-11 8.49E-12 NA -- -- 8.58E-13 3.64E-13 1.22E-12 7.3E+00 8.92E-12
Benzo(a)pyrene 0.226 0.13 5.31E-11 4.51E-11 NA -- -- 4.55E-12 1.93E-12 6.48E-12 7.3E+00 4.73E-11
Phenanthrene 0.1965 0.13 4.62E-11 3.92E-11 3.0E-01 1.54E-10 1.31E-10 3.96E-12 1.68E-12 5.63E-12 NA --
Benzo(g,h,i)perylene 0.191 0.13 4.49E-11 3.81E-11 NA -- -- 3.85E-12 1.63E-12 5.48E-12 7.3E+00 4.00E-11
Indeno(1,2,3-cd)pyrene 0.203 0.13 4.77E-11 4.05E-11 NA -- -- 4.09E-12 1.73E-12 5.82E-12 7.3E-01 4.25E-12
Benzo(b)fluoranthene 0.3155 0.13 7.41E-11 6.29E-11 NA -- -- 6.35E-12 2.70E-12 9.05E-12 7.3E-01 6.60E-12
Acenaphthylene 0.128 0.13 3.01E-11 2.55E-11 6.0E-02 5.01E-10 4.25E-10 2.58E-12 1.09E-12 3.67E-12 NA --
Dimethyl Phthalate 0.01425 0.10 2.57E-12 2.19E-12 8.0E-01 3.22E-12 2.73E-12 2.21E-13 9.37E-14 3.14E-13 NA --
Arsenic 6.15 0.03 3.33E-10 2.83E-10 3.0E-04 1.11E-06 9.43E-07 2.86E-11 1.21E-11 4.07E-11 1.5E+00 6.10E-11
Vanadium 10.3 0.01 1.86E-10 1.58E-10 1.8E-06 1.02E-04 8.68E-05 1.60E-11 6.77E-12 2.27E-11 NA --
TEQ mammal 0.000007778 0.03 4.22E-16 3.58E-16 NA -- -- 3.61E-17 1.53E-17 5.15E-17 1.5E+05 7.72E-12
Total HI:  1.03E-04 8.77E-05 1.79E-10


Equations for Risk Calculations


Chemicals of Potential Concern


Chemicals of Potential Concern


Parameter


Cancer


Csoil
(Mean)
(mg/kg)


Csoil
(Max)


(mg/kg)


ABSd
(unitless)


ABSd
(unitless)


Non-Cancer
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LOAEL lowest observable adverse effect level 


NOAEL no observable adverse effect level 


PAHs polycyclic aromatic hydrocarbons 


PCBs polychlorinated biphenyls 


SFF site foraging frequency 


SVOCs semi-volatile organic compounds 


TCDD tetrachlorodibenzo-p-dioxin 


TEF toxic equivalency factor 







 
Appendix B-Streamlined Ecological Risk Analysis  
Oxbow Area and Lyman Mill Pond Flood Plain Soils, CMRP Site October 20, 2011 
 
 


Integral Consulting Inc. B-vii 


TEQ toxicity equivalency 


TOC total organic carbon 


TRV toxicity reference value  


USACE United States Army Corps of Engineers 


USEPA United States Environmental Protection Agency 


 







 


 


This Page Intentionally Blank 







 
Appendix B-Streamlined Ecological Risk Analysis  
Oxbow Area and Lyman Mill Pond Flood Plain Soils, CMRP Site October 20, 2011 
 
 


Integral Consulting Inc. B.E-1 


EXECUTIVE SUMMARY 


This streamlined ecological assessment has been prepared using data collected from a 
supplemental investigation conducted in 2010 of the Centredale Manor Restoration Project 
Superfund Site (CMRP Site) in North Providence, Rhode Island.  The 2010 supplemental 
sampling program included the collection of soil sampling data from four areas adjacent to the 
Lyman Mill Reach of the Woonasquatucket River and Lyman Mill Pond.  The sampling was 
conducted for Emhart Industries by Integral Consulting, Inc. (Integral) and Loureiro 
Engineering Associates (LEA)), in accordance with the Administrative Settlement and Order on 
Consent for the Centredale Manor Restoration Project Superfund Site, CERCLA Docket 
Number: 01-2010-0045, as amended (USEPA 2010).    


The purpose of this ecological analysis is to provide a focused update of the U.S. Environmental 
Protection’s (USEPA’s) 2006 Addendum to the Interim Final Baseline Risk Assessment (BERA): 
Oxbow Area (Oxbow Addendum) by applying the more robust 2010 soil sampling data to 
USEPA’s risk model for the most sensitive receptor evaluated in the Agency’s assessment, the 
short-tailed shrew. 


The four ecological exposure areas evaluated in the streamlined ecological assessment are: 


1. flood plain soils within the Oxbow area; 


2. flood plain soils in the northeastern portion of Lyman Mill Pond, east of the Oxbow area; 


3. the emergent wetland and flood plain soil at the confluence of Assapumpset Brook and 
the Woonasquatucket River (western shore of Lyman Mill Pond); and 


4. the flood plain soil in the southeastern portion of Lyman Mill Pond.  


The Oxbow Addendum addressed ecological risk questions concerning potential exposures to 
contamination in the forested flood plain soils of the Oxbow.  USEPA compared estimated 
exposure to chemicals of potential ecological concern (COPEC) in receptors to critical body 
residues (CBRs) or toxicity reference values (TRVs).  The nature of contamination in the Oxbow 
area was represented in USEPA’s analysis by four soil and three sediment samples, collected in 
2004.  Of the invertebrate and vermivorous wildlife species modeled by USEPA, the ecological 
receptor estimated to be most at risk from exposures to TEQ-mammal contamination in Oxbow 
floodplain soil was the short-tailed shrew. 


In this streamlined analysis, exposures and risks were assessed only for the most sensitive 
receptor in USEPA’s analysis.  Short-tailed shrew exposures to chemicals of potential ecological 
concern were estimated to occur through incidental ingestion of surface soil, as well as through 
dietary consumption of plants and soil-borne invertebrates.  With the exception of exposure 
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point concentrations, which were based on the 2010 sampling data in this analysis, all exposure 
assumptions and models used by USEPA in the Oxbow Addendum assessment were applied in 
this assessment. 


For each exposure area, hazard quotients were calculated for each COPEC and then summed to 
provide an area-specific hazard index.   As in the USEPA assessment, hazard quotients were 
estimated using both NOAEL- and LOAEL-based toxicity reference values.  The incremental 
ecological risk above upstream background risk, computed as a ratio of site-specific risk to 
upstream risk, was also computed for each area.  This ratio is termed the “incremental hazard 
index.”  For this assessment, the ecological risk to the short-tailed shrew computed for 
Greystone Mill Pond flood plain soils as presented in the USEPA BERA (1995) were used to 
represent upstream background.  The LOAEL- and NOAEL-based incremental hazard indices 
for the short-tailed shrew are summarized in Table ES-1.   


As shown in Table ES-1, the incremental, LOAEL- and NOAEL- based hazard indices were less 
than one for the floodplain soil in the southeast Lyman Mill Pond and Assapumpset Brook 
areas, indicating that these areas are comparable or lower than background and do not pose a 
significant incremental ecological risk to the short-tailed shrew.   


The incremental, LOAEL-based hazard index for the Oxbow area is 1.0, while the NOAEL-
based incremental hazard index for the Oxbow area is 1.1.  Since the ratios are equal to or nearly 
equal to 1.0, this demonstrates that the theoretical risk to the short-tailed shrew is not 
significantly different at the Oxbow area when compared to upstream background, indicating 
that risks to this area are not significantly elevated in comparison to background.  Therefore, no 
mitigation of risk in this area is required.  Nonetheless, limited remediation of the northeastern 
portion of the Oxbow area may be considered for purposes of reducing the potential for 
redistribution of surface soil contamination, which, due to the topography of this specific area, 
receives intermittent floodwaters from the Woonasquatucket River. 


The incremental, LOAEL-based hazard index for the flood plain soil in the northeastern portion 
of Lyman Mill Pond is 2.5 while the NOAEL-based hazard index for this area is 3.8.  These 
ratios are substantially higher than 1.0, suggesting that the theoretical risk to the short-tailed 
shrew at the northeastern portion of Lyman Mill Pond is significantly different (higher) when 
compared to upstream background.  Consequently, mitigation of risks in this area may be 
warranted.  
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B.1 INTRODUCTION 


This streamlined ecological risk analysis has been prepared using data collected from a 
supplemental investigation of the Centredale Manor Restoration Project Superfund Site (CMRP 
Site) in North Providence, Rhode Island, which included the collection of soil sampling data 
from four areas adjacent to the Lyman Mill Reach of the Woonasquatucket River and Lyman 
Mill Pond.  The sampling was conducted for Emhart Industries, Inc. (Emhart) by Integral 
Consulting, Inc. (Integral) and Loureiro Engineering Associates (LEA), in accordance with the 
Administrative Settlement and Order on Consent for the Centredale Manor Restoration Project 
Superfund Site, CERCLA Docket Number: 01-2010-0045, as amended (USEPA, 2010).    


The four areas sampled in 2010 that are considered in this ecological analysis include: 


1.  The forested wetland and upland soils in the Oxbow area,  


2. The flood plain soils in the northeastern portion of Lyman Mill Pond, east of the Oxbow 
area,  


3. The emergent wetland and flood plain soil at the confluence of Assapumpset Brook and 
the Woonasquatucket River (western shore of Lyman Mill Pond), and 


4. The flood plain soil in the southeastern portion of Lyman Mill Pond.  


Figure B-1.1 shows the general location of the area of study for this report, and Figure B-1.2 
identifies the above listed areas evaluated herein.  


In 2006, the United States Environmental Protection Agency (USEPA) published the Addendum 
to the Interim Final Baseline Risk Assessment: Oxbow Area (Oxbow Addendum), which 
included a baseline ecological risk assessment (BERA) for the first area identified above (Oxbow 
area).  USEPA’s Oxbow Addendum evaluated ecological risks to soil invertebrates, American 
woodcock, short-tailed shrew, and raccoon, based on four soil and three sediment samples 
collected from the Oxbow area in 2004.  The Oxbow Addendum focused on a limited portion of 
the Oxbow area, and did not assess areas 2 through 4 listed above.   


In 2006, Emhart submitted comments that noted several deficiencies with USEPA’s ecological 
assessment and conclusions (AMEC 2006).  The most significant issue raised by was the paucity 
of soil sampling data used by USEPA to assess the large area of the Oxbow (AMEC 2006).  


As a means of better characterizing the Oxbow area as well as the other flood plain areas 
identified above (areas 2 through 4), Emhart proposed to conduct a supplemental investigation 
of the Lyman Mill Reach Stream Sediment and Flood Plain Soils (Integral 2010a).  Sampling of 
the four subject areas was conducted by Integral and LEA in September, October and 
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November of 2010.  The sampling, validation, and assessment of data from the supplemental 
investigation provided in the subject of the Field Sampling and Data Report: 2010 Supplemental 
Investigation of the Lyman Mill Reach Sediment and Flood Plain Soils (Integral 2011).   


B.1.1 OBJECTIVE  


The purpose of this Appendix is to present a streamlined assessment of the potential  risks to 
ecological receptors that utilize the four distinct areas identified above.   These ecological 
exposure areas are shown on Figure A-1.2.   


This streamlined analysis evaluates a ‘worst-case’ ecological receptor, the short-tailed shrew, 
which is the receptor predicted in the Oxbow Addendum (USEPA 2006) to incur the greatest 
risks compared to risks computed for invertebrates, vermivorous avian, and omnivorous 
mammalian populations.  Ultimately, the objective of this assessment is to provide worst-case 
predictions of ecological risks for each of the four exposure areas listed above.  The risk 
estimates computed for these areas are then compared to USEPA’s  risk estimate for the 
upstream Greystone Mill Pond area (USEPA 2004).  This comparison takes the form of an 
incremental risk evaluation.  The information can then be used to assess the potential need for 
and scope of any remediation efforts within the study areas.   


B.1.2 DOCUMENT ORGANIZATION  


The remainder of the streamlined ecological analysis includes the following components: 


• Section 2 – Problem Formulation, which includes descriptions of the environmental 
settings, the selection and characterizations of the compounds of potential ecological 
concern (COPECs), and the sources and migration of contaminants; 


• Section 3 - Exposure Assessment, which characterizes  the exposure areas, pathways, 
and receptors and quantifies the potential exposures to the identified receptors;  


• Section 4 - Effects Assessment, which characterizes the contaminant exposure levels that 
are associated with adverse toxicological effects for the COPECs; and, 


• Section 5 – Risk Characterization, which quantifies the relationship between the 
estimated exposures and the ecological effects to  provide risk estimates for the 
ecological receptors 


• Section 6 – Summary of Uncertainties, which presents a description of factors 
contributing to the uncertainty in the risk estimates presented in Section 5. 
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B.2 PROBLEM FORMULATION 


The problem formulation articulates the major environmental issues of a site and describes the 
scope and goals of the risk assessment.  This section presents the environmental setting and 
describes how contamination is expected to behave in the study environment, what ecological 
receptors might be exposed to contamination, what pathways of exposure might exist, and how 
ecological risks might be measured and assessed. 


B.2.1 ENVIRONMENTAL SETTING 


This streamlined ecological assessment addresses the Oxbow area flood plain habitats and 
environs described in Section 2.1, Environmental Setting, of the Oxbow Addendum (USEPA 
2006).  This assessment also provides a streamlined analysis of ecological risks on the three 
other flood plain areas of Lyman Mill Reach, Lyman Mill Pond, and Assapumpset Brook, as 
described in Section B.1.  Though smaller in size, these three additional flood plain areas share 
similar habitat features as those found in the Oxbow area.  The northeast and southeast Lyman 
Mill Pond areas from which the flood plain soil samples were taken sport understory and 
mature tree vegetation (birch, dogwood, willow, and red maple species) established in soil 
terrain similar to that found in the forested wetland portions of the Oxbow area.  In the 
Assapumpset Brook area, sample station SS_G-31 is located in a similar setting as described for 
the northeast Lyman Mill Pond area, while sample station SS_G-32 is located in a fringe 
palustrine emergent wetland area, dominated by grass and weed species.   


B.2.2  SOURCES AND MIGRATION OF CONTAMINANTS 


COPECs present in the areas evaluated  may have been introduced to the environment from 
releases that occurred upstream of the study area.  These releases may have resulted in 
contamination of the Woonasquatucket River surface water and sediment under non-flood 
conditions.  During high flow events, COPECs may have been carried by suspended solids in 
the water column to the Lyman Mill Reach flood plain, including the Oxbow area; the 
northeastern portion of Lyman Mill Pond; and, to a much lesser extent, the flood plain at the 
confluence of Assapumpset Brook and the Woonasquatucket River.   Water turbulence in the 
flood plain is reduced, which may allow the suspended solids to settle onto the flood plain soil.   


Another source of COPECs to the study area may be the partial breaches of Allendale Dam in 
1991 and 2001, which may have resulted in contaminated sediment transport and deposition to 
the subject area in a manner consistent with that described above.  It is also possible that 
contaminants were transported on suspended particles via Lyman Mill Pond flood backwater, 
with subsequent deposition onto the soil surface.   
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For certain areas, contaminants may have been placed along with the placement of fill.  
Evidence of fill was noted near samples SS_G-10, SS_G-12, and SS_G-13.   


Contaminants in the Assapumpset Brook flood plain soil may have been transported to this 
area from the Assapumpset Brook watershed via historic releases of contaminants to this brook 
and/or secondary releases during Assapumpset Brook flood events.   


COPECs adsorbed to particles that may have settled out might have resulted in the 
contamination of the soil and sediment, as described in the 2010 supplemental investigation 
report (Integral 2011).   


A description of the samples collected and data generated for the flood plain areas evaluated in 
this analysis are described in Sections 4 and 7 of Integral (2011).    


B.2.3  POTENTIAL ECOLOGICAL RECEPTORS 


Soil-borne invertebrates (e.g., earthworms) and wildlife species that prey on them could be 
exposed to contaminants in floodplain soil directly, or by consuming contaminated prey and 
vegetation.  The Oxbow Addendum evaluated a range of potential ecological receptor species, 
including flood plain invertebrates, amphibians, birds, and omnivorous and vermivorous 
terrestrial mammals (USEPA 2006).  The Oxbow Addendum also considered exposures to 
wildlife through ingestion of terrestrial plants.  However, potential risks to the plants 
themselves were considered to be of secondary concern, and were not assessed. 


This streamlined ecological analysis considers and evaluates exposures and risks to the most 
sensitive of the species assessed in the Oxbow Addendum, the vermivorous short-tailed shrew.    


B.2.4  ECOLOGICAL EXPOSURE PATHWAYS 


Ecological receptors may be exposed to site-related contaminants through several exposure 
pathways.  A complete exposure pathway involves a potential for contact between a given 
receptor and contamination either through direct exposure to an abiotic medium (e.g., soil, 
water) or indirectly through prey consumption.  USEPA evaluated exposure pathways for 
receptors representing a range of trophic levels: direct contact with flood plain soils by 
invertebrate receptors; ingestion of biota by vermivorous (i.e., receptors that include a 
significant percentage of earthworms in their diet) and omnivorous wildlife receptors; and 
incidental ingestion of floodplain soil by wildlife receptors.  Because the objective of this 
streamlined analysis is to update estimated risks for the most sensitive receptor, the only 
exposure pathways included in this analysis are the incidental ingestion of soil, and the 
consumption of plants and invertebrates by the short-tailed shrew. 
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B.2.5  SUMMARY OF DATA 


This assessment relies on data collected during the 2010 supplemental investigation.  In 
addition to providing data on specific areas under investigation that could plausibly be visited 
by human users, the majority of the soil sample stations for this investigation were located 
randomly within the four sub-areas described above to provide general soil contaminant 
characterizations where no, or limited, data had been available previously.  The 2010 
supplemental investigation resulted in the collection of surface soil samples at 38 locations, 
which provides a reasonable assessment of the extent of soil contamination within the areas 
being evaluated in this ecological analysis (Integral 2011).     


Data from previous investigations are inadequate for a comprehensive assessment of potential 
ecological risks because they are available only for very limited portions of the Oxbow area and 
do not address three of the four areas being evaluated.  Though some data have been collected 
in the Oxbow during previous investigations, the depth of these samples (0-0.5’) does not allow 
the full potential depth range for earthworms and shrews (0-2’) (USEPA, 2006).  In addition, the 
analytical parameters evaluated in previously collected samples differ by sample, limiting the 
comparability of the data.   


Given that the data collected in 2010 cover all four exposure areas of interest, are spatially more 
robust than previously collected data, are representative of the 0-1’ surface soil interval at all 
locations and 0-2’ at a subset of locations, and are uniform in terms of the analyses conducted 
on those samples, this streamlined ecological analysis relies on the 2010 surface soil sampling 
data.  


A summary of the surface soil sampling data for the exposure areas is provided in Section 7 of 
the 2010 supplemental investigation report (Integral 2011).   


B.2.6  CONTAMINANTS OF POTENTIAL ECOLOGICAL CONCERN 
(COPEC) SELECTION 


This section describes the selection of ecological risk contaminants of potential concern 
(COPECs) for surface soil.  The purpose of the COPEC selection process is to focus the analysis 
on the chemicals that most contribute to potential ecological risks.  The selection of a chemical 
as a COPEC is not limited to whether that chemical is related to the historical operations of the 
Site; rather, it is based on evidence of its presence in an environmental medium that may be a 
source of exposure.  As noted above, COPECs were identified based on the chemical data set 
from the 2010 supplemental investigation.  COPECs were selected for each of the four exposure 
areas evaluated in this streamlined assessment.   


Tables B-2.1 through B-2.4 present the minimum, maximum and mean concentrations, as well 
as detection frequencies, reported for each analyte detected at least once within the top two feet 
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of floodplain soils in each area.  COPECs were identified for each area based on comparisons of 
the maximum detected concentrations reported for the soil samples in each area to the risk-
based screening concentrations reported in Table D-3 of the BERA (USEPA, 2004).  All analytes 
with maximum concentrations exceeding screening benchmark concentrations were retained as 
COPECs to estimate total area-specific risks.   


The exception to this approach was the selection of dioxin and furan congeners.  Individual 
dioxin and furan congeners and homologue groups were not retained as COPECs in any area.  
Rather, exposures and risks to these compounds were assessed based on the mammalian toxic 
equivalency (TEQ – mammal) approach.  For this analysis, background concentrations were not 
considered in the selection of COPECs.   


COPECs selected for evaluation in this screening level ecological assessment are presented in 
Table B-2.5.  COPECs at each area include metals, pesticides, PCBs (Aroclors), semi-volatile 
compounds (SVOCs), and dioxins and furans.  With the exception of SVOCs, the COPECs 
evaluated in this assessment are comparable to those identified in USEPA’s Oxbow ecological 
addendum (USEPA 2006). 


B.2.7  ASSESSMENT AND MEASUREMENT ENDPOINTS 


Assessment endpoints (AEs) are explicit expressions of actual environmental values (i.e., 
ecological resources) that are to be protected at the site (USEPA 1997).  Adverse effects on these 
ecological resources could manifest impairment to overall ecosystem function, an outcome that 
is of direct concern to risk management activities and decisions.  AEs are used to focus the risk 
assessment on the particular components of an ecosystem that might be more affected by site-
related contamination when compared to background conditions.  As discussed below,  the AEs 
selected by USEPA to support the objectives of the Oxbow Addendum, this streamlined 
analysis focuses solely on a higher trophic-level AE, the maintenance of vermivorous mammal 
populations consistent with background. 


Measurement endpoints are quantifiable ecological characteristics that, to the extent possible, 
are linked to the valued characteristic chosen as the assessment endpoint (USEPA, 1997).  
Measurement endpoints are used to derive quantitative estimates of potential effects; these 
quantifications form the foundation for extrapolation to assessment endpoint evaluations.   


The AE chosen for evaluation in this streamlined assessment is the maintenance of vermivorous 
mammal populations consistent with background.  This analysis is designed to determine if 
doses of COPECs ingested by vermivorous wildlife, as represented by the short-tailed shrew, 
will exceed potential risks that are greater than those to shrews in background environs (e.g., 
Greystone Mill).  The measurement endpoint applied to evaluate incremental risk to this 
endpoint receptor is the comparison of potential ecological risks at the four study areas with 
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risks from upstream areas (incremental risk) based on estimated ingestion doses in vermivorous 
wildlife with toxicity risk values (TRVs).   
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B.3 EXPOSURE ASSESSMENT 


The exposure assessment provides a characterization of the relevant exposure areas, exposure 
pathways, and receptors, leading to the estimation of potential contaminant exposures.  Four 
exposure areas were evaluated in this analysis, including the general Oxbow area, the Northeast 
Lyman Mill Pond flood plain area, the floodplain soils and emergent wetland at the confluence 
of the Assapumpset and Woonasquatucket Rivers, and the floodplain soils of the Southeastern 
portion of Lyman Mill Pond.  The exposure assessment provided by USEPA for the upstream 
background area (Greystone Mill Pond) was not updated in this analysis, but is applied in the 
Risk Characterization to provide a comparison of site- versus non-site-related ecological risks. 


B.3.1 EXPOSURE POINT CONCENTRATIONS 


Exposure point concentrations (EPCs) for the Oxbow and Northeast Lyman Mill Pond flood 
plain areas were based on the arithmetic averages of each analytical parameter detected in the 
flood plain soils in the surface to 2-foot horizon.  Thirty four soil samples were taken from the 0 
– 1’ and 1 - 2’ depths in the Oxbow flood plain soils and six soil samples were taken from the 
same depths in the Northeast Lyman Mill Pond flood plain soils.   


For the calculation of the mean concentrations in this analysis, sampling results that were 
reported as ‘non-detect’ were assigned concentration values of one half the analytical detection 
limit.  The maximum concentrations of each analytical parameter detected in floodplain soil 
samples in the Assapumpset Brook and Southeast Lyman Mill Pond areas were selected as the 
exposure point concentrations for this streamlined analysis.   As can be seen in Figure B-1.2, two 
0 – 1’ soil samples were taken from each of these areas.  The soil EPCs used in this risk analysis 
are presented in Table B-2.5. 


To support the estimation of exposures to the short-tailed shrew through consumption of food, 
EPCs were also developed for terrestrial plant and terrestrial invertebrates using the 
bioaccumulation factors (BAFs) and biota soil accumulation factors (BSAFs) presented in the 
USEPA BERA (USEPA 2004).  Specifically, EPCs for terrestrial plant tissue were calculated 
using the literature-based BAFs reported in Table J-1 of the BERA.  Earthworm tissue EPCs 
were derived using site-derived BSAFs reported in Table J-8 of the BERA or, if BSAFs were 
unavailable, EPCs for earthworm tissue were derived using literature-based BAFs reported in 
Table J-1 of the BERA.  These BAFs and BSAFs are presented in Table B-2.6 of this Appendix B. 


B.3.2 EXPOSURE MODELS AND PARAMETERS 


Four potential soil exposure areas were identified for this assessment.   For this analysis, it was 
assumed that short-tail shrew habitat is available in each of these areas and that the exposure 
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routes and opportunities are the same in each area.  Thus, the same exposure models and 
assumptions are used to estimate short-tailed shrew exposures in each area.  Only the EPCs 
differ between the four exposure area models.  The exposure models applied to the shrew 
analysis by USEPA in the Oxbow ecological risk assessment are consistent with USEPA 
guidance for ecological risk assessment (USEPA 1997).  These same exposure models are 
adopted in this analysis. 


Estimated Daily Intakes (EDIs) of COPECs, expressed as milligrams of contaminant per 
kilogram body weight ingested on a daily basis (mg/kg-day), were calculated for the short-
tailed shrew using the following dose model: 


BW
EFSFFPIREPCIREPC


EDI foodfoodfoodsoilsoil ××××+×
=


))()((
 


where: 


EDI = Estimated daily intake, the amount of chemical taken in by the receptor 
(mg chemical per kg body weight per day)  


EPCsoil = Exposure point concentration, the chemical concentration in soil 
contacted over the exposure period (mg/kg soil) 


IRsoil = Ingestion rate of soil per unit time or event (kg/day)  
EPCfood = Exposure point concentration, the chemical concentration in food 


ingested over the exposure period (mg/kg earthworm) 
IRfood = Ingestion rate of food per unit time (kg/day) 
Pfood = Percent food in diet (unitless) 
SFF = Site foraging frequency (unitless) 
EF = Exposure frequency, describes how often exposure occurs (unitless) 
BW = Body weight, the average body weight over the exposure period (kg) 


 


As described in Section B.3.1., the BAFs and BSAFs applied in USEPA’s BERA also were 
adopted in this analysis to estimate EPCs for terrestrial plants and invertebrate prey species 
(e.g., earthworm) tissue.  Specifically, the following equation was used to estimate COPEC 
concentrations in plant tissue to evaluate indirect (consumption) exposures to short-tailed 
shrew: 


Cplant = BAF * Csoil 
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where:  


Cplant = chemical concentration in terrestrial plant tissue (µg/g – ww) 
BAF = literature-based bioaccumulation factor 
Csoil  = maximum chemical concentration in floodplain soil (µg/g - dw) 


 


The following equation, which utilizes BSAFs derived from USEPA’s study of co-located 
earthworm tissue and soil sample results at the site, was used to estimate earthworm tissue 
EPCs for the evaluation of prey consumption exposures: 


  
Cearthworm = BSAF * Csoil * %lipid / %TOC 


 
where: 


Cearthworm  = chemical concentration in earthworm tissue (µg/g - ww) 
BSAF  = biota soil accumulation factor derived using site-specific data (expressed as 


gorganic carbon - dw/glipid - ww) 
Csoil  = maximum chemical concentration in floodplain soil (µg/g - dw) 
% lipid  = lipid content of earthworm (glipid/g; both ww basis) 
%TOC  = total organic carbon content of floodplain soil (gorganic carbon/g; both ww basis) 
 


If BSAFs were not available for a particular COPEC, then the following equation was used to 
calculate an earthworm EPC: 


Cearthworm = BAF * Csoil 
 


where: 


Cplant = chemical concentration in terrestrial plant tissue (µg/g – ww) 
BAF = literature-based bioaccumulation factor 
Csoil  = maximum chemical concentration in floodplain soil (µg/g - dw) 


 


Exposure parameters for the soil, plant, and earthworm ingestion exposure pathways are 
summarized in Tables B-3.1 through B-3.3, respectively.  The short-tailed shrew exposure 
equations and results for each exposure route (e.g., soil ingestion, consumption of plant tissue, 
and consumption of earthworms) within each area are presented in Tables B-3.4 through B-3.15.
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B.4 EFFECTS ASSESSMENT 


The relationship between the dose of COPEC administered or received and the potential 
incidence of adverse effects in an ecological endpoint receptor is expressed by the toxicity 
reference value (TRV).  The TRVs applied in this assessment to derive hazard estimates, no 
observed adverse affect levels (NOAELs) and lowest observed adverse effect levels (LOAELs), 
were adopted from Table D-4 of USEPA BERA (USEPA 2004) and are presented in Table B.2.6.
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B.5 RISK CHARACTERIZATION 


In the Risk Characterization, the results of the exposure modeling for each COPEC are 
compared to the NOAEL- and LOAEL-based TRVs for the COPEC to provide risk estimates, 
which are expressed as hazard quotients (HQs): 


HQ = EDI / TRV 
 


where: 


HQ = hazard quotient (unitless) 
EDI = estimated daily intake (mg/kg-day) 
TRV = toxicity reference value (mg/kg-day) 


 


The NOAEL-based COPEC-specific HQs for each short-tailed shrew exposure route (e.g., soil 
ingestion, plant consumption, and earthworm consumption), as well as for all exposure routes 
combined, are presented in Tables B-5.1 though B-5.4.  Similarly, the exposure route-specific 
and exposure routes-combined LOAEL-based HQs for these areas are presented in Attachment 
B, Tables B-5.5 through B-5.8. 


In this analysis, a hazard index (HI) for each exposure area was calculated by summing the HQs 
for all COPECs assessed for that area. The HI is calculated using the following formula: 


 HI = HQ1 + HQ2 + … + HQi  


where: 


HI = hazard index (unitless) 
HQi = the hazard quotient for the ith COPEC 


 


The area-specific NOAEL-based HIs are presented in Tables B-5.1 through B-5.4 and the 
LOAEL-based HI’s are presented in Tables B-5.5-B-5.8.    


In order to determine if the computed HI’s differ significantly from background exposure to 
chemicals, the area-specific risk results are compared to those calculated by USEPA (2004) using 
the same exposure assumptions for the upriver background Greystone Mill Pond area.   
Specifically, the area-specific HIs are compared to the HI calculated for the short-tailed shrew at 
Greystone Mill Pond (upriver background area).  This comparison is presented as the ratio of 
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the HI computed for each area divided by the HI from Greystone Mill Pond.  These ratios are 
presented in Table B-5.9. 


The following subsections describe the ecological assessment results for each area.  Those 
COPEC-specific HQs that contribute the most to the total area HI are highlighted and the HIs 
are compared to those calculated by USEPA (2004) for the Greystone Mill Pond background 
area.   


Oxbow area Flood Plain Soil 


Hazard quotients for each exposure route, as well as for all routes combined for the short-tailed 
shrew in the Oxbow Area habitat were calculated based on comparisons of exposure estimates 
to NOAEL- and LOAEL-based TRVs and are presented in Tables B-5.1 and B-5.5, respectively.   


The NOAEL- and LOAEL-based HI for the Oxbow area flood plain soils is 146 and 16, 
respectively.   These HIs are very comparable to the NOAEL- and LOAEL-based HI for 
Greystone Mill Pond, which are 130 and 16, respectively.  As shown in Table B-5.9, the ratio of 
NOAEL-based HI between the Oxbow area and Greystone Mill Pond is 1.1, while the LOAEL-
based HI ratio is 1.0.  Since the ratios are equal to or nearly equal to 1.0, this demonstrates that 
the theoretical risk to the short-tailed shrew is not significantly different at the Oxbow area 
when compared to upstream background.   


Northeastern Portion of Lyman Mill Pond 


Hazard quotient and hazard index estimates for the short-tailed shrew in the Northeast Lyman 
Mill Pond Area habitat, calculated based on comparisons of exposure estimates to NOAEL- and 
LOAEL-based TRVs, are presented in Tables B-5.2 and B-5.6, respectively.   


The NOAEL- and LOAEL-based HI for the flood plain soil in the northeastern portion of Lyman 
Mill Pond is 387 and 40, respectively.   Table B-5.9 shows that the ratio of NOAEL-based HI 
between the flood plain soil in the northeastern portion of Lyman Mill Pond and Greystone Mill 
Pond is 3.0, while the LOAEL-based HI ratio is 2.5.    These ratios suggest that the theoretical 
risk to the short-tailed shrew at the northeastern portion of Lyman Mill Pond is significantly 
different (higher) when compared to upstream background.   


Southeastern Portion of Lyman Mill Pond 


Hazard quotient and hazard index estimates for the short-tailed shrew in the southeast Lyman 
Mill Pond flood plain soils, calculated based on comparisons of exposure estimates to NOAEL- 
and LOAEL-based TRVs, are presented in Tables B-5.3 and B-5.7.   


The NOAEL- and LOAEL-based HI for the flood plain soil in the southeastern portion of 
Lyman Mill Pond is 51 and 5, respectively.   As summarized in Table B-5.9,  
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the ratio of NOAEL-based HI between the flood plain soil in the southeastern portion of Lyman 
Mill Pond and Greystone Mill Pond is 0.39, while the LOAEL-based HI ratio is 0.38.    These 
ratios suggest that the theoretical risk to the short-tailed shrew at the southeastern portion of 
Lyman Mill Pond is lower when compared to upstream background.   


Flood Plain soils at the Confluence of Assapumpset Brook 


Hazard quotient and hazard index estimates for the short-tailed shrew in the flood plain soils at 
the confluence of Assapumpset Brook , calculated based on comparisons of exposure estimates 
to NOAEL- and LOAEL-based TRVs, are presented in Tables B-5.4 and B-5.8.   


The NOAEL- and LOAEL-based HI for the flood plain soil in the flood plain soils at the 
confluence of Assapumpset Brook is 77 and 13, respectively.   As shown in Table B-5.9, the ratio 
of NOAEL-based HI between the flood plain soil in the southeastern portion of Lyman Mill 
Pond and Greystone Mill Pond is 0.59, while the LOAEL-based HI ratio is 0.81.    These ratios 
suggest that the theoretical risk to the short-tailed shrew at the flood plain soils at the 
confluence of Assapumpset Brook is lower when compared to upstream background.  
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B.6 UNCERTAINTY ANALYSIS 


This streamlined ecological risk assessment utilized the same point estimate approach to 
calculate risk as was applied by USEPA in the Oxbow Addendum and the 2004 interim BERA.  
The method relies on single, fixed input values (i.e., point estimates) to represent exposure and 
toxicity parameters in the risk assessment equations.  The output of this approach is a single 
value of risk for each exposure pathway within each habitat area.    


Point estimates are based on a considerable number of assumptions conservative 
(overestimates) and do not characterize the variability inherent in population exposures and 
responses, or the uncertainty associated with the assumptions made (USEPA 1989, 2001).   As a 
result, there is a potentially high degree of uncertainty in the characterization of risk at this Site.  
In fact, this uncertainty in point estimate risk predictions was demonstrated in the 2004 BERA 
where the comparison of the results of the deterministic assessment of risks to invertebrates, 
which predicted an HQ of 120, was compared to the results of the soil invertebrate community 
study, which found the site invertebrate community health to be comparable to and 
indistinguishable from upriver background invertebrate community health.  Therefore, to place 
risk estimates in perspective, it is necessary to examine generic and site-specific uncertainties 
associated with the assessment.   


Within many of the steps of the risk assessment process, assumptions are made due to a lack of 
absolute scientific knowledge concerning needed input.  Some of the assumptions are 
supported by considerable scientific evidence, while others have less support.  Every 
assumption introduces some degree of uncertainty into the risk assessment process.  
Conservative assumptions are made throughout the risk assessment to ensure that ecological 
health is protected.  Therefore, when all of the assumptions are combined, it is much more likely 
that actual risks, if any, are overestimated rather than underestimated.  The assumptions that 
introduce the greatest amount of uncertainty in this risk assessment are discussed in the 
following sections.   


B.6.1 UNCERTAINTIES IN THE PROBLEM FORMULATION 


During the problem formulation step, benchmark receptors are selected, COPECs are selected 
for inclusion in the quantitative risk assessment, and spatial boundaries of the exposure area are 
defined.   


B.6.1.1  Uncerta in ty in  the  Se lec tion  of Recepto rs  of Concern  


USEPA’s 2006 Oxbow Area Addendum evaluated soil receptor species expected to receive 
elevated exposures to contaminants that bioaccumulate in Oxbow floodplain habitat.  Of the 
soil invertebrates and omnivorous and vermivorous wildlife assessed by USEPA, the short-
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tailed shrew was chosen for evaluation in this streamlined assessment because this receptor 
reported the highest risk estimates associated with estimated dioxin TEQ mammal exposures 
modeled by USEPA.  No formal census or biological survey was conducted by field staff during 
the 2010 supplemental investigation, and no other confirmations were made that the short-
tailed shrew inhabits the Oxbow or the other three flood plain areas evaluated in this 
assessment.  However, anecdotal observations support the concern that the Oxbow and Lyman 
Mill Pond floodplain soils that were the subject of the supplemental sampling might remain 
saturated through large portions of the year, making these areas less-than-suitable for a vibrant 
shrew community. 


Given that the only exposure variables that were changed between USEPA’s and this analysis 
are the COPEC selection and the EPCs, the reanalysis of the most sensitive receptor using the 
additional data should provide a similarly conservative update to USEPA’s prior analysis.  
Nonetheless, when evaluating the results of this assessment during risk management phases of 
this project, consideration should be given to the fact that the receptors evaluated in this 
assessment have not been confirmed to be present or representative of actual study area 
ecological receptor populations. 


B.6.1.2  Uncerta in ty in  the  Identifica tio n  and  Se lec tion  of COPECs  


Uncertainties in the identification and selection of COPECs stem from two areas: 1) the 
adequacy of the sampling design and data analysis in providing adequate chemical 
characterization of the media to which receptors might be exposed; and, 2) the adequacy of the 
toxicological reference values in characterizing exposure concentrations that might result in 
risks to ecological receptors.  


The lateral extent of sampling during the 2010 supplemental investigation vastly improved the 
adequacy of the characterization over previous investigations.  However, a majority of soil 
sampling locations were characterized for only the 0-1’ interval.  This fact introduces 
uncertainty into the EPCs used in the exposure modeling because the full 0-2’ depth of interest 
is not fully characterized.   However, sampling data strongly suggests that the 1-2’ sampling 
interval contains lower concentrations of COPECs when compared to the 0-1’ sampling interval. 
Thus, it is nearly certain that had data from the 1-2’ sampling interval been available, the EPCs 
used in this assessment would have been lower, which would have led to lower NOAEL- and 
LOAEL-based HQs.  Therefore, the results presented for the four study areas  likely 
overestimate the potential exposure.    


Additionally, the number of flood plain soil samples obtained at the southeastern portion of 
Lyman Mill Pond and at the confluence with Assapumpset Brook does not support the 
calculation of average estimates, so maximum concentrations were used for EPCs in these areas. 
These maximum values likely overstate the average exposures that might be encountered by 
ecological receptors in these areas. 
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B.6.2 UNCERTAINTIES IN EXPOSURE ASSESSMENT 


In Section 4.2 of the Oxbow Addendum, USEPA qualifies the use of the generic exposure 
models and exposure parameters to characterize actual exposures to Oxbow wildlife 
populations.  All of the exposure parameters adopted in USEPA’s models, except for the soil 
EPCs, are derived from the literature.  Inputs such as body weight, ingestion rates of plants, soil 
and invertebrates, and the plant bioaccumulation potentials of each COPEC in these 
consumption compartments have no site-specificity. Moreover, the inputs selected by USEPA 
do not allow for consideration of the substantial variability in the study area populations, or in 
the environmental fate of the COPECs in study area soils and vegetation.  While the application 
of BSAFs to the determination of COPEC exposures through earthworm consumption does 
bring site-specificity to this portion of the equations, the most conservative soil organic carbon 
content was used to calculate these values. 


Although USEPA states that the use of literature-derived exposure parameters could result in 
an under- as well as an over-estimation of typical exposures encountered by the study area 
receptors, the uncertainty likely results in over-estimating the potential risks.   


B.6.3 UNCERTAINTIES IN THE ECOLOGICAL EFFECTS ASSESSMENT 


The toxicity values identified by USEPA in the Oxbow Addendum (2006) were adopted in this 
streamlined ecological risk assessment.  As is outlined by USEPA, there are several 
uncertainties associated with characterizing the potential ecological toxicities of the COPECs 
through the application of literature- and laboratory-derived toxicity reference values.  First, 
while TRVs for most COPECs are derived from chronic toxicity studies, some (Aroclor 1254, 
benzo(a)pyrene) have been extrapolated from shorter-termed exposure studies.  Often an 
uncertainty factor is applied to this extrapolation, rendering the derived TRV to be a 
conservative estimate of toxicity.  Similarly, in some ecotoxicity studies NOAELs are not 
observed and must be derived from LOAEL data.  This derivation is accomplished using 
conservative uncertainty factors.  The use of these factors results in overstated toxicity, and 
subsequently, a finding of ecological risk. 


USEPA (2006) also points out that there is uncertainty associated with the extrapolation of 
literature-based (and, particularly, with laboratory-based) toxicity data to equivalent 
measurement endpoints for receptors at the Site, given that toxicity study exposure conditions 
do not mimic field exposure conditions. 


B.6.4 UNCERTAINTIES IN THE RISK CHARACTERIZATION 


The major area of uncertainty in the risk characterization process is the combination of upper-
bound exposure estimates with upper-bound toxicity estimates, resulting in an over-estimation 
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of risks.  As USEPA acknowledges in the Oxbow Addendum (2006), the interpretation of the 
HQ and HI results requires an understanding of the impact of the multi-layered application of 
conservative assumptions underlying the risk calculations. Accordingly, HQs greater than one 
do not indicate that substantial population- or community-level harm is occurring.   


Another factor that contributes to over-estimating risk is assuming additivity in calculating HIs.    
This approach generally is believed to overestimate the potential for ecological impacts due to 
simultaneous exposure to multiple COPECs.  However, given that multiple COPECs might 
impact different endpoints, the assumed additive effects do not necessarily occur.  
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B.7 CONCLUSIONS 


This streamlined ecological risk analysis provides a focused update of the USEPA’s 2006 
Addendum to the Interim Final Baseline Risk Assessment: Oxbow Area.  Incremental ecological 
risks associated with contamination in flood plain soils located in four areas adjacent to the 
Lyman Mill Reach of the Woonasquatucket River and to Lyman Mill Pond were estimated by 
applying the more robust 2010 soil sampling data to USEPA’s risk model for the most sensitive 
receptor, the short-tailed shrew and comparing results to those from Greystone Mill Pond.  The 
Greystone Mill Pond floodplain soils were used by USEPA (1995) in its BERA to represent 
upstream background. 


In performing the assessment, it was found that potential ecological risks to the short-tailed 
shrew in the Oxbow area soils and the floodplain soils at the southeastern portion of Lyman 
Mill Pond and at the confluence with Assapumpset Brook are either lower than or comparable 
to the potential risks posed by upstream soils at Greystone Mill Pond.   Consequently, these 
study areas do not pose a significant incremental ecological risk to the short-tailed shrew, and 
no mitigation of risks is required.  Nonetheless, limited remediation of the northeastern portion 
of the Oxbow area may be considered for purposes of reducing the potential for redistribution 
of surface soil contamination, which, due to the topography of this specific area, receives 
intermittent floodwaters from the Woonasquatucket River. 


The potential ecological risk to short-tailed shrews in flood plain soils in the northeastern 
portion of Lyman Mill Pond are substantially higher than in Greystone Mill Pond, and risk 
mitigation may be appropriate.  
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Figure B-1.2.
Areas Investigated in the 2010 Supplemental Investigation
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Greystonea


HI HI Inc HI HI Inc HI HI Inc HI HI Inc HI
NOAEL-Based 130 146 1.1 387 3.0 51 0.39 77 0.59
LOAEL-Based 16 16 1.0 40 2.5 6 0.38 13 0.81


a.  Greystone risk estimates as calculated and presented in the BERA (MACTEC, 2004; Appendix L).  
     HI is based on summing the HQs of all COPECs selected in the BERA.


Table B-ES-1.  Incremental Hazard Index Summary for Short-tailed Shrew - NOAEL- and LOAEL-Based TRVs


Hazard Basis
General Oxbow NE Lyman  SE Lyman Assapumpset Brook
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Table B-2.1.  COPC Screening - Oxbow Exposure Area (0-2' soil)


Parameter CASNO Class
Freq of


Det
Percent


Det
Min


Detected
Max


Detected Units


Max 
Detected
(mg/kg)


Soil Screening
Benchmark


(mg/kg)
Retain as a 
COPEC?


Aroclor 1254 11097-69-1 PESTP 13/34 38 7.7 570 UG/KG_DRY 0.57 0.092 YES
Endrin Aldehyde 7421-93-4 PESTP 9/34 26 0.23 11 UG/KG_DRY 0.011 0.054 No


4,4'-DDE 72-55-9 PESTP 28/34 82 0.4 14 UG/KG_DRY 0.014 0.0025 YES
4,4'-DDD 72-54-8 PESTP 7/34 21 0.13 3 UG/KG_DRY 0.003 0.0025 YES
Endrin 72-20-8 PESTP 5/34 15 0.25 1.6 UG/KG_DRY 0.0016 0.001 YES
Endosulfan Sulfate 1031-07-8 PESTP 6/34 18 0.28 0.97 UG/KG_DRY 0.00097 0.1 No
Dieldrin 60-57-1 PESTP 11/34 32 0.22 17 UG/KG_DRY 0.017 0.0005 YES
gamma-BHC (Lindane) 58-89-9 PESTP 5/34 15 0.18 2.3 UG/KG_DRY 0.0023 0.00005 YES
Aroclor 1260 11096-82-5 PESTP 5/34 15 62 120 UG/KG_DRY 0.12 0.028 YES
Methoxychlor 72-43-5 PESTP 1/34 3 2.4 2.4 UG/KG_DRY 0.0024 0.1 No
Aroclor 1268 11100-14-4 PESTP 3/34 9 24 38 UG/KG_DRY 0.038 0.028 YES
gamma-Chlordane 5566-34-7 PESTP 23/34 68 0.098 74 UG/KG_DRY 0.074 0.1 No
Endrin Ketone 53494-70-5 PESTP 7/34 21 0.16 2.3 UG/KG_DRY 0.0023 0.1 No
alpha-Chlordane 5103-71-9 PESTP 18/34 53 0.1 85 UG/KG_DRY 0.085 0.1 No
4,4'-DDT 50-29-3 PESTP 29/34 85 0.35 78 UG/KG_DRY 0.078 0.0025 YES
Endosulfan II 33213-65-9 PESTP 2/34 6 0.34 1.7 UG/KG_DRY 0.0017 0.1 No
beta-BHC 319-85-7 PESTP 2/34 6 5.1 5.3 UG/KG_DRY 0.0053 0.001 YES
alpha-BHC 319-84-6 PESTP 5/34 15 0.12 1.5 UG/KG_DRY 0.0015 0.0025 No
Chlordane 57-74-9 PESTP 11/34 32 3.9 570 UG/KG_DRY 0.57 0.1 YES
Heptachlor Epoxide 1024-57-3 PESTP 7/34 21 0.085 11 UG/KG_DRY 0.011 0.043 No
Endosulfan I 959-98-8 PESTP 4/34 12 0.13 2.8 UG/KG_DRY 0.0028 0.1 No
Heptachlor 76-44-8 PESTP 3/34 9 1.3 4.2 UG/KG_DRY 0.0042 0.039 No
Pyrene 129-00-0 OS 34/34 100 13 90000 UG/KG_DRY 90 0.1 YES
Bis(2-ethylhexyl) Phthalate 117-81-7 OS 24/34 71 7.3 850 UG/KG_DRY 0.85 6.8 No
Di-n-octyl Phthalate 117-84-0 OS 1/34 3 62 62 UG/KG_DRY 0.062 58 No
Anthracene 120-12-7 OS 30/34 88 3.7 20000 UG/KG_DRY 20 0.1 YES
Fluorene 86-73-7 OS 26/34 76 1.1 7200 UG/KG_DRY 7.2 30 No
Dibenz(a,h)anthracene 53-70-3 OS 28/34 82 2.2 7300 UG/KG_DRY 7.3 0.0041 YES
Carbazole 86-74-8 OS 31/34 91 1.4 6800 UG/KG_DRY 6.8 61 No
2,4-Dinitrotoluene 121-14-2 OS 1/34 3 34 34 UG/KG_DRY 0.034 0.1 No
2,4,6-Trichlorophenol 88-06-2 OS 1/34 3 5.2 5.2 UG/KG_DRY 0.0052 5.1 No
Benzo(a)pyrene 50-32-8 OS 28/34 82 7 52000 UG/KG_DRY 52 0.021 YES
Butyl Benzyl Phthalate 85-68-7 OS 28/34 82 3.7 230 UG/KG_DRY 0.23 5.8 No
2-Methylnaphthalene 91-57-6 OS 10/34 29 2.5 1900 UG/KG_DRY 1.9 47 No
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Table B-2.1.  COPC Screening - Oxbow Exposure Area (0-2' soil)


Parameter CASNO Class
Freq of


Det
Percent


Det
Min


Detected
Max


Detected Units


Max 
Detected
(mg/kg)


Soil Screening
Benchmark


(mg/kg)
Retain as a 
COPEC?


Nitrobenzene 98-95-3 OS 4/34 12 16 3500 UG/KG_DRY 3.5 13 No
Dimethyl Phthalate 131-11-3 OS 13/34 38 30 160 UG/KG_DRY 0.16 5.8 No
Dibenzofuran 132-64-9 OS 17/34 50 1.3 4100 UG/KG_DRY 4.1 43 No
Benzo(g,h,i)perylene 191-24-2 OS 34/34 100 6.1 25000 UG/KG_DRY 25 1.3 YES
Indeno(1,2,3-cd)pyrene 193-39-5 OS 34/34 100 5.7 30000 UG/KG_DRY 30 0.0021 YES
Benzo(b)fluoranthene 205-99-2 OS 34/34 100 9.8 50000 UG/KG_DRY 50 0.0015 YES
Biphenyl 92-52-4 OS 2/34 6 2.4 430 UG/KG_DRY 0.43 6 No
Fluoranthene 206-44-0 OS 34/34 100 12 100000 UG/KG_DRY 100 0.1 YES
2,4,5-Trichlorophenol 95-95-4 OS 5/34 15 1.6 25 UG/KG_DRY 0.025 5.1 No
Benzo(k)fluoranthene 207-08-9 OS 34/34 100 4 19000 UG/KG_DRY 19 0.0015 YES
Chrysene 218-01-9 OS 34/34 100 6.4 52000 UG/KG_DRY 52 0.0021 YES
Naphthalene 91-20-3 OS 16/34 47 2.6 3800 UG/KG_DRY 3.8 No Bmark YES
Acenaphthylene 208-96-8 OS 34/34 100 1.2 3600 UG/KG_DRY 3.6 47 No
Benzyl Alcohol 100-51-6 OS 10/34 29 3 58 UG/KG_DRY 0.058 0.71 No
Benz(a)anthracene 56-55-3 OS 34/34 100 5.6 52000 UG/KG_DRY 52 0.0082 YES
Benzaldehyde 100-52-7 OS 7/34 21 8.7 18 UG/KG_DRY 0.018 4.6 No
Benzoic Acid 65-85-0 OS 10/34 29 110 800 UG/KG_DRY 0.8 86 No
Phenol 108-95-2 OS 5/34 15 2.6 33 UG/KG_DRY 0.033 30 No
Acenaphthene 83-32-9 OS 17/34 50 1.8 7000 UG/KG_DRY 7 20 No
Diethyl Phthalate 84-66-2 OS 1/34 3 54 54 UG/KG_DRY 0.054 5.8 No
Di-n-butyl Phthalate 84-74-2 OS 3/34 9 8.4 10 UG/KG_DRY 0.01 58 No
Phenanthrene 85-01-8 OS 34/34 100 5.7 67000 UG/KG_DRY 67 0.1 YES
Cadmium 7440-43-9 M 28/34 82 0.04 2.1 MG/KG_DRY 2.1 1.7 YES
Nickel 7440-02-0 M 34/34 100 2 148 MG/KG_DRY 148 53 YES
Barium 7440-39-3 M 34/34 100 12 191 MG/KG_DRY 191 130 YES
Arsenic 7440-38-2 M 34/34 100 1.7 13.3 MG/KG_DRY 13.3 0.22 YES
Antimony 7440-36-0 M 25/34 74 0.12 1.33 MG/KG_DRY 1.33 0.045 YES
Thallium 7440-28-0 M 2/34 6 0.4 0.7 MG/KG_DRY 0.7 0.24 YES
Silver 7440-22-4 M 8/34 24 0.2 0.4 MG/KG_DRY 0.4 38 No
Beryllium 7440-41-7 M 34/34 100 0.24 1.92 MG/KG_DRY 1.92 0.77 YES
Molybdenum 7439-98-7 M 27/34 79 0.4 19.1 MG/KG_DRY 19.1 0.32 YES
Manganese 7439-96-5 M 34/34 100 39.7 2440 MG/KG_DRY 2440 100 YES
Cobalt 7440-48-4 M 34/34 100 0.75 10 MG/KG_DRY 10 0.13 YES
Chromium 7440-47-3 M 34/34 100 3.88 67.4 MG/KG_DRY 67.4 0.4 YES
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Table B-2.1.  COPC Screening - Oxbow Exposure Area (0-2' soil)


Parameter CASNO Class
Freq of


Det
Percent


Det
Min


Detected
Max


Detected Units


Max 
Detected
(mg/kg)


Soil Screening
Benchmark


(mg/kg)
Retain as a 
COPEC?


Copper 7440-50-8 M 34/34 100 3.6 151 MG/KG_DRY 151 0.71 YES
Vanadium 7440-62-2 M 34/34 100 11 45.2 MG/KG_DRY 45.2 0.72 YES
Zinc 7440-66-6 M 34/34 100 11.5 354 MG/KG_DRY 354 76 YES
Selenium 7782-49-2 M 33/34 97 0.2 2.2 MG/KG_DRY 2.2 0.34 YES
Lead 7439-92-1 M 34/34 100 9.8 792 MG/KG_DRY 792 20 YES
2,3,7,8-TCDD 1746-01-6 DIOX 34/34 100 0.717 14600 PG/G_DRY 0.0146 0.00000089 YES
1,2,3,7,8,9-HxCDD 19408-74-3 DIOX 24/34 71 0.286 18.2 PG/G_DRY 0.0000182 No Bmark YES
Total TCDD 41903-57-5 DIOX 34/34 100 3.1 14900 PG/G_DRY 0.0149 No Bmark YES
1,2,3,7,8,9-HxCDF 72918-21-9 DIOX 13/34 38 0.0653 1.7 PG/G_DRY 0.0000017 No Bmark YES
1,2,3,4,7,8-HxCDF 70648-26-9 DIOX 33/34 97 0.272 13.6 PG/G_DRY 0.0000136 No Bmark YES
1,2,3,4,6,7,8-HpCDF 67562-39-4 DIOX 34/34 100 1.54 150 PG/G_DRY 0.00015 No Bmark YES
2,3,4,6,7,8-HxCDF 60851-34-5 DIOX 32/34 94 0.477 13.9 PG/G_DRY 0.0000139 No Bmark YES
1,2,3,6,7,8-HxCDD 57653-85-7 DIOX 31/34 91 0.322 23.8 PG/G_DRY 0.0000238 No Bmark YES
1,2,3,6,7,8-HxCDF 57117-44-9 DIOX 34/34 100 0.182 12 PG/G_DRY 0.000012 No Bmark YES
1,2,3,7,8-PeCDF 57117-41-6 DIOX 30/34 88 0.163 6.36 PG/G_DRY 0.00000636 No Bmark YES
Total TCDF 55722-27-5 DIOX 34/34 100 4.31 243 PG/G_DRY 0.000243 No Bmark YES
Total HxCDF 55684-94-1 DIOX 34/34 100 2.66 330 PG/G_DRY 0.00033 No Bmark YES
2,3,4,7,8-PeCDF 57117-31-4 DIOX 33/34 97 0.285 11.3 PG/G_DRY 0.0000113 No Bmark YES
2,3,7,8-TCDF 51207-31-9 DIOX 34/34 100 0.374 14.1 PG/G_DRY 0.0000141 No Bmark YES
Total PeCDF 30402-15-4 DIOX 34/34 100 3.35 358 PG/G_DRY 0.000358 No Bmark YES
1,2,3,7,8-PeCDD 40321-76-4 DIOX 28/34 82 0.151 14.7 PG/G_DRY 0.0000147 No Bmark YES
1,2,3,4,7,8-HxCDD 39227-28-6 DIOX 25/34 74 0.185 11.1 PG/G_DRY 0.0000111 No Bmark YES
OCDF 39001-02-0 DIOX 34/34 100 1.72 274 PG/G_DRY 0.000274 No Bmark YES
Total HpCDF 38998-75-3 DIOX 34/34 100 2.4 315 PG/G_DRY 0.000315 No Bmark YES
Total HpCDD 37871-00-4 DIOX 34/34 100 6.64 979 PG/G_DRY 0.000979 No Bmark YES
Total PeCDD 36088-22-9 DIOX 34/34 100 0.932 160 PG/G_DRY 0.00016 No Bmark YES
1,2,3,4,6,7,8-HpCDD 35822-46-9 DIOX 34/34 100 3.24 555 PG/G_DRY 0.000555 No Bmark YES
Total HxCDD 34465-46-8 DIOX 34/34 100 2.18 351 PG/G_DRY 0.000351 No Bmark YES
OCDD 3268-87-9 DIOX 34/34 100 20.1 3700 PG/G_DRY 0.0037 No Bmark YES
1,2,3,4,7,8,9-HpCDF 55673-89-7 DIOX 25/34 74 0.148 8.74 PG/G_DRY 0.00000874 No Bmark YES
TEQ mammal TEM Diox 34/34 100 1.466 14633.1328 PG/G_DRY 0.014633133 No Bmark YES
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Table B-2.2.  COPC Screening - Northeastern Lyman Mill Pond Flood Plain Soil Exposure Area (0-2' soil)


Parameter CASNO Class
Freq of


Det
Percent


Det
Min


Detected
Max


Detected Units


Max 
Detected
(mg/kg)


Soil Screening
Benchmark


(mg/kg)


Retain as a 
COPEC?


Endosulfan Sulfate 1031-07-8 PESTP 1/6 17 0.53 0.53 UG/KG_DRY 0.00053 0.1 No
4,4'-DDE 72-55-9 PESTP 6/6 100 0.26 11 UG/KG_DRY 0.011 0.0025 YES
4,4'-DDD 72-54-8 PESTP 4/6 67 1 6.4 UG/KG_DRY 0.0064 0.0025 YES
Endrin 72-20-8 PESTP 3/6 50 0.21 1.3 UG/KG_DRY 0.0013 0.001 YES
Aroclor 1268 11100-14-4 PESTP 1/6 17 54 54 UG/KG_DRY 0.054 0.028 YES
Endrin Aldehyde 7421-93-4 PESTP 2/6 33 1.8 2.3 UG/KG_DRY 0.0023 0.054 No
Chlordane 57-74-9 PESTP 6/6 100 2.4 540 UG/KG_DRY 0.54 0.1 YES
Aroclor 1254 11097-69-1 PESTP 5/6 83 40 360 UG/KG_DRY 0.36 0.092 YES
Heptachlor Epoxide 1024-57-3 PESTP 1/6 17 0.24 0.24 UG/KG_DRY 0.00024 0.043 No
gamma-Chlordane 5566-34-7 PESTP 6/6 100 0.21 45 UG/KG_DRY 0.045 0.1 No
Endrin Ketone 53494-70-5 PESTP 3/6 50 0.28 1.9 UG/KG_DRY 0.0019 0.1 No
alpha-Chlordane 5103-71-9 PESTP 5/6 83 1.6 30 UG/KG_DRY 0.03 0.1 No
4,4'-DDT 50-29-3 PESTP 4/6 67 5.4 42 UG/KG_DRY 0.042 0.0025 YES
Endosulfan II 33213-65-9 PESTP 2/6 33 3.6 7.5 UG/KG_DRY 0.0075 0.1 No
alpha-BHC 319-84-6 PESTP 3/6 50 0.18 0.27 UG/KG_DRY 0.00027 0.0025 No
delta-BHC 319-86-8 PESTP 1/6 17 0.29 0.29 UG/KG_DRY 0.00029 0.1 No
Heptachlor 76-44-8 PESTP 1/6 17 6.2 6.2 UG/KG_DRY 0.0062 0.039 No
Benzo(g,h,i)perylene 191-24-2 OS 6/6 100 11 2500 UG/KG_DRY 2.5 1.3 YES
Acenaphthene 83-32-9 OS 5/6 83 14 190 UG/KG_DRY 0.19 20 No
Dibenz(a,h)anthracene 53-70-3 OS 6/6 100 2.6 680 UG/KG_DRY 0.68 0.0041 YES
Phenanthrene 85-01-8 OS 6/6 100 8.9 5000 UG/KG_DRY 5 0.1 YES
Butyl Benzyl Phthalate 85-68-7 OS 2/6 33 35 410 UG/KG_DRY 0.41 5.8 No
2-Methylnaphthalene 91-57-6 OS 1/6 17 29 29 UG/KG_DRY 0.029 47 No
Fluorene 86-73-7 OS 5/6 83 16 350 UG/KG_DRY 0.35 30 No
Benz(a)anthracene 56-55-3 OS 6/6 100 10 3100 UG/KG_DRY 3.1 0.0082 YES
Indeno(1,2,3-cd)pyrene 193-39-5 OS 6/6 100 11 2800 UG/KG_DRY 2.8 0.0021 YES
Benzo(b)fluoranthene 205-99-2 OS 6/6 100 19 5000 UG/KG_DRY 5 0.0015 YES
Fluoranthene 206-44-0 OS 6/6 100 22 6600 UG/KG_DRY 6.6 0.1 YES
Benzo(k)fluoranthene 207-08-9 OS 6/6 100 7.1 1700 UG/KG_DRY 1.7 0.0015 YES
Acenaphthylene 208-96-8 OS 6/6 100 1.8 720 UG/KG_DRY 0.72 47 No
Chrysene 218-01-9 OS 6/6 100 15 3700 UG/KG_DRY 3.7 0.0021 YES
Carbazole 86-74-8 OS 6/6 100 2.1 570 UG/KG_DRY 0.57 61 No
Naphthalene 91-20-3 OS 2/6 33 37 84 UG/KG_DRY 0.084 No Bmark YES
Benzo(a)pyrene 50-32-8 OS 6/6 100 14 3900 UG/KG_DRY 3.9 0.021 YES
Pyrene 129-00-0 OS 6/6 100 22 6800 UG/KG_DRY 6.8 0.1 YES
Anthracene 120-12-7 OS 6/6 100 2.7 1000 UG/KG_DRY 1 0.1 YES
Bis(2-ethylhexyl) Phthalate 117-81-7 OS 6/6 100 11 1300 UG/KG_DRY 1.3 6.8 No
Dimethyl Phthalate 131-11-3 OS 5/6 83 25 130 UG/KG_DRY 0.13 5.8 No
Dibenzofuran 132-64-9 OS 5/6 83 8.7 140 UG/KG_DRY 0.14 43 No
Cobalt 7440-48-4 M 6/6 100 1.1 7.3 MG/KG_DRY 7.3 0.13 YES
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Table B-2.2.  COPC Screening - Northeastern Lyman Mill Pond Flood Plain Soil Exposure Area (0-2' soil)


Parameter CASNO Class
Freq of


Det
Percent


Det
Min


Detected
Max


Detected Units


Max 
Detected
(mg/kg)


Soil Screening
Benchmark


(mg/kg)


Retain as a 
COPEC?


Antimony 7440-36-0 M 4/6 67 0.237 1.51 MG/KG_DRY 1.51 0.045 YES
Silver 7440-22-4 M 1/6 17 0.3 0.3 MG/KG_DRY 0.3 38 No
Nickel 7440-02-0 M 6/6 100 3.76 23.4 MG/KG_DRY 23.4 53 No
Molybdenum 7439-98-7 M 6/6 100 0.33 14.8 MG/KG_DRY 14.8 0.32 YES
Manganese 7439-96-5 M 6/6 100 178 831 MG/KG_DRY 831 100 YES
Lead 7439-92-1 M 6/6 100 9 308 MG/KG_DRY 308 20 YES
Barium 7440-39-3 M 6/6 100 14.8 113 MG/KG_DRY 113 130 No
Beryllium 7440-41-7 M 6/6 100 0.28 2.08 MG/KG_DRY 2.08 0.77 YES
Chromium 7440-47-3 M 6/6 100 4.3 92.6 MG/KG_DRY 92.6 0.4 YES
Copper 7440-50-8 M 6/6 100 5.8 92.7 MG/KG_DRY 92.7 0.71 YES
Vanadium 7440-62-2 M 6/6 100 4.6 52.3 MG/KG_DRY 52.3 0.72 YES
Zinc 7440-66-6 M 6/6 100 34.6 199 MG/KG_DRY 199 76 YES
Selenium 7782-49-2 M 4/6 67 0.1 1.5 MG/KG_DRY 1.5 0.34 YES
Arsenic 7440-38-2 M 5/6 83 2 18.4 MG/KG_DRY 18.4 0.22 YES
Cadmium 7440-43-9 M 6/6 100 0.05 2.4 MG/KG_DRY 2.4 1.7 YES
1,2,3,7,8,9-HxCDD 19408-74-3 DIOX 4/6 67 2.26 27.7 PG/G_DRY 0.0000277 No Bmark YES
Total TCDF 55722-27-5 DIOX 6/6 100 0.13 252 PG/G_DRY 0.000252 No Bmark YES
2,3,7,8-TCDD 1746-01-6 DIOX 6/6 100 14.9 12600 PG/G_DRY 0.0126 0.00000089 YES
Total PeCDF 30402-15-4 DIOX 6/6 100 1.47 410 PG/G_DRY 0.00041 No Bmark YES
Total TCDD 41903-57-5 DIOX 6/6 100 15.3 12800 PG/G_DRY 0.0128 No Bmark YES
1,2,3,7,8,9-HxCDF 72918-21-9 DIOX 2/6 33 1.62 1.73 PG/G_DRY 1.73E-06 No Bmark YES
1,2,3,4,7,8-HxCDF 70648-26-9 DIOX 5/6 83 0.132 17.4 PG/G_DRY 0.0000174 No Bmark YES
1,2,3,4,6,7,8-HpCDF 67562-39-4 DIOX 6/6 100 0.914 265 PG/G_DRY 0.000265 No Bmark YES
2,3,4,6,7,8-HxCDF 60851-34-5 DIOX 5/6 83 2.57 24.4 PG/G_DRY 0.0000244 No Bmark YES
1,2,3,6,7,8-HxCDD 57653-85-7 DIOX 4/6 67 3.34 40.5 PG/G_DRY 0.0000405 No Bmark YES
1,2,3,6,7,8-HxCDF 57117-44-9 DIOX 5/6 83 0.107 20.9 PG/G_DRY 0.0000209 No Bmark YES
1,2,3,7,8-PeCDF 57117-41-6 DIOX 6/6 100 0.079 6.91 PG/G_DRY 6.91E-06 No Bmark YES
2,3,4,7,8-PeCDF 57117-31-4 DIOX 5/6 83 1.52 9.57 PG/G_DRY 9.57E-06 No Bmark YES
1,2,3,4,7,8,9-HpCDF 55673-89-7 DIOX 5/6 83 1.5 14.3 PG/G_DRY 0.0000143 No Bmark YES
2,3,7,8-TCDF 51207-31-9 DIOX 4/6 67 1.3 11.7 PG/G_DRY 0.0000117 No Bmark YES
OCDD 3268-87-9 DIOX 6/6 100 18.5 6490 PG/G_DRY 0.00649 No Bmark YES
1,2,3,7,8-PeCDD 40321-76-4 DIOX 5/6 83 0.928 9.57 PG/G_DRY 9.57E-06 No Bmark YES
1,2,3,4,7,8-HxCDD 39227-28-6 DIOX 3/6 50 1.4 14 PG/G_DRY 0.000014 No Bmark YES
OCDF 39001-02-0 DIOX 6/6 100 1.51 462 PG/G_DRY 0.000462 No Bmark YES
Total HpCDF 38998-75-3 DIOX 6/6 100 1.61 555 PG/G_DRY 0.000555 No Bmark YES
Total HpCDD 37871-00-4 DIOX 6/6 100 6.09 1640 PG/G_DRY 0.00164 No Bmark YES
Total PeCDD 36088-22-9 DIOX 5/6 83 11.4 81.9 PG/G_DRY 0.0000819 No Bmark YES
1,2,3,4,6,7,8-HpCDD 35822-46-9 DIOX 6/6 100 2.33 826 PG/G_DRY 0.000826 No Bmark YES
Total HxCDD 34465-46-8 DIOX 6/6 100 0.815 299 PG/G_DRY 0.000299 No Bmark YES
Total HxCDF 55684-94-1 DIOX 6/6 100 1.54 448 PG/G_DRY 0.000448 No Bmark YES
TEQ mammal TEM DIOX 6/6 100 14.964713 12641.6199 PG/G_DRY 0.0126416 No Bmark YES
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Table B-2.3.  COPC Screening - Southeastern Lyman Mill Pond Flood Plain Soil Exposure Area (0-1' soil)


Parameter CASNO Class
Freq  of


 Det
Percent


Det
Min


Detected
Max


Detected Units


Max
Detected
(mg/kg)


Soil Screening
Benchmark


(mg/kg)
Retain as a 
COPEC?


Aroclor 1260 11096-82-5 PESTP 1/2 50 29 29 UG/KG_DRY 0.029 0.028 YES
4,4'-DDT 50-29-3 PESTP 2/2 100 1.2 52 UG/KG_DRY 0.052 0.0025 YES
alpha-Chlordane 5103-71-9 PESTP 1/2 50 0.32 0.32 UG/KG_DRY 0.00032 0.1 No
gamma-Chlordane 5566-34-7 PESTP 1/2 50 0.28 0.28 UG/KG_DRY 0.00028 0.1 No
Chlordane 57-74-9 PESTP 1/2 50 5.8 5.8 UG/KG_DRY 0.0058 0.1 No
Aroclor 1254 11097-69-1 PESTP 1/2 50 26 26 UG/KG_DRY 0.026 0.092 No
Methoxychlor 72-43-5 PESTP 1/2 50 0.76 0.76 UG/KG_DRY 0.00076 0.1 No
4,4'-DDD 72-54-8 PESTP 2/2 100 0.7 3.8 UG/KG_DRY 0.0038 0.0025 YES
4,4'-DDE 72-55-9 PESTP 2/2 100 1.1 36 UG/KG_DRY 0.036 0.0025 YES
Endosulfan Sulfate 1031-07-8 PESTP 1/2 50 1.2 1.2 UG/KG_DRY 0.0012 0.1 No
Carbazole 86-74-8 OS 2/2 100 3.9 49 UG/KG_DRY 0.049 61 No
Benzoic Acid 65-85-0 OS 2/2 100 96 960 UG/KG_DRY 0.96 86 No
Benz(a)anthracene 56-55-3 OS 2/2 100 23 300 UG/KG_DRY 0.3 0.0082 YES
Naphthalene 91-20-3 OS 1/2 50 25 25 UG/KG_DRY 0.025 No Bmark YES
Dibenzofuran 132-64-9 OS 1/2 50 19 19 UG/KG_DRY 0.019 43 No
Benzyl Alcohol 100-51-6 OS 1/2 50 2.6 2.6 UG/KG_DRY 0.0026 0.71 No
Butyl Benzyl Phthalate 85-68-7 OS 1/2 50 4.2 4.2 UG/KG_DRY 0.0042 5.8 No
Dibenz(a,h)anthracene 53-70-3 OS 2/2 100 6.2 79 UG/KG_DRY 0.079 0.0041 YES
Pyrene 129-00-0 OS 2/2 100 51 650 UG/KG_DRY 0.65 0.1 YES
Benzo(a)pyrene 50-32-8 OS 2/2 100 42 410 UG/KG_DRY 0.41 0.021 YES
Phenanthrene 85-01-8 OS 2/2 100 23 370 UG/KG_DRY 0.37 0.1 YES
Benzo(g,h,i)perylene 191-24-2 OS 2/2 100 32 350 UG/KG_DRY 0.35 1.3 No
Indeno(1,2,3-cd)pyrene 193-39-5 OS 2/2 100 36 370 UG/KG_DRY 0.37 0.0021 YES
Benzo(b)fluoranthene 205-99-2 OS 2/2 100 51 580 UG/KG_DRY 0.58 0.0015 YES
Fluoranthene 206-44-0 OS 2/2 100 52 640 UG/KG_DRY 0.64 0.1 YES
Benzo(k)fluoranthene 207-08-9 OS 2/2 100 17 170 UG/KG_DRY 0.17 0.0015 YES
Acenaphthylene 208-96-8 OS 2/2 100 16 240 UG/KG_DRY 0.24 47 No
Chrysene 218-01-9 OS 2/2 100 36 450 UG/KG_DRY 0.45 0.0021 YES
Fluorene 86-73-7 OS 2/2 100 1.9 34 UG/KG_DRY 0.034 30 No
Bis(2-ethylhexyl) Phthalate 117-81-7 OS 1/2 50 17 17 UG/KG_DRY 0.017 6.8 No
Anthracene 120-12-7 OS 2/2 100 10 150 UG/KG_DRY 0.15 0.1 YES
Dimethyl Phthalate 131-11-3 OS 1/2 50 28 28 UG/KG_DRY 0.028 5.8 No
Chromium 7440-47-3 M 2/2 100 4.9 12.8 MG/KG_DRY 12.8 0.4 YES
Beryllium 7440-41-7 M 2/2 100 0.23 0.34 MG/KG_DRY 0.34 0.77 No
Barium 7440-39-3 M 2/2 100 37.6 105 MG/KG_DRY 105 130 No
Arsenic 7440-38-2 M 2/2 100 6 6.3 MG/KG_DRY 6.3 0.22 YES
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Table B-2.3.  COPC Screening - Southeastern Lyman Mill Pond Flood Plain Soil Exposure Area (0-1' soil)


Parameter CASNO Class
Freq  of


 Det
Percent


Det
Min


Detected
Max


Detected Units


Max
Detected
(mg/kg)


Soil Screening
Benchmark


(mg/kg)
Retain as a 
COPEC?


Antimony 7440-36-0 M 2/2 100 0.131 3.18 MG/KG_DRY 3.18 0.045 YES
Silver 7440-22-4 M 1/2 50 0.4 0.4 MG/KG_DRY 0.4 38 No
Nickel 7440-02-0 M 2/2 100 5.16 28.6 MG/KG_DRY 28.6 53 No
Molybdenum 7439-98-7 M 2/2 100 0.53 1.06 MG/KG_DRY 1.06 0.32 YES
Manganese 7439-96-5 M 2/2 100 65.7 150 MG/KG_DRY 150 100 YES
Lead 7439-92-1 M 2/2 100 25 337 MG/KG_DRY 337 20 YES
Cobalt 7440-48-4 M 2/2 100 2.28 3.25 MG/KG_DRY 3.25 0.13 YES
Copper 7440-50-8 M 2/2 100 16.2 91.9 MG/KG_DRY 91.9 0.71 YES
Vanadium 7440-62-2 M 2/2 100 7.1 13.5 MG/KG_DRY 13.5 0.72 YES
Zinc 7440-66-6 M 2/2 100 67.2 188 MG/KG_DRY 188 76 YES
Selenium 7782-49-2 M 1/2 50 0.4 0.4 MG/KG_DRY 0.4 0.34 YES
Cadmium 7440-43-9 M 2/2 100 0.99 2.43 MG/KG_DRY 2.43 1.7 YES
1,2,3,7,8,9-HxCDD 19408-74-3 DIOX 2/2 100 0.621 3.77 PG/G_DRY 3.77E-06 No Bmark YES
Total TCDF 55722-27-5 DIOX 2/2 100 6 135 PG/G_DRY 0.000135 No Bmark YES
Total PeCDF 30402-15-4 DIOX 2/2 100 11.8 201 PG/G_DRY 0.000201 No Bmark YES
2,3,7,8-TCDD 1746-01-6 DIOX 1/2 50 1.21 1.21 PG/G_DRY 1.21E-06 0.00000089 YES
Total TCDD 41903-57-5 DIOX 2/2 100 0.76 17.3 PG/G_DRY 0.0000173 No Bmark YES
1,2,3,7,8,9-HxCDF 72918-21-9 DIOX 2/2 100 0.0642 3.53 PG/G_DRY 3.53E-06 No Bmark YES
1,2,3,4,7,8-HxCDF 70648-26-9 DIOX 2/2 100 0.546 13.3 PG/G_DRY 0.0000133 No Bmark YES
1,2,3,4,6,7,8-HpCDF 67562-39-4 DIOX 2/2 100 8.73 74.3 PG/G_DRY 0.0000743 No Bmark YES
2,3,4,6,7,8-HxCDF 60851-34-5 DIOX 2/2 100 0.774 16.8 PG/G_DRY 0.0000168 No Bmark YES
1,2,3,6,7,8-HxCDD 57653-85-7 DIOX 2/2 100 0.899 4.92 PG/G_DRY 4.92E-06 No Bmark YES
1,2,3,6,7,8-HxCDF 57117-44-9 DIOX 2/2 100 0.516 11.7 PG/G_DRY 0.0000117 No Bmark YES
1,2,3,7,8-PeCDF 57117-41-6 DIOX 2/2 100 0.285 5.85 PG/G_DRY 5.85E-06 No Bmark YES
2,3,4,7,8-PeCDF 57117-31-4 DIOX 2/2 100 0.478 12.4 PG/G_DRY 0.0000124 No Bmark YES
1,2,3,4,7,8,9-HpCDF 55673-89-7 DIOX 2/2 100 0.358 4.31 PG/G_DRY 4.31E-06 No Bmark YES
2,3,7,8-TCDF 51207-31-9 DIOX 1/2 50 5.88 5.88 PG/G_DRY 5.88E-06 No Bmark YES
OCDD 3268-87-9 DIOX 2/2 100 138 441 PG/G_DRY 0.000441 No Bmark YES
1,2,3,7,8-PeCDD 40321-76-4 DIOX 1/2 50 2 2 PG/G_DRY 0.000002 No Bmark YES
1,2,3,4,7,8-HxCDD 39227-28-6 DIOX 1/2 50 0.375 0.375 PG/G_DRY 3.75E-07 No Bmark YES
OCDF 39001-02-0 DIOX 2/2 100 14.6 38.5 PG/G_DRY 0.0000385 No Bmark YES
Total HpCDF 38998-75-3 DIOX 2/2 100 17.5 115 PG/G_DRY 0.000115 No Bmark YES
Total HpCDD 37871-00-4 DIOX 2/2 100 40.5 139 PG/G_DRY 0.000139 No Bmark YES
Total PeCDD 36088-22-9 DIOX 2/2 100 1.26 27.5 PG/G_DRY 0.0000275 No Bmark YES
1,2,3,4,6,7,8-HpCDD 35822-46-9 DIOX 2/2 100 19.6 66.7 PG/G_DRY 0.0000667 No Bmark YES
Total HxCDD 34465-46-8 DIOX 2/2 100 7.13 51.3 PG/G_DRY 0.0000513 No Bmark YES
Total HxCDF 55684-94-1 DIOX 2/2 100 11.3 163 PG/G_DRY 0.000163 No Bmark YES
TEQ mammal TEM DIOX 2/2 100 0.86 14.96 PG/G_DRY 1.496E-05 No Bmark YES
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Table B-2.4.  COPC Screening - Assapumpset Brook Flood Plain Soil Exposure Area (0-1' soil)


Parameter CASNO Class
Freq of


Det
Percent


Det
Min


Detected
Max 


Detected Units


Max
Detected
(mg/kg)


Soil Screening
Benchmark


(mg/kg)
Retain as a 
COPEC?


4,4'-DDD 72-54-8 PESTP 2/2 100 4.1 14 UG/KG_DRY 0.014 0.0025 YES
4,4'-DDT 50-29-3 PESTP 2/2 100 14 53 UG/KG_DRY 0.053 0.0025 YES
alpha-Chlordane 5103-71-9 PESTP 2/2 100 2.8 6.4 UG/KG_DRY 0.0064 0.1 No
gamma-Chlordane 5566-34-7 PESTP 2/2 100 4.5 13 UG/KG_DRY 0.013 0.1 No
Endosulfan Sulfate 1031-07-8 PESTP 1/2 50 2.3 2.3 UG/KG_DRY 0.0023 0.1 No
Chlordane 57-74-9 PESTP 2/2 100 42 64 UG/KG_DRY 0.064 0.1 No
Endrin 72-20-8 PESTP 1/2 50 0.8 0.8 UG/KG_DRY 0.0008 0.001 No
4,4'-DDE 72-55-9 PESTP 2/2 100 8.5 8.8 UG/KG_DRY 0.0088 0.0025 YES
Aroclor 1260 11096-82-5 PESTP 2/2 100 92 280 UG/KG_DRY 0.28 0.028 YES
Endrin Aldehyde 7421-93-4 PESTP 1/2 50 1.6 1.6 UG/KG_DRY 0.0016 0.054 No
Aroclor 1254 11097-69-1 PESTP 2/2 100 51 250 UG/KG_DRY 0.25 0.092 YES
Butyl Benzyl Phthalate 85-68-7 OS 2/2 100 84 230 UG/KG_DRY 0.23 5.8 No
Dibenzofuran 132-64-9 OS 1/2 50 16 16 UG/KG_DRY 0.016 43 No
Carbazole 86-74-8 OS 2/2 100 28 53 UG/KG_DRY 0.053 61 No
Acenaphthene 83-32-9 OS 1/2 50 25 25 UG/KG_DRY 0.025 20 No
Benzo(g,h,i)perylene 191-24-2 OS 2/2 100 260 510 UG/KG_DRY 0.51 1.3 No
Phenanthrene 85-01-8 OS 2/2 100 170 570 UG/KG_DRY 0.57 0.1 YES
Dimethyl Phthalate 131-11-3 OS 2/2 100 48 70 UG/KG_DRY 0.07 5.8 No
Indeno(1,2,3-cd)pyrene 193-39-5 OS 2/2 100 240 530 UG/KG_DRY 0.53 0.0021 YES
Pyrene 129-00-0 OS 2/2 100 450 1200 UG/KG_DRY 1.2 0.1 YES
Benzo(a)pyrene 50-32-8 OS 2/2 100 290 670 UG/KG_DRY 0.67 0.021 YES
Fluorene 86-73-7 OS 1/2 50 45 45 UG/KG_DRY 0.045 30 No
Benzo(b)fluoranthene 205-99-2 OS 2/2 100 410 910 UG/KG_DRY 0.91 0.0015 YES
Fluoranthene 206-44-0 OS 2/2 100 470 1300 UG/KG_DRY 1.3 0.1 YES
Benzo(k)fluoranthene 207-08-9 OS 2/2 100 140 300 UG/KG_DRY 0.3 0.0015 YES
Acenaphthylene 208-96-8 OS 2/2 100 74 140 UG/KG_DRY 0.14 47 No
Chrysene 218-01-9 OS 2/2 100 320 740 UG/KG_DRY 0.74 0.0021 YES
Dibenz(a,h)anthracene 53-70-3 OS 2/2 100 54 120 UG/KG_DRY 0.12 0.0041 YES
Bis(2-ethylhexyl) Phthalate 117-81-7 OS 2/2 100 300 1200 UG/KG_DRY 1.2 6.8 No
Benz(a)anthracene 56-55-3 OS 2/2 100 220 590 UG/KG_DRY 0.59 0.0082 YES
Anthracene 120-12-7 OS 2/2 100 68 170 UG/KG_DRY 0.17 0.1 YES
Lead 7439-92-1 M 2/2 100 93 213 MG/KG_DRY 213 20 YES
Beryllium 7440-41-7 M 2/2 100 0.6 0.89 MG/KG_DRY 0.89 0.77 YES
Barium 7440-39-3 M 2/2 100 78.2 83 MG/KG_DRY 83 130 No
Arsenic 7440-38-2 M 2/2 100 5.3 13.7 MG/KG_DRY 13.7 0.22 YES
Antimony 7440-36-0 M 2/2 100 0.249 1.38 MG/KG_DRY 1.38 0.045 YES
Thallium 7440-28-0 M 1/2 50 0.8 0.8 MG/KG_DRY 0.8 0.24 YES
Silver 7440-22-4 M 1/2 50 2.2 2.2 MG/KG_DRY 2.2 38 No
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Table B-2.4.  COPC Screening - Assapumpset Brook Flood Plain Soil Exposure Area (0-1' soil)


Parameter CASNO Class
Freq of


Det
Percent


Det
Min


Detected
Max 


Detected Units


Max
Detected
(mg/kg)


Soil Screening
Benchmark


(mg/kg)
Retain as a 
COPEC?


Nickel 7440-02-0 M 2/2 100 20.7 28.3 MG/KG_DRY 28.3 53 No
Selenium 7782-49-2 M 2/2 100 0.6 4.5 MG/KG_DRY 4.5 0.34 YES
Manganese 7439-96-5 M 2/2 100 516 882 MG/KG_DRY 882 100 YES
Chromium 7440-47-3 M 2/2 100 17.3 18.2 MG/KG_DRY 18.2 0.4 YES
Cobalt 7440-48-4 M 2/2 100 3.64 9.11 MG/KG_DRY 9.11 0.13 YES
Copper 7440-50-8 M 2/2 100 35.3 119 MG/KG_DRY 119 0.71 YES
Vanadium 7440-62-2 M 2/2 100 12.9 22.8 MG/KG_DRY 22.8 0.72 YES
Cadmium 7440-43-9 M 2/2 100 0.44 0.83 MG/KG_DRY 0.83 1.7 No
Zinc 7440-66-6 M 2/2 100 127 190 MG/KG_DRY 190 76 YES
Molybdenum 7439-98-7 M 2/2 100 1.12 1.73 MG/KG_DRY 1.73 0.32 YES
1,2,3,7,8,9-HxCDD 19408-74-3 DIOX 2/2 100 5.78 17.2 PG/G_DRY 0.0000172 No Bmark YES
2,3,7,8-TCDD 1746-01-6 DIOX 2/2 100 2.44 132 PG/G_DRY 0.000132 0.00000089 YES
OCDD 3268-87-9 DIOX 2/2 100 1050 4230 PG/G_DRY 0.00423 No Bmark YES
Total PeCDF 30402-15-4 DIOX 2/2 100 96.1 443 PG/G_DRY 0.000443 No Bmark YES
2,3,7,8-TCDF 51207-31-9 DIOX 2/2 100 3.51 12.7 PG/G_DRY 0.0000127 No Bmark YES
1,2,3,7,8,9-HxCDF 72918-21-9 DIOX 1/2 50 8.6 8.6 PG/G_DRY 0.0000086 No Bmark YES
1,2,3,4,7,8-HxCDF 70648-26-9 DIOX 1/2 50 41.3 41.3 PG/G_DRY 0.0000413 No Bmark YES
1,2,3,4,6,7,8-HpCDF 67562-39-4 DIOX 2/2 100 60.1 241 PG/G_DRY 0.000241 No Bmark YES
2,3,4,6,7,8-HxCDF 60851-34-5 DIOX 2/2 100 8.84 31.4 PG/G_DRY 0.0000314 No Bmark YES
1,2,3,6,7,8-HxCDD 57653-85-7 DIOX 2/2 100 7.5 28.7 PG/G_DRY 0.0000287 No Bmark YES
1,2,3,6,7,8-HxCDF 57117-44-9 DIOX 2/2 100 7.44 30.4 PG/G_DRY 0.0000304 No Bmark YES
1,2,3,7,8-PeCDF 57117-41-6 DIOX 2/2 100 3.74 17.3 PG/G_DRY 0.0000173 No Bmark YES
2,3,4,7,8-PeCDF 57117-31-4 DIOX 2/2 100 4.72 38.6 PG/G_DRY 0.0000386 No Bmark YES
Total HxCDF 55684-94-1 DIOX 2/2 100 107 436 PG/G_DRY 0.000436 No Bmark YES
1,2,3,4,7,8,9-HpCDF 55673-89-7 DIOX 2/2 100 4.32 17.3 PG/G_DRY 0.0000173 No Bmark YES
Total HxCDD 34465-46-8 DIOX 2/2 100 59.9 282 PG/G_DRY 0.000282 No Bmark YES
Total TCDD 41903-57-5 DIOX 2/2 100 76.9 145 PG/G_DRY 0.000145 No Bmark YES
1,2,3,7,8-PeCDD 40321-76-4 DIOX 1/2 50 6.3 6.3 PG/G_DRY 0.0000063 No Bmark YES
1,2,3,4,7,8-HxCDD 39227-28-6 DIOX 1/2 50 8.83 8.83 PG/G_DRY 0.00000883 No Bmark YES
OCDF 39001-02-0 DIOX 2/2 100 98.3 576 PG/G_DRY 0.000576 No Bmark YES
Total HpCDF 38998-75-3 DIOX 2/2 100 121 614 PG/G_DRY 0.000614 No Bmark YES
Total HpCDD 37871-00-4 DIOX 2/2 100 272 1070 PG/G_DRY 0.00107 No Bmark YES
Total PeCDD 36088-22-9 DIOX 2/2 100 21.6 139 PG/G_DRY 0.000139 No Bmark YES
1,2,3,4,6,7,8-HpCDD 35822-46-9 DIOX 2/2 100 142 592 PG/G_DRY 0.000592 No Bmark YES
Total TCDF 55722-27-5 DIOX 2/2 100 60.9 262 PG/G_DRY 0.000262 No Bmark YES
TEQ mammal TEM Diox 2/2 100 48.6 139.2 PG/G_DRY 0.0001392 No Bmark YES
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Table B-2.5. Ecological Exposure Point Concentrations for the Oxbow , Northeast Lyman Mill Pond, Southeast Lyman Mill Pond, and Assapumpset Brook Floodplain Soils


Freq of
Det


Arithmetic
Mean


(mg/kg)
Freq of


Det


Arithmetic
Mean


(mg/kg)
Freq of


Det
Max Detected


(mg/kg)
Max Detected


(mg/kg)


4,4'-DDD 72-54-8 PESTP 7/34 0.0004 4/6 0.00241 2/2 0.014 2/2 0.0038
4,4'-DDE 72-55-9 PESTP 28/34 0.0029 6/6 0.00446 2/2 0.0088 2/2 0.036
4,4'-DDT 50-29-3 PESTP 29/34 0.0103 4/6 0.01792 2/2 0.053 2/2 0.052
Aroclor 1254 11097-69-1 PESTP 13/34 0.0660 5/6 0.14356 2/2 0.25
Aroclor 1260 11096-82-5 PESTP 5/34 0.0174 2/2 0.28 1/2 0.029
Aroclor 1268 11100-14-4 PESTP 3/34 0.0041 1/6 0.01067
beta-BHC 319-85-7 PESTP 2/34 0.0004
Chlordane 57-74-9 PESTP 11/34 0.0313 6/6 0.14623
Dieldrin 60-57-1 PESTP 11/34 0.0017
Endrin 72-20-8 PESTP 5/34 0.0006 3/6 0.00057
gamma-BHC (Lindane) 58-89-9 PESTP 5/34 0.0017
Anthracene 120-12-7 OS 30/34 0.79 6/6 0.40 2/2 0.17 2/2 0.15
Benz(a)anthracene 56-55-3 OS 34/34 2.26 6/6 1.49 2/2 0.59 2/2 0.3
Benzo(a)pyrene 50-32-8 OS 28/34 2.33 6/6 1.84 2/2 0.67 2/2 0.41
Benzo(b)fluoranthene 205-99-2 OS 34/34 2.41 6/6 2.40 2/2 0.91 2/2 0.58
Benzo(g,h,i)perylene 191-24-2 OS 34/34 1.17 6/6 1.26
Benzo(k)fluoranthene 207-08-9 OS 34/34 0.88 6/6 0.76 2/2 0.3 2/2 0.17
Chrysene 218-01-9 OS 34/34 2.32 6/6 1.90 2/2 0.74 2/2 0.45
Dibenz(a,h)anthracene 53-70-3 OS 28/34 0.33 6/6 0.32 2/2 0.12 2/2 0.079
Fluoranthene 206-44-0 OS 34/34 4.34 6/6 3.05 2/2 1.3 2/2 0.64
Indeno(1,2,3-cd)pyrene 193-39-5 OS 34/34 1.37 6/6 1.33 2/2 0.53 2/2 0.37
Naphthalene 91-20-3 OS 16/34 0.13 2/6 0.03 1/2 0.025
Phenanthrene 85-01-8 OS 34/34 2.74 6/6 1.62 2/2 0.57 2/2 0.37
Pyrene 129-00-0 OS 34/34 3.99 6/6 3.00 2/2 1.2 2/2 0.65
Antimony 7440-36-0 M 25/34 0.33 4/6 0.49 2/2 1.38 2/2 3.18
Arsenic 7440-38-2 M 34/34 5.04 5/6 5.17 2/2 13.7 2/2 6.3
Barium 7440-39-3 M 34/34 40.2
Beryllium 7440-41-7 M 34/34 0.64 6/6 0.79 2/2 0.89
Cadmium 7440-43-9 M 28/34 0.29 6/6 0.58 2/2 2.43
Chromium 7440-47-3 M 34/34 17.8 6/6 35.7 2/2 18.2 2/2 12.8
Cobalt 7440-48-4 M 34/34 3.67 6/6 3.75 2/2 9.11 2/2 3.25
Copper 7440-50-8 M 34/34 27.4 6/6 33.3 2/2 119 2/2 91.9
Lead 7439-92-1 M 34/34 120 6/6 116 2/2 213 2/2 337
Manganese 7439-96-5 M 34/34 544 6/6 364 2/2 882 2/2 150
Molybdenum 7439-98-7 M 27/34 3.03 6/6 4.07 2/2 1.73 2/2 1.06
Nickel 7440-02-0 M 34/34 11.0
Selenium 7782-49-2 M 33/34 0.69 4/6 0.45 2/2 4.5 1/2 0.4
Thallium 7440-28-0 M 2/34 0.25 1/2 0.8
Vanadium 7440-62-2 M 34/34 23.9 6/6 22.0 2/2 22.8 2/2 13.5
Zinc 7440-66-6 M 34/34 67.3 6/6 88.5 2/2 190 2/2 188
TEQ mammal TEM Diox 34/34 0.0011 6/6 0.00337 2/2 0.0001392 2/2 0.00001469


Assapumpsett Brook SE Lyman Mill Pond


Parameter CASNO Class


Oxbow Area NE Lyman Mill Pond
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Table B-2.6. Chemical-Specific Toxicological and Bioaccumulation Values for COPECs


NOAEL LOAEL
Terrestrial


Plants
Terrestrial


 Inverts 
2,4-Dinitrophenol 51-28-5 20 30 #N/A
4,4'-DDD 72-54-8 0.8 4 0.0024 1.1 0.466
4,4'-DDE 72-55-9 0.8 4 0.00096 1.1 0.545
4,4'-DDT 50-29-3 0.8 4 0.0014 1.1 0.21
Anthracene 120-12-7 200 2000 0.021 1 #N/A
Antimony 7440-36-0 0.026 0.26 0.002 0.699
Aroclor 1254 11097-69-1 0.068 0.68 0.0014 1.1 0.354
Aroclor 1260 11096-82-5 0.068 0.68 0.00034 1.1 #N/A
Aroclor 1268 11100-14-4 0.068 0.68 0.00034 1.1 0.428
Arsenic 7440-38-2 0.13 1.3 0.01 0.025 0.112
Barium 7440-39-3 75 160 0.031 0.018 0.236
Benz(a)anthracene 56-55-3 1 10 0.0036 1.1 #N/A
Benzo(a)pyrene 50-32-8 1 10 0.0022 1.1 #N/A
Benzo(b)fluoranthene 205-99-2 1 10 0.0035 1.1 #N/A
Benzo(g,h,i)perylene 191-24-2 1 10 0.0011 1.1 #N/A
Benzo(k)fluoranthene 207-08-9 1 10 0.0023 1.1 #N/A
Beryllium 7440-41-7 0.66 6.6 0.002 0.009 0.144
beta-BHC 319-85-7 1.6 3.2 0.051 1 #N/A
Cadmium 7440-43-9 1 10 0.044 1 4.016
Chlordane 57-74-9 4.58 9.16 0.0026 1.1 0.39
Chromium 7440-47-3 1500 15000 0.0082 0.061 0.083
Chrysene 218-01-9 1 10 0.0034 1.1 #N/A
Cobalt 7440-48-4 0.076 0.76 0.0015 0.024 0.12
Copper 7440-50-8 0.42 4.2 0.097 0.2 0.098
Dibenz(a,h)anthracene 53-70-3 1 10 0.00097 1.1 #N/A
Dieldrin 60-57-1 0.028 0.28 0.0067 1.1 0.583
Endrin 72-20-8 0.65 0.065 0.0076 1.1 #N/A
Fluoranthene 206-44-0 130 250 0.0081 1.1 #N/A
gamma-BHC (Lindane) 58-89-9 1.6 3.2 0.059 1 1.331
Indeno(1,2,3-cd)pyrene 193-39-5 1 10 0.001 1.1 #N/A
Lead 7439-92-1 130 380 0.019 0.1 0.145
Manganese 7439-96-5 88 280 0.016 0.043 0.201
Molybdenum 7439-98-7 0.19 1.9 0.05 0.19 0.082
Naphthalene 91-20-3 30 300 0.096 1 #N/A
Nickel 7440-02-0 31 52 0.012 0.21 0.099
Phenanthrene 85-01-8 15 150 0.02 1 #N/A
Pyrene 129-00-0 75 130 0.012 1 #N/A
Selenium 7782-49-2 0.2 0.33 0.13 0.1 1.73
Thallium 7440-28-0 0.14 1.4 0.0008 0.176
Vanadium 7440-62-2 0.42 2.1 0.00097 0.0084 0.08
Zinc 7440-66-6 160 320 0.35 3.6 0.618
TEQ mammal TEM 1.0E-06 1.0E-05 0.353
a.  Toxicity values (NOAELs and LOAELs) are taken from Appendix D Tables in 2006 BERA
 and/or Table D-4 in the 2004 iBERA.
b. Literature-derived BAFs are summarized in Table J-1 in the BERA (MACTEC, 2004). 


#N/A - not available


c.  Site-Specific Mean Biota Soil Accumulation Factors (BSAFs) presented in Table J-8 of the BERA (MACTEC, 2004). Units are 
goc(drywt/glipid(wetwt).


Earthworm
BSAFsc


Chemicals of Potential 
Concern


CAS
Numbers


Mammal Toxicity Reference Dosea


(mg/kg-d) Literature-based BAFsb 
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Table B-3.1  Exposure Parameters for the Estimation of Soil Ingestion Exposures
Parameter


Symbol  Parameter Definition Units Value Rationale/Reference
EDIsoil Estimated Daily Intake Via Soil Ingestion mg/kg-d calculated 
Csoil Chemical Concentration in Soil mg/kg chemical-specific 
IRsoil Ingestion Rate of Soil kg/day 0.00064 assumption 
SFF Site Foraging Frequency unitless 100% Buckner, 1966 
EF Exposure Frequency unitless 100% USEPA, 1993 
BW Body Weight kg 0.017 Guilday, 1957 
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Table B-3.2  Exposure Parameters for the Estimation of Plant Ingestion Exposures
Parameter


Symbol  Parameter Definition Units RME Value RMA Rationale/Reference
EDIplant Estimated Daily Intake Via Plant Ingestion mg/kg-d calculated 
BAF Bioaccumulation Factor unitless chemical-specific 
Cplant Chemical Concentration in Plants mg/kg chemical-specific 
IRfood Ingestion Rate of Food kg/day 0.013 USEPA, 1993 
Pplant Percent Plants in Diet unitless 14% Whitaker and Feraro, 1963
SFF Site Foraging Frequency unitless 100% Buckner, 1966 
EF Exposure Frequency unitless 100% USEPA, 1993 
BW Body Weight kg 0.017 Guilday, 1957 
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Table B-3.3  Exposure Parameters for the Estimation of Earthworm Ingestion Exposures
Parameter


Symbol  Parameter Definition Units Value Rationale/Reference
EDIinvert Estimated Daily Intake Via Invertebrate Ingestion mg/kg-d calculated 


Csoil Chemical Concentration in Soil mg/kg chemical-specific 
Cinvert Chemical Concentration in Invertebrates mg/kg chemical-specific 
BSAF Biota Soil Accumulation Factor unitless chemical-specific USEPA, 2004


L Average lipid content of Lyman Mill earthworm samples percent 2.66% (Table 20; MACTEC, 2004)
TOC Estimated Soil TOC percent 8.88% (Table J-8, MACTEC, 2004)
BAF Bioaccumulation Factor unitless chemical-specific USEPA, 2004


IRfood Ingestion Rate of Food kg/day 0.013 USEPA, 1993; 
Pinvert Percent Invertebrates in Diet unitless 85% USEPA, 1993; Whitaker and Feraro, 1963  
SFF Site Foraging Frequency unitless 100% Buckner, 1966 
EF Exposure Frequency unitless 100% USEPA, 1993; 
BW Body Weight kg 0.017 Guilday, 1957 
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Table B-3.4. Calculation of Hazard Quotients: Short-tailed Shrew, Soil Ingestion, General and Human Use Areas of the Oxbow


Scenario Timeframe:  
Exposure Medium: Surface Soil (0-2 feet) INTAKE EQUATION - Soil Ingestion


Exposure Point: Oxbow Area EDIsoil = Csoil * IRsoil * SFF * EF * 1/BW 


Receptor:  Short-tailed Shrew


Parameter
Symbol  Parameter Definition Units  RME Vvalue


RME Rationale/
Reference


EDIsoil Estimated Daily Intake Via Soil Ingestion mg/kg-d calculated 


Csoil Chemical Concentration in Soil mg/kg chemical-specific 
IRsoil Ingestion Rate of Soil kg/day 0.00064 assumption 
SFF Site Foraging Frequency unitless 100% Buckner, 1966 
EF Exposure Frequency unitless 100% USEPA, 1993 


BW Body Weight kg 0.017 Guilday, 1957 


NOAEL LOAEL NOAEL LOAEL
Antimony 0.33 1.25E-02 0.026 0.26 4.8E-01 4.8E-02
Arsenic 5.04 1.90E-01 0.13 1.3 1.5E+00 1.5E-01
Barium 40.15 1.51E+00 75 160 2.0E-02 9.4E-03
Beryllium 0.64 2.41E-02 0.66 6.6 3.7E-02 3.7E-03
Cadmium 0.29 1.10E-02 1 10 1.1E-02 1.1E-03
Chromium 17.84 6.72E-01 1500 15000 4.5E-04 4.5E-05
Cobalt 3.67 1.38E-01 0.076 0.76 1.8E+00 1.8E-01
Copper 27.36 1.03E+00 0.42 4.2 2.5E+00 2.5E-01
Lead 120.41 4.53E+00 130 380 3.5E-02 1.2E-02
Manganese 544.47 2.05E+01 88 280 2.3E-01 7.3E-02
Molybdenum 3.03 1.14E-01 0.19 1.9 6.0E-01 6.0E-02
Nickel 11.01 4.14E-01 31 52 1.3E-02 8.0E-03
Selenium 0.69 2.59E-02 0.2 0.33 1.3E-01 7.8E-02
Thallium 0.25 9.25E-03 0.14 1.4 6.6E-02 6.6E-03
Vanadium 23.85 8.98E-01 0.42 2.1 2.1E+00 4.3E-01
Zinc 67.26 2.53E+00 160 320 1.6E-02 7.9E-03
Anthracene 0.79 2.99E-02 200 2000 1.5E-04 1.5E-05
Benz(a)anthracene 2.26 8.52E-02 1 10 8.5E-02 8.5E-03
Benzo(a)pyrene 2.33 8.79E-02 1 10 8.8E-02 8.8E-03
Benzo(b)fluoranthene 2.41 9.06E-02 1 10 9.1E-02 9.1E-03
Benzo(g,h,i)perylene 1.17 4.39E-02 1 10 4.4E-02 4.4E-03
Benzo(k)fluoranthene 0.88 3.32E-02 1 10 3.3E-02 3.3E-03
Chrysene 2.32 8.74E-02 1 10 8.7E-02 8.7E-03
Dibenz(a,h)anthracene 0.33 1.25E-02 1 10 1.3E-02 1.3E-03
Fluoranthene 4.34 1.63E-01 130 250 1.3E-03 6.5E-04
Indeno(1,2,3-cd)pyrene 1.37 5.16E-02 1 10 5.2E-02 5.2E-03
Naphthalene 0.13 5.04E-03 30 300 1.7E-04 1.7E-05
Phenanthrene 2.74 1.03E-01 15 150 6.9E-03 6.9E-04
Pyrene 3.99 1.50E-01 75 130 2.0E-03 1.2E-03
4,4'-DDD 0.00039 1.47E-05 0.8 4 1.8E-05 3.7E-06
4,4'-DDE 0.0028954 1.09E-04 0.8 4 1.4E-04 2.7E-05
4,4'-DDT 0.01032 3.89E-04 0.8 4 4.9E-04 9.7E-05
Aroclor 1254 0.06601 2.49E-03 0.068 0.68 3.7E-02 3.7E-03
Aroclor 1260 0.017356 6.53E-04 0.068 0.68 9.6E-03 9.6E-04
Aroclor 1268 0.00407 1.53E-04 0.068 0.68 2.3E-03 2.3E-04
beta-BHC 0.00042 1.58E-05 1.6 3.2 9.9E-06 4.9E-06
Chlordane 0.03133 1.18E-03 4.58 9.16 2.6E-04 1.3E-04
Dieldrin 0.00165 6.21E-05 0.028 0.28 2.2E-03 2.2E-04
Endrin 0.00059 2.22E-05 0.65 0.065 3.4E-05 3.4E-04
gamma-BHC (Lindane) 0.00171 6.44E-05 1.6 3.2 4.0E-05 2.0E-05
TEQ mammal 0.001104562 4.16E-05 0.000001 0.00001 4.2E+01 4.2E+00


 HAZARD INDICES: 5.2E+01 5.5E+00
Notes: 
a. Estimated Daily Intake (EDI) calculated using parameters presented in Table D.2-2. 
b. Reference Dose Values presented in Table D-4 in the BERA (MACTEC, 2004). 
c. Hazard Quotients (HQs) calculated by dividing the Estimated Daily Intake dose by either the NOAEL- or LOAEL-based Reference Dose. 


Analyte Csoil
(mg/kg)


Estimated
Daily Intakea


(mg/kg-d)


Reference Doseb


(mg/kg-day) Hazard QuotientC
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Table B-3.5 Calculation of Hazard Quotients: Short-tailed Shrew, Terrestrial Plants, General and Human Use Areas of the Oxbow


Scenario Timeframe:  Current/Future INTAKE EQUATION - Plant Ingestion
Exposure Medium:  Terrestrial Plants EDIplant = Cplant * IRfood * Pplant * SFF * EF * 1/BW
Exposure Point: Oxbow Area Where Cplant is calculated using the following equation: 
Receptor:  Short-tailed Shrew Cplant = Csoil * BAFplant


Parameter
Symbol  Parameter Definition Units  RME Vvalue


RME Rationale/
Reference


EDIplant Estimated Daily Intake Via Plant Ingestion mg/kg-d calculated 
BAF Bioaccumulation Factor unitless chemical-specific Table  __
Cplant Chemical Concentration in Plants mg/kg chemical-specific 
IRfood Ingestion Rate of Food kg/day 0.013 USEPA, 1993 
Pplant Percent Plants in Diet unitless 14% Whitaker and Feraro, 1963
SFF Site Foraging Frequency unitless 100% Buckner, 1966 
EF Exposure Frequency unitless 100% USEPA, 1993 
BW Body Weight kg 0.017 Guilday, 1957 


NOAEL LOAEL NOAEL LOAEL


Antimony 0.333279412 6.7E-04 7.14E-05 0.026 0.26 2.7E-03 2.7E-04
Arsenic 5.035294118 5.0E-02 5.39E-03 0.13 1.3 4.1E-02 4.1E-03
Barium 40.15294118 1.2E+00 1.33E-01 75 160 1.8E-03 8.3E-04
Beryllium 0.64 1.3E-03 1.37E-04 0.66 6.6 2.1E-04 2.1E-05
Cadmium 0.292352941 1.3E-02 1.38E-03 1 10 1.4E-03 1.4E-04
Chromium 17.84294118 1.5E-01 1.57E-02 1500 15000 1.0E-05 1.0E-06
Cobalt 3.667647059 5.5E-03 5.89E-04 0.076 0.76 7.7E-03 7.7E-04
Copper 27.36470588 2.7E+00 2.84E-01 0.42 4.2 6.8E-01 6.8E-02
Lead 120.4058824 2.3E+00 2.45E-01 130 380 1.9E-03 6.4E-04
Manganese 544.4735294 8.7E+00 9.33E-01 88 280 1.1E-02 3.3E-03
Molybdenum 3.033235294 1.5E-01 1.62E-02 0.19 1.9 8.5E-02 8.5E-03
Nickel 11.00676471 1.3E-01 1.41E-02 31 52 4.6E-04 2.7E-04
Selenium 0.686764706 8.9E-02 9.56E-03 0.2 0.33 4.8E-02 2.9E-02
Thallium 0.245588235 2.0E-04 2.10E-05 0.14 1.4 1.5E-04 1.5E-05
Vanadium 23.85 2.3E-02 2.48E-03 0.42 2.1 5.9E-03 1.2E-03
Zinc 67.25588235 2.4E+01 2.52E+00 160 320 1.6E-02 7.9E-03
Anthracene 0.79309 1.7E-02 1.78E-03 200 2000 8.9E-06 8.9E-07
Benz(a)anthracene 2.2629 8.1E-03 8.72E-04 1 10 8.7E-04 8.7E-05
Benzo(a)pyrene 2.33432 5.1E-03 5.50E-04 1 10 5.5E-04 5.5E-05
Benzo(b)fluoranthene 2.407229412 8.4E-03 9.02E-04 1 10 9.0E-04 9.0E-05
Benzo(g,h,i)perylene 1.165002941 1.3E-03 1.37E-04 1 10 1.4E-04 1.4E-05
Benzo(k)fluoranthene 0.882073529 2.0E-03 2.17E-04 1 10 2.2E-04 2.2E-05
Chrysene 2.322688235 7.9E-03 8.45E-04 1 10 8.5E-04 8.5E-05
Dibenz(a,h)anthracene 0.332127941 3.2E-04 3.45E-05 1 10 3.4E-05 3.4E-06
Fluoranthene 4.336764706 3.5E-02 3.76E-03 130 250 2.9E-05 1.5E-05
Indeno(1,2,3-cd)pyrene 1.37105 1.4E-03 1.47E-04 1 10 1.5E-04 1.5E-05
Naphthalene 0.133836765 1.3E-02 1.38E-03 30 300 4.6E-05 4.6E-06
Phenanthrene 2.741755882 5.5E-02 5.87E-03 15 150 3.9E-04 3.9E-05
Pyrene 3.985264706 4.8E-02 5.12E-03 75 130 6.8E-05 3.9E-05
4,4'-DDD 0.00039 9.4E-07 1.00E-07 0.8 4 1.3E-07 2.5E-08
4,4'-DDE 0.0028954 2.8E-06 2.98E-07 0.8 4 3.7E-07 7.4E-08
4,4'-DDT 0.01032 1.4E-05 1.55E-06 0.8 4 1.9E-06 3.9E-07
Aroclor 1254 0.06601 9.2E-05 9.89E-06 0.068 0.68 1.5E-04 1.5E-05
Aroclor 1260 0.017356 5.9E-06 6.32E-07 0.068 0.68 9.3E-06 9.3E-07
Aroclor 1268 0.00407 1.4E-06 1.48E-07 0.068 0.68 2.2E-06 2.2E-07
beta-BHC 0.00042 2.1E-05 2.29E-06 1.6 3.2 1.4E-06 7.2E-07
Chlordane 0.03133 8.1E-05 8.72E-06 4.58 9.16 1.9E-06 9.5E-07
Dieldrin 0.00165 1.1E-05 1.18E-06 0.028 0.28 4.2E-05 4.2E-06
Endrin 0.00059 4.5E-06 4.80E-07 0.65 0.065 7.4E-07 7.4E-06
gamma-BHC (Lindane) 0.00171 1.0E-04 1.08E-05 1.6 3.2 6.8E-06 3.4E-06
TEQ mammal 0.001104562 0 0.00E+00 0.000001 0.00001 0.0E+00 0.0E+00


 HAZARD INDICES: 9.0E-01 1.3E-01
Notes: 
a. Estimated Daily Intake (EDI) calculated using parameters presented in Table D.2-4. 
b. Reference Dose Values presented in Table D-4 in the BERA (MACTEC, 2004). 
c. Hazard Quotients (HQs) calculated by dividing the Estimated Daily Intake dose by either the NOAEL- or LOAEL-based Reference Dose. 


Analyte Cplant
(mg/kg)


Estimated
Daily Intakea


(mg/kg-d)


Reference Doseb Hazard QuotientCCsoil
(mg/kg)
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Table B-3.6. Calculation of Hazard Quotients: Short-tailed Shrew, Terrestrial Invertebrates , General and Human Use Areas of the Oxbow


Scenario Timeframe:  Current/Future INTAKE EQUATION - Invertebrate Ingestion 
Exposure Medium: Soil Invertebrates  EDIinvert = Cinvert  * Irfood  * Pinvert *  SFF * EF * 1/BW


Exposure Point: Oxbow Area Where Cinvert is estimated using site-specific BSAFs:


Receptor:  Short-tailed Shrew  Cinvert = BSAF * Csoil * L * 1/TOC, 
or, if a BSAF is not available:


Cinvert = Csoil * BAF 


Parameter
Symbol  Parameter Definition Units  RME Vvalue


EDIinvert Estimated Daily Intake Via Invertebrate Ingestion mg/kg-d calculated 
Csoil Chemical Concentration in Soil mg/kg chemical-specific 
Cinvert Chemical Concentration in Invertebrates mg/kg chemical-specific 


BSAF Biota Soil Accumulation Factor unitless chemical-specific 
L Average lipid content of Lyman Mill earthworm samples percent 2.66%


TOC Estimated Soil TOC percent 8.88%
BAF Bioaccumulation Factor unitless chemical-specific 


IRfood Ingestion Rate of Food kg/day 0.013
Pinvert Percent Invertebrates in Diet unitless 85%
SFF Site Foraging Frequency unitless 100%
EF Exposure Frequency unitless 100%


BW Body Weight kg 0.017


Site-Specific Earthworm 
Tissue Concentrationc


(mg/kg) NOAEL LOAEL NOAEL LOAEL
Antimony 0.333279412 0.07 0.070 4.54E-02 0.026 0.26 1.7E+00 1.7E-01
Arsenic 5.035294118 0.17 0.169 1.10E-01 0.13 1.3 8.4E-01 8.4E-02
Barium 40.15294118 2.84 2.839 1.85E+00 75 160 2.5E-02 1.2E-02
Beryllium 0.64 0.03 0.028 1.79E-02 0.66 6.6 2.7E-02 2.7E-03
Cadmium 0.292352941 0.35 0.352 2.29E-01 1 10 2.3E-01 2.3E-02
Chromium 17.84294118 0.44 0.444 2.88E-01 1500 15000 1.9E-04 1.9E-05
Cobalt 3.667647059 0.13 0.132 8.57E-02 0.076 0.76 1.1E+00 1.1E-01
Copper 27.36470588 0.80 0.803 5.22E-01 0.42 4.2 1.2E+00 1.2E-01
Lead 120.4058824 5.23 5.230 3.40E+00 130 380 2.6E-02 8.9E-03
Manganese 544.4735294 32.78 32.782 2.13E+01 88 280 2.4E-01 7.6E-02
Molybdenum 3.033235294 0.07 0.075 4.84E-02 0.19 1.9 2.5E-01 2.5E-02
Nickel 11.00676471 0.33 0.326 2.12E-01 31 52 6.8E-03 4.1E-03
Selenium 0.686764706 0.36 0.356 2.31E-01 0.2 0.33 1.2E+00 7.0E-01
Thallium 0.245588235 0.01 0.013 8.42E-03 0.14 1.4 6.0E-02 6.0E-03
Vanadium 23.85 0.57 0.572 3.72E-01 0.42 2.1 8.8E-01 1.8E-01
Zinc 67.25588235 12.45 12.451 8.09E+00 160 320 5.1E-02 2.5E-02
Anthracene 0.79309 #N/A 0.793 5.16E-01 200 2000 2.6E-03 2.6E-04
Benz(a)anthracene 2.2629 #N/A 2.489 1.62E+00 1 10 1.6E+00 1.6E-01
Benzo(a)pyrene 2.33432 #N/A 2.568 1.67E+00 1 10 1.7E+00 1.7E-01
Benzo(b)fluoranthene 2.407229412 #N/A 2.648 1.72E+00 1 10 1.7E+00 1.7E-01
Benzo(g,h,i)perylene 1.165002941 #N/A 1.282 8.33E-01 1 10 8.3E-01 8.3E-02
Benzo(k)fluoranthene 0.882073529 #N/A 0.970 6.31E-01 1 10 6.3E-01 6.3E-02
Chrysene 2.322688235 #N/A 2.555 1.66E+00 1 10 1.7E+00 1.7E-01
Dibenz(a,h)anthracene 0.332127941 #N/A 0.365 2.37E-01 1 10 2.4E-01 2.4E-02
Fluoranthene 4.336764706 #N/A 4.770 3.10E+00 130 250 2.4E-02 1.2E-02
Indeno(1,2,3-cd)pyrene 1.37105 #N/A 1.508 9.80E-01 1 10 9.8E-01 9.8E-02
Naphthalene 0.133836765 #N/A 0.134 8.70E-02 30 300 2.9E-03 2.9E-04
Phenanthrene 2.741755882 #N/A 2.742 1.78E+00 15 150 1.2E-01 1.2E-02
Pyrene 3.985264706 #N/A 3.985 2.59E+00 75 130 3.5E-02 2.0E-02
4,4'-DDD 0.00039 0.0001 0.0001 3.54E-05 0.8 4 4.4E-05 8.8E-06
4,4'-DDE 0.0028954 0.0005 0.0005 3.07E-04 0.8 4 3.8E-04 7.7E-05
4,4'-DDT 0.01032 0.0006 0.0006 4.22E-04 0.8 4 5.3E-04 1.1E-04
Aroclor 1254 0.06601 0.0070 0.0070 4.55E-03 0.068 0.68 6.7E-02 6.7E-03
Aroclor 1260 0.017356 #N/A 0.0191 1.24E-02 0.068 0.68 1.8E-01 1.8E-02
Aroclor 1268 0.00407 0.0005 0.0005 3.39E-04 0.068 0.68 5.0E-03 5.0E-04
beta-BHC 0.00042 #N/A 0.0004 2.73E-04 1.6 3.2 1.7E-04 8.5E-05
Chlordane 0.03133 0.0037 0.0037 2.38E-03 4.58 9.16 5.2E-04 2.6E-04
Dieldrin 0.00165 0.0003 0.0003 1.87E-04 0.028 0.28 6.7E-03 6.7E-04
Endrin 0.00059 #N/A 0.0006 4.22E-04 0.65 0.065 6.5E-04 6.5E-03
gamma-BHC (Lindane) 0.00171 0.0007 0.0007 4.43E-04 1.6 3.2 2.8E-04 1.4E-04
TEQ mammal 0.001104562 0.00012 0.0001 7.59E-05 0.000001 0.00001 7.6E+01 7.6E+00


 HAZARD INDICES: 9.4E+01 1.0E+01
Notes:  
a. Estimated Daily Intake (EDI) calculated using parameters presented in Table D.2-6. 
b. Reference Dose Values presented in Table D-4 in the BERA (MACTEC, 2004). 
c. Hazard Quotients (HQs) calculated by dividing the Estimated Daily Intake dose by either the NOAEL- or LOAEL-based Reference Dose. 


RME Rationale/
Reference


Table __
(Table 20; MACTEC, 2004)
(Table J-8, MACTEC, 2004)


Analyte Cinvert
(mg/kg)


Estimated
Daily Intakea


(mg/kg-d)


Reference Doseb


(mg/kg-day) Hazard QuotientCCsoil
(mg/kg)


Guilday, 1957 


Table __
USEPA, 1993; 


USEPA, 1993
Whitaker and Feraro, 1963  
Buckner, 1966 
USEPA, 1993; 
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Table B-3.7. Calculation of Hazard Quotients: Short-tailed Shrew, Soil Ingestion, Northeast Oxbow Area


Scenario Timeframe:  Current/Future
Exposure Medium: Surface Soil (0-2 feet) INTAKE EQUATION - Soil Ingestion


Exposure Point: NE Oxbow Area EDIsoil = Csoil * IRsoil * SFF * EF * 1/BW 


Receptor:  Short-tailed Shrew


Parameter
Symbol  Parameter Definition Units  RME Vvalue


RME Rationale/
Reference


EDIsoil Estimated Daily Intake Via Soil Ingestion mg/kg-d calculated 
Csoil Chemical Concentration in Soil mg/kg chemical-specific 
IRsoil Ingestion Rate of Soil kg/day 0.00064 assumption 
SFF Site Foraging Frequency unitless 100% Buckner, 1966 
EF Exposure Frequency unitless 100% USEPA, 1993 


BW Body Weight kg 0.017 Guilday, 1957 


NOAEL LOAEL NOAEL LOAEL
Antimony 0.49225 1.85E-02 0.026 0.26 7.1E-01 7.1E-02
Arsenic 5.166666667 1.95E-01 0.13 1.3 1.5E+00 1.5E-01
Beryllium 0.791666667 2.98E-02 0.66 6.6 4.5E-02 4.5E-03
Cadmium 0.576666667 2.17E-02 1 10 2.2E-02 2.2E-03
Chromium 35.71666667 1.34E+00 1500 15000 9.0E-04 9.0E-05
Cobalt 3.746666667 1.41E-01 0.076 0.76 1.9E+00 1.9E-01
Copper 33.28333333 1.25E+00 0.42 4.2 3.0E+00 3.0E-01
Lead 116.15 4.37E+00 130 380 3.4E-02 1.2E-02
Manganese 364 1.37E+01 88 280 1.6E-01 4.9E-02
Molybdenum 4.068333333 1.53E-01 0.19 1.9 8.1E-01 8.1E-02
Selenium 0.45 1.69E-02 0.2 0.33 8.5E-02 5.1E-02
Vanadium 21.98333333 8.28E-01 0.42 2.1 2.0E+00 3.9E-01
Zinc 88.53333333 3.33E+00 160 320 2.1E-02 1.0E-02
Anthracene 0.39545 1.49E-02 200 2000 7.4E-05 7.4E-06
Benz(a)anthracene 1.493333333 5.62E-02 1 10 5.6E-02 5.6E-03
Benzo(a)pyrene 1.840666667 6.93E-02 1 10 6.9E-02 6.9E-03
Benzo(b)fluoranthene 2.399833333 9.03E-02 1 10 9.0E-02 9.0E-03
Benzo(g,h,i)perylene 1.260166667 4.74E-02 1 10 4.7E-02 4.7E-03
Benzo(k)fluoranthene 0.764516667 2.88E-02 1 10 2.9E-02 2.9E-03
Chrysene 1.8975 7.14E-02 1 10 7.1E-02 7.1E-03
Dibenz(a,h)anthracene 0.321266667 1.21E-02 1 10 1.2E-02 1.2E-03
Fluoranthene 3.052 1.15E-01 130 250 8.8E-04 4.6E-04
Indeno(1,2,3-cd)pyrene 1.3285 5.00E-02 1 10 5.0E-02 5.0E-03
Naphthalene 0.033191667 1.25E-03 30 300 4.2E-05 4.2E-06
Phenanthrene 1.624816667 6.12E-02 15 150 4.1E-03 4.1E-04
Pyrene 2.995333333 1.13E-01 75 130 1.5E-03 8.7E-04
4,4'-DDD 0.002413333 9.09E-05 0.8 4 1.1E-04 2.3E-05
4,4'-DDE 0.00446 1.68E-04 0.8 4 2.1E-04 4.2E-05
4,4'-DDT 0.017916667 6.75E-04 0.8 4 8.4E-04 1.7E-04
Aroclor 1254 0.143558333 5.40E-03 0.068 0.68 7.9E-02 7.9E-03
Aroclor 1268 0.010666667 4.02E-04 0.068 0.68 5.9E-03 5.9E-04
Chlordane 0.146233333 5.51E-03 4.58 9.16 1.2E-03 6.0E-04
Endrin 0.000566167 2.13E-05 0.65 0.065 3.3E-05 3.3E-04
TEQ mammal 0.00336888 1.27E-04 0.000001 0.00001 1.3E+02 1.3E+01


 HAZARD INDICES: 137.5 14.0
Notes: 
a. Estimated Daily Intake (EDI) calculated using parameters presented in Table D.2-2. 
b. Reference Dose Values presented in Table D-4 in the BERA (MACTEC, 2004). 
c. Hazard Quotients (HQs) calculated by dividing the Estimated Daily Intake dose by either the NOAEL- or LOAEL-based Reference Dose. 


Analyte Csoil
(mg/kg)


Estimated
Daily Intakea


(mg/kg-d)


Reference Doseb


(mg/kg-day) Hazard QuotientC
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Table B-3.8.  Calculation of Hazard Quotients: Short-tailed Shrew, Terrestrial Plants, Northeast Oxbow Area


Scenario Timeframe:  Current/Future INTAKE EQUATION - Plant Ingestion
Exposure Medium:  Terrestrial Plants EDIplant = Cplant * IRfood * Pplant * SFF * EF * 1/BW
Exposure Point: NE Oxbow Area Where Cplant is calculated using the following equation: 
Receptor:  Short-tailed Shrew Cplant = Csoil * BAFplant


Parameter
Symbol  Parameter Definition Units  RME Vvalue


RME Rationale/
Reference


EDIplant Estimated Daily Intake Via Plant Ingestion mg/kg-d calculated 
BAF Bioaccumulation Factor unitless chemical-specific Table  __
Cplant Chemical Concentration in Plants mg/kg chemical-specific 
IRfood Ingestion Rate of Food kg/day 0.013 USEPA, 1993 
Pplant Percent Plants in Diet unitless 14% Whitaker and Feraro, 1963
SFF Site Foraging Frequency unitless 100% Buckner, 1966 
EF Exposure Frequency unitless 100% USEPA, 1993 


BW Body Weight kg 0.017 Guilday, 1957 


NOAEL LOAEL NOAEL LOAEL
Antimony 0.4922500 0.0009845 1.05E-04 0.026 0.26 4.1E-03 4.1E-04
Arsenic 5.1666667 0.0516667 5.53E-03 0.13 1.3 4.3E-02 4.3E-03
Beryllium 0.7916667 0.0015833 1.70E-04 0.66 6.6 2.6E-04 2.6E-05
Cadmium 0.5766667 0.0253733 2.72E-03 1 10 2.7E-03 2.7E-04
Chromium 35.7166667 0.2928767 3.14E-02 1500 15000 2.1E-05 2.1E-06
Cobalt 3.7466667 0.0056200 6.02E-04 0.076 0.76 7.9E-03 7.9E-04
Copper 33.2833333 3.2284833 3.46E-01 0.42 4.2 8.2E-01 8.2E-02
Lead 116.1500000 2.2068500 2.36E-01 130 380 1.8E-03 6.2E-04
Manganese 364.0000000 5.8240000 6.24E-01 88 280 7.1E-03 2.2E-03
Molybdenum 4.0683333 0.2034167 2.18E-02 0.19 1.9 1.1E-01 1.1E-02
Selenium 0.4500000 0.0585000 6.26E-03 0.2 0.33 3.1E-02 1.9E-02
Vanadium 21.9833333 0.0213238 2.28E-03 0.42 2.1 5.4E-03 1.1E-03
Zinc 88.5333333 30.9866667 3.32E+00 160 320 2.1E-02 1.0E-02
Anthracene 0.3954500 0.0083045 8.89E-04 200 2000 4.4E-06 4.4E-07
Benz(a)anthracene 1.4933333 0.0053760 5.76E-04 1 10 5.8E-04 5.8E-05
Benzo(a)pyrene 1.8406667 0.0040495 4.34E-04 1 10 4.3E-04 4.3E-05
Benzo(b)fluoranthene 2.3998333 0.0083994 8.99E-04 1 10 9.0E-04 9.0E-05
Benzo(g,h,i)perylene 1.2601667 0.0013862 1.48E-04 1 10 1.5E-04 1.5E-05
Benzo(k)fluoranthene 0.7645167 0.0017584 1.88E-04 1 10 1.9E-04 1.9E-05
Chrysene 1.8975000 0.0064515 6.91E-04 1 10 6.9E-04 6.9E-05
Dibenz(a,h)anthracene 0.3212667 0.0003116 3.34E-05 1 10 3.3E-05 3.3E-06
Fluoranthene 3.0520000 0.0247212 2.65E-03 130 250 2.0E-05 1.1E-05
Indeno(1,2,3-cd)pyrene 1.3285000 0.0013285 1.42E-04 1 10 1.4E-04 1.4E-05
Naphthalene 0.0331917 0.0031864 3.41E-04 30 300 1.1E-05 1.1E-06
Phenanthrene 1.6248167 0.0324963 3.48E-03 15 150 2.3E-04 2.3E-05
Pyrene 2.9953333 0.0359440 3.85E-03 75 130 5.1E-05 3.0E-05
4,4'-DDD 0.0024133 0.0000058 6.20E-07 0.8 4 7.8E-07 1.6E-07
4,4'-DDE 0.0044600 0.0000043 4.58E-07 0.8 4 5.7E-07 1.1E-07
4,4'-DDT 0.0179167 0.0000251 2.69E-06 0.8 4 3.4E-06 6.7E-07
Aroclor 1254 0.1435583 0.0002010 2.15E-05 0.068 0.68 3.2E-04 3.2E-05
Aroclor 1268 0.0106667 0.0000036 3.88E-07 0.068 0.68 5.7E-06 5.7E-07
Chlordane 0.1462333 0.0003802 4.07E-05 4.58 9.16 8.9E-06 4.4E-06
Endrin 0.0005662 0.0000043 4.61E-07 0.65 0.065 7.1E-07 7.1E-06
TEQ mammal 0.0033689 0.0000000 0.00E+00 0.000001 0.00001 0.0E+00 0.0E+00


 HAZARD INDICES: 1.1E+00 1.3E-01
Notes: 
a. Estimated Daily Intake (EDI) calculated using parameters presented in Table D.2-4. 
b. Reference Dose Values presented in Table D-4 in the BERA (MACTEC, 2004). 
c. Hazard Quotients (HQs) calculated by dividing the Estimated Daily Intake dose by either the NOAEL- or LOAEL-based Reference Dose. 


Analyte Cplant
(mg/kg)


Estimated
Daily Intakea


(mg/kg-d)


Reference Doseb


(mg/kg-day)
Hazard QuotientCCsoil


(mg/kg)
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Table B-3.9. Calculation of Hazard Quotients: Short-tailed Shrew, Invertebrate Ingestion, Northeast Oxbow Area


Scenario Timeframe:  Current/Future INTAKE EQUATION - Invertebrate Ingestion 
Exposure Medium: Soil Invertebrates  EDIinvert = Cinvert  * Irfood  * Pinvert *  SFF * EF * 1/BW


Exposure Point: Assapumpset Brook Where Cinvert is estimated using site-specific BSAFs:


Receptor:  Short-tailed Shrew  Cinvert = BSAF * Csoil * L * 1/TOC, 
or, if a BSAF is not available:


Cinvert = Csoil * BAF 


Parameter
Symbol  Parameter Definition Units  RME Vvalue


EDIinvert Estimated Daily Intake Via Invertebrate Ingestion mg/kg-d calculated 
Csoil Chemical Concentration in Soil mg/kg chemical-specific 


Cinvert Chemical Concentration in Invertebrates mg/kg chemical-specific 


BSAF Biota Soil Accumulation Factor unitless chemical-specific 
L Average lipid content of Lyman Mill earthworm samples percent 2.66%


TOC Estimated Soil TOC percent 8.88%
BAF Bioaccumulation Factor unitless chemical-specific 


IRfood Ingestion Rate of Food kg/day 0.013
Pinvert Percent Invertebrates in Diet unitless 85%
SFF Site Foraging Frequency unitless 100%
EF Exposure Frequency unitless 100%


BW Body Weight kg 0.017


Site-Specific Earthworm 
Tissue Concentrationc


(mg/kg) NOAEL LOAEL NOAEL LOAEL
Antimony 0.49225 0.10 0.103 6.70E-02 0.026 0.26 2.6E+00 2.6E-01
Arsenic 5.166666667 0.17 0.173 1.13E-01 0.13 1.3 8.7E-01 8.7E-02
Beryllium 0.791666667 0.03 0.034 2.22E-02 0.66 6.6 3.4E-02 3.4E-03
Cadmium 0.576666667 0.69 0.694 4.51E-01 1 10 4.5E-01 4.5E-02
Chromium 35.71666667 0.89 0.888 5.77E-01 1500 15000 3.8E-04 3.8E-05
Cobalt 3.746666667 0.13 0.135 8.75E-02 0.076 0.76 1.2E+00 1.2E-01
Copper 33.28333333 0.98 0.977 6.35E-01 0.42 4.2 1.5E+00 1.5E-01
Lead 116.15 5.04 5.045 3.28E+00 130 380 2.5E-02 8.6E-03
Manganese 364 21.92 21.916 1.42E+01 88 280 1.6E-01 5.1E-02
Molybdenum 4.068333333 0.10 0.100 6.50E-02 0.19 1.9 3.4E-01 3.4E-02
Selenium 0.45 0.23 0.233 1.52E-01 0.2 0.33 7.6E-01 4.6E-01
Vanadium 21.98333333 0.53 0.527 3.42E-01 0.42 2.1 8.2E-01 1.6E-01
Zinc 88.53333333 16.39 16.389 1.07E+01 160 320 6.7E-02 3.3E-02
Anthracene 0.39545 #N/A 0.395 2.57E-01 200 2000 1.3E-03 1.3E-04
Benz(a)anthracene 1.493333333 #N/A 1.643 1.07E+00 1 10 1.1E+00 1.1E-01
Benzo(a)pyrene 1.840666667 #N/A 2.025 1.32E+00 1 10 1.3E+00 1.3E-01
Benzo(b)fluoranthene 2.399833333 #N/A 2.640 1.72E+00 1 10 1.7E+00 1.7E-01
Benzo(g,h,i)perylene 1.260166667 #N/A 1.386 9.01E-01 1 10 9.0E-01 9.0E-02
Benzo(k)fluoranthene 0.764516667 #N/A 0.841 5.47E-01 1 10 5.5E-01 5.5E-02
Chrysene 1.8975 #N/A 2.087 1.36E+00 1 10 1.4E+00 1.4E-01
Dibenz(a,h)anthracene 0.321266667 #N/A 0.353 2.30E-01 1 10 2.3E-01 2.3E-02
Fluoranthene 3.052 #N/A 3.357 2.18E+00 130 250 1.7E-02 8.7E-03
Indeno(1,2,3-cd)pyrene 1.3285 #N/A 1.461 9.50E-01 1 10 9.5E-01 9.5E-02
Naphthalene 0.033191667 #N/A 0.033 2.16E-02 30 300 7.2E-04 7.2E-05
Phenanthrene 1.624816667 #N/A 1.625 1.06E+00 15 150 7.0E-02 7.0E-03
Pyrene 2.995333333 #N/A 2.995 1.95E+00 75 130 2.6E-02 1.5E-02
4,4'-DDD 0.002413333 0.00 0.000 2.19E-04 0.8 4 2.7E-04 5.5E-05
4,4'-DDE 0.00446 0.00 0.001 4.73E-04 0.8 4 5.9E-04 1.2E-04
4,4'-DDT 0.017916667 0.00 0.001 7.33E-04 0.8 4 9.2E-04 1.8E-04
Aroclor 1254 0.143558333 0.02 0.015 9.89E-03 0.068 0.68 1.5E-01 1.5E-02
Aroclor 1268 0.010666667 0.00 0.001 8.89E-04 0.068 0.68 1.3E-02 1.3E-03
Chlordane 0.146233333 0.02 0.017 1.11E-02 4.58 9.16 2.4E-03 1.2E-03
Endrin 0.000566167 #N/A 0.001 4.05E-04 0.65 0.065 6.2E-04 6.2E-03
TEQ mammal 0.00336888 0.00 0.000 2.32E-04 0.000001 0.00001 2.3E+02 2.3E+01


 HAZARD INDICES: 2.5E+02 2.5E+01
Notes: 
a. Estimated Daily Intake (EDI) calculated using parameters presented in Table D.2-6. 
b. Reference Dose Values presented in Table D-4 in the BERA (MACTEC, 2004). 
c. Hazard Quotients (HQs) calculated by dividing the Estimated Daily Intake dose by either the NOAEL- or LOAEL-based Reference Dose. 


RME Rationale/
Reference


Table __
(Table 20; MACTEC, 2004)
(Table J-8, MACTEC, 2004)


Table __
USEPA, 1993; 


Analyte Cinvert
(mg/kg)


Estimated
Daily Intakea


(mg/kg-d)


Reference Doseb


(mg/kg-day)
Hazard QuotientC


USEPA, 1993
Whitaker and Feraro, 1963  
Buckner, 1966 
USEPA, 1993; 
Guilday, 1957 


Csoil
(mg/kg)
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Table B-3.10. Calculation of Hazard Quotients: Short-tailed Shrew, Soil Ingestion, Southeast Lyman Mill Pond Area
Inc HI


Scenario Timeframe:  Current/Future
Exposure Medium: Surface Soil (0-2 feet) INTAKE EQUATION - Soil Ingestion
Exposure Point: SE Lyman Mill Pond Area EDIsoil = Csoil * IRsoil * SFF * EF * 1/BW 


Receptor:  Short-tailed Shrew


Parameter
Symbol  Parameter Definition Units  RME Vvalue


RME Rationale/
Reference


EDIsoil Estimated Daily Intake Via Soil Ingestion mg/kg-d calculated 


Csoil Chemical Concentration in Soil mg/kg chemical-specific 
IRsoil Ingestion Rate of Soil kg/day 0.00064 assumption 
SFF Site Foraging Frequency unitless 100% Buckner, 1966 
EF Exposure Frequency unitless 100% USEPA, 1993 


BW Body Weight kg 0.017 Guilday, 1957 


NOAEL LOAEL NOAEL LOAEL
Antimony 3.18 1.20E-01 0.026 0.26 4.6E+00 4.6E-01
Arsenic 6.3 2.37E-01 0.13 1.3 1.8E+00 1.8E-01
Cadmium 2.43 9.15E-02 1 10 9.1E-02 9.1E-03
Chromium 12.8 4.82E-01 1500 15000 3.2E-04 3.2E-05
Cobalt 3.25 1.22E-01 0.076 0.76 1.6E+00 1.6E-01
Copper 91.9 3.46E+00 0.42 4.2 8.2E+00 8.2E-01
Lead 337 1.27E+01 130 380 9.8E-02 3.3E-02
Manganese 150 5.65E+00 88 280 6.4E-02 2.0E-02
Molybdenum 1.06 3.99E-02 0.19 1.9 2.1E-01 2.1E-02
Selenium 0.4 1.51E-02 0.2 0.33 7.5E-02 4.6E-02
Vanadium 13.5 5.08E-01 0.42 2.1 1.2E+00 2.4E-01
Zinc 188 7.08E+00 160 320 4.4E-02 2.2E-02
Anthracene 0.15 5.65E-03 200 2000 2.8E-05 2.8E-06
Benz(a)anthracene 0.3 1.13E-02 1 10 1.1E-02 1.1E-03
Benzo(a)pyrene 0.41 1.54E-02 1 10 1.5E-02 1.5E-03
Benzo(b)fluoranthene 0.58 2.18E-02 1 10 2.2E-02 2.2E-03
Benzo(k)fluoranthene 0.17 6.40E-03 1 10 6.4E-03 6.4E-04
Chrysene 0.45 1.69E-02 1 10 1.7E-02 1.7E-03
Dibenz(a,h)anthracene 0.079 2.97E-03 1 10 3.0E-03 3.0E-04
Fluoranthene 0.64 2.41E-02 130 250 1.9E-04 9.6E-05
Indeno(1,2,3-cd)pyrene 0.37 1.39E-02 1 10 1.4E-02 1.4E-03
Naphthalene 0.025 9.41E-04 30 300 3.1E-05 3.1E-06
Phenanthrene 0.37 1.39E-02 15 150 9.3E-04 9.3E-05
Pyrene 0.65 2.45E-02 75 130 3.3E-04 1.9E-04
4,4'-DDD 0.0038 1.43E-04 0.8 4 1.8E-04 3.6E-05
4,4'-DDE 0.036 1.36E-03 0.8 4 1.7E-03 3.4E-04
4,4'-DDT 0.052 1.96E-03 0.8 4 2.4E-03 4.9E-04
Aroclor 1260 0.029 1.09E-03 0.068 0.68 1.6E-02 1.6E-03
TEQ mammal 0.00001469 5.53E-07 0.000001 0.00001 5.5E-01 5.5E-02


 HAZARD INDICES: 1.9E+01 2.1E+00
Notes: 
a. Estimated Daily Intake (EDI) calculated using parameters presented in Table D.2-2. 
b. Reference Dose Values presented in Table D-4 in the BERA (MACTEC, 2004). 
c. Hazard Quotients (HQs) calculated by dividing the Estimated Daily Intake dose by either the NOAEL- or LOAEL-based Reference Dose. 


Analyte Csoil
(mg/kg)


Estimated
Daily Intakea


(mg/kg-d)


Reference Doseb


(mg/kg-day) Hazard QuotientC
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Table B-3.11.  Calculation of Hazard Quotients: Short-tailed Shrew, Terrestrial Plants, Southeast Lyman Mill Pond Area


Scenario Timeframe:  Current/Future INTAKE EQUATION - Plant Ingestion
Exposure Medium:  Terrestrial Plants EDIplant = Cplant * IRfood * Pplant * SFF * EF * 1/BW
Exposure Point: SE Lyman Mill Pond Area Where Cplant is calculated using the following equation: 
Receptor:  Short-tailed Shrew Cplant = Csoil * BAFplant


Parameter
Symbol  Parameter Definition Units  RME Vvalue


RME Rationale/
Reference


EDIplant Estimated Daily Intake Via Plant Ingestion mg/kg-d calculated 
BAF Bioaccumulation Factor unitless chemical-specific Table  __
Cplant Chemical Concentration in Plants mg/kg chemical-specific 
IRfood Ingestion Rate of Food kg/day 0.013 USEPA, 1993 
Pplant Percent Plants in Diet unitless 14% Whitaker and Feraro, 1963


SFF Site Foraging Frequency unitless 100% Buckner, 1966 
EF Exposure Frequency unitless 100% USEPA, 1993 


BW Body Weight kg 0.017 Guilday, 1957 


NOAEL LOAEL NOAEL LOAEL


Antimony 3.18 0.00636 6.81E-04 0.026 0.26 2.6E-02 2.6E-03
Arsenic 6.3 0.063 6.74E-03 0.13 1.3 5.2E-02 5.2E-03
Cadmium 2.43 0.10692 1.14E-02 1 10 1.1E-02 1.1E-03
Chromium 12.8 0.10496 1.12E-02 1500 15000 7.5E-06 7.5E-07
Cobalt 3.25 0.004875 5.22E-04 0.076 0.76 6.9E-03 6.9E-04
Copper 91.9 8.9143 9.54E-01 0.42 4.2 2.3E+00 2.3E-01
Lead 337 6.403 6.85E-01 130 380 5.3E-03 1.8E-03
Manganese 150 2.4 2.57E-01 88 280 2.9E-03 9.2E-04
Molybdenum 1.06 0.053 5.67E-03 0.19 1.9 3.0E-02 3.0E-03
Selenium 0.4 0.052 5.57E-03 0.2 0.33 2.8E-02 1.7E-02
Vanadium 13.5 0.013095 1.40E-03 0.42 2.1 3.3E-03 6.7E-04
Zinc 188 65.8 7.04E+00 160 320 4.4E-02 2.2E-02
Anthracene 0.15 0.00315 3.37E-04 200 2000 1.7E-06 1.7E-07
Benz(a)anthracene 0.3 0.00108 1.16E-04 1 10 1.2E-04 1.2E-05
Benzo(a)pyrene 0.41 0.000902 9.66E-05 1 10 9.7E-05 9.7E-06
Benzo(b)fluoranthene 0.58 0.00203 2.17E-04 1 10 2.2E-04 2.2E-05
Benzo(k)fluoranthene 0.17 0.000391 4.19E-05 1 10 4.2E-05 4.2E-06
Chrysene 0.45 0.00153 1.64E-04 1 10 1.6E-04 1.6E-05
Dibenz(a,h)anthracene 0.079 0.00007663 8.20E-06 1 10 8.2E-06 8.2E-07
Fluoranthene 0.64 0.005184 5.55E-04 130 250 4.3E-06 2.2E-06
Indeno(1,2,3-cd)pyrene 0.37 0.00037 3.96E-05 1 10 4.0E-05 4.0E-06
Naphthalene 0.025 0.0024 2.57E-04 30 300 8.6E-06 8.6E-07
Phenanthrene 0.37 0.0074 7.92E-04 15 150 5.3E-05 5.3E-06
Pyrene 0.65 0.0078 8.35E-04 75 130 1.1E-05 6.4E-06
4,4'-DDD 0.0038 0.00000912 9.76E-07 0.8 4 1.2E-06 2.4E-07
4,4'-DDE 0.036 0.00003456 3.70E-06 0.8 4 4.6E-06 9.2E-07
4,4'-DDT 0.052 0.0000728 7.79E-06 0.8 4 9.7E-06 1.9E-06
Aroclor 1260 0.029 0.00000986 1.06E-06 0.068 0.68 1.6E-05 1.6E-06
TEQ mammal 0.00001469 0 0.00E+00 0.000001 0.00001 0.0E+00 0.0E+00


 HAZARD INDICES: 2.5E+00 2.8E-01
Notes: 
a. Estimated Daily Intake (EDI) calculated using parameters presented in Table D.2-4. 
b. Reference Dose Values presented in Table D-4 in the BERA (MACTEC, 2004). 
c. Hazard Quotients (HQs) calculated by dividing the Estimated Daily Intake dose by either the NOAEL- or LOAEL-based Reference Dose. 


Analyte Cplant
(mg/kg)


Estimated
Daily Intakea


(mg/kg-d)


Reference Doseb Hazard QuotientC
Csoil


(mg/kg)
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Table B-3.12. Calculation of Hazard Quotients: Short-tailed Shrew, Invertebrate Ingestion, Southeast Lyman Mill Pond Area


Scenario Timeframe:  Current/Future INTAKE EQUATION - Invertebrate Ingestion 
Exposure Medium: Soil Invertebrates  EDIinvert = Cinvert  * Irfood  * Pinvert *  SFF * EF * 1/BW


Exposure Point: Assapumpset Brook Where Cinvert is estimated using site-specific BSAFs:


Receptor:  Short-tailed Shrew  Cinvert = BSAF * Csoil * L * 1/TOC, 
or, if a BSAF is not available:


Cinvert = Csoil * BAF 


Parameter
Symbol  Parameter Definition Units  RME Vvalue


EDIinvert Estimated Daily Intake Via Invertebrate Ingestion mg/kg-d calculated 
Csoil Chemical Concentration in Soil mg/kg chemical-specific 


Cinvert Chemical Concentration in Invertebrates mg/kg chemical-specific 


BSAF Biota Soil Accumulation Factor unitless chemical-specific 
L Average lipid content of Lyman Mill earthworm samples percent 2.66%


TOC Estimated Soil TOC percent 8.88%
BAF Bioaccumulation Factor unitless chemical-specific 


IRfood Ingestion Rate of Food kg/day 0.013
Pinvert Percent Invertebrates in Diet unitless 85%
SFF Site Foraging Frequency unitless 100%
EF Exposure Frequency unitless 100%


BW Body Weight kg 0.017


Site-Specific Earthworm 
Tissue Concentrationc


(mg/kg) NOAEL LOAEL NOAEL LOAEL
Antimony 3.18 0.67 0.666 4.33E-01 0.026 0.26 1.7E+01 1.7E+00
Arsenic 6.3 0.21 0.211 1.37E-01 0.13 1.3 1.1E+00 1.1E-01
Cadmium 2.43 2.92 2.923 1.90E+00 1 10 1.9E+00 1.9E-01
Chromium 12.8 0.32 0.318 2.07E-01 1500 15000 1.4E-04 1.4E-05
Cobalt 3.25 0.12 0.117 7.59E-02 0.076 0.76 1.0E+00 1.0E-01
Copper 91.9 2.70 2.698 1.75E+00 0.42 4.2 4.2E+00 4.2E-01
Lead 337 14.64 14.637 9.51E+00 130 380 7.3E-02 2.5E-02
Manganese 150 9.03 9.031 5.87E+00 88 280 6.7E-02 2.1E-02
Molybdenum 1.06 0.03 0.026 1.69E-02 0.19 1.9 8.9E-02 8.9E-03
Selenium 0.4 0.21 0.207 1.35E-01 0.2 0.33 6.7E-01 4.1E-01
Vanadium 13.5 0.32 0.324 2.10E-01 0.42 2.1 5.0E-01 1.0E-01
Zinc 188 34.80 34.803 2.26E+01 160 320 1.4E-01 7.1E-02
Anthracene 0.15 #N/A 0.150 9.75E-02 200 2000 4.9E-04 4.9E-05
Benz(a)anthracene 0.3 #N/A 0.330 2.15E-01 1 10 2.1E-01 2.1E-02
Benzo(a)pyrene 0.41 #N/A 0.451 2.93E-01 1 10 2.9E-01 2.9E-02
Benzo(b)fluoranthene 0.58 #N/A 0.638 4.15E-01 1 10 4.1E-01 4.1E-02
Benzo(k)fluoranthene 0.17 #N/A 0.187 1.22E-01 1 10 1.2E-01 1.2E-02
Chrysene 0.45 #N/A 0.495 3.22E-01 1 10 3.2E-01 3.2E-02
Dibenz(a,h)anthracene 0.079 #N/A 0.087 5.65E-02 1 10 5.6E-02 5.6E-03
Fluoranthene 0.64 #N/A 0.704 4.58E-01 130 250 3.5E-03 1.8E-03
Indeno(1,2,3-cd)pyrene 0.37 #N/A 0.407 2.65E-01 1 10 2.6E-01 2.6E-02
Naphthalene 0.025 #N/A 0.025 1.63E-02 30 300 5.4E-04 5.4E-05
Phenanthrene 0.37 #N/A 0.370 2.41E-01 15 150 1.6E-02 1.6E-03
Pyrene 0.65 #N/A 0.650 4.23E-01 75 130 5.6E-03 3.3E-03
4,4'-DDD 0.0038 0.001 0.001 3.45E-04 0.8 4 4.3E-04 8.6E-05
4,4'-DDE 0.036 0.01 0.006 3.82E-03 0.8 4 4.8E-03 9.6E-04
4,4'-DDT 0.052 0.003 0.003 2.13E-03 0.8 4 2.7E-03 5.3E-04
Aroclor 1260 0.029 #N/A 0.032 2.07E-02 0.068 0.68 3.0E-01 3.0E-02
TEQ mammal 0.00001469 1.6E-06 1.6E-06 1.01E-06 0.000001 0.00001 1.0E+00 1.0E-01


 HAZARD INDICES: 2.9E+01 3.4E+00
Notes:  
a. Estimated Daily Intake (EDI) calculated using parameters presented in Table D.2-6. 
b. Reference Dose Values presented in Table D-4 in the BERA (MACTEC, 2004). 
c. Hazard Quotients (HQs) calculated by dividing the Estimated Daily Intake dose by either the NOAEL- or LOAEL-based Reference Dose. 


USEPA, 1993; 


Analyte Cinvert
(mg/kg)


Estimated
Daily Intakea


(mg/kg-d)


Reference Doseb


(mg/kg-day) Hazard QuotientC


USEPA, 1993
Whitaker and Feraro, 1963  
Buckner, 1966 
USEPA, 1993; 
Guilday, 1957 


Csoil
(mg/kg)


RME Rationale/
Reference


Table __
(Table 20; MACTEC, 2004)
(Table J-8, MACTEC, 2004)


Table __
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Table B-3.13. Calculation of Hazard Quotients: Short-tailed Shrew, Soil Ingestion, Assapumpset Brook Area


Scenario Timeframe:  Current/Future
Exposure Medium: Surface Soil (0-2 feet) INTAKE EQUATION - Soil Ingestion
Exposure Point: Assapumpset Brook EDIsoil = Csoil * IRsoil * SFF * EF * 1/BW 


Receptor:  Short-tailed Shrew


Parameter
Symbol  Parameter Definition Units  RME Vvalue


RME Rationale/
Reference


EDIsoil Estimated Daily Intake Via Soil Ingestion mg/kg-d calculated 


Csoil Chemical Concentration in Soil mg/kg chemical-specific 
IRsoil Ingestion Rate of Soil kg/day 0.00064 assumption 
SFF Site Foraging Frequency unitless 100% Buckner, 1966 
EF Exposure Frequency unitless 100% USEPA, 1993 


BW Body Weight kg 0.017 Guilday, 1957 


NOAEL LOAEL NOAEL LOAEL
Antimony 1.38 5.20E-02 0.026 0.26 2.0E+00 2.0E-01
Arsenic 13.7 5.16E-01 0.13 1.3 4.0E+00 4.0E-01
Beryllium 0.89 3.35E-02 0.66 6.6 5.1E-02 5.1E-03
Chromium 18.2 6.85E-01 1500 15000 4.6E-04 4.6E-05
Cobalt 9.11 3.43E-01 0.076 0.76 4.5E+00 4.5E-01
Copper 119 4.48E+00 0.42 4.2 1.1E+01 1.1E+00
Lead 213 8.02E+00 130 380 6.2E-02 2.1E-02
Manganese 882 3.32E+01 88 280 3.8E-01 1.2E-01
Molybdenum 1.73 6.51E-02 0.19 1.9 3.4E-01 3.4E-02
Selenium 4.5 1.69E-01 0.2 0.33 8.5E-01 5.1E-01
Thallium 0.8 3.01E-02 0.14 1.4 2.2E-01 2.2E-02
Vanadium 22.8 8.58E-01 0.42 2.1 2.0E+00 4.1E-01
Zinc 190 7.15E+00 160 320 4.5E-02 2.2E-02
Anthracene 0.17 6.40E-03 200 2000 3.2E-05 3.2E-06
Benz(a)anthracene 0.59 2.22E-02 1 10 2.2E-02 2.2E-03
Benzo(a)pyrene 0.67 2.52E-02 1 10 2.5E-02 2.5E-03
Benzo(b)fluoranthene 0.91 3.43E-02 1 10 3.4E-02 3.4E-03
Benzo(k)fluoranthene 0.3 1.13E-02 1 10 1.1E-02 1.1E-03
Chrysene 0.74 2.79E-02 1 10 2.8E-02 2.8E-03
Dibenz(a,h)anthracene 0.12 4.52E-03 1 10 4.5E-03 4.5E-04
Fluoranthene 1.3 4.89E-02 130 250 3.8E-04 2.0E-04
Indeno(1,2,3-cd)pyrene 0.53 2.00E-02 1 10 2.0E-02 2.0E-03
Phenanthrene 0.57 2.15E-02 15 150 1.4E-03 1.4E-04
Pyrene 1.2 4.52E-02 75 130 6.0E-04 3.5E-04
4,4'-DDD 0.014 5.27E-04 0.8 4 6.6E-04 1.3E-04
4,4'-DDE 0.0088 3.31E-04 0.8 4 4.1E-04 8.3E-05
4,4'-DDT 0.053 2.00E-03 0.8 4 2.5E-03 5.0E-04
Aroclor 1254 0.25 9.41E-03 0.068 0.68 1.4E-01 1.4E-02
Aroclor 1260 0.28 1.05E-02 0.068 0.68 1.6E-01 1.6E-02
TEQ mammal 0.0001392 5.24E-06 0.000001 0.00001 5.2E+00 5.2E-01


 HAZARD INDICES: 30.8 3.8
Notes: 
a. Estimated Daily Intake (EDI) calculated using parameters presented in Table D.2-2. 
b. Reference Dose Values presented in Table D-4 in the BERA (MACTEC, 2004). 
c. Hazard Quotients (HQs) calculated by dividing the Estimated Daily Intake dose by either the NOAEL- or LOAEL-based Reference Dose. 


Analyte Csoil
(mg/kg)


Estimated
Daily Intakea


(mg/kg-d)


Reference Doseb


(mg/kg-day) Hazard QuotientC
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Table B-3.14.  Calculation of Hazard Quotients: Short-tailed Shrew, Terrestrial Plants, Assapumpset Brook Area


Scenario Timeframe:  Current/Future INTAKE EQUATION - Plant Ingestion
Exposure Medium:  Terrestrial Plants EDIplant = Cplant * IRfood * Pplant * SFF * EF * 1/BW
Exposure Point: Assapumpset Brook Where Cplant is calculated using the following equation: 
Receptor:  Short-tailed Shrew Cplant = Csoil * BAFplant


Parameter
Symbol  Parameter Definition Units  RME Vvalue


RME Rationale/
Reference


EDIplant Estimated Daily Intake Via Plant Ingestion mg/kg-d calculated 
BAF Bioaccumulation Factor unitless chemical-specific Table  __
Cplant Chemical Concentration in Plants mg/kg chemical-specific 
IRfood Ingestion Rate of Food kg/day 0.013 USEPA, 1993 
Pplant Percent Plants in Diet unitless 14% Whitaker and Feraro, 1963
SFF Site Foraging Frequency unitless 100% Buckner, 1966 
EF Exposure Frequency unitless 100% USEPA, 1993 


BW Body Weight kg 0.017 Guilday, 1957 


NOAEL LOAEL NOAEL LOAEL


Antimony 1.38 0.00276 2.95E-04 0.026 0.26 1.1E-02 1.1E-03
Arsenic 13.7 0.137 1.47E-02 0.13 1.3 1.1E-01 1.1E-02
Beryllium 0.89 0.00178 1.91E-04 0.66 6.6 2.9E-04 2.9E-05
Chromium 18.2 0.14924 1.60E-02 1500 15000 1.1E-05 1.1E-06
Cobalt 9.11 0.013665 1.46E-03 0.076 0.76 1.9E-02 1.9E-03
Copper 119 11.543 1.24E+00 0.42 4.2 2.9E+00 2.9E-01
Lead 213 4.047 4.33E-01 130 380 3.3E-03 1.1E-03
Manganese 882 14.112 1.51E+00 88 280 1.7E-02 5.4E-03
Molybdenum 1.73 0.0865 9.26E-03 0.19 1.9 4.9E-02 4.9E-03
Selenium 4.5 0.585 6.26E-02 0.2 0.33 3.1E-01 1.9E-01
Thallium 0.8 0.00064 6.85E-05 0.14 1.4 4.9E-04 4.9E-05
Vanadium 22.8 0.022116 2.37E-03 0.42 2.1 5.6E-03 1.1E-03
Zinc 190 66.5 7.12E+00 160 320 4.4E-02 2.2E-02
Anthracene 0.17 0.00357 3.82E-04 200 2000 1.9E-06 1.9E-07
Benz(a)anthracene 0.59 0.002124 2.27E-04 1 10 2.3E-04 2.3E-05
Benzo(a)pyrene 0.67 0.001474 1.58E-04 1 10 1.6E-04 1.6E-05
Benzo(b)fluoranthene 0.91 0.003185 3.41E-04 1 10 3.4E-04 3.4E-05
Benzo(k)fluoranthene 0.3 0.00069 7.39E-05 1 10 7.4E-05 7.4E-06
Chrysene 0.74 0.002516 2.69E-04 1 10 2.7E-04 2.7E-05
Dibenz(a,h)anthracene 0.12 0.0001164 1.25E-05 1 10 1.2E-05 1.2E-06
Fluoranthene 1.3 0.01053 1.13E-03 130 250 8.7E-06 4.5E-06
Indeno(1,2,3-cd)pyrene 0.53 0.00053 5.67E-05 1 10 5.7E-05 5.7E-06
Phenanthrene 0.57 0.0114 1.22E-03 15 150 8.1E-05 8.1E-06
Pyrene 1.2 0.0144 1.54E-03 75 130 2.1E-05 1.2E-05
4,4'-DDD 0.014 0.0000336 3.60E-06 0.8 4 4.5E-06 9.0E-07
4,4'-DDE 0.0088 0.000008448 9.04E-07 0.8 4 1.1E-06 2.3E-07
4,4'-DDT 0.053 0.0000742 7.94E-06 0.8 4 9.9E-06 2.0E-06
Aroclor 1254 0.25 0.00035 3.75E-05 0.068 0.68 5.5E-04 5.5E-05
Aroclor 1260 0.28 0.0000952 1.02E-05 0.068 0.68 1.5E-04 1.5E-05
TEQ mammal 0.0001392 0 0.00E+00 0.000001 0.00001 0.0E+00 0.0E+00


 HAZARD INDICES 3.5 0.5
Notes: 
a. Estimated Daily Intake (EDI) calculated using parameters presented in Table D.2-4. 
b. Reference Dose Values presented in Table D-4 in the BERA (MACTEC, 2004). 
c. Hazard Quotients (HQs) calculated by dividing the Estimated Daily Intake dose by either the NOAEL- or LOAEL-based Reference Dose. 


Analyte Cplant
(mg/kg)


Estimated
Daily Intakea


(mg/kg-d)


Reference Doseb Hazard QuotientCCsoil
(mg/kg)
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Table B-3.15. Calculation of Hazard Quotients: Short-tailed Shrew, Invertebrate Ingestion, Assapumpset Brook Area


Scenario Timeframe:  Current/Future INTAKE EQUATION - Invertebrate Ingestion 
Exposure Medium: Soil Invertebrates  EDIinvert = Cinvert  * Irfood  * Pinvert *  SFF * EF * 1/BW


Exposure Point: Assapumpset Brook Where Cinvert is estimated using site-specific BSAFs:


Receptor:  Short-tailed Shrew  Cinvert = BSAF * Csoil * L * 1/TOC, 
or, if a BSAF is not available:


Cinvert = Csoil * BAF 


Parameter
Symbol  Parameter Definition Units  RME Vvalue
EDIinvert Estimated Daily Intake Via Invertebrate Ingestion mg/kg-d calculated 


Csoil Chemical Concentration in Soil mg/kg chemical-specific 
Cinvert Chemical Concentration in Invertebrates mg/kg chemical-specific 
BSAF Biota Soil Accumulation Factor unitless chemical-specific 


L Average lipid content of Lyman Mill earthworm samples percent 2.66%
TOC Estimated Soil TOC percent 8.88%
BAF Bioaccumulation Factor unitless chemical-specific 


IRfood Ingestion Rate of Food kg/day 0.013
Pinvert Percent Invertebrates in Diet unitless 85%
SFF Site Foraging Frequency unitless 100%
EF Exposure Frequency unitless 100%
BW Body Weight kg 0.017


Site-Specific Earthworm 
Tissue Concentrationc


(mg/kg) NOAEL LOAEL NOAEL LOAEL
Antimony 1.38 0.29 0.289 1.88E-01 0.026 0.26 7.2E+00 7.2E-01
Arsenic 13.7 0.46 0.460 2.99E-01 0.13 1.3 2.3E+00 2.3E-01
Beryllium 0.89 0.04 0.038 2.50E-02 0.66 6.6 3.8E-02 3.8E-03
Chromium 18.2 0.45 0.452 2.94E-01 1500 15000 2.0E-04 2.0E-05
Cobalt 9.11 0.33 0.327 2.13E-01 0.076 0.76 2.8E+00 2.8E-01
Copper 119 3.49 3.493 2.27E+00 0.42 4.2 5.4E+00 5.4E-01
Lead 213 9.25 9.252 6.01E+00 130 380 4.6E-02 1.6E-02
Manganese 882 53.10 53.105 3.45E+01 88 280 3.9E-01 1.2E-01
Molybdenum 1.73 0.04 0.042 2.76E-02 0.19 1.9 1.5E-01 1.5E-02
Selenium 4.5 2.33 2.332 1.52E+00 0.2 0.33 7.6E+00 4.6E+00
Thallium 0.8 0.04 0.042 2.74E-02 0.14 1.4 2.0E-01 2.0E-02
Vanadium 22.8 0.55 0.546 3.55E-01 0.42 2.1 8.5E-01 1.7E-01
Zinc 190 35.17 35.173 2.29E+01 160 320 1.4E-01 7.1E-02
Anthracene 0.17 #N/A 0.170 1.11E-01 200 2000 5.5E-04 5.5E-05
Benz(a)anthracene 0.59 #N/A 0.649 4.22E-01 1 10 4.2E-01 4.2E-02
Benzo(a)pyrene 0.67 #N/A 0.737 4.79E-01 1 10 4.8E-01 4.8E-02
Benzo(b)fluoranthene 0.91 #N/A 1.001 6.51E-01 1 10 6.5E-01 6.5E-02
Benzo(k)fluoranthene 0.3 #N/A 0.330 2.15E-01 1 10 2.1E-01 2.1E-02
Chrysene 0.74 #N/A 0.814 5.29E-01 1 10 5.3E-01 5.3E-02
Dibenz(a,h)anthracene 0.12 #N/A 0.132 8.58E-02 1 10 8.6E-02 8.6E-03
Fluoranthene 1.3 #N/A 1.430 9.30E-01 130 250 7.2E-03 3.7E-03
Indeno(1,2,3-cd)pyrene 0.53 #N/A 0.583 3.79E-01 1 10 3.8E-01 3.8E-02
Phenanthrene 0.57 #N/A 0.570 3.71E-01 15 150 2.5E-02 2.5E-03
Pyrene 1.2 #N/A 1.200 7.80E-01 75 130 1.0E-02 6.0E-03
4,4'-DDD 0.014 0.00 0.002 1.27E-03 0.8 4 1.6E-03 3.2E-04
4,4'-DDE 0.0088 0.00 0.001 9.34E-04 0.8 4 1.2E-03 2.3E-04
4,4'-DDT 0.053 0.00 0.003 2.17E-03 0.8 4 2.7E-03 5.4E-04
Aroclor 1254 0.25 0.03 0.027 1.72E-02 0.068 0.68 2.5E-01 2.5E-02
Aroclor 1260 0.28 #N/A 0.308 2.00E-01 0.068 0.68 2.9E+00 2.9E-01
TEQ mammal 0.0001392 0.00 0.000 9.57E-06 0.000001 0.00001 9.6E+00 9.6E-01


 HAZARD INDICES: 42.7 8.3
 


Notes:  
a. Estimated Daily Intake (EDI) calculated using parameters presented in Table D.2-6. 
b. Reference Dose Values presented in Table D-4 in the BERA (MACTEC, 2004). 
c. Hazard Quotients (HQs) calculated by dividing the Estimated Daily Intake dose by either the NOAEL- or LOAEL-based Reference Dose. 


RME Rationale/
Reference


Table __


Analyte Cinvert
(mg/kg)


Estimated
Daily Intakea


(mg/kg-d)


Reference Doseb


(mg/kg-day)
Hazard QuotientCCsoil


(mg/kg)


USEPA, 1993; 
Guilday, 1957 


(Table 20; MACTEC, 2004)
(Table J-8, MACTEC, 2004)


Table __
USEPA, 1993; USEPA, 1993; 


Whitaker and Feraro, 1963  
Buckner, 1966 
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Table B-5.1.  Summary of Hazard Quotients Using NOAEL-Based RTVs: Short-tailed Shrew, Oxbow Area


Scenario Timeframe:  Current/Future
Exposure Point: Oxbow Area TOTAL RISK (HI): 146
Receptor:  Short-tailed Shrew


 


Soil Terrestrial
Plants


Terrestrial
Inverts


Metals
Antimony 0.5 0.003 1.7 2.2 2%
Arsenic 1.5 0.04 0.8 2.3 2%
Barium 0.02 0.002 0.02 0.05 0%
Beryllium 0.04 0.0002 0.03 0.1 0%
Cadmium 0.01 0.001 0.2 0.2 0%
Chromium 0.0004 0.00001 0.0 0.0 0%
Cobalt 1.8 0.01 1.1 3.0 2%
Copper 2.5 0.7 1.2 4.4 3%
Lead 0.03 0.0019 0.03 0.1 0%
Manganese 0.2 0.0106 0.2 0.5 0%
Molybdenum 0.6 0.1 0.3 0.9 1%
Nickel 0.01 0.0005 0.01 0.02 0%
Selenium 0.1 0.0478 1.2 1.3 1%
Thallium 0.1 0.0002 0.1 0.1 0%
Vanadium 2.1 0.0059 0.9 3.0 2%
Zinc 0.02 0.02 0.1 0.1 0%
Semivolatile Organic Compounds
Anthracene 0.0001 8.9E-06 2.6E-03 0.0027 0%
Benz(a)anthracene 0.09 0.0009 1.6 1.7 1%
Benzo(a)pyrene 0.0879 5.5E-04 1.669 1.76 1%
Benzo(b)fluoranthene 0.09 9.0E-04 1.7 1.8 1%
Benzo(g,h,i)perylene 0.04 0.0001 0.8 0.9 1%
Benzo(k)fluoranthene 0.03 0.0002 0.6 0.7 0%
Chrysene 0.09 0.0008 1.7 1.7 1%
Dibenz(a,h)anthracene 0.01 3.4E-05 0.2 0.3 0%
Fluoranthene 0.001 2.9E-05 0.02 0.03 0%
Indeno(1,2,3-cd)pyrene 0.05 0.0001 1.0 1.0 1%
Naphthalene 0.0002 0.0000 0.003 0.003 0%
Phenanthrene 0.007 0.0004 0.1 0.1 0%
Pyrene 0.002 0.0001 0.03 0.04 0%
Pesticides and PCBs
4,4'-DDD 0.00002 1.3E-07 4.4E-05 0.0001 0%
4,4'-DDE 0.0001 3.7E-07 0.0004 0.0005 0%
4,4'-DDT 0.0005 1.9E-06 0.001 0.001 0%
Aroclor 1254 0.04 0.0001 0.1 0.10 0%
Aroclor 1260 0.01 9.3E-06 0.2 0.19 0%
Aroclor 1268 0.002 2.2E-06 0.005 0.01 0%
beta-BHC 0.00001 1.4E-06 0.0002 0.0002 0%
Chlordane 0.0003 1.9E-06 0.001 0.001 0%
Dieldrin 0.002 4.2E-05 0.007 0.01 0%
Endrin 0.00003 7.4E-07 0.001 0.001 0%
gamma-BHC (Lindane) 0.00004 6.8E-06 0.0003 0.0003 0%
PCDD/Fs
TEQ mammal 42 0.0 76 118 80%
TOTAL MEDIUM-SPECIFIC RISK 52 0.90 94 146
PERCENTAGE OF TOTAL RISK 35% 1% 64% 100%
Footnotes: 
a.   Hazard Quotients presented by exposure medium
b. Combined risk across all media exposures. 
c.   Relative contribution of COPEC to total risk associated with the ingestion exposure pathway. 


Analyte
Combined


NOAEL
HQsb


 Percent
Contributionc


Exposure Mediuma 
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Table B-5.2.  Summary of Hazard Quotients Using NOAEL-Based RTVs: Short-tailed Shrew, Northeast Lyman Mill Pond Area


Scenario Timeframe:  Current/Future
Exposure Point: NE Oxbow Area TOTAL RISK (HI): 387
Receptor:  Short-tailed Shrew


Soil Terrestrial
Plants


Terrestrial
Inverts


Metals
Antimony 7.13E-01 4.05E-03 2.58E+00 3.29E+00 1%
Arsenic 1.50E+00 4.25E-02 8.67E-01 2.41E+00 1%
Beryllium 4.52E-02 2.57E-04 3.36E-02 7.90E-02 0%
Cadmium 2.17E-02 2.72E-03 4.51E-01 4.75E-01 0%
Chromium 8.96E-04 2.09E-05 3.85E-04 1.30E-03 0%
Cobalt 1.86E+00 7.92E-03 1.15E+00 3.02E+00 1%
Copper 2.98E+00 8.23E-01 1.51E+00 5.32E+00 1%
Lead 3.36E-02 1.82E-03 2.52E-02 6.07E-02 0%
Manganese 1.56E-01 7.09E-03 1.62E-01 3.25E-01 0%
Molybdenum 8.06E-01 1.15E-01 3.42E-01 1.26E+00 0%
Selenium 8.47E-02 3.13E-02 7.58E-01 8.74E-01 0%
Vanadium 1.97E+00 5.44E-03 8.15E-01 2.79E+00 1%
Zinc 2.08E-02 2.07E-02 6.66E-02 1.08E-01 0%
Semivolatile Organic Compounds 0.00E+00
Anthracene 7.44E-05 4.45E-06 1.29E-03 1.36E-03 0%
Benz(a)anthracene 5.62E-02 5.76E-04 1.07E+00 1.12E+00 0%
Benzo(a)pyrene 6.93E-02 4.34E-04 1.32E+00 1.39E+00 0%
Benzo(b)fluoranthene 9.03E-02 8.99E-04 1.72E+00 1.81E+00 0%
Benzo(g,h,i)perylene 4.74E-02 1.48E-04 9.01E-01 9.49E-01 0%
Benzo(k)fluoranthene 2.88E-02 1.88E-04 5.47E-01 5.76E-01 0%
Chrysene 7.14E-02 6.91E-04 1.36E+00 1.43E+00 0%
Dibenz(a,h)anthracene 1.21E-02 3.34E-05 2.30E-01 2.42E-01 0%
Fluoranthene 8.84E-04 2.04E-05 1.68E-02 1.77E-02 0%
Indeno(1,2,3-cd)pyrene 5.00E-02 1.42E-04 9.50E-01 1.00E+00 0%
Naphthalene 4.17E-05 1.14E-05 7.19E-04 7.72E-04 0%
Phenanthrene 4.08E-03 2.32E-04 7.04E-02 7.47E-02 0%
Pyrene 1.50E-03 5.13E-05 2.60E-02 2.75E-02 0%
Pesticides and PCBs
4,4'-DDD 1.14E-04 7.75E-07 2.74E-04 3.88E-04 0%
4,4'-DDE 2.10E-04 5.73E-07 5.92E-04 8.02E-04 0%
4,4'-DDT 8.43E-04 3.36E-06 9.16E-04 1.76E-03 0%
Aroclor 1254 7.95E-02 3.16E-04 1.46E-01 2.25E-01 0%
Aroclor 1268 5.91E-03 5.71E-06 1.31E-02 1.90E-02 0%
Chlordane 1.20E-03 8.89E-06 2.42E-03 3.64E-03 0%
Endrin 3.28E-05 7.09E-07 6.23E-04 6.56E-04 0%
PCDD/Fs
TEQ mammal 1.27E+02 0.00E+00 2.32E+02 3.58E+02 93%
TOTAL MEDIUM-SPECIFIC RISK 138 1 249 387
PERCENTAGE OF TOTAL RISK 36% 0% 64% 100%
Footnotes: 
a.   Hazard Quotients presented by exposure medium
b. Combined risk across all media exposures. 
c.   Relative contribution of COPEC to total risk associated with the ingestion exposure pathway. 


Analyte
Exposure Mediuma Combined


NOAEL
HQsb


 Percent
Contributionc
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Table B-5.3.  Summary of Hazard Quotients Using NOAEL-Based RTVs: Short-tailed Shrew, Southeast Lyman Mill Pond Area


Scenario Timeframe:  Current/Future
Exposure Point: SE Lyman Mill Pond Area TOTAL RISK (HI): 51
Receptor:  Short-tailed Shrew


 


Soil Terrestrial
Plants


Terrestrial
Inverts


Metals
Antimony 4.60E+00 2.62E-02 1.66E+01 2.13E+01 42%
Arsenic 1.82E+00 5.19E-02 1.06E+00 2.93E+00 6%
Cadmium 9.15E-02 1.14E-02 1.90E+00 2.00E+00 4%
Chromium 3.21E-04 7.49E-06 1.38E-04 4.67E-04 0%
Cobalt 1.61E+00 6.87E-03 9.99E-01 2.62E+00 5%
Copper 8.24E+00 2.27E+00 4.18E+00 1.47E+01 29%
Lead 9.76E-02 5.27E-03 7.32E-02 1.76E-01 0%
Manganese 6.42E-02 2.92E-03 6.67E-02 1.34E-01 0%
Molybdenum 2.10E-01 2.99E-02 8.91E-02 3.29E-01 1%
Selenium 7.53E-02 2.78E-02 6.74E-01 7.77E-01 2%
Vanadium 1.21E+00 3.34E-03 5.01E-01 1.71E+00 3%
Zinc 4.42E-02 4.40E-02 1.41E-01 2.30E-01 0%
Semivolatile Organic Compounds 0.00E+00
Anthracene 2.82E-05 1.69E-06 4.88E-04 5.17E-04 0%
Benz(a)anthracene 1.13E-02 1.16E-04 2.15E-01 2.26E-01 0%
Benzo(a)pyrene 1.54E-02 9.66E-05 2.93E-01 3.09E-01 1%
Benzo(b)fluoranthene 2.18E-02 2.17E-04 4.15E-01 4.37E-01 1%
Benzo(k)fluoranthene 6.40E-03 4.19E-05 1.22E-01 1.28E-01 0%
Chrysene 1.69E-02 1.64E-04 3.22E-01 3.39E-01 1%
Dibenz(a,h)anthracene 2.97E-03 8.20E-06 5.65E-02 5.95E-02 0%
Fluoranthene 1.85E-04 4.27E-06 3.52E-03 3.71E-03 0%
Indeno(1,2,3-cd)pyrene 1.39E-02 3.96E-05 2.65E-01 2.79E-01 1%
Naphthalene 3.14E-05 8.56E-06 5.42E-04 5.82E-04 0%
Phenanthrene 9.29E-04 5.28E-05 1.60E-02 1.70E-02 0%
Pyrene 3.26E-04 1.11E-05 5.63E-03 5.97E-03 0%
Pesticides and PCBs
4,4'-DDD 1.79E-04 1.22E-06 4.31E-04 6.11E-04 0%
4,4'-DDE 1.69E-03 4.62E-06 4.78E-03 6.47E-03 0%
4,4'-DDT 2.45E-03 9.74E-06 2.66E-03 5.11E-03 0%
Aroclor 1260 1.61E-02 1.55E-05 3.05E-01 3.21E-01 1%
PCDD/Fs
TEQ mammal 5.53E-01 0.00E+00 1.01E+00 1.56E+00 3%
TOTAL MEDIUM-SPECIFIC RISK 19 2 29 51
PERCENTAGE OF TOTAL RISK 37% 5% 58% 100%
Footnotes: 
a.   Hazard Quotients presented by exposure medium
b.   Combined risk across all media exposures. 
c.   Relative contribution of COPEC to total risk associated with the ingestion exposure pathway. 


Analyte
Exposure Mediuma Combined


NOAEL
HQsb


 Percent
Contributionc
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Table B-5.4.  Summary of Hazard Quotients Using NOAEL-Based RTVs: Short-tailed Shrew, Assapumpset Brook Area


Scenario Timeframe:  Current/Future
Exposure Point: Assapumpset Brook TOTAL RISK (HI): 77
Receptor:  Short-tailed Shrew


 


Soil Terrestrial
Plants


Terrestrial
Inverts


Metals
Antimony 2.00E+00 1.14E-02 7.22E+00 9.23E+00 12%
Arsenic 3.97E+00 1.13E-01 2.30E+00 6.38E+00 8%
Beryllium 5.08E-02 2.89E-04 3.78E-02 8.89E-02 0%
Chromium 4.57E-04 1.07E-05 1.96E-04 6.64E-04 0%
Cobalt 4.51E+00 1.92E-02 2.80E+00 7.33E+00 10%
Copper 1.07E+01 2.94E+00 5.41E+00 1.90E+01 25%
Lead 6.17E-02 3.33E-03 4.63E-02 1.11E-01 0%
Manganese 3.77E-01 1.72E-02 3.92E-01 7.87E-01 1%
Molybdenum 3.43E-01 4.87E-02 1.45E-01 5.37E-01 1%
Selenium 8.47E-01 3.13E-01 7.58E+00 8.74E+00 11%
Thallium 2.15E-01 4.89E-04 1.96E-01 4.11E-01 1%
Vanadium 2.04E+00 5.64E-03 8.46E-01 2.89E+00 4%
Zinc 4.47E-02 4.45E-02 1.43E-01 2.32E-01 0%
Semivolatile Organic Compounds 0.00E+00
Anthracene 3.20E-05 1.91E-06 5.53E-04 5.86E-04 0%
Benz(a)anthracene 2.22E-02 2.27E-04 4.22E-01 4.44E-01 1%
Benzo(a)pyrene 2.52E-02 1.58E-04 4.79E-01 5.04E-01 1%
Benzo(b)fluoranthene 3.43E-02 3.41E-04 6.51E-01 6.85E-01 1%
Benzo(k)fluoranthene 1.13E-02 7.39E-05 2.15E-01 2.26E-01 0%
Chrysene 2.79E-02 2.69E-04 5.29E-01 5.57E-01 1%
Dibenz(a,h)anthracene 4.52E-03 1.25E-05 8.58E-02 9.03E-02 0%
Fluoranthene 3.76E-04 8.67E-06 7.15E-03 7.54E-03 0%
Indeno(1,2,3-cd)pyrene 2.00E-02 5.67E-05 3.79E-01 3.99E-01 1%
Phenanthrene 1.43E-03 8.14E-05 2.47E-02 2.62E-02 0%
Pyrene 6.02E-04 2.06E-05 1.04E-02 1.10E-02 0%
Pesticides and PCBs 0.00E+00
4,4'-DDD 6.59E-04 4.50E-06 1.59E-03 2.25E-03 0%
4,4'-DDE 4.14E-04 1.13E-06 1.17E-03 1.58E-03 0%
4,4'-DDT 2.49E-03 9.93E-06 2.71E-03 5.21E-03 0%
Aroclor 1254 1.38E-01 5.51E-04 2.53E-01 3.92E-01 1%
Aroclor 1260 1.55E-01 1.50E-04 2.94E+00 3.10E+00 4%
PCDD/Fs
TEQ mammal 5.24E+00 0.00E+00 9.57E+00 1.48E+01 19%
TOTAL MEDIUM-SPECIFIC RISK 31 4 43 77
PERCENTAGE OF TOTAL RISK 40% 5% 55% 100%
Footnotes: 
a.   Hazard Quotients presented by exposure medium
b. Combined risk across all media exposures. 
c.   Relative contribution of COPEC to total risk associated with the ingestion exposure pathway. 


Analyte
Exposure Mediuma Combined


NOAEL
HQsb


 Percent
Contributionc
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Table B-5.5.  Summary of Hazard Quotients Using LOAEL-Based RTVs: Short-tailed Shrew, Oxbow Area


Scenario Timeframe:  Current/Future
Exposure Point: Oxbow Area TOTAL RISK (HI): 16
Receptor:  Short-tailed Shrew


Soil Terrestrial
Plants


Terrestrial
Inverts


Metals
Antimony 4.83E-02 2.74E-04 1.74E-01 2.23E-01 1%
Arsenic 1.46E-01 4.15E-03 8.45E-02 2.34E-01 1%
Barium 9.45E-03 8.33E-04 1.15E-02 2.18E-02 0%
Beryllium 3.65E-03 2.08E-05 2.72E-03 6.39E-03 0%
Cadmium 1.10E-03 1.38E-04 2.29E-02 2.41E-02 0%
Chromium 4.48E-05 1.04E-06 1.92E-05 6.51E-05 0%
Cobalt 1.82E-01 7.75E-04 1.13E-01 2.95E-01 2%
Copper 2.45E-01 6.77E-02 1.24E-01 4.37E-01 3%
Lead 1.19E-02 6.45E-04 8.95E-03 2.15E-02 0%
Manganese 7.32E-02 3.33E-03 7.61E-02 1.53E-01 1%
Molybdenum 6.01E-02 8.55E-03 2.55E-02 9.41E-02 1%
Nickel 7.97E-03 2.72E-04 4.08E-03 1.23E-02 0%
Selenium 7.83E-02 2.90E-02 7.01E-01 8.08E-01 5%
Thallium 6.60E-03 1.50E-05 6.01E-03 1.26E-02 0%
Vanadium 4.28E-01 1.18E-03 1.77E-01 6.06E-01 4%
Zinc 7.91E-03 7.88E-03 2.53E-02 4.11E-02 0%
Semivolatile Organic Compounds
Anthracene 1.49E-05 8.92E-07 2.58E-04 2.74E-04 0%
Benz(a)anthracene 8.52E-03 8.72E-05 1.62E-01 1.70E-01 1%
Benzo(a)pyrene 8.79E-03 5.50E-05 1.67E-01 1.76E-01 1%
Benzo(b)fluoranthene 9.06E-03 9.02E-05 1.72E-01 1.81E-01 1%
Benzo(g,h,i)perylene 4.39E-03 1.37E-05 8.33E-02 8.77E-02 1%
Benzo(k)fluoranthene 3.32E-03 2.17E-05 6.31E-02 6.64E-02 0%
Chrysene 8.74E-03 8.45E-05 1.66E-01 1.75E-01 1%
Dibenz(a,h)anthracene 1.25E-03 3.45E-06 2.37E-02 2.50E-02 0%
Fluoranthene 6.53E-04 1.50E-05 1.24E-02 1.31E-02 0%
Indeno(1,2,3-cd)pyrene 5.16E-03 1.47E-05 9.80E-02 1.03E-01 1%
Naphthalene 1.68E-05 4.59E-06 2.90E-04 3.11E-04 0%
Phenanthrene 6.88E-04 3.91E-05 1.19E-02 1.26E-02 0%
Pyrene 1.15E-03 3.94E-05 1.99E-02 2.11E-02 0%
Pesticides and PCBs
4,4'-DDD 3.67E-06 2.51E-08 8.85E-06 1.25E-05 0%
4,4'-DDE 2.73E-05 7.44E-08 7.68E-05 1.04E-04 0%
4,4'-DDT 9.71E-05 3.87E-07 1.05E-04 2.03E-04 0%
Aroclor 1254 3.65E-03 1.45E-05 6.69E-03 1.04E-02 0%
Aroclor 1260 9.61E-04 9.29E-07 1.82E-02 1.92E-02 0%
Aroclor 1268 2.25E-04 2.18E-07 4.99E-04 7.24E-04 0%
beta-BHC 4.94E-06 7.17E-07 8.53E-05 9.10E-05 0%
Chlordane 1.29E-04 9.52E-07 2.60E-04 3.89E-04 0%
Dieldrin 2.22E-04 4.23E-06 6.69E-04 8.95E-04 0%
Endrin 3.42E-04 7.39E-06 6.49E-03 6.84E-03 0%
gamma-BHC (Lindane) 2.01E-05 3.38E-06 1.38E-04 1.62E-04 0%
PCDD/Fs
TEQ mammal 4.16E+00 0.00E+00 7.59E+00 11.75 74%
TOTAL MEDIUM-SPECIFIC RISK 6 0.1 10 16
PERCENTAGE OF TOTAL RISK 35% 1% 64% 100%
Footnotes: 
a. Hazard Quotients presented by exposure medium
b. Combined risk across all media exposures. 
c. Relative contribution of COPEC to total risk associated with the ingestion exposure pathway. 
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Table B-5.6.  Summary of Hazard Quotients Using LOAEL-Based RTVs: Short-tailed Shrew, Northeast Lyman Mill Pond Area


Scenario Timeframe:  Current/Future
Exposure Point: NE Oxbow Area TOTAL RISK (HI): 40
Receptor:  Short-tailed Shrew


Soil Terrestrial
Plants


Terrestrial
Inverts


Metals
Antimony 7.13E-02 4.05E-04 2.58E-01 3.29E-01 1%
Arsenic 1.50E-01 4.25E-03 8.67E-02 2.41E-01 1%
Beryllium 4.52E-03 2.57E-05 3.36E-03 7.90E-03 0%
Cadmium 2.17E-03 2.72E-04 4.51E-02 4.75E-02 0%
Chromium 8.96E-05 2.09E-06 3.85E-05 1.30E-04 0%
Cobalt 1.86E-01 7.92E-04 1.15E-01 3.02E-01 1%
Copper 2.98E-01 8.23E-02 1.51E-01 5.32E-01 1%
Lead 1.15E-02 6.22E-04 8.63E-03 2.08E-02 0%
Manganese 4.89E-02 2.23E-03 5.09E-02 1.02E-01 0%
Molybdenum 8.06E-02 1.15E-02 3.42E-02 1.26E-01 0%
Selenium 5.13E-02 1.90E-02 4.59E-01 5.30E-01 1%
Vanadium 3.94E-01 1.09E-03 1.63E-01 5.58E-01 1%
Zinc 1.04E-02 1.04E-02 3.33E-02 5.41E-02 0%
Semivolatile Organic Compounds
Anthracene 7.44E-06 4.45E-07 1.29E-04 1.36E-04 0%
Benz(a)anthracene 5.62E-03 5.76E-05 1.07E-01 1.12E-01 0%
Benzo(a)pyrene 6.93E-03 4.34E-05 1.32E-01 1.39E-01 0%
Benzo(b)fluoranthene 9.03E-03 8.99E-05 1.72E-01 1.81E-01 0%
Benzo(g,h,i)perylene 4.74E-03 1.48E-05 9.01E-02 9.49E-02 0%
Benzo(k)fluoranthene 2.88E-03 1.88E-05 5.47E-02 5.76E-02 0%
Chrysene 7.14E-03 6.91E-05 1.36E-01 1.43E-01 0%
Dibenz(a,h)anthracene 1.21E-03 3.34E-06 2.30E-02 2.42E-02 0%
Fluoranthene 4.60E-04 1.06E-05 8.73E-03 9.20E-03 0%
Indeno(1,2,3-cd)pyrene 5.00E-03 1.42E-05 9.50E-02 1.00E-01 0%
Naphthalene 4.17E-06 1.14E-06 7.19E-05 7.72E-05 0%
Phenanthrene 4.08E-04 2.32E-05 7.04E-03 7.47E-03 0%
Pyrene 8.67E-04 2.96E-05 1.50E-02 1.59E-02 0%
Pesticides and PCBs
4,4'-DDD 2.27E-05 1.55E-07 5.47E-05 7.76E-05 0%
4,4'-DDE 4.20E-05 1.15E-07 1.18E-04 1.60E-04 0%
4,4'-DDT 1.69E-04 6.71E-07 1.83E-04 3.52E-04 0%
Aroclor 1254 7.95E-03 3.16E-05 1.46E-02 2.25E-02 0%
Aroclor 1268 5.91E-04 5.71E-07 1.31E-03 1.90E-03 0%
Chlordane 6.01E-04 4.44E-06 1.21E-03 1.82E-03 0%
Endrin 3.28E-04 7.09E-06 6.23E-03 6.56E-03 0%
PCDD/Fs
TEQ mammal 1.27E+01 0.00E+00 2.32E+01 3.58E+01 90%
TOTAL MEDIUM-SPECIFIC RISK 14 0.1 25 40
PERCENTAGE OF TOTAL RISK 35% 0% 64% 100%
Footnotes: 
a. Hazard Quotients presented by exposure medium
b. Combined risk across all media exposures. 
c. Relative contribution of COPEC to total risk associated with the ingestion exposure pathway. 
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Table B-5.7.  Summary of Hazard Quotients Using LOAEL-Based RTVs: Short-tailed Shrew, Southeast Lyman Mill Pond Area


Scenario Timeframe:  Current/Future
Exposure Point: SE Lyman Mill Pond Area TOTAL RISK (HI): 6
Receptor:  Short-tailed Shrew


Soil Terrestrial
Plants


Terrestrial
Inverts


Metals
Antimony 4.60E-01 2.62E-03 1.66E+00 2.13E+00 38%
Arsenic 1.82E-01 5.19E-03 1.06E-01 2.93E-01 5%
Cadmium 9.15E-03 1.14E-03 1.90E-01 2.00E-01 4%
Chromium 3.21E-05 7.49E-07 1.38E-05 4.67E-05 0%
Cobalt 1.61E-01 6.87E-04 9.99E-02 2.62E-01 5%
Copper 8.24E-01 2.27E-01 4.18E-01 1.47E+00 26%
Lead 3.34E-02 1.80E-03 2.50E-02 6.02E-02 1%
Manganese 2.02E-02 9.18E-04 2.10E-02 4.21E-02 1%
Molybdenum 2.10E-02 2.99E-03 8.91E-03 3.29E-02 1%
Selenium 4.56E-02 1.69E-02 4.08E-01 4.71E-01 8%
Vanadium 2.42E-01 6.68E-04 1.00E-01 3.43E-01 6%
Zinc 2.21E-02 2.20E-02 7.07E-02 1.15E-01 2%
Semivolatile Organic Compounds
Anthracene 2.82E-06 1.69E-07 4.88E-05 5.17E-05 0%
Benz(a)anthracene 1.13E-03 1.16E-05 2.15E-02 2.26E-02 0%
Benzo(a)pyrene 1.54E-03 9.66E-06 2.93E-02 3.09E-02 1%
Benzo(b)fluoranthene 2.18E-03 2.17E-05 4.15E-02 4.37E-02 1%
Benzo(k)fluoranthene 6.40E-04 4.19E-06 1.22E-02 1.28E-02 0%
Chrysene 1.69E-03 1.64E-05 3.22E-02 3.39E-02 1%
Dibenz(a,h)anthracene 2.97E-04 8.20E-07 5.65E-03 5.95E-03 0%
Fluoranthene 9.64E-05 2.22E-06 1.83E-03 1.93E-03 0%
Indeno(1,2,3-cd)pyrene 1.39E-03 3.96E-06 2.65E-02 2.79E-02 0%
Naphthalene 3.14E-06 8.56E-07 5.42E-05 5.82E-05 0%
Phenanthrene 9.29E-05 5.28E-06 1.60E-03 1.70E-03 0%
Pyrene 1.88E-04 6.42E-06 3.25E-03 3.44E-03 0%
Pesticides and PCBs
4,4'-DDD 3.58E-05 2.44E-07 8.62E-05 1.22E-04 0%
4,4'-DDE 3.39E-04 9.25E-07 9.55E-04 1.29E-03 0%
4,4'-DDT 4.89E-04 1.95E-06 5.32E-04 1.02E-03 0%
Aroclor 1260 1.61E-03 1.55E-06 3.05E-02 3.21E-02 1%
PCDD/Fs
TEQ mammal 5.53E-02 0.00E+00 1.01E-01 1.56E-01 3%
TOTAL MEDIUM-SPECIFIC RISK 2 0.3 3 6
PERCENTAGE OF TOTAL RISK 36% 5% 59% 100%
Footnotes: 
a. Hazard Quotients presented by exposure medium
b. Combined risk across all media exposures. 
c. Relative contribution of COPEC to total risk associated with the ingestion exposure pathway. 
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Table B-5.8.  Summary of Hazard Quotients Using LOAEL-Based RTVs: Short-tailed Shrew, Assapumpset Brook Area


Scenario Timeframe:  Current/Future
Exposure Point: Assapumpset Brook TOTAL RISK (HI): 12.7
Receptor:  Short-tailed Shrew


Soil Terrestrial
Plants


Terrestrial
Inverts


Metals
Antimony 2.00E-01 1.14E-03 7.22E-01 9.23E-01 7%
Arsenic 3.97E-01 1.13E-02 2.30E-01 6.38E-01 5%
Beryllium 5.08E-03 2.89E-05 3.78E-03 8.89E-03 0%
Chromium 4.57E-05 1.07E-06 1.96E-05 6.64E-05 0%
Cobalt 4.51E-01 1.92E-03 2.80E-01 7.33E-01 6%
Copper 1.07E+00 2.94E-01 5.41E-01 1.90E+00 15%
Lead 2.11E-02 1.14E-03 1.58E-02 3.81E-02 0%
Manganese 1.19E-01 5.40E-03 1.23E-01 2.47E-01 2%
Molybdenum 3.43E-02 4.87E-03 1.45E-02 5.37E-02 0%
Selenium 5.13E-01 1.90E-01 4.59E+00 5.30E+00 42%
Thallium 2.15E-02 4.89E-05 1.96E-02 4.11E-02 0%
Vanadium 4.09E-01 1.13E-03 1.69E-01 5.79E-01 5%
Zinc 2.24E-02 2.22E-02 7.14E-02 1.16E-01 1%
Semivolatile Organic Compounds
Anthracene 3.20E-06 1.91E-07 5.53E-05 5.86E-05 0%
Benz(a)anthracene 2.22E-03 2.27E-05 4.22E-02 4.44E-02 0%
Benzo(a)pyrene 2.52E-03 1.58E-05 4.79E-02 5.04E-02 0%
Benzo(b)fluoranthene 3.43E-03 3.41E-05 6.51E-02 6.85E-02 1%
Benzo(k)fluoranthene 1.13E-03 7.39E-06 2.15E-02 2.26E-02 0%
Chrysene 2.79E-03 2.69E-05 5.29E-02 5.57E-02 0%
Dibenz(a,h)anthracene 4.52E-04 1.25E-06 8.58E-03 9.03E-03 0%
Fluoranthene 1.96E-04 4.51E-06 3.72E-03 3.92E-03 0%
Indeno(1,2,3-cd)pyrene 2.00E-03 5.67E-06 3.79E-02 3.99E-02 0%
Phenanthrene 1.43E-04 8.14E-06 2.47E-03 2.62E-03 0%
Pyrene 3.48E-04 1.19E-05 6.00E-03 6.36E-03 0%
Pesticides and PCBs
4,4'-DDD 1.32E-04 8.99E-07 3.18E-04 4.50E-04 0%
4,4'-DDE 8.28E-05 2.26E-07 2.33E-04 3.17E-04 0%
4,4'-DDT 4.99E-04 1.99E-06 5.42E-04 1.04E-03 0%
Aroclor 1254 1.38E-02 5.51E-05 2.53E-02 3.92E-02 0%
Aroclor 1260 1.55E-02 1.50E-05 2.94E-01 3.10E-01 2%
PCDD/Fs
TEQ mammal 5.24E-01 0.00E+00 9.57E-01 1.48E+00 12%
TOTAL MEDIUM-SPECIFIC RISK 3.8 0.5 8.3 12.7
PERCENTAGE OF TOTAL RISK 30% 4% 66% 100%
Footnotes: 
a. Hazard Quotients presented by exposure medium
b. Combined risk across all media exposures. 
c. Relative contribution of COPEC to total risk associated with the ingestion exposure pathway. 
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Photographs 


1 Emergent wetland at the north end of Lyman Mill Pond. 
2 Skunk cabbage in forested wetland. 
3 Shallow root system of red maple in oxbow Area wetland. 
4 The large upland island south of the Oxbow Remnant. 
5 Emergent wetland in the filled area west of Lyman Mill Pond. 
6 Riparian vegetation along Lyman Mill Pond. 
7 Discharge from retention pond to Lyman Mill Pond 
8 The Oxbow Remnant. 
9 The Oxbow Remnant (eastern end). 
10 Pool "B" . 
11 Pool "C" . 
12 Pool "E". 
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Pool " F " 
Woonasquatucket River downstream of Allendale Road bridge. 


15 Woonasquatucket River between Allendale Dam and Lyman Mill Pond. 
16 Assapumpset Brook (looking upstream towards culvert outlet). 
17 Assapumpset Brook at junkyard. 
18 Stormdrain channel (intermittent stream) in Oxbow Area. 
19 Iron rich seepage water in Oxbow Area wetland. 
20 Oxbow Area during April 16, 2007 flood event. 
21 Oxbow Area during April 16, 2007 flood event. 
22 Typical density of downed trees and limb wood. 
23 Woody debris and leaf litter on forest floor. 
24 Animal burrow in Oxbow wetlands. 
25 Trail leading to the Oxbow Area from Allendale Avenue. 
26 Tree house in the Oxbow Area near the banks of the Woonasquatucket River. 
27 Junkyard along Assapumpset Brook. 
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1.0 INTRODUCTION 


This report describes w êtlands resources at the "Oxbow Area" at the Centredale Manor 
Restoration Project Superfund Site (CMRPSS) in North Providence, Rhode Island (RI) 
[see Location Map, Figure 1]. It includes a map of the wetland plant communities, a 
description of the wetland communities, and a wetland fiinctions and values assessment. 


The Oxbow Area, as defined in this report, is a ca. 40 acre area located at the northern 
end of Lyman Mill Pond and south of Allendale Dam (Figure 2). It is complex of 
riverine, emergent, scrub-shrub, and forested wetland, and adjacent uplands. Most of the 
wetlands are within the 100-year floodplain of the Woonassquatucket River. 


Available data indicate that flooding of the Woonasquatucket River may have deposited 
CMRPSS related contamination in and on the surficial soils and sediment in the Oxbow 
Area. A baseline ecological risk assessment indicates that verminivorous mammal and 
bird populations occurring within the Oxbow Area appear to be at a substantial risk of 
harm due to direct exposure to site related contaminants in floodplain soil and prey items 
(Battelle, 2006a). 2,3,7,8-TCDD is the most substantial contributor to the estimated risks 
to vermivorous receptors. A baseline human health risk assessment completed for the 
area indicates that there is a significant cancer risk associated with floodplain soil 
exposure in the Oxbow Area for passive recreation visitors. Dioxin is the largest single 
contributor to the incremental cancer risk. 


1.1 Environmental Setting 


The Woonasquatucket River flows 18 miles from the town of North Smithfield, RI to 
downtown Providence, RI where it joins the Moshassuck River to form the Providence 
River, which in turn flows into Narragansett Bay. The river has a drainage area of 
approximately 51.9 square miles. Together with the Blackstone River to the north, the 
Woonasquatucket was designated an American Heritage River in 1998. 


The Woonasquatucket River is classified as "B1" by the Rhode Island Department of 
Environmental Management. The reach between the Smithfield waste water treatment 
facility discharge point in Smithfield to Glenbridge Avenue in Providence is impaired. 
The river is listed as "not supporting" for fish and wildlife habitat, fish consumption, and 
primary and secondary recreation. Causes of impairment listed in the draft 2008 Section 
303(d) evaluation include metals (mercury, zinc), dioxin, PCBs, low dissolved oxygen, 
and fecal coliforms (RIDEM, 2008). 


Lyman Mill Pond is a shallow ca. 30 acre impoundment on the Woonasquatucket formed 
by the Lyman Mill Pond dam (or Lymanville Dam). Most of the pond is classified as 
littoral habitat (i.e. less than 3 meters deep). Much of the bottom is vegetated with beds of 
water milfoil and pond weeds (Battelle, 2004) and the pond is considered eutrophic. In 
addition to the Woonasquatucket from the north, the pond receives drainage from 
Assapumset Brook from the west and an unnamed stream from the east. The pond 
supports a warmwater fishery. 







Figure 1: Site Location Map 







The Oxbow Area and Lyman Mill Pond are shown in Figure 2. The area surrounding the 
Lyman Mill Pond and the Oxbow Area is very highly developed, and includes residential, 
commercial, and industrial properties. The Oxbow Area, however, is among the largest 
areas of forested riparian habitat remaining along the Woonasquatucket River 
downstream of the Smithfield town line. 


Figure 2. 2003 Aerial Photograph of the Lyman Mill Pond and the Oxbow Area. 







1.2 Site History 


A review of historic United States Geological Survey (USGS) topographic maps and 
aerial photographs indicate that the Oxbow Area has been altered significantly since the 
1890's. The 1894 USGS 15 minute Providence, RI quadrangle shows the 
Woonasquatucket River flowing southwest from Allendale Dam and then south/southeast 
to Lyman Mill Pond (Figure 3). The 1939 USGS 15 minute Providence, RI quadrangle 
shows an altered configuration of the river charmel between Allendale Pond and Lyman 
Mill Pond (Figure 4). A portion of the original channel was filled and a new channel 
created which flows south from Allendale to Lyman Mill Pond. The configuration of the 
main Woonasquatucket chaimel as shown in the 1939 map is very similar to the current 
configuration (Figure 2). The northern end of Lyman Mill Pond is shown as open water 
in the 1894 map. The 1939 map indicates development of some fringing wetland along 
the old Woonasquatucket channel. 


\j^V. 1̂ 
Figure 3: 1894 Map of the Oxbow Area. Figure 4: 1939 Map of the Oxbow Area 


A 1939 aerial photograph shows the northern portion of the Oxbow Area to be highly 
disturbed (Figure 5). Other areas appear to be vegetated, perhaps with shrubs or small 
trees. The photo clearly shows the relocated river channel, remnants of the original 
chaimel (the "Oxbow Remnant"), the apparent excavation of an east west channel which 
nearly connects the old river channel with the new channel, and the excavation of a 
ponded area near the Woonasquatucket. The next major alternation occurred sometime 
after 1976 when approximately 3.5 acres of the northwest comer of Lyman Mill Pond 
were filled (Figure 6). Aerial photos available from the State of Rhode Island Geographic 
Information System Database (RIGIS) indicate that much of this area was filled between 
1976 and 1981, but that the filling did not end undl sometime between 1997 and 2002. 
Aerial photographs indicate two other areas near the Oxbow Area were filled between 
1962 and 1975. These include an area along the eastern shoreline of Lyman Mill Pond 
and a forested area located east of the Woonasquatucket and just south of a present day 
athletic field. From the available imagery it is uncertain whether the area filled area south 
of the field was forested wetland or upland habitat. 







Figure 5: 1939 Aerial Photograph of the Oxbow Area. 
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dating from 1951 to 2003, Superimposed over the 1939 Aerial Photograph. 







1.3 Sources of Existing Soil, Wetland and Floodplain Information 


Information on soils and wetland mapping is available from RIGIS and the Rhode Island 
Office of the Natural Resources Conservation Service (NRCS). The Rhode Island 
wetland map is not spatially corrected and could not be directly overlain on aerial 
imagery. Topographical information (2 ft. contours, interpreted from aerial imagery) and 
one-hundred year flood elevation was available from GIS maps prepared by Battelle. 


The NRCS soil map of the study area is provided in Figure 7. The map was published in 
1981 and does not reflect some of the filling of wetland which has occurred since that 
time. Descriptions of soil map unit are available on-line (USDA SCS, 1981). Map unit 
Aa (Adrian Muck) is a hydric soil. 


2.0 METHODS 


2.1 Wetlands Delineation 


The wetland determination for the Oxbow Area was conducted through interpretation of 
existing information, including stereo-paired aerial imagery, soil survey information, and 
field work to delineate wetland boundaries. The wetland boundary was identified with 
numbered flags. Flag location was determined by GPS using a Trimble XT unit. 
Reception was improved by using a Trimble Hurricane antennae with a 15 ft. tall 
telescoping pole. The delineation was conducted primarily in the late summer and fall of 
2006. 


2.2 Plant Community Mapping and Community Analysis 


Wetlands plant communities were classified according to the Cowardin et al. (1979) 
system (see Table 1). The study area includes the main portion of the Oxbow Area at the 
northern end of Lyman Mill Pond, the filled area on the western side of the pond (see 
Figure 6), and the confluence of Assapumpset Brook with Lyman Mill Pond. Mapping 
was based primarily on interpretation of stereo-paired black and white aerial 
photographic 9 inch x 9 inch contact prints (flown in 2003) using a stereoscope and field 
studies. Wetland and deepwater habitats were located based on identifying observable, 
characteristic photographic signatures evidenced by color (gray-scale), texture, landscape 
position, vegetation and relative depth of field. Wetlands and waterways were identified 
by superimposing copies of acetate overlays onto an individual contact print, and lining 
up the corresponding stereo-pair under the stereoscope to obtain the proper stereo (3­
dimensional) image and reflectance. This information was transferred to GIS maps using 
ArcGis 9.2 software 


Groundtruthing was conducted to confirm plant community classification and to gather 
information for plant community descriptions. Because of difficult site conditions only 
limited access to scrub-shrub/emergent and emergent communities at the north end of 
Lyman Mill Pond was possible. Emergent communities at the north end of Lyman Mill 







Figure 7: Soil Map of the Oxbow Area 








Pond were inspected primarilyfi-om a kayak. Meander surveys were augmented by plot 
data collected along two transects in the northern portion of Oxbow Area. Data was 
collected from 8 locations using a using a nested plot design with concentric 1 m, 5 m, 
and 10 m diameter plots for, respectively, herbaceous, shrub and tree strata. Because 
most of the field work was conducted in late summer or early fall, herbaceous species 
which flower in the spring and early summer are imder represented. The botanical survey 
was augmented by observations in the spring of 2007. An increment borer was used to 
determine tree age. Plant species identification was according to Magee and Ahles 
(1999). 


Table 1: Vegetation Classification System for Lyman Mill Pond and the Oxbow Area 


LACUSTRINE 

LOW Open Water. Body of water greater than 20 acres 



in area, 6.6 ft in depth 

LABI Aquatic bed vegetation, rooted vascular 

LAB2 Aquatic bed vegetation, floating vascular 

LEM2 Emergent vegetation, nonpersistent 



PALUSTRINE 

POW Open water, less than 20 acres 

PABl Aquatic bed vegetation, rooted vascular 

PAB2 Aquatic bed vegetation, floating vascular 

PEMl Emergent vegetation, persistent 

PEM2 Emergent vegetation, non-persistent 

PSSl Scrub-shrub, broad-leaved deciduous 

PFOl Forested, broad-leaved deciduous 



POW/PEMl Mixed open water, persistent emergent 

PEMl/PSSl Mixed persistent emergent, scrub-shrub 

PSSl/PFOl Mixed scrub-shrub, forested 



RIVERINE 

ROW Open water contained within a channel 



IS Intermittent Stream 

NON-WETLAND 



U-FO Upland forest 

U-S Upland shrub land 

U-G Upland grassland (old field) 



VERNAL POOL 

VP Vernal Pool or Potential Vernal Pool 








2.3 Functions and Values Assessment 


The fianctions and values assessment was based on the Army Corps of Engineers (ACOE) 
New England Division "Highway Methodology" (ACOE, 1995). 


3.0 RESULTS 


3.1 Wetland Delineation 


The results of the wetland delineation and plant community mapping are provided in 
Figure 8. The delineation is straightforward in locations where the wetland-upland 
boundary is associated with an abrupt change in elevation, soil, and vegetation type. 


In some locations, however, the wetland delineation was problematic. These include 
the northern boundary between forested upland and forested wetland, boundaries 
between forested wetland and upland "islands", and recently filled areas dominated by 
herbaceous vegetation. 


In the northern forested areas and upland islands the transitionfi-om upland to wetland 
was often not associated with a sharp change in topography. In problem areas the 
vegetation was predominantly hydrophytic, but the soils were atypical and not clearly 
hydric. A site visit to the Oxbow Area with the ACOE New England District Regulatory 
Branch and the Rhode Island Office of the NRCS confirmed that the site contained 
"problem soils". Soils in forested areas were difficult to interpret because of past history 
of disturbance, shallow topsoil underlain by coarse sand, gravel and stone, staining by 
seepage of iron rich waterfi"om adjacent hillsides, alluvial depositsfi"om the 
Woonasquatucket River and a storm drain system which discharges into the northwest 
comer of site. Furthermore, soils in the northern portion of the site classified as "Podunk 
fine sandy loam" differedfi"om the published description of this soil type. 


ACOE New England District regulatory staff recommended using the evidence of 
vegetation and hydrology to make the wetland determination, and when information 
about hydrology during the growing season was unavailable, making a conservative 
determination based on vegetation alone. The wetland determination along the northern 
portion of study area and the upland islands was conducted in the fall of 2006 and is 
based primarily on vegetation. The Corps regulatory office recommended collecting 
hydrological information during the spring of 2007, indicating that "evidence of 
groundwater close to the surface that is, or could be reasonably extrapolated as during the 
early growing season being, within 12" of the surface" would be indicative of wetland 
hydrology (Minkin, 2006). Observations made from mid March through early May of 
2007 indicate soils in problem areas classified by vegetation as wetland were saturated 
within 12" of the soil surface. Therefore the delineation based on vegetation conducted 
in the fall of 2006 appears accurate. Precipitation during the early spring of 2007 was 
above normal and whether soil moisture observations are typical of spring site conditions 
is uncertain. 
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Figure 8: Oxbow Area Plant Community Map 








Filled areas at the southwest portion of the site also did not exhibit typical hydric soils. 
The wetland boundary in these areas was based on vegetation, evidence of hydrology, 
and presence or absence of redoximorphic features within 12" of the soil surface. 


3.2 Plant Community Descriptions 


This section provides a brief description of plant communities encountered on the site. 
The description is based primarily on meander surveys and, for forested and 
forested/scrub-shrub communities, plot data provided in Appendix A. Plant communities 
are shown in Figure 8. Appendix B provides a list of plants noted during the study with 
common and scientific names. Table 3 gives the area (acres) for each community type in 
the Oxbow Area (exclusive of the Assapumpset Brook confluence). 


Table 2: Communities at Lyman Mill Pond and the Oxbow Area 


Community Type Area 
(acres) 


LACUSTRINE 


Open Water 20.9 
PALUSTRINE 


Open Water 0.9 
Emergent vegetation, persistent 5.4 
Scrub-shrub, broad-leaved deciduous 0.9 
Forested, broad-leaved deciduous 11.1 
Mixed open water, persistent emergent 0.5 
Mixed persistent emergent, scrub-shrub 2.2 
Mixed scrub-shrub, forested 3.8 


RIVERINE 


Open Water 1.5 
Intermittent Stream <0.1 


UPLAND 
Forest 10.6 
Shrub 1.5 
Grassland 3.0 


OTHER 
Vernal Pool or Potential Vernal Pool 0.1 
Sediment Retention Basin 1.0 


TOTAL 63.4 
Notes: 


Wetland classification system modified from Cowardin et al. (1978) 
Potential vernal pools which appear to be permanent pools are classified as 
Palustrine Open Water 
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3.2.1 Oxbow Area 


Emergent (persistent emergent) 


The emergent community at the northern end of Lyman Mill Pond is dominated by 
swamp loosestrife and purple loosestrife (Photograph 1). Associated species include 
swamp rose, sweet fern, tall meadow rue, cattail, climbing hempweed, and common 
morning glory. Red maple saplings, red osier dogwood, and other shrubs are also 
present. 


Scrub-shrub 


Species encountered in Oxbow scrub-shrub communities include northern arrow-wood, 
red osier dogwood, highbush blueberry, glossy buckthorn, speckled alder winterberry, 
poison ivy, Virginia creeper, honeysuckle, and red maple. Herbaceous species present 
include skunk cabbage, royal fern, cinnamon fern, sensitive fern, and jack in the pulpit. 


Forested Wetland 


The tree strata in forested wetlands was dominated by red maple. Maple ranged in 
diameter up to about 16", with a maximum age of about 60 years. Multiple stemmed 
trees were common. Northern red oak was common at higher elevations (wetland upland 
transition zone and isolated hummocks) and occurred occasionally at lower elevations. 
Other tree species present include swamp white oak, black oak, black gum, aspen, black 
willow, and Cottonwood. The shrub stratum was dominated by bush honeysuckle, glossy 
buckthorn, and northern arrowwood. Other shrubs present include high bush blueberry, 
winterberry, speckled alder, witch hazel, and Japanese barberry. Skunk cabbage was 
common in the understory, and formed dense colonies in some areas (Photograph 2). 
Other herbaceous species present include cinnamon fern, royal fern, sensitive fern, jack 
in the pulpit, jewelweed, Canada mayflower, wood anemone, wood aster, and Japanese 
knotweed. Vines present include green briar, poison ivy, wild grape, Virginia creeper, 
multiflora rose, and Oriental bittersweet. Trees in the forested wetland had shallow roots 
systems, indicative of high ground water and/or shallow soils (Photograph 3). 


Forested Upland Islands 


Several upland islands occurring within forested wetlands were delineated. The largest 
island (1.6 acres) is located south of the Oxbow Remnant (Photograph 4). Northern red 
oak was the dominant canopy species with red maple of secondary importance. Other 
trees noted include white oak, black oak, black cherry, American hornbeam, and 
American beech. A core taken from one of the larger oaks (18" DBH) showed the tree 
was 72 years old. There was no evidence of recent logging activity (cut stumps). Fallen 
dead limbs and snags were common. The understory was largely open with only 
scattered shrubs and saplings. Canada mayflower was the most common herbaceous 
species. There was also a large colony of lily of the valley, a naturalized herbaceous 
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species. Dry land access to the upland island is provided solely by a narrow berm 
between the Oxbow Remnant and a permanently ponded area (Pool B, see below). 


Three other small (0.14 - 0.45 acre) upland islands were delineated north of the oxbow. 
Common trees species on these islands were northern red oak, aspen, red maple, 
American hornbeam, and black cherry. Other small (most much less than 0.1 acre) 
upland islands occur in forested wetland but were not delineated. 


Forested Upland (North of the Oxbow Forested Wetland) 


Forested upland north of the oxbow wetlands supports a diverse plant community. The 
eastern third of the area consists of early successional forest vegetated with aspen, sumac, 
tree of heaven, white ash, Japanese knotweed, and Asiatic bittersweet. The remainder is 
vegetated with more mature forest, with red maple the most common species in sample 
plots. Other tree species present include white oak, white ash, cottonwood, common 
catalpa, black cherry, red oak, black oak, hackberry, tree of heaven, Norway maple, and 
apple. The largest trees noted in sample plots were a cottonwood and a catalpa, which 
both had a DBH of about 30 inches. Red maple with dbh ranging from 10-16" were 
common and a large (16" dbh) hackberry was noted. Species noted in the shrub/sampling 
layer include red maple, glossy buckthorn, bush honeysuckle, oriental barberry, black 
cherry, cottonwood, and Norway maple. Canada mayflower and wild lily of the valley, 
dewberry, poison ivy, jewelweed, and yucca occur in the herbaceous layer. In areas with 
a more open canopy caused by tree falls or some other disturbance, Virginia creeper, 
oriental knotweed, green briar, bramble, oriental bittersweet, jewelweed, and grasses are 
common. Oriental knotweed and Asiatic bittersweet are abundant along the forest edge. 
Snags and fallen dead wood are common. There was no indication or recent logging 
activity (i.e. no cut stumps). 


3.2.2 Filled Area 


Communities delineated in or near the filled area along the northeastern shoreline of 
Lyman Mill Pond are described below. 


Emergent Wetland 


About I acre of the area is emergent wetland (Photograph 5). The community is 
dominated by herbaceous species. Shrubs are present but cover is less than 10 percent. 
The site has shallow soils, and generally could not be augured below 8 - 12". Small 
pools of standing water were present in the fall of 2006. The plant community is quite 
diverse. Herbaceous species present include soft rush, Joe pye weed, purple loosestrife, 
woolgrass, sedges, trefoil, little blue stem, lance leaved goldenrod, deer tongue grass, 
water-dock, other grasses, daisy fleabane, mugwort, bonset. Queen Anne's lace, and 
Phragmites. Tree and shrub species present include pussy willow, gray birch, 
meadowsweet, hardtack, alder, cottonwood seedlings, glossy buckthorn, autumn olive 
and high bush blueberry. Poison ivy is also present. 
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Upland Grassland (old field) 


About 3 acres of the area is grassland (old-field) vegetated with a mix of grasses, 
herbaceous vegetation, and early successional trees and shrubs. Tree and shrub cover is 
about 30 percent. Common species present include mugwort, cottonwood, bedstraw, 
autumn olive, and pussy willow. Other species present include oriental knotweed, daisy 
fleabane, goldenrod, tansy, sunflowers, vetch, deer tongue grass, tree of heaven, high 
bush blueberry, bramble, grey birch, and common catalpa. 


Shrub land (early successional forest") 


About 1.5 acres of the filled area is wooded with aspen, grey birch, autumn olive, and 
willow. Tree and shrub cover in this area is about 75 percent. Associated species include 
goldenrods, grasses (including little blue stem), orietnal knotweed, Asiatic bittersweet, 
Russian olive, speckled alder, red oak, and white oak seedlings. 


3.2.3 Lvman Mill Pond 


Lacustrine Open Water 


Lyman Mill Pond supports a productive submerged aquatic plant community but no 
attempt was made to map distribution of aquatic vegetation within the pond and the entire 
pond was simply classified as LOW/LAB. 


Riparian Vegetation along Lvman Mill Pond 


Except for wetland complex at the north end of the pond the shoreline along most of 
Lyman Mill Pond quickly transitions to upland habitat. In many areas only a narrow 
fringe of trees and shrubs buffers the pond from development. Along the western 
shoreline north of the Assapumpset Brook confluence, the narrow riparian zone is well 
vegetated with mature trees and shrubs (Photograph 6). Common species present include 
northern red oak, red maple, alder, sweet pepperbush, and northern arrowwood. Other 
species noted include highbush blueberry, red osier dogwood, winterberry, staghom 
sumac, Asiatic bittersweet, multiflora rose, black willow, American beech, indigobush, 
witch hazel, grey birch, white oak, Japanese knotweed, and wild grape. 


3.2.4 Assapumpset Brook Confluence 


About two acres of vegetated riparian habitat is present the confluence of Assapumpset 
Brook with Lyman Mill Pond. Most of this area is forested/scrub-shrub wetland with a 
small amount of emergent wetland along the shoreline Red maple, speckled alder, and 
red osier dogwood are the dominant species. Other species noted include black willow, 
common catalpa, wild grape, green briar, sensitive fern, and skunk cabbage. The 
emergent vegetation is dominated by swamp loosestrife, purple loosestrife, and cattail. 
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3.2.5 Sediment Retention Ponds 


Two sediment retention ponds are present east of Lyman Mill Pond. The ponds have a 
combined area of 1 acre. Both ponds are used by a material processing company. The 
shoreline of the larger pond is vegetated with a narrow band of trees, shrubs, and 
Phragmites. This pond was frequently observed discharging turbid water through a 
channel which flows into Lyman Mill Pond (Photograph 7). 


3.3 Rare Plant Species 


No native plants listed as rare or protected in Rhode Island (Enser, 2002) were noted. 
The most unusual plant found on site was sweet bay {Magnolia virginiana). A single 10 
ft. tall specimen was noted growing in scrub-shrub wetland near the upland island located 
south of the oxbow. Sweet bay is a southern species at the northern limit of its range in 
Rhode Island. 


3.4 Invasive Plant Species 


As is the case for most urbanized areas in southern New England the Oxbow Area 
supports populations of numerous invasive species. Invasive species encountered on site 
include Oriental knotweed, Phragmites, purple loosestrife, glossy buckthorn, bush 
honeysuckle, Asiatic bittersweet, multiflora rose, green briar, tree of heaven, and 
common catalpa. Bush honeysuckle and glossy buckthorn are common in the understory 
in forested wetland and upland north of the Oxbow. Knotweed is common in edge 
habitat north the west of the Oxbow. It also occurs within forested areas (both wetland 
and upland) but is not abundant because shade limits its growth. Knotweed also occurs in 
the filled area and elsewhere along Lyman Mill Pond. Purple loosestrife is abundant in 
emergent wetland located at the north end of the Lyman Mill Pond. It also occurs in the 
filled area emergent wetland. Several small patches of Phragmites occur in forest 
wetlands north of the Oxbow, mostly within 100 feet of an intermittent stream. Most 
shoots are less than 6 ft tall and their growth appears shade limited. The filled area 
emergent wetland includes a small patch (ca. 1()00 sf) of Phragmites which is expanding 
and poses a long term threat to the wetland. No Phragmites was noted in emergent or 
scrub-shrub wetland at the north end of Lyman Mill Pond but the area appears vulnerable 
to Phragmites colonization. Phragmites also occurs in the sediment retention ponds east 
of Lyman Mill Pond. Oriental bittersweet is common in edge habitat and disturbed areas 
with abundant sunlight. Green briar is found in both wooded upland and wetland areas. 


3.5 Vernal Pools 


The Oxbow Area contains depressions that hold water for varying lengths of time. Some 
of these areas are isolated or semi-isolated from the Woonasquatucket River and Lyman 
Mill Pond and could provide Ashless habitat for invertebrates and amphibians. These 
areas can be classified according to hydrological classes described by Colbum (2004): 
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Hydrological Class Duration of Flooding 
Ephemeral or Rainwater Pools A few weeks 
Short-cycle, spring-filling pools 3-4 Months 
Long-cycle, spring-filling pools 5-8 Months 
Short-cycle, fall-filling pools 7-9 Months 
Long-cycle, fall-filling pools 9-11 Months 
Partially Drying Pools Draw down consistently but a relatively 


small area of standing water or saturated 
substrate usually remains 


Semi-permanent pools 36-120 months; occasionally may dry out 
completely as rarely as every 5 to 10 years; 
may temporarily sustain fish 


Permanent Fishless Ponds Do not dry or drawdown substantially 
except during droughts; fish eliminated by 
freezing or seasonal anoxic condifions 


Classic vernal pools would generally be described as short or long cycle pools. These 
pools may remain wet long enough to support breeding activity by wood frog and mole 
salamanders but do not support fish. Semi-permanent and permanent fishless ponds 
typically do not support wood frogs or mole salamanders but may support frogs which 
require more than one year to complete their life cycle such as bullfrog and green frog. 
All these habitats, including ephemeral pools, support invertebrates such as protists, 
rotifers, crustaceans, and insects, and thus enhance local biodiversity. 


Figure 8 shows the location of Oxbow Area pools. 


Pool A (the "Oxbow Remnant"): This 0.6 acre channel nearly divides the Oxbow 
Area from east to west. This area includes the former river channel and an area, 
excavated many decades ago (Photographs 8 and 9). The Oxbow Remnant is not 
normally connected to the Woonasquatucket River, but receives overland flow during 
high flow events. During an April 16, 2007 flood, overland flow crossed the Oxbow at 
several locations and there was a direct connection to the Woonasquatucket River. Under 
normal flow conditions the Oxbow Remnant is connected through emergent marsh and a 
narrow channel to Lyman Mill Pond. Pool A probably supports fish, at least seasonally, 
and therefore is unlikely to provide breeding habitat for mole salamanders, frogs or 
invertebrates associated with classic vernal pools. It may provide valuable nursery 
habitat for fish. 


Pool B: This pool is man made and was apparently constructed in the 1930's. It is 
ringed by a steep sided earthen berm (Photograph 10). This pool was constantly flooded 
from the summer of 2006 to May of 2007 present and is likely either semi-permanent 
pool or permanent fishless pool. It was frozen to the bottom (or nearly so) in February of 
2007. The pool is rarely flooded by the Woonasquatucket River. Based on observations 
of high water mark (leaf staining and wrack line) it was not flooded during an April 16, 
2007 event when other areas of the Oxbow were inundated by overland flow. The pool 
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was searched for amphibian egg masses on May 8, 2007. Water depth ranged to about 4 
ft. and averaged about 2 feet. The substrate was hard bottomed, overlain with about 6-12" 
of soft surficial sediment and leaves. No wood frog or mole salamander egg masses wee 
found. Year old bullfrog pollywogs were present. Invertebrates noted include midge 
larvae, mosquito larvae, and isopods. The Oxbow Area was visited on the evening of 
May 12 to listen for frog calls. Only an occasional bullfrog call was heard at this location. 


Pool C: This small (ca. 30 ft diameter) pool is located within forested wetland 
south of the large upland island (Photograph 11). This pool was observed from 
September of 2006 to May 2007, It was dry in early fall but inundated by February and 
is best classified as a short-cycle fall-filling pool. The pool was searched for amphibian 
egg masses on May 8, 2007. At this time water depth water depth ranged to about 12 ­
18". The substrate was hard bottomed, with about 6 - 1 2  ' of soft surficial sediment and 
leaves. No wood frog or mole salamander eggs masses were found. An unidentified frog, 
likely a green frog or bullfrog, was seen. Invertebrates noted included midge larvae, 
isopods, amphipods, springtails, dytiscid larvae, and mosquito larvae. The pool was 
visited on the evening of May 12 to listen for frog calls. Only an occasional bullfrog call 
was heard at this location. 


Pool D: This pool is a long linear, shallow pool located south of the Oxbow 
Remnant (Pool A) and adjacent to the large upland island. This area was inundated 
during the early fall of 2006 through May of 2007. The pool is normally about 10-15 
feet wide and has a water depth less than 18". It is normally connected to other surface 
waters at its southern end. During high flow events it functions as a stream channel, but 
is more typically ponded and supports an aquatic invertebrate community more 
characteristic of vernal pools than intermittent streams. A spring peeper was heard 
calling near the pool on May 12. 


Pool E: This shallow pool was observed full in the winter of 2007 and may be a 
short cycle fall-filing pool (Photograph 12), It was inundated by the April 16, 2007 
flood event. A few weeks later (May 8) the pool was 75 percent dry and had a maximum 
water depth of about 12 inches and had a thick, iron rich surface film. No frog or mole 
salamander egg masses were observed in the pool. Water boatmen and mosquito larvae 
were noted. No frog calls were heard near the pool on May 12. 


Pool F: This shallow pool was observed in the winter of 2007 and appears to be 
a short cycle fall-filing pool. It was not inundated by the April 16 flood event and was 
nearly dry on May 8 (Photograph 13). No frog calls were heard near the pool on May 12. 


Other Oxbow Area Pools: A small pool is present at the base of the steep 
embankment near the north western end of the site. A few spring peepers were heard 
calling in this vicinity on May 12. Several other small depressions observed within 
forested wetlands north of the Oxbow may function as short - cycle or ephemeral pools. 


The USFWS conducted an anuran call survey at Lyman Mill Pond and other areas along 
the Woonasquatucket in 2000 and 2001 (Eaton-Poole, 2002). One of the stations was 


18 







located on Lyman Mill Pond, south of the Oxbow Area emergent wetland. Calls of 
spring peeper, pickerel frog, American toad. Fowler's toad, green frog, bullfrog, and gray 
tree frog were heard at this location. The site had the highest diversity and abundance of 
frogs of all the Woonasquatucket monitoring stations. The results of the USFWS call 
study are not comparable to those of this study, which was narrowly focused on 
individual vernal pools. 


3.6 Streams and Rivers 


3.6.1 Woonasquatucket River 


The 1200 ft. long reach of the Woonasquatucket River between Allendale Dam and 
Lyman Mill Pond is mostly run and pool habitat, with short sections of riffle located near 
Allendale Dam and a few hundred feet downstream of the dam. The width of the river 
averages about 50 feet. The substrate is mostly sand and cobble, with few large boulders. 
The banks are generally well vegetated (Photographs 14 and 15). 


3.6.2 Assaspumpset Brook 


Assapumpset Brook originates in wetlands in Johnston near the Smithfield town line and 
flows 2.8 miles to Lyman Mill Pond. Water quality of the stream is classified as "B" by 
the Rhode Island DEM, Two sections of the brook, totaling about 750 ft, are culverted 
downstream of Waterman Road. The brook daylights into a confined channel about 800 
feet upstream of Lyman Mill Pond (Photograph 16) and flows through an industrial area 
(automobile junk yard). The final 100 feet of the brook flows freely through a wooded 
area to Lyman Mill Pond (Photograph 17). 


3.6.3 Intermittent Streams 


The Oxbow Area receives drainage from one large storm drain. The 24 inch drain enters 
from the northwest and cuts a 4 - 6 ft. wide, 400 ft. long channel through forested upland 
and wetland (Photograph 18). The drainage channel ends in a braided, sandy outwash 
plain. 


3.7 Wildlife Observations 


Table 3 lists wildlife noted in the study, area. The list includes incidental observations 
and is not a comprehensive inventory of wildlife inhabiting the area. Reports by local 
residents added red fox and opossum to the list. Animal burrows, probably those of 
wood chuck or fox, were common in forested upland. 
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Table 3: Wildlife Observed at the Oxbow Study Area. 


Class 


Mammals 


Birds 


Reptiles 
Amphibians 


Common Name 


red fox 


white-tailed deer 
Virginia opossum 


Eastern cottontail 
Eastern chipmunk 


gray squirrel 
raccoon 


Canada goose 


mallard duck 
song sparrow 
blue jay 


Northern cardinal 
common yellowthroat 


black-capped chickadee 
grackle 


tufted titmouse 
golden crowned kinglet 


Brown-headed cowbird 
sharp shinned hawk 
red-tailed hawk 
killdeer 
American crow 
great blue heron 
American goldfinch 
redwing blackbird 
kingfisher 


downy woodpecker 
white-breasted nuthatch 
vireo 
mouming dove 
painted turtle 


bull frog 


wood frog 


spring peeper 


Scientific Name 


Vulpes vulpes 


Odocoileus virginianus 
Didelphis virginiana 


Sylvilagus floridanus 


Tamias striatus 
Sciurus caroliensis 


Procyon lotor 


Branta canadensis 


Anas platyrhynchos 


Melospiza melodia 
Cyanocitta cristata 


Cardinalis cardinalis 
Geothlypis trichas 
Parus atricapillus 


Quiscalus quiscula 
Parus bicolor 


Regulus satrapa 


Molothrus ater 
Accipter striatus 


Buteo jamaicensis 
Charadrius vociferus 


Corvus brachyrhynchos 
Ardea herodias 
Carduelis tristis 
Agelaius phoeniceus 
Ceryle alcyon 
Picoides pubescens 
Sita carolinensis 
Virea sp. 
Zenaida macroura 
Chysemys picta 


Rana catesbeiana 


Rana sylvatica 
Hyla cnicifer 







4.0 Functions and Values Assessment 


4.1 General 


The Corps Highway Methodology lists eight wetland functions and five wetland values 
(See Box 1). This list of wetlands functions and values is fairly comprehensive and can 
be used as framework for assessment wetland fianctions and values. For this assessment 
one function has been added to the list - Carbon Sequestration. For each fimction or 
value the Highway Methodology included a series of descriptors to help with the 
evaluation. The list of descriptors is again, not exhaustive, but can be used as basis for 
the assessment. The descriptors listed for each function and value are provided in 
Appendix C. 


4.2 Oxbow Area Assessment 


The Highway Method includes an evaluation form. A modified version of this form was 
used to rate the 6 major wetland commimities found at the Oxbow. These are: 


• Forested (PFO) 
• Forested/scrub-shrub (PFO/PSS) 
• Emergent/scrub-shrub (PEM/PSS) 
• Emergent (PEM) - Lyman Mill Pond 
• Emergent (PEM) - "filled" area 
• Open water (POW) - "Oxbow Remnant" 


The completed evaluation forms are provided in Appendix D. A general discussion of 
each function/value is provided below. 


4.2.1 Groundwater Recharge/Discharge 


Groundwater recharge is the movement of surface water through the subsurface to 
groundwater. This function is often difficult to accurately assess without detailed 
hydrogeologic studies. Assessing recharge involves determining if the 
rate of recharge exceeds the rate of groundwater discharge. Indicators of the potential for 
groundwater recharge opportunity are subsurface geology, soils, topography, and 
available water table information. Although the process is the same, infiltration of surface 
water that replenishes soil moisture but does not reach an underlying aquifer is 
technically not groundwater recharge. 


The study area is not mapped as a critical groundwater recharge area or a groundwater 
reservoir by RIGIS (2007). Groundwater in the area is classified as "GA" by the 
RIDEM. Lyman Mill Pond and the Oxbow Area are located in a glacial valley and are 
underlain by sand and gravel deposits (Corcoran, n.d). This suggests some recharge 
could occur from the reservoir and adjacent wetlands. 
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Box 1: Wetland Functions and Values 


1) GROUNDWATER RECHARGE/DISCHARGE — This function considers the 
Potential for a wetland to serve as a groundwater recharge and/or discharge area. 
Recharge should relate to the potential for the wetland to contribute water to an 
aquifer. Discharge should relate to the potential for the wetland to serve as an 
area where groundwater can be discharged to the surface, 


2) FLOODFLOW ALTERATION (Storage & Desynchronization) — This function 
considers the effectiveness of the wetland in reducing flood damage by 
Attenuation of floodwaters following precipitation or runoff events, 


3) FISH AND SHELLFISH HABITAT ­— This function considers the effectiveness 
of seasonal or permanent waterbodies associated with the wetland in question for 
fish and shellfish habitat, 


4) SEDIMENT/TOXICANT/PATHOGEN RETENTION — This function reduces or 
prevents degradation of water quality. It relates to the effectiveness of the 
wetland as a trap for sediments, toxicants, or pathogens, 


5) NUTRIENT REMOVAL/RETENTIONA'RANSFORMATION — This function 
relates to the effectiveness of the wetland to prevent adverse effects of excess 
nutrients entering aquifers or surface waters such as ponds, lakes, streams, rivers, 
or estuaries, 


6) PRODUCTION EXPORT (Nutrient) — This function relates to the 
effectiveness of the wetland to produce food or usable products for humans 
or other living organisms. 


7) SEDIMENT/SHORELINE STABILIZATION — This function relates to the 
effectiveness of a wetland to stabilize streambanks and shorelines against 
erosion, 


8) WILDLIFE HABITAT — This function considers the effectiveness of the 
wetland to provide habitat for various types and populations of animals 
typically associated with wetlands and the wetland edge. Both resident and/ 
or migrating species must be considered. Species lists of observed and 
potential animals should be included in the wetland assessment report, 


9) RECREATION (Consumptive and Non-Consumptive) — This value 
considers the effectiveness of the wetland and associated watercourses 
to provide recreational opportunities such as canoeing, 
boating, fishing, himting, and other active or passive recreational activities. 
Consumptive activities consume or diminish the plants, animals, or other 
resources that are intrinsic to the wetland, whereas non-consumptive 
activities do not. 
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Box 1: Wetland Functions and Values (continued) 


10) EDUCATIONAL/SCIENTIFIC VALUE — This value considers the 

effectiveness of the wetland as a site for an "outdoor classroom" or as a 

location for scientific study or research. 



11) UNIQUENESS/HERITAGE — This value relates to the effectiveness of the 

Wetland or its associated waterbodies to produce certain special values. 

Special values may include such things as archaeological sites, unusual 

aesthetic quality, historical events, or unique plants, animals, or geologic 

Features. 



12) VISUAL QUALITY/AESTHETICS — This value relates to the 

visual and aesthetic qualities of the wetland. 



13) THREATENED or ENDANGERED SPECIES HABITAT — This value 

relates to the effectiveness of the wetland or associated waterbodies to 

support threatened or endangered species, 



14) CARBON SEQUESTRATION — This function relates to the ability of the wetland to 
sequester carbonfrom the atmosphere through retention in biomass in vegetation (living or 
dead) and the soil. 


Groundwater discharge is the movement of subsurface water to the ground surface, 
Sometimes through seeps and springs. The patterns of discharge may vary spatially and 
temporally and can be difficult to assess in the field, A good indicator of potential 
groundw^ater discharge is a permanent saturated or flooded condition in an area where an 
inlet is absent. Another good indicator is the presence of seeps and springs. 


Groundwater seeps were noted discharging iron rich groundwater at the base of steep 
slopes along the northern edge of the forested wetland (Photograph 19), The volume of 
these seeps is very low relative to flow of the Woonasquatucket River, They do however; 
add to habitat diversity at the site. 


4.2,2 Floodflow Alteration 


Flood flow alteration is the ability of a wetland to reduce the extent and duration of 
flooding by reducing or desynchronizing peak flows. Flows may be reduced by either 
surface or subsurface storage of floodwaters. Indicators of potential for flood flow 
alteration include surface waters that temporarily increase in size, rough surfaces or dense 
vegetation (which slow flows) constricted outlets, and permeable soils that allow 
subsurface storage. 
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Almost all delineated Oxbow Area wetlands are within the 100 year floodplain. Direct 
and indirect observations indicate that floodwaters fan across the forested wetland north 
of the Oxbow Remnant during flood events (Photographs 20, 21), These waters either 
return to the Woonasquatucket River or flow into the Oxbow Remnant, Water reaching 
the remnant is gradually discharged into Lyman Mill Pond, 


Scrub-shrub and emergent wetlands at the head of Lyman Mill Pond restrict flow of the 
Woonasquatucket into open water areas of the pond. The Oxbow wetlands are relatively 
flat and provide temporary storage for floodwaters. This storage function may be primary 
supported by forested, scrub-shrub, and scrub-shrub-emergent wetlands because some of 
the emergent wetland adjacent to the pond may be semi-floating and not always 
inundated by flood waters. As flood flows recede some water is retained in temporary 
pools within the wetlands. 


The magnitude of flood flow alteration provided by the Oxbow wetlands is unknown. A 
hydrologic evaluation would be needed to quantify the impacts of wetlands on 
downstream water surface elevations during flood events. Areas downstream of Lyman 
Mill Pond are heavily developed so the wetlands may provide some flood damage 
reduction benefits. 


4.2,3 Fish Habitat 


Wetlands can provide important breeding, feeding, and resting habitat for fish. Indicators 
associated witli effective aquatic habitat include the presence of perennial open water or 
open water/emergent habitat, good water quality (well oxygenated), lack of barriers to 
fish movement, and lack of extreme water level fluctuations. Wetlands without perennial 
open water may provide fisheries habitat if they are flooded seasonally and contiguous 
with a riverine or perennial open water habitat. 


The Oxbow Remnant and associated emergent wetland are permanently flooded and 
connected to Lyman Mill Pond, These areas likely provide at least seasonal habitat for 
adult or juvenile warm water fish species which occur in Lyman Mill Pond. The Oxbow 
Remnant freezes and it is unknown if fish can overwinter in the area. Other permanent or 
temporary pools within vegetated wetlands dry up seasonally or freeze to the bottom and 
do not provide fish habitat. 


The Woonasquatucket River once supported populations of anadromous fish including, 
Atlantic salmon, shad, and alewife. There is currently interest in restoring shad and 
alewife through provision offish passage facilities or removal of dams downstream of 
Lyman Mill Pond. There are currently no plans to provide fish passage at the Lyman Mill 
Pond dam. 
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4.2.4 Sediment/Toxicant/Pathogen Reduction 


This function relates to the ability of the wetland to trap sediment and contaminants 
contained in runoff from surrounding uplands or surface waters which inundate wetland 
areas. Indicators associated with this function include a source of sediment or 
contaminants, periodic or permanent inundation of the wetlands with surface waters, and 
evidence of sediment or contaminant accumulation. Retention of sediment is enhanced by 
diffuse surface flow, slow water velocity, and thick surface vegetation or leaf litter. 


Documented accumulation of contaminants from the upstream Centredale Superfund 
source area is indicative of this function occurring in site wetlands. The highest 
concentrations of site contaminants in the Oxbow have been found in the Oxbow 
Remnant. This area receives flow from the Woonasquatucket River via overland flow 
through forested wetland and, during very high flow events, via a direct connection with 
the Woonasquatucket River. Accumulation of fine grained sediment and Centredale 
derived contaminants in the Oxbow Remnant confirms that it functions to retain sediment 
and sediment bound contaminants. Deposits of fine sediment on leaf liter indicate that 
retention of sediment and possibly contaminants also occurs within vegetated forested 
and scrub-shrub wetland areas that are submerged during flood events. 


The forested wetland retains sediment deposited by an intermittent stream that originates 
with a storm drain at northwest comer of the Oxbow. Fairly thick (<0.6") deposits of 
sediment can be found near the end of the 400 ft long channel. The sediment deposited in 
the wetland is likely both material eroded by high flows through the channel and 
sediment (road runoff) discharged from the storm drain. 


4.2.5 Nutrient Removal/Retention/Transformation 


This function relates to the ability of the wetland to retain nutrients contained in runoff 
from surrounding uplands or surface waters which inundate wetland areas. Indicators 
associated with this function include a source of nutrients, periodic or permanent 
inundation of the wetlands with surface waters, and evidence of sediment accumulation. 
Retention of sediment bound nutrients is enhanced by diffuse surface flow, slow water 
velocity, and thick surface vegetation or leaf litter. Transformation of nitrogen (nitrate) to 
nitrogen gas (N^) is enhanced by anaerobic condition occurring within wetland soils or 
aquatic sediment. 


Documented upstream sources of nutrients along with evidence of sediment retention are 
indicative of this function occurring in site wetlands. Sediment accumulation occurs in 
the Oxbow Remnant and within vegetated wetland areas that are submerged during flood 
events. The retained sediment likely contains both phosphorus and nitrogen. The 
phosphorus will remain bound to soil under aerobic conditions. Under anaerobic 
conditions, phosphorus is released into wetland soils and may be transported by surface 
waters or groundwater. Ammonia may be taken up by wetland vegetation or transformed 
(under aerobic conditions) in wetlands soils to nitrate. Transformation of nitrate nitrogen 
to nitrogen gas likely occurs in sediment within the Oxbow Remnant and anaerobic soils 
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or subsoil within vegetated wetlands. Studies elsewhere indicate that forested wetland 
can significantly reduce nitrogen and phosphorus levels in soil water as it passes through 
the wetland. Emergent wetlands associated with Lyman Mill Pond probably function 
poorly for nutrient retention since they are rarely flooded during the growing season. 
Also, phosphorus retention in herbaceous vegetation is time-limited since most of the 
phosphorus in leaves is released quickly as the leaves senesce in the fall. 


4.2.6, Production Export 


Production export is the production of organic material that supports the food chain. 
Production export includes leaf litter and dead wood, fruit, seeds, nectar, insects, and 
harvestable wildlife. Wetland production can support food chains within the wetland and, 
through export, other communities. An example of export is leaf litter from a forested 
wetland supporting aquatic food chains in an adjacent riverine system. Indicators that a 
wetland may be effective at food chain export include proximity to riverine habitat, 
overhanging vegetation, existence of an outlet which allow for flushing of production 
from a wetland, plants which produce abundant fruits and seeds, and productive 
vegetation. 


All wetlands in the Oxbow Area produce organic mater that supports food chains within 
the wetland. Potential for production export is greatest for forested wetland along the 
Woonasquatucket River where exported leaf litter and snags help support the riverine 
invertebrate and fish communities. In emergent wetland, nectar produced by purple 
loosestrife supports local pollinator populations. Vernal pools and temporary pools 
produce flying insects (e.g. midges, mosquitoes) which support wide ranging 
insectivorous species (swallows and bats). Seed from wetland trees (oak and maple) 
may support small mammals which inhabit adjacent uplands. Although wildlife such as 
deer and squirrel occur in the Oxbow wetlands, hunting is not permitted in Johnston, RI, 
so there is no legal production "export" for human use. 


4.2.7 Sediment/Shoreline Stabilization 


Shoreline stabilization occurs along rivers and lakes where wetland vegetation increases 
resistance to erosion caused by wave action and currents. This function is usually absent 
in wetlands not associated with an open water body or flowing water. The potential for 
strong waves or currents and the presence of strong root masses are indicators of this 
function. 


In the Oxbow Area, forested and scrub shrub wetland growing along the 
Woonasquatucket River provide this function. Although there are localized areas of 
minor erosion, the river bank appears stable (Photograph 14). 


4.2.8 Wildlife Habitat 


Wetlands provide food, shelter, and nesting areas for many types of wildlife, including 
game and non-game species. General indicators that characterize wildlife diversity and 
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abundance include: habitat size and complexity, connectivity to other habitat areas, 
wildlife food sources, availability of nesting habitat, and evidence that animal use the 
area. 


Wildlife habitat is a principle function of the Oxbow wetlands. Key indictors of habitat 
function are discussed below. 


Habitat Size: The Oxbow wetlands and adjacent upland habitat provide a ca. 40 
acre habitat "island" in an otherwise heavily developed urban landscape. The area is the 
largest block of vegetated wetland habitat along the lower Woonasquatucket River and 
the largest remnant of riparian forest habitat. While the 20 acres of forested habitat is 
significant in a local landscape context, the area is too small to provide habitat for 
wildlife species that require large blocks of unfragmented forest. The area of forest is 
smaller than the minimum size needed to support interior orientated nesting birds such as 
scarlet tanager. The area however, is large enough to support edge tolerant breeding birds 
which nest in wooded areas, such as downy woodpecker, black-capped chickadee, and 
blue jay. It is also large enough to provide habitat for small mammals such as moles, 
chipmunk, squirrels, and white tailed deer. 


Emergent and scrub-shrub habitat at the northern end of Lyman Mill Pond totals about 8 
acres, a large enough area to support breeding birds such as red winged blackbird, 
swamp sparrow, and yellow warbler. 


The emergent wetland and old field habitat in the filled area is large enough to support 
breeding activity by some early succession bird species like song sparrow, gold finch, 
and catbird. It is too small however, to provide nesting habitat for grassland specialists 
such as meadowlark, bobolink, and grasshopper sparrow. 


Habitat Diversity: The Oxbow wetlands contain a variety of habitat types, 
ranging from mature red maple forested wetland to emergent wetland. The presence of 
different habitat types is typically associated with greater species diversity (species 
richness). 


Wildlife Food Plants: Forested wetland and adjacent uplands support a diverse 
plant community (Appendix B). Many of the dominant plant species are considered good 
or excellent wildlife food plants because of the seeds or fruits they produce (Martin et al, 
1951; Reddington, 1994), Forested wetlands and adjacent uplands are dominated by red 
maple and oaks, both of which produce seeds that are heavily used by birds and 
mammals. Other tree species found in the Oxbow Area, including white ash, 
cottonwood, aspen, and hackberry, also have moderate to high wildlife food value. 
Northern arrowwood, high bush blueberry, red osier dogwood, and other native shrubs 
occurring in the forest understory and scrub-shrub wetlands are excellent wildlife food 
plants. Invasive shrubs prevalent in the understory, bush honeysuckle and glossy 
buckthorn, are considered poor quality food sources but may provide an important source 
of winter food for birds after the fruits of native species are depleted. Small mammals 
such as deer mice also consume bush honeysuckle fruits, Asiatic bittersweet, the 
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prevalent vine in forested areas and edge habitat, is a poor wildlife food plant. Oriental 
knotweed is a good source of nectar for many insects. 


Forested wetlands and uplands contain a moderate amount of downed woody material 
(mostly limb wood) and standing dead (snags) (Photographs 22 and 23). This material 
supports a complex detrivore food chain, ranging from microorganisms and fungi to 
insects and songbirds. Snags can be important feeding winter feeding habitat for year-
round residents such as northern black capped chickadees and nuthatches. 


The two prevalent species in emergent wetland, purple loosestrife and swamp loosestrife, 
are good sources of nectar and pollen to bees and other pollinators. Swamp loosestrife is 
a food plant for two species of Sphinx moth and its seeds are consumed by many species 
of waterfowl. 


Nest Sites: Shrubs and trees in Oxbow wetlands provide nest sites for songbirds, 
owls, and hawks. Nests were most commonly noticed in scrub-shrub wetland or forested 
scrub/shrub areas. Gray squirrel nests were noted in trees within forested wetland. 
Animal burrows (likely woodchuck) were common in upland forest and occasionally 
found in small upland islands within forested wetlands (Photograph 24), Forested 
wetland and adjacent upland contained a moderate density of snags and downed woody 
debris (mostly fallen limb wood, with an occasional large tree fall). Snags and tree 
cavities provide nest sites for birds and small mammals. The species which may use a 
snag depends on snag diameter and height off the ground. Most of the snags and cavity 
trees at the oxbow area were small (less than 10" in diameter). Species which may use 
snags found in the Oxbow Area and their snag size (diameter) preferences include black 
capped chickadee (4-7"), brown creeper (6-16"), and downy woodpecker (6-10") (Tubbs, 
et, al, 1987), No snags observed in the Oxbow Area are suitable for species which 
require large snags such as red headed or pileated woodpecker (16-24") or wood duck (> 
18"), No wood duck nest boxes were noted. Some snags in the area are large enough to 
provide habitat for small mammals such as chipmunk and northern flying squirrel, 


4.2,9 Recreation 


The ability of wetlands to provide recreational opportunities is recognized as wetland 
function. Recreational activities provided by wetlands include fishing, boating, hunting, 
hiking, and nature observation. 


Opportunities for recreational activity in the Oxbow Area are limited because of poor 
public access and lack of established hiking trails. Public access is also discouraged 
because of chemical contamination in the soil and sediment. There is one well worn trail 
that parallels the Johnson side of the river from the bridge downstream of the Allendale 
Pond to the Oxbow Remnant (Photograph 25), The trail provides access to the river for 
hikers and fisherman, and access to a "tree house" apparently constructed by teenagers 
(Photograph 26), The trail is also used by off-road vehicles. There is no legal hunting in 
the town of Johnston and no evidence of hunting activity (e.g. spent shells) was observed. 
During the study only one person was encountered in the Oxbow Area. This person said 
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he frequently walked thought the area and enjoyed nature observation. Lyman Mill 
Pond is navigable and it is possible to canoe or kayak for a short distances into emergent 
wetland via a narrow, shallow channel. Thick vegetation and a braided channel prevents 
navigation between the north end of the Lyman Mill Pond and the Woonasquatucket 
River. 


4.2.10 Education/Scientific Value 


The area is not used for environmental education or any scientific studies other than those 
associated with remediation of Centredale Manor Superfund Site. Poor public access 
would limit potential of the site for environmental education even if soil and sediment 
contamination were not a concern. 


4.2.11 Uniqueness/Heritage 


This value relates to the ability of wetland to produce certain special values. These 
may include such things as archaeological sites, unusual aesthetic quality, historical 
events, or unique plants, animals, or geologic features. 


The Woonasquatucket River was designated an American Heritage River in 1998. The 
river played an active role in the American industrial revolution and the history of Rhode 
Island (WRWC, 2008). Lyman Mill Pond is one of several mill ponds remaining on the 
river which illustrate its long industrial history. The Oxbow Remnant, an engineered 
abandoned river channel, is a unique feature with possible historic significance. 


The Oxbow Area wetlands and adjacent upland habitat encompass about 40 acres, 
including 20 acres which are forested. This is the largest patch of habitat remaining 
along the lower Woonasquatucket River. Although the riparian forest is relatively young 
(most trees are les than 70 years old) it provides an example of what was very likely the 
dominant pre-colonial habitat type along the Woonasquatucket River. 


4.2.12 Visual Qualities/Aesthetics 


The Oxbow wetlands do not have any outstanding visual or aesthetic qualities. There is 
no vantage point from where the wetlands can be observed or appreciated. Perhaps the 
most notable view is the view the Woonasquatucket River looking downstream from the 
bridge located about 100 feet downstream of Allendale Dam. This bridge is closed to 
traffic but passable by pedestrians. 


4.2.13 Rare Species Habitat 


No currently listed state or federal rare species are known to occur in the Oxbow Area. 
American eel, a catandromous species, occurs in the river, including the Lyman Mill 
Pond area. Although North Atlantic populations of American eel are apparently suffering 
a widespread decline (Friedland et al., 2007), there is no current plan to designate eel as a 
federally threatened or endangered species. 
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4.2,14 Carbon Sequestration 


Carbon sequestration refers to the long-term storage of carbon in wetland vegetation, 
soils, and sediment. Photosynthesis by wetland plants converts atmospheric carbon 
dioxide into biomass which may be stored in living or dead vegetation, soils, or sediment. 
Wetlands may also sequester carbon by acting as sediment traps for carbon-rich 
sediments originating from outside the wetiand. Decomposition processes may release 
carbon as carbon dioxide, dissolved carbon, and methane. Wetlands are net carbon sinks 
if the rate of carbon accumulation exceeds the net export. Release of carbon may occur 
as vegetation decomposes, as wetland soils or sediment dry out and are oxidized, and as 
methane is generated under anaerobic condition. The net carbon sequestering versus 
carbon release roles of wetlands are complex, change over time, and are not easy to 
quantify. 


Review of old maps and aerial photographs show that considerable accumulation of 
sediment has occurred within northern end of Lyman Mill Pond over the last century. 
This sediment likely contains considerable carbon sequestered as recalcitrant organic 
compounds that decompose very slowly. The sediment bound carbon likely originated 
both from decomposition of wetland vegetation and upstream watershed sources. 


Forested and scrub-shrub wetlands contain considerable carbon in living biomass, dead 
wood and litter, and organic rich soils. While it is very likely the Oxbow wetiands are 
accumulating carbon, the magnitude of carbon sequestration is unknown and impossible 
to easily quantify. One study in Rhode Island estimated biomass accumulation in a 
mature (55 year old) red maple forest to be 2870 lbs/acre (Braiewa et al.,1985). This does 
not include biomass accumulated in roots or retained in the soil, 


5. Restoration Opportunities 


During the study two potential habitat restoration sites were identified. These are: the 
Lyman Mill Pond filled area (and adjacent underused industrial land) and riparian habitat 
along the Assapumsett Brook near its confluence with Lyman Mill Pond, 


The Lyman Mill Pond filled area offers an excellent opportunity to restore several acres 
of aquatic habitat. The area was filled between the I960's and 1990's and is currentiy 
old field and emergent wetland. The emergent wetland is perched and has no connection 
with the Lyman Mill Pond, limiting its functional value. Restoration options range from 
removal of the fill material to restore aquatic habitat to preserving the area as open space 
and allowing wooded riparian habitat to develop. The depth of fill material is not known 
but is probably at least 4-8 feet. Restoration of the filled area could be combined with 
restoration of riparian habitat on other adjacent underutilized industrial land. In lieu of fill 
removal, eradication of Phragmites from the emergent wetland in the filled area offers 
another restoration opportunity. Without a control effort, Phragmites will eventually 
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colonize the entire wetland and greatly reduce plant community richness. Eradication of 
Phragmites from the wetland using the herbicide ROUNUP is feasible. 


Assapumpset Brook offers an opportunity for both riparian habitat restoration and stream 
restoration. Two sections the brook near Lyman Mill Pond are culverted and could be 
day lighted to restore stream habitat. Another 800 feet of the brook is channelized where it 
passes through an automobile junkyard. A natural stream channel and about 4 acres of 
riparian habitat could also be restored by removing the junk yard (Photograph 27). 


6. Summary and Conclusions 


Approximately 27 acres of vegetated wetland was delineated in the Oxbow Area. 
Additional resources identified in the area include 10.6 acres of forested upland and 4.5 
acres of old field and shrub habitat. The wetiand is vegetated with plant species typical of 
southern New England forested, scrub-shrub, and emergent wetland. Forested wetland is 
dominated by red maple. Dominant species in the understory and herbaceous layers 
include northern arrowwood, bush honeysuckle, glossy buckthorn, and skunk cabbage. 
The largest red maple growing in the wetiands are about 60 years old. Common species 
in scrub-shrub wetland include northern arowwood, high bush blueberry, and red maple. 
Emergent wetland is dominated by swamp loosestrife and purple loosestrife. No state or 
federally listed rare plants were noted. 


The site contains several shallow water bodies which may function as vernal pools. The 
largest pool is permanently inundated. It does not appear to support fish but does support 
bullfrog, and therefore is unlikely to support obligate vernal pool species such as wood 
frog and mole salamander. The other pools are seasonal and may support amphibians in 
additional to invertebrate species. No wood frog or mole salamander breeding activity 
was noted in these pools during the spring of 2007. 


Functions and values of Oxbow Area wetlands were assessed using the Corps of 
Engineers "Highway Methodology", This method evaluates 13 wetlands functions or 
values. An additional function, carbon sequestration, was added to the analysis. 
The vegetated wetiands exhibit functions that are typical of freshwater palustrine 
systems. The most important function provided by the Oxbow wetlands is wildlife 
habitat. Other wetland functions and values provided by the wetlands to a notable degree 
include flood flow alteration, fish habitat, sediment/toxicant reduction, nutrient 
removal/transformation, production export, uniqueness/heritage value, and carbon 
sequestration. 


Review of historic USGS maps show that a section of the Woonasquatucket River in the 
study area was altered sometime between the I890's and 1938, A portion of the river 
was cut off from the existing river channel and a new channel created. The cut-off 
channel, the "Oxbow Remnant", still receives flow from the Woonasquatucket during 
flood events. 


Review of aerial photographs taken between 1938 and present reveals that several acres 
of Lyman Mill Pond have been filled. The filled area is currentiy low quality emergent 
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wetland and upland (old field). This area and nearby underutilized industrial land are a 
promising restoration site. There is also a good opportunity to restore stream and riparian 
habitat along the lower reaches of Assapumpset Brook. 
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PHOTOGRAPHS 








Photograph 1: Emergent wetland at the north end of Lyman Mill Pond. 


Photograph 2: Skunk cabbage in forested wetiand. 







Photograph 3: Shallow root system of red maple in Oxbow Area wetland. 


Photograph 4: The large upland island south of Oxbow Remnant. 







Photograph 5: Emergent wetland in the filled area west of Lyman Mill Pond. 


Photograph 6: Riparian vegetation along Lyman Mill Pond. 







Photograph 7: Discharge from retention pond to Lyman Mill Pond. 


Photograph 8: The Oxbow Remnant. 







Photograph 9: Oxbow Remnant (eastem end). 


Photograph 10: Pool "B" . 







Photograph 11: PooP'C 


Photograph 12: PooP'E' 







Photograph 13: Pool F. 


Photograph 14: Woonasquatucket River downstream of Allendale Road bridge. 







Photograph 15: Wonnasquatucket River between Allendale Dam 
and Lyman Mill Pond. 







Photograph 16: Assapumpset Brook (looking upstream Photograph 17: Assapumpset Brook at junkyard. 
towards culvert outlet). 







Photograph 18: Storm drain channel (intermittent stream) in Oxbow Area. 







Photograph 19: Iron rich seepage water in Oxbow Area wetland. 


Photograph 20: Oxbow Area during April 16, 2007 flood event. 







Photograph 21: Oxbow Area during April 16, 2007 flood event. 


Photograph 22: Typical density of downed trees and limb wood. 







Photograph 23: Woody debris and leaf litter on forest floor. 


Photograph 24: Animal burrow in Oxbow wetlands. 
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Photograph 25: Trail leading to the Oxbow Area from Allendale Avenue. 







Photograph 26: Tree house in the Oxbow Area near the banks 
of the Woonasquatucket River. 


Photograph 27: Junkyard along Assapumpset Brook. 







APPENDIX A 


PLANT COMMUNITY QUANTITATIVE PLOT DATA AND WETLAND 

DELINEATION DATA FORMS 








PROJECT/SITE: Centerdale Flag 333 Upland Plot (large upland Island south of Oxbow Remnant) 


DELINEATOR(S): M. Penko, J. Johnson DATE: 10/24/2006 


VEGETATION 
Stratum 


Trees 
1 Plant Species 
white oak 1DBH (inches)


8.2 
j Basal Area (m')


0.03 
j % Cover* 1 % Dominance 


8.8 
1 NWI Status 
FACU-


red oak 13.2 0.09 61.2 FACU 
red oak 14.3 0.10 
red oak 5.7 0.02 
red maple 12.6 0.08 26.5 FAG 
red maple 3.8 0.01 
musclewood 3.2 0.01 2.9 FAC 


Total 0.34 
Sapling red maple 3 FAC 
Shrub r^orthem arrowood 1 FACW 
Shrub urtknown 2 


Herbaceous winterberry 1 FACW* 


Remarks: Soils: O: trace; A l : 1-5 cm 7.5yr 2.5/1 medium sand; A2: 5-10 cm 10yr/3/2; B 10-45 cm, 10yr4/6 medium sand, dry with stones. Hydrology: no 
indicators 







PROJECT/SITE: Centerdale 


DELINEATOR(S): M. Penko, J. Johnson 


VEGETATION 
Stratum 1 Plant Species 1 DBH (Inches) I Basal Area (m') | % Cover* 1 % Dominance 1 NWI Status 


Trees white oak 8.4 0.04 12.1 FACU-
red oak 12.7 0.08 48.5 FACU 
red oak 12.8 0.08 
red maple 5.7 0.02 42.4 FAC 
red maple 5.7 0.02 
red maple 5.7 0.02 
red maple 6.2 0.02 
red maple 11.0 0.06 


Total 0.33 
Sapling glossy buckthorn 3 Nl 
Shrub sweet pepperbush 4 FAC+ 


glossy buckthorn 2 Nl 
|vine grape sp. 1 


greenbriar FAC 
iHerbaceous sweet pepperbush FAC+ 


Remarlcs: Soils: A l  : 1-9 cm organic mineral soil 10yr2/2; A2: 9-15 cm, organic mineral soil 10yr2/1; A3: 15-19 cm, sand 5yr/2.5/2: B: gray sand with 
yellowish redoximporphic features (50%) 2.5y 5/4; Hydrology: water in soil pit at 8 cm 


' For % Cover 1 = < 1 % 2 = 1 - 5 % 3 = 5-25% 4 = 25-50% 5 = 50-75% 6 = 75-100% 
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PROJECT/SITE: Centerdale TRANSECT: T1 PLOT: 1 


DELINEATOR(S): M. Penko, R. Loyd DATE: 10/12/2006 


IVEGETATION 
 Stratum 


iTrees 


Sapling 


Hertjaceous 


1 Plant Species 
Quercus rubra/velutina 


Acerrubrum 


Betula alleghaniensis 
Fraxmus americarta 
Populus deltoides 


Prunus serodna 
Quercus alba 
Acerrubrum 
Betula alleghaniensis 
Fraxinus americana 
Juniperus virginiana 
Quercus alba 
Rhamnus cathartica 
Convolvulus an/ensis 
Grass 
Pmnus seroSna 
Viburnum dentatum 
Rhamnus cathartica 
Rubus sp. (dewberry) 


1 DBH (inches) | Basal Area (m') | 
14.2 0.10 
12.7 0.08 
10.5 0.06 
13.7 0.10 
12.3 0.08 
5.4 0.01 
5.6 0.02 
8.3 0.03 
13.7 0.10 
9.2 0.04 
4.8 0.01 
9.1 0.04 
7.5 0.03 
6.2 0.02 
6.4 0.02 
9.7 0.05 


% Cover* 1 % Dominance 
52 


1 NWISUtus 
Nl 


20 FAC 


6 
1 
11 


FAC 
FACU 
FAC 


2 
2 
1 
1 
3 
2 
1 
1 
1 
1 
2 
1 


3 
6 


FACU 
FACU­
FAC 
FAC 
FACU 
FACU 
FACU­
UPL 
Nl 


FACU 
FACW 
UPL 
UPL 


Remarks: Half of the plot is on a hummock (upland island). There is no standing dead vegetation or snags larger than 5" in diameter. There are 4 snags >3" \t\ 
diameter and a lot of woody debris. There is some trash on the ground. There is evidence of flooding (leaf dams, etc.). There is animal bunxiw in the plot 
approximately 6* in diameter. 


I* For % Cover 1 = < 1 % 2=1-5%' 3 = 5-25% 4 = 25-50% 5 = 50-75% 6 = 75-100% 







PROJECT/SITE: Centerdale TRANSECT: T1 PLOT: 2 


DELINEATOR(S): M. Penko, R. Loyd DATE: 10/12/2006 


IVEGETATION 
1 Stratum 1 Plant Species 1 DBH (Inches) | Basal Area (m^) | % Cover* 1 % Dominance 1 NWI Status 
ITrees Acerrubrum 8.9 0.04 5 FAC 


Quercus rubra/velutna 5.1 0.01 95 FACU­
9.6 0.05 
6.4 0.02 
8.3 0.03 
12.1 0.07 
9.7 0.05 Nl 
8.0 0.03 
10.4 0.05 
11.5 0.07 
10.8 0.06 
4.3 0.01 
12.4 0.08 
9.2 0.04 
11.9 0.07 
11.6 0.07 
11.5 0.07 


Sapling Castanea dentata 1 Nl 
Herbaceous Vacdnium angustifolium 3 FACU-


Remarks: Plot is an upland "island" area. There is one large standing snag. There are several 3" -6" diameter limbs on ground. There are no bun'ows. ThJ 
soil is upland soil. 


1 = < 1 % 2 = 1-5% 3 = 5-25% 4 = 25-50% 5 = 50-75% 6 = 75-100% 







PROJECT/SITE:


DELINEATOR(S):


VEGETATION 
Stratum 


Trees 


Sapling 


Hertjaceous 


 Centerdale 


 M. Penko, R. Loyd 


1 Plant Species 
Acer rubrum 


Pinus resinosa 
Quercus alba 
Quercus rubra/veluSna 


Carpinus caroliniana 
Prunus seroSna 
Viburnum dentatum 
Carpinus caroliniana 
Prunus serotina 
Gaultheria procumtjens 
Unknown 
Viburnum dentatum 


1 DBH (Inches) | 
7.3 
8.4 
10.4 
5.6 
4.6 
7.5 
6.7 
13.7 
12.6 
13.4 
8.9 
12.9 
10.4 


Basal Area (m') | 
0.03 
0.04 
0.05 
0.02 
0.01 
0.03 
0.02 
0.10 
0.08 
0.09 
0.04 
0.08 
0.05 


TRANSECT: T1 PLOT: 3 


DATE: 10/12/2006 


% Cover* 1 % Dominance 
22.5 


1 NWI Status 
FAC 


4.4 
3.5 
69.5 


FACU 
FACU­
FACU-


Nl 
FAC 
FACU 
FACW­
FAC 
FACU 
U 


FACW-


Remarks: Plot is immediately adjacent to pool. There is a standing dead tree7" in diameter, and 2 smaller snags. There are 3 fallen dead trees in the 4-6" 
diameter range. 


I* For % Cover 1 = <1% 2=1-5% 3 = 5-25% 4 = 25-50% 5 = 50-75% 







PROJECT/SITE: Centerdale TRANSECT: T1 PLOT: 4 


DELINEATOR(S): M. Penko, R. Loyd DATE: 10/12/2006 


VEGETATION 
Stratum 1 Plant Species DBH (Inches) I Basal Area (m^) I % Cover* 1 % Dominance 1 NWI Status 


frees Acernibnim 5.4 0.01 58.9 FAC 
9.1 0.04 
4.9 0.01 
10.0 0.05 
8.4 0.04 


Quercus rubraA/elutina 14.6 0.11 41.1 Nl 
Sapling Clethra ainifolia 5 FAC+ 


Sassafras albidum 2 FACU 
Smilax spp. 2 FACU 


Hert)aceous Clethra ainifolia FAC+ 
Sassafras albidum FACU 
Maianthemum canadense FAC-
Unknown 
Viburnum dentatum FACW 


Remarks: This is a half-plot because of proximity to water. There is a standing dead snag 6" in diameter, three fallen snags that are 6" in diameter and severa 
smaleir ones. There is a 6" animal burrow in the bank. 


' For % Cover 1 =<1% 2 = 1-5% 3 = 5-25% 4 = 25-50% 5 = 50-75% 6 = 75-100% 







PROJECT/SITE: Centerdale TRANSECT: T2 PLOT: 1 


DELINEATOR(S): M. Penko, R. Loyd DATE: 10/12/2006 


VEGETATION 
Stratum 1 Plant Species 1 DBH (Inches) | Basal Area (m') | % Cover* 1 % Dominance 1 NWISUtus 


Trees Acer rubrum 7.8 0.03 31.4 FAC 
4.0 0.01 
14.6 0.11 
11.1 0.06 
15.4 0.12 
9.4 0.04 
9.9 0.05 
4.3 0.01 
0.5 0.00 


CelSs ocddentaUs 16.4 0.14 9.8 FACU 
Populus deltoides 8.8 0.04 54.6 FAC 


23.4 0.28 
29.5 0.44 


Prunus serotina 8.0 0.03 2.3 FACU 
Fraxinus americana 5.7 0.02 1.2 FACU 
Quercus alba 4.3 0.01 0.7 FACU-


Sapling Acerrubnjm 3 FAC 
Lonicera morrowi 3 Nl 
Populus deltoides 3 FAC 


Herbaceous Celastrus orbiculatus 4 
Rubus sp. (dewberry) 1 
Unknown Seedling 1 


Remarks:This is an upland plot with 4 6-10" diameter down snags and a tree with a cavity. There is a large depression that could hold water There are MAN 
earthworms present. 


I* For % Cover 1 =<1% 2 = 1-5% 3 = 5-25% 4 = 25-50% 5 = 50-75% 6 = 75-100% 







PROJECT/SITE: Centerdale TRANSECT: T2 PLOT: 2 


DELINEATOR(S): M. Penko, R. Loyd DATE: 10/12/2006 


VEGETATION 
Stratum 1 Plant Species 1 DBH (inches) | Basal Area (m') | % Cover* 1 % Dominance 1 NWI Status 


Trees Acer rubrum 16.4 0.14 88.8 FAC 
11.3 0.06 
8.4 0.04 
9.4 0.04 
9.2 0.04 
10.7 0.06 
5.6 0.02 
10.0 0.05 
4.9 0.01 
21.5 0.23 
13.2 0.09 
11.1 0.06 
13.2 0.09 
11.9 0.07 


CelUs ocddentalis 4.8 0.01 1.0 
Fraxinus americana 15.1 0.12 10.2 FACU 


Sapling Berberis vulgaris 1 FACU 
Lonicera monvwi 3 Nl 
Prunus serotina 2 FACU 
Unknown sp 3 
Unknown sp 1 


Herbaceous Lonicera morrowi 4 Nl 
Rubus sp. (dewbeny) - 1 
Toxicodendron radicans 1 FAC 


Remarks:The base of this plot is wetland and the center is an artificial upland mound approximately 5 meters in diameter There is a standing dead snag 12" ii 
diameter about 8 6-10" diameter fallen dead snags, and a cavity tree. There is a lot of poison ivy growing up into the canopy. There are several animals 
burrows in the mound. 







PROJECT/SITE: Centerdale TRANSECT: T2 PLOT: 3 


DELINEATOR(S): M. Penko, R. Loyd DATE: 10/12/2006 


VEGETATION I 
Stratum 1 Plant Species 1 DBH (inches) | Basal Area (m^) | % Cover* 1 */• Dominance 1 NWISUtus 


Trees ^cer rubrum 14.8 0.11 21.9 FAC 
8.1 0.03 
7.5 0.03 


Ailanthus altissima 4.8 0.01 1.5 Nl 
Catalpa spedosa 29.0 0.43 53.8 FAC 
Maluspumila 11.5 0.07 17.0 


10.0 0.05 
5.7 0.02 


Fraxinus americana 9.6 0.05 5.9 FACU 
Sapling Celastrus scandens 2 FACU-


Rhamnus cathartica 5 UPL 
Unknown sp 2 


Herbaceous Impaliens capensis FACW 
Toxicodendron radicans FAC 


Remarks: This plot is within the braided outflow channel from the nearby culvert. There is a standing dead tree 8" in diameter. There are several 6"+ snags on| 
the ground. There are scattered sandy deposits from the culvert. 


I* For % Cover T <1% 2=1-5% 3 = 5-25% 4 = 25-50% 5 = 50-75% 6 = 75-100% 







PROJECT/SITH: Centerdale TRANSECT: T2 PLOT: 4 


DELINEATOR(S): M. Penko, R. Loyd DATE: 10/12/2006 


[VEGETATION 
1 Stratum 1 Plant Species 1 DBH (Inches) | Basal Area (m^) I % Cover­ 1 % Dominance 1 NWISUtus 
[Trees Acerrubnjm 8.3 0.03 44.9 FAC 


8.6 0.04 
9.4 0.04 
10.7 0.06 


Fraxinus americana 3.8 0.01 7.2 FACU 
6.4 0.02 


Quercus nibra/veluUna 4.1 0.01 48.0 FACU­
3.2 0.01 
18.5 0.17 FACU-


Sapling Comus amomum 1 FACW 
Fraxinus americana 1 FACU 
Hamamelis virginiana 3 FAC-
Rhamnus cathartica 2 UPL 
Quercus veluSna 1 Nl 
Viburnum dentatum 4 FACW­


Hert>aceous ImpaSens capensis 2 FACW 
Osmunda dnnamomea 2 FACW 
Rhamnus cathartica 1 UPL 
Viburnum dentatum 3 


Remarks: There are standing dead snags 6" and 4" in diameter. There are several fallen dead snags <3" in diameter. There Is a cavity tree present. In the 
nearby understory there is royal fern, sensitive fern, and winterberry. There are numerous acorns on the ground. 







PROJECT/SITE: Centerdale TRANSECT: T2 PLOT: 5 


DELINEATOR(S): M. Penko, R. Loyd DATE: 10/12/2006 


[VEGETATION 
Stratum 1 Plant Species 1 DBH (inches) | Basal Area (m^) | % Cover* 1 % Dominance 1 NWISUtus 


ITrees Populus tremuloides 7.0 0.02 100.0 FACU 
2.2 0.00 
3.0 0.00 
3.7 0.01 
3.3 0.01 


Sapling Clethra ainifolia 4 FAC+ 
Ilex vemdllata 1 FACW+ 
Rhamnus cathartica 3 UPL 
Smilax 1 FAC 
Vacdnium angustifolium 2 FACU-
Viburnum dentatum 2 FACW­


Herl̂ aceous Clethra ainifolia 2 FAC+ 
Osmunda dnnamomea 2 FACW 
Osmunda regalis 1 OBL 


Remarks: This plot is adjacent to an oxbow and is very wet. The mineral soil is dark with a high organic content The are several about 10 4-6" snags on the 
ground, including a log covered with sphagnum moss. There are several nearby pools with skunk cabbage. The aspen trees are growing on a slight hummockl 


I* For % Cover 1 = < 1 % 2=1-5% 3 = 5-25% 4 = 25-50% 5 = 50-75% 6 = 75-100% 







APPENDIX B 


PLANT SPECIES LIST 







Scientific Name Common Name Location | 

Oxbow Area Lyman Mill Pond Filled Area Assapumpset 1 



Forested Forested FO/SS Emergent Riparian Mam Upland Small 

UpUnd Wetland Wetland Emergent Emergent 



Wetland Wetland 



[Grasses and Herbs 
lAralia nudicauiis Wild sarsaparilla X 



lArisaema triph}'llum Jack in the pulpit X 



lArtemesia compestris Wormwood X 



lArtemesia vulgaris Mugwort X 



\ Aster sp. Aster sp. X X X 



iBidens sp. Bidens sp. X X X 



iBoehmeria cylindrica False nettle X 



\Carex lurida Lurid sedge X 



\Carexsp Sedge X X X 



\Carex stricta Tussock sedge X 



IChelone glabra X 



IConvallaria ma/alis Lily of the valley X 



\Cony-a candensis Horseweed X 



\Cyperus sp. Flatsedge X 



\Daucus carota Wild carrot X X 



Dennstaedtia punctilobula Hay-scented fern X 



iDichaiithelium clandestinum Deer tongue grass X x 

lEIeocharis sp. Spike rush X 



\Equisecum sp. Horsetail X 



\Erigeron anmtus Daisy tleabane X X 



lEtipatorium maculatwn Joe-pye weed X 



\Eupatorium perfoliatum Bonset X X X 



Eupatorium purpureum Joe-pye weed X 



lEuthamia graminifolia Lance-leaved goldenrod X X 



\Galium sp. Bedstraw ' X 



\Goodyera sp. Ratlesnake plantain X 



\Graminae Unidemifeid grasses X X X X 



Umpatiens capensis Jewelweed X X 



\lpomoea Morning glory X 



Uuncus effusus Soft rush X X X 



\Lycopodium obscurum Tree club moss X 
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Scientific Name Common Name Location 
Oxbow Area Lyman Mill Pond Filled Area Assapumpset 


Forested Forested FOfSS Emergent Riparian Main Upland Small 
Upland Wetland Wetland Emergent Emergent 


Wetland Wetland 


Grasses aad Herbs 

Lythrum salicaria Purple loosestrife X X 



Maianthemum canadense Canada mayflower X X 



Mikania scandens Climbing hempweed X X 



Onoclea sensibilis Sensitve fern X X X X 



Osmunda dnnamomea Cinnamon fern x X 



Osmunda regalis Royal fem X 



Oxalis montana Common wood-sorrel X 



Oxalis sp. Yellow wood sorrel X 



Panicum sp. Panic grass X 



Phragmites austratis Common reed X X 



Phytolacca americana Pokeweed X 



Polygonum cuspidatum Oriental knotweed X X 



Polygonum sp. Smartweed X X X 



Potemageton Pondweed X 



Rumex crispus Dock X X 



Sagittaria lalifoUa Broadleaf arrowhead X 



Schizachyrium scoparium Little bluestem X 



Scirpus cyperinus Woolgrass X 



Solidago sp. Goldenrod sp. X X X 



Solidago tennuifolia Slender fragrant goldenrod X X 



Symplocarpus foetidus Skunk cabbage X X X 



Tanacetum vulgare Common tansy X X 



Thalictrum pubescens Tall meadow-rue X 



Thelypteris palustris Marsh fern X X 



Trillium sp. Trillium X 



Typha sp. Cattail sp. X X X 



Urtica dioica Stinging nettle X 



Verbena hastata Blue vervain X 



Vicia cracca Vetch X 



Yucca Yucca X 








Scientific Name 


Tree, Shrubs, and Viaes 
Acer negundo 
Acer platanoides 
Acerrubrum 
Acer saccharum 
Ailanthus altissima 
Alnus incana rugosa 
'Alnus senulata 
\Amorphafruticosa 
\Berberis thunbergii 
\ Be tula alleghaniensis 
Betula lenta 
Betula popuUfolia 
Carpinus caroliniana 
Catalpa bignoniodes 
Celastrus orbiculata 
Celtis ocddentalis 
Clethera ainifolia 
Cornus ammonum 
Comus sericea 
Decadon vertidllatus 
Elaeagnus angustifolia 
Elaeagnus umbellata 
Fagus grandifolia 
Fraxinus americana 
Fraxinus nigra 
Fraxinus pennsyhanica 
Hamamelis virginiana 
Illex vertidllata 
Juniperus virginiana 
Lonicera sp. 
Magnolia virginiana 


Common Name 


Box elder 
Norway maple 
Red maple 
Sugar maple 
Treeofheavan 
Speckled alder 
Smooth alder 
False indigobush 
Japanese baitwrry 
Yellow birch 
Black birch 
Gray birch 
Ironwood 
Common catalpa 
Asiatic bittersweet 
Common hackberry 
Sweet pepperbush 
Silky dogwood 
Red-osier dogwood 
Water willow 
Russian olive 
Autumn Olive 
American beech 
White ash 
Black ash 
Green Ash 
Witch-haze) 
Winterberry 
Red cedar 
Honeysuckle 
Sweet bay 


Forested 

UpUnd 



X 



X 



X 



X 



X 



X 



X 



X 



X 



X 



X 



X 



X 



X 



X 



X 



X 



X 



Location 
Oxbow Area Lyman Mill Pond Filled Ar«a Assapumpset 


Forested FO/SS Emergent Riparian Main Upland Small 
Wetland Wetland Emergent Emergent 


Wetland Wetland 


X 



X X X X 



X 



X X X X 



X 



X 



X X 



X 



X X 



X 



X X X 



X X 



X X 



X 



X X X 



X X 



X 



X X 



X 



X 



X 



X X 



X X 



X 



X X X 



X 
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Scientific Name 


Tree, Shrubs, and Vines 
Parthenocissus quinquefolia 
Pinus rigida 
Populus deltoides 
Populus tremuloides 
Prunus serotina 
Pyrus malus 
Quercus alba 
Quercus bicolor 
Quercus rubra 
Quercus velutina 
Rhamnus cathartica 
Rhamnus frangula 
Rhus radicans 
Rhus typhina 
Rosa multiflora 
Rosa palusttis 
Rubus sp. 
Salix discolor 
Salix nigra 
Salix sp. 
Smilax rotundifolia 
Solanum dulcarruira 
Spiraea tomentosa 
Spirea latiolia 
Toxicodendron radicans 
Ulmus americana 
Vaccinium angustifoliiun 
Vacdnium corymbosum 
Viburnum acerifolium 
Virbumum recognetum 
Vitis sp. 


Common Name 


Virginia creeper 
Pitch pme 


jCottonwood 
Aspen 
Black cherry 
Apple 
White oak 
Swamp white oak 
Northern red oak 
Black oak 
Common buckthorn 
Glossy buckthorn 
Poison ivy 
Staghorn sumac 
Multiflora rose 
Swamp Rose 
Dewberry 
Pussy willow 
Black willow 
Willow sp. 
Common greenbriar 
Bittersweet nightshade 
Steeplebush 
Meadowsweet 
Poison ivy 
American elm 
Low bush blueberry 
Highbush blueberry 
Maple-leaved viburnum 
Northern arrowwood 
Wild grape 


Forested 

Upland 



X 



X 



X 



X 



X 



X 



X 



X 



X 



X 



X 



X 



X 



X 



X 



X 



X 



X 



X 



X 



X 



Location 
Oxbow Area Lyman Mill Pond Filled Area Assapumpset 


Forested FO/SS Emergent Riparian Main Upland Small 
Wetland Wetland Emergent Emergent 


Wetland Wetland 


X 



X X X 



X X 



X 



X X 



X X 



X X X 



X 



X X X 



X X 



X X 



X X 



X 



X 



X X 



X X X X X X 
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X 



X 
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X 
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APPENDIX C 



INDICATORS OF WETLAND FUNCTIONS AND VALUES FROM 

ACOE fflGHWAY METHODOLOGY 








1


Indicators of Wetland Functions and Values 
(from the Highway Methodology Handbook) 


 GROUNDWATER RECHARGE/DISCHARGE 


Thisfimction considers the potential for a wetland to seî ê as a groundwater recharge and/or discharge 
area. It refers to the fundamental interaction between wetlands and aquifers, regardless of the size or 
importance of either. 


CONSIDERATIONS/QUALIFIERS 


1) Public or private wells occur downstream of the wetland. 

2) Potential exists for public or private wells downstream of the wetland. 

3) Wetland is imderlain by stratified drift. 

4) Gravel or sandy soils present in or adjacent to the wetland. 

5) Fragipan does not occur in the wetland. 

6) Fragipan, impervious soils, or bedrock does occur in the wetland. 

7) Wetland is associated with a perennial or intermittent watercourse. 

8) Signs of groimdwater recharge are present or piezometer data 



demonstrates recharge. 

9) Wetland is associated with a watercourse but lacks a defined outlet or 



contains a constricted outlet. 

10) Wetland contains only an outlet, no inlet. 

11) Groimdwater quality of stratified drift aquifer within or downstream 



of wetland meets drinking water standards. 

12) Quality of water associated with the wetland is high. 

13) Signs of groundwater discharge are present (e.g., springs). 

14) Water temperature suggests it is a discharge site. 

15) Wetland shows signs of variable water levels. 

16) Piezometer data demonstrates discharge. 

17) Other 



2. FLOODFLOW ALTERATION (Storage & Desynchronization) 


Thisfimction considers the effectiveness of the wetland in reducing flood damage by water retention for 
prolonged periods following precipitation events and the gradual release of floodwaters. It adds to the 
stability of the wetland ecological system or its buffering characteristics and provides social or economic 
value relative to erosion and/or flood prone areas. 


CONSIDERATIONS/QUALIFIERS 



1) Area of this wetland is large relative to its watershed. 

2) Wetland occurs in the upper portions of its watershed. 

3) Effective flood storage is small or non-existent upslope of or above the wetland. 

4) Wetland watershed contains a high percent of impervious surfaces. 

5) Wetland contains hydric soils which are able to absorb and detain water. 

6) Wetland exists in a relatively flat area that has flood storage potential. 

7) Wetland has an intermittent outlet, ponded water, or signs are present of variable water level. 








8) During flood events, this wetland can retain higher volumes of water than under normal or 
average rainfall conditions. 


9) Wetland receives and retains overland or sheet flow nmoff from surroimding uplands. 
10) In the event of a large storm, this wetland may receive and detain excessive flood water from 


a nearby watercourse. 
11) Valuable properties, structures, or resources are located in or near the floodplain downstream 


from the wetland. 

12) The watershed has a history of economic loss due to flooding. 

13) This wetland is associated with one or more watercourses. 

14) This wetland watercourse is sinuous or diffuse. 

15) This wetland outlet is constricted. 

16) Charmel flow velocity is affected by this wetland. 

17) Land uses downstream are protected by this wetland. 

18) This wetland contains a high density of vegetation. 

19) Other 



3. FISH AND SHELLFISH HABITAT (FRESHWATER) 


This function considers the effectiveness of seasonal or permanent watercourses associated with the 
wetland in question for fish and shellfish habitat. 


CONSIDERATIONS/QUALIFIERS 



1) Forest land dominant in the watershed above this wetland. 

2) Abundance of cover objects present. 

3) Size of this wetland is able to support large fish/shellfish populations. 

4) Wetland is part of a larger, contiguous watercourse. 

5) Wetland has sufficient size and depth in open water areas so as not to freeze solid and retain 



some open water during winter. 

6) Stream width (bank to bank) is more than 50 feet. 

7) Quality of the watercourse associated with this wetland is able to support healthy 



fish/shellfish populations. 
8) Sfreamside vegetation provides shade for the watercourse. 
9) Spawning areas are present (submerged vegetation or gravel beds). 
10) Food is available to fish/shellfish populations within this wetland. 
11) Barrier(s) to anadromous fish (such as dams, including beaver dams, waterfalls, road 


crossing) are absent from the stream reach associated with this wetland. 

12) Evidence offish is present 

13) Wetland is stocked with fish. 

14) The watercourse is persistent. 

15) Man-made sfreams are absent. 

16) Water velocities are not too excessive for fish usage. 

17) Defined sfream channel is present. 

18) Absence of invasive aquatic plants or animals 

19) Other 



4. SEDIMENT/TOXICANT/PATHOGEN RETENTION 


This function reduces or prevents degradation of water quality. It relates to the effectiveness of the wetland 
as a trap for sediments, toxicants, or pathogens in runoff water from surrounding uplands or upstream 
eroding wetland areas. 







CONSIDERATIONS/QUALIFIERS 



1) Potential sources of excess sediment are in the watershed above the wetland. 

2) Potential or known sources of toxicants are in the watershed above the wetland. 

3) Opportimity for sediment frapping by slow moving water or deepwater habitat are present in 



this wetland. 
4) Fine grained mineral or organic soils are present. 
5) Long duration water retention time is present in this wetland. 
6) Public or private water sources occur downsfream. 
7) The wetland edge is broad and intermittently aerobic. 
8) The wetland is knovvTi to have existed for more than 50 years. 
9) Drainage ditches have not been constructed in the wetland. 
10) Wetland is associated with an intermittent or perennial sfream or a lake. 
11) Chaimelized flows have visible velocity decreases in the wetland. 
12) Effective floodwater storage in wetland is occurring. Areas of impounded open water are 


present. 

13) No indicators of erosive forces are present. No high water velocities are present. 

14) Diffuse water flows are present in the wetland. 

15) Wetland has a high degree of water and vegetation interspersion. 

16) Dense vegetation provides opportunity for sediment trapping and/or signs of 



sediment accumulation by dense vegetation is present. 

17) Other 



5. NUTRIENT REMOVAL/RETENTION/TRANSFORMATION 


This function considers the effectiveness of the wetland as a trap for nutrients in runoff water from 
surrounding uplands or contiguous wetlands and the ability of the wetland to 
process these nufrients into other forms or trophic levels. One aspect of this function is to prevent ill effects 
of nutrients entering aquifers or surface waters such as ponds, lakes, streams, rivers, or estuaries. 


CONSIDERATIONS/QUALIFIERS 



1) Wetland is large relative to the size of its watershed. 

2) Deep water or open water habitat exists. 

3) Overall potential for sediment frapping exists in the wetland. 

4) Potential sources of excess nufrients are present in the watershed above the wetland. 

5) Wetland sattorated for most of the season. Ponded water is present in the wetland. 

6) Deep organic/sediment deposits are present. 

7) Slowly drained fine grained mineral or organic soils are present. 

8) Dense vegetation is present. 

9) Emergent vegetation and/or dense woody stems are dominant. 

10) Opportunity for nutrient attenuation exists. 

11) Vegetation diversity/abundance sufficient to utilize nufrients. 

12) Waterflow through this wetland is diffuse. 

13) Water retention/detention time in this wetland is increased by constricted outlet or thick 



vegetation. 

14) Water moves slowly through this wetland. 

15) Other 



6. PRODUCTION EXPORT 


This fimction evaluates the effectiveness of the wetland to produce food or usable products for humans or 
other living organisms. 







CONSIDERATIONS/QUALIFIERS 



1) Wildlife food sources grow within this wetland. 

2) Defritus development is present within this wetland 

3) Economically or commercially used products found in this wetland. 

4) Evidence of wildlife use found within this wetland. 

5) Higher trophic level consumers are utilizing this wetland. 

6) Fish or shellfish develop or occur in this wetland. 

7) High vegetation density is present. 

8) Wetland exhibits high degree of plant community structure/species diversity. 

9) High aquatic vegetative diversity/abundance is present. 

10) Nutrients exported in wetland watercourses (permanent outlet present). 

11) "Flushing" of relatively large amounts of organic plant material occurs from this wetland. 

12) Wetland contains flowering plants that are used by nectar-gathering insects. 

13) Indications of export are present. 

14) High production levels occurring, however, no visible signs of export (assumes export is 



attenuated). 

15) Potential for production of forest resources. 

16) Other 



7. SEDIMENT/SHORELINE STABILIZATION 


This function considers the effectiveness of a wetland to stabilize streambanks and shorelines against 
erosion. 


CONSIDERATIONS/QUALIFIERS 


1) Indications of erosion or siltation are present. 

2) Topographical gradient is present in wetland. 

3) Potential sediment sources are present up-slope. 

4) Potential sediment sources are present upsfream. 

5) No distinct shoreline or bank is evident between the waterbody and the wetland or upland. 

6) A distinct step between the open waterbody or stream and the adjacent land exists (i.e., sharp 



bank) with dense roots throughout. 
7) Wide wetland (> 10') borders watercourse, lake, or pond. 
8) High flow velocities in the wetland. 
9) The watershed is of sufficient size to produce channelized flow. 
10) Open water fetch is present. 
11) Boating activity is present 
12) Dense vegetation is bordering watercourse, lake, or pond. 
13) High percentage of energy-absorbing emergents and/or shrubs border a watercourse, lake, or 


pond. 
14) Vegetation is comprised of large frees and shrubs that withstand major flood events or erosive 


incidents and stabilize the shoreline on a large scale (feet). 
15) Vegetation is comprised of a dense resilient herbaceous layer that stabilizes sediments and the 
16) shoreline on a small scale (inches) during minor flood events or potentially erosive events. 
17) Other 


8. WILDLIFE HABITAT 


This function considers the effectiveness of the wetland to provide habitat for various types and populations 
of animals typically associated with wetlands and the wetland edge. Both resident and/or migrating species 







must be considered. Species lists of observed and potential animals should be included in the wetland 
assessment report. 


CONSIDERATIONS/QUALIFIERS 


1) Wetland is not degraded by human activity. 

2) Water quality of the watercourse, pond, or lake associated with this wetland meets or exceeds 



Class A or B standards. 
3) Wetland is not fragmented by development. 
4) Upland surroimding this wetland is undeveloped. 
5) More than 40% of this wetland edge is bordered by upland wildlife habitat (e.g.,brushland, 


woodland, active farmland, or idle land) at least 500 feet in width. 
6) Wetland is contiguous with other wetland systems connected by a watercourse or lake. 
7) Wildlife overland access to other wetlands is present. 
8) Wildlife food sources are within this wetland or are nearby. 
9) Wetland exhibits a high degree of interspersion of vegetation classes and/or openwater. 
10) Two or more islands or inclusions of upland within the wetland are present. 
11) Dominant wetland class includes deep or shallow marsh or wooded swamp. 
12) More than three acres of shallow permanent open water (less than 6.6 feet deep), including 


sfreams in or adjacent to wetland, are present. 

13) Density of the wetland vegetation is high. 

14) Wetland exhibits a high degree of plant species diversity. 

15) Wetland exhibits a high degree of diversity in plant community structure (e.g., 



free/shrub/vine/grasses/mosses) 

16) Plant/animal indicator species are present. (List species for project) 

17) Animal signs observed (fracks, scats, nesting areas, etc.) 

18) Seasonal uses vary for wildlife and wetland appears to support varied population 



diversity/abundance during different seasons. 
19) Wetland contains or has potential to contain a high population of insects. 
20) Wetland contains or has potential to contain large amphibian populations. 
21) Wetland has a high avian utilization or its potential. 
22) Indications of less disturbance-tolerant species are present. 
23) Signs of wildlife habitat enhancement are present (birdhouses, nesting boxes, food sources, 


etc.). 

24) Absence of invasive plants. 

25) Other. 



9. RECREATION (Consumptive and Non-Consumptive) 


This value considers the suitability of the wetland and associated watercourses to provide recreational 
opportunities such as hiking, canoeing, boating, fishing, hunting, and other active or passive recreational 
activities. Consumptive opportunities consume or diminish the plants, animals, or other resources that are 
infrinsic to the wetland. Non-consumptive opportunities do not consume or diminish these resources of the 
wetland. 


CONSIDERATIONS/QUALIFIERS 


1) Wetland is part of a recreation area, park, forest, or refuge. 

2) Fishing is available within or from the wetland. 

3) Hunting is permitted in the wetland. 

4) Hiking occurs or has potential to occur within the wetland. 

5) Wetland is a valuable wildlife habitat. 

6) The watercourse, pond, or lake associated with the wetland is unpolluted. 

7) High visual/aesthetic quality of this potential recreation site. 








8) Access to water is available at this potential recreation site for boating, canoeing, or fishing. 
9) The watercourse associated with this wetland is wide and deep enough toaccommodate 


canoeing and/or non-powered boating. 
10) Off-road public parking available at the potential recreation site. 
11) Accessibility and fravel ease is present at this site. 
12) The wetland is within a short drive or safe walk from highly populated public and private 


areas. 

13) Other 



10. EDUCATIONAL/SCIENT/FIC VALUE 


This value considers the suitability of the wetland as a site for an "outdoor classroom" or as a location for 
scientific study or research. 


CONSIDERATIONS/QUALIFIERS 



1) Wetland contains or is known to contain threatened, rare, or endangered species. 

2) Little or no disturbance is occurring in this wetland. 

3) Potential educational site contains a diversity of wetland classes which are accessible or 



potentially accessible. 
4) Potential educational site is undisturbed and natural. 
5) Wetland is considered to be a valuable wildlife habitat. 
6) Wetland is located within a nature preserve or wildlife management area. 
7) Signs of wildlife habitat enhancement present (bird houses, nesting boxes, food sources, etc.). 
8) Off-road parking at potential educational site suitable for school bus access in or near 


wetland. 

9) Potential educational site is within safe walking distance or a short drive to schools. 

10) Potential educational site is within safe walking distance to other plant communities. 

11) Direct access to perennial sfream at potential educational site is available. 

12) Direct access to pond or lake at potential educational site is available. 

13) No known safety hazards exist within the potential educational site. 

14) Public access to the potential educational site is confrolled. 

15) Handicap accessibility is available. 

16) Site is currently used for educational or scientific purposes. 

17) Other 



11. UNIQUENESS/HERITAGE 


This value considers the effectiveness of the wetland or its associated waterbodies to provide certain special 
values. These may include archaeological sites, critical habitat for endangered species, its overall health 
and appearance, its role in the ecological system of the area, its relative importance as a typical wetland 
class for this geographic location. These functions are clearly valuable wetland attributes relative to aspects 
of public 
health, recreation, and habitat diversity. 


CONSIDERATIONS/QUALIFIERS 



1) Upland surrounding wetland is primarily urban. 

2) Upland surrounding wetland is developing rapidly. 

3) More than 3 acres of shallow permanent open water (less than 6.6 feet deep), including 



sfreams, occur in wetlands. 

4) Three or more wetland classes are present. 

5) Deep and/or shallow marsh or wooded swamp dominate. 

6) High degree of interspersion of vegetation and/or open water occur in this wetland. 








7) Well-vegetated stream corridor (15 feet on each side of the stream) occurs in this wetland. 

8) Potential educational site is within a short drive or a safe walk from schools. 

9) Off-road parking at potential educational site is suitable for school buses. 

10) No known safety hazards exist within this potential educational site. 

11) Direct access to perennial sfream or lake exists at potential educational site. 

12) Two or more wetland classes are visiblefrom primary viewing locations. 

13) Low-growing wetlands (marshes, scrub-shrub, bogs, open water) are visiblefrom primary 



viewing locations. 
14) Half an acre of open water or 200 feet of sfream is visiblefrom the primary viewing locations. 
15) Large area of wetland is dominated byflowering plants or plants that turn vibrant colors in 


different seasons. 
16) General appearance of the wetland visiblefrom primary viewing locations is unpolluted 


and/or undisturbed. 
17) Overall view of the wetland is availablefrom the surrounding upland. 
18) Quality of the water associated with the wetland is high. 
19) Opportimities for wildlife observations are available. 
20) Historical buildings are found within the wetland. 
21) Presence of pond or pond site and remains of a dam occur within the wetland. 
22) Wetland is within 50 yards of the nearest perennial watercourse. 
23) Visible stone or earthen foundations, berms, dams, standing structures, or associated features 


occur within the wetland. 
24) Wetland contains critical habitat for a state- or federally-listed threatened or endangered 


species. 
25) Wetland is known to be a study site for scientific research. 
26) Wetland is a natural landmark or recognized by the state natural heritage inventory authority 


as an exemplary natural community. 
27) Wetland has local significance because it serves several functional values. 
28) Wetland has local significance because it has biological, geological, or other features that are 


locally rare or unique. 

29) Wetland is known to contain an important archaeological site. 

30) Wetland is hydrologically connected to a state or federally designated scenic river. 

31) Wetland is located in an area experiencing a high wetland loss rate. 

32) Other 



12. VISUAL QUALITY/AESTHETICS 


This value considers the visual and aesthetic quality or usefulness of the wetland. 


CONSIDERATIONS/QUALIFIERS 


1) Multiple wetland classes are visiblefrom primary viewing locations. 

2) Emergent marsh and/or open water are visiblefrom primary viewing locations. 

3) A diversity of vegetative species is visiblefrom primary viewing locations. 

4) Wetland is dominated by flowering plants or plants that turn vibrant colors in different 



seasons. 
5) Land use surrounding the wetland is undeveloped as seen from primary viewing locations. 
6) Visible surrounding land use form confrasts with wetland. 
7) Wetland views absent offrash, debris, and signs of disturbance. 
8) Wetland is considered to be a valuable wildlife habitat. 
9) Wetiand is easily accessed. 
10) Low noise level at primary viewing locations. 
11) Unpleasant odors absent at primary viewing locations. 
12) Relatively unobstructed sight line exists through wetland. 







13) Other 


13. RARE. THREATENED. AND ENDANGERED SPECIES IL'\B1TAT 


This value considers the suitability of the wetland to support threatened or endangered species. 


CONSIDERATIONS/QUALIFIERS 


1) Wetland contains or is known to contain threatened or endangered species. 
2)	 Wetland contains critical habitat for a state or federally listed threatened or endangered 


species. 


14. CARBON SEQUESTRATION 


This function considers the suitability of the wetland to sequester carbon. 


CONSIDERATIONS/QUALIFIERS 


1) Wetland is forested and contains a large amount of biomass in living frees and shrubs. 

2) Wetland contains large amount of snags or downed woody debris. 

3) Wetland has organic soil or an organic rich mineral soil. 

4) Wetland soil normally saturated. 

5) Wetland contains floating mat of organic material. 

6) Wetland is underlain by deep peat deposits. 

7) Wetland is nutrient poor (ombrofrophic) with low decomposition rate. 








APPENDIX D 


FUNCTIONS AND VALUES ASSESSMENT DATA FORMS 







Oxbow Area Wetland Function-Value Evaluation Form 


Wetland Community Type or Area: Forested Area: 11.1 acres 


FunctionA^alue Suitability Rationale (reference number) Principal Comments 


Groundwater Recharge/Discharge 


Floodflow Alteration 


Fish and Shellfish Habitat 


Sediment/Toxicant Retention 


Nutrient Removal 


Production Export 


Sediment/Shoreline Stabilization 


Wildlife Habitat 


Y


X 


X 


X 


X 


X 


X 


X 


Recreation 


Educational/Scientific Value 


Uniqueness/Heritage 


Visual Quality/Aesthetics 


Rare/Endangered Species Habitat 


Carbon Sequestration 


X 


X 


Notes: 


N FÂ  



X 


2,3,4,7,13,15 


4,5,6,7,8,10,11,12,13,14 


4,6,8,12,14,16,17 


2,3,7,10,11,12,14,16 


3,4,10,11,12 


1,2,4,5,7,8,12,13,15 


1,2,4,7,8,9,14 


3,6,8,10,11,12,13,14,15,16,17,18,19,21,22 


X 4,5,8,11,12 


X 


X 


X 


5,16 


1,3,4,5,15,22,23,25,27,28,32 


4 


1,2 


X 


Receives ground water discharge from adjacent uplands. 


Receives surface flow from Woonasquatucket. 


X Intemiittently flooded. 


Intermittently flooded. 


Potential to produce forest resources. 


X 


X 


Along with other Oxbow Area wetlands and forested 


upland is a signiflcant habitat island. 


Accessible but public use discouraged because of 


contamination. No hunting. 


USEPA superfund site. 


WR is designated an American Heritage River. 


Noise and odor from adjacent industrial facilities. 


X An apparently productive red maple forest. 







Oxbow Area Wetland Function-Value Evaluation Form 


Wetland Community Type or Area: Forested/scrub-shrub Area: 3.8 acres 


FunctionA^'alue Suitability Rationale (reference number) Principal Comments 
Y


Groundwater Recharge/Discharge X 


Floodflow Alteration X 


Fish and Shellfish Habitat 


Sediment/Toxicant Retention X 


Nutrient Removal X 


Production Export X 


Sediment/Shoreline Stabilization X 


Wildlife Habitat X 


Recreation 


Educational/Scientific Value 


Uniqueness/Heritage X 


Visual Quality/Aesthetics 


Rare/Endangered Species Habitat 


Carbon Sequestration X 


N FA' 



2,3,7,15 


4,5,6,7,8,10,11,12,13,14,18 


X 4,8,12,14,16 


2,3,7,10,11,12,14,16 


3,4,10,11,12 


1,2,4,5,7,8,12,13,14 


4,7,12,13 


3,5,6,8,10,11,12,13,14,15,16,17,18,19,21, 


22 


X 5 


X 5,16 


1,3,4,5,15,22,23,25,27,28,32 


X 4 


X 


1,3,4 


Notes: 


X 


X 


Receives surface flow from Woonasquatucket. 


Braided channel flows through the wetland. 


Intermittently flooded. 


Intermittently flooded. 


X 


X 


Along with other Oxbow Area wetlands and forested 


upland is a significant habitat island. 


Inaccessible and public use discouraged because of 


contamination. No hunting. 


USEPA superfund site. 


WR is designated an American Heritage River. 


Noise from adjacent industrial facilities. 


X Organic rich mineral soil. 







Oxbow Area Wetland Function-Value Evaluation Form 


Wetland Community Type or Area: Emergent/scrub-shrub Area: 2.2 acres 


FunctionA^alue


Groundwater Recharge/Discharge 


Floodflow Alteration 


Fish and Shellfish Habitat 


Sediment/Toxicant Retention 


Nutrient Removal 


Production Export 


Sediment/Shoreline Stabilization 


Wildlife Habitat 


Recreation 


Educational/Scientific Value 


Uniqueness/Heritage 


Visual Quality/Aesthetics 


Rare/Endangered Species Habitat 


Carbon Sequestration 


Notes: 


 Suitability Rationale (reference number)
Y N


X 2,3,7 


X 4,5,6,10,11,12,13,14,18 


X 4,12,14,16 


X 2,3,8,10,11,12,14,15,16 


X 3,4,5,6,7,8,9,10,11,12,13,14 


X 1,2,4,5,7,8,12,14 


X 4,7,12,13 


X 3,5,6,8,11,13,14,15,16,17,18,19,21,22 


X 5 


X 5,16 


X 1,3,4,5,15,22,25,27,28,32 


X 4 


X 


X 3,4 


 Principal Comments 
 FA' 


X Receives surface flow from Woonasquatucket. 


Braided channel flows through the wetland. 


X Intermittently flooded. 


Intermittently flooded. 


X 	 Along with other Oxbow Area wetlands and forested 


upland is a significant habitat island. 


Inaccessible and public use discouraged because of 


contamination. No hunting. 


USEPA superfund site. 


X 	 WR is designated an American Heritage River. 


Noise from adjacent industrial facilities. 


X 	 Organic rich mineral soil. 







Oxbow Area Wetland Function-Value Evaluation Form 


Wetland Community Type or Area: Emergent (Lvman Mill Pond) Area: 5.4 acres 


FunctionA^alue Suitability Rationale (reference number) Principal Comments 
Y N F/V 


Groundwater Recharge/Discharge X 2,3,7 


Floodflow Alteration X 4,6,10,11,12,13,14,18 X Receives surface flow from Woonasquatucket. 


Fish and Shellfish Habitat X 4,9,12,14,16 Braided channel flows through the wetland. 


Sediment/Toxicant Retention X 2,3,5,8,10,11,12,14,15,16 Limited surface water contact with vegetation. 


Nutrient Removal X 3,4,5,6,7,8,9,10,11,12,13,14 Limited surface water contact with vegetation. 


Production Export X 1,2,4,5,7,12,14 Abundant purple loosestrife (for pollinators). 


Sediment/Shoreline Stabilization X 4,7,12,13,15 


Wildlife Habitat X 3,5,6,8,11,13,16,17,18,19,21,22 X Along with other Oxbow Area wetlands and forested 


upland is a significant habitat island. 


Recreation X 5 Inaccessible and public use discouraged because of 


contamination. No hunting. 


Educational/Scientific Value X 5,16 USEPA superfund site. 


Uniqueness/Heritage X 1,3,4,5,15,22,25,27,28,32 X WR is designated an American Heritage River. 


Visual Quality/Aesthetics X 4 Noise from adjacent industrial facilities. 


Rare/Endangered Species Habitat X 


Carbon Sequestration X 3,4 X Possible floating or semi-floating mat. Organic soil. 


Notes: 







Oxbow Area Wetland Function-Value Evaluation Form 


Wetland Community Type or Area: Emergent (Filled Area) Area: 1 acre 


FunctionA'^alue Suitability Rationale (reference number) Principal Comments 
Y N F/V 


Groundwater Recharge/Discharge X 7,9,15 Underlain by fill. 


Floodflow Alteration X 4,6,10,11,12,13,18 Flooded only perhaps by extreme events. 


Fish and Shellfish Habitat X 4 Isolated from Lyman Mill Pond. 


Sediment/Toxicant Retention X 2,4,5,7,13,16 Limited surface water contact with wetland. 


Nutrient Removal X 3,4,5,7,8,9,11,13,14 Limited surface water contact with wetland. 


Production Export X 1,2,5,7,12 


Sediment/Shoreline Stabilization X 15 


Wildlife Habitat X 3,5,6,8,11,13,16,17,18,19,21,22 X Along with other Oxbow Area wetlands and uplands is a 


significant habitat island. 


Recreation X 5 Inaccessible (industrial area, fencing). 


Educational/Scientific Value X 16 


Uniqueness/Heritage X 1,3,7„22,25,27,28,32 WR is designated an American Heritage River. 


Visual Quality/Aesthetics X 4 Noise from adjacent industrial facilities. 


Rare/Endangered Species Habitat X 


Carbon Sequestration X Low organic mineral soil. 


Notes: 







Oxbow Area Wetland Function-Value Evaluation Form 


Wetland Community Type or Area: Oxbow Remnant Area: 0.6 acre 


FunctionA^alue


Groundwater Recharge/Discharge 


Floodflow Alteration 


Fish and Shellfish Habitat 


Sediment/Toxicant Retention 


Nutrient Removal 


Production Export 


Sediment/Shoreline Stabilization 


Wildlife Habitat 


Recreation 


Educational/Scientific Value 


Uniqueness/Heritage 


Visual Quality/Aesthetics 


Rare/Endangered Species Habitat 


Carbon Sequestration 


Notes: 


 Suitability Rationale (reference number)
Y N


X 


X 4,6,10,11,12,13,18 


X 2,3,4,5(?),7,8,1014,16,16,17 


X 2,4,5,7,13,161,2,3.4,5,8,10 


X 2,3,4,5,6,10,13,14 


X 


X 4,6 


X 3,5,6,8,12,17,19 


X 5 


X 16 


X 1,7,23,25,28 


X 4 


X 


X 3,4 


 Principal Comments 
 F/V 


The area has is a channel with little storage capacity. 


X Connected to Lyman Mill Pond 


X High concentrations of contaminant in sediment. 


X 


X Kingfisher observed in area. 


Inaccessible. 


USEPA Superfund site. 


Noise from adjacent industrial facilities. 


Likely habitat for American eel. 


Organic rich sediments. 
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Superfund 


Presumptive Remedy for CERCLA Municipal Landfill Sites 
Since Superfund's inception in 1980, the remedial and removal programs have found that certaincategories of sites havesimilar characteristics, such as types of contaminants 


present, types of disposal practices, or how environmental mediaare affected. Based on information acquired from evaluating and cleaning up these sites, the Superfund 


program isundertaking an initiative to develop presumptive remedies to accelerate future cleanups at these types of sites. Thepresumptive remedy approach is one tool of 


acceleration within the Superfund Accelerated Cleanup Model (SACM).


Presumptive remedies are preferred technologies for common categories of sites, based onhistorical patterns of remedyselection and EPA's scientific and engineering 


evaluation of performance data on technology implementation. Theobjective of the presumptive remedies initiative is to use the program's past experience to streamline site 


investigation and speed up selection of cleanup actions. Over time presumptive remedies are expected toensure consistency in remedy selection and reduce the cost and time 


required to clean up similar types of sites. Presumptiveremedies are expected tobe used at all appropriate sites except under unusual site-specific circumstances.


This directive establishes containment as the presumptive remedy for CERCLAmunicipal landfills. The framework forthe presumptive remedy for these sites is presented in a 


streamlining manual entitledConducting Remedial Investigations/Feasibility Studies for CERCLA Municipal Landfill Sites, February 1991 (OSWERDirective 9355. 3-11). This 


directive highlights and emphasizes the importance of certain streamlining principles related tothe scoping (planning) stages of the remedial investigation/feasibility study 


(RI/FS) that were identified in the manual.The directive alsoprovides clarification of and additional guidance in the following areas: (1) the level of detail appropriate for risk 


assessment of source areas at municipal landfills and (2) the characterization of hot spots.


BACKGROUND 


Superfund has conducted pilot projects at four municipallandfill sites1 on the National Priorities List (NPL) to evaluate the effectiveness of the manual Conducting Remedial 


Investigations/Feasibility Studies for CERCLA Municipal Landfill Sites (hereafter referred to as "themanual") as a streamlining tool and as the framework for the municipal 


landfill presumptive remedy. Consistent with the National Oil and Hazardous Substances Pollution Contingency Plan (or NCP), EPA's expectation was that containment 


technologies generally would be appropriate for municipal landfill waste because the volume and heterogeneity of the waste generally make treatment impracticable. The 


results of the pilots support this expectation and demonstrate that the manual is an effective tool for streamlining the RI/FS process for municipal landfills.


Since the manual's development, the expectation to contain wastes at municipal landfills has evolved into a presumptive remedy for these sites.2Implementation ofthe 


streamlining principles outlined in the manual at the four pilot sites helped to highlight issues requiring further clarification, such as the degree to which risk assessments can 


be streamlined for source areas and the characterization and remediation of hot spots. The pilots also demonstrated the value of focusing streamlining efforts at the scoping 


stage, recognizing that the biggest savings in time and money can be realized if streamlining is incorporated at the beginning of the RI/FS process. Accordingly, this directive 


addresses those issues identified during the pilots and highlights streamlining opportunities to be considered during the scoping component of the RI/FS.


Finally, while the primary focus of the municipal landfill manual is on streamlining the RI/FS, Superfund's goal under SACM is to accelerate the entire clean-up process. Other 


guidance issued under the municipal landfill presumptive remedy initiative identifies design data that may be collected during the RI/FS to streamline the overall response 


process for these sites (see Publication No. 9355.3-18FS, Presumptive Remedies: CERCLA Landfill Caps Data Collection Guide, to be published in October 1993).


1Municipal landfill sites typically contain a combination of principally municipal and to a lesser extent hazardous wastes.


2See EPA Publication 9203.1-02I, SACM Bulletins, Presumptive Remedies for Municipal Landfill Sites, April 1992, Vol. 1, No. 1, andFebruary 1993, Vol. 2, No. 1, and SACM 


Bulletin Presumptive Remedies, August 1992, Vol. 1, No. 3.


CONTAINMENT AS A PRESUMPTIVE REMEDY 


Section 300.430(a)(iii)(B) of the NCP contains theexpectation that engineering controls, such as containment, will be used for waste that poses a relatively low long-term threat 


where treatment is impracticable. The preamble to the NCP identifies municipal landfills as a type of site where treatment of the waste may be impracticable because of the 


size and heterogeneity of the contents (55 FR 8704). Waste in CERCLA landfills usually is present in large volumes and is a heterogeneous mixture of municipal waste 


frequently co-disposed with industrial and/or hazardous waste. Because treatment usually is impracticable, EPA generally considers containment to be the appropriate 


response action, or the "presumptive remedy," for the source areas of municipal landfill sites.


The presumptive remedy for CERCLA municipal landfill sites relates primarily to containment of the landfill mass and collection and/or treatment of landfill gas. In addition, 


measures to control landfill leachate, affected ground water at the perimeter of the landfill, and/or upgradient ground-water that is causing saturation of the landfill mass may 


be implemented as part of the presumptive remedy.


The presumptive remedy does not address exposure pathways outside the source area (landfill), nor does it include the long-term ground-water response action. Additional 


RI/FS activities, including a risk assessment, will need to be performed, as appropriate, to address those exposure pathways outside the source area. It isexpected that RI/FS 


activities addressing exposure pathways outside the source generally will be conducted concurrently with the streamlined RI/FS for the landfill source presumptive remedy. A 


response action for exposure pathways outside the source (if any) may beselected together with the presumptive remedy (thereby developing a comprehensive site response), 


or as anoperable unit separate from the presumptive remedy.


Highlight 1 identifies the components of the presumptive remedy. Response actions selected for individual siteswill include only those components that are necessary, based 


on site-specific conditions.


Highlight 1: Components of  


the Presumptive Remedy: 


Source Containments 


Landfill cap;•
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Source area ground-water control to contain 


plume;


•


Leachate collection and treatment;•


Landfill gas collection and treatment; and/or•


Institutional controls to supplement 


engineering controls.


•


The EPA (or State) site manager will make the initial decision of whether a particular municipal landfill site is suitable for the presumptive remedy or whether amore 


comprehensive RI/FS is required. Generally, this determination will depend on whether the site is suitable for a streamlined risk evaluation, as described on page 4. The 


community, state, and potentially responsible parties (PRPs) should be notified that a presumptive remedy is being considered for the site before work on the RI/FS work plan 


is initiated. The notification maytake the form of a fact sheet, a notice in a local newspaper, and/or a public meeting.


Use of the presumptive remedy eliminates the need forthe initial identification and screening of alternatives during the feasibility study (FS). Section 300.430(e)(1)of the NCP 


states that, "... the lead agency shall include an alternatives screening step, when needed, (emphasis added) to select a reasonable number of alternatives for detailed 


analysis."


EPA conducted an analysis of potentially available technologies for municipal landfills and found that certain technologies are routinely and appropriatelyscreened out on the 


basis of effectiveness, feasibility, orcost (NCP Section 300.430(e)(7)). (See Appendix A to this directive and "Feasibility Study Analysis forCERCLA Municipal Landfills," 


September 1993 available at EPA Headquarters and Regional Offices.) Based on this analysis, the universe of alternatives that will be analyzed in detail may be limited to the 


components of the containment remedy identified in Highlight 1, unless site-specific conditions dictate otherwise or alternatives are considered that were not addressed in the 


FS analysis. The FS analysis document, together with this directive, must be included in the administrative record for each municipal landfill presumptive remedy site to 


support elimination of theinitial identification and screening of site-specific alternatives. Further detailed and comprehensive supporting materials (e.g., FS reports included 


inanalysis, technical reports) can be provided by Headquarters, as needed.


While the universe of alternatives to address the landfill source will be limited to those components identified in Highlight 1, potential alternatives that may exist for each 


component or combinations of components may beevaluated in the detailed analysis. For example, one component of the presumptive remedy is source area ground-water 


control. If appropriate, this component may be accomplished in a number of ways, including pump and treat, slurry walls, etc. These potential alternatives may then be 


combined with other components of the presumptive remedy to develop a range of containment alternatives suitable for site-specific conditions. Response alternatives must 


then be evaluated in detail against the nine criteria identified in Section 300.430(e)(g) of the NCP. The detailed analysis will identify site-specific ARARs and develop costs on 


the basis of the particular size and volume of the landfill.


EARLY ACTION AT MUNICIPAL LANDFILLS 


EPA has identified the presumptive remedy site categories as good candidates for early action under SACM. At municipal landfills, the upfront knowledge that the source area 


will be contained may facilitate such early actions as installation of a landfill cap or a ground-water containment system. Depending on the circumstances, early actions may be 


accomplished using either removal authority (e.g., non-time-critical removal actions) or remedial authority. In some cases, it may be appropriate for an Engineering 


Evaluation/Cost Analysis to replace part orall of the RI/FS if the source control component will be a non-time-critical removal action. Some factors may affect whether a specific 


response action would be better accomplished as a removal or remedial action including the size of the action, the associated state cost share, and/or the scope of O&M. A 


discussion of these factors is contained in Early Action and Long-term Action Under SACM - Interim Guidance, Publication No. 9203.1-05I,December 1992.


SCOPING A STREAMLINED RI/FS UNDER THE PRESUMPTIVE REMEDY FRAMEWORK 


The goal of an RI/FS is to provide the information necessary to: (1) adequately characterize the site; (2) define site dynamics; (3) define risks; and (4) develop the response 


action. As discussed in the following sections, the process for achieving each of these goals can be streamlined for CERCLA municipal landfill sites becauseof the up front 


presumption that landfill contents will be contained. The strategy for streamlining each of these areas should be developed early (i.e., during the scoping phase of the RI/FS).


1. Characterizing the Site 


The use of existing data is especially important in conducting a streamlined RI/FS for municipal landfills. Characterization of a landfill's contents is not necessary or appropriate 


for selecting a response action for thesesites except in limited cases; rather, existing data are usedto determine whether the containment presumption is appropriate. 


Subsequent sampling efforts should focus on characterizing areas where contaminant migration is suspected, such as leachate discharge areas or areas where surface water 


runoff has caused erosion. It is important to note that the decision to characterize hotspots should also be based on existing information, suchas reliable anecdotal information, 


documentation, and/or physical evidence.


In those limited cases where no information is available for a site, it may not be advisable to initiate use of the presumptive remedy until some data are collected. For example, 


if there is extensive migration of contaminants from a site located in an area with several sources, it will be necessary to have some information about the landfill source in 


order to make an association between on-site and off-site contamination.


Sources of information of particular interest during scoping include records of previous ownership, state files, closure plans, etc., which may help to determine types and 


sources of hazardous materials present. In addition, a site visit is appropriate for several reasons, including the verification of existing data, the identificationof existing site 


remediation systems, and to visually characterize wastes (e.g., leachate seeps). Specific information to be collected is provided in Sections 2.1 through 2.4 of the municipal 


landfill manual.


2. Defining Site Dynamics 


The collected data are used to develop a conceptual site model, which is the key component of a streamlined RI/FS. The conceptual site model is an effective tool for defining 


the site dynamics, streamlining the risk evaluation, and developing the response action. Highlight 2 presents a generic conceptual site model for municipal landfill. The model 


is developed before any RI field activities are conducted, and its purpose is to aid in understanding and describing the site and to present hypotheses regarding:


The suspected sources and types of contaminants present;•


Contaminant release and transport mechanisms;•


Rate of contaminant release and transport (where possible);•


Affected media;•


Known and potential routes of migration;and•
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Known and potential human and environmental receptors.•


After the data are evaluated and a site visit is completed, the contaminant release and transport mechanisms relevant to the site should be determined. The key element in 


developing the conceptual site model is to identify those aspects of the model that require more information tomake a decision about response measures. Because 


containment of the landfill's contents is the presumed response action, the conceptual site model will be of most use in identifying areas beyond the landfill source itself that 


will require further study, thereby focusing site characterization away from the source area and on areas of potential contaminant migration (e.g., ground water or contaminated 


sediments).


3. Defining Risks 


The municipal landfill manual states that a streamlined or limited baseline risk assessment will be sufficient to initiate response action on the most obvious problems at a 


municipal landfill (e.g., ground water, leachate, landfill contents, and landfill gas). One method for establishing risk using a streamlined approach is to compare contaminant 


concentration levels (if available) to standards that are potential chemical-specific applicable or relevantand appropriate requirements (ARARs) for the action. The manual 


states that where established standards forone or more contaminants in a given medium are clearly exceeded, remedial action generally is warranted.3


It is important to note, however, that based on site-specific conditions, an active response is not required if ground-water contaminant concentrations exceed chemical-specific 


standards but the site risk is within the Agency's acceptable risk range (10-4 to10-6). For example, if it is determined that the release of contaminants from a particular landfill is 


declining, and concentrations of one or more ground-water contaminants are at or barely exceed chemical-specific standards, the Agency may decide not to implement an 


active response. Such a decision might be based on the understanding thatthe landfill is no longer acting as a source of ground-watercontamination, and that the landfill does 


not present anunacceptable risk from any other exposure pathway.


A site generally will not be eligible for a streamlined risk evaluation if ground-water contaminant concentrations do not clearly exceed chemical-specific standards or the 


Agency's accepted level of risk, or other conditions do not exist that provide a clear justification for action (e.g., direct contact with landfill contents resulting from unstable 


slopes). Under these circumstances, a quantitative risk assessment that addresses all exposure pathways will be necessary to determine whether action is needed.


Ultimately, it is necessary to demonstrate that the final remedy addresses all pathways and contaminants of concern, not just those that triggered the remedial action. As 


described in the following sections, the conceptual site model is an effective tool for identifying those pathways and illustrating that they have been addressed by the 


containment remedy.


Streamlined Risk Evaluation Of The Landfill Source 


Experience from the presumptive remedy pilots supports the usefulness of a streamlined risk evaluation to initiate an early response action under certain circumstances. As a 


matter of policy, for the source area of municipal landfills, a quantitative risk assessment that considers all chemicals, their potential additive effects, etc., is not necessary to 


establish a basis for action if ground-water data are available to demonstrate that contaminants clearly exceed established standards or if other conditions exist that provide a 


clear justification for action.


A quantitative risk assessment also is not necessary to evaluate whether the containment remedy addresses all pathways and contaminants of concern associated withthe 


source. Rather, all potential exposure pathways can be identified using the conceptual site model and compared to the pathways addressed by the containment presumptive 


remedy. Highlight 3 illustrates that the containment remedy addresses all exposure pathways associated with thesource at municipal landfill sites.


Finally, a quantitative risk assessment is not required to determine clean-up levels because the type of cap will be determined by closure ARARs, and ground-water that 


isextracted as a component of the presumptive remedy will be required to meet discharge limits, or other standards for its disposal. Calculation of clean-up levels for ground-


water contamination that has migrated away from the source will not be accomplished under the presumptive remedy, since such contamination will require a conventional 


investigation and a risk assessment.
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Highlight 3: Source Contaminant 


Exposure Pathways Addressed 


by Presumptive Remedy 


Direct contact with soil and/or debris prevented 


by landfill cap;


1.


Exposure to contaminated groundwater within 


the landfill area prevented by ground-water 


control;


2.


Exposure to contaminated leachate prevented 


by leachate collection and treatment; and


3.


Exposure to landfill gas addressed by gas 


collection and treatment, as appropriate.


4.


Streamlining the risk assessment of the source area eliminates the need for sampling and analysis to supportthe calculation of current or potential future risk associated with 


direct contact. It is important to note that because the continued effectiveness of the containment remedy depends on the integrity of the containment system, it is likely that 


institutional controls will be necessary to restrict future activities at a CERCLA municipal landfill after construction of the cap and associated systems. EPA has thus 


determined that it is not appropriate or necessary to estimate the risk associated with future residential use of the landfill source, as such use would be incompatible with the 


need to maintain the integrity of the containment system. (Long-term waste management areas, such as municipal landfills, may be appropriate, however, for recreational or 


other limited uses on a site-specific basis.) The availability and efficacy of institutional controls should be evaluated in the FS. Decision documentsshould include measures 


such as institutional controls toensure the continued integrity of such containment systems whenever possible.


Areas of Contaminant Migration 


Almost every municipal landfill site has some characteristic that may require additional study, such as leachate discharge to a wetland or significant surface water run-off 


caused by drainage problems. These migration pathways, as well as ground-water contamination that has migrated away from the source, generally will require 


characterization and a more comprehensive risk assessment to determine whether action is warranted beyond thesource area and, if so, the type of action that is appropriate.


While future residential use of the landfill source area itself is not considered appropriate, the land adjacent to landfills is frequently used for residential purposes. Therefore, 


based on site-specific circumstances, it may be appropriate to consider future residential use for groundwater and other exposure pathways when assessing riskfrom areas of 


contaminant migration.


3See also OSWER Directive 9355.0-30, Role of the Baseline RiskAssessment in Superfund Remedy Selection Decisions, April 22,1991, which states that if MCLs or non-zero 


MCLGs are exceeded, [a response] action generally is warranted. 


4. Developing the Response Action 


As a first step in developing containment alternatives, response action objectives should be developed on the basis of the pathways identified for action in the conceptual site 


model. Typically, the primary respons eaction objectives for municipal landfill sites include:


Presumptive Remedy


Preventing direct contact with landfill contents;•


Minimizing infiltration and resulting contaminant leaching to ground water;•


Controlling surface water runoff and erosion;•


Collecting and treating contaminated ground water and leachate to contain the contaminant plume and prevent further migration from source area; and•


Controlling and treating landfill gas.•


Non-Presumptive Remedy


Remediating ground water;•


Remediating contaminated surfacewater and sediments; and•


Remediating contaminated wetland areas.•


As discussed in Section 3, "Defining Risks," the containment presumptive remedy accomplishes all but the last three of these objectives by addressing all pathways associated 


with the source. Therefore, the focus of the RI/FS can be shifted to characterizing the media addressed in the last three objectives (contaminated ground water, surface water 


and sediments, and wetland areas) and on collecting data to support design of the containment remedy.


Treatment of Hot Spots 


The decision to characterize and/or treat hot spots is asite-specific judgement that should be based on theconsideration of a standard set of factors. Highlight 4lists questions 


that should be answered before making the decision to characterize and/or treat hot spots. The overriding question is whether the combination of the waste's physical and 


chemical characteristics and volumeis such that the integrity of the new containment system will be threatened if the waste is left in place. This question should be answered 


on the basis of what is known about a site (e.g., from operating records or other reliable information). An answer in the affirmative to allof the questions listed in Highlight 4 


would indicate thatit is likely that the integrity of the containment system would be threatened, or that excavation and treatment of hot spots would be practicable, and that a 


significant reduction in risk at the site would occur as a result of treating hot spots. EPA expects that few CERCLA municipal landfills will fall into this category; rather, based on 


the Agency's experience, the majority of sites are expected to be suitable for containment only, based on the heterogeneity of the waste, the lack of reliable information 


concerning disposal history, and the problems associated with excavating through refuse.


The volume of industrial and/or hazardous waste co-disposed with municipal waste at CERCLA municipal landfills varies from site to site, as does the amount of information 


available concerning disposal history. It is impossible to fully characterize, excavate, and/or treatthe source area of municipal landfills, so uncertainty about the landfill contents 


is expected. Uncertainty by itself does not call into question the containment approach. However, containment remedies must be designed to take into account the possibility 


that hotspots are present in addition to those that have been identified and characterized. The presumptive remedy must be relied upon to contain landfill contents and prevent 


Page 4 of 6Presumptive Remedy for CERCLA Municipal Landfill Sites | Superfund | US EPA


2/23/2012http://www.epa.gov/superfund/policy/remedy/presump/clms.htm







migration of contaminants. This is accomplished by a combination of measures, such as a landfill cap combined with a leachate collection system. Monitoring will further 


ensure the continued effectiveness of the remedy.


The following examples illustrate site-specific decision making and show how these factors affect the decision whether to characterize and/or treat hot spots.


Examples of Site-Specific Decision Making Concerning Hot Spot Characterization/Treatment


Site A


There is anecdotal information that approximately 200 drums of hazardous waste were disposed of at this 70-acre former municipal landfill, but their location and contents are 


unknown. The remedy includes a landfill cap and ground-water and landfill gas treatment. A search for and characterization of hot spots is not supported at Site A based on 


the questions listed in Highlight 4: (1) no reliable information exists to indicate the location of the waste; (2) the determination of whether the waste is principal threat waste 


cannot be made sincethe physical/chemical characteristics of the wastes are unknown; (3) since the location of the waste is unknown, the determination of whether the waste 


is in a discrete accessible location cannot be made; (4) in this ease, the presence of 200 drums in a 70-acre landfill is not considered to significantly affect the threat posed by 


the overall site.Rather, the containment system will include measures to ensure its continued effectiveness (e.g., monitoring and/or leachate collection) given the uncertainty 


associated with the landfill contents and suspected drums.


Highlight 4: Characterization  


of Hot Spots 


 


If all of the following questions can be answered in the 


affirmative, it is likely that characterization and/or 


treatmentof hot spots is warranted:


Does evidence exist to indicate the presence 


and approximate location of waste?


1.


Is the hot spot known to be principal threat 


waste?*


2.


Is the waste in a discrete, accessible part of 


the landfill?


3.


Is the hot spot known to be large enough that 


its remediation will reduce the threat posed by 


the overall site but small enough that it is 


reasonable to consider removal (e.g., 100,000 


cubic yards or less)?


4.


*See A Guide to Principal Threat and Low Level Threat 


Wastes, November 1991, Superfund Publication No. 


9380.3-06FS.


Site B 


Approximately 35,000 drums, many containing hazardous wastes, were disposed of in two drum disposal units at this privately owned 80-acre inactive landfill, which was 


licensed to receive general refuse. The site is divided into two operable units. The remedy for Operable Unit 1 (OU1) is incineration of drummed wastes in the two 


drumdisposal units. The remedy for OU 2 consists of treatment of contaminated ground water and leachate and containment of treatment residuals (from OU 1) and remaining 


landfill contents, including passive gas collection and flaring.


Treatment of landfill contents is supported at Site B because all of the questions in Highlight 4 can be answeredin the affirmative: (1) existing evidence from previous 


investigations and sampling conducted by the state (prior to the RI) indicated the presence and approximate location of wastes; (2) the wastes were considered principal threat 


wastes because they were liquids and (based on sampling) were believed to contain contaminants of concern; (3) thewaste is located in discrete accessible parts of the 


landfill; and (4) the waste volume is large enough that its remediation will significantly reduce the threat posed by the overall site.


CLOSURE REQUIREMENTS 


Subtitle D


In the absence of Federal Subtitle D closure regulations, State Subtitle D closure requirements generally have governed CERCLA response actions at municipal landfills as 


applicable or relevant and appropriate requirements (ARARs). New Federal Subtitle D closure and post-closure care regulations will be in effect on October 9, 1993 (56 FR 


50978 and 40 CFR 258).4 State closure requirements that are ARARs and that are more stringent than the Federal requirements must be attained or waived.


The new Federal regulations contain requirements relatedto construction and maintenance of the final cover, and leachate collection, ground-water monitoring, and gas 


monitoring systems. The final cover regulations will be applicable requirements for landfills that received household waste after October 9, 1991. EPA expects that the final 


cover requirements will be applicable to few, if any, CERCLA municipal landfills, since the receipt of household wastes ceased at most CERCLA landfills before October 1991. 


Rather, the substantive requirements of the new Subtitle D regulations generally will be considered relevant and appropriate requirements for CERCLA response actions that 


occur after the effective date.


4An extension of the effective date has been proposed but not finalized at this time.


Subtitle C
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Last updated on Monday, December 12, 2011


http://www.epa.gov/superfund/policy/remedy/presump/clms.htmRCRA Subtitle C closure requirements may be applicableor relevant and appropriate in certain circumstances. RCRA Subtitle C is applicable if the landfill received waste that 


is a listed or characteristic waste underRCRA, and:


The waste was disposed of after November 19, 1980 (effective date of RCRA), or1.


The new response action constitutes disposal underRCRA (i.e., disposal back into the original landfill).2.


The decision about whether a Subtitle C closure requirement is relevant and appropriate is based on a variety of factors, including the nature of the waste and its hazardous 


properties, the date on which it was disposed,and the nature of the requirement itself. For more information on RCRA Subtitle C closure requirements,see RCRA ARARs: 


Focus on Closure Requirements, Directive No. 9234.2-04FS, October 1989.


5Note that disposal of only small quantity hazardous waste and household hazardous waste does not make Subtitle C applicable.


 


 


 


 


Notice: 


The policies set out in this document are intended solely as guidance to the U.S. Environmental Protection Agency (EPA) personnel; they are not final EPA actions and do 


not constitute rulemaking. These policies are not intended, nor can they be relied upon, to create any rights enforceable by any party in litigation with the United States. EPA 


officials may decide to follow the guidance provided in this document, or to act at variance with the guidance, based on an analysis of specific site circumstances. EPA also 


reserves the right to change the guidance at any time without public notice.


 


 


Appendix A - Technical Basis for Presumptive Remedies 


Table 1 - Summary of Screening and Detailed Analysis for Landfills (PDF) (27 K, About PDF) 
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RECORD OF DECISION 


DECLARATION 


Site Name and Location 


This Record of Decision (ROD) is for the Cabot Carbon/Koppers Superfund Site, 
Gainesville. Alachua County, Florida. The U.S. Environmental Protection Agency (EPA) 
Site Identitlcation Number is FLD980709356. 


Statement of Basis and Purpose 


This decision document presents the selected remedy for the "Site" that was chosen in 
accordance with the Comprehensive Environmental Response, Compensation. Liability Act 
of 1980 (CERCLA). as amended by the Superfund Amendments and Reauthorization Act of 
1986 (SARA), and, to the e.xtent practicable, the National Contingency Plan (NCP). This 
decision is based on the Administrative Record for the Site. This decision represents the 
final remedy selected for the Site and following completion ofthe remedial action (RA), the 
Site will be ready for reuse. The State of Florida, as represented by the Florida Department 
of Environmental Protection (FDEP), has been the support agency during the remedial 
investigation/feasibility study (RI/FS) process. In accordance with 40 Code of Federal 
Regulations (CFR) Sec 300.430, as the support agency. FDEP has provided input during the 
process and has actively participated in the decision making process. 


Assessment of Site 


The response action selected in this ROD is necessary to protect the public health or welfare 
or the environment from actual or threatened releases of (1) hazardous substances to the 
environment; and (2) pollutants or contaminants from this Site which may present an 
imminent and substantial endangerment to public health or welfare. 


Description of Selected Remedy 


The overall cleanup strategy is to treat, contain, and'control contamination associated with 
this Site. Following completion of construction and establishment of institutional controls 
(ICs), the remedy will be protective of both human and ecological receptors. The selected 
remedy is compatible with the reasonably anticipated future use ofthe property. 


The selected remedy has three parts that address three distinct media groups: on-Site media, 
the Upper Floridan Aquifer (UFA), and off-Site media. The major components ofthe 
selected remedy for on-Site media include: 


• Establishment of an on-Site soil consolidation area that includes: 
o A single, continuous vertical barrier wall (appro.xiinately 65 feet deep) 


encircling all four principal contaminant source areas from land surface to the 
Hawthorn Group middle clay. 


o Establishment ofa low-permeability cap/cover over the consolidation area to 
protect against rain infiltration and contamination migration. 







• In place (in-situ) solidification and stabilization (ISS/S) of contamination from 
ground surface to the upper Hawthorn Group zone (0 to 65 feet bis) at two ofthe four 
principal contaminant source areas (the former North Lagoon and the former Drip 
Track area). The iSS/S component ofthis remedy component will be implemented 
through injection of stabilizing chemicals into the ground surface. This ISS/S 
treatment is subject to acceptable performance demonstration during pilot tests or 
treatability studies. Pilot tests/treatability studies are tests conducted with 
contaminated Site materials and stabilizers to determine if cleanup goals will be met. 


• In-situ geochemical stabilization (ISGS) (also referred to as in-situ biogeochemical 
stabilization (ISBS) of DNAPL from ground surface to the bottom ofthe upper 
Hawthorn Group zone (0 to 65 feet bis) at two ofthe four principal contaminant 
source areas (former Process area and the former South Lagoon). The ISGS 
component ofthis remedy component will be implemented through injection of 
oxidizing and stabilizing chemicals into the ground surface. This ISGS treatment is 
subject to acceptable performance demonstration during pilot tests or treatability 
studies. Pilot tests/treatability studies are tests conducted with contaminated Site 
materials and stabilizers to determine if cleanup goals will be met. If pilot 
tests/treatability studies do not demonstrate to EPA acceptable performance ofthe 
ISGS treatment for the Surficial Aquifer zone, the Surficial Aquifer zone at the 
former Process area and at the former South Lagoon will be treated with In-situ 
solidification (ISS/S). 


• In-situ injection of oxidizing chemicals or ISGS treatment in the lower Hawthorn 
Group in two ofthe four principal source areas (former Process Area and the former 
South Lagoon) and along the eastern property boundary through newly installed 
injection wells. 


• Excavation ofsoil posing a leachability or direct contact concern outside ofthe 
consolidation area; placement of excavated soil in soil consolidation area. 


• Surface grading and clean soil covers on approximately 83 of 86 acres on the Site 
property. 


• Installation of storm water controls and improvements (e.g., retention/ detention 
pond). 


• Continued operation ofthe perimeter wells ofthe Surficial Aquifer extraction and 
treatment system (outside ofthe consolidation area) until cleanup goals are attained. 


• Continued operation ofthe horizontal collection drains ofthe Surficial Aquifer 
extraction and treatment system as needed to contain potential migration of 
groundwater contamination (hydraulic control). 


• Expansion ofthe Surficial Aquifer and Hawthorn Group monitoring network. 
• Institutional controls such as deed restrictions to prevent future digging that would 


result in contact with contaminated media. 


The major components ofthe selected remedy for the UFA include: 
• Hydraulic containment of contaminated groundwater through e.xtraction and 


treatment in areas where chemicals of concern (COCs) exceed cleanup goals. 
• Construction of additional monitoring/extraction wells for the network, as necessary. 
• Monitored natural attenuation (MNA) in areas where there are low-level exceedances 


of cleanup goals 







The major components ofthe selected remedy for off-Site media include cleanup ofsoil 
contamination at private properties surrounding the Site and addressing surface water and 
sediment contamination in Hogtown and Springstead Creeks. 


For soil contamination, a range ofoptions consistent with State of Florida cleanup guidance 
are proposed for use on individual subparcels with the consent ofthe private property owners 
including, in order of preference: 


• E.xcavation and removal of impacted soil that exceeds cleanup goals based on current 
use of the land: Excavated soil will be. transported, and placed within the 
consolidation area on-Site. 


• Engineered controls that prevent contact with impacted soil containing 
contamination, that exceeds cleanup goals based on current use ofthe land use. 


• Institutional controls,to protect accessibility and use of land/propertieSi 


For surface water and sediment in Hogtown and Springstead Creeks, the selected remedy 
includes: 


• Excavation and removal of impacted sediment in excess of levels shown to likely 
cause an adverse effect when in direct contact (probable effects concentration). 
Excavated sediment will be placed in the consolidation area on-Site. 


• Monitored natural recovery of remaining impacted sediment until concentrations 
reach threshold effects concentrations (contaminant concentrations above these 
levels could adversely affect a plant or animal) or background levels. 


Statutory Determinations 


The selected remedy is protective of human health and the environment, complies with 
federal and state requirements that are applicable or relevant and appropriate to the RA 
(unless justified by a waiver), and is cost effective. This remedy utilizes permanent solutions 
to the maximum extent practicable and satisfies the statutory preference for remedies that 
employ treatment to reduce toxicity, mobility, or volume as a principal element. The remedy 
eliminates human and ecological exposure to contaminated groundwater and soil, 
permanently controls the mobility ofthe contaminants, and is protective of groundwater 
resources. Principal threat waste dense non-aqueous phase liquid (DNAPL) in the source 
areas is treated by both ISS/S and ISGS thus rendering it immobile. 


Because this remedy will result in hazardous substances, pollutants, or contaminants 
remaining on-Site above levels that will allow for unlimited use and unrestricted exposure, a 
statutory review will be conducted within five years of construction ofthe remedy to ensure 
that the on-Site remedy remains protective of human health and the environment, inclusive 
ofthe applicable ICs. Five-Year Reviews will continue throughout the life ofthe Site until 
hazardous substances, polltitants or contaminants no longer remain on Site at levels that do 
not allow for unlimited use and unrestricted exposure. 


Data Certification Checklist 


The following infonnation is included in The Decision Summary ofthis ROD. Additional 
infonnation may be found in the Administrative Record file for this Site. 


• Baseline risk represented by the COCs (Tables 4 and 5, pages 143 and 144) 







Cleanup goals established for COCs and the basis for these levels (Tables 6,7, and 8, 
pages 145 through 147) 
How source materials constituting principal threats are addressed (page III) 
Current and reasonably anticipated future land use assumptions and current and 
potential future beneficial uses of groundwater used in the Baseline Risk Assessment 
and ROD (page 39) 
Potential iand and groundwater use that will be available al the Site as a result ofthe 
selected remedy (page 128) 
Estimated capital, annual operation and maintenance (O&M), and totai present worth 
costs, discount rate, and the number of years over which the remedy cost estimates 
are projected (Tables 10 and 11, pages 150 and 153) 
Key factor(s) that led to selecting the remedy (i.e. describe how the Selected Remedy 
provides the best balance of tradeoffs with respect to the balancing and modifying 
criteria, highlighting criteria key to the decision) (page 113) 
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DECISION SUMMARY 


LO Site Name, Location, and Brief Description 


This Record of Decision (ROD) is for the Cabot Carbon/Koppers Superfund Site (Site) 
located at the northwest corner of North Main Street and N W 23rd Avenue in the northern 
part of Gainesville, Alachua County, Florida, one mile east of U.S Highway 441. The U.S. 
Environmental Protection Agency (EPA) is the lead agency for this Site. The EPA Site 
Identification Number is FLD980709356. Site remediation is to be conducted and financed 
by the Potentially Responsible Parties (PRPs). The Site was placed on the National Priorities 
List (NPL) in 1983. 


The Site is located within the city limits of Gainesville, Florida, and encompasses 
approximately 170 acres. See Figure 1 forthe Site location map. The Site is bounded by 
residential and commercial areas in a busy part of Gainesville. 


This Site was originally two Sites: Cabot Carbon in the southeast portion ofthe Site, and 
Koppers on the western portion ofthe Site (Figure 1). The Koppers portion ofthe Site is the 
only zoned industrial site in the immediate area. As recently as March 2010, the Site was an 
operating wood-treating facility that also temporarily stored creosote-treated timber. Access 
is from NW 23rd Avenue. The Koppers portion ofthe Site covers approximately 90 acres 
and gently slopes to the north-northeast. Low swampy areas are prevalent in an undeveloped, 
vegetated area to the northeast. The land immediately west and northwest is residential. 


The Cabot Carbon portion ofthe Site is zoned commercial. It lies immediately to the east of 
the Koppers portion ofthe Site. The area is now a shopping center with a large parking lot, a 
strip mall, and a car dealership. Access is unrestricted. Entrance to the parking lot is from 
NW 23rd and Main Street. South and east along NW 23'̂ '' Avenue and North Main Street 
are commercial areas. 
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2,0 Site History and Enforcement Activities 


2.1 Operational History 


2.1.1 Cabot Portion 


Industrial processes at the Site began in 1911. The pine tar and charcoal generation facility 
operated under various names over the years, including: 


• The Williamson Chemical Company 
• The Florida Industrial Corporation 
• The Retort Chemical Company (built the pine processing plant in 1928) 
• Cabot Carbon Company 


The Cabot Carbon Company acquired the operation in 1945 and continued to operate the 
pine tar and charcoal generation facility until 1966. The processing, which consisted ofthe 
destructive distillation of pine stumps, resulted in the generation ofa large number of liquid 
products that were marketed collectively as blended solvents. 


The Cabot Carbon process generated an estimated 6.000 gallons of crude wood oil and pitch 
per day. The crude oils and pitch mixtures were stored for refining, with one retort charge 
producing about 1,100 gallons of crude wood oil. During the Site operations, wastewater 
containing residual pyroligneous (produced by the destructive distillation of wood) 
contaminants, and pine tar was discharged to a concrete-lined, pyroligneous acid water (a 
reddish-brown liquid obtained by destructive distillation of wood and containing chiefly 
acetic acid, methanol, acetone, furfural, and various tars and oils) pond, where pine tar was 
allowed to settle for product recovery. During later years of operation, three unlined earthen 
impoundments were constructed to the north and downstream ofthe concrete-lined pond to 
increase settling capacity. In 1967, the Site was sold to Mr. Raymond Tassinari, a local 
private investor. In October of that yearthe new owner breached these three lagoons and the 
contents flowed off-Site through an adjacent 50-acre wetland and into a storm water ditch 
connecting with Springstead and Hogtown Creeks. The environmental damage to Hogtown 
Creek following this incident was detectable for five miles downstream. 


In 1977, the property was sold to Mr. Harry S. Hamilton who began construction ofthe 
shopping center. In 1977, Florida Department of Environmental Regulation (FDER) (now 
Florida Department of Environmental Protection, [FDEP]) conducted a biological survey in 
parts of Hogtown Creek and determined it was devoid of life from the point of drainage 
discharge for 1.1 miles downstream. Cleanup operations were performed in 1979 to remove 
some contaminated sediments from the ditch, but there is no documented evidence ofthe 
extent ofsource remediation activities. 


In 1985, the Department of Transportation (DOT) proposed to widen a portion of North 
Main Street, adjacent to the site, estimating that 4800 cubic yards of contaminated muck 
were unsuitable for roadbed material and needed to be removed. The Florida Department of 
Environmental Regulation (FDER, now DEP) identified feasible alternatives for disposal of 
the muck in its March 1986 "Assessment of Management Alternatives for North Main Street 
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Muck- Gainesville, Florida." Environmental concerns prompted the Gainesville Urbanized 
Area Metropolitan Transportation and Planning Organization (MTPO) to form a task force to 
review the proposed road-widening project. The EPA advised that waivers of liability for 
construction in a contaminated area are given only to contractors performing work for EPA. 
In January 1991, DOT presented a conceptual road-widening plan to EPA and DEP. The 
agencies reiterated that road widening could be implemented with proper precautions. DOT 
performed additional soil sampling adjacent to and beneath North Main Street in 1992 to 
determine the e.xtent of contaminated muck requiring excavation during road construction. 
Road construction design was completed in March 1993. DOT completed the widening of 
North Main Street adjacent to the site in September 1994. E.xcavated soils were transported 
to an out-of-state facility for treatment and disposal. 


Since 1995, EPA has overseen the cleanup ofthe Cabot portion ofthe Site through operation 
ofa groundwater interceptor trench system which has pumped and treated in excess of 500 
million gallons of contaminated groundwater. In addition, there has been excavation and 
disposal of contaminated soils of approximately 10,000 tons there followed by Site 
redevelopment with thriving businesses where the Cabot portion ofthe Site once was. There 
have been in excess of 280 million gallons of groundwater captured and treated from the 
Surficial Aquifer system since 1995. Contaminated sediments have been e.xcavated and 
treated. Chemical treatment, active and passive DNAPL recovery, soil excavation, and 
upgrades to existing Surficial Aquifer containment system to pump and treat contaminated 
Floridan Aquifer groundwater has also been accomplished. 


2.1.2 Koppers Portion 
Industrial processes at the Site began in 1916 with the American Lumber and Treating 
Company preserving wood utility poles and timbers. This company primarily used creosote 
in the treatment process. Koppers purchased the plant operations in 1954 while leasing the 
property from Seaboard Coastline Railroad (SCR). In 1984, Koppers purchased the property 
from SCR. By June 30, 1988, BNS Acquisitions, Inc., a wholly-owned subsidiary of Beazer 
PLC, acquired more than 90 percent of the outstanding common stock of Koppers. On 
October 26, 1988, EPA, the Koppers Company and Cabot Carbon Corporation signed an 
Administrative Order on Consent (AOC), Docket No. 89-06-C. The AOC provides that the 
two companies as the potential responsible parties (PRPs) will be responsible for completing 
a supplemental RI/FS. On November 14, 1988, BNS Acquisitions acquired the balance ofthe 
Koppers common shares. On January 26, 1989, the name of Koppers was changed to Beazer 
Materials and Services, Inc. (BMS) following a merger between BMS and Koppers. On 
December 28, 1989, Koppers (now BMS) sold the assets ofits Tar and Treated Wood Sector, 
including its Gainesville, Florida facility, to a management buy-out group known as Koppers 
Industries, Inc.; however, BMS retained responsibility to satisfy the obligations under the 
AOC in conjunction with the Cabot Carbon Company. 


Wood treating over the years was modified to include two additional processes, one using 
chroinated copper arsenate (CCA) salts and the other using pentachlorophenol (PCP). 
Wolman salts (CCA) were mi.xed at the Site beginning in 1936. The latest CCA plant was 
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constructed in the late 1960s. It is reported that PCP was used at the Site beginning in 1969. 
At the time of plant closure (December 2010), only CCA treatment processes were in use. 


In the past, two lagoon areas were used to manage wastewater generated by the treating 
process (Figure 2). The south lagoon was located to the west ofthe plant access road 
immediately south of the current office building. The north lagoon was located 
approximately 1,500 ft to the north. The north lagoon was operated from 1956 until the 
1970s. The operating period on the south lagoon is unknown. Both lagoon areas have been 
closed and graded. The exact year ofthe lagoon closures is unknown. 


2.2 Regulatory and Enforcement History 


The earliest regulatory action found in available documentation occurred in 1967 when CCC 
was fined $100 by the City of Gainesville for causing pollution to Hogtown Creek and 
assessed another charge to cover the city's cost for performing part ofthe corrective action. 
Reports indicate that problems and interest in the Site remained dormant until 1977 
whenAlachua County and FDER received several complaints about the look and smell of 
Hogtown Creek. In October 1977, FDER conducted a biological survey ofthe upper 2.8 
miles of Hogtown Creek. EPA and FDER conducted preliminary studies and investigations 
ofthe Site in 1979 through 1981. Community interest increased dramatically in 1983 
through 1985 and during this time the Cabot Carbon/Koppers Site was placed on the NPL 
(1983). FDER and EPA entered into a Cooperative Agreement (CA) giving FDER 
management lead at the Site. During the time period from 1984 through 2010, the following 
additional investigations and regulatory actions occurred: 


• In 1984, EPA granted FDEP, formerly FDER, a CA grant to perform a Remedial 
Investigation (Rl)/Feasibility Study (FS). 


• In 1985, Koppers Site investigation further evaluated the groundwater. The analyses 
performed on the Site investigation groundwater samples included total organic 
carbon (TOC), chemical oxygen demand (COD), phenols, PCP. copper, chromium, 
and arsenic. 


• Inl 986, FDER completed a study that addressed the potential environmental issues 
associated with the widening of North Main Street in the vicinity ofthe Site. 


• In 1987, the initial Rl was completed by IT Corp. This RI was found deficient in 
many areas. 


• In 1988, the PRPs (Cabot and Beazer East) entered into an AOC with EPA to 
perform a supplemental Rl, a risk assessment, and a feasibility study. 


• In 1989, a supplemental Rl forthe Koppers Site was completed by Hunter/ESE to fill 
in the data gaps f>oin the initial RI. 


• In 1990, the Baseline Risk Assessment (BRA) was completed in February and the 
FS in May. 


• In 1990, a ROD was issued in September. The Koppers property was known to be 
contaminated by creosote-based contaminants including carcinogenic and non-
carcinogenic PAHs, phenols such as pentachlorophenol, and metals arsenic and 
chromium. The 1990 ROD specified: (1) excavation of soils in the Former North 
Lagoon and Former South Lagoon to an assumed depth of 4 feet; (2) bioremediation 
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of soils in the Former Process area and Former Drip Track Area by recirculating 
groundwater with nutrient amendment; (3) installation ofa groundwater extraction 
system in the Surficial Aquifer; and (4) long-term institutional controls on Site use. 
At the time the ROD was prepared and signed, it was assumed that, based upon then-
current information: (1) the Hawthorn Group formation (HG) was a single clay unit 
that provided an effective hydrologic boundary for vertical groundwater flow and 
transport and (2) the potential source zones were primarily in the shallow unsaturated 
zone with groundwater impacts primarily restricted to the Surficial Aquifer. 
In 1991, EPA issued a Unilateral Administrative Order (UAO) to Beazer and Cabot 
Carbon directing both parties to develop a Reinedial Design (RD) for the remedies 
selected in the ROD, and to implement the RD by performing a Remedial Action 
(RA). Note: Cabot and Beazer began to pursue remediation independently and 
started developing separate RDs for the Cabot and Koppers portions ofthe Cabot 
Carbon/Koppers Site. 
In 1992, EPA approved a Consent Decree in April for Cabot to develop a RD and 
implement the RA for the Cabot property. 
In 1994, EPA issued a Resource Conservation and Recovery Act (RCRA) permit (10 
years) to Koppers Industries, effective October 30, 1994. 
In 1994, EPA amended the UAO issued to Beazer and Koppers and required them to 
perforin a supplemental FS (SFS) for the Koppers Site. The UAO amendment also 
directed Beazer to suspend work on the RD for the principal contaminant source 
areas until further notice. 
In 1995, an Administrative Order on Consent for Removal Action (Removal Order) 
was signed by EPA and Cabot in January. 
In 1996, Beazer submitted the Quarterly Industrial Wastewater Discharge 
Monitoring Report to Gainesville Regional Utilities (GRU) in compliance with the 
GRU discharge permit. 
In 1996, Beazer submitted the Quarterly Comprehensive Groundwater Monitoring 
Report to EPA. 
In 1997, Beazer completed an Interim Reinedial Action (IRA) under the 
Comprehensive Environmental Response, Compensation, and Liability Act 
(CERCLA) by removing the former creosote treatment building and performing in 
place closure ofthe building's foundation. 
In 1998, Roy F. Weston initiated a fleld e.xcavation program to locate and close three 
production wells on the eastern side ofthe Cabot Site as required in the ROD. 
In 1998, the revised Supplemental Sampling and Analysis Plan was finalized and 
approved by EPA. Work was initiated on a Revised Supplemental FS (RSFS). 
In 1999, Beazer submitted the RSFS to EPA in Septeinber. 
In 2001, EPA completed the first Five-Year Review. 


In 2001, EPA submitted a proposed remedy plan based on the RS/FS; plan is 
rescinded. 
In 2001, Beazer conducted further studies to characterize the Hawthorn clay and 
develop a database of local private wells in the vicinity. 
In 2002, Beazer conducted additional field investigations to characterize the 
Hawthom Group and aquifer. 
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In 2002, Beazer reported on fleld investigations to further characterize the Hawthorn 
Group. Significant groundwater contamination by creosote and petroleum 
hydrocarbons was found up to 90 ft below ground surface, and below several clay 
layers. 
In 2003, Beazer conducted fleld investigations to further characterize Hawthorn 
Group and Floridan aquifer water quality and flow direction. Mail survey of private 
wells was completed. Floridan aquifer and Hawthorn aquifer groundwater 
contamination was confirmed. 
In 2003 and 2004, GRU installed and sampled sentinel wells in the UFA between the 
Koppers Site and the Murphree Well Field. One well had arsenic contamination 
above maximum contaminant levels (MCL). One possible explanation for the 
observed arsenic contamination, among others, is that it is the result of naturally 
occurring minerals in the UFA oxidizing and dissolving when oxygenated water is 
introduced to the formation during well drilling. 
In 2004, Beazer conducted waterquality testing in 80 off-Site shallow private wells, 
and the one deep Floridan aquifer well. Arsenic was detected in one shallow well, 
and low levels were detected in the Floridan well. 
In 2004, EPA directed Beazer to develop a Floridan aquifer inonitoring plan and to 
expedite and complete fleld activities to further characterize source areas. 
In 2004, Beazer worked on developing a new groundwater model for the Koppers 
Site using GRU, county and recent new data. 
In 2004, a Floridan aquifer inonitoring plan was developed by Beazer. 
In 2004, EPA directed Beazer to submit all data from fleld investigations, and to 
develop a project plan to address deep contamination in source areas, and submit a 
project schedule for remediation by August 30, 2004. 
In 2004, Beazer presented results confirming contamination in the Floridan aquifer 
wells in source areas, and requested an extension ofthe August 2004 deadline to 
December 2004. 
In 2004, Beazer submitted a Proposed Interim Measures/Remedy Pilot Approach. 
In 2004, contamination found in onsite Floridan aquifer well FW-6 above drinking 
water standard. 
In 2005, EPA prepared a Revised Floridan aquifer Monitoring Plan, and Beazer 
agreed to implement. 
In 2005. Floridan aquifer monitoring well installation began. 
In 2006. preliminary sampling and analysis results indicated contamination in 
Floridan wells throughout the Floridan Aquifer extending to the deepest zones ofthe 
drilled wells (approximate depths of 90 ft below top of Floridan, about 200 ft below 
ground surface). 
In 2006, second Five-Year Review signed. 
In 2006, Beazer submitted an evaluation of thermal treatment technologies. 
In 2007, Beazer submitted Supplemental Groundwater Monitoring Report. 
In 2007, Beazer submitted Revised Data Summary Report: Results ofthe Revised 
Supplemental Sampling Plan -Additional Data for Risk Assessment. 
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In 2007, EPA convened first collaborative FS meeting between Beazer, EPA, and 
other stakeholders. 
In 2008, Beazer submitted Independent Panel Evaluation of Groundwater Issues 
report. 
In 2008, Beazer submitted Final Field Activity Plan for Field-Scale Testing of In Situ 
Biogeochemical Stabilization. 
In 2008, Beazer submitted Supplemental Hawthorn Group Investigation and 
Monitoring Well Installation Report. 
In 2008, Beazer submitted Phase I ISGS - Field Pilot Study Report. 
In 2008, EPA held a public meeting on the status of ongoing investigations and 
the progress and schedule for developing a remedial plan. 
In 2008, Beazer submitted Comprehensive Groundwater Monitoring Sampling and 
Analysis Plan. 
In 2008, Beazer submitted Upper Floridan Aquifer Interim Remedial Measure (IRM) 
Work Plan. 
In 2009, Beazer submitted an Evaluation of Potential On-Site Human Health Risks 
Associated with Soils and Sediments. 
In 2009, Beazer submitted an Evaluation of Potential Ecological Risks. 
In 2009, FDEP issued notice letters to off-Site property owners with confirmed soil 
contamination above SCTLs. 
In 2009, Beazer submitted a report titled Summary of Additional On-Site Soil 
Sampling in Northern Currently Inactive Area and Proposed Additional Sample 
Locations. 
In 2009, Beazer submitted a Tar Removal Work Plan to address tar deposits in 
Springstead and Hogtown Creeks. 
In 2009, Koppers Inc. announced that it had reached an agreement for the sale and 
transfer ofthe property and buildings at its wood preserving facility in Gainesville, 
Florida to Beazer East, Inc. 
In 2010, Koppers Inc. decommissioned the operating facilities, completed sale ofthe 
property, and transferred property ownership to Beazer East, Inc. (Beazer) in late 
March. 
In 2010, Koppers and Beazer submitted a Proposed Closure Approach for 
Gainesville Drip Pad and Ancillary Units (Proposed Closure Approach). 
In 2010, Beazer submitted an update ofthe on-Site Human Health Risk Assessment. 
In 2010, the collaborative feasibility study group issued the Drafl; FS. 


Since 1995. EPA has overseen the cleanup ofthe Cabot portion ofthe Site through operation 
ofa groundwater interceptor trench system which has pumped and treated in excess of 500 
million gallons of contaminated groundwater. In addition, there has been e.xcavation and 
disposal of contaminated soils of approximately 10,000 tons there followed by Site 
redevelopment with thriving businesses where the Cabot portion ofthe Site once was. There 
have been in e.xcess of 280 million gallons of groundwater captured and treated from the 
Surficial Aquifer system since 1995. Contaminated sediments have been excavated and 
treated. Chemical treatment, active and passive DNAPL recovery, soil excavation, and 
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upgrades to existing Surficial Aquifer containment system to pump and treat contaminated 
Floridan Aquifer groundwater has also been accomplished. 
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3.0 Community Participation 


EPA satisfied its community involvement obligations stated in the CERCLA legislation as 
well as the NCP. These included establishment of an administrative record; community 
interviews; preparation of a community involvement plan (CIP); maintenance of an 
information repository; notification ofthe availability ofa technical assistance grant (TAG); 
notification ofthe Proposed Plan in a major local newspaper; provision ofa comment period 
of at least 30 days on the Proposed Plan (July 15. 2010 to October 15, 2010); a public 
meeting regarding the Proposed Plan on August 5, 2010; a meeting transcript ofthe 
Proposed Plan public meeting; and a response to significant comments and criticisms on the 
Proposed Plan in a responsiveness summary. E.xcept for the responsiveness summary and 
meeting transcript that are included as Part 3 ofthis document, each ofthe other community 
involvement requirements is discussed in the following sections. 


3.1 Community Involvement Plan Update 


Community interviews were conducted for the Site during the week of August 1, 2010. 
Individual interviews, along with a focus group meeting, were held to identify concerns of 
the community in developing an updated CIP. A draft copy ofthe CIP was presented to the 
community for a 30-day comment period to allow additional information, concerns, and/or 
suggestions to be collected. This was done in response to community demand for intense 
participation. The 30-day comment period was from August 16, 2010 until September 15, 
2010. The CIP was placed in the Information Repository in November 2010. In order to 
address community outreach and involvement, the EPA has also included in the CIP an 
opportunity for the document to be revised, upon review, every six months. The current 
document does address community concerns and comments, and reflects a major revision 
from the previous version. 


Community concerns have been identified and addressed in Table 3.1 ofthe revised CIP. 
Table 3.1 lists the concerns and EPA's responses to the concerns. The identified concerns 
range from community outreach activities to technical and redevelopment issues, many of 
which are addressed in the Responsiveness Summary in Appendix A. Comments for future 
CIPs will be reviewed every six months and revised, if necessary. The community will be 
informed ofthe ne.xt revision ofthe CIP. Please note that comments have been, and will be, 
received from a multitude of individuals and interested community groups, which will take 
time to process, but will be included in future versions ofthe CIP. 


The toll free numbers for EPA representatives have been consistently provided on 
information that is distributed to the community. These include, but are not limited to. Fact 
Sheets, Question and Answer Sheets, web-sites for EPA and Protect Gainesville's Citizens, 
the administrative record, the CIP, and business cards. 


The mailing list for the Koppers community is a living document and updating and 
maintaining it is an on-going activity. The initial mailing list was developed by obtaining 
residential and/or business addresses within a half mile to one mile radius ofthe Site. The 







Record of Decision Summary of Remedial Alternative Selection 
Cabot Carbon/Koppers Superfund Siie February 2011 


use of sign-in sheets is another method used to identify addresses of interested citizens for 
the mailing list. Some residents who attend meetings request that their information not be 
shared with third parties. Therefore, to respect their wishes and privacy, the residential 
addresses are used for the mailing list only. Additionally, the EPA is developing a new list 
of e-mail addresses for the Koppers community to use as another method to provide 
information as it becomes available to the public. 


3.2 Public Meetings 


As part ofthe EPA's emphasis on enhanced public participation, EPA provided two public 
availability sessions in concert with the FDEP and Florida Department of Health. EPA staff 
participated in seven special Gainesville City and/or Alachua County Special Commission 
Meetings presenting information related to Koppers Site cleanups and participated in 
listening sessions for members ofthe public on May 1, 2008, March 9, 2009, August 31, 
2009, January 4, 2010, April 29, 2010, and October 6, 2010. Five fact sheets were produced 
and distributed to provide information related to offsite soil sampling, and onsite and offsite 
proposed plan responses to comments received during EPA's August 5,2010, proposed plan 
meeting (EPA, 201 Oa). On June 15, 2010, EPA participated in a Site tour with citizens who 
had concerns about possible buried drums. PRP Beazer East developed and submitted an 
October 1 1,2010, workplan to investigate possible buried drums onsite. On Septeinber 22, 
2010, EPA and Beazer East provided a Site tour to answer questions related to upcoming 
demolition activities. EPA representatives met with the former Gainesville Mayor and GRU 
staff on January 6,2010, and November 23, 2009, to discuss technical concerns with the FS. 


3.3 Collaborative Feasibility Study 


On August 31, 2009, EPA released a draft Koppers collaborative feasibility study (FS) 
authored by EPA, Beazer East, and FDEP to Site stakeholders Gainesville Regional Utility 
(GRU), Alachua County Environmental Protection Division (ACEPD) and the City of 
Gainesville (COG) to receive their comment prior to finalizing an FS for the Site. For the 
previous 3 years (6 meetings), EPA, Beazer East, and FDEP have shared FS work products 
with the Site stakeholders as part ofthe collaborative FS process. Both ACEPD and COG 
chose to public notice the draft FS and their planned comments on the document as well as 
scheduling two public meetings to discuss their responses. Multiple public interest groups 
which have not previously been involved in the Koppers Superfund Site chose to provide 
comments on the draft FS. GRU, ACEPD, and COG had a face-to-face meeting with EPA to 
discuss their comments on the FS on November 23,2009. A final FS was issued on May 12, 
2010 incorporating relevant changes to incorporate stakeholder concerns. EPA technical 
representatives met with ACEPD, COG, and ACEPD staff on January 27,2010, and again on 
September 23, 2010 to discuss FS updates and concerns and additional concerns with EPA's 
proposed plan, respectively. 
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3.4 Reuse Planning 


With funding from the Superfund Redevelopment Initiative, EPA Contractor E- Inc. is 
conducting reuse planning to inform the reinedial planning process for the Koppers property 
at the Cabot/Koppers Superfund Site (Site) in Gainesville, Florida. The reuse planning 
activities have been organized into two phases. The first phase, conducted from March 
through June, identified a set of fiiture use goals and conducted a preliminary analysis of 
reuse compatibility with the remedial alternatives under consideration. The second phase of 
the reuse assessment will cominence once the ROD is in place. It will include coordinating 
with EPA, Beazer East and the City to evaluate site reuse options and considerations based 
on the selected remedy. 


As a first step in the reuse planning process, E- Inc. conducted a series of interviews with the 
site owner, city staff and community members to outline future use goals for the sile and 
surrounding neighborhood. Future use goals identified include: 


• Return the site to productive use consistent with the remedies selected. 
• Consider the site as an opportunity for infill development to foster economic 


development and benefit the community. 
• Transition intensity of uses across the site to ensure compatibility with adjacent uses; 


for example consider a residential buffer zone on the western side ofthe property as 
a transition to more intense mixed-use activities to the east. 


• Increase publicly accessible open space and maintain existing forested areas. 
• Increase pedestrian and vehicular access through the site. 
• Consider future trail addition along the rail line to connect to regional trail system. 
• Improve stormwater management to enhance conditions in Springstead Creek. 


In March 2009, the City planning staff developed a conceptual site plan to inform a potential 
zoning change to mixed-use medium density zoning. The conceptual plan outlined vertical 
mixed-use development along 23rd Avenue, residential townhouse and live-work areas along 
the western portions ofthe property, and open space located on the northern portion ofthe 
site. In spring 2010, future land use recommendations for the Kopper's site were referred to 
the Community Development Committee (CDC). The CDC recommended that planning stafT 
consider the reuse assessment findings in the upcoming land use petition process. In 
addition, the City is considering future use options for the adjacent public works property to 
the north ofthe site. Coordination with the City during the reinedial design phase can ensure 
compatibility with adjacent land uses and the City's long-term vision for the surrounding 
neighborhood. On March 26, E- conducted Reuse Assessment meetings with the general 
public to seek additional input. 


The findings ofthe reuse assessment indicate that the selected remedial components would 
be compatible with the reuse goals outlined above, including mixed-use and open space. 
However, the configuration of remedial components could significantly influence the amount 
of area available for structural development. In particular, the location and configuration of 
on-site containment areas could influence future use options along 23rd Avenue, as well as 
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the arrangement of contiguous space available for vehicular access, utilities and structural 
development. Similarly, the approach and configuration of drainage conveyance and 
stormwater manageinent options could restrict or enhance future use depending on the 
design. 


A meeting was held on June 14, 2010 to present the reuse assessment findings. Participants 
noted the following observations related to future use considerations: 


• Flexibility to Accommodate Future Site Uses: Several meeting participants indicated 
that remedy components should allow for flexibility to accommodate a range of 
potential future uses. The on-site soil consolidation area was seen as a constraint to 
reuse and a component worthy of additional discussion. 


• Stormwater: Several meeting participants noted they did not prefer a surface swale 
along the western boundary ofthe site, as highlighted in Remedial Zone Scenario 5. 


• Forested Areas: While some participants expressed an interest to retain existing 
forested areas at the Site, several participants indicated that addressing soil 
contamination would be a primary concern and that soil contamination should not be 
left in place in order to preserve forested areas. 


Once a Record of Decision is in place outlining the selected remedy, E- Inc. is expected to 
work with EPA, Beazer East and the City to identify potential site planning options and 
considerations. This second phase will provide an opportunity for coordination between 
Beazer East, EPA and the City during the remedial design phase to ensure the remedy is 
compatible with adjacent land uses and to align the City's rezoning process and the reinedial 
design activities as appropriate. 


3.5 Grants 


The Technical Assistance Grant (TAG) process began when a Letter of Intent (LOI) dated 
November 17, 2009, was received from Protect Gainesville's Citizens. The Public Notice 
soliciting other groups interested in applying for a TAG was published in the Gainesville 
Sun on February 5 - 7, 2010, to provide notice that a TAG was available and a LOI had been 
received. The Public Notice also invited other groups to contact Protect Gainesville's 
Citizens to coalesce and work with them, or to provide their own LOI within a particular 
timeframe. No additional LOl's or applications were received and the TAG was awarded in 
June 2010 to Cheryl Krauth of Protect Gainesville's Citizens. Other interested groups and 
individuals have been encouraged to come together to work with the TAG recipient in an 
efTort to reach all interested stakeholders and provide one voice for the community. 


EPA awarded Alachua County $108,000 through a cooperative agreement to conduct 
sediinent sampling in Springstead and Hogtown Creek, and a stormwater sampling study to 
address community concerns related to stormwater runofTand creek contamination from the 
breaching of Cabot lagoons. Sediment sampling and analysis were submitted in a May 12, 
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2009, report from Alachua County EPD. Results ofthis EPA-funded study were used to 
develop remedial actions addressing contaminants found in both Creeks. Cabot Carbon is 
moving forward with hot-spot sediment excavations in December 2010. 


3.6 Administrative Record 


Documents in the Administrative Record at the information repository are provided as a hard 
copy and on compact disks for public review in the Reference area. Additional compact 
disks have been provided to Cheryl Krauth, who is the administrator ofthe Technical 
Assistance Grant (TAG) for Protect Gainesville's Citizens, at the Wild Iris Bookstore, 
located at 802 W. University Avenue, Gainesville, Florida 32601. The compact disks are 
provided by EPA and given out to the public as a courtesy and option for an additional 
location to provide the public with Site information. The Administrative Record provided in 
the repository is a file of information that reflects the documents EPA relied on in 
developing the proposed cleanup plan. For a larger index of information that may be 
publicly provided, the public may contact the Freedom of Information Act (FOIA) office. 
The website for requesting information via FOIA is 
http://www.epa.gov/region4/foiapgs/index.htm. 


Site-related documents are at the site information repository at the following location: 


Alachua County Library 
401 E. University Ave. 
Gainesville, FL 3260 


_ ^ 1 n ect.alachuacountv 
/A 11 Items.asp: 


3.7 Proposed Plan 


uainesviiie, hL JZOUI 


https://govconnect.alachuacountv.us/sites/doc/epd/Cabot%20Koppers%20Docuinents/Forms 
/Allltems.aspx 


The Proposed Plan (PP) was released on July 15, 2010. The Agency e.xtended the public 
comment period twice at the request ofthe public to have more time to review the proposed 
plan. The public comment period ended on October 15, 2010. The Agency held the PP 
meeting on August 5, 2010 at the Stephen Foster Elementary School in Gainesville. The 
Agency also held an October 6,2010 public availability session with the Florida Department 
of Health, the Alachua County Health Department, the Florida Department of Environmental 
Protection, and Beazer East representatives to take questions and comments from the public 
related to the PP. 


3.8 Summary of Public Involvement Events 


The chart included below details the 22 events in which EPA participated in an effort to 


learn and address public concerns related to Cabot Carbon/Koppers reinedial efforts. 



http://www.epa.gov/region4/foiapgs/index.htm

https://govconnect.alachuacountv.us/sites/doc/epd/Cabot%20Koppers%20Docuinents/Forms





Record of Decision 
Cabot Carbon/Koppers Superfund Site 


Sunimary of Reniedial Altemalive Selection 
Februarv 2011 


Date 
8/2007-
5/2010 


11/17/2007 


4/2008 


5/1/2008 


3/9/2009 


6/1 1/2009 


7/2009 


8/31/2009 


1 1/23/2009 


Public 
Event 


Collaborative 
FS 


Koppers 
Citizen 
Advisory 
Meeting 
EPA Awards 
ACEPD 
Grant 
Joint 
Gainesville 
City/Alachua 
County 
Commission 
Meeting 
Gainesville 
City 
Commission 
Special 
Meeting 
EPA Public 
Availability 
Session 


Koppers Site 
Video 


Public 
Release of 
Draft 
Collaborative 
Feasibility 
Study 
Meeting at 
EPA Region 
4 with LIT, 
Gainesville 
City/Alachua 


nvolvement at Cabot Carbon/Koppers Site 
Subject 


FDEP, Beazer East, EPA begin a series of 6 face-to-face meetings 
preparing Feasbility Study documents for review and comment by 
Gainesville Local Implementation Team (LIT) in iterative 
stakeholder process 
EPA representatives participate in Koppers Site quarterly meeting 
with interested community who participate in plant meetings 


EPA Region 4 awards Alachua County EPD a $108,000 grant to 
study creek sediments and stormwater runofT at the Koppers facility 
and former Cabot Carbon lagoons 
Provide updates related to Site remedial investigations/interim 
reinedial measures, redevelopment possibilities, soil cleanup levels. 
Took questions from Commissioners and general public. 
See it online at the City of Gainesville website. Commission 
Meetings Online 


Provide information related to land use and soil cleanup standards 
at Superfund Sites. Took questions/received feedback from 
Commissioners and general public. 
See it online at the City of Gainesville website. Commission 
Meetings Online 
EPA, FDOH, Alachua County DOH, and Beazer East 
representatives provide face-to-face information to members ofthe 
public to discuss soil sampling data results obtained nearby the 
former Koppers plant 
Community Involvement Coordinator and RPM provide a guided 
tour ofthe operating Koppers Site and discuss specific operations 
and cleanup at the Site. A Bob Safay Production. 
See it at: 
http://www.epa.gov/region4/waste/npl/nplfln/koppers video.htm 
1 
Release of Draft Feasibility Study to public, document results of 6 
face-to-face meetings with FDEP, Beazer East, and EPA with input 
from the Local Implementation Team (LIT) 


Face-to-Face Meeting to discuss LIT concerns with draft FS with 
EPA and FDEP representatives 



http://www.epa.gov/region4/waste/npl/nplfln/koppers
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Date 


1/27/2010 


i/6/2010 


3/26/2010 


4/29/2010 


6/1/2010 


6/14/2010 


6/15/2010 


8/1-3/2010 


8/5/2010 


8/16/-
9/15/2010 


8/17/2010 


9/23/2010 


Public 
Event 


County 
Elected 
Of̂ ficials 
Gainesville 
Commission 
Meeting 
Administrator 
Meiburg 
Meets with 
Mayor 
Hanrahan 
Reuse Public 
Meetings 


Gainesville 
City 
Commission 
Meeting 


Technical 
Assistance 
Grant Award 
Reuse Public 
Meeting 
Koppers Site 
Tour 


Community 
Interviews 
Proposed 
Plan Meeting 
Draft 
Community 
Involvement 
Plan Public 
Notice 
Koppers Site 
Tour 


Meeting with 
LIT in ^ 


Involvement at Cabot Carbon/Koppers Site 
Subject 


EPA personnel address questions related to December 2009 
Koppers Site shutdown 


Senior Management meeting with Mayor to discuss City concerns 
and path forward for proposed plan 


Pursuant to public request. EPA contractor E' conducts three 
meetings without presence of federal, state, local, and city 
personnel to engage in discussion of possible site reuses. 
EPA personnel provide updates on several interim remedial 
measure development and takes feedback/questions from the public 
See it online at the City of Gainesville website. Commission 
Meetings Online 


EPA awards Protect Gainesville Citizens technical assistance grant 


EPA reuse contractor E"̂  meet with members of the public to 
discuss their ideas related to possible former Koppers Site reuse 
EPA and Beazer East representatives provide Site tour to interested 
public and take feedback on possible drums buried onsite 
eyewitnesses. Remedial design workplan for further submitted 
based on testimonials received 
Community Interviews in preparation for Community Involvement 
Plan update 
EPA representatives present Koppers proposed plan and take public 
comments/answer questions for 3 hours 
Updated Community Involvement Plan public-noticed in 
Gainesville Sun 


EPA an Beazer East representatives provide a Site tour to discuss 
Site demolition efforts to remove Site structures, implement an 
interim remedial measures for stormwater management and dust 
control measures 
EPA, FDEP, and Beazer East representatives meet with LIT 
members to discuss EPA's proposed plan and local technical 
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Date 


10/6/2010 


Public Involvement at Cabot Carbon/Koppers Site 
Event 


Tallahassee 
to Discuss 
EPA 
Proposed 
Plan 
Elements 
EPA Public 
Availability 
Session 


Subject 
concerns 


EPA, FDOH, FDEP, Alachua County DOH, and Beazer East 
representatives provide information related to contents of EPA 
proposed plan and answer specific questions that members ofthe 
public have related to Koppers 
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4.0 Scope and Role of Operable Unit or Response Action 


The initial Record of Decision for the Cabot Carbon/Koppers Site was published in 1990 as 
Sitewide operable unit 00 which stipulated the groundwater and soil remedy for both the 
former Cabot Carbon and the then-operating Koppers facilities. Operable Unit 01 was 
created in 2001 to account for all reinedial actions at the former Cabot Carbon Site and 
Operable Unit 02 was created to account for remedial actions in onsite soils and the Surficial 
Aquifer at the Koppers facility. A proposed plan was issued for Operable Unit 02 in 2001 
and later rescinded. 


Since 2001, Operable Unit 03 was created to address remedial actions in the Hawthorn 
Group. Operable Unit 04 was created to address remedial actions in the Upper Floridan 
Aquifer and Operable Unit 05 was created to address remedial actions in offsite soils. This 
action addresses all OUs in a comprehensive sitewide approach designed to address all 
remaining contamination at the entire Cabot Carbon/Koppers Site. This action amends the 
Record of Decision for Operable Unit 00 by addressing onsite soils and the Koppers 
Surficial Aquifer groundwater remedy for the former Koppers facility. This action amends 
the reinedial action for Operable Unit 01 for the former Cabot Carbon Site by requiring 
sediment remediation in Hogtown/Springstead Creeks. This action adds remedial action in 
the Hawthorn Group 0U3, and the Upper Floridan Aquifer at 0U4, and offsite 
soils/sediments at 0U5 for the former Koppers facility. 


The selected remedy has three parts that address three distinct media groups: on-Site media 
(soil and groundwater above the Upper Floridan Aquifer [UFA]), groundwater in the UFA, 
and ofT-Site media (soil, sediment, and surface water). The major components of the 
selected remedy for on-Site media include: Establishment of an on-Sife soil consolidation 
area that includes: 


o A single, continuous vertical barrier wall (approximately 65 feet deep) 
encircling all four principal contaminant source areas from land surface to the 
Hawthorn Group middle clay. 


o Establishment ofa low-permeability cap/cover over the consolidation area to 
protect against rain infiltration and contamination migration. 


• In place (in-situ) solidification and stabilization (ISS/S) of contamination fYoin 
ground surface to the upper Hawthorn Group zone (0 to 65 feet bis) at two ofthe four 
principal contaminant source areas (the former North Lagoon and the former Drip 
Track area). The ISS/S component ofthis remedy component will be implemented 
through injection of stabilizing chemicals into the ground surface. This ISS/S 
treatment is subject to acceptable performance demonstration during pilot tests or 
treatability studies. Pilot tests/treatability studies are tests conducted with 
contaminated Site materials and stabilizers to determine if cleanup goals will be met. 


• In-situ geochemical stabilization (ISGS) (also referred to as in-situ biogeochemical 
stabilization (ISBS) of DNAPL from ground surface to the bottom ofthe upper 
Hawthorn Group zone (0 to 65 feet bis) at two ofthe four principal contaminant 
source areas (former Process area and the former South Lagoon). The ISGS 
component ofthis remedy component will be implemented through injection of 
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oxidizing and stabilizing chemicals into the ground surface. This ISGS treatment is 
subject to acceptable performance demonstration during pilot tests or treatability 
studies. Pilot tests/treatability studies are tests conducted with contaminated Site 
materials and stabilizers to determine if cleanup goals will be met. If pilot 
tests/treatability studies do not demonstrate to EPA acceptable performance ofthe 
ISGS treatment for the Surficial Aquifer zone, the Surficial Aquifer zone at the 
former Process area and at the former South Lagoon will be treated with In-situ 
solidification (ISS/S). 


• In-situ injection of oxidizing chemicals or ISGS treatment in the lower Hawthorn 
Group in two ofthe four principal source areas (former Process Area and the former 
South Lagoon) and along the eastern property boundary (addressing comingled 
0UI/0U2 groundwater contamination) through newly installed injection wells. 


• E.xcavation ofsoil posing a leachability or direct contact concern outside ofthe 
consolidation area; placement of excavated soil in soil consolidation area. 


• Surface grading and clean soil covers on approximately 83 of 86 acres on the Site 
property. 


• Installation of storm vvater controls and improvements (e.g., retention/ detention 
pond). 


• Continued operation ofthe perimeter wells ofthe Surficial Aquifer extraction and 
treatment system (outside ofthe consolidation area) until cleanup goals are attained. 


• Continued operation ofthe horizontal collection drains ofthe Surficial Aquifer 
extraction and treatment system as needed to contain potential migration of 
groundwater contamination (hydraulic control). 


• Expansion ofthe Surficial Aquifer and Hawthorn Group monitoring network. 
• Institutional controls such as deed restrictions to prevent future digging that would 


result in contact with contaminated media. 


The major components ofthe selected remedy for the UFA include: 
• Hydraulic containinent of contaminated groundwater through extraction and 


treatment in areas where chemicals of concern (COCs) exceed cleanup goals. 
• Construction of additional monitoring/extraction wells for the network, as necessary. 
• Natural attenuation in areas where there are low-level exceedances of cleanup goals 


The major components ofthe selected remedy for off-Site media include cleanup ofsoil 
contamination at private properties surrounding the Site and addressing surface water and 
sediment contamination in Hogtown and Springstead Creeks. 


For soil contamination, a range ofoptions consistent with State of Florida cleanup guidance 
are proposed for use on individual subparcels with the consent ofthe private property owners 
including, in order of preference: 


• Excavation and removal of impacted soil that exceeds cleanup goals based on current 
use of the land. Excavated soil will be transported and placed within the 
consolidation area on-Site. 


• Engineered controls that prevent contact with impacted soil containing 
contamination that exceeds cleanup goals based on current use ofthe land use. 
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• Institutional controls to protect accessibility and use of land/properties. 


For surface water and sediment in Hogtown and Springstead Creeks, the selected remedy 
includes: 


• Excavation and removal of impacted sediment in excess of levels shown to likely 
cause an adverse effect when in direct contact (probable effects concentration). 
E.xcavated sediment will be placed in the consolidation area on-Site. 


• Monitored natural recovery of remaining impacted sediinent until concentrations 
reach threshold effects concentrations (contaminant concentrations above these 
levels could adversely affect a plant or animal) or background levels. 


The actions summarized above will reduce or eliminate risks to human and ecological 
receptors from contaminated soil, groundwater, surface water, and sediinent and will make 
the Site property available for reuse. The ROD will be implemented pursuant to the reinedial 
atithorities ofthe CERCLA. 
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5.0 Summary of Site Characteristics 


The Cabot Carbon/Koppers Superfund Site encompasses about 170 acres in a commercial 
and residential area of Gainesville, Florida. This Site was originally two sites, Cabot Carbon 
in the southeast portion ofthe Site, and Koppers on the western portion ofthe Site. Cabot 
Carbon is inactive, and is now redeveloped commercial property. Koppers continued to 
operate as an industrial plant until March 2010. Contamination has impacted soil and 
groundwater, and ofT-Site surface water and sediinent. 


5.1 Conceptual Site Model 


This section presents a unified description ofcurrent Site conditions and an understanding of 
how Site-related contaminants move in the environment and could possibly reach potential 
environmental receptors. The summary ofthis information and understanding is called the 
conceptual Site model (CSM). The CSM provides a concise summary of all pertinent Site 
knowledge so that key features and their interrelationships can be understood succinctly and 
in context. A CSM is required in order to identify an effective reinedial alternative. 


Figure 3 is a conceptual block diagram that summarizes some important aspects ofthe CSM, 
especially as related to contaminants in the subsurface and their potential migration. Details 
ofthe CSM are presented in the following subsections. 


5.1.1 Climate, Topography, and Hydrography 
The Site climate is humid subtropical. Average monthly high temperatures range from 66 
degrees Fahrenheit (°F) in January to 91 °F in July. Average monthly low temperatures range 
from42°F in January to 7 r F in July. Frost and freezing temperatures typically occur several 
times a year. Mean annual rainfall is approximately 50 inches, with approximately half of 
that total attributable to intense thunderstorms during the months of June through September. 


Cabot Carbon Portion -The Cabot Carbon portion of the Site is relatively flat with 
topographic elevations ranging from 165 to 185 feet amsl. Surface vvater drainage is 
controlled by a storm water pond located in the northwestern portion ofthe Cabot portion of 
the Site overlying the former Cabot lagoons, a storm water pond at North Main Street and 
31st Avenue, and a concrete-lined drainage ditch that runs along Main Street. All runoff is 
directed toward the storm water lagoon or the drainage ditch. The lined drainage ditch 
overlies the groundwater interceptor trench system (part ofthe OU 1 remedy), and runs north 
along the eastern boundary ofthe Site until it intersects an east-west ditch near NE 31st 
Avenue. This ditch discharges into Springstead Creek approximately 750 feet to the north of 
the northern Site boundary (Figure 1). Springstead Creek flows in a westerly direction into 
Hogtown Creek, which flows in a southerly direction, and is located approximately 3,000 
feet west ofthe Site. Hogtown Creek drains southward across a transition zone into the 
western plains region, where it ultimately discharges directly to the Floridan aquifer by way 
of Haile sink, approximately 10 miles downstream ofthe Site. 
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Koppers Portion - The Koppers portion ofthe Site is a relatively featureless terrain that 
slopes gently toward the north-northeast. Elevation ranges from about 165 to 185 feet amsl 
(Figure 4). Low swampy areas are prevalent in an undeveloped, heavily vegetated area to 
the northeast ofthe Site. A drainage ditch bisects the Site roughly from south-southwest to 
north-northeast. Surface run-off from the Site drains to the northeast into Springstead Creek 
located approximately 750 feet to the north. The Creek flows in a westerly direction and 
drains into the southward flowing Hogtown Creek located approximately 3,000 feet west of 
the Koppers Site. 


5.1.2 Geology 
The conceptual block diagram in Figure 3 depicts the Site geology. In summary, the main 
geologic units at the Site, from top-to-bottom, are (I) sandy surficial marine-terrace deposits, 
(2) interbedded sand and clay Hawthorn Group (HG) deposits, (3) the Ocala Limestone, and 
(4) dolomitized limestone ofthe Avon Park Formation. 


The uppermost geologic unit is a 20- to 30-foot thick unit of Plio-Pleistocene marine terrace 
deposits consisting primarily of fine- to medium-grained sand with trace amounts of silt and 
clay. 


These surficial marine terrace deposits are underlain by the Miocene-age HG deposits, which 
are approximately 115 to 125 feet thick. The HG is comprised of interbedded and 
intermi.xed clays, silty-clayey sand, sandy clay, and occasional carbonate beds. 


Three predominant clay units separated by two clayey-sand units have been identified in the 
HG deposits under the Site. The upper portion ofthe HG deposits consists ofa green-gray 
clay unit that is undulating and dips generally toward the northeast. This upper clay unit 
ranges from 0.5 to 7 feet in thickness. Below this clay is a clayey-sand deposit (34 to 42 feet 
thick), which is underlain by a second clay unit (2 to 15 feet thick). Below this middle clay 
unit is another clayey-sand deposit (10 to 35 feet thick), which is underlain by a lower clay 
unit (20 to 38 feet thick). This lower clay unit consists of two to three discernable clay sub­
layers (each 1 to 9 feet thick) separated by thin seams of clayey sand and sandy clay. 


Below the HG are Eocene-age dolomitized limestone formations (Ocala Limestone and 
Avon Park Formation) that are approximately 470 feet in total thickness. In west-central 
Florida, two distinct dolomite end-members are recognized in the Ocala Formation: (1) a 
vertically restricted, poorly cemented, friable sucrosic dolomite with high porosity and 
permeability and (2) a tightly cemented, indurated dolomite with low porosity and 
permeability (Gaswirth, 2003; Johnson, 1984). Johnson (1984), who has examined logs 
from throughout Florida, further indicates that the friable portions can be very soft. Poorly 
to moderately indurated, friable packstone and grainstone units are observed in other 
portions ofthe UFA in South Florida (Bennett and Rectenwald, 2003), including the upper 
boundary ofthe Ocala Formation (Bennett and Rectenwald, 2002a). Although referring to 
other portions ofthe Floridan aquifer, Bennett and Rectenwald (2002b) indicate that these 
f>iable zones can appear as washouts on a caliper log. Friable, sandy zones within the Ocala 
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Formation are found as far north as Georgia (Stewart et al., 1999), including sandy, clayey, 
friable, chalky weathered limestone at the top ofthe Ocala Formation (Warner, 1997). 


In the Albany, Georgia area, Warner (1997) subdivides the UFA into an upper water-bearing 
zone and a much higher permeability lower water-bearing zone. The upper water-bearing 
zone consists of friable, weathered limestone and the lower water-bearing zone consists of 
harder, fractured limestone. This description ofthe Ocala Formation is consistent with what 
is observed at the Site; that is. in the upper portion ofthe UFA at the Site, core samples 
demonstrate a soft, poorly-cemented consistency. This material at the top of the Ocala 
Formation likely behaves more like a porous medium than like a fVactured medium. Deeper 
portions ofthe Ocala Formation and the Avon Park Formation can be expected to behave as 
fractured media with areas of cavernous porosity associated with karst processes. 


5.1.3 Hydrogeology 
The three principal hydrostratigraphic units at the Site coincide with the major geologic 
units. As shown in Figure 3, the main hydrogeologic units are: 


• Surficial aquifer 
• HG deposits 
• UFA. 


The UFA is used regionally for water supply, including at the Murphree Well Field (Figure 
1). The HG is an effective low-permeability confining unit forthe UFA withyields that are 
generally too low (less than 1 gallon per minute [gpm]) to be viable for water supply. The 
surficial aquifer is generally not used for water supply due to: (1) low yield (less than 4 
gpm); (2) better water source options in the Floridan aquifer; and (3) potential water quality 
impacts from anthropogenic activities (e.g. sewers, underground storage tanks, dry-cleaning 
operations, agricultural land uses and industrial land uses). 


The three principal hydrostratigraphic units are subdivided into ten distinct hydrogeologic 
layers (see labels [1] through [10] in Figure 3). These are discussed in more detail in the 
following sections. 


5.1.3.1 Transmissive Zones. Layers depicted in Figure 3 as yellow and light blue regions 
have the highest capacities to transmit water: surficial aquifer [ 1 ], Upper Transmissive Unit 
ofthe UFA [7], and Lower Transmissive Unit ofthe UFA [9]. In these units the principal 
direction of groundwater flow is horizontal to the north-northeast (Figures 5 through 8). 
Given the predominant horizontal flow, these units create the potential for off-Site migration 
of Site contaminants. At the Murphree Well Field, production of groundwater comes 
primarily (approximately 85%) from the Lower Transmissive Unit of the UFA [9] 
(GeoTrans, 2004b). Importantly, pumping in the UFA has lowered water levels beneath the 
Site to near the bottom ofthe lower clay ofthe HG [6]. This has created large vertical 
gradients through the impacted media beneath the Site. Water levels in key layers are 
identified by triangles on the right side of Figure 3 (see [A] through [D]). The water table is 
in the surftcial aquifer and varies spatially and temporally, between approximately 5 and 15 
feet below ground surface (bgs) on Site. 
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5.1.3.2 Low-Conductivity Clays. In contrast to the transmissive zones, the three HG clay 
units depicted in Figure 3 as dark brown regions have very low capacities to transmit water. 
These are the upper clay unit [2], the middle clay unit [4], and the lower clay unit [6]. 
Strong empirical evidence for the limited capacities ofthese HG clay units to transmit water 
is provided by differences in water levels above and below each clay unit. In each unit the 
downward head loss across the layer approaches or exceeds the thicknesses ofthe layer (a 
hydraulic gradient of 1 or greater). In particular, there is an approximately 90-foot head drop 
across the 30-foot thick, hard plastic, lower clay unit. This HG lower clay unit is a very 
efTective upper confining unit for the UFA. Given limited surface recharge, the large 
vertical gradients can only exist ifthe bulk conductivity ofthe clay units is very low. 


5.3.3.3 Zones oj'Moderate Transniissivity. Lastly, four layers depicted in Figure 3 as light 
brown and medium blue regions have intermediate capacities to transmit water. These 
consist ofthe Upper Hawthorn [3], the Lower Hawthorn [5], and the semi-confining zones of 
the UFA [8] and [10]. Horizontal flow in these layers is constrained by moderate to low 
capacities to transmit water, and by preferred horizontal flow paths in adjacent layers with 
greater transmissivity. Vertical flow in the Upper and Lower Hawthorn is constrained by the 
low conductivity ofthe bounding clay layers. As shown in Figure 6, flow in the Upper 
Hawthorn under the Site is toward the north-northeast, as it is in the surficial aquifer. In the 
Lower Hawthorn, there is a lateral groundwater flow divide (Figure 7); lateral flow under the 
western and southern portions ofthe Site is to the west-northwest while lateral flow under 
the eastern portions ofthe Site is to the north-northeast. 


5.1.4 Principal Contaminant Source Areas 
The origin of contamination at the Site is linked directly to Site operations and historical 
waste inanagement practices. Releases occurred when wood-treatment chemicals dripped 
onto the soil or were deposited in unlined lagoons. Site investigations have identified four 
principal contaminant source areas related to former operations and facilities. These are 
labeled [a] through [d] in Figure 3, and are illustrated in Figure 2 and Figures 4 through 12. 
Principal contaminant source areas defined in these figures are the areas in the surficial 
aquifer believed to contain the greatest concentrations of contaminants associated with 
creosote-based, arsenic-based and/or PCP-based wood treatment materials. It should be 
noted that DNAPL impacts are documented outside these boundaries in the surficial aquifer 
and in the HG at some principal contaminant source areas (EPA, 2010c). 


The vertical distribution ofsource area contamination is not known definitively. Analytical 
data for source area soil borings indicate that DNAPL has migrated down into the Lower 
Hawthorn, but the e.xtent to which this has occurred (i.e., how homogenous the vertical 
DNAPL migration patterns are) is uncertain and difficult to determine. This is a common 
problem at sites with DNAPL that necessitates a conservative approach in defining the area 
of DNAPL impact. Over an area of several acres, there are clear indications of residual 
and/or mobile DNAPL in the surficial aquifer, the Upper Hawthorn, and the Lower 
Hawthorn; however, the extent of DNAPL in the Upper Hawthorn and Lower Hawthorn is 
not completely defined. GRU cites what they believe is evidence of potentially mobile 
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DNAPL in all aquifer units and clear evidence of mobile DNAPL in the Upper Hawthorn 
(GRU, 2008). The selected remedy will actively address all DNAPL, regardless of its 
location or source origination on the Koppers Site. As part ofthe remedial design process, 
additional characterization in these aquifers will be conducted to better characterize and 
address uncertainties related to DNAPL migration and refine vertical and horizontal 
boundaries for effective remedy implementation (EPA, 2010c). 


Additionally, isolated surface soil areas on the property have high concentrations of various 
contaminants that are not directly associated with any particular process area on the property. 
These isolated locations of elevated contaminant concentrations are not identified as 


significant source areas, rather are locations where contaminants have migrated from source 
areas (i.e., by surface runoff, spills, or other surface transport mechanism) or from other 
historic wood treating operations. 


5.1.5 Nature and Extent of Contamination 


5. L5.I DN.4PL Presence. Soil with visual and olfactory evidence of creosote residue (see 
[e] in Figure 3) was found beneath and adjacent to the historical release areas (locations [a] 
through [d] in Figure 3). Note that source area boundaries illustrated in Figure 3 are 
approximate limits in the surficial aquifer. DNAPL distribution is similar, but different in the 
HG. Estimates ofthe volumes ofsoil beneath release areas, and of DNAPL-impacted soils 
in the surficial aquifer, are provided in Table I. These estimates are based on a detailed and 
comprehensive investigation of principal contaminant source areas (GeoTrans, 2004b) that 
involved: (1) electrical-resistivity surveying to scan for anomalies indicative of DNAPL 
presence; (2) direct-push borings (a total of 34) in the surficial aquifer with laser-
fluorescence screening for creosote; (3) additional direct-push soil borings (a total of 50) in 
the surficial aquifer for soil sample collection, visual identification of creosote, and fleld 
screening for volatile organic compounds; and (4) drilling of twelve boreholes and 
installation often monitoring wells (nine in the HG and one in the UFA) to investigate 
vertical extent of DNAPL impacts in principal contaminant source areas. Based primarily on 
direct observations in soil cores, it is estimated that the four principal contaminant source 
areas cover a total of 5.4 acres and that approximately 100,000 cubic yards of DNAPL-
impacted soil is present in the surficial aquifer within these principal contaminant source 
areas. 


DNAPL in the environment may be characterized as mobile or residual; both impact 
dissolved phase contaminant concentrations in groundwater. While Site data clearly show 
the presence of DNAPL in the surficial aquifer, the mobility ofthis DNAPL is uncertain. No 
measurable DNAPL was recovered in any ofthe Site surficial aquifer wells that were 
redeveloped and sampled in 2007 (GeoTrans, 2007c); however, it is not uncommon for 
monitoring wells installed in DNAPL source zones to produce DNAPL-free water. The 
active DNAPL recovery pilot test at surficial aquifer well PW-1 in the former process area 
was unsuccessful (RETEC, GeoTrans, and Key, 2005): the induced hydraulic gradient 
caused by 158 days of pumping led to only minor DNAPL recovery (0.03% DNAPL in 
withdrawn water; i.e., 90 gallons of DNAPL recovered from 335,000 gallons of groundwater 
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extracted). Regardless of DNAPL mobility, a large portion ofthe historical DNAPL release 
is present in the surficial aquifer based on the results ofthe comprehensive source area 
evaluation (GeoTrans, 2004b). 


Small volumes of DNAPL have been recovered from the Upper Hawthorn at the Former 
North Lagoon, Former Drip Track, and Former Process Area. At the Former South Lagoon. 
DNAPL appeared in an Upper Hawthorn well (HG-9S) immediately after development, but 
DNAPL has not been detected since. The presence of DNAPL in the Upper Hawthorn 
indicates that the HG upper clay unit is not a complete barrier to vertical DNAPL migration. 
Table 1 provides an estimate ofthe soil volume in the Upper Hawthom within the surficial 
aquifer source area footprints (an assumption which may not be accurate based on 
incomplete delineation of impacts); portions ofthis volume have been impacted by DNAPL. 
At the base ofthe Upper Hawthorn, sparse local areas of mobile DNAPL are present as 
indicated by the presence of DNAPL in a few HG wells. This mobile DNAPL has been 
associated with thin (2- to 3-inch) seams of coarse-grained material just above the middle 
clay unit. 


Efforts to recover mobile DNAPL from the suspected larger mass in thin coarse-grained 
layers at the base ofthe Upper Hawthorn via active pumping and passive bailing have 
largely been ineffective. This may be attributed to the limited capacity ofthe Upper 
Hawthorn to transmit fluids, the sparse nature of DNAPL zones, limited interconnections 
between DNAPL zones, and the viscosity difference between DNAPL and groundwater. 
Currently, DNAPL is being recovered passively from five ofthe six Upper Hawthorn 
monitoring wells in the principal contaminant source areas at a total rate of approximately 
1.2 gallons per week. A pilot test of active DNAPL recovery near one ofthe five DNAPL-
producing monitoring wells in the former North Lagoon area demonstrated that the volume 
of recoverable DNAPL is low. An 18-inch recovery well was pumped for long durations at 
various rates and recovered only a trace of DNAPL. 


The Lower Hawthorn has similar characteristics to the Upper Hawthorn with the exception 
that DNAPL is even less common; however, borings and wells penetrating the Lower 
Hawthorn are fewer so there are less data upon which to make this conclusion. This 
conclusion is based on data obtained in a few borings and wells in the Lower Hawthorn that 
are paired with Upper Hawthorn wells. Pooling of DNAPL above the HG middle clay unit 
illustrates that the middle clay has been an important impediment to vertical migration of 
Site contaminants. The presence of trace DNAPL in the Lower Hawthorn shows that the 
middle clay unit, like the upper clay unit, is an imperfect barrier. Table 1 provides an 
estimate ofthe soil volume in the Lower Hawthorn within the surficial aquifer source area 
footprints (an assumption which may not be accurate based on incomplete delineation of 
impacts); portions ofthis volume have been impacted by DNAPL. 


No recoverable DNAPL has been observed in the Lower Hawthorn; any DNAPL present 
there may be at residual saturation and immobile under normal (non-pumped) conditions. 
The deepest observed penetration of DNAPL is associated with the Former North Lagoon, 
where DNAPL was found at residual saturation in the upper portion ofthe HG lower clay 
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unit. Residual DNAPL also was observed in the Lower Hawthorn below the Former Drip 
Track. 


No DNAPL has been observed in the Floridan aquifer during investigation activities or 
during quarterly sampling ofthe 72 UFA monitoring well screens/ports on Site. Visual 
evidence of residual DNAPL has never been observed in over 4,000 feet of cumulative 
geologic core collected from the Floridan aquifer. The absence of observed DNAPL in the 
Floridan aquifer does not preclude its existence there. Any DNAPL that may exist at the Site 
is likely immobile under existing conditions, but potentially could become mobilized if 
conditions change. Therefore, the remedial action for the Floridan aquifer takes these 
uncertainties into account. 


5.1.5.2 Soil COC Concentrations. On-Site surface and subsurface soil was sampled to 
supplement prior characterization of COC concentrations (AMEC, 2007). Figure 9 presents 
the average concentrations in surface soil (0- to 6-inch) for arsenic, carcinogenic PAHs 
(expressed as benzo(a)pyrene toxic equivalents [BAP-TEQ]), and dioxins/furans (expressed 
as 2,3,7,8-tetrachlorodibenzo-p-dioxin toxic equivalents [TCDD-TEQ]). These COCs drive 
the evaluation of human-health risk for direct soil exposure under current Site use (AMEC, 
2009c). The color coding used in Figure 9 is based on the Florida Soil Cleanup Target 
Levels (SCTL) for direct exposure at a commercial/industrial Site (concentrations shown in 
green are below the commercial/industrial SCTL). 


The highest arsenic concentrations were detected in the vicinity ofthe Fonner South Lagoon; 
two sample locations had average surface soil concentrations above 1,000 milligrams per 
kilogram (mg/kg) for arsenic. Elevated PAH concentrations, expressed as BAP-TEQ, were 
detected in surface soils at all four source areas. Dioxins/furans were detected over a 
significant portion ofthe Site at levels above the Florida commercial/industrial SCTL (30 
nanograms per kilogram [ng/kg]). However, there was only one of 40 locations (SS058 in 
the former process area) where the TCDD-TEQ concentration was above EPA's current 
preliminary remediation goal range for commercial/industrial soils (5 to 20 |.ig/kg;). 


Concentrations of PCP in surface soil were below the Florida SCTL for 
commercial/industrial direct exposure (28 mg/kg) over most ofthe Site. There were five 
exceptions: three sample locations in the former process area, one location at the former drip 
tracks, and one location at the former north lagoon. 


A Site-boundary and ofT-Site soil sampling and analysis program is presently being 
conducted by AMEC (2008, 2009a, 2009b, and 2010b). Initial results from this program 
show that surface soil immediately adjacent to the western Site boundary had elevated 
concentrations of PAHs, arsenic, and/or dioxins/furans above Florida SCTLs for residential 
direct exposure. In this area, four of five sampled locations had dioxin/furan concentrations 
below EPA's current residential preliminary remediation goal for dioxins/furans (1 |.ig/kg). 
Additionally, the average concentration of dioxins/furans was below EPA's current 
residential preliminary remediation goal. This area has been posted and fenced to prevent 
exposure. For samples taken a distance of approximately 100 feet west ofthe Site, surface-
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soil concentrations were markedly lower (more than 10 times less than the EPA's current 
residential preliminary remediation goal for dioxins/furans), though still above the Florida 
residential direct exposure SCTL for dioxins/furans. Further off-Site soil characterizations 
are under way to the north, south, east, and west ofthe Site and will continue through the 
reinedial design phase ofthe project. 


5.1.5.3 Surpicial Aquifer Groundwater. The predominant PAH compound detected in 
groundwater is naphthalene, a non-carcinogenic compound with a relatively low molecular 
weight. Naphthalene has a relatively high aqueous solubility (compared to other PAHs), is 
relatively mobile, and degrades relatively easily in the environment. Naphthalene is used as 
the primary indicator compound that reflects the presence ofCOCs in Site groundwater. 


As part ofthe effectiveness monitoring for the existing groundwater e.xtraction system, 
groundwater quality is monitored at the 14 e.xtraction wells and five monitoring wells. The 
most recent sampling event occurred in December 2008 (Field and Technical Services 
[FTS], 2009a). A comprehensive round ofsurficial aquifer sampling was conducted in 
August 2007 to provide a more complete picture of waterquality conditions in the surficial 
aquifer (GeoTrans, 2007c). Groundwater samples were analyzed for benzene, toluene, 
ethylbenzene and xylene (BTEX), PAHs, phenols, arsenic, and chromium. 


Surficial aquifer naphthalene concentrations measured in August 2007 and December 2008 
are shown in Figure 10. Several ofthe wells near the principal contaminant source areas and 
near the eastern Site boundary have naphthalene concentrations greater than the Florida 
groundwater cleanup target level (GCTL) of 14 micrograms per liter (|.ig/L). In all locations 
where both a water-table (A-series) well and a deeper surficial aquifer (B-series) well were 
sampled, the groundwater from the water-table well contained significantly lower 
naphthalene concentrations than the deeper surficial well. Concentrations of other COCs 
(e.g., PCP, arsenic, benzene, carbazole, dibenzofuran) also exceeded their GCTLs and/or 
federal MCLs in select wells (GeoTrans, 2007c; FTS, 2009a; FTS 2009c). 


5.1.5.4 Hawthorn Group Groundwater. Groundwater quality measurements were collected 
from HG wells on several occasions since the first wells were installed in 2004. The most 
recent set of wells were installed off-Site to the east and west (GeoTrans, 2008a, 2008b, and 
2009c). The most recent sampling event, conducted in November 2009, included sampling 
most HG wells. Figure I 1 presents the naphthalene concentrations detected in the HG 
during the November 2009 event, along with some older data for wells that were sampled in 
prior years. Wells with a label ending in "D" are completed in the Lower Hawthorn; the 
others (most ending in "S") are completed in the Upper Hawthorn. Note that vvater samples 
were not collected in November 2009 from the five Upper Hawthorn source-area wells 
where DNAPL is routinely recovered (HG-1 OS, HG-1 1S, HG-12S. HG-15S, and HG-16S), 
or from several on-Site Upper Hawthorn wells near the western property boundary where 
concentrations have historicallv been low to non-detect. 
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5.1.5.5 UFA Groundwater. Water quality in the UFA beneath and down gradient ofthe Site 
is measured on a quarterly basis. The naphthalene concentrations in the UFA are presented 
on Figure 12. 


Monitoring wells FW-1 through FW-9and MWTP-MWl were completed within the top 30 
feet ofthe UFA. Only one ofthese wells (FW-6, a source area inonitoring well near the 
Former North Lagoon) currently has organic contaminant concentrations above GCTLs, and 
naphthalene concentrations at this well have decreased substantially since July 2004. 


Monitoring wells FW-1 OB through FW-24B are multi-port, telescoped wells completed 
within the upper 100 feet ofthe UFA (i.e., the Upper Transmissive Zone). At two ofthe four 
principal contaminant source areas (Former Process Area and Former South Lagoon), 
inorganic and organic contaminants are consistently below MCLs and Florida GCTLs in the 
UFA monitoring wells. Some organic contaminants are above GCTLs in the UFA wells 
north ofthe Former North Lagoon and north-northeast ofthe Former Drip Track. 


The four Lower Transmissive Zone wells at the northern property boundary (FW-4C, FW-
22C, FW-23C, and FW-24C) have been non-detect for organic COCs since installation in 
2007. 


In some sampling events, arsenic concentrations above the Florida GCTL (10 |.ig/L) were 
found in groundwater collected from a few ofthe UFA inonitoring wells. These observed 
concentrations likely result from dissolution of naturally occurring minerals in the UFA that 
occurs when o.xygenated water is introduced to the formation during well drilling (GeoTrans, 
2007a; EPA, 2007). The absence of other potentially site-related COCs in these wells 
supports this determination. 


5.1.6 Environmental Transport and Fate 
Site-specific mechanisms and conditions have acted on contaminants in ways that resulted in 
the observed patterns of mobility, reactivity and extent. The following sections discuss 
mechanisms that have acted and may continue to act on Site contaminants, and the general 
characteristics and behavior of creosote and Site-related contaminants, including solubility, 
mobility, and ability to biodegrade. 


5.1.6.1 Fate and Transport Properties of Site Contaminants. The following subsections 
describe the properties ofthe prevalent Site-related contaminants that may affect how these 
contaminants move in the environment. 


5.1.6.1.1 P.AHs. PAHs constitute a class of many semi-volatile organic compounds often 
associated with the highly viscous creosote preservatives used in wood-treating operations. 
PAHs are chemical formations of benzene polyring series that range from naphthalene, with 
two benzene rings, to benzo(g,h,i)perylene, with six benzene rings. Nineteen PAH 
compounds are analyzed using EPA Method 8270. Eight ofthese compounds are considered 
to be carcinogenic (cPAHs): benzo(a)anthracene. benzo(a)pyrene, benzo(b)fluoranthene, 
benzo(k)fluoranthene, carbazole. chrysene, dibenz(a,h)anthracene, and indeno( 1,2,3-
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cd)pyrene. It is common to use a toxicity equivalency factor to express the total cPAH 
concentration, excepting carbazole, in terms of BAP -TEQ. 


Excepting carbazole. the cPAHs have aqueous solubility in the range of less than I to 
20 |.ig/L (Montgomery and Welkom, 1996). The cPAHs have very low mobility as dissolved 
species in the subsurface due to their hydrophobic nature (low solubility and high organic 
carbon partition coefficients, [Koc]). Compared to other PAHs, the cPAHs (excepting 
carbazole) are more resistant to biodegradation in soil with reported half-lives in soil varying 
from 80 to 180 days (Cookson, 1995). 


The non-carcinogenic PAHs (ncPAHs) and carbazole are less dense, more soluble in vvater, 
more mobile in soil/groundwater environments, and more easily biodegraded than the 
cPAHs. The ncPAFIs listed in the 1990 ROD included naphthalene, acenaphthene, 
acenaphthylene, anthracene, dibenzofuran, fluorene, phenanthrene, and pyrene. 


All PAHs tend to degrade to nontoxic byproducts. Toxicity analyses of bioremediated 
groundwater, which initially contained PAHs and PCP, indicate that the treated vvater is less 
toxic than the untreated groundwater (Middaugh et al., 1994). Therefore, the levels of 
degradation products present in groundwater after biodegradation occurs are less toxic than 
the parent compounds in the original impacted groundwater. 


5.1.6.1.2 .Arsenic. Arsenic is a naturally occurring element, generally found at higher 
concentrations in sedimentary rocks than in other rock types. Shales, clays, and sedimentary 
iron and manganese oxides can be rich in arsenic. The most common forms of arsenic in 
groundwater are their oxy-anions, arsenite (As+3) and arsenate (As+5). Under moderately 
reducing conditions, arsenite is the predominant species. In oxygenated water, arsenate is 
the predominant species. Arsenic cannot be destroyed in the environment; it can only 
change its form or become attached to or separated from particles. It may change its form by 
reacting with o.xygen or other molecules present in air, water, or soil, or by the metabolic 
action of plants or animals. 


In soil/groundwater systems, the mobility of arsenic is generally controlled either by co-
precipitation or adsorption onto the surfaces of solid mineral forms such as ferric 
oxides/hydroxides, with the arsenate species being more readily adsorbed than the arsenite 
species, especially at neutral pH. In general, the arsenites tend to be more mobile than 
arsenates. An increase in the pH to an alkaline condition will cause both arsenite and 
arsenate to desorb otTof particle surfaces and into the vvater phase. Accordingly, arsenic can 
be expected to be more mobile in an alkaline environment. The arsenic oxy-anion speciation 
is also sensitive to oxidation/reduction conditions (Henkel and Polette, 1999). 


5.1.6.1.3 Pentachlorophenol. PCP is a member ofthe phenolic group of compounds, and is 
a polar organic compound used as a preservative in wood-treating operations. PCP is a solid 
at room temperature and is very soluble in water under high pH (alkaline) conditions. Under 
acidic conditions, the solubility is lower (approximately 14,000 |.ig/L at pH 5.0). When 
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dissolved in alkaline solutions, PCP dissociates and forms the pentachlorophenate anion, 
with an increase in solubility to greater than 100,000 ng/L (Davis et al., 1994). 


PCP is biodegradable. Degradation products f>oin the breakdown of PCP include less-
chlorinated phenols and less-chlorinated oxidized derivatives (Davis etal., 1994). The less-
chlorinated phenol degradation products may include various isomers of tetrachlorophenol 
(e.g. 2,3,4,5-TeCP; 2,3,4,6-TeCP), trichlorophenol, dichlorophenol, and monochlorophenol. 
The oxidized derivatives may include chloroanisoles, chlorocatechols, and 
chlorohydroquinones (Davis et al., 1994; Suzuki, 1977). 


Data from other wood-treating sites indicate that PCP degradation products, when present, 
are detected at concentrations well below the concentration ofthe parent compound, and do 
not accumulate in soils or groundwater. This relationship indicates that the degradation 
products break down faster than PCP. Laboratory studies are consistent with the observation 
that PCP breakdown products are biodegraded faster than PCP and, thus, do not accumulate 
in soils or groundwater (Middledorp, Briglia, and Salkinoja-Salonen, 1990). 


PCP degradation products also are less toxic than the parent compound. As discussed above, 
toxicity analyses of impacted groundwater after bioremediation has occurred, which initially 
contained PAHs and PCP, also indicate that the post-bioremediation groundwater is less 
toxic than the pre-bioremediation groundwater (Middaugh et al., 1994). Therefore, the 
levels of degradation products present in groundwater after bioremediation has occurred are 
less toxic than the parent compounds present in the original groundwater. 


5.1.6.1.4 Dioxins/Furans. Dioxins/furans constitute a class of 210 structurally related 
chemical compounds, or congeners, that are often present in complex mixtures and have a 
variety of environmental sources (EPA, 1989). Dioxins/furans have been associated with 
wood-treating operations due to impurities in PCP products. Dioxins/furans are considered 
insoluble in water with solubilities less than 1 |.ig/L and are considered immobile in soil due 
to extremely high Koc values that exceed 106 liters per kilogram (L/kg) (Montgomery and 
Welkom, 1996). 


Highly chlorinated dioxin/f\iran compounds are not susceptible to aerobic (oxidative) 
biotransformation because they are already highly oxidized. Due to their characteristically 
low aqueous solubility, dioxin/furan congeners in soil and aquifer sediment are scarcely 
available for biodegradation by bacteria. This low bioavailability is a primary constraint on 
their biodegradation. Laboratory studies have determined that the desorbed fraction of 
dioxin/furan congeners in sediinent can be biodegraded under anaerobic conditions via 
reductive dechlorination (Adriaens, Fu, and Grbic-Galic, 1995). Reductive dechlorination of 
dioxin/furan presumably occurs preferentially under highly reducing conditions (e.g. 
methanogenesis), and requires the presence of another more easily degradable electron donor 
(e.g., natural organic carbon, or BTEX). 


5.1.6.2 Leaching. Contaminant leaching may occur as rainwater percolates through areas 
with high concentrations of soluble contaminants in unsaturated soil. The contaminants may 
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be in residual DNAPL in the unsaturated pore space or the contaminants may be adsorbed 
onto soil particles. Leaching occurs as contaminants are dissolved from residual DNAPL 
and desorbed from soil. It is important to understand if and where such leaching is occurring 
because those locations may be a significant source of ongoing groundwater impacts. In 
areas where leaching is significant, the unsaturated soil is considered to be a "secondary 
source" of groundwater impacts; the "primary source" is the original release of chemicals to 
the soil. 


At this Site, the primary-source releases occurred several decades ago when process 
wastewater was directed or pumped to on-Site lagoons that are now closed, and when treated 
wood was allowed to drip dry without containment or collection ofthe residual chemicals. 
Because wood-treatment processes and practices improved over time, and awareness of how 
operations could adversely impact the environment increased over the years, more recent 
process activities by Koppers mitigated or prevented gross discharges of chemicals to soil. 
Due to the approximately 20 years since the primary releases, any significant and ongoing 
leaching would be clearly manifested in the shallow groundwater concentrations observed at 
the Site. Thus, leaching is only a potential issue if and where shallow groundwater 
concentrations of contaminants are relatively high, and where these high concentrations 
correlate with elevated soil concentrations. 


Based on the latest surficial aquifer groundwater-concentration data (GeoTrans, 2007c), the 
following contaminants are found in multiple shallow water-table (A-series) wells at levels 
above Florida GCTLs: 


Naphthalene (see Figure 10); 
Acenaphthene; 
2-Methlynaphthaiene; 
Dibenzofuran; 
Carbazole; 
PCP; and 
Arsenic. 


Forthe PAHs listed above (naphthalene, acenaphthene, 2-inethylnaphthalene, dibenzofuran, 
and carbazole), there are several shallow (water-table) monitoring wells that have 
concentrations exceeding GCTLs: M-16A, M-17, M-20A, M-22A, M-23AR, M-24A, and 
M-25A. Carbazole alone also exceeds its GCTL at monitoring well M-32AR. Figure 10 
shows the pattern of naphthalene concentrations in shallow Surficial aquifer groundwater. 
However, these shallow surficial aquifer (A-series) wells have measured PAH concentrations 
that are significantly lower than concentrations in groundwater from the deeper surficial 
aquifer (B-series) wells, which are screened near the base ofthe surficial aquifer (GeoTrans, 
2007c). This pattern indicates that ongoing leaching is not the most significant source of 
PAHs in groundwater. The data are consistent with a CSM in which the primary source of 
PAHs in groundwater is creosote-residual DNAPL that resides primarily below the vvater 
table. The shallow wells with GCTL exceedances are near the Former Process Area, Former 
Drip Track, or southeastern property-boundary extraction wells. 







Record of Decision Summary of Reniedial Alternative Selection 
Cabot Carbon/Koppers Superfund Site February 2011 


Leachability-based SCTLs have been established by FDEP for many contaminants, including 
the PAHs discussed above. Out of more than 80 soil locations sampled on Site in 2006 
(AMEC, 2007), only seven have concentrations of naphthalene, acenaphthene, 2-
methylnaphthalene, and/or dibenzofuran greater than their leachability-based SCTLs. The 
four soil locations with the highest concentrations are found within the Former North Lagoon 
(SS094 and SS 101) and Former Drip Track (SS077 and SS 100). Two locations along the 
eastern property boundary (SS082 and SS086) also have at least one depth interval 
exceeding the leachability-based SCTLs for these PAHs. Finally, one depth interval for a 
location in the western part ofthe Former Process Area (SS058) has a measured naphthalene 
concentration above the leachability-based SCTL. 


For carbazole, over two-thirds ofthe 2006 soil sampling locations (AMEC, 2007) have at 
least one depth interval exceeding the leachability-based SCTL of 0.2 mg/kg. However, the 
groundwater data do not indicate widespread exceedances of the carbazole GCTL 
(GeoTrans, 2007). The seven soil sample locations with the highest carbazole 
concentrations (4.4 mg/kg and higher) correspond with the seven soil sample locations 
identified above that have concentrations of other PAHs that exceed their leachability 
SCTLs. 


There are only five water-table (A-series) wells with a groundwater PCP concentration that 
exceeds its 1 |ig/L GCTL; all five are located within and northeast ofthe Former Process 
Area (GeoTrans. 2007). This is the case, despite the fact that all but one of 91 soil-sample 
locations (in 2006) have PCP concentrations above the leachability-based SCTL of 0.03 
mg/kg (AMEC, 2007). The highest PCP soil concentration was at sample location SS058 at 
the western edge ofthe Former Process Area. 


Arsenic is different from the organic COCs discussed above in that there is not a general 
pattern of increased concentration with depth. At several locations with paired surficial 
aquifer wells, the water-table (A-series) well has a concentration that is similar to or higher 
than the deeper (B-series) well. The highest measured water-table concentration of arsenic 
was found in a well on the eastern property boundary (1,140 |ag/L arsenic at M-23AR). The 
two water-table wells with the next highest measured arsenic concentrations are located just 
north ofthe Former South Lagoon (796 ng/L at M-32AR and 505 ng/L at M-21A). The 
remaining water-table wells have arsenic concentrations of 50 ).ig/L or below, with a total of 
ten wells above the 10 |ig/L GCTL. There is no leachability SCTL for arsenic. Five ofthe 
six highest soil-sample concentrations measured in 2006 (see Figure 9) were within or near 
the northern portion ofthe Former South Lagoon (SS095, SS096, SS021, SS038, and 
SS040). Hence, the on-Site soil data coupled with groundwater sample data appear to 
indicate that there may be a secondary source of arsenic near or within the northern portion 
ofthe Former South Lagoon. 


In summary, while there is some spatial correlation between measured soil concentrations 
and measured shallow groundwater concentrations, the groundwater concentrations provide 
the most direct information regarding the potential for significant secondary-source soil 
leaching. For the organic COCs, the water-table groundwater concentrations are generally 
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low relative to the concentrations from deeper intervals in the surficial aquifer. This indicates 
that the main ongoing source of dissolved organic contaminants in the surficial aquifer is 
DNAPL near the base ofthe surficial aquifer. Conversely, there appears to be limited 
ongoing leaching of arsenic from soil within and near the northern half of the Former South 
Lagoon. There could also be some leaching from shallow soil in other principal contaminant 
source areas. 


5.1.6.3 Groundwater Migration and Attenuation. The Site contaminants that are frequently 
detected in dissolved phase in groundwater are those that readily leach from DNAPL and 
soil. Conversely, dioxins/furans and cPAHs (excepting carbazole) are practically immobile 
in groundwater. 


5.1.6.3.1 Migration and .Attenuation Process. Once dissolved into groundwater, 
contaminants are afTected by the processes of advection, dispersion, sorption, and matrix 
diffusion. The organic contaminants are also affected by natural biodegradation. Arsenic 
may chemically precipitate from solution under certain geochemical conditions. 


Advection is the down gradient movement of contaminants in the direction of groundwater 
flow, which is sometimes conceptually depicted with "particle" transport paths. The 
advective rate of groundwater fiow in a porous medium depends on the hydraulic 
conductivity of the medium, the hydraulic gradient, and the efTective (interconnected) 
porosity ofthe medium. 


Dispersion is the spreading of contaminants in groundwater caused by small-scale 
heterogeneities in fiow which leads to contaminants moving from areas of high 
concentration to areas of low concentration. Dispersion results in the spreading ofa small, 
concentrated source of contaminants into a larger, less-concentrated plume. The plume-
spreading effects of dispersion increase with distance from the source. 


Sorption occurs when contaminants become chemically or biochemically attached 
(adsorbed) to the surface ofa solid particles ofa porous medium. Sorption rates vary by 
constituent and sorption may or may not be reversible. The main practical effect of sorption 
is to slow (retard) the down gradient movement (advection) ofa constituent in groundwater. 
In many cases, sorption allows other processes such as dispersion and biodegradation to have 
greater effect. For most contaminants, sorption is more significant in media with relatively 
high organic content. For many inorganic contaminants (e.g., arsenic) the degree of sorption 
depends on the geochemical conditions (oxidation-reduction potential [Eh] and pH) in the 
subsurface. 


Matrix diffusion occurs in fractured media and in porous media that have significant "non-
connected" pore space (e.g., clays). While advection occurs primarily in the connected 
portion ofthe pore space, contaminants may diffuse into the non-connected pore space. 
Matrix diffusion retards the movement of sohite and can cause a dispersive effect. 
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The solubility of arsenic in groundwater may change if the groundwater geochemical 
conditions change. Ifthe solubility becomes much lower (e.g., due to changing mineralogy, 
pH, and/or Eh encountered by moving groundwater), then some of the arsenic may 
chemically precipitate into solid form. This process also typically results in constituent 
retardation, though it may cause some ofthe arsenic to become permanently mineralized and 
immobile. 


Natural biodegradation refers to the processes wherein native bacteria in the subsurface 
breakdown the chemical bonds of contaminants as part of metabolism. Such chemical 
altering results in the formation of degradation byproducts that may, in turn, be further 
degraded. All ofthe organic contaminants that are present in Site groundwater have a 
known propensity for biodegradation and can biodegrade in both aerobic and anaerobic 
conditions (GeoTrans, 2004b), and in all cases biodegradation results in less toxic and/or 
more readily degraded byproducts (Middaugh et al., 1994). TRC (1999) conducted a 
laboratory study to determine naphthalene half-life for Site groundwater samples. Results of 
this study indicate that the naphthalene half-life for Site groundwater ranged from 627 to 
1,119 days. Shorter half-lives are reported in the literature (Howard et al., 1991) 


The term "natural attenuation" includes all ofthe chemical migration and fate processes 
discussed above that result in decreasing concentrations of contaminants. Thus, the 
processes of biodegradation, dispersion, sorption, and matrix diffusion all result in natural 
attenuation of contaminants. 


5.1.6.3.2 Model .Analysis of Groundwater Migration and Attenuation. In 2004, a three-
dimensional numerical groundwater model was developed to evaluate groundwater flow and 
solute transport in the surficial aquifer, HG, and UFA (GeoTrans, 2004a). The groundwater 
modeling study was carried out in three major steps: (1) development ofthe groundwater 
fiow model and calibration ofthe model to observed data, (2) particle-tracking analysis to 
estimate advective flow paths from principal contaminant source areas to off-Site points of 
interest (e.g., the Murphree Well Field), and (3) solute transport simulations to estimate 
potential future concentrations of Site COCs in groundwater. The Site model was 
constructed to incorporate the major hydrostratigraphic units and hydrologic stresses in the 
region. The transient model was calibrated to measured groundwater levels. The Site model 
provides a sophisticated and technically sound analysis tool for estimating COC fate and 
transport in groundwater. 


After calibrating the groundwater fiow model, the direction and velocity of groundwater 
flow f>om principal contaminant source areas was estimated through particle-tracking 
simulations. In these simulations, hypothetical particles of a conservative-tracer were 
"released" within the groundwater flow fleld near sources, and the predicted down gradient 
movement ofthese particles through time was calculated by the model. These model 
simulations served to establish numerical bounds for the potential advective movement of 
dissolved contaminants without accounting for attenuation mechanisms that affect Site-
related contaminants (e.g., sorption, chemical precipitation, dispersion and biodegradation). 
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The particle tracking simulations indicate that the vertical groundwater travel time from the 
surficial aquifer, through the various clay aquitard and water-bearing units, and into the UFA 
can be more than 85 years. Once groundwater reaches the UFA, the model simulations 
estimated that an additional 59 to 118 years would be required to reach the Upper 
Transmissive Zone underthe Murphree Well Field. This travel time was predicted using an 
effective porosity value based on a homogenous aquifer matrix. The model simulations also 
indicate that groundwater may be delayed from migrating to the Lower Transmissive Zone 
by the semi-confining unit separating the Upper and Lower Transmissive Zones. The model 
is a "best estimate" based on current Site understanding and available data. 


EPA acknowledges uncertainty in the true value of effective porosity for the area ofthe Site 
due to actual subsurface conditions. Site stakeholder GRU believes that using an effective 
porosity based on a homogeneous aquifer matrix in the model may over-estimate travel time. 
GRU believes the groundwater travel time from the UFA under the Site to the UFA under 
the Murphree Well Field may be closer to 4 to 5 years. This appears to be an underestimate 
because no Site-related COCs have been detected or measured in groundwater from the 
Murphree Well Field in the years that have past since COCs were detected in groundwater 
tVom the UFA. 


Solute-transport simulations also were conducted to predict constituent concentrations 
(GeoTrans, 2004a). These simulations take attenuation mechanisms such as dispersion, 
sorption, and biodegradation into account. Contaminant transport simulations were made to 
assess the potential groundwater concentrations of naphthalene and arsenic released at the 
Site. 


Naphthalene was simulated because it is one ofthe most potentially mobile and widespread 
COCs at the Site. In the baseline simulation, the model was run assuming a constant 
dissolved naphthalene concentration of 10,000 |ig/L at each DNAPL source area in the 
surficial aquifer and an additional slug source in the Floridan aquifer near monitoring well 
FW-6. Biodegradation was simulated as a first-order decay process using a conservative half 
life estimate (3 years) from relevant literature and Site studies. Due to biodegradation and 
other natural attenuation processes, the lateral and vertical extent ofa naphthalene plume (at 
its GCTL) was projected by the model results to not extend any farther than potentially a few 
hundred feet off Site in the surficial aquifer and HG. A worst-case model simulation, 
assuming a constant injection of naphthalene into the UFA beneath the footprint ofthe 
Former North Lagoon, estimated that a I |.ig/L naphthalene concentration contour would not 
extend any farther than approximately 1,500 feet down gradient ofthe Site. These model 
predictions are consistent with current groundwater data from inonitoring wells at the Site 
boundary. The groundwater transport simulations predict no future PAH impacts at the 
Murphree Well Field. 


Groundwater transport simulations tor arsenic indicate that lateral and vertical migration of 
this constituent will be very limited because it is highly adsorptive. The Site model results 
are consistent with current groundwater monitoring data, with only a few surficial aquifer 
inonitoring wells detecting elevated arsenic concentrations. A model simulation was run 
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assuming a hypothetical "worst-case" constant source of arsenic in the surficial aquifer under 
the Former Process Area. After a period of 100 years, the model results indicated that the 
arsenic plume would not migrate beyond 1,000 feet down gradient ofthe simulated source 
area. Another model simulation, this time assuming a constant source of arsenic in the UFA 
at well FW-3, predicted that a 1 ).ig/L arsenic concentration contour would not extend beyond 
1,500 feet down gradient from well FW-3 after 100 years. 


5.1.6.4 .Aquifer Cross Contamination. Drilling in principal contaminant source areas, 
especially DNAPL source areas, produces risks of cross contamination, potentially spreading 
source material to previously unimpacted depths and hydrogeologic units. Even when the 
locations of DNAPL areas and the geology are relatively well known, the installation of 
wells in or near DNAPL areas using the best available technology has risks (EPA, 1992). 
EPA (1992) indicates that in order to circumvent these risks, it may be appropriate to avoid 
drilling directly within areas of known or suspected DNAPL impacts and focus on 
characterizing dissolved constituent plumes migrating from principal contaminant source 
areas. 


The risks of causing cross contamination when drilling into DNAPL source zones is 
exacerbated at this Site due to the approximately 120-foot head drop from the surficial 
aquifer to the UFA. Even though proper precautions are taken during drilling and well 
construction, there are two possible mechanisms that can lead to cross contamination: (1) a 
short-term loss of drilling fiuids, including drilling mud, and (2) a long-term continuous 
leakage of impacted groundwater via preferential pathway due to incomplete seals in the 
annular cement grout. Though the wells on Site were designed and constructed to minimize 
the potential for cross contamination, the potential risk cannot be totally eliminated. Due to 
the large vertical hydraulic gradient across the HG clay units (Figure 3), even a very small 
crack (on the order of microns) in the borehole/well seals can lead to migration of potentially 
substantial concentrations of contaminants between units (Hinchee, Foster, and Larson, 
2008). 


There is some Site evidence that cross contamination has led to limited impacts in the UFA. 
In particular, at the UFA well with highest constituent concentrations, FW-6, drilling mud 
mi.xed with Site soil and groundwater was lost during drilling. Measured concentrations of 
Site contaminants (e.g., naphthalene) at this well were at their highest levels immediately 
after installation, and declined in subsequent measurements. EPA believes that this is one 
possible explanation for some, but by no means ail, of the constituent concentrations 
observed in the UFA. 


Also, elevated pH measurements at some UFA wells, notably FW-3 (pH over 12 in 2005), 
likely resulted from high-pH cement grout used in well construction. Because the cement 
grout was only used above the lower clay unit ofthe HG at this well, it is likely that 
groundwater has moved and is moving downward along the borehole. 


It is difficult to assess and precisely quantify the degree of aquifer cross contamination or 
fiow via natural discontinuities through the HG clays at the Site. A number of approaches 
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are discussed in the literature, but none allow unambiguous difTerentiation between drilling-
induced cross-contamination and constituent migration via natural-pathways. However, 
based on the Site conditions and the conclusions of EPA (1992) and Hinchee, Foster, and 
Larson (2008), care should be taken to minimize or eliminate through the low-permeability 
HG clay units (particularly the lower clay and middle clay units) in DNAPL-impacted areas. 
These clay units are presently providing protection to the UFA and maintaining their 
integrity is very important. It is noted that there will be remedy performance inonitoring 
wells that will most likely have to be installed in or near DNAPL-impacted areas as part of 
the remedial design/remedial action implementation. 


5.1.6.5 Runoff Storm water runoff at the Site flows generally to the northeast. Much ofthe 
Site runoff fiows in the Site storm vvater ditch along with storm vvater from land parcels to 
the south ofthe Site. All Site runoff eventually flows into Springstead Creek. 


Based on Site topography (Figure 4), there may be some runoff from the Site to the north 
toward off-Site portions ofthe Site storm vvater ditch. There may also be runoff to the east, 
but the raised ballast ofthe adjacent railroad spur prevents runoff from moving farther east. 
There is little or no runoff toward the south. There may be small areas of limited runoff 
toward the west into a drainage swale along the western property boundary. This area had 
relatively high concentrations of Site COCs in surface soil, as compared to other off-Site 
areas, though observations made during the sampling event did not suggest that current 
topographic features and surface runofT were likely to be responsible for the elevated 
concentrations (AMEC, 2009a). 


Measured concentrations of Site COCs in the surface vvater of Springstead Creek are low 
(ACEPD, 2006) and measured concentrations of most Site COCs in Springstead Creek 
sediinent are much lower than on-Site concentrations (ACEPD, 2009; AMEC, 2007). Of all 
the potentially Site-related COCs measured in Springstead and Hogtown Creek sediments, 
PAHs have been measured at the highest concentrations; however, the presence of PAHs at 
high concentrations in these waterways could be the result of other sources not related to 
activities on the the Koppers property, such as a release from the adjacent Cabot Carbon 
property that occurred 40 years ago (ACEPD, 2009). 


5.1.6.6 Dust. Past transport ofCOCs via dust likely caused the detections of Site COCs in 
off-Site surface soil west ofthe Site (AMEC, 2009a, 2009b, and 201 Ob). Continuing off-Site 
transport ofCOCs via dust is less likely due to more limited activity on the Site and to 
improved dust-control practices. Air dispersion modeling (AMEC, 2009d) suggests that dtist 
at the property boundary is currently well below appropriate EPA ambient air screening 
levels; therefore, no unacceptable health risks are predicted to be present on the facility, at 
the fence line ofthe facility, or beyond the facility boundary. All ofthe modeling assumes 
current conditions and does not reflect reduced fugitive dust emissions or reduced 
constituent concentrations in surface soil that would result if surface soil in portions ofthe 
Site were covered. 
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As ofthe date this ROD was prepared, dust modeling results have not been accepted by EPA 
as representative of actual Site conditions. EPA has concerns that the AMEC evaluation 
described above does not accurately evaluate all variables in such a way as to accurately 
state that there are no unacceptable health risks. Since the Koppers facility closure, Beazer 
East has begun interim measures to reduce dust including planting of vegetation over former 
operations. As part of Site building demolition activities, Beazer East is implementing dust 
controls in the form of dust suppression through continuous vvater application. During the 
reinedial design ofthe Site remedy, Beazer East will design and implement an ambient air 
inonitoring network at the fenceline. 


5.1.7 Potentially Complete Exposure Pathways 
Potential receptors and exposure media were examined in conjunction with the CSM 
presented above. Figure 13 is a conceptual diagram showing potential routes of 
human/environmental exposure to Site contaminants. The terminal point ofeach migration 
pathway is a potential receptor addressed by the proposed remedies. 


5.1.7.1 Potential Receptors. The Site has been an industrial facility for over 90 years; the 
nearest residences are adjacent to the western and northwestern Site boundaries. The use of 
the Site is anticipated to remain commercial/industrial in the future, though it is possible that 
portions ofthe Site could be developed for other purposes (e.g., recreational or mixed-use 
with a residential component) as well. The EPA acceptable risk range for human health is a 
potential excess lifetime cancer risk of I x 10" to 1 x iO"''(i.e. between one additional cancer 
case in a population often thousand, to one additional cancer case in a population of one 
million). Acceptable risks for non-carcinogenic contaminants must result in a hazard index 
of less than or equal to 1. On-Site trespassers are potential receptors, but their frequent 
presence on the Site is unlikely because the Site has fences and gates to limit access. 
Reasonable future receptors include on-Site workers and recreational users. 


On-Site residential exposure scenarios are not applicable based on the expected 
commercial/industrial and/or recreational use ofthe property. Evaluation of potential risks 
associated with nonresidential use scenarios is consistent with federal guidance (EPA, 1995), 
in which EPA proposes to address potential risks consistent with current and plausible future 
land-use patterns. Note that this assumption does not prevent future Site development from 
including residential use. However, any future Site development that did include residential 
uses would need to revisit and address the appropriate potential exposure pathways, at that 
time, as part ofthe development design. 


There is currently no use of groundwater from the surficial aquifer or HG for drinking vvater; 
however, the UFA is a drinking vvater aquifer. The Floridan aquifer serves as the source of 
drinking water for over 175,000 people in Alachua County and is the water source for the 
City of Gainesville Murphree Well Field located 2.5 miles northeast ofthe Site. This 26 
million-gallon-per-day (mgd) well field is operated by GRU. 
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Off-Site receptors to be protected consist ofthe residential population located west ofthe 
Site property. Surface soil within the residential properties contains detected concentrations 
ofCOCs. at least a portion ofwhich is assumed to be Site related. 


5.1.7.2 E.xposure Media. Based on RI data, potential exposure to Site contaminants may be 
possible via contact with the following media: 


• On-Site surface soil (including dust) 
• On-Site subsurface soil 
• On-Site sediinent (within the on-Site drainage ditch) 
• On-Site surface vvater (storm water) 
• Off-Site surface soil (residential areas west of facility) 
• Off-Site sediinent and surface water (north and west of the Site including 


Springstead Creek) 
• Groundwater 


Groundwater is further divided by hydrogeologic unit into: 
• Surficial aquifer groundwater 
• Upper Hawthorn groundwater 
• Lower Hawthorn groundwater 
• UFA groundwater. 


To better organize and evaluate remedies for this complex Site, it was decided to develop 
and assess remedies for the three defined environmental units separately to facilitate 
selection of one remedy for each environmental unit: 


• On-Site media (except UFA groundwater) 
• UFA groundwater, and 
• Off-Site media 


Therefore the selected remedy consist of the combination of three related reinedial 
alternatives, one for each environmental unit. 


5.1.7.2.1 On-Site Surface Soil. Potential exposure ofcurrent and future trespassers, 
construction workers and utility workers, and future on-Site workers and recreational users 
to COCs in surface soil via direct contact is considered a potentially complete pathway. 
Because surface soil provides a potentially complete exposure pathway and is a potential 
source ofCOCs to surface vvater and sediment, addressing impacted surface soil is a key to 
controlling other potentially impacted media. 


5.1.7.2.2 On-Site Subsurface soil. Potential exposure of future on-Site construction workers 
to contaminants in subsurface soil (deeper than 6 inches) is also considered a potentially 
complete pathway. 


5. /. 7.2.3 On-Site Sediment. Potential exposure ofcurrent and future trespassers and future 
on-Site workers to COCs in sediments via direct contact is considered a potentially complete 
pathway. 
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5.1.7.2.4 On-Site Surface Water und Storm Water. The drainage ditch at the Site only flows 
after heavy storm events; surface runoff is carried northeast off the Site toward Springstead 
Creek. Also, groundwater in the surficial aquifer may discharge to the Site ditch or down 
gradient wetlands adjacent to Springstead Creek. There is a potential for surface water to 
become impacted either by runoff or by shallow groundwater discharge. 


5.1. 7.2.5 Off-Site Surface Water and Sediment. During and after storm events, surface runofT 
is carried northeast off the Site toward Springstead Creek. There is also a potential that on-
Site soil and sediment could be transported downstream during storm events. The potential 
for ecological risk due to Site-related contaminants in off-Site sediinent is currently being 
evaluated. Potential exposure to Site-related contaminants in off-Site sediments is considered 
to be a potentially complete exposure pathway. 


5.1.7.2.6 Off-Site Surface Soil. Another potentially complete exposure pathway consists of 
off-Site residents (living in areas immediately west ofthe facility) exposed to COCs in off-
Site surface soil in yards and public easements. Exposure can occur through direct contact, 
ingestion or inhalation. Off-Site surface soil contains concentrations ofCOCs that exceed 
SCTLs. Further ofT-Site soil characterizations to the north, south, east, west ofthe Site are 
ongoing and will continue through the remedial design phase ofthe project. 


5.1.7.2.7 Groundwater. Concentrations of certain dissolved contaminants exceed GCTLs 
(FTS, 2009a, 2009c, and 2009c; GeoTrans, 2007c and 2009b) in groundwater in the 
following hydrogeologic units (Figures 10, 1 I and 12): 


•='-V;1. .Surficial aquifer 
• ..Upper Hawthorn 
• Lower Hawthorn 
. UFA 


Ofthese units, only the UFA is used as a drinking water source in the vicinity ofthe Site. 
This aquifer is the primary source of drinking vvater in Gainesville via the Murphree Well 
Field. The UFA is the least impacted ofthe four hydrogeologic units; however, exposure via 
groundwater ingestion is considered to be a potentially complete exposure pathway because 
there is a possibility that groundwater could be withdrawn down gradient ofthe Site and 
used as a private drinking vvater supply. 
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6.0 Current and Future Land Use 


The land use for the Koppers property is industrial and surrounding properties are 
commercial and residential. This area lies in the northern part of Gainesville, within the city 
limits, in a very busy and heavily trafficked area. As of October 2009, the surrounding 
population was as follows: within 0.5 mile, 4,274 people; within 2.5 miles, 55,595 people; 
and within 4 miles. 97,670 people. 


EPA makes use of several sources of information when evaluating future land use during 
CERCLA remedy selection, including the EPA directive "Land Use in the CERCLA 
Remedy Selection Process" (EPA OSWER Directive No. 9355.7-04). EPA is required to 
look at reasonably anticipated fiiture land uses in determining what cleanup criteria to apply 
at a Superfund Site. The initial reasonably anticipated f̂ uture land use for the Koppers 
property is industrial/commercial. This is based on current zoning, the stated intention ofthe 
property owner, and the determination by the City of Gainesville that rezoning the property 
to residential will not be feasible. Thus, EPA has detennined that unrestricted residential use 
is not a likely or practical future land use for the Site. However, a remedy that in effect meets 
Florida residential default cleanup standards has been selected. The remedy calls for clean 
soil to be placed over almost the entire Site. EPA has made its reasonably anticipated land 
use determination based on several factors including property owner Beazer East's planned 
retention of Site ownership and its indicated willingness to include flexibility for future use 
ofthe Site as commercial, recreational or mixed use with a residential component. Therefore, 
the EPA has determined that the reasonably anticipated future land use ofthe Koppers 
portion ofthe Site is likely to be commercial, recreational or mixed-use with a residential 
component. 


This view is consistent with the findings ofthe City of Gainesville's City Commission which 
considered and rejected a contingent future rezoning of the former Koppers Site to an 
exclusively residential use. This option was considered over a two-year time period during 
which the City planning commission introduced the City's initial vision ofthe Site as being 
reused as a mixed use commercial with a residential component similar to Atlantic Station 
(previously Atlantic Steel Mill) in Atlanta. Georgia. As EPA has communicated to the City 
in several City Commission meetings and through other formats, there are few, if any, 
former hazardous waste sites where there is unlimited or unrestricted future use. However, 
there are many former hazardous waste sites that have "residential" land uses taking place. 


The surficial aquifer is contaminated with numerous compounds from previous processing 
operations at both Sites. Underlying the surficial aquifer is the HG. Underlying the HG is the 
Floridan aquifer. At the Site, the depth to the top ofthe Floridan aquifer is 200 to 250 ft 
below ground surface. 


Recent investigations have revealed contamination in the HG and the underlying Floridan 
aquifer. The Floridan aquifer is the primary source of area drinking vvater. The city's 
Murphree Well Field extracts vvater from the Floridan and supplies the water for the city of 
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Gainesville. This well field is about 2.5 miles down gradient ofthe Site. Protection ofthis 
sole source aquifer is a key objective ofthe f\iture land use ofthe Site. 


The potential for environmental damage by off-Site migration of shallow contaminated 
groundwater into the off-Site down gradient ditch and Springstead Creek is a concern. 
Springstead Creek flows into Hogtown Creek, which discharges into Haile sink, which 
discharges into the Floridan aquifer. 
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7.0 Summary of Site Risks 


The risk assessment estimates what risks exist at the Site if no action were taken. It provides 
the basis for taking action and identifies the contaminants and exposure pathways that need 
to be addressed by the remedial action. 


Two risk assessments have been conducted for this Site. The first was a comprehensive 
effort that was part ofthe 1989/1990 Rl/FS. It examined exposure to soil, groundwater, 
surface water, sediment and ambient air. Details ofthis assessment are contained in the 1990 
ROD (EPA, 1990) available in the Administrative Record and Information Repositor)'. The 
applicable portions of the human health risk assessment pertaining to groundwater are 
summarized in the following subsections. 


The second risk assessment was completed in 2010 (ARCADIS, 2010). Its scope was limited 
to exposure to soil and sediment. For purposes of summarizing the Site risks for this ROD, 
the findings pertaining to exposure to groundwater reported in 1990 are presented along with 
the findings pertaining to exposure to soil reported in 2010. Both assessments followed EPA 
guidance and used a deterministic (i.e., point-estimate) approach to identify those 
contaminants present in environmental media that could potentially pose adverse health 
effects to current or future receptors. 


7.1 Summary of Human Health Risk Assessment 


7.1.1 Identification of Chemicals of Potential Concern 
Chemicals of Potential Concern (COPCs) are chemicals whose data are of sufficient quality 
for use in the quantitative risk assessment, are potentially Site-related, and represent the most 
significant contaminants in terms of potential toxicity to humans. In 1990, the analogous 
term was "indicator chemicals." The selection process followed the one outlined in the 
Superfund Public Health Evaluation Manual (SPHEM) (EPA, 1986), the predecessor ofthe 
Risk Assessment Guidance for Superfund (EPA, 1989). It can be divided into the following 
four steps: 


1. Determination of chemical concentrations and frequency of detection; 
2. Identification of toxicity characteristics of detected chemicals; 
3. Calculation of chemical toxicity (ct) and indicator score (is) values; and 
4. Selection of final indicator chemical. 


Selection of COPCs in the 2010 risk assessment was done according to current EPA 
guidance. The risk assessment evaluated data collected from 1995 to 2010. Maximum 
concentrations for all contaminants detected at least once in surface soil were compared to 
the lower ofthe Florida SCTLs for direct exposure to commercial/industrial worker (FDEP, 
2005) and the EPA Industrial Soil Regional Screening Levels (RSLs) for Chemical 
Contaminants at Superfund Sites (EPA, 2008a). Prior to conducting the screening, the lower 
ofthe two screening values (i.e., the lower ofthe SCTL or RSL) was divided by 10, as 
requested by FDEP. Table 2 presents the COPC screening results for the 0 to 6 inch soil data. 
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7.1.2 Exposure Assessment 
An exposure assessment identifies pathways whereby receptors may be exposed to Site 
contaminants and estimates the frequency, duration, and magnitude of such exposures. 
Exposure assessment involves (1) characterization of the environmental setting, (2) 
identification of exposure pathways, and (3) quantification of exposure (exposure point 
concentrations and human intakes). The environmental setting is discussed in Section 5. The 
two remaining elements of an exposure assessment are discussed below. 


7.1.2.1 Identification of Exposure Pathways. Exposure pathways were determined in a 
conceptual site models that incorporate information on the potential chemical sources, 
release mechanisms, affected media, potential exposure pathways, and known receptors to 
identify complete exposure pathways. A pathway is considered complete if (1) there is a 
source or chemical release from a source; (2) there is an exposure point where contact can 
occur; and (3) there is a route of exposure (oral, dermal, or inhalation) through which the 
chemical may be taken into the body. 


In 1990, multiple media/receptor combinations were examined, but the discussion 
summarized herein is limited to residential exposure to groundwater because cleanup goals 
are based on this land use. The groundwater exposure assumptions were for the daily 
consumption of two liters ofwater by a 70 kilogram (kg) person. 


In 2010, the risk assessment examined multiple receptors exposed to various combinations of 
soil and sediinent. Forthe purposes ofthis risk assessment summary, the presentation is for 
the future outdoor worker exposure to surface soil. This medium and the e.xposure routes 
associated with it result in the greatest potential risk and justify implementation ofthe 
selected remedy. Potentially complete exposure routes included incidental ingestion, dermal 
contact, and inhalation of soil-derived dust. EPA's default industrial exposure assumptions 
were used onsite. The risks and hazards associated with the other current and future 
receptors/media combinations may be found in the risk assessment report (ARCADIS, 
2010). 


7.1.2.2 E.xposure Point Concentrations. The concentration term used in the intake equations 
is a conservative upper bound estimate ofthe arithmetic average concentration for a COPC 
based on a set of Site sampling results. Ideally, the exposure point concentration (EPC) 
should be the true average concentration within an exposure unit. 


For the 1990 risk assessment, two hypothetical groundwater wells were selected. Because 
the indicator chemicals on the northern boundary ofthe Site are different from the indicator 
chemicals on the eastern boundary ofthe Site, a hypothetical well was located at both these 
points. The general procedure for estimating the potential current and future groundwater 
exposure concentrations was as follows: 


• determination of plume characteristics; 
• determination of equilibrium conditions between groundwater and soil at source 


areas; 
• calculation of expected time of travel from source to receptor; and 
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• calculation of anticipated future exposure concentrations. 


In the 2010 risk assessment, EPCs in surface soil were estimated using spatially-weighted 
averages to account for the varying densities of sampling locations on different parts ofthe 
Site. A bootstrapping procedure was used to develop a 95% upper confidence limit (UCL) 
point estimate ofthe spatially weighted average. The EPCs for surface soil may be found in 
Table 3. 


7.1.2.3 Human Intakes. Human intakes were calculated for each chemical and receptor using 
the EPCs. Estimates of human intake, expressed in terms of mass of chemical per unit body 
weight per time (mg/kg-day), were calculated differently depending on whether the COPC is 
a non-carcinogen or a carcinogen. For non-carcinogens, intake was averaged over the 
duration of exposure and is referred to as the average daily dose (ADD). For carcinogens, 
intake was averaged over the average lifespan ofa person (70 years) and is referred to as the 
lifetime average daily dose (LADD). ADDs and LADDs were calculated using standard 
assumptions and professional judgment. 


7.1.3 To.xicity Assessment 
Toxicity assessment is a two-step process whereby the potential hazards associated with 
route-specific exposure to a given chemical are: (1) identified by reviewing relevant human 
and animal studies, and (2) quantified through analysis of dose-response relationships. 


Quantitative estimates of toxic response developed by EPA were used to evaluate potential 
cancer and non-cancer toxicity of contaminants. EPA toxicity values that were used in these 
assessments include: 


• reference dose values (RtDs) for non-carcinogenic effects, and 


• cancer slope factors (CSFs) for carcinogenic effects. 


The RfDs and CSFs used in these assessments were primarily obtained from EPA's 
Integrated Risk Information System (IRIS) database. Values that appear in IRIS have been 
extensively reviewed by EPA work groups and thus represent Agency consensus. For the 
2010 risk assessment, toxicity values were obtained from the following sources, in order of 
priority: 


• EPA's IRIS database (EPA, 2008a); 


• EPA Region 6 Human Health Medium-Specific Screening Levels, 2008 (EPA, 2008b); 
and 


• Health Effects Assessment Summary Tables (HEAST) values as cited in the EPA 
Region 6 Human Health Medium-Specific Screening Levels, 2008 (EPA, 2008b). 


7.1.4 Risk Characterization 
The final step is the risk characterization. Human intakes for each exposure pathway are 
integrated with EPA reference toxicity values to characterize risk. Carcinogenic, non-
carcinogenic, and lead effects are estimated separately. 
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To characterize the overall potential for non-carcinogenic efTects associated with exposure to 
multiple chemicals, the EPA uses a Hazard Index (HI) approach. This approach assumes that 
simultaneous sub-threshold chronic exposures to multiple chemicals that affect the same 
target organ are additive and could result in an adverse health efTect. The HI is calculated as 
follows: 


HI = ADDl /RfDl + ADD2 /RtD2 +...ADDi /RfiDi 


where; 


ADDi = Average Daily Dose for the ith toxicant 
RfDi = Reference Dose for the ith toxicant 


The term ADDi/RfDi is referred to as the HQ. 


Calculation of an HI in excess of unity indicates the potential for adverse health efTects. 
Indices greater than one will be generated anytime intake for any ofthe COPCs exceeds its 
RfD. However, given a sufficient nuinber of chemicals under consideration, it is also 
possible to generate an HI greater than one even if none ofthe individual chemical intakes 
exceeds its respective RfD. 


Carcinogenic risk is expressed as a probability ofdeveloping cancer as a result of lifetime 
exposure. For a given chemical and route of exposure, e.xcess lifetime cancer risk is 
calculated as follows: 


Risk = LADD X CSF 


These risks are probabilities that are generally expressed in scientific notation (e.g., 1 x j 0'* 
orlE-6). An incremental lifetime cancer risk of 1 x 10' indicates that, as a plausible upper-
bound, an individual has a one-in-one-million chance ofdeveloping cancer as a result of 
Site-related exposure to a carcinogen over a 70-year lifetime under the specific exposure 
conditions at the Site. For exposures to multiple carcinogens, the EPA assumes that the risk 
associated with multiple exposures is equivalent to the sum of their individual risks. 


7.1.4.1 1990 Groundwater Findings for Adult Residents. The cumulative risk for the 
northern hypothetical well resulting from the representative exposure point concentrations 
was 9.9 X 10" for the current scenario and 1.8 x IO"" for the future scenario. The main 
contributors to the cancer risk levels were arsenic, carcinogenic PAHs and PCP. In addition, 
the cumulative HI exceeded unity for the representative concentrations, for the northern 
hypothetical well for both current and future scenarios. The His for the current and future 
scenarios were 1.1 and 1.5 respectively. Chromium and non-carcinogenic PAHs were the 
main contributors to the HI. 


The cancer risk levels for the eastern hypothetical well exceeded the 10""* risk level for 
arsenic and PCP for both the current and future scenarios. The highest risk levels were 
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associated with the future scenario, with a risk level of 4 x 10'"* for arsenic and 2 x 10"̂  for 
PCP. The main contributors to the HI were chromium, non-carcinogenic PAHs and phenols. 


Groundwater risk exceeds the threshold for action of 1 X 10'"*. 


7.1.4.2 2010 Surface Soil Findings for Outdoor Workers. The total excess cancer risk forthe 
hypothetical future on-Site outdoor worker was estimated to be 5 x 10"** (Table 4) based upon 
the conservative deterministic risk assessment. This total exceeds both the EPA allowable 
risk range and FDEP's risk benchmark. 


The total HI was less than 1 (Table 5). Therefore, potential non-cancer health effects are not 
expected to occur as a result of potential exposure to COPCs in on-Site soils. 


Lead exposure was evaluated using the Adult Lead Model (EPA, 1999,2001). The predicted 
95th percentile theoretical blood lead level in hypothetical future on-Site outdoor workers 
was less than the threshold of 10 micrograms per deciliter (|.ig/dL). 


7.1.5 Cleanup Goals 
Cleanup goals for groundwater COCs are listed in Table 6. The selected goals are based on 
the MCLs for Drinking Water in Florida contained in Chapter 62-550, Florida 
Administrative Code (F.A.C.) and GCTLs contained in Chapter 62-777, F.A.C. 


Cleanup goals for on-Site soil (0 to 2 feet bls)/sediment COCs are listed in Table 7. The 
cleanup goals are based on the Florida default SCTLs for leachability based on groundwater 
criteria unless Site-specific criteria are developed in the RD. 


Cleanup goals for otT-Site soil/sediment COCs are listed in Table 8. These cleanup goals are 
based on Florida default SCTLs contained in Chapter 62-777, F.A.C, using the current land 
use (residential or commercial/ industrial) ofthe impacted parcel. Florida default leachability 
SCTLs for protection of ecological organisms in surface water are used for sediment in 
Springstead and Hogtown Creeks. Note that there are there are no anticipated exceedances of 
leachability standards based on current contaminant concentrations and types of 
contaminants encountered in off-Site soils and sediments. Table 7 and Table 8 include both 
the numeric direct contact and default leachability SCTL criteria. The more stringent ofthe 
two criteria apply to vadose zone soils. In cases where background sampling studies show 
background concentrations of particular contaminants exceed the SCTLs for those particular 
contaminants, there may be justification for using the background concentrations as clean-up 
goal concentrations in lieu ofthe published SCTLs, consistent with FDEP guidance tor 
attainment of SCTLs. 


7.1.6 Uncertainties 
The uncertainty analysis provides decision makers with a summary of those factors that 
significantly influence risk results and discusses the underlying assumptions that most 
significantly infiuence risk estimates. This section discusses the assumptions that may 
contribute to over- or underestimates of risk. 
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7.1.6.1 Uncertainties Related to Environmental Sampling and .Analysis. Uncertainty is 
always involved in the estimation of chemical concentrations. Uncertainty with respect to 
data evaluation can arise from many sources, such as the quality and quantity ofthe data 
used to characterize the Site, the process used to select data to use in the risk assessment, and 
the statistical treatment of data. Errors in the analytical data may stem from errors inherent 
in sampling and/or laboratory procedures. One ofthe most effective methods of minimizing 
procedural or systematic error is to subject the data to a strict quality control review. This 
quality control review procedure helps to eliminate many laboratory errors. However, even 
with all data vigorously validated, it must be realized that error is inherent in all laboratory 
procedures. 


7.1.6.2 Uncertainties Related to Exposure Assessment. The exposure scenarios contribute a 
considerable degree of uncertainty to the risk assessment because they assume conditions 
that are unlikely to occur. The e.xposure assumptions directly infiuence the calculated doses 
(daily intakes), and ultimately the risk calculations. For the most part, Site-specific data 
were not available; therefore, conservative default exposure assumptions were used in 
calculating exposure doses such as the selection of exposure routes and exposure factors 
(e.g., contact rate). In most cases, this uncertainty may overestimate the most probable 
realistic exposures and, therefore, may overestimate risk. This is appropriate when 
performing risk assessments ofthis type so that the risk managers can be reasonably assured 
that the public risks will not be underestimated, and so that risk assessments for difTerent 
locations and scenarios can be compared. 


7.1.6.3 Uncertainties Related to To.xicity Information. RfDs and CSFs for the COPCs were 
derived from EPA sources. RtDs are determined with varying degrees of uncertainty 
depending on such factors as the basis for the RfD [no-observed-adverse-effect-level 
(NOAEL)], versus [lowest-observed-adverse-effect-level (LOAEL)], species (animal or 
human), and professional judgment. The calculated RfD is therefore likely overly protective, 
and its use may result in an overestimation of non-cancer risk. Similarly, the CSFs 
developed by EPA are generally conservative and represent the upper-bound limit ofthe 
carcinogenic potency ofeach chemical. 


7.1.6.4 Uncertainties Related to Human Health Risk Characterization. Ideally, areas of 
exposure should be defined based on actual exposures or known behaviors of receptors at the 
Site. Often, however, as in the case ofthese risk assessments, this information is unavailable. 


Each complete exposure pathway concerns more than one contaminant. Uncertainties are 
associated with summing risks or hazard quotients for multiple substances of concern in the 
risk characterization step. The assumption ignores the possibility of synergistic or 
antagonistic activities in the metabolism ofthe contaminants. This could result in over-or 
under-estimation of risk. 


7.1.6.5 Uncertainties Summary. The large nuinber of assumptions made in the risk 
characterization introduces uncertainty in the results. While this approach could potentially 
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underestimate potential risk, the use of numerous, conservative (i.e., protective of human 
health) assumptions, in the risk characterization, typically overestimates potential risk. Any 
one person's potential exposure and subsequent risk are infiuenced by all the parameters 
utilized in the assessments and will vary on a case-by-case basis. Despite inevitable 
uncertainties associated with the steps used to derive potential risks, the use of numerous 
health-protective assumptions will most likely lead to a very large overestimate of potential 
risks from the Site even for the most sensitive receptor. Moreover, when evaluating risk 
assessment results, it is important to put the risks into perspective. For example, the 
background rate of cancer in the U.S. is approximately 2,500 for a population of 10,000 
people (Landis, et al., 1998). The results ofthe risk assessment must be carefully interpreted 
considering the uncertainty and conservatism associated with the analysis, especially where 
site inanagement decisions are made. 


7.2 Summary of Ecological Risk Assessment 


The ecological risk assessment conducted as part ofthe 1989/1990 RI/FS was summarized in 
the 1990 ROD (EPA, 1990). That summary is reproduced below. 


The environmental exposure pathway ofthe most potential significance is the exposure of 
aquatic life in the Springstead Creek and the north Main Street ditch to contaminants in the 
surface vvater and sediments. The ecological assessment concluded that in general, although 
acute responses are unlikely based on ecotoxicity benchmark concentrations and the upper 
bound exposures point concentrations, the potential exists for adverse chronic effects to 
individuals inhabiting these locations. 


An estimate ofthe environmental risk to aquatic organisms was obtained by comparing the 
estimated environmental concentrations with the toxicity ofthe chemicals using selected 
ecotoxicity benchmarks. The resulting toxicity quotients can be used to evaluate the potential 
for an adverse effect. The toxicity quotients indicate that aquatic organisms may be 
adversely impacted due to arsenic in Springstead Creek, chromium in the north Main Street 
ditch and PCP and PAHs in both the ditch and the creek. 


The environmental assessment predicts that, while temporal changes may occur in the 
aquatic system, future impacts that may occur at the Site will not be observable for the 
following reasons: 


• The aquatic areas consist of man-made ditches that do not always contain sufficient 
amounts ofwater to support aquatic organisms during all developmental stages. 


• These areas are small relative to the contiguous aquatic habitat in areas farther from 
the Site, which suggests that for populations inhabiting these areas, only a small 
nuinber of individuals within the population would be potentially exposed to any of 
the Site contaminants. 


Therefore, although the risk of potential adverse effects to individuals inhabiting these 
locations exists, it is unlikely to subsequently produce a potential measurable effect on the 
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population as a whole. This is especially true because the potentially affected areas are not 
habitat for reproduction. 
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8.0 Remedial Action Objectives 


Remedial Action Objectives (RAOs) provide overall goals to guide the selection and 
implementation of remedial approaches. They were developed after a thorough review ofthe 
extensive amount of data that have been collected to date. 


The cleanup goals for groundwater presented herein are based on restoration ofthe aquifer 
and attainment of drinking vvater standards outside of waste containment areas. The cleanup 
goals for on-Site soil/sediment are based on eliminating leachable contaminants to protect 
groundwater. The cleanup goals for off-Site soil/sediment are land use-dependent (residential 
or commercial/industrial) to meet the stringent State standard for cancer risk of less than 1 X 
IO'*' and a HI less than 1. The cleanup goals for soil for the protection of groundwater 
presented herein are based on potential residential use. The RAOs include the following: 


• Eliminate potential risks to receptors exposed to Site-related contaminants in: 
o Surface soils 
o Groundwater in the Surficial Aquifer, Upper HG, Lower HG, and UFA 
o Subsurface soils 
o Sediinent 
o Surface vvater 


• Control and eliminate further migration of impacted groundwater 
• Restore quality of groundwater outside of principal contaminant source areas to 


beneficial use having COC concentrations no greater than Federal MCLs or Florida 
GCTLs 


• Reduce the inobility, volume, and toxicity of DNAPL to the maximum extent 
practicable. 


Based on the Site-specific fate and transport evaluation and an analysis of applicable or 
relevant and appropriate requirements (ARARs), EPA adopted the Site-specific cleanup 
goals presented in Tables 6, 7, and 8 to meet these objectives. 
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9.0 Description of Alternatives 


Reinedial alternatives were defined and evaluated separately for three distinct media groups 
associated with the Site: on-Site media (soil and groundwater above the UFA), groundwater 
in the UFA, and ofT-Site media (soil, sediment, and surface water). The selected reinedial 
alternative consists ofa remedy for each ofthe three media groups. Each is discussed 
separately below. 


9.1 Detailed Remedial Alternatives Evaluation: On-Site Alternatives 


The on-Site media remedies (OnR) include the No Action remedy (remedy OnR-1) required 
by the NCP to provide a comparison baseline and a remedy representing continuation of 
ongoing reinedial actions (remedy OnR-2) with addition of surface-soil grading/covers. 
Also considered are two on-Site alternatives including removal of principal contaminant 
source areas (OnR-3A and OnR-3B), two alternatives for in situ treatment of principal 
contaminant source areas (OnR-4A and OnR-4B), and eight alternatives that involve a 
combination of containment and different levels of source-area treatment (OnR-5A through 
OnR-5H). 


9.1.1 Alternative OnR-1: No Action 
Capital cost: $0 
Annual O&M costs: $0 
Total Present Worth: $0 


The Superfund program requires the consideration ofa No Action alternative to serve as a 
baseline comparison. Under this alternative, all active and passive Site activities, including 
groundwater e.xtraction, DNAPL collection and groundwater monitoring, would cease. 
Furthermore, there would be no deed restrictions or Site security controls to prevent use of 
Site groundwater, liinit exposures to Site soil, or restrict certain kinds of future development. 


Overall Protection ofHuman Health and the Environment 
The No Action remedy would fail to meet the RAOs. Overall protection of human health 
and the environment would not be met for the Surficial Aquifer as the groundwater 
extraction system would be shut down resulting in no controls to the off-Site migration of 
impacted groundwater at concentrations above applicable groundwater protection standards 
(e.g. GCTLs). Discontinuation of the groundwater monitoring system would prevent 
detection of potential off-Site migration of impacted groundwater with concentrations above 
the standards. Without Site use controls, depending up the nature of that future use, surface 
and shallow soils could potentially present an unacceptable risk to potential future receptors. 
Therefore, the No Action remedy does not satisfy this threshold criterion. 


Compliance with .ARARs 
The No Action remedy could, depending on future land use, fail to meet allowable risk 
limits. Groundwater impacts above groundwater protection standards in the Surficial 


53 







Record of Decision Sunimar)' of Reniedial Alternative Selection 
Cabot Carbon/Koppers Superfund Site Februar)' 2011 


Aquifer, HG, and Floridan Aquifer would not be addressed. Under such circumstances, the 
No Action remedy would not be in compliance with the state and federal ARARs; therefore, 
this remedy would not satisfy this threshold criterion. 


Long-Term Effectiveness and Permanence 
The No Action remedy has no long-term effectiveness toward addressing the RAOs. There 
would be no reduction in potential risk associated with potential future exposures to Site soil 
and sediment in the absence of Site use and/or engineering controls. Groundwater with 
concentrations exceeding GCTLs would remain at the Site, without any controls to address 
the potential for groundwater to migrate off-Site. No institutional controls would be 
implemented to prevent potential future exposures. Therefore, the No Action remedy would 
be ineffective in the long term, and does not meet this primary criterion. 


Reduction ofToxicit\'. Mobility or Volume hv Treatment 
The No Action remedy does not include any treatment technologies or remedy components. 
It would not reduce the T/M/V of contaminants in soils or groundwater. 


Short-Term Effectiveness 
The No Action remedy does not include any implementation activities; therefore, there are 
no additional short-term risks to the community or environment. This remedy is therefore 
considered to be efTective in the short-term. 


Implementability' 
There are no constructability, administrative, or availability impediments associated with 
implementing this remedy. 


Cost 
The costs for implementing this remedy would be minimal. Note that any cost associated 
with the No Action remedy for on-Site media would be added to the costs ofthe selected 
UFA and off-Site surface soil remedies. 


9.1.2 Alternative OnR-2: Continue Current Actions with Surface Regrading/Covers 
Capital cost: $6.2 million 
Annual O&M costs: $300,000 
Total Present Worth: $11.1 million 


This remedial alternative represents a minimal action potentially sufUcient to meet RAOs. It 
includes continuing the current interim remedial measures: Surficial Aquifer groundwater 
extraction/treatment, groundwater monitoring, and passive DNAPL recovery. Additionally, 
most ofthe Site would be regraded and surface covers placed to prevent direct exposure to 
soil with elevated levels of contaminants. Groundwater inonitoring and institutional controls 
are also part ofthis remedy. 


Overall Protection ofHuman Health and the Environment 
The engineering and institutional controls of remedy OnR-2 would protect against potential 
exposures to surface soils. 
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Groundwater impacts would continue to be addressed by continuing extraction of 
groundwater from the Surficial Aquifer. Beyond the property boundary, the primary remedy 
would be through natural attenuation where there are low-level exceedances of cleanup goals 
with an ISCO application in the HG as necessary. Monitoring would be used to demonstrate 
that groundwater concentrations beyond the property boundary are decreasing to below 
applicable groundwater protection standards (e.g. GCTLs). Institutional controls would 
prevent potential exposure to impacted groundwater on Site. 


These measures would achieve the RAOs of mitigating potentially unacceptable risks to 
potential on-Site receptors and mitigating potential migration of impacted groundwater. 
Remedy OnR-2 would likely satisfy this threshold criterion. 


Compliance with .AR.ARs 
The current remedial actions result in meeting groundwater protection standards at 
temporary points of compliance (TPOC) and would eventually result in meeting standards at 
the property boundary in the Surficial Aquifer and HG (though the time frame may be 
extended for the HG). This alternative would not restore groundwater to beneficial use 
throughout the plume within a reasonable time frame. The potential for future surface vvater 
impacts is low. 


Current groundwater impacts in the Surficial Aquifer and the HG exist at locations that 
require reinedial action, and this remedy does nothing to aggressively address source 
material (and therefore potential future migration of contaminants in the Surficial Aquifer or 
the HG). Future compliance with chemical-specific ARARs is not certain for this remedy. 


Treated groundwater is discharged under the conditions ofa GRU sanitary-sewer discharge 
permit. Groundwater treatment residuals are managed, transported, and disposed of in 
compliance with appropriate regulations. For ISCO application, UIC requirements would be 
required. 


This remedy would not comply with all chemical-specific ARARs within a reasonable 
timeframe, and therefore would potentially not satisfy this threshold criterion. 


Long-Term Effectiveness and Permanence 
The remedial actions of OnR-2 reduce the long-term likelihood of potential exposure to 
impacted soil, sediment, or groundwater. The engineering and institutional controls of 
remedy OnR-2 would protect against potential exposures to surface soils. Groundwater 
impacts are contained near the Site and will eventually be contained on Site. Institutional 
controls would be effective at limiting potential contact with impacted groundwater. 
Potential future impacts to surface vvater are not expected. All ofthe technologies used in 
this remedy are proven and well tested in the fleld. Their long-term performance has been 
deinonstrated. This primary criterion would be met for remedy OnR-2. 
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Reduction of Toxicitw Mobility, or Volume by Treatment 
Groundwater extraction and treatment would result in removal and immobilization ofCOCs 
via transfer of mass to treatment residuals. Passive removal of DNAPL (and off-Site 
incineration) would also reduce the volume ofCOCs. 


Ifapplied as a contingency, ISCO injections into the HG would reduce the volume, mobility, 
and/or toxicity ofCOCs in groundwater. Natural attenuation also reduces the toxicity, 
inobility. and/or volume of Site contaminants. This primary criterion would be met by 
remedy OnR-2. 


Short- Term Effectiveness 
Implementing OnR-2 would likely result in minimal additional short-term risks. On-Site 
operations, including the extraction/treatment system, collection of DNAPL tVom inonitoring 
wells, and groundwater monitoring, would have the potential to create worker safety, 
accidental releases, and on- and ofT-Site emission risks. However, overall health and safety 
risks are low. During on-Site operations ambient air monitoring will be conducted at the 
fenceline. 


Relatively little time would be required to implement this remedy. It may take a few months 
to complete installation ofnew monitoring wells, execute institutional controls, and prepare 
a report. Other components ofthe remedy are already operational. 


Groundwater impacts will be largely contained by the existing Surficial Aquifer hydraulic 
containment system. Natural attenuation where there are low-level exceedances of cleanup 
goals, with ISCO if necessary, would be used to attain groundwater protection standards at 
and downgradient ofthe property boundary. The length offline required for groundwater to 
meet the groundwater protection standards at the Property boundary would likely be many 
years. This primary criterion is met by remedy OnR-2. 


Implementability 
This alternative includes continuing current remedial activities (interim measures), along 
with (a) grading and covering most ofthe Site, (b) installing new inonitoring wells, (c) 
developing, implementing, and analyzing an MNA program and additional hydraulic 
containment as needed, (d) implementing actions in the HG as necessary (see Section 
1 1.2.1.1 1 for description of trigger criteria for action), and (e) attaching deed restrictions to 
the Site property. These activities can be readily implemented, thus this primary criterion is 
met by remedy OnR-2. 


Cost 
The estimated capital cost for remedy OnR-2 is $6.2 million. It assumes that the 
groundwater treatment system will be operated for 30 years in this remedy. The OM&M 
costs will be approximately $300,000 annually. The net present value (NPV) cost estimate 
forthis remedy is $11.1 million and is based on a 5 percent discount rate. 
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9.1.3 Alternative OnR-3A: Removal - Surficial Aquifer Excavation 
Capital cost: $64.1 million 
Annual O&M costs: $ 165,000 
Total Present Worth: $67.8 million 


This alternative includes excavating soil in the four principal contaminant source areas to the 
base ofthe Surficial Aquifer, approximately 25 feet below surface, treating the excavated 
soil by ex situ S/S and returning most ofthis material to the excavations. Some ofthe 
solidified material will be incorporated into covers over the excavated areas and much ofthe 
Site. Vertical retaining/barrier walls will be installed to the top ofthe middle clay unit ofthe 
HG to provide: (1) shoring for the excavations and (2) physical barriers to horizontal 
groundwater migration in the Upper Hawthorn. Concurrent dewatering ofthe e.xcavation pit, 
and treatment of e.xtracted water, will be required to maintain dewatered conditions during 
excavation activities. This alternative must be used in conjunction with other alternatives to 
produce a site wide remedy addressing all media. This alternative must be used in 
conjunction with other alternatives to produce a site wide remedy addressing all media. 


Overall Protection ofHuman Health and the Environment 
The combination ofsoil cover and institutional controls of alternative OnR-3 A would be 
protective against potential exposures to Site-related contaminants in surface soils and would 
protect surface vvater from potential impacted runofT. 


.̂Y situ S/S of source area soil from the Surficial Aquifer would reduce, but would not 
eliminate, mass fiux ofCOCs to groundwater in the long term. 


Groundwater impacts would be addressed through (1) continuation of extraction in the 
Surficial Aquifer (eventually to be phased out), (2) natural attenuation where there are low-
level exceedances of cleanup goals, and (3) ISCO application in the HG as necessary (see 
Section 1 1.2.1.1 1 for description oftrigger criteria for action). Monitoring would be used to 
demonstrate that groundwater concentrations beyond the property boundary are decreasing 
to below applicable groundwater protection standards (e.g. GCTLs). Institutional controls 
would prevent potential exposure to impacted groundwater on Site. 


These measures would achieve the RAOs of mitigating potentially unacceptable risks to 
potential receptors and mitigating potential migration of impacted groundwater. Alternative 
OnR-3A would satisfy this threshold criterion. 


Compliance with .AlLARs 
The remedial actions would result in meeting groundwater protection standards at TPOCs 
and eventually at the property boundary in the Surficial Aquifer and HG. After the soil 
cover is constructed, potential excess lifetime cancer risks from potential direct exposure to 
Site-related contaminants in on-Site soil are expected to be well below the Florida limit of 
1X10"'' and the non-cancer HI would be well below 1. The potential for future surface water 
impacts would be very low. 
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All excavated soil would be managed and treated within the Site Area of Contamination 
(AOC), which would avoid certain conditions and restrictions on transportation and disposal 
of potentially hazardous waste. The National Contingency Plan (NCP) policy (55 FR 8758-
8760) allows EPA to designate an AOC as an existing area of continuous contamination of 
varying amounts and types. Land disposal restrictions (LDR) will not apply if material is 
moved within an AOC, treated in place, or consolidated within an AOC. Establishment of an 
AOC facilitates remediation of contaminated sites. Restoration of groundwater to beneficial 
use within the source containment area would not be a requirement. Treated groundwater 
would continue to be discharged under the conditions ofa GRU sanitary-sewer discharge 
permit. Groundwater treatment residuals would continue to be managed, transported, and 
disposed of in compliance with appropriate regulations. Storm water controls would result 
in coinpliance with ARARs during and after remedy construction. If ISCO applications were 
implemented, UIC requirements would be met. This remedy would comply with all ARARs, 
and therefore would satisfy this threshold criterion. 


Long-Term Effectiveness and Permanence 
The reinedial actions of alternative OnR-3A would substantially reduce the long-term 
likelihood of exposure to impacted soil, sediinent, or groundwater. The most contaminated 
surface soil would be beneath an engineered cover. Groundwater impacts would be 
contained near the Site and eventually on Site. Institutional controls would be effective at 
limiting potential contact with impacted soil or impacted groundwater. Potential future 
impacts to surface water would not be expected. 


The principal contaminant source areas would be treated to limit (but not eliminate) ongoing 
impacts to groundwater and to reduce the need for pump and treatment in the Surficial 
Aquifer. The vertical barrier wall and caps would provide long-term containment. 


All ofthe technologies used in this remedy are proven and well tested in the field. Their 
long-term performance has been deinonstrated. This primary criterion would be met for 
remedy OnR-3A. 


Reduction of Toxicitw Mobilin'. or Volume bv Treatment 
Removal (excavation) is not considered a treatment action; although, excavated soil can be 
treated ex situ. There is some risk that excavation activities could lead to mobilization of 
DNAPL that is presently immobile at residual saturation. Such mobilized DNAPL should be 
captured by the dewatering operation. 


Treatment ofthe excavated soil by S/S would significantly decrease the mobility ofCOCs by 
binding the contaminants and DNAPL to the soil and reducing hydraulic conductivity ofthe 
mass. The source area treatment would also reduce the dissolved-phase plume volume over 
the long term. Targeted ISCO/ISGS treatment at source area HG wells would also reduce 
the volume/mobility of deeper COCs. 


Graded surface covers, though not a treatment action, would decrease the mobility of 
contaminants by reducing vvater infiltration through impacted soils. Likewise, vertical 
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barriers in the Upper Hawthorn would limit groundwater flow through principal contaminant 
source areas thereby reducing COC mobility. 


Groundwater extraction and treatment would result in removal and immobilization ofCOCs 
via transfer of mass to treatment residuals. Targeted ISCO in the HG in principal 
contaminant source areas would also reduce the volume ofCOCs. 


Ifapplied as a contingency, ISCO injections into the HG would reduce the volume, mobility, 
and/or toxicity ofCOCs in groundwater. Natural attenuation also reduces the toxicity, 
mobility, and/or volume of Site contaminants. This primary criterion would be met by 
remedy OnR-3A. 


Short- Term Effectiveness 
Implementing OnR-3A would create short-term risks requiring mitigation. Implementation 
of excavation, ex situ solidification, and surface covers will involve substantial use of heavy 
equipment, large open excavations, and temporary above-ground stockpiling of impacted 
soil. There will be emissions from machinery, risks of injury to remediation workers, risks 
of exposure to on-Site personnel, and risks of surface water runoff impacts during 
construction. The short term risks can be managed through engineering controls, responsible 
construction inanagement, and safe work practices. 


It will take a substantial amount of time to implement this remedy. The most time-
consuming component ofthe remedy is excavation, treatment, and backfilling, which would 
take approximately 1.5 years to complete The total time for construction is estimated to be 
2 years. 


After construction, potential groundwater impacts would be largely contained by the source 
treatment and hydraulic containment system. Natural attenuation where there are low-level 
exceedances of cleanup goals, with ISCO if necessary, would be used to attain groundwater 
protection standards outside the containment system. The length of time required for 
groundwater to meet the groundwater protection standards at the Property boundary may be 
several years. This primary criterion is met by remedy OnR-3A. 


Implementability 
Excavation ofsource area soils containing DNAPL was evaluated in comparison with other 
options during the FS process. Remedy OnR-3A presents serious implementation 
challenges. While the practicality of implementing this remedy is questionable, as described 
below, it is assumed here that implementation challenges can be overcome. 


For this remedy, large excavations would be required and large quantities ofsoil would need 
to be processed above ground. The amount of space, equipment, and time needed would be 
correspondingly large. The two source area e.xcavation alternatives considered during the 
remedy selection process (removal ofsoil within the Surficial Aquifer or removal ofsoil to 
the Hawthorn Group middle clay unit) would present significant challenges due to the 
e.xcavation depths and the large amounts ofsoil that would be removed. . The Surficial 
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Aquifer soil removal would require digging to an approximate depth of 25 feet below ground 
and removing approximately 280,000 cubic yards (420,000 tons) ofsoil. E.xcavating soil to 
these depths would require shoring to keep the excavation walls from collasping, and 
dewatering of very large quantities of contaminated groundwater to remove groundwater that 
would flow into the excavation area during excavation. Groundwater collected from the 
excavation area would require treatment and disposal. Construction ofa staging/temporary 
storage area may be required. E.xcavated soil would require management as a hazardous 
waste. All ofthese challenges, in turn, result in short-term health and safety risks to remedial 
workers and the nearby community and significant additional costs for the remedial effort. 


Large quantities ofcement and other additives would need to be procured and managed. 
There would be logistical challenges to stockpiling and treating soil on-Site. Precautions 
would be taken to assure that all storm vvater was contained. Alternatively, finding one or 
more disposal facilities that will accept the large quantities of contaminated soil would 
present a challenge. Land Disposal Restriction (LDR) and Best Demonstrated Available 
Technology (BDAT) rules establishing treatment standards for land disposal may require 
that contaminated soils from the Site be sent to one ofthe few hazardous waste incinerators 
that accept wood treatment listed waste. 


It may also be necessary to treat soils on-site prior to off-Site disposal. Transporting the 
contaminated soils to an off-Site facility would require either about 15,000 truck loads 
(Surficial Aquifer e.xcavation). More than 100 dump truck loads per day of contaminated soil 
could be driven through the areas surrounding the Site resulting in significant transport-
related safety and environmental risks, as well as a significant nuisance to the surrounding 
areas for over 2.5 years. Rail transport presents challenges due to demurrage and relatively 
low daily volumes. Ifthe material is treated on-site (by any method) and returned to the 
e.xcavation, the risk reduction and volume treated is very similar to the in-situ treatment 
options, but with substantially greater short-term risk, engineering challenges, effort, time, 
and cost. 


Ifthe excavated soil is placed in an on-site constructed containment instead of being returned 
to the excavation or transported ofT-Site, the resulting mound would be much larger than the 
mound considered for the gently sloped consolidation area. This would have serious 
technical and permitting challenges, would liinit redevelopment opportunities, and would not 
be a welcome sight for the community. Actual long-tenn human health and environmental 
risk reduction resulting from source area e.xcavation would not be significantly different than 
in-situ treatment. Short-term risks would be significantly higher for soil excavation. Soil 
removal will not significantly reduce groundwater concentrations at potential receptors, 
including the Murphree Well Field. A long-term groundwater remedy would still be 
required. There is also a risk that residual DNAPL will be mobilized through the 
groundwater during excavation activities. 


Cosi 
The estimated capital cost for remedy OnR-3 A is $64.1 million, with most ofthe cost being 
for excavation and treatment. It assumes that the groundwater treatment system will be 
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operated for 10 years in this remedy. After that, OM&M costs will be approximately 
$ 165,000 annually. The NPV cost estimate for this remedy is $67.8 million, and is based on 
a 5 percent discount rate. 


Contingent actions are not included in the cost estimate. Note that the cost ofthis remedy 
for on-Site media would be added to the costs ofthe selected UFA and ofT-Site surface soil 
remedies. 


9.1.4 Alternative OnR-3B: Removal - Excavation to Middle Clay 
Capital cost: $190 million 
Annual O&M costs: $ 165,000 
Total Present Worth: $193.7 million 


This remedy includes excavating soil in the four principal contaminant source areas to the 
middle clay ofthe HG. approximately 65 feet below surface, treating the excavated soil by 
ex situ S/S, and returning most ofthis material to the excavations. Some ofthe solidified 
material will be incorporated into covers for the excavated areas and for much ofthe Site. 
Vertical retaining/barrier walls will be installed to the top ofthe middle clay unit ofthe HG 
to provide: (1) shoring for the excavations and (2) physical barriers to horizontal migration 
in the Upper Hawthorn. Concurrent dewatering of the excavation pit, and treatment of 
extracted vvater, will be required to maintain dewatered conditions during excavation 
activities. This alternative must be used in conjunction with other alternatives to produce a 
site wide remedy addressing all media. 


Overall Protection ofHuman Health and the Environment 
The combination ofsoil cover and institutional controls of remedy OnR-3B would be highly 
protective against potential exposures to Site-related contaminants in surface soils and would 
protect surface vvater from potential impacted runoff. 


Ex situ S/S ofsource area soil from the Surficial Aquifer and HG would liinit potential mass 
flux ofCOCs to groundwater in the long term. 


Groundwater impacts would be addressed by (1) continuing extraction of Surficial Aquifer 
groundwater (eventually to be phased out), (2) natural attenuation where there are low-level 
exceedances of cleanup goals, and (3) ISCO application in the HG if necessary (see Section 
11.2.1.11 for description oftrigger criteria for action). Monitoring would be used to 
demonstrate that groundwater concentrations beyond the property boundary are decreasing 
to below applicable groundwater protection standards (e.g. GCTLs). Institutional controls 
would prevent potential exposure to impacted groundwater on Site. 


These measures would achieve the RAOs of mitigating potentially unacceptable risks to 
potential receptors and mitigating potential migration of impacted groundwater. Remedy 
OnR-3B would satisfy this threshold criterion. 
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Compliance with AR.ARs 
The reinedial actions would result in meeting groundwater protection standards at TPOCs 
and eventually throughout the Surficial Aquifer and HG outside the solidified/stabilized area. 
After the soil cover is constructed, potential e.xcess lifetime cancer risks from direct 


exposure to Site-related contaminants in on-Site soil are expected to be well below 1x10"̂  
and the non-cancer HI would be well below 1. The potential for future surface vvater impacts 
would be very low. 


All excavated soil would be managed and treated within the Site AOC, which would avoid 
certain conditions and restrictions on transportation and disposal of potentially hazardous 
waste. Treated groundwater would continue to be discharged under the conditions ofa GRU 
sanitary-sewer discharge permit. Groundwater treatment residuals would continue to be 
managed, transported, and disposed of in compliance with appropriate regulations. Storm 
water controls would result in compliance with ARARs during and after remedy 
construction. For ISCO application, UIC requirements would be met. This remedy would 
comply with all ARARs, and therefore would satisfy this threshold criterion. 


Lons-Term Effectiveness and Permanence 
The remedial actions of remedy OnR-3B would substantially reduce the long-term likelihood 
of potential exposure to impacted soil, sediment, or groundwater. The highest-concentration 
areas of surface soil would be beneath an engineered cover. Groundwater impacts would be 
contained near the Site and eventually within the solidified/stabilized area. Institutional 
controls would be effective at limiting potential contact with impacted soil or impacted 
groundwater. Potential future impacts to surface vvater would not be expected. 


The principal contaminant source areas would also be treated to liinit (but not eliminate) 
ongoing impacts to groundwater and to reduce or eventually eliminate the need for pump and 
treatment. 


All ofthe technologies used in this remedy are proven and well tested in the field. Their 
long-term performance has been deinonstrated. This primary criterion would be met for 
remedy OnR-3B. 


Reduction of Toxicity, Mobility, or Volume by Treatment 
Removal (excavation) is not considered a treatment action; however, excavated soil will be 
treated ex situ. There is some risk that excavation activities could lead to mobilization of 
DNAPL that is presently immobile at residual saturation. Such mobilized DNAPL should be 
captured by the dewatering operation. 


Treatment ofthe excavated soil by S/S would significantly decrease the mobility ofCOCs by 
binding the contaminants and DNAPL to the soil and reducing hydraulic conductivity ofthe 
mass. The source area treatment would also reduce the dissolved-phase plume volume over 
the long term. Targeted ISCO/ISGS treatment at deeper source area HG wells would also 
reduce the volume/mobility ofCOCs. 
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Graded surface covers, would also decrease the potential mobility of contaminants by 
reducing vvater infiltration through impacted soils. 


Groundwater extraction and treatment would result in removal and immobilization ofCOCs 
via transfer of mass to treatment residuals. Ifapplied as a contingency, ISCO injections into 
the HG would reduce the volume, mobility, and/or toxicity ofCOCs in groundwater (see 
Section 1 1.2.1.1 1 for description oftrigger criteria for action). Natural attenuation also 
reduces the toxicity, mobility, and/or volume of Site contaminants. This primary criterion 
would be met by remedy OnR-3B. 


Short- Term Effectiveness 
Implementing OnR-3B would create significant short-term risks that would require 
mitigation. Implementation of e.xcavation, ex situ solidification, and surface covers will 
involve substantial use of heavy equipment, large open excavations, and temporary above-
ground stockpiling of impacted soil. There will be emissions from machinery, risks of injury 
to remediation workers, risks of exposure to on-Site personnel, and risks of storm vvater 
runoff impacts during construction. The short-term risks can be managed through 
engineering controls, responsible construction inanagement, and safe work practices. 


It will take a substantial amount of time to implement this remedy. The most time-
consuming component ofthe remedy is excavation, treatment, and backfilling, which would 
take approximately 3 years to complete. The total time for construction is estimated to be 
3.5 years. 


After construction, groundwater impacts would be largely contained by the source treatment 
and hydraulic containment system. Natural attenuation where there are low-level 
exceedances of cleanup goals, with ISCO if necessary, would be used to attain groundwater 
protection standards at and downgradient ofthe solidified/stabilized area. The length of time 
required for groundwater to meet the groundwater protection standards at the property 
boundary will be several years. This primary criterion is met by remedy OnR-3B. 


Implementability 
Excavation ofsource area soils containing DNAPL was evaluated in comparison with other 
options during the FS process. Remedy OnR-3B presents very serious implementation 
challenges. While the practicality of implementing this remedy is highly questionable, as 
described below, it is assumed here that implementation challenges can be overcome. 


For this remedy, large excavations would be required and large quantities ofsoil would need 
to be processed above ground. The amount of space, equipinent, and time needed would be 
corresponding large. The source area excavation within the Surficial Aquiferand removal of 
soil to the Hawthorn Group middle clay unit would present significant challenges due to the 
excavation depths and the large amounts ofsoil that would be removed. . The Surficial 
Aquifer soil removal would require digging to an approximate depth of 25 feet below ground 
and removing approximately 280,000 cubic yards (420,000 tons) ofsoil. The Hawthorn 
Group middle clay soil is deeper and removal would require digging to an approximate depth 
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of 65 feet below ground and removing approximately 1,800,000 cubic yards (2,700,000 tons) 
ofsoil. E.xcavating soil to these depths would require shoring to keep the excavation walls 
from collapsing, and large-scale dewatering to remove groundwater that would flow into the 
e.xcavation area during excavation. Groundwater collected from the excavation area would 
require treatment and disposal. Construction ofa staging/temporary storage area may be 
required. E.xcavated soil would require management as a hazardous waste. All ofthese 
challenges, in turn, result in significant short-term health and safety risks to remedial 
workers and the nearby community and significant additional costs to the remedial effort. 


Large quantities ofcement and other additives would need to be procured and managed. 
There would be logistical challenges to stockpiling and treating soil on-Site. Precautions 
would be taken to assure that all storm vvater was contained. Finding one or more disposal 
facilities that will accept the large quantities of contaminated soil would present a challenge. 
Land Disposal Restriction (LDR) and Best Demonstrated Available Technology (BDAT) 
rules establishing treatment standards for land disposal may require that contaminated soils 
from the Site be sent to one of the few hazardous waste incinerators that accept wood 
treatment listed waste. 


It may also be necessary to treat soils on-site prior to off-Site disposal. Transporting the 
contaminated soils to an off-Site facility would require either about 95,000 (Hawthorn Group 
middle clay excavation) truck loads. More than 100 dump truck loads per day of 
contaminated soil could be driven through the areas surrounding the Site resulting in 
significant transport-related safety and environmental risks, as well as a significant nuisance 
to the surrounding areas for over 2.5 years. Rail transport presents challenges due to 
demurrage and relatively low daily volumes. Ifthe material is treated on-site (by any 
method) and returned to the e.xcavation, the risk reduction and volume treated is very similar 
to the in-situ treatment options, but with substantially greater short-term risk, engineering 
challenges, effort, time, and cost. 


Ifthe excavated soil is placed in an on-site constructed landfill instead of being returned to 
the excavation or transported off-Site, the resulting mound would be much larger than the 
mound considered for the gently sloped consolidation area. This would have serious 
technical and permitting challenges, would limit redevelopment opportunities, and would not 
be a welcome sight for the community. Actual long-term human health and environmental 
risk reduction resulting from source area excavation would not be significantly different than 
in-situ treatment. Short-term risks would be significantly higher for soil excavation. Soil 
removal will not significantly reduce groundwater concentrations at potential receptors, 
including the Murphree Well Field. A long-term groundwater remedy would still be 
required. There is also a risk that residual DNAPL will be mobilized during e.xcavation 
activities. 


Co.st 
The estimated capital cost for remedy OnR-3B is $190 million, with most ofthe cost being 
for soil excavation and treatment. It is assumed that the groundwater treatment system will 
be required for 10 years in this remedy. After that, OM&M costs will be approximately 
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$165,000 annually. The NPV cost estimate forthis remedy is $193 million, and is based on 
a 5 percent discount rate. 


Contingent actions are not included in the cost estimate. Note that the cost ofthis remedy 
for on-Site media would be added to the costs ofthe selected UFA and ofT-Site surface soil 
remedies. 


9.1.5 Alternative OnR-4A: In situ Treatment - Solidification/Stabilization to Middle 
Clay 
Capital cost: $75.2 million 
Annual O&M costs: $ 165,000 
Total Present Worth: $78.9 million 


This alternative includes ISS/S of impacted soil from the ground surface to the top ofthe 
middle clay unit ofthe HG (approximately 65 feet bgs) in the four principal contaminant 
source areas. Excess soil will be treated by ex situ S/S and used as a base layer for surface 
covers. 


Overall Protection ofHuman Health and the Environment 


The combination of soil cover and institutional controls of OnR-4A would be highly 
protective against potential exposures to Site-related contaminants in surface soils and would 
protect surface vvater from potential impacted runoff. 


ISS/S treatment of principal contaminant source areas in the Surficial Aquifer and Upper 
Hawthorn would significantly reduce potential mass flux ofCOCs to groundwater. 


Groundwater impacts would be addressed by (1) continuing extraction of Surficial Aquifer 
groundwater (eventually to be phased out), (2) natural attenuation where there are low-level 
exceedances of cleanup goals, and (3) ISCO application in the HG if necessary (see Section 
11.2.1.11 for description oftrigger criteria for action). Monitoring would be used to 
demonstrate that groundwater concentrations beyond the property boundary are decreasing 
to below applicable groundwater protection standards (e.g. GCTLs). Institutional controls 
would prevent potential exposure to impacted groundwater on Site. 


These measures would achieve the RAOs of mitigating potentially unacceptable risks to 
potential receptors and mitigating potential migration of impacted groundwater. Remedy 
OnR-4A would satisfy this threshold criterion. 


Compliance with AR,4Rs 


The reinedial actions would result in meeting groundwater protection standards at TPOCs 
and eventually throughout the Surficial Aquifer and HG outside the source containment area. 
After the soil cover is constructed, potential e.xcess lifetime cancer risks from direct exposure 
to Site-related contaminants in on-Site soil are expected to be well below 1 x 10-6 and the 
non-cancer HI would be well below 1. The potential for future surface water impacts would 
be very low. 
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All excess soil would be managed and treated within the Site AOC, which would avoid 
certain conditions and restrictions on transportation and disposal of potentially hazardous 
waste. Treated groundwater would continue to be discharged under the conditions ofa GRU 
sanitary-sewer discharge permit. Groundwater treatment residuals would continue to be 
managed, transported, and disposed of in compliance with appropriate regulations. Storm 
water controls would result in compliance with ARARs during and after remedy 
construction. For ISCO application, UIC requirements would be met. This remedy would 
comply with all ARARs, and therefore would satisfy this threshold criterion. 


Lona-Term Effectiveness and Permanence 


The remedial actions of OnR-4A would substantially reduce the long-term likelihood of 
potential exposure to impacted soil, sediment, or groundwater. The highest-concentration 
areas of surface soil would be beneath an engineered cover. Potential groundwater impacts 
would be treated and contained, and dissolved phase groundwater contamination will be 
reduced below cleanup goals. Institutional controls would be efTective at limiting potential 
contact with impacted soil or impacted groundwater. Potential ftjture impacts to surface 
vvater would not be expected. 


The principal contaminant source areas would also be treated to liinit (but not eliminate) 
potential ongoing impacts to groundwater and to reduce or eventually eliminate the need for 
hydraulic containment. 


All ofthe technologies used in this remedy are proven and well tested in the field. Their 
long-term performance has been deinonstrated. This primary criterion would be met for 
remedy OnR-4A. 


Reduction of Toxicitw Mobilit[', or Volume by Treatment 


ISS/S ofsource area soils would significantly decrease the potential mobility ofCOCs by 
binding the contaminants and DNAPL to the soil and reducing hydraulic conductivity ofthe 
mass. The source area treatment would also reduce the dissolved-phase plume volume. 
Targeted ISCO/ISGS treatment at source area HG wells would also reduce the 
volume/mobility ofCOCs. 


Graded surface covers would also decrease the potential mobility of contaminants by 
reducing water infiltration through impacted soils. 


Groundwater extraction and treatment would result in removal and immobilization ofCOCs 
via transfer of mass to treatment residuals. 


Ifapplied as a contingency, ISCO injections into the HG would reduce the volume, mobility, 
and/or toxicity of COCs in groundwater. Natural attenuation also reduces the toxicity, 
mobility, and/or volume of Site contaminants. This primary criterion would be met by 
remedv OnR-4A. 
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Short- Term Effectiveness 


Implementing OnR-4A would create short-term risks that would require mitigation. 
Implementation of ISS/S and surface covers will involve substantial use of heavy equipment 
and temporary above-ground stockpiling of impacted soil. There will be emissions from 
machinery, risks of injury to remediation workers, risks of exposure to on-Site personnel, 
and risks of storm water runoff impacts during construction. The short term risks can be 
managed through engineering controls, responsible construction inanagement, and safe work 
practices. 


It will take a substantial amount of time to implement this remedy. The most time-
consuming component ofthe remedy is ISS/S, which would take approximately 2.5 years to 
complete. The total time for construction is estimated to be 3 years. 


After construction, groundwater impacts would be largely contained by the source treatment 
and hydraulic containinent system. Natural attenuation where there are low-level 
exceedances of cleanup goals, with ISCO if necessary, would be used to attain groundwater 
protection standards at and downgradient of the property boundary. The length of time 
required for groundwater to meet the groundwater protection standards at the Property 
boundary may be several years. This primary criterion is met by remedy OnR-4A. 


Implementabilip 


Although OnR-4A presents implementation challenges, the remedy is constructible and this 
primary criterion is met. 


This remedy requires mobilizing and operating large diameter ISS/S rigs. Approximately 
5.5 acres ofthe Site would be subject to ISS/S. Very large quantities ofcement and other 
additives would need to be procured and managed. The design depth of ISS/S treatment is 
near the practical liinit ofthe technology. 


Soil generated from ISS/S implementation would need to be managed and treated for use in 
the cover system. There may be logistical challenges to stockpiling and treating excess soil 
on-Site. Precautions would be taken to assure that all storm vvater was contained. 


Cost 
The estimated capital cost for OnR-4A is $75.2 million, with most ofthe cost being for ISS/S 
treatment. It assumes that the groundwater treatment system will be operated for 10 years. 
After that, OM&M costs will be approximately $ 165,000 annually. The NPV cost estimate 
for this remedy is $78.9 million, and is based on a 5 percent discount rate. 


Contingent actions are not included in the cost estimate. Note that the cost ofthis remedy 
for on-Site media would be added to the costs ofthe selected UFA and off-Site surface soil 
remedies. 
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9.1.6 Alternative OnR-4B: In situ Treatment - Solidification/Stabilization and 
Biogeochemical Stabilization 
Capital cost: $38.1 million 
Annual O&M costs: $ 165,000 
Total Present Worth: $41.8 million 


This alternative includes ISS/S ofsource area impacted soil from the ground surface to the 
top ofthe upper clay unit ofthe HG (approximately 25 feet below ground surface), with 
ISGS in the Upper Hawthorn below the ISS/S areas. Excess soil will be treated by ex situ 
solidification/stabilization and used as a base layer for surface covers. This remedy is 
similar to remedy OnR-4A except that ISGS replaces ISS/S in the Upper Hawthorn. 


Overall Protection ofHuman Health and the Environment 


The combination ofsoil cover and institutional controls of remedy OnR-4B would be highly 
protective against potential exposures to Site-related contaminants in surface soils and would 
protect surface vvater fVoin potential impacted runoff 


ISS/S treatment of principal contaminant source areas in the Surficial Aquifer would limit 
the potential mass flux ofCOCs to groundwater. Similarly, ISGS treatment in the Upper 
Hawthorn would limit the potential mass flux ofCOCs to groundwater. ISGS would also 
remove some COC mass through oxidation. 


Potential groundwater impacts would be addressed by (1) continuing e.xtraction of Surficial 
Aquifer groundwater (eventually to be phased out). (2) natural attenuation where there are 
low-level exceedances of cleanup goals, and (3) ISCO application in the HG if necessary 
(see Section 11.2.1.1 I for description of trigger criteria for action). Monitoring would be 
used to demonstrate that groundwater concentrations outside the solidified/stabilized area are 
decreasing to below applicable groundwater protection standards (e.g. GCTLs). Institutional 
controls would prevent exposure to impacted groundwater on Site. 


These measures would achieve the RAOs of mitigating potentially unacceptable risks to 
potential receptors and mitigating potential migration of impacted groundwater. Remedy 
OnR-4B would satisfy this threshold criterion. 


Compliance with AR.ARs 
The remedial actions would result in meeting groundwater protection standards at TPOCs 
and eventually throughout the Surficial Aquifer and HG outside the containment area. After 
the soil cover is constructed, potential excess lifetime cancer risks fVoin direct exposure to 
Site-related contaminants in on-Site soil are expected to be well below the Florida allowable 
risk limit of 1x10-6 and the non-cancer HI would be well below 1. The potential for future 
surface water impacts would be very low. 


All e.xcess soil would be managed and treated within the Site AOC, which would avoid 
certain conditions and restrictions on transportation and disposal of potentially hazardous 
waste. Treated groundwater would continue to be discharged under the conditions of a GRU 
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sanitary-sewer discharge permit. Groundwater treatment residuals would continue to be 
managed, transported, and disposed of in compliance with appropriate regulations. Storm 
water controls would result in compliance with ARARs during and after remedy 
construction. UIC requirements would be met for application of ISGS and ISCO. This 
remedy would comply with all ARARs, and therefore would satisfy this threshold criterion. 


Long-Term Effectiveness cnul Permanence 
The remedial actions of OnR-4B would reduce the long-term likelihood of potential 
exposure to impacted soil, sediment, or groundwater. The highest-concentration areas of 
surface soil would be isolated beneath an engineered cover. Potential groundwater impacts 
would be treated and contained. Institutional controls would be effective at limiting 
potential contact with impacted soil or impacted groundwater. Potential future impacts to 
surface vvater would not be expected. 


The principal contaminant source areas would also be treated to liinit (but not eliminate) 
ongoing potential impacts to groundwater and to reduce or eventually eliminate the need for 
hydraulic containinent. 


ISGS is an innovative technology that has been tested at this Site and has shown some 
success at other sites. The ISGS Site study suggested that encrustation of DNAPL likely 
would be persistent and not be subject to reversibility under likely future geochemical 
conditions (Adventus, 2009a). However, further Site-specific testing will be mandatory to 
determine specific parameters and likely effectiveness (such as the radius of influence for 
effective implementation). In addition, implementing ISGS at this Site will include a 
requirement for ongoing demonstration of effectiveness over time. Specific criteria for 
indicating when reinjection or retreatment is needed would be established during remedial 
design for this Site. 


Other technologies used in this remedy are proven and well tested in the field. Their long-
term performance has been demonstrated. This primary criterion would be met for remedy 
OnR-4B. 


Reduction ofToxicin>. Mobility, or Volume by Treatment 
ISS/S of Surficial Aquifer soils would significantly decrease the potential inobility ofCOCs 
by binding the contaminants and DNAPL to the soil and reducing hydraulic conductivity of 
the mass. ISGS of Upper Hawthorn soils would decrease the potential inobility ofCOCs by 
encapsulating DNAPL in soil. ISGS is expected to reduce hydraulic conductivity and 
destroy some ofthe COC mass through oxidation. The source area treatment would also 
reduce the dissolved-phase plume volume. Targeted ISCO/ISGS treatment at source area 
HG wells would also reduce the volume/mobility ofCOCs. As stated previously, EPA 
would require further Site-specific testing to determine specific parameters and likely 
effectiveness. Implementing ISGS at this Site would include a requirement for ongoing 
demonstration of efTectiveness over time. Specific criteria for indicating when reinjection or 
retreatment is needed would be established during reinedial design for this Site. 
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Graded surface covers would also decrease the potential mobility of contaminants by 
reducing vvater infiltration through impacted soils. 


Groundwater extraction and treatment would result in removal and immobilization ofCOCs 
via transfer of mass to treatment residuals. 


Ifapplied as a contingency, ISCO injections into the HG would reduce the volume, mobility, 
and/or toxicity ofCOCs in groundwater. Natural attenuation also reduces the toxicity, 
inobility, and/or volume of Site contaminants. This primary criterion would be met by 
remedy OnR-4B. 


Short- Term Effectiveness 
Implementing OnR-4B would create short-term risks that would require mitigation. 
Implementation of ISS/S, ISGS, and surface covers will involve substantial use of heavy 
equipinent, handling of potentially harmful chemicals, and temporary above-ground 
stockpiling of impacted soil. There will be emissions from machinery, risks of injury to 
remediation workers, risks of exposure to on-Site personnel, and risks of storm vvater runofT 
impacts during construction. The short term risks can be managed through engineering 
controls, responsible construction management, and safe work practices. 


It will take a substantial amount of time to implement this remedy. The most time-
consuming component ofthe remedy is ISS/S, which would take approximately 2 years to 
complete. The total time for construction is estimated to be 2.5 years. 


After construction, potential impacts would be largely contained by the source treatment and 
hydraulic containment system. Natural attenuation where there are low-level exceedances of 
cleanup goals, with ISCO if necessary, would be used to attain groundwater protection 
standards outside the containment area. The length offline required for groundwater to meet 
the groundwater protection standards may be several years. This primary criterion is met by 
remedy OnR-4B. 


Implementability' 
Although OnR-4B presents implementation challenges, the remedy is constructible and this 
primary criterion is met. 


This remedy requires mobilizing and operating large diameter ISS/S rigs. Approximately 
5.5 acres ofthe Site would be subject to ISS/S. Large quantities ofcement and other 
additives would need to be procured and managed. The remedy also requires procurement 
and handling of large volumes of ISGS (catalyzed sodium permanganate) solution. 


Soil generated from ISS/S implementation would need to be managed and treated for use in 
the cover system. There may be logistical challenges to stockpiling and treating excess soil 
on-Site. Precautions would be taken to assure that all storm vvater was contained. 
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Cost 
The estimated capital cost for remedy OnR-4B is $38.1 million. ISS/S and ISGS costs are 
the main contributors. It assumes that the groundwater treatment system will be operated for 
10 years. Afterthat, OM&M costs will be approximately $165,000 annually. The NPV cost 
estimate for this remedy is $48.1 million, and is based on a 5 percent discount rate. 


Contingent actions are not included in the cost estimate. Note that the cost ofthis remedy 
for on-Site media would be added to the costs ofthe selected UFA and off-Site surface soil 
remedies. 


9.1.7 Alternative OnR-5A: Containment/Treatment - Barrier Wall 
Capital cost: $12.8 million 
Annual O&M costs: $181,000 
Total Present Worth: $16.0 million 


This alternative is primarily a containinent action that includes installing a vertical barrier 
wall around the DNAPL source areas to the top ofthe middle clay unit ofthe HG. The 
barrierwall will liinit groundwater inflow to (and outflow from) DNAPL-impacted areas. A 
capped soil-consolidation area will be established inside the barrier-wall for soil e.xcavated 
during on- or off-Site remedy construction and/or regrading. The cap covering the vertical 
wall containinent zone will also serve to minimize storm vvater infiltration into the 
containment zone, thereby minimizing the vvater recharge into the containinent zone. 
Outside the barrier wall, surface regrading and covers will eliminate potential exposure to 
soil with constituent concentrations that result in estimated potential risks that exceed 
applicable risk limits. Passive DNAPL recovery will continue at five source area wells in 
the Upper Hawthorn and operation of a modified version of the Surficial Aquifer 
groundwater e.xtraction system will continue until it is no longer needed. 


Overall Protection ofHuman Health and the Environment 
The combination ofsoil cover and institutional controls of remedy OnR-5A would be highly 
protective against potential exposures to Site-related contaminants in surface soils and would 
protect surface vvater from potentially impacted runoff 


The barrier-wall system would liinit groundwater flow through the principal contaminant 
source areas. Potential groundwater impacts would largely be contained within the barrier 
wall. Potential groundwater impacts outside ofthe barrier wall would be addressed through 
(1) continuation of extraction in the Surficial Aquifer (eventually to be phased out), (2) 
natural attenuation where there are low-level exceedances of cleanup goals, and (3) ISCO 
application in the HG if necessary (see Section 11.2.1.1 1 for description of trigger criteria 
for action). Monitoring would be used to demonstrate that groundwater concentrations 
outside the containment area are decreasing to below applicable groundwater protection 
standards (e.g. GCTLs). Institutional controls would prevent exposure to impacted 
groundwater on Site. 
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These measures would achieve the RAOs of mitigating potentially unacceptable risks to 
potential receptors and controlling migration of impacted groundwater. Remedy OnR-5 A 
would satisfy this threshold criterion. 


Compliance with ARARs 
The reinedial actions would result in meeting groundwater protection standards at TPOCs 
and eventually throughout the Surficial Aquifer and HG outside the containment area. After 
the soil cover is constructed, potential excess lifetime cancer risks from direct exposure to 
Site-related contaminants in on-Site soil are expected to be well below the Florida allowable 
risk limit of 1 x 10-6 and the non-cancer HI would be well below 1. The potential for future 
surface water impacts would be very low. 


All excess soil would be managed within the Site AOC, which would avoid certain 
conditions and restrictions on transportation and disposal of potentially hazardous waste. 
Treated groundwater would continue to be discharged under the conditions of a GRU 
sanitary-sewer discharge permit. Groundwater treatment residuals would continue to be 
managed, transported, and disposed of in compliance with appropriate regulations. Storm 
water controls would result in compliance with ARARs during and after remedy 
construction. For ISCO application, UIC requirements would be met. This remedy would 
comply with all ARARs, and therefore would satisfy this threshold criterion. 


Long-Term Effectiveness and Permanence 
The remedial actions of remedy OnR-5 A would substantially reduce the long-term likelihood 
of potential exposure to impacted soil, sediment, or groundwater. The highest-concentration 
areas of surface soil with elevated concentrations would be isolated beneath an engineered 
cover. Significant groundwater impacts would be contained, and dissolved phase impacts 
will be addressed through treatment and natural attenuation. Vertical migration of DNAPL 
would be mitigated, but not completely controlled or eliminated. Institutional controls 
would be effective at limiting potential contact with impacted soil or impacted groundwater. 
Potential future impacts to surface water would not be expected. 


All ofthe technologies used in this remedy are proven and well tested in the field. Their 
long-term performance has been deinonstrated. This primary criterion would be met for 
remedy OnR-5A. 


Reduction of Toxicity. Mohilih,'. or Volume bv Treatment 
Surrounding the principal contaminant source areas with barrier walls, though technically 
not a treatment action, would reduce the potential mobility of contaminants in groundwater 
in both the Surficial Aquifer and Upper Hawthorn. Graded surface covers, also not a 
treatment action, would decrease the potential mobility of contaminants by reducing vvater 
infiltration through impacted soils. Targeted ISCO/ISGS treatment at source area HG wells 
would also reduce the volume/mobility ofCOCs. As stated previously, EPA would require 
further Site-specific testing to determine specific parameters and likely effectiveness. 
Implementing ISGS at this Site would include a requirement for ongoing demonstration of 
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effectiveness over time. Specific criteria for indicating when reinjection or retreatment is 
needed would be established during remedial design for this Site. 


Ifapplied as a contingency, ISCO injections into the HG would reduce the volume, mobility, 
and/or toxicity ofCOCs in groundwater. Natural attenuation also reduces the toxicity, 
mobility, and/or volume of Site contaminants. 


Groundwaterextractionand treatment would result in removal and immobilization ofCOCs 
via transfer of mass to treatment residuals. Passive removal of DNAPL (and off-Site 
incineration) would also reduce the volume ofCOCs. This primary criterion would be met 
by remedy OnR-5 A. 


Short- Term Effectiveness 
Implementing OnR-5A would create short-term risks that would require mitigation. 
Implementation of barrier walls and surface covers will involve substantial use of heavy 
equipinent, open excavations, and temporary above-ground stockpiling of impacted soil. 
There will be emissions from machinery, risks of injury to remediation workers, risks of 
exposure to on-Site personnel, and risks of storm water runoff impacts during construction. 
The short term risks can be managed through engineering controls, responsible construction 
management, and safe work practices. 


It will take a substantial amount offline to implement this remedy. The total time for 
construction is estimated to be 12 months. 


Afler construction, the Surficial Aquifer plume and Upper Hawthorn impacts would be 
largely contained by the slurry walls. Natural attenuation where there are low-level 
exceedances of cleanup goals, with ISCO if necessary, would be used to attain groundwater 
protection standards outside the containment area. The length of time required for 
groundwater to meet the groundwater protection standards at the POCs may be several years. 
This primary criterion is met by remedy OnR-5A. 


Implementability) 
Although OnR-5 A presents implementation challenges, the remedy is constructible and this 
primary criterion is met. 


Constructing the barrier wall would require mobilizing large equipment and materials at and 
around the Site, which may be logistically challenging. The design depth ofthe vertical 
barrier is near the practical limit ofthe technology. 


Soil generated from slurry-wall construction would need to be managed. There may be 
logistical challenges to stockpiling excess soil on-Site. Precautions would be taken to assure 
that all storm water was contained. 
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Cost 
The estimated capital cost for remedy OnR-5A is $12.8 million, with surface covers and 
barrier walls being main cost contributors. It assumes that the groundwater treatment system 
will be operated for 3 years. Afler that, OM&M costs will be approximately $181,000 
annually. The NPV cost estimate for this remedy is $16.0 million, and is based on a 5 
percent discount rate. 


Contingent actions are not included in the cost estimate. Note that the cost ofthis remedy 
for on-Site media would be added to the costs ofthe selected UFA and off-Site surface soil 
remedies. 


9.1.8 Alternative OnR-5B: Containment/Treatment - Barrier Wall plus In Situ 
Biogeochemical Stabilization in the Upper Hawthorn 
Capital cost: $18.0 million 
Annual O&M costs: $ 165.000 
Total Present Worth: $20.9 million 


This alternative is a combination of containinent and treatment remedies that adds ISGS in 
the Upper Hawthorn to the prior remedy, OnR-5A. This remedy includes installing a 
vertical barrier wall around the DNAPL source areas to the top ofthe middle clay unit ofthe 
HG. The barrierwall will limit groundwater infiovv to (and outflow f>om) DNAPL-impacted 
areas. A capped soil-consolidation area will be established inside the barrier-wall extents for 
excavated soil. A capped soil-consolidation area will be established inside the barrier-wall 
for soil e.xcavated during on- or off-Site remedy construction and/or regrading. The cap 
covering the vertical wall containinent zone will also serve to minimize storm water 
infiltration into the containment zone, thereby minimizing the water recharge into and 
through the containment zone. Outside the barrier wall, surface regrading and covers will 
eliminate potential exposure to soil with constituent concentrations that result in estimated 
potential risks that exceed applicable risk limits. ISGS injections will take place in the 
Upper Hawthorn to treat DNAPL and reduce COC mobility. Operation ofa modified 
version ofthe Surficial Aquifer groundwater extraction system will continue until it is no 
longer needed. 


Overall Protection ofHuman Health and the Environment 
The combination ofsoil cover and institutional controls of remedy OnR-5B would be highly 
protective against potential exposures to Site-related contaminants in surface soils and would 
protect surface vvater from potential impacted runoff 


The barrier-wall system would limit groundwater flow through the principal contaminant 
source areas and ISGS application in the Upper Hawthorn would limit migration in and 
through that unit. ISGS would also immobilize and remove (through oxidation) some COC 
mass. As stated previously, EPA will require further Site-specific testing to determine 
specific parameters and site-specific effectiveness ofthe technology. Implementing ISGS at 
this Site will include a requirement for ongoing demonstration of efTectiveness over time. 
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Specific criteria for indicating when reinjection or retreatment is needed would be 
established during remedial design for this Site. 


Potential groundwater impacts would largely be contained within the barrier wall. Potential 
groundwater impacts outside ofthe barrier wall would be addressed by (1) continuing 
extraction of Surficial Aquifer groundwater (eventually to be phased out), (2) natural 
attenuation where there are low-level exceedances of cleanup goals, and (3) ISCO 
application in the HG if necessary (see Section 1 1.2.1.1 1 for description of trigger criteria 
for action). Monitoring would be used to demonstrate that groundwater concentrations are 
decreasing to below applicable groundwater protection standards (e.g. GCTLs). Institutional 
controls would prevent exposure to impacted groundwater on Site. 


These measures would achieve the RAOs of mitigating potentially unacceptable risks to 
potential receptors and controlling potential migration of impacted groundwater. Remedy 
OnR-5B would satisfy this threshold criterion. 


Compliance with ARARs 


The remedial actions would result in meeting groundwater protection standards at TPOCs 
and eventually throughout the Surficial Aquifer and HG outside the containment system. 
After the soil cover is constructed, potential excess lifetime cancer risks from direct exposure 
to Site-related contaminants in on-Site soil are expected to be well below the Florida 
allowable risk liinit of 1 x 10"" and the non-cancer HI would be well below 1. The potential 
for future surface vvater impacts would be very low. 


All excess soil would be managed within the Site AOC, which would avoid certain 
conditions and restrictions on transportation and disposal of potentially hazardous waste. 
Treated groundwater would continue to be discharged under the conditions of a GRU 
sanitary-sewer discharge permit. Groundwater treatment residuals would continue to be 
managed, transported, and disposed of in compliance with appropriate regulations. Storm 
vvater controls would result in compliance with ARARs during and after remedy 
construction. UIC requirements would be met for application of ISGS and ISCO. This 
remedy would comply with all ARARs, and therefore would satisfy this threshold criterion. 


Long-Term Effectiveness and Permanence 
The remedial actions of OnR-5B would substantially reduce the long-term likelihood of 
potential exposure to impacted soil, sediment, or groundwater. The highest-concentration 
areas of surface soil would be beneath an engineered cover. Potential DNAPL groundwater 
impacts would be contained and dissolved phase groundwater contamination will be 
remediated to cleanup goals through ISCO and/or natural attenuation. Institutional controls 
would be effective at limiting potential contact with impacted soil or impacted groundwater. 
Potential future impacts to surface water would not be expected. 


Principal contaminant source areas in the Upper Hawthorn would also be treated by ISGS to 
limit (but not eliminate) ongoing impacts to groundwater. ISGS is an innovative technology 
that has been tested at this Site and has shown some success at other sites. The ISGS Site 
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Study suggested that encrustation of DNAPL likely would be persistent and not be subject to 
reversibility under likely future geochemical conditions (Adventus, 2009a). However, 
further Site-specific testing will be mandatory to determine specific parameters and likely 
efTectiveness (such as the radius of infiuence for effective implementation). In addition, 
implementing ISGS at this Site will include a requirement for ongoing demonstration of 
effectiveness over time. Specific criteria for indicating when reinjection or retreatment is 
needed would be established during reinedial design for this Site. 


Other technologies used in this remedy are proven and well tested in the field. Their long-
term performance has been demonstrated. This primary criterion would be met for remedy 
OnR-4B. 


Reduction ofToxicit\>. Mobilin'. or Volume bv Treatment 


ISGS of Upper Hawthorn soils would decrease the inobility ofCOCs by encapsulating 
DNAPL in soil. ISGS would also reduce the soil hydraulic conductivity and destroy some of 
the COC mass through oxidation. The source area treatment would also reduce the 
dissolved-phase plume volume. Targeted ISCO/ISGS treatment at source area HG wells 
would also reduce the volume/mobility ofCOCs. As stated previously, EPA will require 
further Site-specific testing to determine specific parameters and likely effectiveness. 
Implementing ISGS at this Site will include a requirement for ongoing demonstration of 
effectiveness over time. Specific criteria for indicating when reinjection or retreatment is 
needed would be established during remedial design for this Site. 


Surrounding the principal contaminant source areas with slurry walls would reduce the 
potential inobility of contaminants in groundwater in both the Surficial Aquifer and Upper 
Hawthorn. Graded surface covers would decrease the potential mobility of contaminants by 
reducing water infiltration through impacted soils. 


Groundwater extraction and treatment would result in removal and immobilization ofCOCs 
via transfer of mass to treatment residuals. 


Ifapplied as a contingency, ISCO injections into the HG would reduce the volume, mobility, 
and/or toxicity ofCOCs in groundwater. Natural attenuation also reduces the toxicity, 
inobility, and/or volume of Site contaminants. This primary criterion would be met by 
remedy OnR-5B. 


Short- Term Effectiveness 


Implementing OnR-5B would create short-term risks that would require mitigation. 
Implementation of ISGS, barrier walls, and surface covers will involve substantial use of 
heavy equipment, open excavations, handling of potentially harmful chemicals, and 
temporary above-ground stockpiling of impacted soil. There will be emissions from 
machinery, risks of injury to remediation workers, risks of exposure to on-Site personnel, 
and risks of storm vvater runoff impacts during construction. The short term risks can be 
managed through engineering controls, responsible construction management, and safe work 
practices. 
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It will take a substantial amount of time to implement this remedy. The most time-
consuming component ofthe remedy is ISGS, which would take approximately 9 months to 
complete. The total time for construction is estimated to be 16 months. 


After construction, the Surficial Aquifer plume and Upper Hawthorn impacts would be 
largely contained by the slurry walls. Natural attenuation where there are low-level 
exceedances of cleanup goals, with ISCO if necessary, would be used to attain groundwater 
protection standards throughout the groundwater plume outside the containment area. The 
length offline required for groundwater to meet the groundwater protection standards may 
be several years. This primary criterion is met by remedy OnR-5B. 


Implementabilitt' 


Although OnR-5B presents implementation challenges, the remedy is constructible and this 
primary criterion is met. Constructing the barrier wall would require mobilizing large 
equipinent and materials at and around the Site, which may be logistically challenging. The 
design depth ofthe vertical barrier is near the practical limit ofthe technology. The remedy 
also requires procurement and handling of large volumes of ISGS (catalyzed sodium 
permanganate) solution. 


Soil generated from slurry-wall construction would need to be managed. There may be 
logistical challenges to stockpiling e.xcess soil on-Site. Precautions would be taken to assure 
that all storm vvater was contained. 


Cost 


The estimated capital cost for OnR-5B is $18.0 million, with over half of this cost for ISGS 
treatment. It assumes that the groundwater treatment system will be operated for 3 years. 
Afterthat, OM&M costs will be approximately $165,000 annually. The NPV cost estimate 
for this remedy is $20.9 million, and is based on a 5 percent discount rate. 
Contingent actions are not included in the cost estimate. Note that the cost ofthis remedy 
for on-Site media would be added to the costs ofthe selected UFA and off-Site surface soil 
remedies. 


9.1,9 Alternative OnR-5C: Containment/Treatment - Barrier Wall plus In Situ 
Biogeochemical Stabilization in the Surficial Aquifer 
Capital cost: $ 18.1 million 
Annual O&M costs: $181,000 
Total Present Worth: $21.3 million 


Thisalternative is a combination of containment and treatment remedies that is similar to 
OnR-5B, but it has ISGS in the Surficial Aquifer rather than the Upper Hawthorn. This 
remedy includes installing a vertical barrier wall around the DNAPL source areas to the top 
ofthe middle clay unit ofthe HG. The barrier wall will limit groundwater infiovv to (and 
outflow from) DNAPL-impacted areas. A capped soil-consolidation area will be established 
inside the barrier-wall for e.xcavated soil. The cap covering the vertical wall containment 
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zone will also serve to minimize storm water infiltration into the containment zone, thereby 
minimizing the vvater recharge into the containment zone. Outside the barrier wall, surface 
regrading and covers will eliminate potential exposure to soil with constituent concentrations 
that result in estimated potential risks that exceed applicable risk limits. ISGS injections will 
take place in the Surficial Aquifer to treat DNAPL and reduce COC inobility. Operation ofa 
modified version ofthe Surficial Aquifer groundwater extraction system will continue until 
it is no longer needed. 


Overall Protection ofHuman Health and the Environment 


The combination ofsoil cover and institutional controls of remedy OnR-5C would be highly 
protective against potential exposures to Site-related contaminants in surface soils and would 
protect surface vvater from potential impacted runoff 


The principal contaminant source areas ofthe Surficial Aquifer would be treated by ISGS to 
significantly reduce potential future impacts to groundwater. ISGS would also remove some 
COC mass through oxidation. Additionally, the barrier-wall system would limit 
groundwater flow through principal contaminant source areas. 


Potential groundwater impacts would largely be contained within the barrier wall. Potential 
groundwater impacts outside ofthe barrier wall would be addressed by (1) continuing 
extraction of Surficial Aquifer groundwater (eventually to be phased out), (2) natural 
attenuation where there are low-level exceedances of cleanup goals, and (3) ISCO 
application in the HG if necessary (see Section 1 1.2.1.1 1 for description of trigger criteria 
for action). Monitoring would be used to demonstrate that groundwater concentrations 
beyond the POCs are decreasing to below applicable groundwater protection standards (e.g. 
GCTLs). Institutional controls would prevent potential exposure to impacted groundwater 
on Site. 


These measures would achieve the RAOs of mitigating potentially unacceptable risks to 
potential receptors and mitigating potential migration of impacted groundwater. Remedy 
OnR-5C would satisfy this threshold criterion. 


Compliance with ARARs 
The remedial actions would result in meeting groundwater protection standards at TPOCs 
and eventually throughout the Surflcial Aquifer and HG outside the containinent area. After 
the soil cover is constructed, potential excess lifetime cancer risks from direct exposure to 
Site-related contaminants in on-Site soil are expected to be well below the Florida allowable 
risk limit of 1 x 10-6 and the non-cancer HI would be well below 1. The potential for future 
surface vvater impacts would be very low. 


All excess soil would be managed within the Site AOC, which would avoid certain 
conditions and restrictions on transportation and disposal of potentially hazardous waste. 
Treated groundwater would continue to be discharged under the conditions of a GRU 
sanitary-sewer discharge permit. Groundwater treatment residuals would continue to be 
managed, transported, and disposed of in compliance with appropriate regulations. Storm 
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water controls would result in compliance with ARARs during and after remedy 
construction. UIC requirements would be met for application of ISGS and ISCO. This 
remedy would comply with all ARARs, and therefore would satisfy this threshold criterion. 


Lonij-Term Effectiveness and Permanence 


The reinedial actions of OnR-5C would substantially reduce the long-term likelihood of 
potential exposure to impacted soil, sediinent, or groundwater. The highest-concentration 
areas of surface soil would be beneath an engineered cover. Potential DNAPL groundwater 
impacts would be contained, and dissolved phase groundwater contamination will be 
remediated to cleanup goals through ISCO and/or natural attenuation. .Institutional controls 
would be effective at limiting potential contact with impacted soil or impacted groundwater. 
Potential future impacts to surface vvater would not be expected. 


The principal contaminant source areas would be treated by ISGS to limit (but not eliminate) 
ongoing impacts to groundwater and to reduce or eliminate the need for hydraulic 
containinent. ISGS is an innovative technology that has been tested at this Site and has 
shown some success at other sites. The ISGS Site study suggested that encrustation of 
DNAPL likely would be persistent and not be subject to reversibility under likely future 
geochemical conditions (Adventus, 2009a). However, further Site-specific testing will be 
mandatory to determine specific parameters and site-specific efTectiveness (such as the 
radius of infiuence for effective implementation). In addition, implementing ISGS at this 
Site will include a requirement for ongoing demonstration of effectiveness over time. 
Specific criteria for indicating when reinjection or retreatment is needed would be 
established during remedial design for this Site. 


Other technologies used in this remedy are proven and well tested in the field. Their long-
term performance has been demonstrated. This primary criterion would be met for 
alternative OnR-4B. 


Reduction ofToxicit\>. Mobility, or Volume bv Treatment 
ISGS of Surficial Aquifer soils would significantly decrease the potential mobility ofCOCs 
by encapsulating DNAPL in soil. ISGS would also reduce soil hydraulic conductivity and 
destroy some ofthe COC mass through oxidation. The source treatment would also reduce 
the dissolved-phase plume volume. Targeted ISCO/ISGS treatment at source area HG wells 
would also reduce the volume/mobility ofCOCs. As stated previously, EPA will require 
further Site-specific testing to determine specific parameters and likely effectiveness. 
Implementing ISGS at this Site will include a requirement for ongoing demonstration of 
effectiveness over time. Specific criteria for indicating when reinjection or retreatment is 
needed would be established during remedial design for this Site. Passive removal of 
DNAPL (and ofT-Site incineration) would also reduce the volume ofCOCs. 


Surrounding the principal contaminant source areas with slurry walls would reduce the 
potential mobility of contaminants in groundwater in both the Surficial Aquiferand Upper 
Hawthorn. Graded surface covers would decrease the potential mobility ofcontaminants by 
reducing water infiltration through impacted soils. 
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Groundwater extraction and treatment would result in removal and immobilization ofCOCs 
via transfer of mass to treatment residuals. 


Ifapplied as a contingency, ISCO injections into the HG would reduce the volume, inobility, 
and/or toxicity ofCOCs in groundwater. Natural attenuation also reduces the toxicity, 
inobility, and/or volume of Site contaminants. This primary criterion would be met by 
remedy OnR-5C. 


Short- Term Effectiveness 


Implementing remedy OnR-5C would create short-term risks that would require mitigation. 
Implementation of ISGS, barrier walls, and surface covers will involve substantial use of 
heavy equipinent, open excavations, handling of potentially harmful chemicals, and 
temporary above-ground stockpiling of impacted soil. There will be emissions from 
machinery, risks of injury to remediation workers, risks of exposure to on-Site personnel, 
and risks of storm vvater runoff impacts during construction. The short term risks can be 
managed through engineering controls, responsible constrtiction management, and safe work 
practices. 


It will take a substantial amount of time to implement this remedy. The most time-
consuming component ofthe remedy is ISGS. which would take approximately 9 months to 
complete. The total time for construction is estimated to be 16 months. 


After construction, the Surficial Aquifer plume and Upper Hawthorn impacts would be 
largely contained by the slurry walls. Natural attenuation where there are low-level 
exceedances of cleanup goals, with ISCO if necessary, would be used to attain groundwater 
protection standards throughout the plume outside the containment area. The length offline 
required for groundwater to meet the groundwater protection standards may be several years. 
This primary criterion is met by remedy OnR-5C. 


Implementability 


Although OnR-5C presents implementation challenges, the remedy is constructible and this 
primary criterion is met. Constructing the barrier wall would require mobilizing large 
equipment and materials at and around the Site, which may be logistically challenging. The 
design depth ofthe vertical barrier is nearthe practical limit ofthe technology. The remedy 
also requires procurement and handling of large volumes of ISGS (catalyzed sodium 
permanganate) solution. 


Soil generated from slurry-wall construction would need to be managed. There may be 
logistical challenges to stockpiling excess soil on-Site. Precautions would be taken to assure 
that all storm water is contained. 


Cost 


The estimated capital cost for alternative OnR-5C is $18.1 million, with ISGS treatment and 
surface cover construction being the main contributors. It assumes that the groundwater 
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treatment system will be operated for 3 years. After that, OM&M costs will be 
approximately $181,000 annually. The NPV cost estimate forthis remedy is $21.3 million, 
and is based on a 5 percent discount rate. 


Contingent actions are not included in the cost estimate. Note that the cost ofthis remedy 
for on-Site media would be added to the costs ofthe selected UFA and off-Site surface soil 
remedies. 


9.1.10 Alternative OnR-5D: Containment/Treatment 
Solidification/Stabilization in the Surficial Aquifer 
Capital cost: $35.7 million 
Annual O&M costs: $ 165,000 
Total Present Worth: $38.7 million 


Barrier Wall plus In Situ 


This alternative is a combination of containment and treatment remedies that is similar to 
OnR-5C, but it has ISS/S in the Surficial Aquifer rather than ISGS. This remedy includes 
installing a vertical barrierwall around the DNAPL source areas to the top ofthe middle clay 
unit ofthe HG. The barrier wall will limit groundwater infiovv to (and outflow from) 
DNAPL-impacted areas. A capped soil-consolidation area will be established inside the 
barrier-wall for excavated soil and excess soil from ISS/S implementation. The cap covering 
the vertical wall containment zone will also serve to minimize storm vvater infiltration into 
the containinent zone, thereby minimizing the vvater recharge into the containment zone. 
Outside the barrier wall, surface regrading and covers will eliminate potential exposure to 
soil with constituent concentrations that result in estimated potential risks that exceed 
applicable risk limits. ISS/S mixing will take place in the Surficial Aquifer to treat DNAPL 
and reduce COC inobility. Operation of a modified version of the Surficial Aquifer 
groundwater extraction system will continue until it is no longer needed. 


Overall Protection of Human Health and the Environment 


The combination ofsoil cover and institutional controls of remedy OnR-5D would be highly 
protective against potential exposures to Site-related contaminants in surface soils and would 
protect surface vvater from potential impacted runoff 


The principal contaminant source areas ofthe Surficial Aquifer would be solidified in place 
to significantly reduce potential f\iture impacts to groundwater. Additionally, the barrier-
wall system would limit groundwater flow through the principal contaminant source areas. 


Potential groundwater impacts would largely be contained within the barrier wall. Potential 
groundwater impacts outside ofthe barrier wall would be addressed by (1) continuing the 
extraction of Surficial Aquifer groundwater (eventually to be phased out), (2) natural 
attenuation where there are low-level exceedances of cleanup goals, and (3) ISCO 
application in the HG if necessary (see Section 11.2.1.1 I for description of trigger criteria 
for action). Monitoring would be used to demonstrate that groundwater concentrations 
outside the containment area are decreasing to below applicable groundwater protection 







Record of Decision Sunimar)' of Reniedial Alternative Selection 
Cabot Carbon/Koppers Superfund Site February 2011 


Standards (e.g. GCTLs). Institutional controls would prevent exposure to impacted 
groundwater on Site. 


These measures would achieve the RAOs of mitigating potentially unacceptable risks to 
potential receptors and mitigating potential migration of impacted groundwater. Remedy 
OnR-5D would satisfy this threshold criterion. 


Compliance with .AltARs 


The remedial actions would result in meeting groundwater protection standards at TPOCs 
and eventually throughout the Surficial Aquifer and HG outside the containinent area. After 
the soil cover is constructed, potential excess lifetime cancer risks from direct exposure to 
Site-related contaminants in on-Site soil are expected to be well below the Florida allowable 
risk limit of I x 10"'and the non-cancer HI would be well below I. The potential for future 
surface vvater impacts would be very low. 


All e.xcess soil would be managed within the Site AOC, which would avoid certain 
conditions and restrictions on transportation and disposal of potentially hazardous waste. 
Treated groundwater would continue to be discharged under the conditions ofa GRU 
sanitary-sewer discharge permit. Groundwater treatment residuals would continue to be 
managed, transported, and disposed of in compliance with appropriate regulations. Storm 
water controls would result in compliance with ARARs during and after remedy 
construction. For ISCO application, UIC requirements would be met. This remedy would 
comply with all ARARs, and therefore would satisfy this threshold criterion. 


Long-Term Effectiveness and Permanence 
The remedial actions of OnR-5D would substantially reduce the long-term likelihood of 
potential exposure to impacted soil, sediment, or groundwater. The highest-concentration 
areas of surface soil would be beneath an engineered cover. Potential DNAPL groundwater 
impacts would be contained, and dissolved phase groundwater contamination will be 
remediated to cleanup goals through ISCO and/or natural attenuation. Institutional controls 
would be effective at limiting potential contact with impacted soil or impacted groundwater. 
Potential future impacts to surface vvater would not be expected. 


The principal contaminant source areas would also be treated to limit (but not eliminate) 
ongoing potential impacts to groundwater and to reduce or eliminate the need for hydraulic 
containment. All ofthe technologies used in this remedy are proven and well tested in the 
field. Their long-term performance has been demonstrated. This primary criterion would be 
met for remedy OnR-5D. 


Reduction ofToxicit\'. Mohilit\>. or Volume by Treatment 


ISS/S of Surflcial Aquifer soils would significantly decrease the potential mobility ofCOCs 
by binding the contaminants and DNAPL to the soil and reducing hydraulic conductivity of 
the mass. This stabilization would result in reducing or eliminating groundwater circulation 
through the impacted areas, thus reducing the ongoing dissolved-phase plume impacts. 
Targeted ISCO/ISGS treatment at source area HG wells would also reduce the 
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volume/mobility ofCOCs. As stated previously, EPA will require further Site-specific 
testing to determine specific parameters and likely effectiveness of this technology. 
Implementing ISGS at this Site will include a requirement for ongoing demonstration of 
effectiveness over time. Specific criteria for indicating when reinjection or retreatment is 
needed would be established during remedial design for this Site. 


Surrounding the principal contaminant source areas with slurry walls would reduce the 
mobility ofcontaminants in groundwater in both the Surficial Aquiferand Upper Hawthorn. 
Graded surface covers would decrease the potential inobility ofcontaminants by reducing 
vvater infiltration through impacted soils. 


Groundwater e.xtraction and treatment would result in removal and immobilization ofCOCs 
via transfer of mass to treatment residuals. 


Ifapplied as a contingency, ISCO injections into the HG would reduce the volume, inobility, 
and/or toxicity ofCOCs in groundwater. Natural attenuation also reduces the toxicity, 
inobility, and/or volume of Site contaminants. This primary criterion would be met by 
remedy OnR-5D. 


Short- Term Effectiveness 


Implementing OnR-5D would create short-term risks that would require mitigation. 
Implementation of ISS/S, barrier walls, and surface covers will involve substantial use of 
heavy equipment, open excavations, and temporary above-ground stockpiling of impacted 
soil. There will be emissions from machinery, risks of injury to remediation workers, risks 
of exposure to on-Site personnel, and risks of storm vvater runoff impacts during 
construction. The short term risks can be managed through engineering controls, responsible 
construction management, and safe work practices. 


It will take a substantial amount of time to implement this remedy. The most time-
consuming component ofthe remedy is ISS/S, which would take approximately 2 years to 
complete. The total time for construction is estimated to be 2.5 years. 


After construction, the Surficial Aquifer plume and Upper Hawthorn impacts would be 
largely contained by the slurry walls and ISS/S. Natural attenuation where there are low-
level exceedances of cleanup goals, with ISCO if necessar>', would be used to attain 
groundwater protection standards throughout the plume outside ofthe containment area. The 
length offline required for groundwater to meet the groundwater protection standards may 
be several years. This primary criterion is met by remedy OnR-5D. 


Implementabilih' 


While OnR-5D presents implementability challenges, the remedy is constructible, and this 
primary criterion is met. Constructing the barrier wall would require mobilizing large 
equipment and materials at and around the Site, which may be logistically challenging. The 
design depth ofthe vertical barrier is near the practical limit ofthe technology. 
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This remedy also requires mobilizing and operating large diameter ISS/S rigs. 
Approximately 5.5 acres ofthe Site would be subject to ISS/S. Demolition ofstructures 
would be required, especially in the former process area. Large quantities ofcement and 
other additives would need to be procured and managed. 


Excess soil that is generated during ISS/S would need to be managed. There may be 
logistical challenges to stockpiling excess soil on-Site. Precautions would be taken to assure 
that all storm vvater is contained. 


Cost 


The estimated capital cost for remedy OnR-5D is $35.7 million, over half of which is for 
ISS/S. It assumes that the groundwater treatment system will be operated for 3 years. After 
that, OM&M costs will be approximately $ 165,000 annually. The NPV cost estimate for this 
remedy is $38.7 million, and is based on a 5 percent discount rate. 


Contingent actions are not included in the cost estimate. Note that the cost ofthis alternative 
for on-Site media would be added to the costs ofthe selected UFA and ofT-Site surface soil 
remedies. 


9.1.11 Alternative OnR-5E: Containment/Treatment - Barrier Wall plus In Situ 
Biogeochemical Stabilization in the Surficial Aquifer and Upper Hawthorn 
Capital cost: $26.1 million 
Annual O&M costs: $ 165,000 
Total Present Worth: $29.1 million 


This alternative is a combination of containment and treatment technologies that includes 
ISGS treatment of principal contaminant source areas f>om the surface to the HG middle 
clay, in efTect combining alternatives OnR-5B and OnR-5C. This remedy includes installing 
a vertical barrier wall around the DNAPL source areas to the top ofthe middle clay unit of 
the HG. The barrier wall will limit groundwater inflow to (and outflow from) DNAPL-
impacted areas. A capped soil-consolidation area will be established inside the barrier-wall 
for excavated soil. The cap covering the vertical wall containment zone will also serve to 
minimize storm vvater infiltration into the containment zone, thereby minimizing the vvater 
recharge into the containment zone. Outside the barrier wall, surface regrading and covers 
will eliminate potential exposure to soil with constituent concentrations that result in 
estimated potential risks that exceed applicable risk limits. ISGS injections will take place in 
the Surficial Aquifer and Upper Hawthorn to treat DNAPL and reduce COC mobility. 
Operation ofa modified version ofthe Surflcial Aquifer groundwater extraction system will 
continue until it is no longer needed. Note that the only difference between OnR-5E and 
remedies OnR-5B and OnR-5C is the depth ofthe ISGS treatment. 


Overall Protection ofHuman Health and the Environment 
The combination ofsoil cover and institutional controls of remedy OnR-5E would be highly 
protective against potential exposures to Site-related contaminants in surface soils and would 
protect surface water from potential impacted runoff 
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The principal contaminant source areas ofthe Surficial Aquifer and Upper Hawthorn would 
be treated by ISGS to significantly reduce potential future impacts to groundwater. ISGS 
would also remove some COC mass through oxidation. Additionally, the barrier-wall 
system would liinit groundwater flow through the principal contaminant source areas. 


Potential groundwater impacts would largely be contained within the barrier wall. Potential 
groundwater impacts outside ofthe barrier wall would be addressed by (1) continuing 
extraction of Surficial Aquifer groundwater (eventually to be phased out), (2) natural 
attenuation where there are low-level exceedances of cleanup goals, and (3) ISCO 
application in the HG if necessary (see Section I 1.2.1.1 1 for description of trigger criteria 
for action). Monitoring would be used to demonstrate that groundwater concentrations 
outside ofthe containment area are decreasing to below applicable groundwater protection 
standards (e.g. GCTLs). Institutional controls would prevent potential exposure to impacted 
groundwater on Site. 


These measures would achieve the RAOs of mitigating potentially unacceptable risks to 
potential receptors and mitigating potential migration of impacted groundwater. Remedy 
OnR-5E would satisfy this threshold criterion. 


Compliance with AR.ARs 
The remedial actions would result in meeting groundwater protection standards at TPOCs 
and eventually throughout the Surficial Aquifer and HG outside ofthe containment area. 
After the soil cover is constructed, potential excess lifetime cancer risks from direct exposure 
to Site-related contaminants in on-Site soil are expected to be well below 1 x 10-6 and the 
non-cancer HI would be well below 1. The potential for future surface vvater impacts would 
be very low. 


All excess soil would be managed within the Site AOC, which would avoid certain 
conditions and restrictions on transportation and disposal of potentially hazardous waste. 
Treated groundwater would continue to be discharged under the conditions of a GRU 
sanitary-sewer discharge permit. Groundwater treatment residuals would continue to be 
managed, transported, and disposed of in compliance with appropriate regulations. Storm 
vvater controls would result in compliance with ARARs during and after remedy 
construction. UIC requirements would be met for application of ISGS and ISCO. This 
remedy would comply with all ARARs. and therefore would satisfy this threshold criterion. 


Long-Term Effectiveness and Permanence 


The remedial actions of OnR-5E would substantially reduce the long-term likelihood of 
potential exposure to impacted soil, sediinent, or groundwater. The highest-concentration 
areas of surface soil would be beneath an engineered cover. Potential DNAPL groundwater 
impacts would be contained, and dissolved phase groundwater contamination will be 
remediated to cleanup goals through ISCO and/or natural attenuation. Institutional controls 
would be effective at limiting potential contact with impacted soil or impacted groundwater. 
Potential future impacts to surface vvater would not be expected. 
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The principal contaminant source areas would also be treated by ISGS to limit (but not 
eliminate) ongoing impacts to groundwater and to reduce or eliminate the need for hydraulic 
containment. ISGS is an innovative technology that has been tested at this Site and has 
shown some success at other sites. The ISGS Site study suggested that encrustation of 
DNAPL likely would be persistent and not be subject to reversibility under likely future 
geochemical conditions (Adventus, 2009a). However, further Site-specific testing will be 
mandator)' to determine specific parameters and site-specific efTectiveness (such as the 
radius of infiuence for effective implementation). In addition, implementing ISGS at this 
Site will include a requirement for ongoing demonstration of effectiveness over time. 
Specific criteria for indicating when reinjection or retreatment is needed would be 
established during reinedial design for this Site. 


Other technologies used in this remedy are proven and well tested in the field. Their long-
term performance has been demonstrated. This primary criterion would be met for remedy 
OnR-4B. 


Reduction of Toxicity. Mobilin'. or Volume by Treatment 


ISGS of Surficial Aquifer and Upper Hawthorn soils would significantly decrease the 
potential inobility ofCOCs by encapsulating DNAPL in soil. ISGS would also reduce soil 
hydraulic conductivity and destroy some ofthe COC mass through oxidation. The source 
treatment would also reduce the dissolved-phase plume volume. Targeted ISCO/ISGS 
treatment at source area HG wells would also reduce the volume/mobility ofCOCs. As 
stated previously, EPA will require further Site-specific testing to determine specific 
parameters and likely efTectiveness. Implementing ISGS at this Site will include a 
requirement for ongoing demonstration of effectiveness over time. Specific criteria for 
indicating when reinjection or retreatment is needed would be established during remedial 
design for this Site. Passive removal of DNAPL (and off-Site incineration) would also 
reduce the volume of COCs. 


Surrounding the principal contaminant source areas with slurry walls would reduce the 
potential mobility ofcontaminants in groundwater in both the Surficial Aquifer and Upper 
Hawthorn. Graded surface covers would decrease the potential mobility ofcontaminants by 
reducing vvater infiltration through impacted soils. 


Groundwater e.xtraction and treatment would result in removal and immobilization ofCOCs 
via transfer of mass to treatment residuals. 


Ifapplied as a contingency, ISCO injections into the HG would reduce the volume, inobility, 
and/or toxicity of COCs in groundwater. Natural attenuation also reduces the toxicity, 
mobility, and/or volume of Site contaminants. This primary criterion would be met by 
remedy OnR-5E. 
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Short-Term Effectiveness 


Implementing remedy OnR-5E would create short-term risks that would require mitigation. 
Implementation of ISGS, barrier walls, and surface covers will involve substantial use of 
heavy equipment, open excavations, handling of potentially harmful chemicals, and 
temporary above-ground stockpiling of impacted soil. There will be emissions from 
machinery, risks of injury to remediation workers, risks of exposure to on-Site personnel, 
and risks of storm water runofT impacts during construction. The short term risks can be 
managed through engineering controls, responsible construction inanagement. and safe work 
practices. 


It will take a substantial amount of time to implement this remedy. The most time-
consuming component ofthe remedy is ISGS, which would take approximately 18 months to 
complete. The total time for construction is estimated to be 24 months. 


After construction, the Surficial Aquifer plunie and Upper Hawthorn impacts would be 
contained by the slurry walls. Natural attenuation where there are low-level exceedances of 
cleanup goals, with ISCO if necessary, would be used to attain groundwater protection 
standards at and downgradient ofthe containment system. The length offline required for 
groundwater to meet the groundwater protection standards at the POCs may be several years. 
This primary criterion is met by remedy OnR-5E. 


Implementability 


Although OnR-5E presents implementation challenges, the remedy is constructible and this 
primary criterion is met. Constructing the barrier wall would require mobilizing large 
equipment and materials at and around the Site, which may be logistically challenging. The 
design depth ofthe vertical barrier is near the practical limit ofthe technology. 


The remedy also requires procurement and handling of large volumes of ISGS (catalyzed 
sodium permanganate) solution. 


Soil generated f>oin slurrv-wall construction would need to be managed. There mav be 
logistical challenges to stockpiling excess soil on-Site. Precautions would be taken to assure 
that all storm water was contained. 


Cost 


The estimated capital cost for remedy OnR-5E is $26.1 million, with ISGS treatment and 
surface cover construction being the main contributors. It assumes that the groundwater 
treatment system will be operated for 3 years. After that, OM&M costs will be 
approximately $165,000 annually. The NPV cost estimate forthis remedy is $29.1 million, 
and is based on a 5 percent discount rate. 


Contingent actions are not included in the cost estimate Note that the cost ofthis alternative 
would be added to the costs ofthe selected UFA and off-Site surface soil remedies. 
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9.1.12 Alternative OnR-5F: Containment/Treatment - Barrier Wall plus //; Situ 
Solidification/Stabilization in the Surficial Aquifer and Upper Hawthorn 
Capital cost: $71.8 million 
Annual O&M costs: $ 165,000 
Total Present Worth: $74.8 million 


This alternative is a combination of containment and treatment remedies that is similar to 
OnR-5E, but it has ISS/S in the Surficial Aquifer and Upper Hawthom rather than ISGS. 
This remedy includes installing a vertical barrier wall around the DNAPL source areas to the 
top ofthe middle clay unit ofthe HG. The barrier wall will liinit groundwater inflow to (and 
outfiovv fVoin) DNAPL-impacted areas. A capped soil-consolidation area will be established 
inside the barrier-wall for excavated soil and excess soil from ISS/S implementation. The 
cap covering the vertical wall containment zone will also serve to minimize storm vvater 
infiltration into the containinent zone, thereby minimizing the vvater recharge into the 
containment zone. Outside the barrier wall, surface regrading and covers will eliminate 
potential exposure to soil with constituent concentrations that result in estimated potential 
risks that exceed applicable risk limits. ISS/S mixing will take place in the Surficial Aquifer 
and Upper Hawthorn to treat DNAPL and reduce COC inobility. Operation ofa modified 
version ofthe Surficial Aquifer groundwater extraction system will continue until it is no 
longer needed. 


Overall Protection of Human Health and the Environment 


The combination ofsoil cover and institutional controls of remedy OnR-5F would be highly 
protective against potential exposures to Site-related contaminants in surface soils and would 
protect surface vvater from potential impacted runofT. 


The principal contaminant source areas ofthe Surficial Aquifer and Upper Hawthorn would 
be solidified in place to significantly reduce future impacts to groundwater. Additionally, 
the barrier-wall system would limit groundwater flow through the principal contaminant 
source areas. 


Potential DNAPL groundwater impacts would largely be contained within the barrier wall. 
Potential groundwater impacts outside ofthe barrier wall would be addressed by (1) 
continuing the extraction of Surficial Aquifer groundwater (eventually to be phased out), (2) 
natural attenuation where there are low-level exceedances of cleanup goals, and (3) ISCO 
application in the HG if necessary (see Section 11.2.1.11 for description oftrigger criteria 
for action). Monitoring would be used to demonstrate that groundwater concentrations 
outside the containment area are decreasing to below applicable groundwater protection 
standards (e.g. GCTLs). Institutional controls would prevent potential exposure to impacted 
groundwater on Site. 


These measures would achieve the RAOs of mitigating potentially unacceptable risks to 
potential receptors and mitigating potential migration of impacted groundwater. Remedy 
OnR-5F would satisfy this threshold criterion. 
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Compliance with AR.4Rs 


The reinedial actions would result in meeting groundwater protection standards at TPOCs 
and eventually throughout the Surficial Aquifer and HG outside ofthe containment area. 
After the soil cover is constructed, potential excess lifetime cancer risks fVoin direct exposure 
to Site-related contaminants in on-Site soil are expected to be well below 1 x 10"̂  and the 
non-cancer HI would be well below 1. The potential for future surface water impacts would 
be very low. 


All excess soil would be managed within the Site AOC, which would avoid certain 
conditions and restrictions on transportation and disposal of potentially hazardous waste. 
Treated groundwater would continue to be discharged under the conditions of a GRU 
sanitary-sewer discharge permit. Groundwater treatment residuals would continue to be 
managed, transported, and disposed of in compliance with appropriate regulations. Storm 
vvater controls would result in compliance with ARARs during and after remedy 
construction. For ISCO application, UIC requirements would be met. This remedy would 
comply with all ARARs, and therefore would satisfy this threshold criterion. 


Long-Term Effectiveness and Permanence 


The remedial actions of OnR-5F would substantially reduce the long-term likelihood of 
potential exposure to impacted soil, sediinent, or groundwater. The highest-concentration 
areas of surface soil would be beneath an engineered cover. Potential DNAPL groundwater 
impacts would be contained, and dissolved phase groundwater contamination will be 
remediated to cleanup goals through ISCO and/or natural attenuation. Institutional controls 
would be efTective at limiting potential contact with impacted soil or impacted groundwater. 
Potential future impacts to surface vvater would not be expected. 


The principal contaminant source areas would also be treated to limit (but not eliminate) 
ongoing potential impacts to groundwater and to reduce or eliminate the need for hydraulic 
containment. 


All ofthe technologies used in this remedy are proven and well tested in the field. Their 
long-term performance has been deinonstrated. This primary criterion would be met fbr 
remedy OnR-5F. 


Reduction ofToxicip. Mobilin'. or Volume hv Treatment 


ISS/S of Surficial Aquifer and Upper Hawthorn soils would significantly decrease the 
potential inobility of COCs by binding the contaminants and DNAPL to the soil and 
reducing hydraulic conductivity ofthe treated area. This stabilization would result in 
reducing or eliminating groundwater circulation through the impacted areas, thus reducing 
the dissolved-phase plume. Targeted ISCO/ISGS treatment at source area HG wells would 
also reduce the volume/mobility ofCOCs. As stated previously, EPA will require further 
Site-specific testing to determine specific parameters and site-specific effectiveness. 
Implementing ISGS at this Site will include a requirement for ongoing demonstration of 
efTectiveness over time. Specific criteria for indicating when reinjection or retreatment is 
needed would be established during reinedial design for this Site. 
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Surrounding the principal contaminant source areas with slurry walls would reduce the 
potential inobility ofcontaminants in groundwater in both the Surficial Aquifer and Upper 
Hawthorn. Graded surface covers would decrease the potential mobility ofcontaminants by 
reducing vvater infiltration through impacted soils. 


Groundwater extraction and treatment would result in removal and immobilization ofCOCs 
via transfer of mass to treatment residuals. 


Ifapplied as a contingency, ISCO injections into the HG would reduce the volume, inobility, 
and/or toxicity ofCOCs in groundwater. Natural attenuation also reduces the toxicity, 
mobility, and/or volume of Site contaminants. This primary criterion would be met by 
remedy OnR-5F. 


Short-Term Effectiveness 


Implementing OnR-5F would create short-term risks that would require mitigation. 
Implementation of ISS/S. barrier walls, and surface covers will involve substantial use of 
heavy equipment, open excavations, and temporary above-ground stockpiling of impacted 
soil. There will be emissions from machinery, risks of injury to remediation workers, risks 
of exposure to on-Site personnel, and risks of storm vvater runoff impacts during 
construction. The short term risks can be managed through engineering controls, responsible 
construction management, and safe work practices. 


It will take a substantial amount of time to implement this remedy. The most time-
consuming component ofthe remedy is ISS/S, which would take approximately 2.5 years to 
complete. The total time for construction is estimated to be 3 years. 


After construction, the Surficial Aquifer plume and Upper Hawthorn impacts would be 
largely contained by the solidified/stabilized treatment area and by the slurry walls. Natural 
attenuation where there are low-level exceedances of cleanup goals, with ISCO if necessary, 
would be used to attain groundwater protection standards throughout the plume and outside 
of the containment area. The length of time required for groundwater to meet the 
groundwater protection standards at the POCs may be several years. This primary criterion is 
met by remedy OnR-5F. 


Implementability 


While OnR-5F presents implementability challenges, the remedy is constructible, and this 
primary criterion is met. Constructing the barrier wall would require mobilizing large 
equipinent and materials at and around the Site, which may be logistically challenging. The 
design depth ofthe vertical barrier is near the practical limit ofthe technology. 


This remedy also requires mobilizing and operating large diameter ISS/S rigs. 
Approximately 5.5 acres ofthe Site would be subject to ISS/S. Very large quantities of 
cement and other additives would need to be procured and managed. The design depth of 
ISS/S treatment is near the practical limit ofthe technology. 
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Excess soil that is generated during ISS/S would need to be managed. There may be 
logistical challenges to stockpiling e.xcess soil on-Site. Precautions would be taken to assure 
that all storm water was contained. 


Cost 


The estimated capital cost for remedy OnR-5F is $71.8 million, over half of which is for 
ISS/S. It assumes that the groundwater treatment system will be operated for 3 years. After 
that, OM&M costs will be approximately $ 165,000 annually. The NPV cost estimate tor this 
remedy is $74.8 million, and is based on a 5 percent discount rate. 


Contingent actions are not included in the cost estimate. Note that the cost ofthis alternative 
for on-Site media would be added to the costs ofthe selected UFA and off-Site surface soil 
remedies. 


9.1.13 Alternative OnR-5G: Containment/Treatment - Barrier Wall plus In Situ 
Solidification/Stabilization in the Surficial Aquifer and In Situ Biogeochemical 
Stabilization in the Upper Hawthorn 
Capital cost: $40.6 million 
Annual O&M costs: $165,000 
Total Present Worth: $43.6 million 


This alternative is a combination of containment and treatment remedies that is similar to 
OnR-5E and OnR-5F, but it has a combination of ISS/S and ISGS treatment for the principal 
contaminant source areas. This remedy includes installing a vertical barrier wall around the 
DNAPL source areas to the top ofthe middle clay unit ofthe HG. The barrier wall will liinit 
groundwater inflow to (and outflow from) DNAPL-impacted areas. A capped soil-
consolidation area will be established inside the barrier-wall for e.xcavated soil and excess 
soil from ISS/S implementation. The cap covering the vertical wall containment zone will 
also serve to minimize storm water infiltration into the containment zone, thereby 
minimizing the water recharge into the containment zone. Outside the barrier wall, surface 
regrading and covers will eliminate potential exposure to soil with constituent concentrations 
that result in potential risks that exceed applicable risk limits. ISS/S mixing will take place 
in the Surficial Aquifer to treat DNAPL and reduce COC mobility. ISGS will be applied to 
the Upper Hawthorn in principal contaminant source areas to treat mass in that unit and 
create a barrier to vertical flow. The combination of ISS/S and ISGS is similar to alternative 
OnR-4B. Operation ofa modified version ofthe Surficial Aquifer groundwater extraction 
system will continue until it is no longer needed. 


Overall Protection of Human Health and the Environment 


The combination ofsoil cover and institutional controls of remedy OnR-5G would be highly 
protective against potential exposures to Site-related contaminants in surface soils and would 
protect surface water from potentially impacted runofT. 
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The principal contaminant source areas ofthe Surficial Aquifer would be solidified in place 
to significantly reduce potential future impacts to groundwater. ISGS application in the 
Upper Hawthorn would limit potential migration in and through that unit. ISGS would also 
immobilize and remove (through oxidation) some COC mass. Additionally, the barrier-wall 
system would limit groundwater fiow through principal contaminant source areas. 


Potential groundwater impacts would largely be contained within the barrier wall. Potential 
groundwater impacts outside ofthe barrier wall would be addressed by (I) continuing the 
extraction of Surficial Aquifer groundwater (eventually to be phased out), (2) natural 
attenuation where there are low-level exceedances of cleanup goals, and (3) ISCO 
application in the HG as necessary. Monitoring would be used to demonstrate that 
groundwater concentrations outside the containinent area are decreasing to below applicable 
groundwater protection standards (e.g. GCTLs). Institutional controls would prevent 
potential exposure to impacted groundwater on Site. 


These measures would achieve the RAOs of mitigating potentially unacceptable risks to 
potential receptors and mitigating potential migration of impacted groundwater. Remedy 
OnR-5G would satisfy this threshold criterion. 


Compliance with AR,4Rs 


The remedial actions would result in meeting groundwater protection standards at TPOCs 
and eventually throughout the Surficial Aquifer and HG outside ofthe containment area. 
After the soil cover is constructed, potential excess lifetime cancer risks from direct exposure 
to Site-related contaminants in on-Site soil are expected to be well below 1x10"'' and the 
non-cancer HI would be well below 1. The potential for future surface vvater impacts would 
be very low. 


All e.xcess soil would be managed within the Site AOC, which would avoid certain 
conditions and restrictions on transportation and disposal of potentially hazardous waste. 
Treated groundwater would continue to be discharged under the conditions of a GRU 
sanitary-sewer discharge permit. Groundwater treatment residuals would continue to be 
managed, transported, and disposed of in compliance with appropriate regulations. Storm 
water controls would result in compliance with ARARs during and after remedy 
construction. For ISCO application, UIC requirements would be met. This remedy would 
comply with all ARARs, and therefore would satisfy this threshold criterion. 


Lonii-Term Effectiveness and Permanence 


The remedial actions of OnR-5G would substantially reduce the long-term likelihood of 
potential exposure to impacted soil, sediinent, or groundwater. The highest-concentration 
areas of surface soil would be beneath an engineered cover. Potential DNAPL groundwater 
impacts would be contained, and dissolved phase groundwater contamination will be 
remediated to cleanup goals through ISCO and/or natural attenuation. Institutional controls 
would be effective at limiting potential contact with impacted soil or impacted groundwater. 
Potential future impacts to surface water would not be expected. 
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The principal contaminant source areas would also be treated to liinit (but not eliminate) 
ongoing potential impacts to groundwater and to reduce or eliminate the need for hydraulic 
containinent. ISGS is an innovative technology that has been tested at this Site and has 
shown some success at other sites. The ISGS Site study suggested that encrustation of 
DNAPL likely would be persistent and not be subject to reversibility under likely future 
geochemical conditions (Adventus, 2009a). However, further Site-specific testing will be 
mandatory to determine specific parameters and site-specific efTectiveness (such as the 
radius of influence for effective implementation). In addition, implementing ISGS at this 
Site will include a requirement for ongoing demonstration of effectiveness over time. 
Specific criteria tor indicating when reinjection or retreatment is needed would be 
established during reinedial design for this Site. 


Other technologies used in this alternative are proven and well tested in the field. Their 
long-term performance has been deinonstrated. This primary criterion would be met for 
remedy OnR-4B. 


Reduction of Toxicin'. Mobility, or Volume by Treatment 


ISS/S of Surficial Aquiferand ISGS of Upper Hawthorn soils would significantly decrease 
the potential inobility ofCOCs by binding the contaminants and DNAPL to the soil and 
reducing hydraulic conductivity of the treated area. This stabilization would result in 
reducing or eliminating potential groundwater circulation through the impacted areas, thus 
reducing the dissolved-phase plume volume. ISGS treatment would also eliminate some 
COC mass through oxidation. Targeted ISCO/ISGS treatment at source area HG wells 
would also reduce the volume/mobility ofCOCs. As stated previously, EPA will require 
further Site-specific testing to determine specific parameters and site-specific effectiveness. 
Implementing ISGS at this Site will include a requirement for ongoing demonstration of 
effectiveness over time. Specific criteria for indicating when reinjection or retreatment is 
needed would be established during remedial design for this Site. 


Surrounding the principal contaminant source areas with slurry walls and 
solidification/stabilization ofthe DNAPL zone would reduce the potential mobility of 
contaminants in groundwater in both the Surficial Aquifer and Upper Hawthorn. Graded 
surface covers would decrease the potential mobility ofcontaminants by reducing vvater 
infiltration through impacted soils. 


Groundwater extraction and treatment would result in removal and immobilization ofCOCs 
via transfer of mass to treatment residuals. 


Ifapplied as a contingency, ISCO injections into the HG would reduce the volume, inobility, 
and/or toxicity of COCs in groundwater. Natural attenuation also reduces the toxicity, 
inobility, and/or volume of Site contaminants. This primary criterion would be met by 
alternative OnR-5G. 
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Short- Term Effectiveness 
Implementing OnR-5G would create short-term risks that would require mitigation. 
Implementation of ISS/S, ISGS, barrier walls, and surface covers will involve substantial use 
of heavy equipment, open excavations, handling of potentially harmful chemicals, and 
temporary above-ground stockpiling of impacted soil. There will be emissions from 
machinery, risks of injury to remediation workers, risks of exposure to on-Site personnel, 
and risks of storm vvater runoff impacts during construction. The short term risks can be 
managed through engineering controls, responsible construction management, and safe work 
practices. 


It will take a substantial amount of time to implement this remedy. The most time-
consuming component ofthe remedy is ISS/S, which would take approximately 2 years to 
complete. The total time for construction is estimated to be 3 years. 


After construction, the Surficial Aquifer plume and Upper Hawthorn impacts would be 
largely contained by the slurry walls and solified/stabilized material. Natural attenuation 
where there are low-level exceedances of cleanup goals, with ISCO if necessary, would be 
used to attain groundwater protection standards outside ofthe containment area. The length 
of time required for groundwater to meet the groundwater protection standards at the POCs 
may be several years. This primary criterion is met by remedy OnR-5G. 


Implementability 


While OnR-5G presents implementability challenges, the remedy is constructible, and this 
primary criterion is met. Constructing the barrier wall would require mobilizing large 
equipment and materials at and around the Site, which may be logistically challenging. The 
design depth ofthe vertical barrier is nearthe practical limit ofthe technology. 


This alternative also requires mobilizing and operating large diameter ISS/S rigs. 
Approximately 5.5 acres ofthe Site would be subject to ISS/S. Large quantities ofcement 
and other additives would need to be procured and managed. The remedy also requires 
procurement and handling of large volumes of ISGS (catalyzed sodium permanganate) 
solution. 


E.xcess soil that is generated during ISS/S would need to be managed. There may be 
logistical challenges to stockpiling excess soil on-Site. Precautions would be taken to assure 
that all storm vvater is contained. 


Cost 


The estimated capital cost for remedy OnR-5G is $40.7 million, over half of which is for 
ISS/S. It assumes that the groundwater treatment system will be operated for 3 years. After 
that. OM&M costs will be approximately S165,000 annually. The NPV cost estimate forthis 
remedy is $43.6 million, and is based on a 5 percent discount rate. 
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Contingent actions are not included in the cost estimate. Note that the cost ofthis remedy 
for on-Site media would be added to the costs ofthe selected UFA and off-Site surface soil 
remedies. 


9.1.14 Alternative OnR-5H: Containment/Treatment - Barrier Wall plus In Situ 
Biogeochemical Stabilization in the Surficial Aquifer, plus In Situ Solidification/ 
Stabilization in the Upper Hawthorn 
Capital cost: $62.4 million 
Annual O&M costs: $ 165,000 
Total Present Worth: $65.4 million 


This alternative is a combination ofthe containinent and treatment remedies in OnR-5C and 
the ISS/S treatment in the Upper Hawthorn as described in OnR-5F. This remedy includes 
installing a vertical barrier wall around the DNAPL source areas to the top ofthe middle clay 
unit ofthe HG. The barrier wall will liinit groundwater inflow to (and outflow from) 
DNAPL-impacted areas. A capped soil-consolidation area for excavated soil will be 
established inside the barrier-wall area. The cap covering the vertical wall containment zone 
will also serve to minimize storm vvater infiltration into the containinent zone, thereby 
minimizing the vvater recharge into the containment zone. Outside the barrier wall, surface 
regrading and covers will eliminate potential exposure to impacted soil (soil with constituent 
concentrations that result in estimated potential risks that exceed applicable risk limits). 
ISGS injections will take place in the Surficial Aquifer to treat DNAPL and reduce COC 
mobility. ISS/S mixing will take place in the Upper Hawthorn to treat DNAPL and reduce 
COC inobility. Operation of a modified version of the Surficial Aquifer groundwater 
extraction system will continue until it is no longer needed. 


Overall Protection of Human Health and the Environment 
The combination ofsoil cover and institutional controls of remedy OnR-5H would be highly 
protective against potential exposures to Site-related contaminants in surface soils and would 
protect surface water from potential impacted runoff 


The principal contaminant source areas ofthe Surficial Aquifer would be treated by ISGS to 
significantly reduce potential future impacts to groundwater. ISGS would also remove some 
COC mass through oxidation. The principal contaminant source areas of the Upper 
Hawthorn would be solidified in place to significantly reduce future impacts to groundwater. 
Additionally, the barrier-wall system would liinit groundwater flow through principal 
contaminant source areas. 


Potential groundwater impacts would largely be contained within the barrierwall. Potential 
groundwater impacts outside ofthe barrier wall would be addressed by (I) continuing 
extraction of Surficial Aquifer groundwater (eventually to be phased out), (2) natural 
attenuation where there are low-level exceedances of cleanup goals, and (3) ISCO 
application in the HG if necessary. Monitoring would be used to demonstrate that 
groundwater concentrations outside the containment area are decreasing to below applicable 
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groundwater protection standards (e.g. GCTLs). Institutional controls would prevent 
potential exposure to impacted groundwater on Site. 


These measures would achieve the RAOs of mitigating potentially unacceptable risks to 
potential receptors and mitigating potential migration of contaminated groundwater. 
Remedy OnR-5H would satisfy this threshold criterion. 


Compliance with AILiRs 


The reinedial actions would result in meeting groundwater protection standards at TPOCs 
and eventually throughout the Surficial Aquifer and HG otitside ofthe containment area. 
After the soil cover is constructed, potential excess lifetime cancer risks from direct exposure 
to Site-related contaminants in on-Site soil are expected to be well below 1 x 10-6 and the 
non-cancer HI would be well below 1. The potential for future surface vvater impacts would 
be very low. 


All excess soil would be managed within the Site AOC. which would avoid certain 
conditions and restrictions on transportation and disposal of potentially hazardous waste. 
Treated groundwater would continue to be discharged under the conditions of a GRU 
sanitary-sewer discharge permit. Groundwater treatment residuals would continue to be 
managed, transported, and disposed of in compliance with appropriate regulations. Storm 
vvater controls would result in compliance with ARARs during and after remedy 
construction. UIC requirements would be met for application of ISGS and ISCO. This 
remedy would comply with all ARARs, and therefore would satisfy this threshold criterion. 


Long-Term Effectiveness and Permanence 
The remedial actions of OnR-5H would substantially reduce the long-term likelihood of 
potential exposure to impacted soil, sediment, or groundwater. The highest-concentration 
areas of surface soil would be beneath an engineered cover. Potential DNAPL groundwater 
impacts would be contained, and dissolved phase groundwater contamination will be 
remediated to cleanup goals through ISCO and/or natural attenuation. Institutional controls 
would be effective at limiting potential contact with impacted soil or impacted groundwater. 
Potential future impacts to surface vvater would not be expected. 


The principal contaminant source areas would also be treated by ISS/S and ISGS to limit 
(but not eliminate) ongoing impacts to groundwater and to reduce or eliminate the need for 
hydraulic containinent. ISGS is an innovative technology that has been tested at this Site 
and has shown some success at other sites. The ISGS Site study suggested that encrustation 
of DNAPL likely would be persistent and not be subject to reversibility under likely future 
geochemical conditions (Adventus, 2009a). However, further Site-specific testing will be 
mandatory to determine specific parameters and site-specific effectiveness (such as the 
radius of infiuence for effective implementation). In addition, implementing ISGS at this 
Site will include a requirement for ongoing demonstration of effectiveness over time. 
Specific criteria for indicating when reinjection or retreatment is needed would be 
established during remedial design for this Site. 
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Other technologies used in this remedy are proven and well tested in the field. Their long-
term performance has been deinonstrated. This primary criterion would be met for remedy 
OnR-4B. 


Reduction of Toxicity. Mobility, or Volume by Treatnient 


ISS/S of Upper Hawthorn soils would significantly decrease the potential inobility ofCOCs 
by binding the contaminants and DNAPL to the soil and reducing hydraulic conductivity of 
the treated area. This stabilization would result in reducing or eliminating groundwater 
circulation through the impacted areas, thus reducing the dissolved-phase plume volume. 


ISGS of Surficial Aquifer soils would significantly decrease the potential inobility ofCOCs 
by encapsulating DNAPL in soil. ISGS would also reduce soil hydraulic conductivity and 
destroy some ofthe COC mass through oxidation. The source treatment would also reduce 
the dissolved-phase plume volume. Targeted ISCO/ISGS treatment at source area HG wells 
would also reduce the volume/mobility ofCOCs. Passive removal of DNAPL (and otT-Site 
incineration) would also reduce the volume ofCOCs. As stated previously, EPA will require 
further Site-specific testing to determine specific parameters and likely effectiveness. 
Implementing ISGS at this Site will include a requirement for ongoing demonstration of 
efTectiveness over time. Specific criteria for indicating when reinjection or retreatment is 
needed would be established during remedial design for this Site. 


Surrounding the principal contaminant source areas with slurry walls and 
solidification/stabilization would reduce the potential inobility of contaminants in 
groundwater in both the Surficial Aquifer and Upper Hawthorn. Graded surface covers 
would decrease the potential inobility ofcontaminants by reducing vvater infiltration through 
impacted soils. 


Groundwater e.xtraction and treatment would result in removal and immobilization ofCOCs 
via transfer of mass to treatment residuals. 


Ifapplied as a contingency, ISCO injections into the HG would reduce the volume, mobility, 
and/or toxicity ofCOCs in groundwater. Natural attenuation also reduces the toxicity, 
mobility, and/or volume of Site contaminants. This primary criterion would be met by 
remedy OnR-5H. 


Short- Term Effectiveness 


Implementing remedy OnR-5H would create short-term risks that would require mitigation. 
Implementation of ISGS, ISS/S, barrier walls, and surface covers will involve substantial use 
of heavy equipment, open excavations, handling of potentially harmful chemicals, and 
temporary above-ground stockpiling of impacted soil. There will be emissions from 
machinery, risks of injury to remediation workers, risks of exposure to on-Site personnel, 
and risks of storm water runoff impacts during construction. The short term risks can be 
managed through engineering controls, responsible construction management, and safe work 
practices. 
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It will take a substantial amount of time to implement this remedy. The most time-
consuming component ofthe remedy is ISS/S, which would take approximately 2.5 years to 
complete. The total time for construction is estimated to be 3 years. 


After construction, the Surficial Aquifer plume and Upper Hawthorn impacts would be 
largely contained by the slurry walls and solidification/stabilization. Natural attenuation 
where there are low-level exceedances of cleanup goals, with ISCO if necessary, would be 
used to attain groundwater protection throughout the groundwater plume outside the 
containment area. The length offline required for groundwater to meet the groundwater 
protection standards at the POCs may be several years. This primary criterion is met by 
remedy OnR-5H. 


Implementahilin' 


Although OnR-5H presents implementation challenges, the remedy is constructible and this 
primary criterion is met. Constructing the barrier wall would require mobilizing large 
equipment and materials at and around the Site, which maybe logistically challenging. The 
design depth ofthe vertical barrier is near the practical limit ofthe technology. 


The remedy also requires procurement and handling of large volumes of ISGS (catalyzed 
sodium permanganate) solution. 


Soil generated from slurry-wall construction would need to be managed. There may be 
logistical challenges to stockpiling e.xcess soil on-Site. Precautions would be taken to assure 
that all storm vvater was contained. 


Cost 


The estimated capital cost for remedy OnR-5H is $62.4 million, with ISS/S, ISGS treatment, 
slurry wall and surface cover construction being the main contributors. It assumes that the 
groundwater treatment system will be operated for 3 years. After that, OM&M costs will be 
approximately $ 165,000 annually. The NPV cost estimate for this remedy is $65.4 million, 
and is based on a 5 percent discount rate. 


Contingent actions are not included in the cost estimate. Note that the cost ofthis alternative 
for on-Site media would be added to the costs ofthe selected UFA and otT-Site surface soil 
remedies. 


9.2 Detailed Remedial Alternatives Evaluation: Upper Floridan Aquifer Alternatives 


Remedies for UFA groundwater are evaluated separately from those assembled to address 
impacted on-Site media and off-Site surface soil. Two remedies considered for the UFA 
include No Action (UFA-1) and natural attenuation where there are low-levels exceedances 
of clean-up goals with hydraulic containinent (UFA-2). 
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9.2.1 Alternative UFA-1: No Action 
Capital cost: $0 million 
Annual O&M costs: $0 
Total Present Worth: $0 


The No Action alternative provides a baseline for comparison, and is required by the NCP. 
Under the No Action remedy, the existing groundwater monitoring in the UFA would cease. 
There would be no restrictions on groundwater use, and no inonitoring would be performed 


to evaluate whether Site concentrations above the GCTLs were migrating or concentrations 
were declining or increasing. 


Overall Protection ofHuman Health and the Environment 


The No Action alternative for the UFA could fail to meet the RAOs and may, therefore, not 
protect human health or the environment. Groundwater extraction at FW-6 and FW-21B 
would be shut down resulting in no controls on the possible migration of potentially 
impacted UFA groundwater. Potential off-Site migration of impacted groundwater could not 
be detected ifthe groundwater monitoring system is decommissioned. Therefore, the UFA 
No Action alternative does not satisfy this threshold criterion. 


Compliance with AR̂ ARs 


UFA-1 would fail to meet chemical-specific ARARs, such as the GCTLs. Contaminant 
concentrations above the GCTLs in UFA groundwater would remain unaddressed underthis 
alternative. The UFA No Action alternative would not be in compliance with local, state and 
federal ARARs and it would not satisfy this threshold criterion. 


Long-Term Effectiveness and Permanence 
The No Action alternative does not directly address constituent mass in the environment, and 
would have only indirect impact on constituent mass through incidental natural attenuation. 
However, without monitoring, the degree ofsuch reductions would be unknown. Impacted 
UFA groundwater could potentially continue to migrate. No institutional controls would be 
implemented to prevent future exposures. Therefore, the No Action alternative may not be 
effective in the long term. 


Reduction of Toxicity, Mobility, or Volume by Trealment 
The No Action alternative does not include any treatment technology components. It would 
have only indirect impact on T/M/V of UFA contaminants through natural attenuation. 
However, without inonitoring, the degree ofsuch reductions would be unknown. 


Short- Term Effectiveness 


The UFA No Action alternative includes no implementation activities, and therefore, there 
are no additional short-term risks to the community or environment. Implementing this 
alternative creates no additional risk in the short-term. 


Implementabilin'. 
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There are no impediments to construction, administration, or availability of equipinent or 
services associated with this alternative. 


Cost 


The costs for implementing this alternative would be minimal. Note that any cost associated 
with the No Action alternative would be added to the base costs ofthe selected on-Site and 
otT-Site surface soil remedies. 


9.2.2 Alternative UFA-2: Monitored Natural Attenuation with Hydraulic Containment 
Capital cost: $1.34 million 
Annual O&M costs: $479,000 
Total Present Worth: $8.9 million 


This alternative consists ofa combination of two technologies: (1) natural attenuation (for 
relatively low and isolated concentrations exceeding GCTLs); and (2) targeted groundwater 
extraction for groundwater containing higher and more persistent constituent concentrations. 


Overall Protection ofHuman Health and the Environment 


The UFA MNA and hydraulic containinent alternative would meet the RAOs. Overall 
human health and the environment would be protected because groundwater extraction 
would (1) remove contaminant mass from the UFA, and (2) prevent groundwater 
contaminants from migrating off-Site. Monitoring would be used to document the 
concentration ofthe UFA plume. MNA has been demonstrated as a viable ongoing process 
in the UFA, and, in conjunction with the source control remedy will eliminate dissolved 
phase contamination in the UFA. The UFA MNA and hydraulic containment remedy 
satisfies this threshold criterion. 


Compliance with AR.ARs 


Remedy UFA-2 would meet ARARs identified forthe UFA. Potential groundwater impacts 
in the UFA would be hydraulically contained through implementation of targeted 
withdrawals, and inonitoring would verify plume stability and attenuation. This remedy 
would comply with ARARs and it would satisfy this threshold criterion. 


Long- Term Effectiveness and Permanence 


Remedy UFA-2 would meet the RAOs through continued extraction of impacted 
groundwater at selected, locations and through the aquifer's ability to naturally attenuate a 
decreasing constituent mass. MNA monitoring would document the effectiveness of UFA-2. 
Therefore, this remedy would meet this primary criterion. 


Reduction t f Toxicin'. Mobilin'. or Volume bv Treatment 


The mass of Site-related COCs in the UFA is small. Natural attenuation mechanisms are 
expected to reduce COC T/M/V. Groundwater withdrawals will further reduce COC mass in 
the aquifer. This primary criterion is met by remedy UFA-2. 
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Short- Term Effectiveness 


There would be minimal health and safety risks associated with installing wells, pumps, and 
conveyance pipes from UFA wells to the groundwater treatment plant. This primary 
criterion is met by remedy UFA-2. 


Implementability 


The anticipated activities associated with this remedy (groundwater extraction from wells 
combined with a MNA program) can be readily implemented. This primary criterion is met 
by the remedy. 


Cost 


Installation of five extraction wells in the UFA with telescoped casings would cost 
approximately $223,000 each. Assuming that groundwater treatment ofthe Surficial Aquifer 
continues, the additional OM&M costs for this remedy would likely be approximately 
$479,000 annually. Assuming a 5 percent discount rate and 30 years of withdrawal and 
monitoring, the NPV ofthis annual OM&M cost is $8.9 million. Note that this cost would 
be added to the base costs ofthe selected on-Site and off-Site surface soil remedies. 


9.3 Detailed Remedial Alternatives Evaluation: Off-Site Surface Soil Remedies 


Remedies for surface soil off-Site are evaluated separately from impacted on-Site media and 
UFA groundwater. Collection of off-Site surface-soil data is still ongoing. Concentrations of 
Site-related contaminants in off-Site soil are being compared to the Florida SCTLs. SCTLs 
are conservative and protective of human health for intended uses ofthe land (i.e., there are 
different cleanup levels for residential and commercial land uses). The Florida Department 
of Health (FDOH) is conducting health studies in the vicinity ofthe former Koppers Site and 
continues to issue health advisories as soil sampling results are obtained. 


Based on the data obtained to date, it is expected that remedial action will be implemented in 
some areas ofT-Site to the west ofthe Site. Surface soil conditions to the north, east, and 
south ofthe Site will be determined during ongoing sample collection. The precise area of 
reinedial action, if any, is yet to be determined; however, there is enough information to 
identify and evaluate potential reinedial alternatives. 


Four off-Site surface soil remedies (Ofl^) are considered: No Action (OfR-1), removal (OfR-
2), institutional and/or engineering controls (OfTl-3), and a hybrid remedy consisting of 
removal, institutional controls and/or engineered controls (OfR-4). 


9.3.1 Alternative OfR-1: No Action 
Capital cost: SO million 
Annual O&M costs: $0 
Total Present Worth: $0 
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The No Action alternative provides a baseline for comparison, and is required by the NCP. 
There would be no restrictions on land use in the residential area west ofthe facility, and no 
actions would be implemented to address contaminant concentrations in the soil. 


Overall Protection ofHuman Health and the Environment 


The No Action alternative would fail to reduce any potentially unacceptable risks posed by 
contaminants in surface soils at properties that do not meet selected cleanup goals based on 
guidance for Florida's SCTLs. Human health and the environment would not be protected at 
such properties. Therefore, the No Action alternative may not satisfy this threshold criterion 
at some properties. 


Compliance with ARARs 


The No Action alternative for off-Site surface soil would fail to meet ARARs at properties 
for which potential risks exceed selected cleanup goals based on guidance for Florida's 
SCTLs. Any potentially unacceptable risk associated with dermal contact, inhalation, or 
ingestion ofsoil would remain unaddressed with the No Action alternative. 


Lonji-Term Effectiveness and Permanence 


At properties that do not meet selected cleanup goals based on guidance for Florida's 
SCTLs, surface soil posing potentially unacceptable risks would remain in place. No 
institutional controls would be implemented to prevent potential future exposures. 
Therefore, the No Action alternative would be ineffective in the long term. 


Reduction of Toxicity. Mobilin'. or Volume by Treatment 
The No Action alternative does not include any treatment technology component. There 
would be no decrease in toxicity, inobility, or volume ofCOCs. 


Short- Term Effectiveness 


The No Action alternative does not include any implementation activities, and therefore, 
there are no additional short-term risks to the community or environment. By default, this 
alternative would not create additional risks during implementation because there would be 
no actions to implement. 


Implementability 


There are no constructability, administrative, or availability impediments associated with 
implementing this alternative. 


Cost 


The costs for implementing this alternative would be minimal. Note that any cost associated 
with the No Action alternative would be added to the base costs ofthe selected on-Site and 
UFA remedies. 
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9.3.2 Alternative OfR-2: Remove Impacted Soil 
Capital cost: $5.66 Million 
Annual O&M costs: $15,000 
Total Present Worth: $6.1 Million 


This approach, although disruptive of residential lives and privacy during implementation, is 
a one-time action that permanently eliminates the potential risk associated with potential ofT-
Site exposure to the impacted soil and does not require continual long-term maintenance. 
Soil that is removed would be transported to the former Koppers Inc. property for further 
action consistent with the onsite alternative selected. 


Overall Protection of Human Health and the Environment 


The removal of impacted soil provides protection of human health within the areas 
surrounding the Site exceeding selected cleanup goals based on guidance for Florida's 
SCTLs. After completion ofthe removal and property restoration, none ofthe surface soil 
would present potentially unacceptable risks. 


Compliance with AltARs 


The soil removal action would comply with chemical-specific ARARs. After completion of 
the removal action, none of the remaining surface soil would present potentially 
unacceptable risks. ARARs associated with e.xcavation and soil transport would apply to 
this alternative. Location-specific ARARs also would be met by OfR-2. 


Lona-Term Effectiveness and Permanence 
The soil removal action would be permanent and effective in the long-term. 


Reduction of Toxicin'. Mobilin'. or Volume by Treatment 


The soil removal is not a treatment action; however, it would reduce T/M/V ofcontaminants 
associated with surface soil in off-Site areas to allowable levels. The soil would be 
transported to another location where contaminants would be unavailable for exposure to 
residents. The soil would be managed with soil derived from on-Site remedial activities. 


Short- Term Effectiveness 


The process of excavating off-Site soil and transporting it onto the Site property (if selected 
as the disposal option) likely will create substantial amounts of dust and other risks 
associated with operation of large trucks and heavy equipinent. The exposure to 
contaminants in soil may increase while the remedy is implemented. This potential increase 
in exposure will require short term safety controls, such as temporary relocation, dust control 
and air inonitoring, for the residential population. 


Implementabilin' 


The removal action consists of well established excavation technologies. Contractors and 
vendors for this remedy exist and are readily available for this type of project. Access 
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between the residential areas and the western portion ofthe Site can be created. Access to 
and availability of sufficient volumes of clean fill material is likely. 


Cost 


Actual capital costs forthis excavataion remedy are based almost entirely on the actual soil 
volume that will be addressed. The sampling and assessment program for off-Site surface 
soil has not been completed at this time. Although, the exact number of parcels requiring 
specific action is unknown at this time, upper bound assumptions were made to develop an 
estimate of cost. A total of 35 acres (approximately 100 parcels of residential- or 
commercial-use lots) were assumed to require excavation down to 2 feet bis, and clean fill 
equivalent to 2.5 feet was assumed to be needed to restore excavation areas. Based on these 
assumptions, the total volume ofsoil is estimated to be 113,000 cubic yards. Under these 
assumptions, the capital costs for this remedy option is $5.66 million with a minimal annual 
maintenance cost of $15,000 per year for 30 years. This results in an estimate of $6.1 
million for OfR-2. Note that the cost for this remedy will be added to the base costs ofthe 
selected on-Site and UFA remedies. 


9.3.3 Alternative OfR-3: Institutional and Engineering Controls 
Capital cost: $9.48 Million 
Annual O&M costs: $150,000 
Total Present Worth: $11.9 Million 


This alternative includes administrative and/or engineering actions intended to control the 
potentially complete exposure pathways between contaminants in soils and off-Site receptors 
rather than removing the contaminated soil. Preventing a receptor from contacting 
contaminants in environmental media is effectively the same as eliminating the potential 
exposure for that receptor. Both institutional and engineering controls would be applied in a 
way that reduces or eliminates exposure to surface soil in the afTected area. Engineering 
controls encompass a variety of engineered remedies to contain or reduce contamination, or 
physical barriers intended to limit access to property. Engineering controls, as they relate to 
the ofT-Site properties, include fences, signs, caps or barriers. It can also include purchase of 
property to eliminate direct exposure of residents to contaminated soil. 


Overall Protection ofHuman Health and the Environment 


Overall protection ofthe off-Site human receptors can be accomplished through institutional 
and/or engineering controls. These actions control exposure to contaminants in off-Site 
soils; they do not eliminate or move contaminated soil. Overall protection of human health 
and the environment can be accomplished through appropriate controls that are maintained 
for the long term. 


Compliance with .4R.4Rs 


ARARs are met when off-Site residential or commercial receptors are prevented from 
contacting surface soil that poses a potentially unacceptable risk. 
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Long-Term Effectiveness and Permanence 


Soils containing contaminants will remain in place. Therefore, the controls must be made 
effective and long lasting. Institutional controls require long-term compliance with land use 
restrictions to be effective. Engineering controls require long-term maintenance. 


Reduction of Toxicin'. Mobilin', or Volume by Treatnient 


This alternative does not include any treatment technology component. A soil cover would 
prevent contact with COCs in soil posing a potentially unacceptable risk, but engineering 
controls would not reduce the inherent toxicity or volume ofthe contaminants in soils. 


Short- Term Effectiveness 
This remedy is less disruptive than excavation, though some disruption would be required 
for soil covers. Implementing the administrative actions would not create additional risk to 
people on the surrounding properties. 


Implementabilin' 


This alternative poses significant implementability challenges for installation ofsoil covers, 
but the challenges are less than soil removal. Implementing the engineering and institutional 
controls will require the consent ofthe affected property owners. 


Co.st 


The sampling and assessment program for otT-Site surface soil has not been completed at this 
time. Although, the exact nuinber of parcels requiring specific action is unknown at this 
time, upper-bound assumptions were made to develop an estimate of cost. A total of 100 
parcels of residential- or commercial-use properties were assumed to require some action. 
Of those, it was assumed that the owners of 50 properties would agree to sell their properties, 
with the remaining parcels to be protected through a combination of institutional and 
engineering controls. Under these assumptions, the capital cost for this remedy option is 
estimated to be $9.48 million with a minimal annual maintenance of engineering controls of 
$150,000 per year for 30 years. This results in an estimate of $11.9 million forOfR.-3. Note 
that the cost for this alternative will be added to the base costs ofthe selected on-Site and 
UFA remedies. 


9.3.4 Alternative OfR-4: Removal, Institutional Controls, and/or Engineering Controls 
(Hybrid) 
Capital cost: $7.18 Million 
Annual O&M costs: $65,000 
Total Present Worth: $8.3 Million 


This alternative consists ofa combination of removal and institutional and engineering 
controls. The distinction between soil to be excavated and soil to be addressed by 
institutional and engineering controls will be based on contaminant concentration(s). parcel 
iand use (present and future), and, most importantly, property-owner preferences. Soil that is 
removed would be transported to the on-site property for further action consistent with the 
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onsite remedy selected. Engineering controls encompass a variety of engineered remedies to 
contain or reduce contamination, or physical barriers intended to liinit access to property. 
Engineering controls, as they relate to the off-Site properties, include fences, signs, caps or 
barriers. In this case, engineering controls also include purchase of properties to eliminate 
exposure pathways. 


Overall Protection ofHuman Health and the Environment 


Overall protection ofthe off-Site human receptors is accomplished through a combination of 
soil removal and controls to prevent potential exposure. 


Compliance with .AR,ARs 


ARARs are met through a combination ofsoil removal and controls to prevent potential 
exposure. This combination of approaches is provided in guidance for Florida SCTLs. 


Long-Term Effectiveness and Permanence 


This remedy would be effective in the long term through a combination ofsoil removal and 
permanent controls to prevent potential exposure. 


Reduction of Toxicity. Mobility, or Volume hy Treatment 
Same as previous alternatives. 


Short- Term Effectiveness 
There would be disruptions and short-term risks in the off-Site areas that would need to be 
mitigated as part ofthis alternative. 


Implementabilin' 


This alternative provides maximum fiexibility in implementability by allowing different 
approaches, as warranted, for different areas. 


Co.st 
The sampling and assessment program for off-Site surface soil has not been completed at this 
time. Although, the exact nuinber of parcels requiring specific action is unknown at this 
time, upper bound assumptions were made to develop an estimate of cost. A total of 31.5 
acres (refiecting approximately 90 parcels of residiential- and commercial-use property) 
were assumed to require e.xcavation down to 2 feet bis, and clean fill equivalent to 2.5 feet 
for restoring the e.xcavated areas. Based on these assumptions, the total volume ofsoil 
assumed to need excavation is 102,000 cubic yards. Furthermore, it was assumed that the 
owners of 10 percent of parcels (i.e., 10 properties) would agree to sell their property. Those 
properties would be addressed through a combination of institutional and engineering 
controls. Under these assumptions, the capital costs forthis remedy option is $7.18 million 
with a minimal annual maintenance for cover and engineering controls of $65,000 per year 
for 30 years. This results in an estimate of $8.3 million forOfR-4. Note that the cost for this 
alternative will be added to the base costs ofthe selected on-Site and UFA remedies. 
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9.4 Offsite Sediment Alternative 
The Agency evaluated the PRP's 2010 ecological screening level risk assessment and its 
accompanying revisions and does not believe that it provides an adequate basis to select 
reinedial goals for offsite sediment. EPA drew this conclusion because this assessment was 
based on assumptions used in the screening level risk assessment that have not yet obtained 
acceptance by EPA and Florida DEP. The Agency gave PRP the opportunity to provide an 
adequate ecological assessment; however, the product delivered was not adequate for 
determining risks to ecological receptors. Therefore, EPA is utilizing conservative default 
ecological endpoints described below in identification and selection of cleanup goals for 
remedial goal selection with provision for utilizing background concentrations in 
determining appropriate cleanup goals should background concentrations be found to exceed 
the threshold efTect concentration (TEC) levels. 


The selected remedy address citizen concerns with the creeks in two distinct ways. First, to 
address previous contamination of the sediments in each creek, sediments that have 
contaminant concentrations associated with either former Cabot Carbon or Koppers that 
exceed the threshold effects concentrations (i.e. contaminant concentrations in excess of 
levels that would adversely effect animal life) are required to be excavated and replaced with 
clean fill material. Assessment of creek sediments is ongoing. To address possible future 
impacts on sediments, the former Koppers facility is required to construct and operate a 
detention/retention pond(s) to capture storm vvater from the former Koppers Site prior to 
allowing it to be discharged to the tributary to Springstead Creek. The detention/retention 
pond(s) will be designed, including placement, during the reinedial design ofthe on-site 
remedy. 


Although future migration of contaminated soils due to storm vvater flow is highly unlikely 
due to the implementation of Site surface covers and consolidation of contaminated materials 
beneath a low-permeability cover/cap, storm vvater capture will allow potentially 
contaminated sediment to settle so that it will not be released to the creeks. 
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10.0 Comparative Analysis of Alternatives 


All of the remedial alternatives were examined with respect to the requirements in the NCP, 
Code of Federal Regulations (CFR) (40 CFR Part 300.430[e] [9] iii), CERCLA, and factors 
described in Guidance for Conducting Remedial Investigations and Feasibility Studies 
Under CERCLA (EPA, 1988), The nine evaluation criteria include the following: 


Threshold Criteria 


• Overall protection of human health and the environment; and, 


• Compliance with ARARs. 


Balancing Criteria 


• Short-term efTectiveness; 


• Long-term effectiveness and permanence; 
• Reduction of mobility, toxicity, or volume through treatment; 
• Implementability; and, 
• Cost. 


Modifying Criteria 


• State acceptance; and 
• Community acceptance. 


A comparative analysis ofthe alternatives based on the threshold and balancing evaluation 
criteria is presented below. The objective of this section is to compare and contrast the 
alternatives to support selection ofthe remedy for the Site. 


10.1 Overall Protection of Human Health and the Environment 


With the exception ofthe no action alternatives and OnR-2, each alternative satisfies the 
threshold criterion of overall protection of human health and the environment and 
compliance with ARARs. 


10.2 Compliance with ARARs 


Section 121 (d) of CERCLA and NCP §300.430(t)( I )(ii)(B) require that RAs at Superfund 
sites at least attain legally applicable or relevant and appropriate Federal and State 
requirements, standards, criteria, and limitations, which are collectively referred to as 
"ARARs," unless such ARARs are waived under CERCLA Section 121(d)(4). 


Applicable requirements are those cleanup goals, standards of control, and other substantive 
requirements, criteria, or limitations promulgated under Federal or State environmental laws 
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or facility siting laws that specifically address a hazardous substance, pollutant, contaminant, 
RA, location, or other circumstance found at a Superfund site. Only those State standards 
that are identified by a state in a timely manner and that are more stringent than Federal 
requirements may be applicable. Relevant and appropriate requirements are those cleanup 
goals, standards of control, and other substantive requirements, criteria, or limitations 
promulgated under Federal or State environmental laws or facility siting laws that, while not 
"applicable" to a hazardous substance, pollutant, contaminant, RA, location, or other 
circumstance at a Superfund site, address problems or situations sufficiently similar to those 
encountered at the Superfund site that their use is well-suited to the particular site. Only 
those State standards that are identified in a timely manner, and are more stringent than 
Federal requirements, may be relevant and appropriate. Compliance with ARARs addresses 
whether a remedy will meet all ofthe ARARs of other Federal and State environmental 
statutes or provides a basis for invoking waiver. 


Each reinedial alternative is evaluated for its compliance with ARARs as defined in 
CERCLA Section 121(f). The following items must be considered during the evaluation: 


• Compliance with contaminant-specific ARARs (i.e.. MCLs). This consideration 
includes whether contaminant-specific ARARs can be met and whether a waiver may 
be appropriate if they cannot be met. 


• Compliance with location-specific ARARs (i.e., protection of historic sites, 
regulations regarding activities near wetlands/fioodplains). This consideration 
includes whether location-specific ARARs can be met or waived. 


• Compliance with action-specific ARARs (i.e., RCRA treatment technology 
standards). This consideration includes whether action-specific ARARs can be met 
or waived. 


With the exception ofthe no action alternatives, each alternative satisfies the threshold 
criterion of compliance with ARARs. OnR-2 was ranked lower than the other on-Site 
alternatives because it might not comply with all chemical-specific ARARs, and therefore 
would potentially not satisfy' this threshold criterion. 


10.3 Long-Term Effectiveness and Permanence 


Long-term efTectiveness and permanence refers to expected residual risk and the ability ofa 
remedy to maintain reliable protection of human health and the environment over time, until 
all clean-up levels have been met. This criterion includes the consideration of residual risk 
that will remain following remediation and the adequacy and reliability of controls. Each 
alternative, except the No Action Alternative 1, provides some degree of long-term 
protection. Evaluation of the long-term efTectiveness and permanence of a remedial 
alternative addresses the outcome ofa reinedial alternative in terms ofthe risk remaining at 
the site after RAOs are achieved. Long-term effectiveness is evaluated based on the 
following three factors: 
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• Magnitude ofthe remaining risk. This consideration addresses the residual risk 
remaining from untreated waste or treatment residuals at the end ofthe remedial 
activities; 


• Adequacy of controls. This consideration addresses the adequacy and suitability of 
the controls, if necessary, that are used to manage the treatment residuals or 
untreated wastes that remain at the Site; and 


• Reliability ofthe controls. This consideration addresses the long-term reliability of 
manageinent controls, if used, for providing continued protection from the treatment 
residuals or untreated wastes. 


10.3.1 On-Site Alternatives 
The No Action alternative has no long-term efTectiveness toward addressing the RAOs, thus 
it received the lowest score. OnR-2 is less efTective and permanent in the long-term because 
so little active remediation is implemented by that alternative. The two excavation 
alternatives, OnR-3A and OnR-3B, are ranked higher than other alternatives based on their 
permanent removal action (excavation and on-Site disposal) of contaminated media. Each of 
the other alternatives has a high likelihood of long-term effectiveness and permanence. ICs 
will be necessary for all alternatives to ensure compatible land use is maintained. Similarly, 
all alternatives would necessitate Five-Year Reviews of remedy protectiveness since 
unrestricted use/unlimited exposure criteria would not be met. Adequate and reliable 
controls can be readily established for all ofthe alternatives. 


10.3.2 Upper Floridan Aquifer Alternatives 
The No Action alternative does not directly address constituent mass in the environment, and 
would have only indirect impact on constituent mass through incidental natural attenuation. 
UFA-2 would meet the RAOs through continued extraction of impacted groundwater at 
selected, adaptable locations and the through aquifer's ability to naturally attenuate a 
decreasing constituent mass. 


10.3.3 Off-Site Alternatives 
The No Action alternative would be ineffective in the long term at properties that do not 
meet selected cleanup goals based on guidance tor Florida SCTLs. Contaminated soil 
removal actions outlined in OfR-2 and OfR-4 would be permanent and effective in the long-
term. OfR-3 requires the ICs that require long-term compliance with land use restrictions and 
engineering controls that require long-term maintenance so it was rated lower than OfR-2. 
The hybrid, OfTl-4, requires ICs and engineering controls as well, but it does include 
e.xcavation, so it was ranked higher than OfR-3 but lower than OfR-2. 


10.4 Reduction of Mobility, Toxicity, or Volume through Treatment 


Reduction of Mobility, Toxicity, or Volume (M/T/V) through treatment refers to the 
anticipated performance ofthe treatment technologies that may be included as part ofa 
remedy. This criterion addresses the statutory preference for selecting a RA that employs 
treatment technologies that are able to permanently and significantly reduce the M/T/V of 
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the COCs as their principal element. The ability ofa reinedial alternative to reduce the 
M/T/V ofthe COCs is evaluated based on the following five factors: 


• The treatment processes, the remedies employed and the materials they treat; 
• The amount (mass or volume) of hazardous materials that will be destroyed or 


treated by the remedial alternative, including how the principal threat(s) will be 
addressed; 


• The degree of expected reduction in M/T/V ofCOCs, measured as a percentage of 
reduction or order of magnitude; 


• The degree to which the treatment is irreversible; and 
• The type and quantity of treatment residuals that would remain following the 


treatment actions. 


10.4.1 On-Site Alternatives 
The No Action alternative does not include any treatment technologies or remedy 
components. It would not reduce the T/M/V ofcontaminants in soils or groundwater. OnR-
3B was judged the most effective alternative in this regard. It involves excavation to the 
middle clay and treatment ofthe excavated soil by S/S. This would significantly decrease the 
mobility of COCs by binding the contaminants and DNAPL to the soil and reducing 
hydraulic conductivity ofthe treated volume. Although the inobility ofthe contaminants will 
be reduced by the barrier wall system in both the Surficial Aquifer and Upper Hawthorn and 
graded surface covers would decrease the potential inobility ofcontaminants by reducing 
vvater infiltration through impacted soils, OnR-5 A was judged the least effective alternative 
with regard to reducing M/T/V. The toxicity and volume ofthe contaminants would remain 
unchanged in the containment cell. It is noteworthy that this is a relative scale; in other 
words, the other alternatives are superior to OnR-5A in this regard, but may not refiect actual 
effectiveness for site conditions. The barrier wall system is effective but less so in reducing 
M/T/V than the other alternatives. 


10.4.2 Upper Floridan Aquifer Alternatives 
The No Action alternative does not include any treatment technology components. It would 
have only indirect impact on T/M/V of UFA contaminants through natural attenuation. The 
groundwater withdrawals and natural attenuation mechanisms outlined in UFA-2 reduce and 
eventually eliminate COC mass in the aquifer. 


10.4.3 Off-Site Alternatives 
The No Action alternative (OfR-1) and Institutional and Engineering Controls alternative 
(OtR-3) do not include any treatment technology component. There would be no decrease in 
toxicity, mobility, or volume ofCOCs. For this reason, both received the lowest possible 
score. The soil removal outlined in OfR-2 and OfR-4 would reduce T/M/V ofcontaminants 
associated with surface soil in off-Site areas to allowable levels. However, this is a removal 
not a treatment action so each alternative was awarded a moderate score. 
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10.5 Short-Term Effectiveness 


Short-term efTectiveness evaluates the period offline needed to implement the remedy and 
any adverse impacts that may be posed to workers, the community and the environment 
during RA until cleanup objectives are achieved. The short-term effectiveness ofa reinedial 
alternative is evaluated with respect to its efTect on human health and the environment during 
its implementation. Short-term effectiveness is evaluated based on the following four 
factors: 


• Protection ofthe community during the RA. This consideration addresses any risk 
that results from the implementation ofthe RA (i.e., dust from an excavation) that 
may affect human health 


• Protection of workers during the RA. This consideration addresses threats that may 
afTect workers and the efTectiveness and reliability of protective measures that may 
be taken 


• Environmental impacts. This consideration addresses the potential adverse 
environmental impact that may result from the implementation of the remedial 
alternative and evaluates how efTective available mitigation measures would be to 
prevent or reduce the impact 


• The amount offline required until the RAOs are achieved. This consideration 
includes an estimate ofthe time required to achieve protection for the entire Site or 
for individual elements associated with specific Site areas of threats. 


10.5.1 On-Site Alternatives 
The No Action alternative does not include any implementation activities; therefore, there 
are no additional short-term risks to the community or environment. This alternative is 
therefore considered to be efTective in the short-term and thus received the maximum score. 
Similarly, OnR-2 is simply the continuation ofthe current interim remedial measures with 
the addition of surface regrading and cover to prevent direct exposure. Short-term risks are 
low. The excavation options, OnR-3 A and OnR-3 B, were deemed to have short-term risks 
that will require mitigation. Excavation, ex situ solidification, and surface covers will 
involve substantial use of heavy equipinent, large open excavations, and temporary above-
ground stockpiling of impacted soil. There will be emissions from machinery, risks of injury 
to remediation workers, risks of exposure to on-Site personnel, and risks of surface vvater 
runoff impacts during construction. The short term risks can be managed through 
engineering controls, responsible construction management, and safe work practices. 


10.5.2 Upper Floridan Aquifer Alternatives 
The No Action alternative includes no implementation activities, and therefore, there are no 
additional short-term risks to the community or environment. There would be minimal health 
and safety risks associated with installing wells, pumps, and conveyance pipes from UFA 
wells to the groundwater treatment plant as outlined in UFA-2. 


10.5.3 Off-Site Alternatives 
The No Action alternative does not include any implementation activities, and therefore, 
there are no additional short-term risks to the community or environment. E.xcavations 
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outlined in OfR-2 and OfR-4 will create substantial amounts of dust and other risks 
associated with operation of large trucks and heavy equipinent. The exposure to 
contaminants in soil may increase while the remedy is implemented. This potential increase 
in exposure will require short term safety controls, such as temporary relocation, dust control 
and air inonitoring, for the residential and business population. 


10.6 Implementability 


Implementability addresses the technical and administrative feasibility ofa remedy from 
design through construction and operation. Factors such as availability of services and 
materials, administrative feasibility, and coordination with other governmental entities are 
also considered. 


10.6.1 On-Site Alternatives 
The No Action alternative is implementable because no action is performed. The barrier 
wall alternatives ("OnR-5" series) present implementation challenges, but these challenges 
can be overcome. Treatability studies will be required to select the slurry mix design and to 
determine the long-term compatibility ofthe backfill. Constructing the barrier wall will 
require mobilizing large equipment and materials at and around the Site, which may be 
logistically challenging. The design depth ofthe vertical barrier is near the practical limit of 
the technology. E.xcavation alternatives OnR-3A and OnR-3B present very serious 
implementation challenges. E.xtremely large e.xcavations would be required, extremely large 
quantities ofsoil would need to be processed, and extremely large volumes of groundwater 
will require treatment and disposal. The amount of space, equipment, and time needed 
would be much larger than any other remedy considered and may be infeasible. Institutional 
controls imposed under all alternatives are considered to be readily implementable. 


10.6.2 Upper Floridan Aquifer .Alternatives 
The No Action alternative includes no implementation activities. The anticipated activities 
associated with UFA-2 (groundwater extraction from wells combined with a MNA program) 
can be readily implemented. 


10.6.3 Off-Site Alternatives 
There are no constructability, administrative, or availability impediments associated with the 
No Action alternative. OfR-3 poses some implementability challenges for installation ofsoil 
covers, but the challenges are less than soil removal (OfR-2 and OfR-4). Implementing the 
engineering and institutional controls outlined in OfR-3 and OfR-4 will require the consent 
ofthe property owners affected. The soil removal described in OtR-2 and OfR-4 consist of 
well-developed e.xcavation equipinent and technologies. Access between the residential areas 
and the western portion ofthe Site can be created. Access to and availability of sufficient 
volumes of clean fill material is likely. 


10.7 Cost 


For each reinedial alternative, a minus 30 to plus 50 percent cost estimate has been 
developed. Cost estimates for each remedial alternative are based on conceptual engineering 
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and design and are expressed in 2010 dollars. The cost estimate for each remedial 
alternative consists ofthe tbllowing four general categories: 


• Capital Costs. These costs include the expenditures that are required for construction 
of the remedial alternative (direct costs) and non-construction/overhead costs 
(indirect costs). Capital costs are exclusive ofthe costs required to operate and 
maintain the remedial alternative throughout its use. Direct costs include the labor, 
equipment and supply costs, including contractor markups for overhead and profit, 
associated with activities such as mobilization, monitoring, site work, installation of 
treatment systems, and disposal costs. Indirect costs include items required to 
support the construction activities, but are not directly associated with a specific 
item. 


• Total Construction Costs. These costs include the capital costs with the addition of 
the contractor fee (at 10 percent of capital costs), engineering and administrative 
costs (at 15 percent of capital costs), and a contingency allowance set at 25 percent 
ofthe capital costs with contractor fees and engineering and administrative costs. 


• Present Worth O&M Costs. These costs include the post-construction cost items 
required to ensure or verify the continued effectiveness ofthe remedial alternative. 
O&M costs typically include long-term power and material costs (i.e., operational 
cost ofa vvater treatment facility), equipment replacement/repair costs, and long-term 
monitoring costs (i.e., labor and laboratory costs), including contractor markups for 
overhead and profit. Present worth analysis is based on a five percent discount rate 
over a period of 30 years. 


• Total Present Worth Costs. This is the sum of the total construction costs and 
present worth O&M costs and forms the basis for comparison ofthe various remedial 
alternatives. 


10.7.1 On-Site Alternatives 
Based on a conceptual-level cost estimate and preliminary assumptions, the estirnated costs 
for the on-site remaining alternatives are summarized in Table 9. 


10.7.2 Upper Floridan Aquifer Alternatives 
Based on a conceptual-level cost estimate and preliminary assumptions, the estimated costs 
for the on-site remaining alternatives are summarized in Table 9. 


10.7.3 Off-Site Alternatives 
Since soil volume and the specific approach chosen by property owners are unknown at this 
time, the cost and remediation timeframe for the off-Site alternative are only estimated based 
on preliminary conceptual-level assumptions. These costs are summarized on Table 9. Each 
affected private property owner will be contacted by the PRP to discuss the best approaches 
to address the soil impacts on their private property. 


10.8 Modifying Criteria 


State and community acceptance are modifying criteria that shall be considered in selecting 
the RA. 
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10.8.1 State/Support Agency Acceptance 


The State of Florida, as represented by FDEP, has assisted in the Superfund process through 
the review ofthe RI/FS documents and has actively participated in the decision making 
process. Based on this interaction, it is expected that FDEP will support the selected 
remedy. 


10.8.2 Community Acceptance 


Approximately 1000 copies ofthe Proposed Plan were mailed to citizens in neighborhoods 
adjacent to the Site. The notice of availability of documents pertinent to the proposed 
remedy was published in the Gainesville Sun newspaper on July 15, 2010. EPA Region 4 
presented the Proposed Plan to the community on August 5,2010 and held a public comment 
period from July 15 through August 15, 2010. Subsequently, the EPA determined that it 
should provide more details and clarification of the preferred remedy in response to 
questions and concerns voiced by the community during the public meeting. Two separate 
fact sheets, one for the preferred remedy and one for off-Site soil cleanup activities, were 
prepared. A public availability session was held on October 6,2010 to provide an additional 
opportunity for the community to address any remaining questions that they may have about 
Site cleanup. EPA's responses to questions and comments received are included in the 
Responsiveness Summary which is Appendix A to this ROD. 


10.9 Principal Threat Wastes 


The NCP establishes an expectation that EPA will address the principal threats posed by a 
site through treatment wherever practicable (NCP §300.430(a)(l)(iii)(A)). Identifying 
principal threat waste combines concepts of both hazard and risk. In general, principal threat 
wastes are those source materials considered to be highly toxic or highly mobile, which 
generally cannot be contained in a reliable manner or would present a significant risk to 
human health or the environment should exposure occur. 


Principal threat wastes (DNAPL and DNAPL-impacted soil) will be dealt with by a 
combination of containment and two forms oftreatment: ISGS and ISS/S. The containment 
mechanism will be a vertical retaining/barrier wall installed to encircle each source area and 
to extend vertically to the top ofthe HG middle clay, approximately 65 feet deep. The total 
length ofthe barrier walls will be approximately 4,800 feet and the total vertical square 
footage will be 314,000 square feet. 


The ISGS technology uses a buffered solution of sodium permanganate and catalysts 
injected into the target zone to reduce the fiux ofCOCs from residual DNAPL into the 
aqueous phase and to enhance the bioremediation ofthe aqueous-phase COCs. The ISGS 
technology involves the beneficial mechanisms described below: 


I. Chemical and biological oxidation of DNAPL contaminants, especially relatively 
low molecular weight contaminants such as naphthalene; 
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2. Chemical hardening of remaining DNAPL which would be composed of 
proportionally higher fractions of high molecular weight, relatively insoluble organic 
contaminants; 


3. Precipitation of manganese dioxide complexes at the DNAPL interface to encrust the 
DNAPL, thereby inhibiting dissolution ofcontaminants into groundwater. 


4. Precipitation of manganese dioxide complexes within the interstitial spaces ofthe 
aquifer, effectively reducing the porosity ofthe aquifer matrix and thereby restricting 
the water movement through DNAPL-impacted material. 


The ISS/S process involves applying additives, such as cement, lime, fly ash, or polymers, to 
bind with the soil particles to reduce the mobility ofthe contaminants using large diameter 
auger drilling/mixing equipment. The desired result is a solidified soil matrix of very low 
permeability and high strength. The reduced permeability significantly reduces mass flux of 
all COCs during precipitation infiltration. Chemical fixation of certain COCs to the S/S 
matrix may also occur. ISS/S of DNAPL-impacted soil will significantly reduce the inobility 
of DNAPL and Site COCs. The combined use ofthe ISGS and ISS/S technologies means 
that the statutory preference for treatment will be satisfied by the selected remedy. 
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11.0 Selected Remedy 


11.1 Rationale for the Selected Remedy 


Based upon consideration ofthe requirements of CERCLA, the NCP, OSWER Directive 
9285.6-08 (Principles for Managing Contaminated Risks at Hazardous Waste Sites), FDEP 
regulations (as ARAR), the detailed analysis of the alternatives, and public and state 
comments, EPA has selected the following three-part remedy: 


• OnR-5H: An on-Site remedy that focuses primarily on addressing impacted 
groundwater and sources ofcontaminants in the surface soil, Surficial Aquifer and 
Upper and Lower Hawthorn zones, through a combination of treatment and 
containinent. 


• UFA-2: A UFA remedy that consists of (1) targeted groundwater e.xtraction for 
groundwater containing higher and more persistent contaminant concentrations: and 
(2) institutional controls and MNA where there are low-level exceedances of cleanup 
goals. 


• OfR-4: An off-Site remedy that includes soil removal and/or institutional and 
engineering controls. 


Together, the selected remedy components meet the threshold criteria of protection to human 
health and the environment and compliance with ARARs. Further, the selected remedy 
satisfies the RAOs discussed in Section 8.0. The selected remedy will satisfy the statutory 
requirements of CERCLA Section 121(b) by being protective of human health and the 
environment; complying with ARARs; being cost-effective; utilizing permanent solutions 
and alternative treatment technologies to the maximum e.xtent practicable; and meeting the 
preference for remedies that employ treatment that permanently and significantly reduces the 
M/T/V of hazardous wastes as a principal element. This action represents the final remedy 
selected for the Site. and. as such, is compatible with the intended future use ofthe Site. A 
fourth component ofthe remedy will address offsite 


11.2 Description of the Selected Remedy 


The selected remedy has three parts that address three distinct media groups: on-Site media 
(soil and groundwater above the Upper Floridan Aquifer [UFA]), groundwater in the UFA, 
and off-Site media (soil, sediment, and surface vvater). Each is discussed separately below. 


11.2.1 On-Site Remedy (OnR-5H) 


Implementation details of the relevant components are described in the following 
subsections. 


/1.2.1.1 Soil consolidation urea. This remedy component consists of establishing an on-Site 
soil consolidation area conceptually shown on Figures 14 and 15. Source area materials 
treated in place as well as soil removed from other on-Site and off-Site areas will be 
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contained within the consolidation area. The soil consolidation area will be designed to 
contain the soil contamination, and to prevent human contact and migration to groundwater 
off-Site. The most contaminated soil (principal threat waste [PTW]) will be treated within 
the consolidation area. An engineered cap will be constructed over the soil-consolidation 
area and over the vertical barrier wall (see Section 11.2.1.2). The cap covering the vertical 
wall containment zone will serve to minimize storm water infiltration into the containment 
zone, thereby minimizing the vvater recharge into the containment zone. There will be a 
gentle slope on the containment area to prevent surface vvater from accumulating. Other 
storm vvater inanagement controls such as rerouting and detention basins will be used to 
reduce the likelihood of surface water contact with potentially contaminated soil. 


/1.2.1.2 Vertical barrier wall. This remedial component consists of surrounding the entire 
consolidation area with a continuous vertical subsurface barrier wall. Subsurface barrier 
walls often are used in environmental remediation where contaminants that move through 
groundwater may pose a potential threat to a source of drinking water. They have been used 
for decades as long-term solutions for controlling seepage. Barrier walls are typically 
constructed ofa soil, bentonite (clay), and vvater mi.xture. However, a cement/bentonite or 
other mixture may be used for greater structural strength and to reduce degradation due to 
chemical interactions. The barrier wall will be joined to the top ofthe low permeability 
Hawthorn Group middle clay unit (approximately 65 feet below ground). Because the 
Hawthorn Group middle clay layer does not readily transmit vvater due to its low 
permeability and the surface cover/cap minimizes vvater from entering from above, the 
vertical barrier wall creates a subsurface containment area designed to completely surround 
the contaminated soil and groundwater in the surflcial aquifer and Upper Hawthorn aquifer. 
The cap covering the vertical wall containment zone will minimize storm water infiltration 
into the containment zone, thereby minimizing the water recharge through the contaminated 
soil. 


/1.2.1.3 Surface grading and covers. This reinedial component mostly applies to on-Site 
areas outside ofthe soil consolidation area. The green area on Figure 14 shows the soil 
outside of the consolidation area. First, soil hot spots in this area which exceed soil 
leachability target levels will be excavated and placed within the on-Site consolidation area. 
Then clean surface soil will be applied such that a minimum of two feet of clean surface soil 
will be in place beneath the final surface. Prior to installation ofthe surface cover, the Site 
will be regraded to redirect storm vvater runoff away from the consolidation area and 
producing non-erosive drainage across the site. The Site grading activity will involve 
removal of some surface soils, with placement within the soil consolidation area on-Site. 
The installation of an additional surface cover atop ofthe clean soil of materials consistent 
with future land use will minimize penetration of surface vvater and protect against direct 
contact with contaminated soils above residential cleanup levels. Final surface covers may 
consist ofa hard wearing surface such as concrete or asphalt with appropriate supporting 
base material, or, as appropriate, vegetation. 


In summary, the potential components ofthe final grading and covering plan may include 
(but will not be limited to) one or more ofthe following: 
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• Excavation with a two-foot soil cover; 
• Placement ofa two-foot soil cover without excavation; 
• Placement ofa two-foot soil cover and covering with a road and or paved parking 


area; and 
• Placement ofa lined pond over exposed soil. 


This remedy component likely will result in the removal of trees on Site. It will be desirable 
to keep existing trees as a buffer along the western and northern property boundaries near 
existing residences. It will also be desirable to keep many ofthe existing on-Site monitoring 
wells (especially in the HG and UFA) intact during this activity; this may require 
modification ofthe wells and care during remedy construction. 


Dust controls in the form of dust suppression will be implemented through continuous vvater 
application. During the remedial design ofthe Site remedy, an ambient air monitoring 
network to protect surrounding properties will be designed and implemented. 


11.2.1.4 Storm water rerouting and detention. This remedy component consists of storm 
vvater management controls which: (a) mitigate flash runoff events from the Site, (b) prevent 
surface water from contacting media with elevated constituent concentrations, and (c) reduce 
potential soil/sediment transport from the Site. This remedy component will be implemented 
in concert with the designed surface covers and grading. Storm vvater controls will consist 
of (a) grading and contouring the Site to direct runoff toward collection points, (b) 
installation of one or more detention/retention basins, and (c) possible replacement ofthe 
existing Site storm vvater ditch with another ditch or with an engineered conveyance such as 
an underground concrete pipe (culvert). The locations and design of storm water controls 
will be consistent with the expected future use ofthe Site property. 


High-volume storm water flows will be addressed with one or more constructed detention 
ponds. These ponds will be constructed by excavating shallow soil in the pond area(s). The 
ponds detain vvater in low-lying areas and collect water during peak storm events to slow and 
reduce the rate of surface vvater discharge from the Site. The ponds collect sediment and 
would require some ongoing maintenance to inspect the ponds and clean out the sediment as 
appropriate. A detention pond with a permeable bottom allows collected water to infiltrate 
into the subsurface; such a pond would be appropriate where subsurface soil (after 
excavation of the pond) does not have elevated, leachable concentrations of Site 
contaminants. A pond that is constructed with a bottom liner to prevent infiltration would be 
appropriate where elevated, leachable concentrations remain in the subsurface. 


11.2.1.5 Surficial Aquifer hydraulic containment and groundwater inonitoring. This remedy 
component consists of operating the existing hydraulic containment system including the 
perimeter wells and the horizontal groundwater collection drains at the base ofthe Surficial 
Aquifer near the four principal contaminant source areas. Periodic adjustments to operations 
will be made as necessary to optimize containinent and treatment reliability. This remedy 
component also includes Surficial Aquifer groundwater inonitoring to demonstrate: (a) 
containment, (b) compliance at selected monitoring points, and (c) natural attenuation. 







Record of Decision Suniman.' of Reniedial Allemative Selection 
Cabol Carbon/Koppers Superlund Site Februar)' 2011 


The southernmost extraction wells (EW-13 through EW-17) will be abandoned and 
containment in this area will be achieved by the slurry wall. Also, extraction at the perimeter 
wells will eventually become unnecessary due to source area treatment and containment. 
Triggers for shutting down perimeter e.xtraction wells will be attainment of groundwater 
cleanup goals. After shutdown, frequent inonitoring will be conducted at the well to 
determine whether concentrations rebound back to a determined action level, requiring re­
initiation of the e.xtraction. Existing and new inonitoring wells between principal 
contaminant source areas and the perimeter extraction wells may also be used to define 
action levels for perimeter-well withdrawals. 


The Surficial Aquifer TPOC wells will be in the immediate vicinity ofthe eastern and 
northern Site property boundaries. Initially, 10 Surficial Aquifer wells will be used to 
monitor groundwater quality in the vicinity ofthese two propertyboundaries. The majority of 
the Surficial Aquifer inonitoring wells will be nested wells completed in the upper ("A'" 
series monitoring wells) and lower ("B" series monitoring wells) portions ofthe Surficial 
Aquifer, In general, monitoring wells completed in the lower portion ofthe Surficial Aquifer 
contain higher constituent concentrations. Therefore. Surflcial Aquifer monitoring will 
primarily be performed in monitoring wells completed in the lower portion ofthe aquifer 
("B" series monitoring wells). Locations of additional monitoring points will be identified 
during remedy design and new wells will be installed during remedy implementation. 


There are design options for the groundwater treatment and discharge systems that will be 
considered during final design, including: 


• Modification of the groundwater treatment train for the most reliable and cost-
effective COC removal (e.g., ion exchange may be more cost-effective than 
coagulation/precipitation/filtering for arsenic removal); and 


• Discharge of treated groundwater to surface vvater feeding Springstead Creek. The 
discharge flow would be approximately 0.1 cubic feet per second (cfs). Surface 
water discharge concentration criteria would need to be achieved by the groundwater 
treatment system. 


11.2.1.6 In situ solidification/stabilization (ISS/S) of principal contaminant source areas. 
This remedy component consists of using an additive mixture to solidify and stabilize source 
area soils and aquifer materials in place in both the former North Lagoon and former Drip 
Track source areas through the Surficial and Upper Hawthorn aquifers. Both of those source 
areas have shown evidence of impacting the UFA. Application will extend to approximately 
65 feet bis. Based on a pilot test of S/S using Site soils, it is anticipated that an additive such 
as bentonite will be necessary (in addition to cement) to achieve a low hydraulic 
conductivity matrix. A large diameter auger (6 feet to 12 feet in diameter) will be used to 
mix source area soil with the solidification agent. The precise mixing formula and rate of 
addition will be determined by a treatability study. A range of engineering options and 
approaches may be used. The ISS/S will extend to the HG middle clay, approximately 65 
feet deep. Excess material will be removed and transported to the soil consolidation area. 
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Full treatment of principal contaminant source areas by ISS/S will require 
demolition/dismantling of foundations, subsurface utilities, and any remaining structures at 
the Former Drip Tracks. The unknown location, condition, and contents of underground 
pipes, structures, and foundations significantly complicates application of ISS/S. This action 
will also necessitate abandonment of existing inonitoring wells within the treatment zones. 


The final design ISS/S treatment area will be defined through additional field sampling of 
material within and near delineated principal contaminant source areas. DNAPL source 
areas would be identified using a combination of indicators potentially including (but not 
limited to): visual observation of DNAPL in soil cores, photoionization detector readings, 
odors, and comparison of groundwater concentrations with effective solubility. EPA 
guidance indicates that groundwater contaminant concentrations approaching 10% solubility 
(of naphthalene for example) could also be used to infer the likely presence of nearby 
DNAPL or principal threat waste. Professional judgment will be required in many cases 
when identifying DNAPL source areas and EPA will evaluate and approve the final ISS/S 
design. 


The stabilized soils must have a minimum unconfined compressive strength greater than or 
equal to 50 pounds per square inch (psi) as measured in accordance with Compressive 
Strength of Soil-Cement Mixtures American Society for Testing Materials (ASTM) 
D1633.2. The stabilized contaminated soils will be tested in accordance with the Synthetic 
Precipitation Leaching Procedure (SPLP) EPA Method 1312 such that the leachate is below 
maximum contaminant levels (MCLs) or other remedial goals (RGs) for each constituent. 
The stabilized soils will have a permeability of not more than 1 x 10"̂  centimeters per second 
(cm/sec). 


The effectiveness of ISS/S will be monitored by (1) comparing soil samples with and without 
treatment, and (2) comparing groundwater concentrations taken before and after treatment at 
wells located near/downgradient oftreatment areas. 


11.2.1.7 In situ biogeochemical stabilization (ISGS) of principal contaminant source areas. 
This remedy component consists of injecting a catalyzed sodium permanganate solution 
within the South Lagoon and Former Process Area source areas using a series of borings. 
Neither ofthese source areas has shown evidence of impacting the UFA. ISGS is an 
innovative technology that has been tested at this Site and has shown some success at other 
sites. The ISGS Site study suggested that encrustation of DNAPL likely would be persistent 
and not be subject to reversibility under likely future geochemical conditions (Adventus, 
2009a). However, further Site-specific testing will be mandatory to determine specific 
parameters and likely effectiveness (such as the radius of infiuence for effective 
implementation). In addition, implementing ISGS at this Site will include a requirement for 
ongoing demonstration of effectiveness over time. Specific criteria for indicating when 
reinjection or retreatment is needed would be established during remedial design for this 
Site. 
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The ISGS will be applied from ground surface to the bottom ofthe Surficial Aquifer zone (0 
to 65 feet bis) at two ofthe four principal contaminant source areas (former Process area and 
the former South Lagoon). The ISGS component of this remedy component will be 
implemented through injection of oxidizing and stabilizing chemicals into the ground 
surface. This ISGS treatment is subject to acceptable performance demonstration during 
pilot tests or treatability studies. Pilot tests/treatability studies are tests conducted with 
contaminated Site materials and stabilizers to determine ifcleanup goals will be met. If pilot 
tests, treatability studies and or performance inonitoring do not demonstrate to EPA 
acceptable performance ofthe ISGS treatment for the Surficial Aquifer zone, the Surficial 
Aquifer zone at the former Process area and at the former South Lagoon will be treated with 
ISS/S. 


The final design ofthe ISGS treatment area would be determined through additional field 
sampling of material within and near delineated principal contaminant source areas. DNAPL 
source areas would be identifled using a combination of indicators potentially including (but 
not limited to): visual observation of DNAPL in soil cores, photoionization detector 
readings, odors, and comparison of groundwater concentrations with effective solubility. 
Professional judgment will be required in many cases when identifying DNAPL source areas 
and EPA will evaluate and approve the final ISGS design. 


Important components of implementation of ISGS at the principal contaminant source areas 
are variables that will be monitored pre-and-post injection to determine if the ISGS 
technology is effective in reducing the contaminant mass, reducing permeability, and 
encapsulating DNAPL if DNAPL is encountered. ISGS performance goals will include the 
following items: 


1. Consistent and controlled delivery and distribution of ISGS injectate throughout the 
designated treatment area with corresponding reduction in permeability and 
encapsulation of DNAPL. 


2. Pronounced reduction in groundwater contaminant concentrations/DNAPL and 
reduction in mass flux both laterally and vertically. 


3. Deinonstrated longevity and stability of stabilized matrix, with no rebound. 


ISGS performance evaluation will include the following items: 
1. Monitoring network of appropriately located wells in the Surficial and Hawthorn to 


evaluate coinpliance with UIC and efTective control of distribution of ISGS injectate. 
2. Soil cores collected pre- and post-injection within treatment area to demonstrate 


thorough and consistent sweep and reduced permeability/leachability (based on pre-
and post-injection lab analysis including modified ANSI 16.1). 


3. Pre- and post-treatment slug tests and monitoring of vvater levels/hydraulic gradients 
in inonitoring wells/piezometers and downgradient recovery wells to document 
attainment of anticipated changes in hydraulic conductivity /permeability in 
treatment areas and downgradient. 


4. Use of passive flux meters (PFMs) and low pump-induced flow within treatment area 
to confirm reduction in mass fiux. The approach would be to apply the PFM 
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technology directly within the source area. It would involve initial installation of 
three inonitoring wells in the source area priorto ISGS application and installation of 
an additional three inonitoring wells in the source area subsequent to ISGS 
application. Slug tests would be conducted on all wells shortly after installation to 
acquire average pre- and post-treatment hydraulic conductivity values in the source 
area. Following slug testing, modified versions ofthe PFMs would be deployed in 
the inonitoring wells and then subjected to low pump-induced flow. In this manner, 
pre- and post- relative hydraulic conductivity and pre- and post-treatment induced 
contaminant flux can be compared to determine the relative impact ofthe ISGS 
treatment. The PFM inonitoring wells can be left in place indefinitely to allow for 
induced fiux measurements over a period of several years. During installation of 
monitoring wells, cores will also be collected and tested in the lab for leaching 
potential before and after treatment. In addition, installation of piezometers around 
the perimeter ofthe principal contaminant source areas will allow for hydraulic head 
measurements that can be used to evaluate any predicted changes in the groundwater 
flow field following treatment. This would provide additional information regarding 
any changes in permeability that occur within the principal contaminant source areas 
as a result of ISGS treatment. 


5. Pre-and post-injection well sampling to confirm reductions in DNAPL recovery and 
consistent reductions in groundwater concentrations with no rebound. Further details 
ofthe ISGS pilot test and specific short-term and long-term goals will be included in 
a separate workplan prior to implementation ofthe pilot during remedial design. 


11.2.1.S Passive DN.APL rccoveiy. This remedy component involves continuation ofthe 
current program of bi-weekly DNAPL bailing from Upper Hawthorn inonitoring wells HG-
IIS, HG-15S, HG-12S, HG-IOS, and HG-16S. This acfivity will continue as long as 
DNAPL is recoverable in these wells, or the source area remedy is constructed, which ever 
occurs first. Removed DNAPL will be temporarily stored on Site for eventual shipment to 
an appropriate off-Site disposal/recycling facility (e.g., currently off-Site incineration). 


11.2.1.9 ISCO/ISGS Using Existing Hawthorn Group Wells. This remedy component 
involves use of existing HG inonitoring wells as treatment-injection points. Where 
groundwater concentrations are elevated but local DNAPL presence is not indicated, the 
injectate would be an ISCO solution (e.g., peroxide, permanganate, or ozone). If DNAPL is 
indicated (e.g., where DNAPL has been recovered), the injectate may be either the ISGS 
(catalyzed sodium pennanganate) soltition or an ISCO solution. The injected volume will be 
determined during implementation based on the capacity ofthe well to receive injectate and 
based on inonitoring ofthe injection well and nearby wells (if/as feasible) for presence ofthe 
injectate and Site contaminants. The three Lower Hawthorn wells in the principal 
contaminant source areas (HG-IOD, HG-16D, and HG-12D) will be used for ISCO or ISGS 
delivery. 


11.2.1.10 Hawthorn Group groundwater monitoring. This remedy component includes 
inonitoring of Upper Hawthorn and Lower Hawthorn groundwater using existing monitor 
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wells and installation ofnew wells as needed. The inonitoring will be used to demonstrate 
MNA, and if necessary, contaminant behavior to define additional treatment wells. 


The HG monitoring will primarily focus on ensuring that groundwater impacts remain on 
Site and that off-Site impacts to groundwater are stable and/or attenuating. As such, the HG 
inonitoring will concentrate on wells located along the eastern and western property 
boundaries and downgradient ofthese boundaries. Initially, a total of 22 HG inonitoring 
wells will be included in the inonitoring program. 


A total of 16 HG monitoring wells will be sampled along the eastern property boundary and 
six wells will be sampled along the western property boundary. Monitoring along the eastern 
property boundary will be performed in both Upper and Lower Hawthorn wells and 
monitoring along the western property boundary will be performed in Lower Hawthorn 
monitor wells. One exception along the western property boundary is monitoring well HG-
24S, which was completed in the Upper Hawthorn and will continue to be monitored under 
this program. 


The Upper Hawthorn wells will be approximately 65 feet deep and may be double cased to 
liinit the potential for downward fiow from the Surficial Aquifer. The Lower Hawthorn wells 
will be approximately 100 feet deep and will be double or triple cased to limit the potential 
for downward flow from the Surficial Aquifer or Upper Hawthorn. 


11.2.1.11 Contingent Treatment .Actions in the Hawthorn Group. This remedy component 
includes reinedial actions for groundwater in the HG. Because monitoring results indicate 
that constituent concentrations in Hawthorn Group groundwater are either above GCTLs and 
increasing or are beginning to be detected above GCTLs (i.e., at previously clean wells 
where elevated concentrations ofcontaminants have not been found up to that time), an 
active remedy will be implemented in the HG where feasible and necessary to meet remedial 
objectives, as determined through monitoring during the remedial action. Increasing 
concentrations ofcontaminants in UFA groundwater could also be considered a trigger for 
action in the HG. 


The expected action for organic contaminants is ISCO using a permanganate solution. The 
permanganate solution would be delivered to the target treatment zone via low-volume well 
injection. Existing inonitoring wells and/or new delivery wells would be used for this 
purpose. In order to avoid potential cross contamination, new Lower Hawthorn wells will 
not be installed where concentrations in the Upper Hawthorn or Surflcial Aquifer exceed (or 
are expected to exceed) certain thresholds (e.g., Florida Natural Attenuation Default 
Concentrations [NADCs]). 


ISCO is the most appropriate action for targeted treatment of concentration hot spots; it may 
not be suitable for widespread application, particularly in the relatively low-permeability 
units ofthe HG. 
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Should groundwater inonitoring data obtained from an upcoming Hawthorn well installation 
and sampling event east ofthe former Koppers Site boundary demonstrate former Cabot-
attributable groundwater concentrations exceeding Florida GCTLs, Cabot will utilize in-situ 
injection of oxidizing chemicals (or other appropriate in-situ treatment approaches) to 
remediate contaminated groundwater. 


II.2.l.I2 Monitored Natural .Attenuation. This remedy component includes using 
inonitoring results to evaluate/demonstrate natural attenuation of contaminants in 
groundwater. Results from monitoring for MNA in the Surficial Aquifer, Upper Hawthorn, 
and Lower Hawthorn will be used to demonstrate plume stability and decreasing constituent 
concentrations in groundwater. MNA implementation will include ongoing inonitoring of 
contaminants and other appropriate geochemical parameters, analysis of geochemical and 
biological conditions to determine the attenuation mechanisms, and analysis of concentration 
data trends. 


/1.2.1.13 Institutional controls. This on-Site remedy component consists of deed restrictions 
and other policy/programmatic actions to limit potential e.xposure to media with elevated 
constituent concentrations and to ensure the effectiveness of engineering controls. 


A Site property deed restriction will specify or liinit the types of permissible future Site 
development and will place health, safety, and materials-management requirements on any 
future construction activities. Commercial/industrial land use will be permitted on the 
property and it is possible that portions ofthe Site could be developed for other purposes 
(e.g., recreational or mixed-use with a residential component) as well. The deed restriction 
language will specify certain activities and property uses that are not permitted (e.g., 
occupied subsurface structures). Certain construction activities or material land-use changes 
may trigger installation of additional engineering controls to eliminate or reduce potential 
exposures to levels that are consistent with land use. 


Groundwater use will be restricted permanently by a Site-wide property deed restriction 
(such a restriction does not currently exist). The only permitted withdrawals will be for 
remediation and sampling. Use of Surficial Aquifer or HG groundwater from the Site for 
potable use will be explicitly forbidden. 


During any period offline when GCTLs are exceeded in ofT-Site areas, it is also assumed 
that regulatory groundwater use restrictions and development requirements will remain in 
place for the Site vicinity via (a) the FDEP/St. Johns River Water Management District 
(SJRWMD) regulation ofthe "Delineated Area" of contamination, (b) the local Murphree 
Well Field Wellhead Protection Area regulations, and (c) the Gainesville regulations that 
apply to the "Special Area of Environmental Concern." 


11.2.1.14 Five-Year Reviews. This remedy component consists of remedy-performance 
reviews to be conducted every five years in compliance with CERCLA and EPA policy. 
Each review report documents the evaluation of remedy implementation and performance in 
order to determine if the remedy is or will be protective of human health and the 


125 







Record of Decision Summary of Reniedial Altemalive Selection 
Cabot Carbon/Koppers Superfund Site February 2011 


environment. Evaluation ofthe remedy and the determination of protectiveness will be 
based on, and supported by, data and observations. The five-year reviews will include an 
assessment of whether MNA is effective. 


11.2.1.15 Post-Remedy Site Restoration. This remedy component consists of actions taken 
after a remedy has been implemented, after active reinedial operations have ceased, after 
remedial goals have been met, and when the only remaining activity associated with the 
remedy is monitoring to ensure long-term efTectiveness. This action may include a final 
round of comprehensive groundwater sampling, analysis and reporting followed by 
abandonment of certain groundwater wells and removal ofany surface facilities no longer 
required for OM&M. Final Site grading and surface finishing of areas previously used for 
remediation/monitoring components would also be part of post-remedy Site restoration. Site 
restoration activities may be implemented in a step-wise manner wherein certain 
wells/facilities are abandoned or removed once they are no longer needed for remedy 
implementation or effectiveness demonstration. 


11.2.2 Upper Floridan Aquifer Remedy (UFA-2) 
This remedy consists ofa combination of two technologies: (1) natural attenuation (for 
relatively low and isolated concentrations exceeding GCTLs); and (2) targeted groundwater 
e.xtraction for groundwater containing higher and more persistent contaminant 
concentrations. Its components include: 


o Continuation of periodic collection of groundwater samples from monitoring wells, 
and analysis of samples for potentially Site-related organic contaminants; 


• Continuation/expansion ofthe UFA groundwater extraction/ex situ treatment system, 
initially using existing wells FW-6 and FW-2 IB, along with the recently-installed 
extraction well FW-31 BE (near FW-22B); 


o As needed, installation of additional high capacity groundwater extraction wells for 
inclusion in the UFA groundwater extraction/ex situ treatment system; and 


• Institutional controls to prevent UFA groundwater e.xtraction for potable use at the 
Site or offsite where GCTLs are exceeded. 


The groundwater will be pumped at a rate that will eliminate migration of dissolved 
contaminants ofT-Site (e.g., to the north toward the Murphree Well Field) at concentrations 
above GCTLs. Collection and (if necessary) ex situ groundwater treatment will be designed 
to accept and handle this flow rate, at a minimum. 


/1.2.2.1 Implementation Details. Frequent monitoring of on-Site UFA wells will continue in 
order to demonstrate that: (1) groundwater GCTL exceedances remain limited to a few ofthe 
on-Site monitoring ports; and (2) there is an overall reduction in mass and concentration of 
Site-related contaminants in the UFA. The monitoring will also be used to determine if 
action levels are reached, triggering additional remedy actions, described below. Monitoring 
will be conducted at boundary wells and at interior UFA wells. Additional details include: 


• Monitoring will initially be quarterly at boundary wells. 
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• If concentrations effectively remain below GCTLs for 2 years, sampling frequency 
may be reduced to semi-annual. 


• If concentrations effectively remain below GCTLs for 4 years, sampling frequency 
may be reduced to annual. 


• If concentrations exceed GCTLs for any sampling event at a well, monthly 
confirmatory sampling will be performed for 2 months on that well. 


• If monthly sampling demonstrates that concentrations are above GCTLs for two 
consecutive months, corrective action will be initiated (see below) and monitoring 
frequency will be quarterly until concentrations remain below GCTLs for four 
consecutive quarters. 


• If corrective action is initiated, sampling frequency will be adjusted to monitor 
performance of corrective action to contain the plume. 


Routine monitoring will also continue at ofT-Site sentinel wells FW-25B/C, FW-26B/C, and 
FW-29B/C. In addition to providing early warning for any potential groundwater plume 
moving downgradient, these wells will remain sentinels until all on-Site boundary' wells 
exhibit concentrations below GCTLs. 


11.2.2.1.1 Trigger Criterion for Groundwater Extraction. Compliance with defined 
groundwater quality goals will be determined through groundwater inonitoring results. 
Monitoring results also will be used to define when groundwater quality has fallen out of 
compliance, and subsequently when groundwater has eturned into compliance. Ideally, an 
objective trigger criterion for dictating appropriate UFA groundwater remedial action should 
consist ofa pre-defined sequence of actions and events. As an example of potential trigger 
criteria, if monitor well analytical data indicates that contaminants have reached a well at 
GCTLs (or near GCTLs and increasing), a potential response would be tp initiate targeted 
groundwater e.xtraction near the well at that time, and to continue the groundwater extraction 
until analytical data shows constituent concentrations have returned to an acceptable level. 
Actual trigger criteria for groundwater extraction in the Upper Floridan Aquifer will be 
developed and established during reinedial design for this Site. 


As/where needed, new large-diameter wells will be installed for targeted extraction, and 
appropriate capacity pumps will be installed. The layout ofthe extraction system will 
depend on where action levels are exceeded, but it is expected that all or most ofthe 
extraction would be onsite. The goal ofsuch a system will be to contain groundwater 
exceeding GCTLs within the Site boundary. 


11.2.2.1.2 Groundwater Extraction. Existing monitoring wells FW-6 and FW-2 IB are 
currently being used as low-flow groundwater e.xtraction points, as part of an IRM 
(GeoTrans, 2008c). A new extraction well, FW-31 BE, has recently been installed for 
higher-flow extraction near FW-22B; extraction from this well is expected to cominence 
soon as part of an interim reinedial measure. The withdrawals at FW-6 and FW-21 B are 
designed to capture downward migration along those boreholes or other localized pathways 
and to remove contaminated groundwater in these two areas. Extraction rates are 1 to 2 gpm 
at each well, as suggested by an independent panel ofexperts (Hinchee, Foster, and Larson, 
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2008) who reviewed Site data and recommended this action. Concentrations ofCOCs are 
being measured in the extracted groundwater from each well. The withdrawal at FW-31 BE 
will be designed to hydraulically capture groundwater above GCTLs near and upgradient of 
FW-22B. If inonitoring data show that the extraction rates at FW-6 and FW-21 B are 
inadequate to contain significant source area leakage ofcontaminants into the Floridan 
aquifer, additional action will be taken to increase the capture efficiency ofthe Floridan 
groundwater e.xtraction system. Such action could consist of or include, (I) installation of 
one or more new recovery/extraction wells, (2) initation of groundwater pumping from the 
new extraction wells, and/or (3) increasing the pump rate at the existing FW-6 and/or FW-
21 B extraction wells. The pump rates and locations ofnew extraction wells will be 
determined based on inonitoring data being collected at the present time, and will be selected 
with the goal of containing leakage and/or eliminating downgradient movement of 
contaminants in the Floridan Aquifer. 


Calculations and modeling analyses have been conducted to estimate the amount of UFA 
extraction that may necessary to contain groundwater exceeding GCTLs on Site. These 
preliminary calculations and model simulations indicate that a total withdrawal rate of 
approximately 80 to 225 gpm will be sufficient to provide adequate capture, depending on 
the width of the target capture zone (GeoTrans, 2009a). Actual pump rates will be 
determined based on inonitoring data, and will be selected with the goal of containing 
leakage and/or eliminating downgradient movement ofcontaminants in the Floridan Aquifer. 


Concentrations ofCOCs will be measured in the groundwater from each UFA extraction 
well. Initially, and after any significant change in the average extraction rate, measurements 
will be made monthly; the frequency will then decrease in conformance with the Site-wide 
comprehensive groundwater monitoring plan. Semiannual OM&M reports will be made to 
EPA and FDEP. 


/1.2.2.1.3 Disposition of Extracted Groundwater. Extracted groundwater will be collected 
in holding tanks located nearthe extraction well and pump system. From there, groundwater 
can be sent to an on-Site water treatment facility (if necessary) and processed through a 
treatment train designed to remove contaminants and polish the effluent priorto discharge. 
Groundwater (treated or untreated) can be discharged to the local wastewater utility under 
permit. Acceptance criteria for the wastewater utility generally are based on protection of 
the treatment plant processes and operations and on protection of surface water quality 
(through criteria such as NPDES permit limits) from impacts by effluent discharge. Water 
samples will be analyzed to ensure ifthe pertinent discharge criteria are met. 


It is assumed that groundwater extracted from any UFA well would be discharged to the 
GRU POTW sewer system after any necessary treatment. The current on-Site treatment 
system, which includes GAC filtering for organic contaminants, is etTective at removing Site 
COCs from groundwater. Expansion and/or optimization ofthis system to handle higher 
fiows may be required depending on the amount of UFA pumping that is ultimately required 
for containment. 
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11.2.2.2 Institutional controls. Groundwater use will be restricted permanently by a Site-
wide property deed restriction. The only permitted withdrawals will be for remediation and 
sampling. Use of UFA groundwater from the Site for potable use will be explicitly 
forbidden. 


During remediation, regulatory groundwater use restrictions will remain in place for the 
vicinity via (a) the FDEP/SJRWMD regulation ofthe "Delineated Area" of contamination, 
(b) the local Murphree Well Field Wellhead Protection Area regulations, and (c) the 
Gainesville regulations that apply to the "Special Area of Environmental Concern.'" 


11.2.2.3 Substantive permitting requirements. The SJRWMD consumptive use permit 
(CUP) requirements may become applicable if (I) the total extracted flow exceeds 100,000 
gallons per day (70 gpm), or (2) if wells with a diameter of 6 inches or greater are used. In 
either ofthese cases, the withdrawal plan would need to show that existing groundwater 
users and natural resources (e.g., wetlands) would not be adversely impacted by the proposed 
withdrawals. Also, if additional water is to be discharged to the POTW, then a discharge 
permit modification may be required. 


/1.2.2.4 Effectiveness .Assumptions. Implementing a groundwater extraction remedy in the 
UFA zone can present some challenges, particularly in relation to effectiveness 
documentation. Finding high constituent concentrations within the UFA is difficult because 
ofthe extreme depth of UFA wells and the serious concern over breaching the protective 
Lower Clay Unit above the UFA. An effective higher-fiow pumping remedy will require use 
ofnew UFA extraction wells and (potentially) substantial upgrades to the vvater treatment 
facility currently used to treat groundwater extracted from the Surficial Aquifer. 


Natural attenuation alone is not expected to sufficiently reduce concentrations along the 
groundwater fiow path within the Site boundaries. Natural attenuation processes affecting 
the COCs in the UFA can include biodegradation, sorption, dispersion, and matrix diffusion. 
Current measured concentrations in the UFA, almost 100 years after wood-treating 
operations began, could be interpreted as evidence that attenuation is be occurring. This 
remedy includes MNA in the UFA, but hydraulic containinent will be the primary remedy 
action (especially in the short-term) and will be expanded if/as necessary, in order to prevent 
groundwater with elevated concentrations from migrating beyond the current e.xtent. The 
UFA is a confined, high-transmissivity, lateral-flow aquifer. Hydraulic containinent is a 
proven technology that would be effective in the UFA. 


11.2.3 Off-Site Remedies 
Remedies for surface soil and sediment in Springstead and Hogtown Creeks off-Site are 
evaluated separately from impacted on-Site media and UFA groundwater. Collection of off-
Site surface-soil data is still ongoing. Based on the data obtained to date, it is expected that 
remedial action will be implemented in some areas ofT-Site to the west ofthe Site. Surface 
soil conditions to the north, east, and south ofthe Site are to be determined during ongoing 
sample collection. The extent of contamination in the creeks is based on visual evidence of 
coal tar residues. 
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11.2.3.1 Remedial Strategy for Soil. At many sampling locations investigated to date, 
constituent soil concentrations are below cleanup goals. At other sampling locations, one or 
more contaminants exceed cleanup goals and further delineation is being undertaken. 


Once the areas with concentrations exceeding cleanup goals are delineated, each afTected 
private property owner will be contacted to discuss possible approaches to address the soil 
impacts on the private property. The private property owner may decline to allow 
remediation of soils. In general, two options exist: removal or institutional and engineering 
controls. 


11.2.3.2 Reniedial Strategy for Sediment. The approach will be to remove the tar and 
contaminated sediments to a "visibly clean" endpoint, then backfill the excavated areas with 
clean sand/sediment material. Sampling will be performed to delineate areas with 
contamination exceeding cleanup goals indicating the presence of residual tar in sediment. 
This sediinent will be e.xcavated and moved on-site. It is believed that if this work is 
performed successfully, that this should address the potential contamination issues in the 
creek regarding the wood tar and associated PAHs. The reinedial goal for post-excavation 
inonitoring is the Consensus-Based Probable Effect Concentration (PEC) for PAHs of 22.8 
mg/kg sediment as total PAHs (MacDonald et al. 2000). These conclusions are consistent 
with the 1 1 principles for managing contaminated sediinent risks at hazardous waste sites as 
enunciated in OSWER Directive 9285.6-08 (EPA, 2002). Contaminated sediments will be 
transported to the Site and placed among the other excavated material in the consolidation 
area. Post-excavation, the sediment will be monitored until the cleanup standard in Table 8 
has been achieved. 


11.2.3.3 Removed Details for Soil. Ifthe property owner is willing, then the surface soil 
requiring remediation would be permanently removed. Removal is disruptive of residential 
lives and privacy during implementation, but it is a one-time action that permanently 
eliminates the potential risk associated with potential off-Site exposure to the removed soil 
and does not require continual long-term maintenance. Such an excavation from residential 
areas will require a high level of attention to detail and care to minimize spread of impacted 
soil and to mitigate risks associated with the presence of large trucks and heavy equipinent in 
a residential neighborhood. In addition, stringent dust control will be implemented. The 
exact soil area and depth to be excavated will depend on the results of the ongoing 
delineation activities 


E.xcavated soil will be transported to the on-Site consolidation area or may be disposed of 
off-Site. Access between the facility property and the residential areas immediately west 
should be easy given the proximity. 


Residential yards (and any other properties) will be restored after soil is removed. 
E.xcavated areas in residential yards will be backfilled with clean borrow soil, graded for 
proper surface drainage patterns, and topped with clean top soil. Lawns and small plants will 
be replaced, and effort will be made to preserve large trees. Transporting clean fill soil back 
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to the residential areas and restoring the excavation zones is likely to cause additional 
disruption and dust generation and will result in increased risks due to the presence of large 
trucks and heavy equipinent in a residential setting. To the extent practicable, the restoration 
process will progress with minimal dust generation or disruption to local residents, and will 
end with reseeding and final grading, as necessary. 


11.2.3.4 Institutional and Engineering Controls. The components ofthis remedy are (1) 
institutional controls designed to prevent people from using or disturbing soil posing 
potentially unacceptable risk and (2) engineering controls to prevent receptors from 
potentially contacting affected soil. Institutional controls would be implemented 
administratively through deed restrictions and other legal processes. Engineering controls 
envisioned for the affected residential soil would consist of simple technologies (e.g., soil 
cover, fencing, and/or other simple barriers to exposure). 


Engineering controls such as soil covers and fences would require ongoing maintenance. 
Institutional controls and engineering controls require agreement from the property owner. 


11.3 Summary of Estimated Remedy Costs 


11.3.1 On-Site Remedy (OnR-5H) 
Based on a conceptual-level cost estimate and preliminary assumptions, the total present 
value for the selected remedy, Alternative OnR-5H, is S57.2 million for a 30-year project life 
and assumed equivalent uniform annual interest rate of five percent. The estimated capital 
cost for this alternative is $54.3 million, and the annual O&M cost is $ 165,000 for 30 years. 
Capital costs are summarized in Table 10, and O&M costs are summarized in Table 11. 
Additional changes in the cost estimate are likely to occur as new information and data are 
collected during the engineering design ofthe remedial alternatives. Major changes, if they 
occur, may be documented in the form ofa memorandum in the Administrative Record file, 
an ESD, or a ROD Amendment. This is an order of magnitude cost estimate that is expected 
to be within plus 50 percent to minus 30 percent ofthe actual project costs. 


11.3.2 Upper Floridan Aquifer Remedy (UFA-2) 
Based on a conceptual-level cost estimate and preliminary assumptions, the total present 
value forthe selected remedy. Alternative UFA-2, is $ I 1.7 million for a 30-year project life 
and assumed equivalent uniform annual interest rate of five percent. The estimated capital 
cost for this alternative is $4.12 million, and the annual O&M cost is $479,000. 


11.3.3 Off-Site Remedies 
Since soil volume and the specific approach chosen by property owners are unknown at this 
time, cost and remediation timeframe for the off-Site alternative are only estimated based on 
preliminary conceptual-level assumptions. Selected off-Site alternative OfR-4 is estimated 
to be $8.3 million for a 30-year project life and assumed equivalent uniform annual interest 
rate of five percent. The estimated capital cost forthis alternative is $7.18 million and the 
annual O&M cost is $65,000. Each affected private property owner will be contacted by the 
PRP to discuss the best approaches to address the soil impacts on their private property. 
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11.3.4 Total Remedy Cost 
The total remedy cost is a combination of alternative OnR-5H (On-site remedy), alternative 
UFA-2 (Upper Floridan Aquifer Remedy), and the off-site remedies (including soil and 
sediment cleanup). The combined estimated total remedy cost is approximately 
$63,164,000. 


11.4 Available Land Use 


Groundwater outside the containment area will be suitable for use as a drinking vvater 
resource once cleanup goals noted in Table 6 are met. During remedy implementation, 
engineering and administrative controls will be used to protect the public from 
environmental exposure or safety hazards associated with the cleanup activities. When this 
construction is complete, the on-Site property likely will be suitable for a mi.xed land-use 
consisting of commercial/industrial and restricted residential development. Off-Site 
properties will be suitable for either commercial/industrial development or residential land 
use depending on current use. It is anticipated that reuse ofthe property can occur prior to 
meeting the groundwater cleanup goals noted in Table 6. Institutional controls will limit the 
on- and off-Site land uses and will restrict the use of groundwater in impacted areas. 


11.5 Final Cleanup Goals 


The final cleanup goals and the basis for the cleanup goals are discussed in Section 7.1.5 and 
included in Tables 6, 7 and 8. In cases where background sampling studies show 
background concentrations of particular contaminants exceed the cleanup goals for those 
particular contaminants, there may be justification for using the background concentrations 
as clean-up goal concentrations in lieu ofthe cleanup goals established in the ROD. Any 
such change would be documented and publically available. These cleanup goals are 
protective of human health and the environment. 
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12.0 Statutory Determinations 


Based on information currently available, EPA as the lead agency believes the Preferred 
Alternatives meet the threshold criteria and provides the best balance of tradeofTs among the 
other alternatives with respect to the balancing and modifying criteria. The EPA expects the 
Preferred Alternatives to satisfy the following statutory requirements of CERCLA 121(b): 
(1) be protective of human health and the environment; (2) comply with ARARs (orjustify a 
waiver); (3) be cost-effective; (4) utilize permanent solutions and alternative treatment 
technologies or resource recovery technologies, and satisfy the preference for treatment as a 
principal element, to the e.xtent practicable. 


12.1 Protection of Human Health and the Environment 


The Selected Remedy is comprised of three parts: 


• An on-Site component that focuses primarily on addressing impacted groundwater 
and sources of contaminants in the surface soil. Surficial Aquifer and Upper 
Hawthorn zones through treatment and containment. 


• A UFA component that consists of (1) targeted groundwater extraction for 
groundwater containing higher and more persistent contaminant concentrations; and 
(2) institutional controls and MNA. 


• An off-Site component that includes both removal, monitoring, and institutional and 
engineering controls. 


Together, the Selected Remedy components satisfy the statutory requirement for protection 
of human health and the environment through: 


• Treatment and isolation of contaminated groundwater and soil from human receptors 
• Treatment of principal threat waste (DNAPL) 
• Treatment and MNA of groundwater until exposure levels are reduced to at or below 


cleanup levels 
• Institutional and administrative controls. 


The selected remedy uses a multilayered approach to address contaminated media through 
treatment, containment, and monitoring. The engineering principles and technology for the 
Selected Remedy are well established and are expected to be reliable over the long-term. 
Site conditions are conducive to construction ofthe remedies, and the remedy outcome is 
compatible with the expected future use ofthe Site. 


12.2 Compliance with ARARs 


Implementation ofthe Selected Remedy will comply with all federal and state chemical-
specific, action-specific, and location-specific ARARs. Chemical-specific requirements 
include those laws and regulations governing the release of materials possessing certain 
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chemical or physical characteristics, or containing specified chemical compounds. 
Chemical-specific requirements set health- or risk-based concentration limits or ranges in 
various environmental media for specific hazardous substances, contaminants, and 
pollutants. Table 12 presents the chemical-specific ARARs, criteria and guidance for the 
Selected Remedy. 


Action-specific requirements are technology-based, establishing performance, design, or 
other similar action-specific controls or regulations for the activities related to the 
management of hazardous substances or pollutants. Action-specific requirements are 
triggered by the particular RA selected to accomplish the cleanup. Action specific 
requirements that will be complied with by the selected remedy primarily include federal and 
state hazardous waste regulations and discharge requirements. A suinmary of the 
requirements to be met through the implementation ofthe Selected Remedy is provided in 
Table 13. 


Location-specific requirements are design requirements or activity restrictions based on the 
geographic or physical position ofthe Site and its surrounding area. Location-specific 
requirements set restrictions on the types of remedial activities that can be performed based 
on Site-specific characteristics or location. Location-specific requirements were evaluated 
and potentially consist of location standards for wetland protection, protection of endangered 
species, fish and wildlife coordination, and meeting the substantive requirements of a 
NPDES permit for storm vvater drainage from the containment cell, construction sites, and 
industrial activities as shown in Table 14. 


12.3 Cost Effectiveness 


EPA has determined that the Selected Remedy is cost-etTective and that the overall 
protectiveness ofthe remedy is proportional to the overall cost ofthe remedy. The cost-
effectiveness ofthe remedy was assessed by comparing the overall effectiveness ofthe 
remedy (i.e., long-term effectiveness and permanence: reduction in M/T/V; short-term 
effectiveness) with the other alternatives considered. More than one remedial alternative 
may be considered cost-effective, but CERCLA does not mandate that the most cost-
effective or least expensive remedy be selected. 


12.4 Permanent and Alternative Treatment solutions 


The Selected Remedy uses permanent solutions and alternative treatment solutions to the 
maximum e.xtent practicable. The Selected Remedy will provide an acceptable degree of 
long-term effectiveness and permanence. The Selected Remedy will require Institutional 
and Administrative Controls over the long-term to remain effective, but these remedy 
components are neither unusual nor exceptional in degree or cost. The remedy can be 
reliably considered permanent. 
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12.5 Preference for Treatment as a Principal Element 


In addition to the four statutory mandates previously discussed, the NCP includes a 
preference for treatment for the selected remedies in addressing the principal threat at the 
Site, and that the selected remedy utilize permanent solutions and alternative treatment 
technologies to the maximum extent practicable. Both the ISS/S and ISGS stabilization 
technologies satisfy this criterion. 


12.6 Five-Year Review Requirement 


CERCLA Section 121 and 40 CFR Part 300 require a review of RAs at least every five years 
ifthe RA results in hazardous substances, pollutants, or contaminants remaining in place 
above levels that allow for unlimited use and unrestricted exposure. Because this remedy as 
well as the previous OUl remedy result in hazardous substances, pollutants or contaminants 
remaining on-Site above levels that allow for unlimited use and unrestricted exposure, 
statutory reviews will be continued to ensure that the remedy is. or will be. protective of 
human health and the environment. 


12.7 Documentation of Significant Changes 


Pursuant to CERCLA 1 17(b) and NCP 300.430(f)(3)(ii). the ROD must document any 
significant changes made to the Preferred Alternative discussed in the Proposed Plan. Two 
significant changes were made: 


Several cleanup goals listed in the Proposed Plan have beed updated. The cleanup goals in 
Tables 6, 7, and 8 are accurate. 


The cost estimate provided for the Preferred Alternative in the Proposed Plan has been 
updated. The actual costs ofthe preferred remedy are: 


For On-Site Remedy OnR-5H: 
• Capital Cost and Contingency: $ 54.3 million 
• Annual O&M: $ 165,000 
• Total Present Worth: $ 57.2 million 


For Upper Floridan Aquifer Remedy UFA-2: 
• Capital Cost and Contingency: $4.12 million 
• Annual O&M: $ 479,000 
• Total Present Worth: S 1 1.7 million 


For Off-Site Remedy OfR-4: 
• Capital Cost and Contingency: $ 7.18 million 
• Annual O&M: $ 65,000 
• Total Present Worth: $ 8.3 million 
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Fable I 


Estimated Volume of Soil Potentially Impacted by DNAPL 


Area (acres) 


Thickness of Surllcial Aquifer 


(vadose + saturated) 


Total soil volume in Surllcial 


Aquifer (cubic yards) 


Percentage of soil in Surllcial 


,'\quifer that is DNAPL impacted 


DNAPL impacted soil volume in 


Surllcial Aquifer (cubic yards) 


Thickness oi' Upper llawthorn 


(including upper clay unit) (ft) 


'Fotal soil volume in Upper 


llawihorn (cubic yards) 


Ihickness of Lower llawthorn 


(including middle clay unit) (ft) 


Fotal soil volume in Lower 


l-lawthoni (cubic yards) 


Former 


South 


Lagoon 


1.4 


21 


48.200 


45% 


21,700 


43 


98,700 


53 


121,600 


Former 


North 


Lagoon 


1.4 


22 


49,900 


65% 


32.500 


37 


85,500 


55 


127,100 


Fonner 


Process 


Area 


2.1 


23 


78,900 


45%. 


35.500 


47 


162.000 


47 


162,000 


Former 


Drip 


Fraek 


0.5 


23 


19.900 


50% 


10.000 


35 


30.400 


57 


49,600 


Fotal 


5.4 


196.900 


99,700 


376,600 


460.300 


Source for quantities above llawthorn Group: GeoTrans, 2004b. 


Source for Hawthorn Group thicknesses: Beazer 2006. 


Note: Areas and volumes listed above arc uncertain estimates. 
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Table 2 


Occurrence, Distribution, and Selection of 


Chemicals of Concern in Surface Soil (0 to 6 inches bis) 


(2010 Human Health Risk Assessment) 


Chemical 


of Concern 


Antimony 


A\rsenic 


Chromium 


Lead 


iViereury 


BaP-TEQ 


2-Methylnaphthalene 


Naphthalene 


Pentachlorophenol 


Dioxins (FCDD-FEO) 


Min 


Cone, 


(ppm) 


0.37 


0.45 


1.7 


1.85 


0.016 


0.000995 


0.0014 


0.0027 


0.003 


0.0000024 


Max 


Cone, 


(ppm) 


200 


3,600 


3,700 


2,200 


26.1 


138.1 


650 


250 


630 


0.17 


Mean 


Cone, 


(ppm) 


NR 


NR 


NR 


NR 


NR 


NR 


NR 


NR 


NR 


NR 


95% 


UCL (ppm) 


7.36E+00 


I.38E+02 


1.91 E+02 


6.87E+01 


1.3 9 E+00 


1.08E+0I 


1.87E+01 


5.5 5 E+00 


1.24E+01 


9.20E-03 


Background 


Cone, (ppm) 


NR 


NR 


NR 


NR 


NR 


NR 


NR 


NR 


NR 


NR 


Screening 


Toxicity 


Value (ppm) 


37 


0.16 


47 


80 


1.7 


0.021 


210 


2 


0.9 


1.80E-06 


Nolcs: 


bis = below land surface 


Min = Minimum detected concentraiion 


Max = Maximum detected concentration 


Cone. = Conceniration 


ppm = parts per million 


95% UCL = 95% upper confidence limit on the weighted average 


NR = Not reported 


BaP-'FEQ = Benzo(a)pyrene toxic equivalents 


FCDD-'I'EO = 2.3,7.8-Fetrachlorodibenzo-p-dioxin loxie equivalents 
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Table 3 


Summary of Surface Soil Chemicals of Concern and 


Medium-Specific Exposure Point Concentrations 


(2010 Human Health Risk Assessment) 


Scenario Timeframe: Future 


IVledium: Soil 


E.xposure Medium: Surface Soil 


Exposure 


Point 


On-Site 


Chemical 


of Concern 


.'Xntimony 


,'\rsenic 


Chromium 


Lead 


Mereuiy 


BaP-TEQ 


2-Meihy Inaphthalene 


Naphthalene 


Pentachlorophenol 


Dioxins (FCDD-TEQ) 


Min 


0.37 


0.45 


1.7 


1.85 


0.016 


0.000995 


0.0014 


0.0027 


0.003 


0.0000024 


Max 


200 


3.600 


3,700 


2.200 


26.1 


138.1 


650 


250 


630 


0.17 


Units 


mg/k 


g 


mg/k 


mg/k 


mg/k 


g 
mg/k 


o 
o 


mg/k 


S 
mg/k 


g 
mg/k 


g 


nig/k 
o 


mg/k 
It 


Freq of 


Detect 


59% 


98% 


100% 


100% 


100% 


100% 


76°''o 


84% 


90% 


100% 


Exposure 


Point Cone. 


7.36E+00 


I.38E+02 


1.91 E+02 


6.87E+0I 


1.39E+00 


I.08E+01 


I.87E+0I 


5.5 5 E+00 


1.24E+01 


9.20E-03 


Units 


mg/kg 


mg/kg 


mg/kg 


mg/kg 


mg/kg 


mg/kg 


mg/kg 


mg/kg 


mg/kg 


mg/kg 


Statistical 


Measure 


95% UCL 


95% UCL 


95% UCL 


95% UCL 


95% UCL 


95% UCL 


95% UCL 


95% UCL 


95% UCL 


95% UCL 


Notes: 


Min = Minimum detected concentration 


Max = Maximum detected concentration 


Freq of Detect = Frequency of detection 


Cone. = Conceniration 


mg/kg = milligrams per kilogram 


95% UCL =̂  95% upper conlldence limit on the weighted average 


BaP-TEQ = Benzo(a)pyrene toxic equivalents 


TCDD-TEQ = 2.3.7,8-Tetrachlorodibenzo-p-dioxin toxic equivalents 
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Table 4 


Risk Characterization Summary-Carcinogens 


(2010 Human Health Risk Assessment) 


Scenario Timeframe: Future 


Receptor Population: On-Site Outdoor Worker 


Receptor Age: Adult 


Medium 


Soil 


Exposure 


Medium 


Surface Soil 


Exposure 


Point 


On-Site 


Chemical of Concern 


Antimony 


Arsenic 


Chromium 


Lead 


Mercury 


BaP-TEQ 


2-Mcthylnaphthalene 


Naphthalene 


Pentachlorophenol 


Dioxins (TCDD-TEQ) 


Total 


Carcinogenic Risks 


Ingestion 


NA 


2.00E-05 


NA 


NA 


NA 


l.O0E-()5 


NA 


NA 


5.00E-07 


2.00E-04 


3.OOE-04 


Dermal 


NA 


3.00E-06 


NA 


NA 


NA 


4.00E-06 


NA 


NA 


I.OOE-07 


2.00E-04 


2.00E-04 


Inhalation 


NA 


5.00E-06 


NA 


NA 


NA 


8.00E-08 


NA 


NA 


4.00E-09 


2.00E-06 


7.00E-06 


Exposure 


Routes 


Total 


NA 


3.00E-05 


NA 


NA 


NA 


2.O0E-05 


NA 


NA 


6.00E-07 


4.00E-04 


5.00E-04 


Notes: 


BaP-TEQ = Benzo(a)pyrene toxic equivalents 


TCDD-TEQ = 2.3,7,8-Tetrachlorodibenzo-p-dioxin toxic equi\alents 


NA = Not applicable 
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Table 5 


Risk Characterization Summary - Non-Carcinogens 


(2010 Human Health Risk Assessment) 


Scenario Timeframe: Future 


Receptor Population: On-Site Outdoor Worker 


Receptor Age: Adult 


Medium 


Soil 


Exposure 


Medium 


Surface Soil 


Exposure 


Point 


On-Site 


Chemical of Concern 


Antimony 


Arsenic 


Chromium 


Lead 


Mercury 


BaP-lEQ 


2-Methylnaphthalene 


Naphthalene 


Pentachlorophenol 


Dioxins (TCDD-FEQ) 


Total 


Non-Carcinogenic Hazards 


Ingestion 


2.00E-02 


l.OOE-Ol 


1 .OOE-04 


NA 


NA 


3.OOE-04 


3.00E-03 


2.00E-04 


4.00E-04 


NA 


l.OOE-Ol 


Dermal 


6.00E-04 


2.00E-02 


5.00E-05 


NA 


NA 


3.00E-04 


4.00E-03 


2.00E-04 


9.0()E-05 


NA 


3.OOE-02 


Inhalation 


NA 


NA 


NA 


NA 


1 .OOE-04 


2.00E-06 


NA 


4.00E-05 


NA 


NA 


2.0()E-04 


Exposure 


Routes 


Total 


2.00E-02 


1 .OOE-01 


2.00E-04 


NA 


l.OOE-04 


6.00E-04 


7.00E-03 


5.OOE-04 


4.00E-04 


NA 


2.00E-0I 


Notes: 


BaP-TEQ = Benzo(a)pyrene toxic equivalents 


FCDD-'I EQ = 2.3,7,8-Tetrachlorodibenzo-p-dioxin toxic equivalents 


NA = Not applicable 
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Table 6 
Cleanup Goals for 


Groundwater (fig/L) 


1,1 Biphenyl 


2,4-Diinethylphenol 


2-Methylnaphthalene 


2-lVlethylphenol 


3-/4-Methylphenol 


Acenaphthalene 


Acenaphthene 


Arsenic 


Benzene 


Benzo(a)anthracene 


Benzo(a)pyrene 


Benzo(b)fluoranthene 


Benzo(k)tluoranthene 


Bis(2-ethylhe.\yl) phthalate 


Carbazole 


Chrysene 


Dibenzofuran 


Fluoranthene 


Fluorene 


Naphthalene 


N-Nitrosodipheny lamine 


Pentachlorophenol 


Phenanthrene 


Phenol 


0.5 


140 


28 


35 


3.5 


210 


20 


10 b 


1 b 


0.05 


0.2 b 


0.05 


0.5 


6 b 


1.8 


4.8 


28 


280 


280 


14 


7.1 


1 b 


210 


10 
Notes: 
a. Fxcept as noted, all cleanup goals are groundwater cleanup target levels coniained in Chapicr 62-777, Florida Adminislraiive 
Code (FAC). 
b. Maximum Coniaminant Levels (MCLs) for Drinking Waler in Florida containecJ in Chapter 62-550. F.A.C. 
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Table 7 
Cleanup Goals for 


On-Site Soil/Sediment (mg/kg) 
1,1 Biphenyl 


2,4,5-Trichlorophenol 


.2,4-Dimethylphenol 


2-Methylnaphthalene 


3-Methylphenol 


4-Methylphenol 


Acenaphthene 


Antimony 


Arsenic 


BaP-TEQ d 


Benzene 


Carbazole 


Chromium (Total) 


Copper 


Dibenzofuran 


Dioxins (TCDD-TEQ) e 


Fluoranthene 


Fluorene 


Lead 


Naphthalene 


Pentachlorophenol 


Phenanthrene 


0.2 


0.07 


1.7 


8.5 


0.3 


0.03 


2.1 


5.4 


c 


8 


0.007 


0.2 


38 


c 


15 


0.003 


1,200 


160 


c 


1.2 


0.03 


250 
Noles: 


a. All cleanup goals arc based on Florida default SCTLs for leaehabilitv' based on groundwater criteria unless Site-spccillc 


criteria are developed in ihe RD 


b bis is below land surlace 


c. Lcacliability may be derived using the SPLP test to calculate Site-specific SCTLS or may be determined using TCLP in ihe 


eveni oily wastes are present 


d. Concentrations for carcinogenic polycyclic aromatic hydrocarbons (cPAIIs) are convened lo Benzo(a)pyrcne equivalents 


(UaP-TFO) belbre comparison with the corresponding SCTL for Benzo(a)pyrene (see ihe February 2005"'Final I'echnical Report 


Developinenl of Cleanup Target Levels (CTLs) for Chapter 62-777 F.A.C." 


e. I'CDD-I'F.C,) is 2.3,7,8-fetrachlorodilienzo-p-dioxin toxic equivalent 
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Table 8 
Cleanup Coals for 


Off-Site Soil/Sediment (mg/kg) 


Cleanup Goals for Residential Areas " 


Arsenic 


tkiP-TEQ ^ 


Dioxins (TCDD-TEQ) ' 


Pentachlorophenol 


2.1 


0.1 


0.000007 


7.2 


Cleanup Goals for Commercial/Industrial Areas ^ 


Arsenic 


Bap-FEQ " 


Dioxins (FCDD-TEQ) ' 


Pentachlorophenol 


12 


0.7 


0.00003 


28 


Cleanup Goal for Protection of Ecological Organisms ' 


Pentachlorophenol 0.2 


Noles 


a. Florida default SCTLs residenlial land-use 
b. Concentrations lor carcinogenic polycyclic aromatic hydrocarbons (cPAIIs) are converted to 


Benzol a Ipyrene equivalents (BaP-TEcT) before comparison with the corresponding direcl exposure 
Soil Cleanup Target Level (SCTL) for Benzo(a)pyrene(see the February 2005 "Final Technical 
Rcpon Dcvelopmenl of Cleanup Target Levels (CTLs) for Chapter 62-777 F.A.C." 


c. TCDD-TFC,) is 2.3,7,8-Tetrachlorodibenzo-p-dioxin toxic equivalents 
d. Florida default SC ILs for commercial/ industrial land use (depends on specillc land-use of off-Site 


localion) 
e. I'lorida default leachability SCTLs lor proteclion of ecological organisms in surface water 
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Record of Decision 
Cabm Carbon/Koppers Superfund Site 


Suniniary of Remedial Allenialive Selection 
Februan'201 I 


.Alternative 


Description 


OnR-1: No Action 


(3iiR-2: Continue Current 


Actions, Soil 


Regrading/Covcr 


OnR-3A: Removal -


Surficial Aquifer 


Excavation 


OnR-3B: Removal -


Excavation to Middle Clay 


OnR-4A: Treatment-


ISS/S 10 Middle Clay 


OnR-4B: Freatment-


ISS/S in Surllcial Aquifer, 


ISGS in Upper llawthorn 


OnRo.A: Containment/ 


Trealment - Barrier Wall 


OnR-5B: Containment/ 


Frcatinent- Barrier Wall, 


ISGS in Upper Hawthorn 


OnRoC: Containmenty 


Freatnient- Barrier Wall, 


ISGS in Surllcial Aquifer 


OnR-5D: Containment/ 


Trealment- Barrier Wall, 


ISS/S in Surllcial Aquifer 


OnRoE: Containment/ 


Trealment- Barrier Wall, 


ISGS to Middle Clay 


OnR~5F: Containment/ 


Trcainient- Barrier Wall, 


ISS/S to Middle Clay 


OnR-5G: Containment/ 


Trealmenl- Barrier Wail, 


Surllcial Aquifer ISS/S. 


Cost Com 


Capital 


Cost 


$0 


S6.2 million 


$64.1 million 


SI90 million 


$75.2 million 


$38.1 million 


S12.8 million 


$18.0 million 


SI 8.1 million 


$35.7 million 


$26.1 million 


S7L8 million 


$40.6 million 


Table 9 
parison of Remedial Alternatives 


Short 
Te rm 


Annual 
Costs 


NA 


$126,000 


$126,000 


$126,000 


SI 26,000 


$126,000 


$77,000 


$77,000 


$77,000 


$77,000 


$77,000 


$77,000 


$77,000 


Durat ion 


(years) 


NA 


10 


10 


10 


10 


10 


3 


3 


3 


3 


3 


Long 
Term 


Annual 
Costs 


$0 


$300,000 


$165,000 


$165,000 


SI 65.000 


$165,000 


$181,000 


$165,000 


$181,000 


$165,000 


$165,000 


5165,000 


$165,000 


Durat ion 


(years) 


30 


30 


30 


30 


30 


30 


30 


30 


30 


30 


30 


30 


30 


Total 


Present 


Wor th 


Cost 


$0 


$1 I.l million 


$67.8 million 


$193.7 million 


$78.9 million 


$41.8 million 


$16.0 million 


$20.9 million 


$21.3 million 


$38.7 million 


$29.1 million 


$74.8 million 


$43.6 million 
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Record of Decision 
Cabol Carbon/Koppers Superfund Sile 


Suniniaiy of Remedial Alteniative Selection 
Februarv 201 I 


Cost Com 


.Alternative 


Description 


Upper Hawthorn ISGS 


OnR-5FI; Containment/ 


Trealmenl - Barrier Wall, 


ISGS in Surllcial Aquifer, 


ISS/S to Middle Clay 


UFA-1: No Action 


UFA-2: Monitored Natural 


Attenuation with Hydraulic 


Containment 


Om-I: No Action 


()lR-2: Remove Impacted 


Soil 


01"R-3: Institutional and 


Engineering Controls 


OlH-4: Removal, 


Institutional Controls, 


and/or Engineering Controls 


(Flybrid) 


Capital 


Cost 


$54.3 million 


$0 


$4.12 million 


$0 


$5.66 million 


$9.48 million 


S7.18 million 


Table 9 
parison of Remedial Alternatives 


Short 
T e r m 


Annual 
Costs 


$77,000 


NA 


NA 


NA 


$208,000 


$158,000 


NA 


Durat ion 


(years) 


NA 


NA 


NA 


-1 


3 


NA 


Long 
T e r m 


Annual 
Costs 


$165,000 


SO 


$479,000 


$0 


$15,000 


S150.000 


$65,000 


Durat ion 


(years) 


30 


30 


30 


30 


30 


30 


30 


Total 


Present 


Wor th 


Cost 


S57.2 million 


$0 


SI 1.7 million 


$0 


$6.1 million 


$11.9 million 


$8.3 million 
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Record of Decision 
Cabot Carbon/Koppers Superfund Site 


Sumniap.' of Remedial Alteniative Selection 
Februarv 2011 


Estimated Re 
Item Description 


Capital Costs 


1.0 Indirect capital costs 


1.1 . Entiinccring design and Permit/Approval 


1.2 Contingency 


2.0 1 Direct capital costs 


2.1 Mobilization/demobilization 


Slurry-Wall (extended to 65' bus) 


2.20 Sluri7 Trench Excavate/Backllll 


Ovt-rburden 


2.21 • Clay Fop on sluri-y Wall 


2.22 QC" Testing 7 Sluriy Wall Report"/ 


Submittals 


Soil Excavation (Onsite) 


i 2.30 i Excavate Soil (Assume 24 Acres; 0-2' 


' below ground surface) 


2.31 Conllrmation Sampling 


2.32 Fransport Soil to the consolidation area & 


compact 
i 1 


Soil Excavation (Offsite) 


j 2.40 j Excavate Soil (Assume 90 parcels (a> 0.35 


i acre/parcel: 0-2' below ground surftice) 


2.41 Conllrmation Sampling 


2.42 Soil handling to the onsite consolidation 


area & back (2 trips) 


= 2.43 i Install and remove silt fencing 


Surface Covers (Onsite) 


2.50 , Within Slurry Wall Area: Site Prcp/lnstall 


GCL/Soil Cover 


i 2.51 [ Import Soil Cover (27-Acre; 2.5' avg 


' Ihickness) 


Table 10 


medy Cons 


Qty 


10% 


10% 


1 


325.000 


5.000 


1 


77.440 


50 


116,160 


102,000 


45 


102,000 


7,200 


32 


108,900 


truction 


Units 


Is 
LS 


LS " 


vsf" 


'"" I F ' 
LS 


1 
' ' C Y " i 


EA 


• fo i l 


" " C Y " 


EA 


CY 


LF 


ACRE 


Costs 


Unit Rate i 


$52,637,000 ; 


$52,637,000 ! 


$690,000 ' 


$6.00 1 


$60 ; 


S70,000 


$4.50 r 


SI.100 • 


$2.75 ' 


$14.50 I 


$1,100 


$ 11.00 ' 


S5.00 i' 


$125,000 , 


S8.00 • 


Extended 


Cost 


$5^63^(30 


$5,261700 


$690,000 


$1,950,000 


S300.000 


$70,000 


$348,480 


$55,000 


$319,440 


$49,500 


$ 1.122,000 


$36,000 


$4,000,000 


$871,200 


Total 


$63,164,000 


$10,527,000 


$52,637,000 


$690,000 


$2,320,000 


$723,0(.)0 


$2,686,500 


$4,996,000 
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I'ebruarv 201 1 


Item 


2.52' ' 


Surlaci 


; 2.53 


i 


"'2.54 


In-Situ 


Former 


2.60 


I""i'6"i 
2.62 


2£5 


In-Situ 


Forme 


2.64 


2.65 


2.66 


"'2!67 


2^68 


2!69 


: Extrac 


: on 180 


2.70 


i7i 
;"2 J 2 


: Extrac 


2 J3 


2.74 


Estimated Re 
Description 


Seed grass for excavation areas and cover 


areas 


-• Covers (Offsite - Eneineerine Controls) 


Import Soil Cover (31.5 acres; 2.5' avg. 


thickness) 


Grass seed for excavation & cover areas 


Geochemical Stabilization (ISGS) at the For 


Process Area (-65 fl. 3.75 acres) 


ISBS Materials 3.75 acres, 65 ft (quote: 


$27,000 per acre-foot treated volume) 


Freight Costs 


Fax 


Injection Costs (421 ISGS auger points + 


F.xplofatory Borings) 


Solidillcation/Stabilization (ISSS) at the For 


Drip Frack Area (-65 ft: 2.25 acres) 


ISSS Soil Mixing (construction, materials, 


and labor) with Cement-Reagent 


Cement (8%) and Freight Charge 


Bentonite (3%) 


Fax 


Excess material from ISSS move to 


consolidation area 


ISSS Bench Scale/Pilot Test 


ion Well Installation and Preparation (based 


aallons per minute [sipniD 


Drilling and bore-hole preparation 


Well casing installation 


Install Pumps (median capacity 40 gpm) 


ed Water Treatment and Disposal 


Install temporal^ water Ireatment .system 


Install pump-to-trcatment piping system 


Table 10 


medy Cons 
Qty 


83 


127,050 


31.5 


ner South Laa 


6,581.250 


6,581.250 


6.25% 


121 


Tier North Las 


236,000 


28,400 


10,700 


1 


59,000 


1 


1.250 


1,250 


5 


1 


8,101 


truction 
Units 


ACRE' 


CY 


,'\cre 


Don + 


LBS ' 


LS 


Day 


oon + 


CY 


Ton 


Fon 


LS 


CY 


LS 


' " LF 


LF 


^ EA 


LS 


LF 


Costs 
Unit Rate 


$1,500 


$8.00 


. $1,500 


$0.80 


$0.10 


$5,923,125 


$5,000 


$79.08 


$120 


$228.88 


$1,166,430 


$2.75 


$40,000 


$15.00 


$35 


$10,000 


$200,000 


$26.75 


Extended 


Cost 


$124^00 


$1,016,400 


$47,250 


$5,265,000 


$6587125 " 


$370,195 


' $605,000 


$l'8,662.880 


$3,408,000 


$2!449,016 


$1,166^430 


$162,250 


$40,000 


$18,750 


$43,750 


$50,000 


$200,000 


j2"i6J02" 


Total 


$1,064,000 


$6,898,000 


$25,889,000 


$113,000 


$417,000 
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Record of Decision 
Cabol Carbon/Koppers Superfund Sile 


Summary of Remedial Alternative Selection 
Februarv 2011 


Item 


Estimated Re 
Description 


Detention Pond 


; 2.80 


2.81 


i 2.82 


Pond Excavation & Fransport to 


Consolidation Area 


Inlet and Outlet Structures 


Liner Cor Detention I'ond 


2.83 Side Grading 


• 2.84 ; Landscaping/Bank Vegetation 


Storm Water Convevance (Non-Site Waler) 


•2.85 i 48''~RCP Culvert "" ' 


2.86 Installation 


ISCO in E.xislins LFIG Wells 


2.87 ; Injection and all associated costs 


Monitor Wells 


• 2.90 Install 10 monitoring wells (2-inch) in 


. Surllcial Aquifer (25'deep) 


2.91 


2.92 


2.93 


install 8 monitoring wells (2-inch) in UIIG 


(65' deep), double casings 


Install 4 monitoring wells (2-inch) in LFIG 


(120' deep), triple casings 


Install 10 monitor wells (2-inch) in Floridan 


.Aquifer (225" deep) 


; Institutional Controls 


2.100 


\ 


Administrative Orders, Deed Restrictions-


Permii Application Process 


Eimineerinu Controls 


-2.101 Fencing, Gates and Physical Barriers 


" 2.102 Install Silt Fencing 


2.103 Property Purchase (assume 10 parcels to be 


purchased) 


Co nstruction Oversiaht, Survev. and Rcportina 


2.110 Oversight Labor 


2.111 Survey 


Table 10 


medy Cons 


Qty 


58,080 


6 


522,720 


1 


1 


4000 


1 


3 


10 


8 


4 


10 


1 


10 


500 


10 


Onsite and 01 


5.0% 


truction 
Units 


CY 


EA 


SQFT 


LS 


LS" ""' 


LF 


LS 


" EA" " 


'"' EA 


EA""" 


EA 


EA 


LS 


EA 


F f " 
EA"" 


fsite) 


LS 


LS 


Costs 
Unit Rate 


$7.50 


$3,000 


$0.50 


$60,000 


$75,000 


$150 


$150,000 


$10,000 


$4,200 


$9,500 


$18,000 


$22,500 


$100,000 


$10,000 


$5 


$140,760 


$54,960,000 


$40,000 


Extended 


Cost 


$435,600 


$18.00()" 


$261,360 


$60,000 


$75,000 


$600,000 


$150,000 


$30,000 


$42,000 


$76,000 


$72,000 


$225^000 


$100,000 


$100,000 


$2J06 
$1,407,600 


$2,748,000 


$120,000 


Total 


$850,000 


$750,000 


$30,000 


$415.000 


$100,000 


$1,510,000 


$3,028,000 
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Record of Decision 
Cabot Carbon/Koppers Superfund Sile 


Sumnian,' of Remedial Altemalive Selection 
Februarv 201 1 


Table 10 


Estimated Remedy Construction 
Item Description Qty Units 


2.112 Construction Completion Report 1 LS 


: i 


Construction Oversiaht. Survev. and Rcportina (Upper Floridan) 


2.113 Oversight Labor 2.0% LS 


2.114 Survey 3 LS 


; 2.1 15 i Construction Completion Report 


LS = lump sum 


1 i LS 


vsf = vertical square feet 


LF = linear feet 


CY = cubic yard 


E.A = each 


lbs = pounds 


SQFT = square Ieet 


Costs 


Unit Rate . 


$160,000 ' 


955.000 


$20,000 "• 


$80,000 i" 


Extended 


Cost 


$160,000 


$r9,ioo 
$60,000 


$80",00"o' 


Total 


$159,000 
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Record of Decision 
Cabot Carbon/Koppers Superfund Site 


Sunimarv' of Remedial Allemative Selection 
Februarv 2011 


Table 11 


Estimated Operation, Monitoring and Maintenance (OM&M)Costs 


Item 


1.0 


Surtlu 


\A 


Engin 


' 1.2 ' 


Moni 


^ ^ 3 0 


1.31 


1.32 


Extra 


' 1.40 


Treat 


L50' 


1.51 


1.52 


l.'5'3' 


'"r.54 


1.55 


l756 


1.57 


1.58 


1.59 


2.0 


Surlli 


2.10 


27l " l " 


"7"27l2' 


2.13 


Description Qty Units i Unit Rate 


Annual O M & M Costs - 30 Y r 


;e Cover (Onsite and Offsite) 


Soil Cover Maintenance 


cerina Controls (Offsite) 


1 LS $300,000 


Engineering Controls - Maintenance 1 . LS . $150,000 


iliing 
~~ ' 


Annual Monitonng (Surllcial Aquiler) 1 ! LS ^ $150,000 


Annual Monitoring (Upper Floridan) 


Monitored Natural Attenuation (with 


reporting; Upper Floridan Aquifer) 


1 LS 


1 LS 


S250.000 


$45,000 


:tion Pump Operation (Upper Floridan H\draulie Containment 


Operate Pump Extraction System (based on 


180 gallons per minute [gpm]) 


93.312 Kgal \ $1.50 


Tienl Plant Operation and Freated Waler Disi 


Labor 


POTW Dischai-ae Fees 


Chemicals 


•barge 


200 hr $60 


93.312 Kgal 


1 ' LS 


$5.00 


$9,000 


Energy 68,340 Kw-hr $0.12 


Trealment s> stem repairs & maintenance 


Pumping system maintenance 


1 


1 


EA $17,100 


LS $22,300 


Ettluent monitoring & reporting 1 EA , $1,700 


Lab costs 1 EA $6,000 


Carbon replacement 0.5 EA $4,700 


Waste management 20 CY , $400 


Temporary Annual O M & M Costs - 3 yr 


'ial Aquiler Hvdraulic Containment 


Labor 


POTW Discharge Fees 


• Chemicals 


Energy 


i 


• 


200 


93,312 


1 


hr 


Kgal 


$100 


$2.00 


LS : $4,750 


31.670 : Kw-hr . $0 


Extended i 


Cost 


... 


$300,000 


Total 


$1,588,000 


$150,000 i 


$150,000' 


$250,000 " 


$45,000 


$139,968 


$12,000 


$466,560 


$9,000 


$8,201 


$17,100 


$22,300" 


$1,700 


$6,000 


$2,350 


$8,000 


$252,000 


$20,000 


$186,624 


$4,750 ' 


$3,800 i 
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Record of Decision 
Cabot Carbon/Koppers Stiperfund Site 


Summary of Remedial Alternative Selection 
Februarv 2011 


Table 11 


Estimated Operation, Monitoring and Maintenance (OM&M)Costs 
Item 


Fufl 


3,0 


4.0 


PRE;! 


Description Qty 


2.14 i Treatment system repairs & maintenance 1 


2.15 : Pumping system maintenance 1 


2.16 i Effluent monitoring & reporting . 1 


2.17 Lab costs 1 


2.18 ' Carbon replacement 0.5 


2.19 i Waste management 20 


J RE COSTS 


Full Close Out in 30 yr 


; 


Conllrmation Samplina (Onsite / Offsite / Upper Floridan) 


3.10 Conllrmation Sampling (include labor, : 1 


materials. & lab costs) 


Site Closina (Onsite / Offsite / Upper Floridan) 


3.30 Abandon Monitor Wells 16.250 


3.21 Equipment Removal and Site Restoration • 1 


3.22 i Final Close Out Report 1 


Well .Abandonment and Site Restoration 


4.30 i .'\bandon Existing Recovery Wells 1250 


4.31 i Equipment Removal and Site Restoration ; 1 


4.32 En\ironmental Report 1 


: Close Out of Temporary Facilities - 3 yr 


Well Abandonment and Site Restoration 


4.10 Abandon Existing Recoveiy Wells 2.250 


4.11 i Equipment Removal and Site Restoration i 1 


4.12 Enviromnental Report 1 


5ENT VALUE ANALYSIS ; 


: Item 


Fotal Annual OM&M Cost (for 30 years) 


Annual OM&M Cost (Surllcial Aquiler system; for 3 yrs) 


Future Costs (at end or3 years; Surllcial Aquiler system) 


Future Costs (at end of 30 years; full close-out) 


Units 


EA 


LS i 


"EA" 


EA 


EA 


CY : 


ii: 


" "LS" 


" FT 


" LS 


LS"" 


"FT 


LS : 


"LS" ' 


i 


" F T 


LS i 


"LS""" 


Rate i 


5 % " "i 


"""5""^' 


5% 


""5% 1 


Unit Rate ; 


$8,000 • 


$10,300 1 


$1,700 i 


$6,000 


S4.700": 


$400 i 


$400.(")00"' 


$26.91 


$3()0d)00""i 


$223oo ; 


$85.42 1 


$5,060 ' 


$3,060" 


$85.42 1 


$50,000 • 


$20,000" 


Cost i 


"7si^mi79 ; 
$25l'324"'' 
$262,195 • 


$;T.274,563 i 


Extended 


Cost 


$8,000 


$10,300 


$1,700 


$6,000 


$2,350 


$8,000 


$400,000 


" $437,288 


$300,000 


$22,500 


$106,775 


$5,000 


$3^000 


$192,195 


$50,000" 


$26,060 


Years 


30 


3 


3" 


30' 


Total 


$1,275,000 


$262,000 


Net Present Value 


$24,414,000 


$685,000 


$226,000 


$295,000 
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Record of Decision 
Cabot Carbon/Koppers Superfund Site 


Sunimar)' of Remedial .Mtemative Selection 
Fcbmai-x' 2011 


Table 11 


Estimated Operation, Monitoring and Maintenance (OM«&M)Costs 
Item Description Qty Units Unit Rate Extended . 


Cost 


Total 


1 GRAND TOTAL (OM&M Net Present Value) | ; ; 


LS = lump sum 


hr = hour 


Kgal= 1000 gallons 


Kw-hr = kilowatt hour 


ft = feet 


CY = cubic yard 


E.\ = each 


$25,620,000 
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Record of Decision 
Cabol Carbon/Koppers Stiperfund Site 


Suniniary of Remedial Altemalive Selection 
Februarv 2011 


Requirement 


Table 12 


Chemical-Specific .ARARs, Criteria, and Guidance 


Citation ARAR 
Type 


Description Comment 


Soil and Groundwater Cleanup Levels/Criteria 


Federal 


Safe 
Drinking 
Water Act-
National 
Primary 
Drinking 
Water 
Standards, 
Maximum 
Contaminant 


Level 
(MCLs) 


40 CFR Part 
141.61 
(organics) and 
141.62 
(inorganics) 


Relevant 
and 
Appropriate 


Legally enforceable federal drinking water standards 
that establish maximum coniarninant levels (MCLs) 
for specillc contaminants that have been determined 
to adversely affect human health. 


These 
standards are 
relevant and 
appropriate 
to the 
restoration 
of 
groundwater. 
a potential 
drinking 
water source. 


State 


Florida 
Surface 
Water 
Criteria Rule 


Florida 
Ciroundwater 
Classes, 
Standards, 


and 


Chapter 62-
302.530 
Florida 
Administrative 
Code (FAC) 


Chapter 62-
520.410 and 
62-520.420. 
FAC 


Relevant 
and 
Appropriate 


Applicable 


Provides surface water classillcations and water 
quality criteria (numeric and narrative) for protection 
of State surface water bodies. Numeric ambient water 
quality criteria (AWQC) are relevant during remedial 
action ofthe Site soils that are impacting surface 
water. 


Designates the groundwater ofthe State into live 
classes and establishes minimum criteria. This rule 
also specifies that Class I and Class 11 groundwater 
iTiiist meet prirnary drinking water standards listed iii 


Remedial 
Action 
Objectives 
(RAOs) 
require 
protection of 
surface 
water by 
monitoring 
surface 
water for 
some 
contaminants 
of concern 
(COCs) 
against 
AWQC. 


Fhis rule 
was used to 


classilV 
groundwater 
and establish 
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Record of Decision 
Cabot Carbon/Koppers Superfund Site 


SummarN' of Remedial Allemative Selection 
Febniar\'20II 


Table 12 


Chemical-Specific ARARs, Criteria, and Guidance 


Requirement 


Exemptions 


Florida 
Drinking 
Water 
Standards, 
Vlonitoring 
and 
Reporting 


Florida 
Contaminant 
Cleanup 
Target Levels 
Rule 


Citation 


Chapter 62-
550.310, FAC 


Chapter 62-
777.170, FAC 
Fables 1 & II 


ARAR 
Type 


Relevant 
and 


Appropriate 


Relevant 
and 


Appropriate 


Description 


Chapter 62-550.3 10. FAC. 


Provides primary drinking waterquality standards 
and maximum contaminant levels (VICLs) for public 
water supply systems that are applicable at the lap 
and are relevant and appropriate to the restoration of 
a Class G-II aquifer. Remedial objeciives require 
restoration ofthe surllcial aquifer to drinking water 
quality standards. 


Fhis rule provides default cleanup criteria, namely 
cleanup target levels (CTLs) in Tables 1 and 11 and an 
explanation for deriving CTLs for soil, groundwater 
and surface water that can be used for site 
rehabilitation (i.e., cleanup). 


Comment 


cleanup 
goals for 
groundwater. 


Groundwater 
at this Site is 
considered a 
potential 
source ol" 
drinking 
W'ater (Class 
G-II). 


Cleanup 
goals I'or 
some ofthe 
COCs in 
groundwater 
are based 
upon MCLs 
listed in this 
rule. RAOs 
require 
restoration 
ofsurficial 
aquiler to 
drinking 
waterquality 
standards. 


CTLs for 
groundwater 
in Table 1 of 
this rule 
were used to 
establish 
cleanup 
goals for 
some ofthe 
COCs in 
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Record of Decision 
Cabol Carbon/Koppers Superfund Site 


Summary of Remedial Altemalive Selection 
February 2011 


Table 12 


Chemical-Specific ARARs, Criteria, and Guidance 


Requirement 


Florida 
Contaminant 
Site Cleanup 
Criteria Rule 
-Risk 
Assessment 


Citation 


Chapter 62-
780.650( 1 )(d), 
FAC 


ARAR 
Type 


Rele\ant 
and 


.Appropriate 


Description 


Fhis section ofthe rule generally provides elements 
to be addressed when performing a risk assessment. 
Requires that a lifetime excess cancer risk level of 
l.OE-6 and a hazard index of 1 or less shall be used in 
establishing alternative CTLs for groundwater or soil. 


Comment 


groundwater 
at this Site. 


Soil CTLs in 
Table II of 
this rule 
were used to 
establish 
cleanup 
goals for 
some ofthe 
soil COCs. 


The 1 .OE-6 
and a hazard 
index of 1 or 
less 
requirement 
considered 
in 
developing 
Site-specific 
or alternative 
CTLs for 
certain 
COCs. 
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Record of Decision 
Cabot Carbon/Koppers Superfund Site 


Summarv' of Remedial Altemalive Selection 
Febmarv2011 


Requirement 


Action-Specific 


Citation 


Table 13 


ARARs, Criteria, and Guidance 


ARAR 
Type 


Description Comment 


IVaste Characlerization, Storage, Treatment and Disposal - Pnmary and Secondary lyastes 


Federal 


Resource 
Conservation & 
Recoverv Act 
(RCRA) 
Regulations-
Identification. 
Characterization 
and Listing of 
Solid and 
l-lazardous 
Wastes 


RCRA- Land 
Disposal 
Restrictions 
(LDR) 
Treatment 
Standards for 
Contaminated 
Soil 


40 Code of Federal 
Regulations (CFR) 
Part 262.1 l(a)-(d) 
{So/id u-r/.vre) and 
264.13(a)(1) 
(Hazardous waste) 


40 CFR Part 
268.7(a) 


Applicable 


Applicable 


Requires characterization of 
solid waste and additional 
characterization of waste 
determined to be hazardous. 
Part 261.11(a)-(d) requires 


determination of whether 


solid waste is hazardous. 
Part 263.13(a)(1) requires a 
detailed chemical and 
physical analysis of a 
rcprescniativc sample ofthe 
waste to determine 
treatment, storage, and 
disposal requirements. 


40 CFR Pan 268.7 requires 
deterniination of whether 
waste is restricted from land 
disposal under 40 CFR 
268.40. 268.45, or 268.49 
by testing in accordance 
with prescribed methods or 
by use of generator 
knowledge ofthe waste. 40 
CFR 268.49 prohibits land 
disposal of untreated 
hazardous wastes and 
provides treatment 
standards for contaminated 
soil considered hazardous 
waste. 


Note: This determination 
can be made concurrently 
with the hazardous waste 
determination required by 
40CFR262.i l . 


Response action 
is expected to 
generate non-
hazardous solid 
waste 
(contaminated 
soil determined 
not to be 
hazardous) and 
RCRA hazardous 
waste. 


Excavated soil 
deiermined to be 
hazardous waste 
will be sent off-
Site for treatment 
and disposal at an 
appropriate 
facility. 
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Record of Decision 
Cabot Carbon/Koppers Superfund Site 


Stimmary of Reniedial Altemalive Seleelion 
FebmarY20II 


Table 13 


Action-Specific .\RARs, Criteria, and Guidance 


Requirement 


RCRA -
'Femporary on-
Site storage of 
hazardous waste 
/// containers 


Use and 
Management of 
l-lazardous 
Waste in 
Containers 


Citation 


40 CFR 262.34(a): 


40 CFR 
262.34(a)(l)(i): 


40 CFR 262.34(a)(2): 


40 CFR 264.34(a)(3) 


40 CFR 262.34(c)(1) 


40 CFR Part 265.171 
to 173 


ARAR 
Type 


•Applicable 


Applicable 


Description 


A generator may accumulate 
hazardous waste at the facility 
provided lliat: 


waste is placed in containers 
that comply with 40 CFR 
265.171-173: and 


tlie dale upon which 
accumulation begins is clearly 
marked and visible for 
inspection on each container: 


coiilaiiier is marked with the 
words ''hazardous waste"': or 


comaiiier may be marked with 
other words that identify the 
eoiitents. 


Establish requirements for 
use and management of 
hazardous waste in 
containers on-Sile. 


Comment 


Applies to 
accumulation of 
RCRA hazardous 
waste on-Site as 
defined in 40 
CFR 260.10 


.Applies 10 
ticctimtilation of 55 
gal. or less of 
RCRA hazardous 
waste or one quart 
of acutely 
hazardous waste 
listed in 261.33(e) 
at or near any point 
of generation 


Containers that 
may be used for 
temporary 
storage of 
hazardous waste 
(i.e., precipitate. 
GAC. 


contaminated 
soil) on-Sile prior 
to off-Site 
treatment and 
disposal will 
comply with 
these 
requirements. 
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Record of Decision 
Cabot Carbon/Koppers Stiperfund Site 


Summarv' of Reniedial Allemative Selection 
Febmarv 2011 


Requi rement 


Storage of 


hazardous waste in 


container area 


Closure 


perloniiance 
standard for 


RCR.A container 
storage unit 


Closure of RCRA 


container storage 
unit 


Action-Specific 


Citation 


40 CFR 264.175(a) 


40 CFR 264.175(c) 


40 CFR 264.111 


40 CFR 264.178 


Table 13 


ARARs, Criteria, and Guidance 


ARAR 


Type 


Applicable 


/Xpplicable 


Applicable 


.Applicable 


Description 


Area must have a coiilainmeiit 
system designed and operated 
ill accordance with 40 CFR 
264.175(b) 


Area must be sloped or 
otherwise designed and 
operated lo drain liquid from 
precipitation, or 


Containers must be elevated or 
otherwise protected from 
contact with accumulated 
litiuid. 


Musi close the facility (e.g.. 
container storage unit) in a 
manner that: 


• Minimizes the need for 
furdier maintenance: 


• Controls minimizes or 
eliminates to the extent 
necessary to protect 
litiman health and the 
environment, post-closure 
escape of hazardous 
waste, hazardous 
coniaminants. leachate. 
eonlaniinaled run-off. or 
hazardous waste 
decomposition producis 
to llie ground or surface 
waters or the atmosphere: 
and 


Complies with the closure 
reqiiirenients of subpart, but 
not limited lo. the 
rctiuirements of 40 CFR 
264.178 for containers. 


.At closure, all hazardous waste 
and hazardous waste residues 
must be removed from the 
containment system. 
.Remaining containers, liners, 
bases, and soils containing or 
eonlaniinaled with hazardous 


C o m m e n t 


Applies to storage 


ofRCRA 


hazardous waste in 


containers witit 


free liquids 


Applies 10 storage 


ofRCRA-


luizardous waste in 


conlainers that do 


nol coniain free 


//(//(/(y.? (Olher than 


F020. F02LF022. 


F023.F026 and 


l'--027) 


.Applies to storage 


ol RCRA 
hazardous waste in 


conlainers 


.Applies to storage 


ofRCRA 
hazardous waste in 


containers in a unit 


with a coiilainmeiit 
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Record of Decision 
Cabot Carbon/Koppers Superfund Sile 


Summary of Remedial Alternative Selection 
Febmarv 2011 


Requirement 


RCRA 
Regulations-
Temporary 
Storage and 
Closure of 
remediation 
l-lazardous 
Waste in Staging 
Piles 


Disposal of 


RCRA 


l-lazardous waste 


in a land-based 


unit 


Action-Specific 


Citation 


40 CFR Part 
264.554(a)(l)(i.)-(iii). 
264.554(d)(l)(i)-


(iii). 
264.554(d)(2)(i)-(vi), 
264.554(e)(l)-(2), 
264.5541 n(l)-( 3) 
264.554(h). 
264.554(i)(l)(i)-(ii), 
264.554(J)(l)-(2). 
264.554(k) 


40 CFR 268.40(a) 


40 CFR 268.40(a) 


Table 13 


ARARs, Criteria, and Guidance 


ARAR 
Type 


Applicable 


Applicable 


Applicable 


Description 


waste and hazardous waste 
residues musl be 
decontaminated or removed. 


ICommenl: ,At closure, as 
throughout the operating 
period, unless the owner or 
operator can demonstrate in 
accordance with40 CFR 
261.3(d) ofthis chapter llial 
the solid waste removed from 
the containment system is not 
a hazardous waste, the owner 
or operator becomes a 
generator of 


hazardous waste and must 
mtinage it in accordance with 
all applicable requirements of 
parts 262 ihrough 266 ofthis 
chapter). 


i'rovidcs requiremenls for 
temporary storage and 
closure o\'non-Jlou-ing 
hazardous remediation 
waste in a .staging pile to 
prevent or minimize 
releases of hazardous 
substances or contaminanis 
into the environment. 


May be land disposed if it 


meets the requirements in 


the table "'Freatment 


Standards for Hazardous 


Waste"^ at 40 CFR 268.40 


before land disposal. 


All underlying hazardous 


contaminants [as defined in 


40 CFR 268.2(i)] must meet 


the Universal Treatment 


Standards, found in 40 CFR 


Comment 


system 


Storage area for 
contaminated 
soil/remediation 
waste temporarily 
staged on-Site 
will consider 


these 
requirements. 


Applies lo land 


disposal (40 CFR 


268.2) of 


restricted RCRA 


waste 


Applies to land 


disposal of 


restricted RCRA 


characteristic 


wastes (DOO 1-
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Record of Decision 
Cabot Carbon/Koppers Superfund Sile 


Siinimarv' of Remedial Allemative Selection 
Februar\' 201 I 


Requirement 


Ireatment of 


hazardous waste 


in iVlisccllaneous 


rreatiTient Unit 


with air 


emissions 


Action-Specific 


Citation 


40 CFR 264.601 


40 CFR 264.601(c) 


40 CFR 


264.1080(a)(5) 


Table 13 


ARARs, Criteria, and Guidance 


ARAR 
Type 


Relevant 


and 


.Appropriate 


Relevant 


and 


Appropriate 


Relevant 


and 


Appropriate 


Description 


268.48 'Fable UTS prior lo 


land disposal 


Unit must be located. 


designed, constructed. 


operated, maintained and 


closed in a manner that will 


ensure protection of human 


health and the environment. 


Protection of human health 


and tbe environment 


includes, but is not limited 


to prevention ofany release 


that may have adverse 


effects on human health or 


the environment due to 


migration of waste 


contaminants in the air, 


considering the factors 


listed in 40 CFR 


264.601(c)(1) thru (7). 


The requirements of RCRA 


Subpart CC - Air Emission 


Standards for Tanks. 


Surlace Impoundments, and 


Containers do not apply to a 


Comment 


D043) that are 


not managed in a 


wastewater 


treatnient system 


that is regulated 


under the CWA, 


that is CWA 


equivalent, or 


that is injected 


into a Class 1 


non-hazardous 


injection well. 


Applies to 


trentment of 


RCRA hazardous 


waste in 


miscellaneous 


units, except as 


provided in 40 


CFR 264.1. 


Applies to air 


pollutant 


emissions with 


volatile organics 


from a hazardous 
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Record of Decision 
Cabol Carbon/Koppers Stiperfund Site 


SummaPi' of Remedial Alternative Selection 
Februai-v 201 I 


Requirement 


RCRA 


Regulations -


Disposal of 


RCRA 


characteristic 


wastewaters in a 


POFW 


RCRA 


Reiiulations -


Freatment 


standards for 


hazardous debris 


Action-Specific 


Citation 


40 CFR 


268.l(c)(4)(ii) 


40 CFR 268.45(a), 


(c). (did), and 40 


CFR 268.49(0(1 )-


(2) 


Table 13 


ARARs, Criteria, and Guidance 


ARAR 
Type 


Applicable 


Applicable 


Description 


waste management unit that 


is solelv used for on-Site 


treatment or storage of 


hazardous waste that is 


placed in the unit as a result 


of implementing remedial 


activities required under 


RCRA 3004(u)and(v), 


RCRA 3008(h), or 


CERCLA authorities. 


Permits the disposal ofsuch 


wastewaters if treated 


pursuant to the pretreatment 


requirements of Section 307 


ofthe CWA. unless the 


wastes are subject to a 


specified method of 


treatment olher than 


DEACT in 40 CFR 268.40. 


or are D003 reactive 


cyanide. 


Flazardous debris remaining 


ori-Site must comply with 


40 CFR 268.45 prior to off-


Site disposal as a solid 


waste. All 


off-Site disposal must also 


comply with LDR 


certification requirements 


(40 CFR 268.49). which 


apply to these wastes. 


Ifthe debris does not fully 


comply with 40 CFR 


268.45, it must be disposed 


off-Site at a regulated 


subtitle C facility. 


Comment 


waste tank. 


surface 


impoundment or 


container. 


Applies to the 


land disposal of 


RCRA hazardous 


wastewaters that 


arc hazardous 


only because they 


exhibit a 


characteristic and 


are nol otherwise 


prohibited under 


40 CFR 268 


Applies to debris. 


includine 


treatment 


residuals, used or 


generated during 


remedial 


activities. 
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Record of Decision 
Cabot Carbon/Koppers Stiperfund Sile 


Summary of Remedial Allemative Selection 
Febmarv 2011 


Requirement 


Table 13 


.Action-Specific ARARs, Criteria, and Guidance 


Citation ARAR 
Type 


Description Comment 


H'aste Transportation - Primary and Secondary IVastes 


RCRA 
Regulations -
'Fransportation 
of l-lazardous 
Waste off-Site 


Federal 
Flazardous 
Vlaterials 
Fransportation 
Aet (49 U.S.C. 
§!} 5101 etseq.) 
Regulations 


RCRA 
Regulations, 
Fransportation 
of Flazardous 
Wastes on-Site 


40 CFR Part 
262.10(h) 


49 CFR Part 
171.1(c) 


40 CFR 263.10 
through 263.31 


Applicable 


Applicable 


Applicable 


An owner or operator who 
initiates a shipment of 
hazardous waste from a 
ireatment, storage, or 
disposal facility must 
comply with the generator 
standards established in this 
part, including the 
requirements of 40 CFR 
262.20-23 for manifesting; 
Section 262.30 for 
packaging; Section 262.31 
for labeling; Section 262.32 
for marking; Section 262.33 
for placarding; Section 
262.41(a) I'or record­
keeping; and Section 
262.12 to obtain EPA ID 
number. 


Fhis regulation applies to a 
person, including a person 
under contract with a 
department or agency ofthe 
federal government, that 
transports, or causes lo be 
transported or shipped "in 
commerce", a hazardous 
material. 


'Fhese regulations establish 
standards which apply to 
persons transporting 
hazardous waste within the 
United States ifthe 
transportation requires a 
manifest under 40 CFR Part 
262 


Hazardous waste 
requiring off-Site 
disposal will 
meet these 
transportation 
requiremenls. 


Flazardous 
material requiring 
off-Site disposal 
will meet this 
transportation 
requirement. 


Flazardous 
material requiring 
on-Site disposal 
will meet this 
transportation 
requirement. 


Capping Waste in Place - Landfill Closure and Post Closure 


State 
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Record of Decision 
Cabot Carbon/Koppers Stiperfund Site 


Stimmary of Remedial Altemalive Selection 
Februarv 2011 


Requirement 


Florida Solid 
Waste 
Management 
Facilities 
Regulations 


Florida Solid 
Waste 
Managemeni 
Facilities -
Landfill Final 
Closure Rule 


Action-Specific 


Citation 


Chapter 62-701.300. 
Florida 
Administrative Code 


(FAC) 


Chapter 62-
70l.600(5)(e).(r),(g), 
and(h), FAC 


Table 13 


ARARs, Criteria, and Guidance 


ARAR 
Type 


Relevant 
and 


Appropriate 


Relevant 
and 


Appropriate 


Description 


Prohibits storage, 
processing, or disposal 
except at a permitted solid 
waste management facility. 


Provides requirements for 
final cover design and 
construction for a solid 
waste landllll, including 
control of storm waler 
occurring on tbe landfill 
property in order to meet 
the general performance 
standard in Chapter 62-
701.340(1), FAC. 


Comment 


Waste generated 
on-Site and 
deemed 
nonhazardous 
solid waste will 
be stored, 
transported, or 
disposed of 
properly. 


Capping and 
closure ofthe on-
Site landfill will 
meet the relevant 
provisions of this 
rule. 


Federal 


RCRA Subtitle 
C Landllll Cover 
Standards 


40 C.F.R. iJ 
264.3 10(a)(l)-(5) 


Relevant 
and 


Appropriate 


Defines the design 


requirements for a Subtitle 


C Landfill Cap. Vlust cover 


the landfill or cell with a 


final cover designed and 


constructed to: 


-provide long-term 


minimization of migration 


of liquids through the 


closed landllll: 


-function with minimum 


maintenance; 


-promote drainage and 


niinimize erosion or 


abrasion ofthe cover; 


Construction ofa 
RCRA hazardous 
waste landfill 
cover, with the 
construction of an 
impermeable cap 
designed to 
prevent the 
migration of 
hazardous 
contaminants, 
using a hydraulic 
conductivity of 
no more than 1 x 
10-7 cm/sec. 


171 







Record of Decision 
Cabot Carbon/Koppers Superfund Site 


Summary of Remedial Alternative Selection 
Febmarv 201 1 


Requirement 


RCRA run-


on/run-off 


control systems 


for landfill cover 


RCRA Closure 


Performance 


RCRA - General 


Post Closure 


Cure/Notices for 


Closed Landfills 


Action-Specific 


Citation 


40 CFR § 


264.30 l(g)-(h) 


40 CFR §ij 264.1 11. 


264.1 l l(a)-(c) 


40 CFR 


264.3 10(b)(1). (5), 


and (6) 


40 CFR 264.117(c) 


Table 13 


ARARs, Criteria, and Guidance 


ARAR 


Type 


Relevant 


and 


Appropriate 


Relevant 


and 


Appropriate 


Relevant 


and 


Appropriate 


Description 


-accommodate settling and 


subsidence so that the 


cover's integrity is 


maintained; and 


-have a permeability less 


than or equal to the 


permeability ofany bottom 


liner system or natural 


subsurface soils present 


Run-on control svstem must 


be capable of preventing 


fiow onto the active portion 


ofthe landfill during peak 


discharge from a 25-year 


storm event. Run-off 


management system must 


be able to collect and 


control the water volume 


from a runoff resulting from 


a 24-hour. 25 year storm 


event. 


Must close the unit in a 


manner that: 


Minimizes the need for 


further maintenance; 


controls or eliminates 


releases of hazardous 


materials to the 


environment and protects 


human health; and complies 


with the closure 


requirements of 40 C.F.R. § 


264.310. 


Must maintain the 


effectiveness and integrity 


of the final cover, make 


necessary repairs and 


prevent erosion. Post 


Comment 


Construction o f a 


RCRA landfill 


cover 


Closure o fa 


RCRA hazardous 


waste 


management 


I'aeility 


Closure o fa 


RCRA landfill 
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Record of Decision 
Cabot Carbon/Koppers Superfund Site 


Summary of Remedial .Alternative Selection 
Febniai-v 201 1 


Requirement 


General C 


Construction of 
Ciroundwater 
Monitoring 
Wells 


Florida General 
Pollutant 
Emission 
Limitation 
Standards 


Florida 


Action-Specific 


Citation 


40 CFR 264.119(a) 


40 CFR 264.119 


(b)(l)(i)-(iii) 


onstruction Standards -


40 CFR 264.97(c) 


Chapter 62-
296.320(4)(c). FAC 


Chapter 62-


Table 13 


ARARs, Criteria, and Guidance 


ARAR 
Type 


Description 


closure property uses must 
not be allowed to impact 
the integrity ofthe co\er. 
the liner or the 
containment/monitoring 
system. Must provide 
proper notices to the local 
zoning authority and record 
deed notiecs/lCs regarding 
the contamination that will 
run with the land. 


Land Disturbance Activities - Water Wells — 


Relevant 
and 


Appropriate 


Applicable 


Relevant 


All monitoring wells must 
be cased in a manner that 
maintains the integrity of 
the monitoring well bore 
hole, this casing must be 
screened or perforated and 
packed with gravel or sand, 
where necessary, to enable 
collection of groundwater 
samples, the annular space 
above the sampling depth 
must be sealed to prevent 
contamination of 
groundwater and samples. 


Requires reasonable 
precautions, such as 
application ofwater or 
other dust suppressants, to 
control emission of 
particulate rnatter from any 
activity including but not 
limited to, vehicular 
movement and 
construction.. 


Establishes requirements 


Comment 


Monitoring 


Construction ofa 
RCRA 
groundwater 
inonitoring well 


Precautions will 
be undertaken to 
prevent fugitive 
dust emissions 
from any land 
disturbing 
activities. 


Erosion and 
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Record of Decision 
Cabot Carbon/Koppers Superfund Site 


Summary of Reinedial Altemalive Selection 
Febman'2011 


Requirement 


Regulation of 
Storm water 
Discharge -
Facility 
Performance 
Standards 


Florida Generic 
Permit For 
Storm water 
Dischariie from 
Construction 
.Activities 


Florida 
Hazardous 
Waste 
Requirements 
for Remedial 
.'\ction 


Florida Water 
Well 
Construction 
Standards Rule 


Florida 


Action-Specific 


Citation 


25.025(7). FAC 


Chapter 62-
62l.300(4)(a), FAC 


Chapter 62-
730.225(3) FAC 


Chapter 62-532.500, 
FAC 


Chapter 62-528.600 


Table 13 


ARARs, Criteria, and Guidance 


ARAR 
Type 


and 
Appropriate 


.Applicable 


Applicable 


Applicable 


Applicable 


Description 


for discharaes of untreated 
storm waler from the 
facility to ensure protection 
of ihe surface waters ofthe 
state. 


Requires development and 
implementation of best 
management practices 
(BMPs) and erosion and 
sedimentation controls for 
storm water discharges to 
ensure protection ofthe 
surface waters ofthe state. 


Requires warning signs al 
sites suspected or 
confirmed to be 
contaminated with 
hazardous wastes. 


Establishes minimum 
standards for the location, 
construction, repair and 
abandonment ofwater 
wells. 


Establishes standards and 


Comment 


storm water 
control best 
managemeni 
practices will be 
implemented 
during 
construction to 
retain sediment 
on Site. 


Erosion and 
storm water 
control BMPs 
will be 
implemented 
during 
construction 
activity such as 
well installation 
tmd slurry wall 
construction to 
retain sedimeni 
on Site. 


Fhis requirement 
will be met. 


Fhe requirements 
for the 
construction. 
repair and 
aLiandonment of 
monitoring, 
extraction and 
injection wells 
will be met. 


Requirements 
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Record of Decision 
Cabol Carbon/Koppers Superfund Sile 


Siimniary of Reniedial Allemative Selection 
Febmarv 2011 


Requirement 


Underground 
Injection Control 
Regulations 


Florida 
Groundwater 
Permitting and 
Monitoring 
Requirements 


MNA of 
Inorganic 
Contaminants in 
Groundwater 
(Volumes 1 and 
2) issued in 
October 2007 


Action-Specific 


Citation 


through 528.645, 
FAC 


Chapter 62-522.300 
and522.300(2)(e). 
FAC 


EPA/600/R-07/139 


Table 13 


ARARs, Criteria, and Guidance 


ARAR 
Type 


Applicable 


FBC 


Description 


criteria for construction. 
operation, monitoring, 
plugging, and abandonment 
for Class V wells Group 4 
injection wells associated 
with aquifer remediation 
projects. 


Establishes permitting and 
monitoring requirements for 
installations discharging to 
groundwater to prevent 
contaminants from causing 
a violation ofwater quality 
standards and criteria ofthe 
receiving groundwater 


Provides a framework for 
evaluation of monitored 
natural attenuation as an 
effective remedy for 
inorganics in groundwater. 


Comment 


pertaining to 
Class V Group 4 
injection wells 
will be followed. 


A zone of 
discharge is 
allowed for 
primary standards 
for groundwater 
for closed-loop 
reinjeclion 
systems and for 
the prime 
contaminants of 
the reagents used 
to remediate the 
contaminants. 


Groundwater 
performance 
monitoring 
criteria will be 
considered in the 
developmentof 
the MNA 
Performance 
Work Plan 
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Record of Decision 
Cabot Carbon/Koppers Superfund Sile 


Summary of Remedial Alternative Selection 
Febmarv 2011 


Requirement 


Table 14 


Location-Specific ARARs, Criteria, and Guidance 


Citation ARAR 
Type 


Description Comment 


Federal 


Clean Water Act 


Regulations -
Section 404(b) 
Guidelines 


Clean Water Act 
Regulations-
Section 4()4(b) 
Guidelines 


Clean Water Aet 
- Nation Wide 
Permit (38) 
Cleanup of 
Flazardous and 
Toxic Waste 


Fish and Wildlife 
Coordination .^et 
- Impounding. 
diverting or 
controlling of 
waters 


Executive Order 
11990-
Protection of 
Wetlands 


40 Code of 
Federal 
Regulations 
(CFR)Part 
230.1()(a) 


40 CFR Part 
230.10(d) 


3} CFR Part 
323.3(b) 


16 United 
States Code 
iJ662(a) 


Exec. Order 
11990 Section 
l.(a) 


Applicable 


.Applicable 


Applicable 


Relevant 


.Appropriate 


TBC 


No discharge ofdredged or fill 
material into an aquatic 
eeosystem is permitted if there 
is a practicable alternative that 
would have less adverse 
impact. 


No discharge ofdredged or fill 
material shall be permitted 
unless appropriate and 
practicable steps in accordance 
with 40 CFR 230.70 et seq. 
have been taken that will 
minimize potential ad\'erse 
impacts ofthe discharge on the 
aquatic eeossstem. 


Must comply with the 
substantive requirements ofthe 
NWT 38 General Conditions. 
as appropriate, and any regional 
or case-specific conditions 
recommended by the USACE 
District Engineer, after 
consultation. 


Requires that lbe U.S. Fish and 
Wildlife Service and the related 
state agency be consulted prior 
lo structural modification of 
any body ofwater, including 
wetlands with a view to the 
conservation of wildlife 
resources by preventing loss of 
and damage to such resources. 
Requires Federal agencies to 
evaluate action to minimize the 
destruction, loss or degradation 
of wetlands and to preserve and 


Remedial work 
involves location 
encompassing 
aquatic ecosystem as 
defined in 40 CFR 
230.3(c). 


Remedial work 
involves location 
encompassing 
aquatic ecosystem as 
defined in 40 CFR 
230.3(c) 


Remedial work 
involves location 
encompassing 
aquatic eeosystem as 
defined in 40 CFR 
230.3(c) 


The local agencies 
would be consulted 
to determine 
protective measures 
to prev ent loss of 
wildlife resources. 


Sediment excavation 
in the Peace River 
Floodplain .Area and 
Oak Creek Area 
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Record of Decision 
Cabot Carbon/Koppers Superfund Site 


Summary of Remedial /Xllemative Selection 
Febnlar^•20I I 


Requirement 


Executive Order 
11988-
Floodplain 
Management 


Table 14 


Location-Specific ARARs, Criteria, and Guidance 


Citation 


Exec. Order 
11988 Section 
2(a)(2) 


ARAR 
Type 


TBC 


Description 


enhance beneficial values of 
wetlands. 


Requires Federal agencies to 
evaluate the potential effects of 
actions they may take in a 
fioodplain to avoid, to the 
maximum extent possible, the 
adverse impacts associated with 
direct and indirect development 
ofa fioodplain. 


Comment 


invokes probable 
disturbance of 
jurisdictional 
wetlands. 


Oak Creek Area 
fioodplain may need 
to be restricted from 
residential 
development at 
completion ofthe 
excavation and 
restoration portion of 
the remedy. 
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Figure 1 
Site Location Map 


Cabot Carbon/Koppers Superfund Site, Gainesville, Florida 
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Figure 2 
Site Map and Aerial Photograph 


Cabot Carbon/Koppers Superfund Site, Gainesville, Florida 







2201174010A.CDR 


OFT 


SOFT- \ 


100 F T -


150 FT-


220 F T -


340 F T -


360 F T -


SURFICIAL 
AQUIFER 


HAWTHORN 
GROUP 


DEPOSITS 
(CONFINING UNIT) 


FLORIDAN 
AQUIFER 


S5rS5STi5SS555S2S^^ 
f : : _L^ j . _ i ^ i ^a_^_ j J j ^b^E^^^L_^ , : ; ; ; i r x ^^ 


1) Surficial Aquifer 
2) Hawthorn Group - Upper Clay 
3) Hawthorn Group - Upper Hawthorn 
4) Hawthom Group - Middle Clay 
5) Hawthorn Group - Lower Hawthorn 
6) Hawthorn Group - Lower Clay 
7) Floridan Aquifer - Upper Transmissive Zone 
8) Floridan Aquifer - Semi-Confining Zone 
9) Floridan Aquifer - Lower Transmissive Zone 


10) Floridan Aquifer - Semi-Confining Zone 
11) Discontinuous Sandy Interbeds 


-2500 FT 


a) Former Process Area 
b) Former South Lagoon 
c) Former North Lagoon 
d) Former Drip Track 
e) Soils with Residual DNAPL 
f) Sparse Seams of Residual DNAPL 
g) Sparse Seams of Locally Continuous DNAPL 
h) Moderate Vertical Hydraulic Gradient (-1 ft/ft) 
i) Large Vertcial Hydraulic Gradient (-3 ft/ft) 


WOT 70 SCALE 


Note: 
There are uncertainties 
associated with the 
conceptual understanding 
presented in this figure. 


w Head in the 
-S- Surficial Aquifer 


••jr Head in tbe Upper 
- t Hawthorn 


^ » Head in tbe Lower 
J L Hawthorn 


_ _ Head in the Upper 
J t Transmissive Zone 


of the Floridan Aquifer 


GROUNDWATER FLOW 
(SIZE INDICATIVE OF 
APPROXIMATE RELATIVE 
MAGNITUDE) 


Figure 3 


Conceptual Block Diagram 
Cabot Carbon/Koppers Superfund Site, Gainesville, Florida 
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Figure 4 


Site Topography 
Cabot Carbon/Koppers Superfund Site, Gainesville, Florida 
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Figure 5 


Surficial Aquifer Water Table Surface 
Cabot Carbon/Koppers Superfund Site, Gainesville, Florida 
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Upper Hawthorn Potentiometric Surface 
Cabot Carbon/Koppers Superfund Site, Gainesville, Florida 
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Lower Hawthorn Potentiometric Surface 
Cabot Carbon/Koppers Superfund Site, Gainesville, Florida 
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Upper Floridan Aquifer Potentiometric Surface 
Cabot Carbon/Koppers Superfund Site, Gainesville, Florida 
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Surficial Aquifer Naphthalene Concentrations 
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Hawthorn Group Naphthalene Concentrations 
Cabot Carbon/Koppers Superfund Site, Gainesville, Florida 
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Upper Floridan Aquifer Naphthalene Concentrations 
Cabot Carbon/Koppers Superfund Site, Gainesville, Florida 
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Conceptual Diagram of Potential Migration and Exposure Pathways 
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On-Site Preferred Remedy Plan View 
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Appendix A: RESPONSIVENESS SUMMARY 


.A.l Overview and Summary 


This Responsiveness Summary documents public comments and EPA responses to 
comments on the proposed plan tor remediation of the Koppers portion of the 
Cabot/Koppers Superfund Site in Gainesville, Alachua County, Florida. EPA Region 4 
presented the Proposed Plan to the community on August 5, 2010 and held a public 
comment period from July 15 through August 15, 2010. EPA held an availability session 
on October 6, 2010 to provide information and answer questions about upcoming 
activities at the Site. EPA published the Public Notice for the Proposed Plan and Public 
Meeting in the Gainesville Sun newspaper on July 15, 2010. EPA mailed a meeting 
notice and a Proposed Plan fact sheet to individuals and groups on the Site mailing list at 
this same time. 


Attachment 1 includes written comments submitted by community groups and other 
interested parties, including: Alachua County Environmental Protection Advisory 
Committee, BANCCA.ORG, Beazer East, Inc., City of Gainesville and Alachua County 
Environmental Protection Advisory Committee, Florida Department of Environmental 
Protection, Florida Department of Health. Koppers, Inc., Protect Gainesville's Citizens. 
Stephen Foster Neighborhood Protection Group, Strategic Environmental Analysis Inc., 
and the University of Florida. These comments are duplicated in Section 3.2 in their 
entirety with EPA's responses appropriately interspersed. A verbatim transcript of the 
August 5, 2010 public meeting is provided in Attachment 2. Responses to questions and 
comments made at the August 5. 2010 public meeting and from email transmittals are 
provided in Section A.3. Note that while a response is not provided to each comment or 
question that was received, the gist of the commenter's question or comment was 
responded to at least once in this Responsiveness Summary. 


A.2 Comments from Organizations and Interested Parties 


A.2.1 Alachua County Environmental Protection Advisory Committee 


October 15,2010 


Mr. Scott Miller, Project Manager 


US EPA REGION 4 


61 Forsyth Street, S.W. 
Atlanta, GA 30303-8960 
Email: iniller.scott(a),epamail.epa.gov 


RE: Cabot-Koppers Superfund Remedial Plan, dated July 15, 2010 


Dear Mr. Miller: 



http://BANCCA.ORG
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In their response to EPA's remedial plan for the Koppers site, both the Gainesville City 
Commission and the Alachua County Commission have recommended that: 


•' ... USEPA identify and facilitate the mobilization of resources to address 
adverse health etTects of individuals via a door-to-door health study in the 
neighborhood affected by the Koppers Superfund site contaminants, including but 
not limited to dio.xins. To the e.vtent that adverse health impacts are found to 
result from the Koppers offsite contamination, the USEPA is requested to enforce 
financial responsibility requirements on Beazer East." 


The Alachua County Environmental Protection Advisory Committee (EPAC) is 
comprised of 11 citizens appointed by the County Commission to provide advice on 
protection of natural resources and public health in our community. EPAC strongly 
supports the joint Commissions' recommendation for a comprehensive health survey 
(CHS) and is pleased to inform you that a group of Gainesville health professionals has 
come together to implement such a survey. 


Producing a rigorous and defensible CHS is not a simple matter, and in fact some past 
surveys have been neither scientifically valid nor useful from a public health perspective. 
But with careful planning and execution, such surveys can be e.xtremely valuable, both in 
providing concerned residents with critical health information and local health 
professionals with additional diagnostic and clinical tools. Keys to a successful CHS 
include a well-designed questionnaire, trained interviewers, careful selection of subjects, 
and statistically valid analysis. 


The Gainesville health professionals interested in conducting the CHS - faculty and 
graduate students in the University of Florida's College of Public Health and staff from 
the Suwannee River Area Health Education Center - recognize the pitfalls that have 
befallen other surveys and are committed to doing the Gainesville survey right. Once 
Institutional Review Board approval fbr the CHS has been obtained, I anticipate that 
representatives from the Florida Department of Health would also actively participate in 
this study. Discussions are already underway among these partners (along with City and 
County officials), and preparation of a comprehensive survey questionnaire is nearly 
complete. 


I know that you and your colleagues at EPA have been present at local Commission 
meetings and other events where residents have expressed their concerns and fears about 
the incidence of cancers and other health problems in the neighborhoods surrounding the 
Koppers site. Whatever the results o f a CHS ofthe area might show, providing these 
citizens with answers is clearly the right thing to do. The cost o fa CMH would be very 
small compared to the cost ofthe cleanup itself, and EPAC would strongly urge EPA to 
include a Beazer-funded CHS, to be conducted by the Gainesville professional health 
team described above, as part ofits Record of Decision on the Koppers site. 
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Should you have any questions regarding the Community Health Survey, please feel free 
to contact me (352-371-4093 - rpa7l l(a)vahoo.com) or Ky Gress ofthe University of 
Florida (352-374-0848 - kvgress(a).utl.edu). 


Thank you for your consideration ofthis request. 


Sincerely, 
Bob Palmer, Chairman 
Alachua County Environmental Protection Advisory Committee 


EPA Response: 
EPA appreciates the EPAC's offer to conduct a comprehensive health survey 
(CHS) nearby the former Koppers facility. EPA routinely relies upon the public 
health expertise of the Agency for Toxic Substances and Disease Registry 
(ATSDR) along with its State partner the State of Florida Department of Health 
for assessing Superfund Site health impacts in areas near former hazardous 
waste sites in Florida. In a letter from Dr. Thomas Friedman, the director of the 
CDC, Dr. Friedman provided the following excerpted information to Ms. Cynthia 
Moore Chestnut, Chair Alachua County Board of County Commissioners: 


"The Agency for Toxic Substances and Disease Registry (ATSDR) has 
been actively supporting the Florida Department of Health (FDoH) in 
evaluating potential community exposures to contaminants at this site. 
This partnership is part of ATSDR's long-standing cooperative agreement 
program with the FDOH. 


At this time, a "door-to-door" health study based on possible dioxin 
exposures is not recommended. The potentially exposed population near 
this site is relatively small. Adverse outcomes associated with dioxin 
exposures have not been reported in populations exposed to dioxin at the 
levels seen to date in the community surrounding Cabot-Kopper's 
property. The health problems of the people living in this community are 
likely to reflect common health problems seen in any similar group of 
individuals who do not live adjacent to the Cabot-Koppers site. Given 
these facts, it would not be possible to differentiate the health problems 
within this group that are the result of their exposures to dioxin. 


We fully agree with FDOH's plan to evaluate and make recommendations 
to mitigate any current exposures to protect public health and to also take 
a broad look at cancer statistics within this community. We will continue to 
work with our FDOH partners in identifying and reducing Alachua 
community exposures to environmental contaminants on and near the 
Cabot-Koppers site and are open to reassessing the need for additional 
work should further information indicate that it is warranted." 
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At this time, EPA is not planning to conduct or require that a door-to-door CHS 
be conducted near the former Koppers Site based on the information provided to 
us from ATSDR. However, should additional data collected in the area indicate a 
need to conduct a CHS, EPA will contact the EPAC for assistance and 
coordination in such an effort. 
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A,2.2 BANCCA.ORG 


October 12, 2010 
Mr. Scott Miller, Project Manager 
US EPA REGION 4 61 Forsyth Street, S.W. 
Alanta,GA 30303-8960 
Email: miller.scottto'epainail.epa.uov 


RE: Open Letter to EPA Region 4 on the Cabot-Koppers Superfund Remedial Plan 
(dated July 15, 2010) & EPA Koppers Fact Sheets (dated September 10, 2010) 


Dear Mr. Miller: 


I am writing to you on behalf of BANCCA.ORG, and many of the citizens of 
Gainesville, Florida and Alachua County, regarding concerns about the recently 
released EPA Remedial Plan for the Koppers Superfund site. We intend to publish 
this same letter online in an open letter format for our worldwide audience, in orcier 
to raise awareness of the issues at the Koppers Superfund site in Gainesville. 


While we appreciate your efforts with regard to this complex and challenging site, it 
is our strong belief that the problems that this former wood heatment site presents to 
our community are not being adequately addressed by the EPA's proposed 
Remedial Plan, particularly with regard to the protection of human health. 


We believe there are serious deficiencies in both the plan itself and the approach 
taken by the EPA. Also, we are concerned about a number of other problems we 
have uncovered through our own research during the last few months. 


This letter will attempt to detail and explain where the EPA's actions, (or lack 
thereof), and its proposed Remetiial Plan (RP) and Feasibilit)' Study (FS), have failed 
to meet state and federal requirements, CERCLA requirements, the EPA's own 
Guidance Documents, as well as the needs of our community with regard to the 
cleanup of tliis site, the protection of the health of our local residents, tlie protection 
of our environment, and our local water supply. 


We hope that this letter will explain our concerns in a clear and concise manner, in 
order to assist the EPA in tailoring a revised and improved plan that better suits our 
communit}''s needs, meets our ARARs, and is more protective of human health and 
the environment. 



http://BANCCA.ORG

http://BANCCA.ORG
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TABLE OF CONTENTS 


ISSUES with the EPA's REMEDIAL PLAN for the KOPPERS SUPERFUND 


SITE 


[Note: You can click on any link below to navigate to a particular section of the 


document.] 


1. The EPA Issued a Remedial Plan Before the Remedial Investigation was 


Complete 


2. The Remedial Plan for Onsite Contamination Recommends Unproven 


Remedies (ISBS) and Failed Scenarios 


3. EPA is Not being Transparent and is doing a Poor lob of Public 


Communication 


4. Risks to Human Health from Dioxins. Arsenic and other COCs are Being 


Downplayed 


5. The EPA's Plan Does Not Require Epidemiological Studies or Biological 


Testing of Residents. Homes or Schools 


6. The EPA's Plan Fails to Address Air Oualitv Monitoring 


7. EPA Has No Plan to Relocate Residents Out of Harm's Wav 


8. The EPA's Plan Fails to Compensate Residents for Losses in Propertv 


Values or Pav for Medical Testing 


9. The EPA was Negligent for Allowing the Koppers to Remain Open as a 


Treated Wood Facilitv for 26 vears After the Site was Placed on the 


National Priorities List (NPL). 


1. The EPA Issued a Remedial Plan BEFORE the Remedial Investigation was Complete 


EPA and CERCLA guidelines dictate that the Remedial Investigation (Rl) is the first step in the 
remediation process for a Supertund site, but with regard to the Koppers site, these rules appear to 
have been turned upside down, instead, the Rl remains incomplete even today, especially with regard 
to the testing of offsite soils and offsite groundwater contamination. 
At this time, the extent and boundaries of offsite soil and groundwater contamination remain unclear, 
which creates a wide array of problems for residents, local government officials, city road crews, utility 
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staff, realtors, and most importantly, for the children, who are the most vulnerable population where 
toxic dioxin exposure is concerned. 


The Rl was so poorly done that some onsite source areas were not even identified, tested or included in the 
Remedial Plan. In fact, it was our website: BANCCA.ORG, that revealed to the general public on May 31, 
2010 in a Special Report entitled, "Wliat Lies Beneath - Are There Barrels Buried at tlie Koppers Supeifund 
Site? Plus Wliat Historical Aerials May Reveal.." (This report is available online at our website here: 
http://www.bancca.org/CCA Editorials/Koppers Superfund Site Special Report.htm ), 


that there were possible overlooked source areas visible in historical aerials from the 60's and 70's, and 
reports of probable buried drums of toxic waste onsite, which we had learned by interviewing local 
residents who had lived next to the site for decades. Our review of the historical aerials also revealed 3 
possible disturbed areas that had not been investigated by the EPA or Beazer before. 


One area in particular consists of what appear to be six (6) long deep parallel trenches, which we now refer 
to as "The Trenches Area". Fortunately, the EPA has finally recognized this area of the site on its latest 
plan graphic, where it is referred to euphemistically as a "Historically Disturbed Area". Yet to date, there 
has been no explanation of these "trenches" by either Beazer or the EPA, nor testing of this area for 
contaminants, nor has the EPA committed to doing any cleanup of these potential source area(s) found in 
the aerials. 


Reviewing historical aerials as part of an Rl for a Superfund site is nothing new or novel. In fact, the 
importance of reviewing historical aerial photos for potential source areas during the Rl phase is clearly 
explained in technical reference manuals, such as the textbook, "Practical Handbook of Environmental 
Site Characterization and Ground-Water Monitoring, Second Edition", edited by David M. Nielsen, pgs. 
100-135 (Portions of this book are available online here: http://tinvurl.com/2dp6soz ). 


This textbook discusses the importance ofsite reconnaissance, local interviews, reviewing historical records 
and aerials, owner records and documents, topographical maps, local and state enviromnental regulatory 
agency files, and how this vital information directly relates to the proper characterization of the 
contaminated environmental site, showed 3 disturbed areas, 


In addition, the other disturbed areas in the so-called "Northern Inactive Area" have not been addressed at 
all in the current EPA Remedial Plan, even though the highest levels of dioxins on the site were found in 
one of these areas, (luliere dioxin ICTCIS tire 24,377 times higher tiitiii Floridn residential SCTLs). We personally 
reported during the June 16, 2010 Koppers site walk-thru, that based on our own reconnaissance, there is a 
treated wood disposal area at this spot, where piles of decades-old creosote utility poles lie covered up with 
vines. Yet, the EPA's proposed plan makes no mention of the remediation of this source area, or its very 
large pile of debris. 


Recently, we learned that the EPA has also known about offsite groundwater contamination west of the 
Koppers site for at least 4 or more years, as evidenced by the contamination of the Geiersbach well, 
located adjacent to the western easement at 410 NW 26"̂  Avenue in the residential neighborhood. But, the 
EPA has failed to inform the general public about this offsite groundwater contamination. This 228-foot-
deep private water well which tapped into the Floridan aquifer, was purchased by Beazer East from Mr. 
Geiersbach in 2004, and subsequently plugged, because it was found to be contaminated by benzene, 
naphthalene and other niethyl-phcnols 


However, until we brought this issue to the forefront last nionth, this information had been buried in an 
EPA/USACE Five Year Review Report about the Cabot site, and was never mentioned in any recent EPA 



http://BANCCA.ORG

http://www.bancca.org/CCA

http://tinvurl.com/2dp6soz
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documents about offsite contamination from Koppers. It itms as if tliis coiitaiiiiiiation luid never happened... 
Yet, it is clear that there is now offsite groundwater contamination in the residential neighborhood on the 
western side of the Koppers property that has not been considered in the EPA's RI or proposed plan. 


We believe that these facts provide significant proof that Region 4 EPA staff failed to fulfill their obligations 
to do a proper Remedial Investigation as required by CERCLA for this site. 


EPA Response: 
As stated in EPA's Guidance for Conducting Remedial Investigations and 
Feasibility Studies Under CERCLA (EPA/540/G-89/004 OSWER Directive 
9355.3-01 October 1988), the objective of the RI/FS process is not the 
unobtainable goal of removing all uncertainty, but rather to gather information 
sufficient to support an informed risk management decision regarding which 
remedy appears to be most appropriate for a given site. The appropriate level of 
analysis to meet this objective can only be reached through constant strategic 
thinking and careful planning concerning the essential data needed to reach a 
remedy selection decision. As hypotheses are tested and either rejected or 
confirmed, adjustments or choices as to the appropriate course for further 
investigations and analyses are required. These choices, like the remedy 
selection itself involve the balancing of a wide variety of factors and the exercise 
of best professional judgment. As summarized below, the EPA has met the 
threshold established in its guidance manual with regard to site characterization: 


• The remedial investigation (Rl) was completed in 1987, and a 
Supplemental Rl was completed in 1989. A Baseline Risk Assessment 
and FS were completed in 1990. A remediation plan was selected and a 
ROD for the Cabot Carbon/Koppers Site was signed in 1990. 


• Since the 1990 ROD, investigations have improved the conceptual 
understanding of the Site. Pilot remedial actions and focused studies have 
been conducted to assist with the selection and evaluation of a final 
comprehensive remedial strategy. These activities have included: 


Pilot testing active DNAPL recovery in the Surficial Aquifer at PW-
1 in 1994 and 2004 
Studying vertical groundwater circulation at the Former North 
Lagoon in 1995 
Recovering dense non-aqueous phase liquids (DNAPL) manually 
by periodic bailing in HG monitor wells since 2004 
Evaluating soil excavation feasibility 
Evaluating in-situ thermal treatment feasibility 
Evaluating surfactant flushing feasibility 
Pilot testing active DNAPL recovery in the HG beneath the 
Former North Lagoon 
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Bench testing and pilot field testing in-situ geochemical 
stabilization (ISGS) of DNAPL using modified permanganate 
solutions. 


• More recent investigations (2003, 2004, and 2006) have indicated that 
DNAPL from former wood-treating substances such as creosote is present 
in the HG and that Site contaminants are present in groundwater in the 
Upper Floridan aquifer. Ongoing and planned monitoring is being used to 
better characterize potential impacts in the Surficial Aquifer, HG, and UFA. 


• Environmental Investigation Summary 


> Over 350 soil borings and 1,000 soil samples have been collected and 
analyzed across the Site since 1984. Groundwater monitoring has 
been routinely performed since 1984. Over 150 wells have been 
installed and sampled in the three main hydrogeologic units (Surficial 
aquifer, HG, and UFA). Periodic groundwater monitoring reports are 
prepared for the EPA. 


> Potential impacts to off-Site areas have been investigated and 
continue to be investigated west of the Site. An additional off-Site soil 
investigation is currently being conducted to completely delineate the 
extent of impact in other areas surrounding the Site. Some information 
and analytical data have been generated from sediment and surface 
water in Hogtown and Springstead Creeks to evaluate impacts to 
aquatic habitats and species. 


With regard to other potential source areas, a work plan has been developed to 
identify if there are buried drums or other primary source areas on the Site. This work 
plan will be implemented during the remedial design phase of the project. All data 
obtained as a result of In addition, soil, groundwater, and sediment sampling and 
analyses will continue as the footprint for installation of all the remedial technologies is 
refined. After additional sampling and analyses occur and the remedial action is 
implemented, the proposed on-site actions will ensure exposure at the surface has 
been mitigated. 


2. The EPA's Remedial Plan for Onsite Contamination Recommends Unproven Remedies 
(REMOX - ISBS) and Failed Scenarios 


a. REMOX is an unproven product that should not be used at this site 


The Remedial Plan calls for the use of ISBS for treating DNAPL in the 4 major source areas onsite, and the 
product that the PRP wishes to use is REMOX EC, supplied by Adventus Americus, and manufactured by 
Carus Corporation. The plan is to pump thousands of gallons of REMOX into the Koppers site. However, 
REMOX is a mostly unproven product, which has been promoted heavily by Adventus and Beazer, in spite 
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of numerous questions that remain after the pilot test onsite in 2008. Data from the pilot test indicates that 
the REMOX was not successful, and one email from Kelsey Helton of FDEP, dated Feb. 25, 2008 expresses 
concerns about purple colored groundwater detected in a Hawthorne Group well at the Koppers site after 
the initial pilot test. In that email to Mitch Brourman (see PDF file: "ATTACHMENT A"), Kelsey spells out 
how this problem violates state and Federal law: 


"Migration of injectants with constituents exceeding groundwater standards across 
aquifers is not authorized by the site specific UIC variance issued for this pilot nor is 
it allowed by state or federal UIC rules. As such, FDEP requests that Beazer provide a 
more detailed account of what was observed during the initial ISBS Injection 
activities, any supporting groundwater analysis and a proposed monitoring scope to 
be initiated In the March 2008 sampling event- If not sooner- to ascertain the extent 
and magnitude of migration of the permanganate constituents Into the Hawthorn." 


We noticed similar concerns about "perplexing" purplish-colored groundwater in an email from EPA's 
William O'Steen to you, Mr. Miller, on the ARI CD, which we mentioned at the August 5"̂  public 
meeting, which describes how a purple colored groundwater suddenly appeared in Hawthorne Group 
monitoring well (HG-29D) at the adjacent Cabot site, after the REMOX pilot test, which seems to 
indicate that using REMOX at this site is problematic, Lf not technological infeasible, and could pose a 
threat of contamination to offsite groundwater. 


We also uncovered two documents that refer to either "cavernous features" or "karsts" possibly being 
present deep beneath the Koppers site, which would preclude the use of ISBS at this site, since using 
REMOX could not only have the potential to cause the groundwater contamination to worsen, but 
could cause it to accelerate and move offsite more rapidly than expected. 


Moreover, REMOX EC has been promoted heavily by Beazer, Adventus and their affiliated remediation 
contractors, while very little peer-reviewed data exists to support its actual efficacy. FDEP and EPD 
staff have expressed doubts about this product. In addition, our citizens are opposed to having this site 
become a "beta test site" for an unproven ISBS product, which appears better suited to generating a 
profit for the firm that supplies the product that it does in immobilizing DNAPL. 


If REMOX fails at this site (and some say this already appears to have happened during the 2008 pilot 
test), our water supply could be impacted in the future, as BTEX contaminants, manganese and other 
heavy metals move offsite. 


Finally, we learned last week that Neale Misquitta, Manager and Principal at both Key Environmental, 
Inc and Field and Technical Services, LLC (FTS), who authored several reports related to the pilot test 
of REMOX at this site, was indicted by the US Department of Justice on fraud charges. (See this for 
yourself here: http://www.justice.gov/usao/paw/pr/2010 september/2010 09 23 01.html ). 


This certainly casts great doubt about the credibility of any reports that Neale or his firm(s) may have 
authored in support of REMOX and ISBS, and any other reports that he provided in related to the 
Koppers Superfund site. 


EPA Response: 
It should be noted that ISGS is only one component of the remedial strategy at the 
Cabot Koppers Site. Out of an abundance of caution, redundant approaches 
(containment using slurry walls and caps to isolate the four primary source areas, and 



http://www.justice.gov/usao/paw/pr/2010





Record of Decision Appendix A: Responsiveness Summary 
Cabot Carbon/Koppers Superfund Site February 201 I 


soil stabilization/treatment to immobilize contaminants) are proposed. EPA 
acknowledges that ISGS is a developing technology. For this reason, EPA will require 
stringent performance testing and monitoring during application with an ISS/S 
contingency in place if performance standards are not achieved. Implementing the 
remedy in a staged or staggered schedule will provide EPA with more options for 
meeting cleanup goals. For example, EPA proposes implementing ISGS within a 
physically contained zone (surrounded by the slurry wall) as a response to subsurface 
contamination, and to evaluate its effectiveness concurrently in the remedial design 
phase. EPA will require the PRP to provide engineering design plans for both full-
scale implementation of ISGS and a contingent ISS/S remedy along with the other 
remedial components including but not limited to the vertical barrier wall, the 
engineered cap, and LHG injection points. If necessary, EPA will be able to quickly 
respond to ISGS ineffectiveness by requiring the ISGS zone to be revisited and 
addressed by ISS/S, or additional ISGS injections, without further time-consuming 
Site-specific rulemakings. 


b. A Larger Mount Dioxin Doomed to Fail? 


The remedy selected by the EPA for the onsite contamination involves consolidating thousands of tons 
of soil and laced with DNAPL and contaminated with dioxins, arsenic, PAHs, BAPs and other COCs 
into a huge consolidation area that will measure "approximately 32 acres", according to the May 2010 
Final FS. 


This approach is the same approach used at other Superfund sites, including the Escambia Treatment 
Company (ETC) site in Pensacola, FL, where a similar consolidation area was created and nicknamed 
"Mount Dioxin". However, the "Mount Dioxin" slated for the Koppers Gainesville site has an area 
that is 3 times larger than the Pensacola "Mount Dioxin", making it one of the largest onsite hazardous 
waste consolidation areas at any Superfund site in the nation! 


Worse, feiu people are aware of the problems that were encountered in remediating the ETC wood 
treatment site in Pensacola, where residents were exposed to hazardous toxins over a 3 year period 
while the excavation was taking place, which lead to the relocation of some 420 households, or how the 
containment and capping of Mount Dioxin was actually a complete failure! 


The new book, "Sacrifice Zones" by Steve Lerner, details how the cap on Mount Dioxin lasted only 8 or 
9 years before it was considered failed by the US Army Corps of Engineers. Children were even 
trespassing on the site and using the cover of the hazardous waste pile as a giant slide for their 
amusement, he noted, and the entire waste pile had to be uncovered and reburied (at great taxpayer 
expense) by creating a lined hazardous waste landfill onsite. 


II 
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[Aerial View of Mount Dioxin, Pensacola, FL - Imagine a mound at the Koppers site 3 times larger than this one.] 


Lerner's book describes the issues with Mount Dioxin like this: 


"The EPA's preferred remedy [for dealing with the failure of Mount Dio.xin] is to rebury the wastes on 
site along with contaminated soils from the surrounding communities in an e.xpanded pit....The depth 
at which engineers plan to rebury the waste is particularly problematic on this site because it is only 
live feet above the high groundwater elevation, [Wilma] Subra e.xplains. In other words, this large 
volume of untreated, highly toxic wastes will be separated from the high groundwater mark in the 
shallow sand and gravel aquifer by only a leaky piece of plastic and five feet of soil... 


...Rebur^'ing the wastes without treating them is not only ill advised from a public health standpoint-
it is also against Florida law, [Wilma] Subra contends. "The state of Florida has a prohibition on 
landfills for such waste," she notes. Nevertheless, a deal has been made to go ahead with the re-
internment of Mount Dio.xin." 


According to the Institute for Southern Studies website: "On July S, 2009, the last shovel of soil from 
the ETC stockpile [Mount Dioxin] ivas excavated and permanently interred along witli approximately 
500,000 cubic yards of contaminated soil in an IS-acre on-site containment cell." 


These accounts detail how the EPA is planning to implement a remedial strategy that has already failed 
at another Superfund site here in Florida, on ly o n a scale tha t is 3 t i m e s larger! But unlike the ETC 
site, the large area needed for containment at the Koppers site means that there will not be enough area 
left over to rebury the hazardous waste if this first containment effort fails in the future. This is 
especially true if the site is redeveloped as commercial property. 


This is why it is so vital that as much toxic soil and debris as possible be removed, (or treated and 
removed), from this site. We cannot afford another failed Superfund site cleanup, as has happened in 
the pasL Our water supply will be in jeopardy in the future by any failure of this cap-and-cover 
strategy. 


12 
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EPA Response: 
It should be noted that the Koppers Site has not yet entered into the design phase 
when the exact dimensions and design of the cap will be determined; however, 
estimates as illustrated on Figure 2 of the Onsite Preferred Remedy Fact Sheet are 
probably closer to 40 acres for the Consolidation area. The area covering most of the 
site illustrates regrade/cover areas which are not part of the impoundment cell. 


Many of the points raised by the commenter related to the Escambia Site are factually 
inaccurate. The HDPE temporary cover alluded to in the comment performed as 
expected and was replaced by an engineered cap. The Escambia site is currently 
slated to be developed into a commercial area. The onsite soil consolidation area for 
the Koppers Site will be covered with an engineered cap and in addition will be 
covered with 2 feet of clean fill material. This cover/cap will be gently sloped to 
promote storm water runoff and prevent pooling. The cap will prevent surface 
exposure to contaminated soil and will limit rainfall from entering the subsurface within 
the consolidation area. This type of cap/cover has an indefinite life expectancy with 
minimal maintenance. 


3. EPA is Not being Transparent and is doing a Poor Job of Public Communication 


The EPA's "Community Involvement Program (CIP), which is a required under Section 117 of 
CERCLA law, has bordered on being farcical. Considering that this site has been on the NPL for 26 
years, it is only in the past few months that we have had any meetings with the public on this site, and 
by our count, there have only been 4 meetings with the general public in the last year. Yet, note what 
the EPA Document "Guidance for Conducting Reniedial luvestigalioiis and Feasibility Studies Uiuier 
CERCLA" states about timing of community relations activities on page 1-9: 


"Community relations is a useful and important aspect ofthe RI/FS process. Community relations activities 
serve to keep communities informed ofthe activities at the site and help the Agency anticipate and respond 
to community concerns. .\ communitv relations plan is developed for a site as the work plan for the 
RI/FS is prepared. The community relations plan is based on interviews with interested people in the 
community and will provide the guidelines for future community relations activities at the site. .At a 
minimum, the plan must provide for a site mailing list, a conveniently located place for access to all 
public information about the site, an opportunity for a public meeting when the RI/FS report and 
proposed plan are issued, and a sunimar>' of public comments on the Rl/FS report and proposed plan and 
the Agency's response to those comments. 


The specific community relations requirements for each phase ofthe RI/FS are integrated throughout this 
guidance document since they are parallel to and support the technical activities. Each chapter of this 
guidance has a section discussing communit)' relations requirements appropriate to that specific phase of 
the Rl/FS. Additional program requirements are described in the draft of Community Relations in 
Superfund: A Handbook (U.S. EPA, Interim, June 1988)." 


For reasons we do not understand, the normal guidelines for CIPs were not followed with regard to the 
Koppers site, to the detriment of our local comjiiunity. The EPA meeting which occurred last week, 
was a shining example of poor public communication. Like most citizens, we received no notification 
whatsoever from the EPA about this meeting. There seemed to be a total breakdown of communication 
about this important public meeting. The lack of notification was blamed on an absence of email 
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addresses and on the EPA database; but this excuse fails short given the amount of email 
communication received by EPA from the community in the past few weeks. 


The lack of transparency on the EPA's part is not limited just to the CIP either, as EPA staff have 
typically displayed an "ivory tower mentality" that creates barriers to interpersonal comtnunication 
and fosters distrust throughout the community. We can cite numerous examples of this, including: 1.) 
how you yourself suggested in a letter to the City of Gainesville that the EPA did not want to allow a 
copy of their draft Feasibility Study to be available at our local public library - a violation of the Florida 
Sunshine Law and Florida Public Records Act statutes, to 2.) a more recent exchange where you told 
Dr. Pat Cline, the designated Technical Advisor for Protect Gainesville's Citizens (PGC), and PGC staff, 
that they would have to use the Freedom of Information Act (FOIA) law to obtain copies of important 
technical reference documents about the Koppers' site for their research. This lack of transparency has 
been a huge disservice to our community. 


EPA Response: 
The Community Involvement Plan for the Site has been finalized and operational since 
1989. More recently, community interviews were conducted for the Site during the 
week of August 1, 2010. Individual interviews, along with a focus group meeting, were 
held to identify concerns of the community for the CIP. A draft copy of the CIP was 
presented to the community for a 30-day comment period to allow additional 
information, concerns, and/or suggestions to be collected. This was done in response 
to community outcry for intense participation. The 30-day comment period was from 
August 16, 2010 until September 15, 2010. The CIP was placed in the Information 
Repository in November 2010. In order to address community outreach and 
involvement, the EPA has also included in the CIP an opportunity for the document to 
be revised, upon review, every six months. The current document does address 
community concerns and comments, and reflects a major revision from the previous 
version. 


Community concerns have been identified and addressed in Table 3.1 of the revised 
CIP. Table 3.1 lists the concerns and EPA's responses to the concerns. The 
identified concerns range from community outreach activities to technical and 
redevelopment issues. Comments for future CIPs will be reviewed every six months 
and revised, if necessary. The community will be informed of the next revision of the 
CIP. Please note that comments have been, and will be, received from a multitude of 
individuals and interested community groups, which will take time to process, but will 
be included in future versions of the CIP. 


The toll free numbers for EPA representatives have been consistently provided on 
information that is distributed to the community. These include, but are not limited to, 
Fact Sheets, Question and Answer Sheets, web sites for EPA and Protect 
Gainesville's Citizens, the administrative record, the CIP, and business cards. The 
current toll free numbers are 1-877-718-3752 or 1-800-432-3752. 


The mailing list for the Koppers community is a living document and updating and 
maintaining it is an ongoing activity. The initial mailing list was developed by obtaining 
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residential and/or business addresses within a half mile to one mile radius of the Site. 
The use of sign-in sheets is another method used to identify addresses of interested 
citizens for the mailing list. Some residents who attend meetings request that their 
information not be shared with third parties. Therefore, to respect their wishes and 
privacy, the residential addresses are used for the mailing list only. Additionally, the 
EPA is developing a new list of e-mail addresses for the Koppers community to use as 
another method to provide information as it becomes available to the public. 


Public Meetings 


As part of the EPA Administrator's emphasis on enhanced public participation 
opportunities, EPA staff were involved with two public availability sessions in concert 
with the FDEP and Florida Department of Health. EPA staff participated in seven 
special Gainesville City and/or Alachua County Special Commission meetings 
presenting information related to Koppers Site cleanups and participated in listening 
sessions for members ofthe public on May 1, 2008, March 9, 2009, August 17, 2009, 
August 31, 2009, January 4, 2010, April 29, 2010, and October 6, 2010. Five fact 
sheets were produced and distributed to provide information related to offsite soil 
sampling, onsite and offsite proposed plan responses to comments received during 
EPA's August 5, 2010, proposed plan meeting. On June 15, 2010, EPA participated in 
a Site walk with citizens who had concerns about possible buried drums. PRP Beazer 
East developed and submitted an October 11, 2010, workplan to investigate possible 
buried drums onsite. On September 22, 2010, EPA and Beazer East provided a Site 
tour to answer questions related to upcoming demolition activities. EPA 
representatives met with the former Gainesville Mayor and GRU staff on January 6, 
2010, and November 23, 2009, to discuss FS concerns. 


4. Risks to Human Health from Dioxins, Arsenic and other COCs are Being 
Downplayed 


We spent a great deal of time reviewing both the Draft (Working Copy) and Final versions of the 
Feasibility Study (FS) and the Human Health Risk Assessment (HHRA) documents. 


We are aware of several concerns regarding the HHRA itself, which was prepared by AMEC on behalf 
of Beazer East. One important example is a letter written today (Oct. 12, 2010) by Dr. Stephen M. 
Roberts, former EPA FIFRA SAP Chair, to Bob Palmer, Chair of the Alachua County Environmental 
Protection Advisory Committee about the results from the HHRA. (See answer to question #3 in 
excerpt from Dr. Robert's letter below.) 
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Did AMEC calculate the risks reasonably? Do you agree with AMEC's assessment of risks 
on-site? 


We have raised numerous technical issues with the human health risk assessments 
developed by AMEC. These have been outlined in detail In technical reviews provided to 
the FDEP for each risk assessment. The bottom line is that we have recommended to 
FDEP that they should not accept any of the human health risk assessments submitted thus 
far. 


We studied in detail the Feasibility Study, and even ran a line-by-line comparative analysis of the Draft 
(Working Copy) version of the Feasibility Study vs. the Final version of the FS. We noHced that 
whoever edited this final FS modified almost every reference to the toxicological and health risk aspects 
in the FS document. We found numerous changes made that downplay the health risks from exposure 
to toxins. The effect is that the final version of the FS is weaker, less protective of human health, omits 
new data, and utilizes vague, euphemisHc and misleading terms to replace more specific and concrete 
phrases from the prior draft FS. 


It's as if the new FS sought to remediate the toxic contamination found nt this site via prose, rather than 
science. The results are embarrassing, and seem designed to benefit the PRP, not human health or the 
environment. How the EPA could allow this to happen unchecked is astonishing, especially given that 
the PRP is supposed to "conduct the FS under the rcviczo and oversight of the EPA" and "correct ami 
deficiencies discovered during the conduct ofthe Agreement". 


We can state this with great accuracy - we utilized a software program called Araxis Merge to evaluate 
the two FS versions side-by-side and line-by-line to see the exact changes that had been made between 
the versions. As a result, we nodced that many specific key phrases were altered in the final FS version 
to dilute the content in this version of the report. We found phrase substitutions such as: "impacted 
media" to replace "contaminated media", "chemicals in the environment" to replace "chemical 
contamination", "constituents at the site" in lieu of "site contamination", and so on. 


In the table below is one example of the kind of "remediation by prose'" that took place when EPA's FS 
for the Koppers Superfund site was "sanitized" by a Beazer's environmental subcontractor. This 
excerpt serves as a clear example of why our residents have filed a formal complaint with the Florida 
Board of Professional Engineers demanding review of these documents, which were not signed and 
sealed by a professional engineer, as required by Florida law (which is an ARAR you were previously 
not aware of.) 


This particular example, where the text was adulterated in the Final version of the Feasibility Study by 
some unknown author, has a potentially severe and negative impact on the offsite soils remedy for 
every single resident whose yard is contaminated in the adjacent neighborhood. Notice how the 
wording about "1 x 10"̂  cancer risks" and ARARS were removed from the final FS - this kind of 
tampering appears to violate the intent of the Adminstrative Order, under wliich PRPs like Beazer are 
allowed to write their own FS! 
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Draft FS Wording 
Line 345: Off-Site remedy OfR-4 allows for a 
flexible approach that may include Institutional 
and/or engineering controls on properties that 
(1) are suitable for such controls and (2) have 
owners that are amenable to such controls. 


Where inst i tu t ional /engineer ing controls 
are not possible or beneficial, surface-soil 
removal wou ld be appl ied. The 
recommended remedy for areas of off-Site 
soil determined to pose unacceptable 
risks is OfR-4. 


The area that w i l l require remediat ion w i l l 
be determined through the ongoing 
del ineation and risk assessment process. 
I n def ining th is area of remediat ion. 
Applicable or Relevant and Appropriate 
Requirements (ARARs) w i l l be considered; 
th is includes the Florida statutory 
provision that excess l i fet ime cancer risks 
be no greater than one in one mi l l ion (10" 


Final FS Wording 
Line 345: Off-Site remedy OfR-4 allows for a 
flexible approach that may Include Institutional 
and/or engineering controls on properties that (1) 
are suitable for such controls and (2) have owners 
that are amenable to such controls. 


Where inst i tu t ional /engineer ing controls 
are not possible or beneficial, surface-soil 
removal may be appl ied, subject to owner 
approval . 


« TEXT ADDED IN FINAL VERSION:>> 
I f areas exceeding Florida's a l lowable r isk 
l im i t or defaul t SCTLs are ident i f ied by soi l 
sampl ing, Beazer East, Inc. , wil t contact each 
af fected pr ivate proper ty owner to discuss 
possible approaches to address the soi l 
impacts on the pr ivate property. The pr ivate 
proper ty owner may decline to a l low Beazer 
to remediate soils. Neither the lead 
envi ronmental agency ( in this instance the 
EPA) nor Beazer is able to require a pr ivate 
proper ty owner to a l low access or require 
remediat ion to take place i f the proper ty 
owner decides not to do so. 


Still, having Beazer-funded subcontractors drastically modify and reword the EPA Feasibility Study to 
their liking does not remove the requirements upon the EPA to meet ARARs - which in Florida include 
SCTLs of 7 ppt for dioxins in residential soils and 30 ppt for industrial. 


Even so, statements made by EPA staff at last week's EPA public meeting seem to indicate that Beazer 
East might try to use risk assessment methodologies to reduce or even eliminate the offsite remediation 
they would be required to do, even though soil samples show that dioxins are as high as 69 ppt in the 
adjacent neighborhood west of the site. This would clearly violate CERCLA guidelines as well as 
Florida statutes and Administrative Code, and would quickly lead to a Federal lawsuit. The EPA 
should use every means necessary to prevent this from happening, because allowing lesser cleanup 
targets than the Florida SCTLs for offsite soils sets a precedent with wide-ranging deleterious impacts 
on fuhire site cleanups throughout our state. 


In fact, regarding such precedents, the book "Sacrifice Zones" in chapter 2 about the Escambia 
Treatment Company site in Pensacola, in a section entitled "How Much Dioxin is Too Much", author 
Steve Lerner makes it clear that the EPA is required to meet the 7 ppt standard, and that EPA's 
standards were actually much lower than they are now back in the early 1990s! This passage reads: 


"How Much Dioxin Is Too Much? 


There Is also the question of what constitutes an adequate cleanup for soils contaminated w îth 
dioxin. When Williams and CATE first began demanding a relocation and cleanup in 1991. the U.S. 
EPA standards for dioxin in soil were 2 ppt in residential areas. 20 ppt in commercial areas, and 200 
ppt In Industrial zones. In 1998, however, the EPA Issued a policy directive lowering the protection 
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standard to 1 ppb [1000 ppt]. This was meant to be an interim standard that would be reset once 
the EPA's dioxin health risk assessment was concluded. Almost ten years later that report has yet to 
be issued. 


To further complicate the question of how much dioxin should be permitted in the soil in residential 
areas, there is another set of federal Superfund rules which require that federal agents clean up the 
soils to state standards, which In Florida is 7 ppt in residential areas and 30 ppt in 
commercial/industrial areas. State and federal lawyers argued over which standard should appiv for 
vears finally concluding that the state standard should prevail. As a result, the area on which a 
commercial/industrial park will be built will be cleaned up to 30 ppt of dioxin." 


Source: "Pensacola, Florida: Living Next Door to Mount Dioxin And a Chemical Fertilizer 
Superfiind Site", by Steve Lerner, from the website for The Collaborative on Health and 
the Environment: http://w\v\v.heaJthandenvironment.org/articles/honiepage/2628 


EPA Response: 
Concentrations of site-related contaminants in off-site soil are being compared to the 
Florida SCTLs. SCTLs are conservative and protective of human health for intended 
uses ofthe land (i.e., there are different cleanup levels for residential and commercial 
land uses). The Florida Department of Health (FDOH) is conducting a health survey 
in the vicinity of the former Koppers Site and continues to issue health advisories as 
soil sampling results are obtained. 


The EPA's Plan Does Not Require Epidemiological Studies or Biological Testing of 
Residents, Homes or Schools. 


The EPA's plan fails to address the issue of epidemiological studies and biological testing for residents 
who live in the neighborhood next to Koppers and have long been exposed to toxins in the dust that 
blows offsite, as well as the contaminated stormwater that leaves the site and flows into Springstead 
Creek. 


These residents, who are referred to as "receptors" throughout the FS and other Koppers reports, have 
been exposed to these toxic, carcinogenic, mutagenic and teratogenic compounds for decades, and 
report many accounts of mult iple cancers within the same household, cancer "clusters" within the 
neighborhood, mysterious pet cancers and premature deaths, and other health issues, such as MS, 
Parkinsons, skin and thyroid problems. As EPA scientists well know, many of these health problems 
can be caused by exposure to toxic compounds, such as dioxins, arsenic, pentachlorophenol, 
benzo(a)pyrenes, hexavalent chromium and mercury, all of which are found on the Koppers site, and 
many of which can be found in the offsite soils and storm water. 


This is why we recommend that the EPA push the CDC and the FDOH to begin epidemiological 
studies of the neighborhood and biological testing of the residents and their homes. 


Yet, in spite of numerous requests by many citizens and our city and county commissioners to test for 
dioxins in the soil and indoor dust at nearby schools and daycare centers, the EPA has yet to require 
Beazer to do this, or to do it themselves. Such testing has been done at other Superfund sites, which 
has even led to the closure of some public schools, due to high dioxin levels. 


The EPA, the ATSDR and the FDOH are well aware that exposure to dioxins pose a special risk to small 
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children due to their increased metabolism and sensitivity to environmental contaminants, and that 
children are at a greater risk of cancer and non-cancer health hazards from dioxin exposures. Their 
failure to protect our children's health is nothing short of reprehensible negligence. 


There is a day care center located directly across the street from the Koppers main entrance, where to 
date no soil testing has ever been done. The Stephen Foster Elementary School is located 0.6 miles 
northwest of the site, and the Sidney Lanier Elementary School is south of the site at about the same 
distance. Therefore, we recommend that these schools be tested immediately for dioxins, and if the 
levels are found to be elevated, additional testing should be done at other nearby schools. There are at 
least a dozen schools and day care centers within a one mile radius of this toxic site. 


Worst of all, the ATSDR has delegated its legal duties to perform accurate health assessments to the 
Florida Department of Health, as it has similarly done in 38 other states, yet when we contacted 
Jennifer Freed of the ATSDR, whose signature appears on the June 2010 Koppers Health Assessment, 
she was unable to provide any backup data or calculations for us regarding this particular health 
assessment, which we believe indicates that the ATSDR is "rubber-stamping" health assessment reports 
produced by state health departments, without reviewing the data in the reports. 


When we finally did receive the actual data and calculations from FDOH for this report, and had other 
risk assessors review it, they were not in agreement with the conclusions of FDOH, and believed that 
the report did not take into consideration non-cancer risks for children. 


In other words, other risk experts believe that the report by FDOH minimized the real risk posed by the 
dioxin levels in the soil in the residenhal neighborhood next to the Koppers site. Such actions by 
ATSDR and FDOH do not meet the intent or requirements of CERCLA to provide accurate health risk 
assessments for residents near Superfund sites. These requirements are legal ones, which are spelled 
out clearly in the aforementioned EPA Guidance document in Section 1.3.4 on page 1-4: 


1.3.2 Health Assessments 


Under CERCLA §104(i) (Health-Related Authorities),the Agency for Toxic Substances and 
Disease 
Registry (ATSDR) must conduct a health assessment for every site proposed for inclusion on the 
NPL. The purpose of these health assessments Is to assist in determining whether current or 
potential risk to 
human health exists at a site and whether additional Information on human exposure and 
associated health risks Is needed. The health assessment Is required to be completed "to the 
maximum extent practicable" before completion ofthe RI/FS. 


The EPA even publishes a detailed guidance document entided ""CERCLA Baseline Risk 
Assessment Human Health Evaluation EH-231-012/0692 (June 1992)", that spells out the EPA's and 
the RPM's responsibilities to ensure that the Health Assessments are conducted properly (see it 
here: ht tp: / /homer.ornl .gov/nuclearsafety/env/guidance/cercla/cer-risk.pdf) 


Thus, it is our opinion, that the pracHce of the ATSDR delegating its responsibilities to perform 
Superfund site health assessments to lesser-qualified and severely-underfunded state health 
deparmients is a practice that on its face appears completely illegal under CERCLA Section 104 and 
40 CFR 300.430, and should be discontinued. Most importantly, nothing in these statutes eleviate 
the responsibility of the EPA, and in particular, the EPA RPM, to ensure that the health assessments 
are accurate and done properly. Thus, it appears that EPA Senior Management needs to get 
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involved in reviewing this vital issue with ATSDR Senior Management to determine whether this 
practice of delegation health assessments should be allowed to continue. 


EPA Response: 
EPA has and will continue to follow the Risk Assessment process as outlined in 
the National Contingency Plan. Although EPA is not tasked to direct nor does it 
have the authority to direct the State of Florida or ATSDR in conducting such 
studies the director of the CDC, Dr. Thomas Friedman, provided the following in 
a November 17, 2010 letter to Ms. Cynthia Moore Chestnut, Chair Alachua 
County Board of County Commissioners: 


"The Agency for Toxic Substances and Disease Registry (ATSDR) has 
been actively supporting the Florida Department of Health (FDoH) in 
evaluating potential community exposures to contaminants at this site. 
This partnership is part of ATSDR's long-standing cooperative agreement 
program with the FDOH. 


In a July 2009 report, the FDOH informed the community, the Florida 
Department of Environmental Protection, and the U.S. Environmental 
Protection Agency of a possible health concern due to dioxin 
contamination found in the City of Gainesville easement outside of the 
Cabot-Koppers' property boundaries. Based on this finding, FDOH 
recommended restricting public access to this area and collecting more 
soil samples in the community. The Florida Department of Environmental 
Protection is in the process of collecting these samples and the FDOH 
anticipates receiving the results to review in the coming months. FDOH is 
currently reviewing test results of off-site contaminated creek sediment. 
FDOH is reviewing cancer statistics for this community. Results of this 
analysis will determine whether the community surrounding the property 
has more cancers than expected. While this is not an analytic 
epidemiologic study meant to evaluate any potential association with 
dioxin exposure in the community, this assessment is typically the first 
step in gathering information on the overall cancer burden for a community 
and can be useful in determining future needs. 


At this time, a "door-to-door" health study based on possible dioxin 
exposures is not recommended. The potentially exposed population near 
this site is relatively small. Adverse outcomes associated with dioxin 
exposures have not been reported in populations exposed to dioxin at the 
levels seen to date in the community surrounding Cabot-Kopper's 
property. The health problems of the people living in this community are 
likely to reflect common health problems seen in any similar group of 
individuals who do not live adjacent to the Cabot-Koppers site. Given 
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these facts, it would not be possible to differentiate the health problems 
within this group that are the result of their exposures to dioxin. 


We fully agree with FDOH's plan to evaluate and make recommendations 
to mitigate any current exposures to protect public health and to also take 
a broad look at cancer statistics within this community. We will continue to 
work with our FDOH partners in identifying and reducing Alachua 
community exposures to environmental contaminants on and near the 
Cabot-Koppers site and are open to reassessing the need for additional 
work should further information indicate that it is warranted." 


5. The EPA's Plan Fails to Address Air Quality Monitoring. 


Air quality monitoring is not addressed in the RP, the FS or the HHRA, but should have been an 
important part of aU 3 documents. In fact, the air quality monitoring should have taken place BEFORE 
the site was closed, and before either the FS or HHRA were written, so that the data could have been 
incorporated into these reports. 


A letter dated July 2, 2009 from Randy Merchant of the Florida DEP to Scott Miller of EPA 
recommended air monitoring and added the following: 


"One liiinian exposure pntlmmy that Ims not been fully assessed is iiiluihition of contaminated dust from the site. 
Nearbi/ resitients, cspecialh/ those nvst ofthe site, report wimi-blown dust. Findings of ilecreasing eoiiceutrations 
of arsenic, lvnzo(a)p\/reiu', and dioxins in residential surface soil as yon iiioiv anniy from the site support Ihis 
assertion." 


More to the point - neither AMEC, Beazer, EPA, FDEP, or even ACEPD have done any air quality 
monitoring to date, and there is no plan to do air quality monitoring in the future that we are aware of. 
Yet, we know from what took place at the ETC site in Pensacoloa that the nearby residents will likely be 
exposed to contaminants when the onsite and offsite soils are remediated by excavation or grading. 


Author Steve Lerner detailed exactly how bad the air quality became near the ETC site in Pensacola 
during their two year remediation, in his book "Sacrifice Zones": 


"Back in 1992, while the excavation was in process, residents in Rosewood Terrace, Oak Park, 
and Goulding, the communities adjacent to the plant, and in Clarinda Triangle, the community 
across the highway, began to experience a sharp increase in acute respiratory distress, 
nosebleeds, headaches, nausea, skin rashes, and a host of other ailments. The air had become so 
filled with dust from the constant bulldozing that residents decided they had to do something. 
Contractors doing the excavating were supposed to keep the dust down by spraying it with water 
during the excavation, but as one commentator on engineering ethics pointed out, the expense of 
spraying the water was bound to cut into the contractor's profits But for the residents who lived 
next door to the source of the problem, the cleanup itself was exacerbating already deplorable 
environmental conditions. The remedial excavation was creating clouds of contaminated dust in a 
heavily populated, urban area... 


...Joel Hirschhorn, a former government employee who worked on superfund issues for years... 
went through voluminous EPA documents and uncovered data, which demonstrated "that the 
original removal action had left very high levels of site contamination all over the site including in 
open Pits and the areas not covered bv the pile of excavated materials." The remedial work 
neither removed the threat to shallow groundwater, "given originally by the EPA as the main basis 
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for the action;" nor did it protect residents, he writes. This information provided Williams with a 
basis to contend that the removal action "had itself caused preventable health threats," he notes." 


But no one listened to them, and the digging continued, spreading contaminated dust throughout 
the neighborhood. The poor air quality caused a number of problems. One woman said her 
daughters would not play outside because "the air would make them itch and burn, and give them 
headaches." Another woman who works in her garden says she gets so dizzy doing it that she falls 
against walls. Residents of all ages were affected. "It's not old people [who are dying of cancer). It 
is some of the young people in their 40s and 30s, because there is a young man who died right 
there, he was in his 30s," a resident told a CNN reporter... 
Some residents even tried to stop the excavation by standing in the way of the bulldozers..." 


Based on this information, we think it is crucial that air quality monitoring devices be installed in 
several locations west and north of the Koppers site during the remediation. These devices should 
be monitored frequently by local EPD or EPA staff during remediation, to ensure that the kind of 
health hazard nightmares that took place in Pensacola don't happen here. This is the real "lesson 
learned" from the ETC cleanup. 


EPA Response: 
EPA disputes the Commenter's contention that there were health issues related to 
remediation at the Escambia Site. /\s part of that remedial action, EPA designed 
and implemented a fenceline ambient air monitoring system that provided real-time 
data to monitor air quality during remedial activities. Environmental exposure from 
the former Escambia Treating plant has never been linked to dioxin levels in blood. 
EPA is requiring Beazer East to design and implement an ambient air monitoring 
network during the remedial design process to be implemented during remedial 
action at the Site. The air quality monitoring program for the Koppers remedial 
action will be designed to be equally protective of the public health. 


7. EPA Has No Plan to Relocate Residents Out of Harm's Way 


The RP fails to consider the need to relocate the residents either temporarily or pennanently, and 
states in the September 2010 fact sheet that, "Based on concentrations of contaminants in surface 
soil at surrounding residences and the practical remedial alternatives that exist for preventing 
exposure to these soils, relocation is not warranted." Yet, recent tests of indoor household dust in 
the local neighborhood using EPA method 4435, as detailed in the Federal class acHon suit against 
Beazer and Koppers (see Appendix of this PDF document: 
http://www.bancca.org/Docs/Koppers%20Superfund%20FederaI°o20Lawsuit°o 20Filing.pdf ), 
found indoor dio.xin levels ranging from 34 ppt to 1150 pptl 


How can the EPA ignore this data, when dioxin exposure poses such a clear threat to human health 
and these results clearly exceed even the EPA's own standards for dioxin level in soils! It is clear to 
us that Koppers created this widespread contamination now found in these homes and yards, and 
it is equally clear that Beazer and Koppers should be held responsible by the EPA to clean up this 
contamination. To do less, is to set a damaging precedent for all future cleanups at other sites 
throughout the nation. 


In our opinion, the precedent for relocation of exposed residents has already been set with the 
Escambia Treamient Company site in Pensacola, where over 400 households were relocated in the 
mid 1990s, under nearly identical circumstances. Thus, we believe that several of the households in 
the area west and north of the Koppers site should qualify for relocation, and that the EPA is 
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draggmg its feet and not enforcing its own relocation policies at this site, all the while knowing that 
the remediation process will last "2.5 years", a length of time sufficient to qualify impacted 
residents for permanent relocation under the EPA's own "Interim Policy on tlie Use of Permanent 
Relocations as Part of Superfund Remedial Actions." 


In fact, our own review of this EPA guidance document leads us to the conclusion that 3 of the 4 
criteria needed to initiate permanent relocahon apply in the case of the residents living adjacent to 
the Koppers site. 


We refer specifically to these 3 specific criteria: 


• Permanent relocation may be considered in situations where EPA has determined that 
structures cannot be decontaminated to levels that are protective of human health for their 
intended use, thus the decontamination alternative may not be implementable. 


• Permanent relocation may be considered when EPA determines that potential treatment or 
other response options would require the imposition of unreasonable use restrictions to 
maintain protectiveness (e.g.. typical activities, such as children playing in their yards, would 
have to be prohibited or severely limited). Such options may not be effective in the long-term, nor 
is it likely that those options would be acceptable to the community. 


• Permanent relocation may be considered when an alternative under evaluation includes a 
temporary relocation expected to last longer than one year. A lengthy temporary relocation mav 
not be acceptable to the communitv. Further, when viewed in light of the balancing of tradeoffs 
between alternatives, the temporary relocation remedy may not be practicable, nor meet the 
statutory requirement to be cost-effective. 


EPA Response: 
It is not mandatory for EPA to consider relocation as a remedial option in the 
feasibility study. EPA is guided in its possible consideration of relocation as a 
remedy by an EPA guidance document entitled, "Interim Policy on the Use of 
Permanent Relocations as Part of Superfund Remedial Actions" published on 
June 30, 1999. A summary of that guidance related to the decision to consider 
permanent relocation in the feasibility study process is included below: 


"EPA's preference is to address the risks posed by the contamination by 
using well-designed methods of cleanup which allow people to remain 
safely in their homes and businesses. Having proven EPA's ability to 
successfully restore contaminated property at many Superfund sites, 
generally, EPA's preference is to address the risks posed by the 
contamination by using well-designed methods of cleanup which allow 
people to remain safely in their homes and businesses. This is consistent 
with the mandates of CERCLA identified above, and the implementing 
requirements of the NCP which emphasize selecting remedies that protect 
human health and the environment, maintain protection over time, and 
minimize untreated waste. Because of CERCLA's preference for cleanup, 
it will generally not be necessary to routinely consider permanent 
relocation as a potential remedy component." 
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There are four situations in which EPA may consider permanent 
relocations as part of the feasibility study development process. The 
current situation nearby the former Koppers Site meets none of the criteria 
listed. The four criteria are as follows: 


1) Situations where EPA has determined that structures must be 
destroyed because they physically block or otherwise interfere with a 
cleanup and methods for lifting or moving the structures safely, or 
conducting cleanup around the structures are not implementable from 
an engineering perspective. 


2) Situations where EPA has determined that structures cannot be 
decontaminated to levels that are protective of human health for their 
intended use, thus the decontamination alternative may not be 
implementable 


3) Permanent relocation may be considered when EPA determines that 
potential treatment or other response options would require the 
imposition of unreasonable use restrictions to maintain protectiveness 
(e.g., typical activities, such as children playing in their yards, would 
have to be prohibited or severely limited). 


4) Permanent relocation may be considered when an alternative under 
evaluation includes a temporary relocation expected to last longer than 
one year. 


EPA and PRPs have routinely conducted cleanups in the State of Florida and 
throughout the U.S. that are contemplated in the preferred remedial alternative. 
The remedy is simple from an engineering perspective in that it involves 
removing up to two feet of top soil from an affected property and replacing it with 
clean fill, reseeding the yard, and reinstalling any landscaping that had to be 
removed from the yard to remove the soil. It is unlikely that structures nearby the 
former Koppers Site are contaminated. After the soil cleanup, there will be no 
use restrictions required for the yard as there will be clean fill in the yard which 
would pose no threat or require a use restriction. It is expected that the yard 
cleanups would take significantly less than one year based on the number of 
parcels believed to be affected and the simple implementation approach needed 
to complete the soil remediation. 


Residents surrounding the Site are not located on a direct source area or a highly 
contaminated groundwater plume. Based on concentrations of contaminants in 
surface soil at surrounding residences and the practical remedial alternatives that 
exist for preventing exposure to these soils, relocation is not warranted. 


8. The EPA's Plan Fails to Compensate Residents for Losses in Property Values or 
Pay for Medical Testing 


In addition, the EPA has failed to require that Koppers/Beazer East compensate the residents for 
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the losses in the value of their properties and belongings. Their home values have plummeted 
dramatically in recent months, especially after the recent announcement of contaminated offsite 
soils by the Florida DOH and the ATSDR. 


Neither is there any plan to provide for medical testing, or compensation for pain and suffering for 
the affected residents. Thus, many residents have had no choice but to sign on to a Federal $500 
million class action suit to get relief for their losses. 


The residents have strongly voiced that they want biological testing, including blood tests, to test 
for the presence of dioxins or other contaminants they have been exposed to over the years. They 
also want the dust in their homes and nearby schools tested for these same contaminants.Their 
request for biological testing is not without precedent either, as the same testing was done in 
Pensacola and showed elevated levels of dioxins in the local resident's blood, as the book "Sacrifice 
Zones" explains: 


"Blood sampling of former ETC workers and residents who lived near the plant were found to have 
"elevated levels of dioxin in their blood in excess of the general population" 25 years after the plant 
closed. [Wilma] Subra observes." 


Still, the EPA, ATSDR and FDOH have turned a deaf ear to the requests of local residents to have 
these vital tests performed. Some suggest this is part of a larger cover-up; that state and Federal 
government officials don't want these tests performed because the results might prove too 
shocking. Others suggest it indicates a failure of the federal and state government bureaucracies to 
protect the health of those who live in "sacrifice zones". 


EPA Response: 
EPA s mission is to protect human health and the environment. Compensation to 
residents for property losses or medical monitoring is beyond EPA's statutory 
authority. 


9. The EPA was Negligent in Allowing the Koppers Site to Remain Open as a 
Treated Wood Facility for 26 years After the Site was Placed on the National 
Priorities List (NPL). 


The Koppers Superfund site was placed on the NPL in 1984, yet over 20 years passed 
before any definitive action was taken by the EPA with regard to this site, in spite of 
reports showing that the groundwater contamination was spreading and leaving the site, 
and untreated storm water leaving the site violated Florida standards for both arsenic and 
chromium levels, by 8 and 18 times respectively. 


The decades-long inaction by the EPA led to additional exposures of the nearby residents 
to contaminated dust and other toxic airborne contaminants, including toxic fumes 
released when treated wood or other waste was burned onsite by Koppers employees 
(something which the EPA has failed to acknowledge to date, although we have learned of 
numerous reports from local residents of such activities occurring.) Additionally, had the 
EPA acted more quickly, it could have prevented much of the toxic storm water pollution 
that entered Springstead and Hogtown Creeks, which feed directly into our local aquifer. 


The EPA has failed in several of its enforcements duties as well, by not issuing any fines 
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or penalties to Koppers or other contractors for environmental violations related to this 
Superfund site. 


Had the EPA acted more quickly to close this toxic site, rather than allowing Koppers to 
continue to operate for an additional 25 years, this would have resulted in significant 
reductions of the exposure of local residents to the contaminants from the site- thereby 
reducing their incidences of cancer, neurological disorders, birth defects, reproductive 
disorders and premature pet deaths, all of which have been reported at a alarmingly high 
frequency in the surrounding neighborhood. 


Ironically, it was a Letter to the Editor written by this author and published tay the 
Gainesville Sun, which exposed long-term contract between Gainesville Regional Utilities 
and Koppers for treated wood utility poles, and the subsequent nullification of this 
contract tay the Gainesville City Commissioners, that triggered the final shutdown of the 
Koppers plant - not anjj enforcement action by the EPA. 


But it is clear that the EPA hears a large share of the responsibility for the additional 
environmental harm caused to the local residents tay this additional, yet preventable, 
exposure to dio.xins and other toxins. 


For this reason alone, the EPA is obliged to provide the taest remedy possible to deal with 
the offsite contamination in the neighborhood adjacent to the Koppers site, including 
relocation of affected residents whose property is now contaminated by dioxins, additional 
soil and indoor testing, testing of the nearby schools, epidemiological screening and 
biological testing of the residents. 
This is the very least that the EPA can do to compensate for the protalems your negligence 
and inaction have caused over the last 3 decades. 


EPA Response: 
The Koppers facility operated lawfully under environmental and business permits 
issued by the Florida Department of Environmental Protection, the City of 
Gainesville, and EPA. EPA is not invested with the authority to close down a 
facility that is operating in compliance with all ofits environmental permits. 


CONCLUSION 
In conclusion, we reject the EPA's poorly crafted Remedial Plan, the companion Fact Sheets, and 
the May 2010 Final Feasibility Study. These reports don't just simply fall short - they are 
completely insufficient. 


The community of Gainesville, voted "No. 1 Place to Live in the US", deserves a better 
Remedial Plan for the Koppers Superfund site- one that protects human health, our envirormient, 
and our precious water supply. 


We demand a plan that requires that Koppers and Beazer East pay to remediate the toxic legacy 
they have left behind, and compensate our residents who were unwitting vicdms of their toxic 
trespasses. 


We deserve a remedial plan that does exactly that, and nothing less. 


Sincerely, 
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.V. „ , - " f 


Joseph S. Prager, President 
BANCCA.ORG, LLC 
Email: inbox@bancca.org 


cc: Lisa P. Jackson, EPA Director 
Stanley Meiburg, Director, EPA Region 4 
Franklin Hill, EPA Region 4 Superfund Division Director 
LaTonya Spencer, EPA Community Involvement Coordinator 
Craig Lowe, Mayor, City of Gainesville 
Fred Murry, Assistant City Manager, City of Gainesville 
Sen. Bill Nelson (U.S. Senate) 
Rep. Corrine Brown (Florida House of Rep., District 3) 
Rep. Charles Chestnut IV (Florida House of Rep., District 23) 
Rep. Cliff Stearns (U.S. House of Rep.) 
Dr. John Mouse, Alachua Co. Environmental Protection Dept. 
Rick Hulton, Gainesville Regional Utilities 
Dr. Pat Cline, Technical Advisor, Protect Gainesville's Citizens 
Bob Palmer, Chair, Alachua Co. Environmental Protection Advisory Committee 
Robert Pearce, Technical Advisory Comm. Chair, Protect Gainesville's Citizens 
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A.2.3 Beazer East, Inc 


Beazer 
BEAZER EAST, INC. C/O THREE RIVERS MANAGEMENT. INC. 


ONE OXEORD CENTRE. SUITE 3000. PITTSBURGH. PA 15219-6401 


October 15.2010 
Mr. Scott Mil ler 
Remedial Project Manager 
Superfund Division 
Superfund Remedial Branch 
Section C 
U.S. EPA Region 4 
61 Forsyth Street SW 
Atlanta. GA 30303 


Re: Transmittal of Comments 
July 15. 2010 USEPA Proposed Plan 
Cabot Carbon/Koppers Superfund Site. Gainesville Florida 


Dear Mr. Miller: 
Beazer East Inc. ("Beazer") appreciates the opportunity to provide its comments on the above 
referenced document. Beazer requests that its comments be carefully reviewed and 
considered, and that the comments be placed in the adininistrative record for the Site. 


As you are aware, Beazer has extensive experience in the environmental remediation of 
former wood treatment sites. For this site, Beazer has retained au extremely well qualiHed 
group of technical consultants and experts to work on the various aspects of this site. For 
reference, I have attached the resumes of the consultants and experts who have been involved 
in the most recent feasibility studies, risk assessments, and remedy selection discussions. 
Collectively, this group has hundreds of years of environmental experience, much o fwh ich 
has been related specillcally to the remediation of wood treatment sites. 


Also, Beazer has developed, in cooperation with and approval by USEPA and FDEP, an 
extensive amount ofsi te specific data and information upon which the current selection o f a 
remedial action at the site can be based. As an illustrative e.xample o f the site specillc data 
developed, I have attached a recent site figure which shows the current array of groundwater 
monitoring points available at the site. Since 2003. Beazer has invested over $20 mill ion 
dollars developing this data and information. The development o f th is site specillc data and 
information allows for an informed and educated decision to be made at the site relative to 
the prospective remedy. 


Furthermore, Beazer believes that this information enables it to understand and appreciate the 
complex nature of this site. The remedy components selected for the site must tit together 
synergistically to ensure that true risk reduction is actually effecttiated and that future risks 
are mitigated. As provided in the attached comments, Beazer has some significant 
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reservations about individual aspects of the Proposed Plan, and where appropriate has 
recommended suitable alternatives. That being said, Beazer remains committed to the 
implementation of a protective remedy, one which relies upon containment, isolation, 
treatment and long term monitoring, and is appropriate for the conditions existing at the site. 


Finally. Beazer understands the local stakeholders' frustration with the time this process has 
taken, and their desire to have the site remediation simply be finished. Beazer also wants to 
get to the end of the project as expeditiously as is reasonably possible. However, there is no 
simple solution to the puzzle presented by conditions at the site. The data collected from the 
site documents its complex nature and the need for a sophisticated, long term approach. 
Beazer. through its efforts, has demonstrated that it is fully committed to resolving 
environmental matters at this site and that it remains fully committed to a reinedial approach 
that will suppon its and the community's efforts to restore the site to a position where it may 
once again, become a positive attribute ofthe surrounding community. 


Again, thank you for your full consideration to our comments, and if 1 can be of further 
assistance or answer additional questions, please do not hesitate to contact me. 
Sincerely, 


Robert Markwell 
President Beazer EasL Inc. 


Cc: Lisa Jackson. USEPA Administrator 
Gwendolyn Keyes Fleming, USEP A Region IV Administrator 
Stanley Meiburg, USEPA Region IV Deputy Administrator 
Kelsey Helton. FDEP 
Senator Bill Nelson 
Congressman Cliff Steams 
Congresswomen Corrine Brown 
Congressman Alan Grayson 
Gainesville City Commission 
Craig Lowe, Mayor City of Gainesville 
Alachua County Board of Commissioners 
Cynthia Moore Chestnut, Chair Alachua County Commissioners 
Randal Reid. Alachua County Manager 
Russ Blackburn Gainesville City Manger 
Fred Murray Gainesville Assistant City Manger 
Marion Radson Gainesville City Attorney 
Dave Wagner Alachua County Attorney 
Chris Bird Alachua County Environmental Protection Director 
Bob Hunzinger, General Manger GRU 
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Beazer Comments on EPA Proposed Plan October 15, 2010 


Beazer East, Inc. (Beazer) hereby submits its comments to the Superfund Proposed Plan 
(Proposed Plan) for the former Koppers portion (Site) ofthe Cabot Carbon/Koppers Superfund 
Site (Superfund Site)' issued on July 15, 2010 by the United States Environmental Protection 
Agency (EPA). The deadline for comments to the Proposed Plan was extended to October 15. 
2010. ' 


1 "Site" as used herein refers to the Koppers portion ofthe Superfund Site. "Superfund Site" is used to refer 
to the entire Cabot Carbon/Koppers Superfund Site. 


As set forth below. Beazer has both legal and technical concerns with the Proposed Plan. On the 
technical side, Beazer's primary concerns with the Proposed Plan are in the following areas: 


• The implementation ofsource treatment components (ISS/S and ISGS) 
• The proposed remedies for off-Site creek sediments and soils 
• EPA's selection of cleanup goals and related criteria 


Beazer's legal concerns are primarily with the various off-Site components ofthe Proposed Plan, 
and, to a lesser degree, with EPA's commtmications to the public that may have had the 
unintended effect of creating the impression that the foreseeable future use of the Site may 
include an "unrestricted residential" component. In sum. the EPA's selection of remedial 
alternatives for off-Site sediments is arbitrary and capricious because EPA has not developed the 
information it is required to evaluate under the Remedial Investigation/Feasibility Study (RI/FS) 
process set out in the National Oil and Hazardous Substances Pollution Contingency Plan (NCP). 
40 CFR Part 300, nor has EPA appropriately evaluated such information. EPA should also 
reconsider its selection of Florida's default residential Soils Cleanup Target Levels (SCTLs) as 
off-Site cleanup standards in consideration of Beazer's recently-submitted "Derivation Of Off-
Site Site-Specific Residential SCTLs" document. Finally, while Beazer continues to cooperate 
with EPA and the local governments regarding potential future uses ofthe Site, Beazer has not 
agreed to conduct a cleanup to ''unrestricted residential"' standards, and EPA should clarify its 
recent communications by more explicitly stating that the foreseeable future use ofthe Site future 
does not include an unrestricted residential component. Beazer's legal comments are included 
below in the sections discussing the technical components ofthe Proposed Plan to which the legal 
comments pertain. 


The details of Beazer's concerns with the Proposed Plan, along with altemative proposals where 
appropriate, are presented in the following sections. 


1. Implementation of Source Treatment: ISS/S and ISGS 


The prescribed treatment ofsource areas in the Proposed Plan is Hawed. The Proposed Plan calls 
for in-situ solidification/stabilization (ISS/S) in the Upper Hawthorn (approximately 25 feet to 65 
feet belowground surface (bgs)) and in-situ biogeochemical stabilization (ISGS) in the Surficial 
Aquifer (approximately 0 to 25 feet bgs). This configuration for source treatment is impractical 
and has important and unnecessary implementation risks. Also, this configuration is not 
contemplated in any ofthe FS Alternatives, was not properly evaluated as an alternative source-
treatment remedy, and should not have been listed as the preferred source-treatment design. 
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EPA Response: 
As the Commenter is aware, it is EPA's prerogative to consider any combination 
of individual remedy components that are considered within a feasibility study, 
such as the May 2010 collaborative FS, in making a preferred remedy selection. 
While the specific remedy component mix related to the use of in-situ soil 
solidification/stabilization (ISS/S) in the Upper Hawthorn Group and in-situ 
biogeochemical stabilization (ISGS) also known and hereafter referred to as in-
situ geochemical stabilization (ISGS) in the Surficial aquifer for the four primary 
source areas were not paired in the FS for consideration, ISS/S and ISGS were 
considered respectively for use in the Surficial Aquifer and in the Upper 
Hawthorn Group. There is no technical nor legal justification for rejecting each 
technology's application in each aquifer as EPA has included in the preferred 
remedial alternative. 


The Commenter appears concerned with EPA's conclusion that this approach is 
an optimal remedy approach for the Surficial and Upper Hawthorn Aquifers at the 
four primary source areas that will be located within a vertical barrier wall keyed 
into the middle Hawthorn Clay Layer, and paired with enhanced hydraulic 
containment in the Surficial Aquifer. EPA acknowledges that remedy 
implementation will require a carefully planned and phased implementation to 
achieve optimal results. All technologies considered for use at the Site have 
been successfully applied at other sites. 


EPA has adjusted its preferred remedial alternative to require ISS/S be 
implemented in the Surficial Aquifer and the Upper Hawthorn Aquifer at the 
former North Lagoon and former Drip Track Area. EPA's rationale for this 
change to its preferred remedial alternative is based on its preference to use the 
more proven technology in areas below which there have been observed impacts 
in the Upper Floridan Aquifer. EPA acknowledges the Commenter's concerns 
related to implementation but notes that there have been other deep soil mixing 
uses of ISS/S of up to 110 feet below ground surface without negative 
unintended effects. EPA will provide real-time oversight and pre-construction 
planning from the U.S. Army Corps of Engineers personnel who have extensive 
experience in use of this technology for use in hazardous waste treatment and 
solidification in other contexts such as strengthening dam configurations, etc. 


As detailed below, the Proposed Plan's application of ISGS alcove ISS/S is impractical and it 
appears that EPA did not fully understand the implications or likely cost ofsuch an application. 
Implementation risks associated with ISS/S in the Upper Hawthorn, and the availability o fa more 
practical treatment technology, should lead EPA to reconsider the sotirce treatment approach. 
Beazer proposes an alternative source treatment approach that is consistent with the overall 
remedial strategy and includes effectiveness demonstration for ISGS with an ISS/S 
implementation component as a contingency. 


In considering the appropriate source treatment approach, it is important to recognize that in this 
instance (1) source treatment is applied primarily for the purpose of reducing potential dense non-
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aqueous phase liquid (DNAPL) mobility and (2) source treatment is applied within a robust 
containment system. The robust groundwater containment system described in the Proposed Plan 
effectuates protection of human health and the environment by eliminating migration pathways 
from the sources. The engineered containment system includes (1) a subsurface vertical barrier 
wall around the primary source areas to a depth of approximately 65 ft, (2) a low-permeability 
surface cover to limit water infiltration into the containment area, and (3) additional hydraulic 
containment specified for the UFA and for the Surficial Aquifer outside the containment area that 
provides an added measure of protection. In addition, the existing clay layers ofthe Hawthorn 
Group are significant hydraulic barriers, as evidenced by the 125-foot hydraulic head difference 
between the Upper Hawthorn and Upper Floridan Aquifer (UFA). 


a. Application of ISS/S in the Lipper Hawthorn Has Serious Implementation Risks 


In order to implement ISS/S in the Upper Hawthorn in primary source areas, a large-diameter 
auger (LDA) would be used to make thousands of 6- to 10-fl diameter mixing holes 
approximately 65 ft deep. Each LDA borehole would be required to pass through the upper clay 
layer ofthe Hawthorn Grotip. This application has the potential to drag down any mobile DNAPL 
that is presently trapped in the Surficial Aquifer or within and on top ofthe upper clay layer of 
the Hawthorn Group. In addition, each LDA borehole could also cause vertical pathways or 
conduits for the downward migration ofany mobile DNAPL, especially along the outer perimeter 
ofthe borehole. 


While the upper clay ofthe Hawthom Group is not a perfect impermeable barrier, it does provide 
some natural protection against DNAPL mobility in two important ways. First, this layer provides 
hydraulic resistance, as evidenced by the approximately 1- to 2-foot groundwater head difference 
measured between the Surficial Aquifer and the Upper Hawthorn in the primary source areas. 
Second, DNAPL collects on top of low-permeability materials and can become trapped within the 
pore spaces of fine-grained materials such as clays. The protective qualities of the upper clay 
would be significantly compromised, and likely eliminated, by application of LDA mixing into 
the Upper Hawthom. 


EPA Response: 
EPA disagrees that contaminant carry-down poses a significant limitation to 
effective implementation of ISS/S. A more likely scenario during implementation 
of the ISS/S component of the proposed remedy is that DNAPL-rich aquifer 
material would be homogenized with DNAPL-lean or DNAPL-free aquifer 
material within each auger-advancement zone. A new, temporary equilibrium 
could be established with (1) overall lower DNAPL concentrations (i.e., 
dispersion of the existing potentially-mobile DNAPL mass throughout a larger 
volume of subsurface material) and (2) temporarily changing potentially mobile 
"free-phase" DNAPL into a more residual DNAPL state (as potentially free-phase 
DNAPL is diluted with DNAPL-free material, away from the critical DNAPL 
concentration required to induce DNAPL mobility). This scenario envisioned by 
EPA is consistent with the Commenter's long-standing assumption that DNAPL 
exists in the subsurface under the source area footprints as primarily residual 
DNAPL and not free-flowing DNAPL. EPA believes that effective implementation 
of the proposed source area remedy would involve a phased approach beginning 
with injection of solidification agents at the deepest depths (approximately 65 feet 
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below ground surface) prior to its use at shallower depths. EPA expects that the 
time-frame in which the new, temporary residual-DNAPL equilibrium to devolve 
into a condition where DNAPL mass might again coalesce into potentially mobile 
free-phase DNAPL is sufficiently long to allow implementation of the ISS/S under 
the Surficial Aquifer before there is any substantial danger of vertical DNAPL 
mobility. EPA will provide U. S. Army Corps of Engineers real-time oversight of 
this installation and pre-planning to address Commenter concerns and direct the 
implementation so that it is effective. 


b. ISGS Has Technical Advantages over ISS/S 


On-Site pilot testing has demonstrated that ISGS is an effective technology for treatment of Site-
related constituents. ISGS treatment results in (1) immobilization of DNAPL, (2) prevention of 
dissolution into groundwater, and (3) some removal of contaminant mass via chemical oxidation. 
This innovative technology has been successfully deployed at other sites and has resulted in 
demonstrable reduction in the mobility of DNAPL and DNAPL constituents. In the FS, all 
alternatives that involve the application of ISGS as a treatment technology include a redundant 
barrier-wall containment system and hydraulic containment in the UFA. ISGS provides source-
area treatment, but is not critical to the elimination of groundwater-migration pathways. Rather. 
ISGS is a good fit in an overall containment/treatment remedial strategy and compliments the 
other selected technologies. 


Other advantages of ISGS. as compared to ISS/S include: 


• ISGS is more easily implemented and achieves greater volumetric coverage with fewer 
and smaller borings (2- to 4-inch diameter). 


• With ISGS, there is a much lower risk of moving significant quantities of DNAPL 
downward during implementation. 


• ISGS can be reapplied if necessary, or ISS/S can be applied later if ISGS is not effective. 
• The ISGS reagent will follow preferential pathways, in effect "chasing" DNAPL to 


provide targeted treatment where the DNAPL resides. 
• Unlike ISS/S. ISGS results in some removal of constituent mass through chemical 


oxidation. 
• ISGS generates relatively little waste soil that must be treated and/or disposed of 
• ISGS can be applied in a targeted fashion (areas and depths where impacts are observed) 


resulting in less wasted effort in horizons that are not impacted (e.g. impacted horizons 
within the Upper Hawthorn). 


• ISGS is more easily applied through fomier btiilding foundations and subsurface 
obstructions (e.g. in Former Process Area) than is ISS/S, and will achieve better coverage 
in such areas. 


• ISGS is much more cost effective than ISS/S (cost per cubic yard treated). 
• ISGS is much less resource intensive than ISS/S in terms of energy use, carbon footprint, 


and water use (consistent with EPA's Superfund Green Remediation Strategy). 


Both ISGS and ISS/S are active (aggressive) technologies rather than passive technologies. 
Challenges with effectiveness demonstration (e.g., measurement of mass fiux) are not 
substantially different between ISS/S and ISGS. 
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Sufficient testing has been perfonned with ISGS to show that it wil l likely be effective at the Site. 
Beazer proposes to further demonstrate ISGS effectiveness at the Site through a full-scale 
demonstration. 


EPA Response: 
EPA does recognize that ISGS (also identified as in situ geochemical 
stabilization or ISGS) has some advantages over ISS/S; however, EPA also is 
concerned about some of the disadvantages it has over ISS/S. 


The innovative ISGS technology is much less disruptive to the site at ground 
level, making it easier to implement in terms of equipment mobilization and use, 
and smaller equipment footprint during implementation. Compared to the high-
torque requirements of ISS/S, the ISGS technology is no more energy-intensive 
than well drilling, making it somewhat more of a "green remediation" technology 
than ISS/S. All of these factors have the added benefit of making ISGS less 
expensive to implement than ISS/S. One of the components in the ISGS fluid 
material is the strong oxidant permanganate. In addition to the geochemical 
encapsulation process, implementing ISGS also attacks some creosote DNAPL 
components by partial chemical degradation (destructive oxidation). This added 
"mass reduction" benefit does not occur to any substantial degree with the purely 
containment ISS/S technology. 


For a given individual entry point, ISGS covers a smaller subsurface volume or 
zone than does ISS/S. The radius of influence of a single ISS/S entry point is on 
the order of 3-5 feet (equivalent to 28-80 square feet), whereas the radius of 
influence ofthe ISGS technology is rather variable and dependent on subsurface 
geology. In three dimensions, the ISS/S is a more coarse technology that 
addresses a larger volume of subsurface material as the auger advances 
vertically. This has the advantage of "treating" a larger volume of subsurface 
material per entry point, or per pass, but it has the disadvantage of being a less 
precise technology. The ISGS technology can (in theory) be used to target 
specific subsurface zones that are impacted, if those zones are well-
characterized and identified. Identifying the location of DNAPL in the subsurface 
still is one of the most elusive aspects of DNAPL remediation, and thus the 
"targeted precision" advantage of ISGS is only theoretical at this time. 


Further, the innovative nature of ISGS means that there is less field application 
history for this technology, and therefore less information with which to evaluate 
its effectiveness. ISGS effectiveness is open to debate in regards to the 
following factors: 


1. Applicability within a broad range of geologic conditions and locations 
2. Repeatability and consistency of effectiveness within a given set of 


geologic conditions and geographic locations 
3. Accuracy and efficiency of locating DNAPL within the impacted 


subsurface 
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4. Efficiency of the ISGS reagent distribution within the impacted 
subsurface 


5. Availability and accuracy of monitoring method(s) for confirming 
adequate reagent distribution 


6. Relative degree of mass reduction (via permanganate oxidation) 
versus mass immobilization (via manganese dioxide precipitation/ 
encrustation/coating) 


7. Degree of aquifer porosity/permeability reduction through general soil-
pore clogging with precipitated manganese oxide 


8. Efficiency of encrustation/coverage of DNAPL residual fluid/droplets 
9. Efficiency of ISGS reagent to "find" DNAPL and DNAPL-components in 


the subsurface, after injection. One claim by the vendor is ISGS 
reagent's ability to follow the same porous pathways taken by the 
DNAPL material. This claim is debatable, based on differences in 
viscosity and fluid density between hydrophobic organic DNAPL 
material and aqueous-based ISGS reagent, and the highly variable 
surface characteristics likely created throughout the impacted 
subsurface zone from hydrophobic DNAPL-coated soil solids 
interacting with hydrophilic ISGS reagent which likely will 
thermodynamically follow the path of least resistance (i.e., hydrophilic 
pore spaces and pathways) when injected into the subsurface under 
positive pressure. 


10. Longevity and mechanical strength of surface encrustation on DNAPL 
residual fluid/droplets 


11. Longevity of unreacted ISGS reagent within subsurface aquifer zones 
12. Secondary environmental impact from injected ISGS reagent (e.g., 


groundwater or subsurface soil quality) 
13. Availability and accuracy of monitoring method(s) for determining 


parameters 6 through 12 over time in the subsurface, with a high 
degree of confidence. 


EPA recognizes that the ISGS treatment will be implemented within the confines 
of the source area containment zone (isolated within slurry walls, and a low-
permeability cap). However, the uncertainty associated with the 13 factors 
identified above (and perhaps others not identified here) is not lost on 
stakeholders and citizens in the community. 


c. The EPA's Selected Source-Treatment Remedy in the Proposed Plan Is Not 
Practical 


When creating the 65-feet deep LDA boreholes specified in the Proposed Plan, and effectuating 
the column mixing (homogenization with a reagent), it is not feasible to mix only the lower 
portion of the columns. It is also not practical or advantageous to tise two different stabilizing 
reagents (which also act as auger lubricants) for every column. Beazer has discussed this with two 
experienced LDA contractors and is convinced that such a deployment is infeasible or at least 
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highly impractical. Based on the discussions at a technical meeting in Tallahassee on September 
23. 2010, EPA's consulting contractor agrees. 


Simply stated, it is not practical to apply ISGS (which is designed for injection, not LDA mixing) 
above IS S/S. 


EPA Response: 
See comment response to comment 1. 


d. The EPA Has Severely Underestimated the Costs of Its Proposed ISS/S-Based 
Remedy 


The driving cost in ISS/S source treatment is the LDA mixing cost which is roughly proportional 
to the volume ofsoil mixed. The volume ofsoil that would be mixed by LDA into the Upper 
Hawthom (per the Proposed Plan) can be calculated as the total area ofthe primary source areas 
(approximately 5 acres) times the mixing depth (approximately 65 ft): the result is over half a 
million cubic yards. 


Though details are not provided, it is obvious that the Proposed Plan dramatically underestimates 
the volume ofsoil that would be mixed and, therefore, dramatically underestimates the overall 
net-present value (NPV) cost ofthe full remedy. Apparently, the cost estimate in the Proposed 
Plan did not consider the soil in the Surficial Aquifer (from 0 to 25 ft) as soil to be mixed but, 
rather, used only the thickness ofthe Upper Hawthorn (or a part of that thickness) in deriving the 
volume to be mixed. However, as described above, and as acknowledged by EPA's own 
consulting contractor, it is impossible to mix a deep interval of soil using LDA without also 
mixing the soil above it. 


The July 15. 2010. Proposed Plan estimates that the on-Site remedy will cost $43.7 million 
(NPV). Less than one month later, at a public meeting on August 5. 2010, EPA inexplicably 
presented a revised NPV cost estimate for the on-Site remedy that was nearly 50% greater: $65 
million for the same remedy. In neither case were details ofthese cost estimates provided. The FS 
presents an NPV cost estimate of $75 million for Altemative OnR-5F, which - although not the 
same - is most similar to the Proposed Plan on- Site remedy. One ofthe appendices to the FS 
details this cost estimate. Based on subsequent conversations with potential contractors. Beazer 
contends that the Proposed Plan's on-Site remedy is likely to cost at least $75 million (NPV). 


It is also important to note that over 78% ofthe construction costs for the Proposed Plan on-Site 
remedy are for application ofthe ISS/S with LDA soil mixing (based on the estimate worksheet 
in the FS). In Beazer's view it is not sensible to spend over three-quarters ofthe direct capital cost 
on an imperfect source-treatment component that is deployed within a robust containment system. 
It is the containment system (barrier wall, low-permeability cover, natural Hawthorn Group clay 
layers, and hydraulic containment) that reduces potential risks to human and ecological receptors. 
While source treatment is important for any CERCLA cleanup, putting the vast majority ofthe 
remediation dollars toward ISS/S at this Site does not make sense, particulady when there would 
be no measurable reduction in risk as a result ofthe significant increased expenditure on ISS/S 
application relative to the simpler ISGS technology which also achieves DNAPL stabilization. 
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EPA Response: 
EPA acknowledges that some costs were underestimated in the proposed plan. 
The updated remedial action included in this Record of Decision has an 
estimated cost for onsite remedial actions of $57 million dollars. 


EPA disagrees with the Commenter's view related to the characterization of the 
natural Hawthorn Group clay layers as part of a "robust containment system." 
Clearly, the natural Lower Hawthorn Group has been and continues to provide 
protection at the Site from the transport of Site contaminants. However, data 
obtained at other portions in the Hawthorn clay layer indicate a much less 
effective barrier to contaminant migration exists in other portions of the Hawthorn 
clays. That data suggests that additional protection inside of the containment 
system is in order to account for uncertain Site-specific geologic conditions. 


EPA also disagrees with the statement that there would be "no measurable 
reduction in risk as a result of the significant increased expenditure on ISS/S 
application relative to the simpler ISGS technology which achieves DNAPL 
stabilization." EPA views this statement as professional opinion in lieu of data 
that would substantiate this claim. EPA believes that while ISGS has promise to 
reduce principal threat waste mass, unlike in-situ solidification/stabilization, and 
also to reduce aquifer permeability/transmissivity, there are significant 
uncertainties related to field implementation that would prevent this conclusion 
from being made at this time. 


e. Beazer Proposes an Effective ISGS Approach with ISS/S as a Contingency 


For the reasons identified above, the selected remedy in the ROD should specify ISGS source 
treatment after additional effectiveness demonstration. Beazer proposes to conduct a full-scale 
demonstration of ISGS in one ofthe source areas early in the remedial design period. If ISGS 
proves to be ineffective. ISS/S vvotild be implemented at all source areas. 


Logistically. it would make sense to apply ISGS in the Surficial Aquifer and Upper Hawthorn 
(like FS Altemative OnR-5E) at the Former Process Area as a full-scale demonstration of the 
technology. This could be done during the remedial design time period while other components 
of the remedy are designed. Because the Former Process Area has many underground 
obstructions (former foundations, pipes, etc.), ISS/S - with its large diameter boreholes - would 
he very difficult to apply in this area. Also, DNAPL has been collected (in small amounts) from 
both the Surficial Aquifer and Upper Hawthorn in the Former Process Area, meaning that 
DNAPL mobility reduction could be observed and documented in a full-scale demonstration. 
Impacts are not observed in the UFA near the Former Process Area. ISGS treatment in the 
Former Process Area will likely result in decreased flow of DNAPL to DNAPL collection wells 
and the formation of stable-mineral crusts on DNAPL globules. The results of an ISGS 
demonstration in the Former Process Area could be monitored over a period of many months to 
determine likelihood of long-term effectiveness and suitability of use in the other source areas. 


For the Former North Lagoon and Former Drip Track, the source treatment should also be ISGS 
in the Surficial Aquifer and in the Upper Hawthorn (like FS Alternative OnR-5E). ISGS should 
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be applied in the Surficial Aquifer only at the Former South Lagoon (like FS Alternative OnR-
5C) because this area has less observed DNAPL impacts than the other three source areas and 
there are no nearby impacts in the UFA. 


In sum, ISGS should be the primary source-treatment component and ISS/S should be a 
contingent action to be applied if ISGS proves to be ineffective. 


EPA Response: 
EPA agrees that ISGS shows promise in treating DNAPL and reducing aquifer 
permeability/transmissivity. EPA also agrees that the former Process Area would 
be an optimal location for a full-scale pilot implementation of this technology 
during the remedial design process in both the Surficial and Upper Hawthorn 
aquifers. EPA also believes that this technology could be used to address the 
Surficial and Upper Hawthorn aquifers in the former South Lagoon. EPA 
believes that a full-scale implementation during the remedial design phase will 
provide the information and data necessary to determine preliminary technology 
effectiveness. 


Therefore, EPA is updating the preferred remedial alternative to provide for full-
scale implementation of ISGS in the former Process Area and former South 
Lagoon in both the Surficial and Upper Hawthorn aquifers during the remedial 
design. Should ISGS prove to be ineffective, it will be necessary to use ISS/S in 
lieu of ISGS. 


2. EPA's Selection of Off-Site Remedies Was Not Consistent with the 
NCP 


The selected remedies for off-Site sediments in Springstead Creek and Hogtown Creek (the 
"Creeks') should not have been part of the Proposed Plan and should not be part of the 
forthcoming ROD amendment. The proposed remedies for the Creeks in the Proposed Plan are 
not based on any evaluation of alternatives, as required by CERCLA and the NCP. Moreover, 
most ofthe impacts in the Creeks are not solely or even primarily attributable to Beazer or to 
activities at or on the Koppers portion ofthe Superfund Site. In addition, the cleanup criteria that 
are identified in the Proposed Plan are inappropriate. Further discussion regarding each ofthese 
shortcomings is provided below. 


a. Selection of the Off-Site Sediment Remedy Was Not Vetted Through the NCP's 
RI/FS Process and Was Arbitrary and Capricious 


In its proposed selection of off-Site sediment remedies for the Creeks, EPA failed to comply with 
the requirements of the NCP that require EPA to first identify and evaluate alternatives before 
proposing one of those alternatives as the preferred remedy. Indeed, with respect to EPA's 
proposed off-Site sediment remedies in the Creeks. EPA neglected identify or evaluate the 
selected remedies prior to issuance ofthe Proposed Plan. 


For the first time in the Proposed Plan, EPA proposed remedies for off-site sediment remediation 
that were never evaluated in the FS ("Excavation and removal of impacted sediment in excess of 
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the probable effects concentrations") as well as remedies for which costs were never considered 
("Accurate cost estimation of the removal component of 011^-2 and OfR-4 depends on . . . 
significant unknowns."). These Haws are not overcome by the issuance of "clarification and 
additional information about off-Site soil activities" in the Follow-up Off-Site Soil Remedy Fact 
Sheet. That document still neglects to provide cost esfimates for the proposed off-Site sediment 
remedy and still fails to provide detailed analyses of off- Site sediment alternatives, both ofwhich 
are necessary for remedy selection, as required by the NCP. 


Neither the Feasibility Study nor the Proposed Plan can form a legitimate basis for a ROD 
amendment for the proposed off-Site sediment remedy. Until these deficiencies are remedied 
through the RI/FS process, the forthcoming ROD Amendment should not include any off-Site 
sediment remedy. 


CERCLA requires EPA to select remedial actions in accordance with the NCP and to provide for 
a cost effective remedy. See 42 U.S.C. §§ 9604(a)(1). 9604(a)(4). 9621(a), and 9622(a). 
CERCLA § 113(j)(2) provides that courts shall uphold [EPA's] decision unless the objecting 
party can demonstrate, on the administrative record, that the decision was arbitrar>' and 
capricious." 42 U.S.C. §96l3(j)(2). 


Where EPA action is not consistent with the NCP. courts have held that such action is arbitrary 
and capricious. United States v. Burlington Northern Railroad Co.. 200 F.3d 679, 694 (10th Cir. 
1999) (holding that EPA acted arbitrarily and capriciously when it fundamentally altered a 
remedy with respect to scope and cost without following the NCP's required procedures for 
proposed amendments regarding cost, and noting that the "failure resulted in excluding the public 
and Potentially Responsible Parties . . . from the decision-making process, in violation of the 
[NCP]."): Washington State Department of Transportation v. Wasliington Natural Gas Co.. 59 
F.3d 793. 802 (9th Cir. 1995) (noting that the NCP guides federal and state response activities 
and that such parties must follow the "detailed process set forth in the NCP" to recover their 
costs.) 


Here, the Proposed Plan improperly selected a remedy for off-site remediation of sediments that 
was entirely missing from the Feasibility Study: excavation and removal of impacted sediment in 
excess ofthe probable effects concentrations. This remedy selection is inconsistent with the NCP 
because EPA did not "evaluate alternatives to the extent necessary to select a remedy.'' which is 
the very purpose ofthe Rl/FS process. 40 C.F.R. §300.430(a)(2). According to the NCP. such an 
evaluation includes project scoping, data collection, risk assessment, treatability studies, and 
analysis of alternatives. Id. EPA's selection of sediment excavation and replacement in Hogtown 
and Springstead Creeks failed to consider, implement or incoiporate any of these NCP 
requirements. And EPA's selection process was equally deficient in its failure to adhere to the 
NCP's required levels of public involvement in the decision making process. 40 C.F.R. 
§300.430(c). 


EPA's own guidance undermines the approach followed here. In 2005. EPA issued guidance 
documents that explained the investigation issues unique to sediment environments and the 
importance of developing clearly defined remediation goals based on site-specific data. 
Contaminated Sediment Remediation Guidance for Hazardous Waste Sites (2005) (Sediment 
Remediation Guidance). In particular, an excavation altemative "should include an evaluation of 
all phases of the project, including removal, staging, dewatering, water treatment, sediment 
transport, and sediment treatment, reuse, or disposal." Sediment Remediation Guidance (p. iv). 
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None ofthese project phases were detailed, analyzed or evaluated by EPA in connection with the 
Proposed Plan. 


Chapter 7 of EPA's Sediment Remediation Guidance discusses the risk management decision­
making process and the NCP's remedy selection framework. The Guidance states that "it may be 
appropriate to postpone a final decision if there is significant doubt about the proposed action's 
ability to reduce site risks substantially in light of the potential magnitude of costs associated with 
addressing certain sediment sites." Sediment Guidance 7-1 (emphasis added). Here, neither EPA, 
the public, nor Beazer properly can evaluate sediment remediation alternatives because no 
altemative has been presented for review and no costs have been estimated. A review of the 
administrative record indicates that EPA has not recognized the potential need for specialized 
equipment, the increased truck traffic for transport ofdredged material, the impact of dredging 
and replacement to workers and the community, or the disruption to local residents and 
businesses that would occur during excavation and replacement of sediments in the off-site 
Creeks. 


EPA's Proposed Plan is deficient because the off-site remedy selections do not refiect that the 
NCP's nine criteria formed the basis for the remedy selection decisions. In the complete absence 
of any evaluation of sediment remediation in the FS or Proposed Plan, EPA's off-site remedy 
selection is not consistent with the NCP. is arbitrary and capricious, and cannot form the basis for 
a Record of Decision. 


EPA Response: 
Data from the Creeks have been part ofthe RI/FS process from the late 1980s to 
today. The 2009 Alachua County EPD data are simply the latest creek sediment 
data obtained to date. Neither ACEPD nor EPA have represented that the data 
obtained in 2009 were exhaustive in nature but were related to determining 
baseline conditions in creek sediments and investigating tar deposits that were 
visible in both creeks. The 1990 Record of Decision contained extensive 
information related to sediment contaminant concentrations in the creeks. 


EPA's preferred remedial alternative decision addressing offsite sediment 
contamination was not arbitrary and capricious. In a letter dated September 24, 
2009 from Scott Miller, USEPA Region 4 to Mr. Paul Anderson, Beazer East 
Consultant (AMEC), EPA provided comments on the Beazer East "Evaluation of 
Potential Ecological Risks Cabot Carbon Koppers Superfund Site, Gainesville, 
Florida (Report)" which included a request to provide a letter from Region 3 EPA 
approving the approach Beazer East used in the assessment. The submittal did 
not address dioxin TEQ and sediment sampling done by Alachua County EPD 
through an EPA grant that demonstrated dioxin TEQ concentrations in excess of 
upstream dioxin TEQ levels in sediment. In addition, the proposed plan allows 
remediation to background as well as the probable effect concentration (PEC)/ 
threshold effect concentration (TEC) paradigm. The TEC is the concentration 
below which adverse effects are not expected to occur. The PEC is the 
concentration above which adverse effects are likely to occur more often than 
not. 
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The Agency has evaluated the 2010 ecological screening level risk assessment 
and its accompanying revisions and does not believe that it provides an 
adequate basis to select remedial goals for offsite sediment. EPA drew this 
conclusion because this assessment was based on assumptions used in the 
screening level risk assessment that have not yet obtained acceptance by EPA 
and Florida DEP. The Agency gave Beazer East the opportunity to provide an 
adequate ecological assessment; however, the product delivered was not 
adequate for determining risks to ecological receptors. Therefore, EPA is 
utilizing conservative default ecological endpoints in identification and selection 
of cleanup goals for remedial goal selection with provision for utilizing 
background concentrations in determining appropriate cleanup goals should 
background concentrations be found to exceed the TEC levels. 


b. Impacts in the Creeks Are Not .Attributable Solely to Beazer or the Koppers 
Portion of the Superfund Site 


As evidenced by the work in the Creeks being performed by Cabot Corporation (Cabot) pursuant 
to, inter alia. Cabot's EPA-approved "TAR REMOVAL WORK PLAN" dated October 19. 2009. 
and "POLLUTION PREVENTION PLAN FOR TAR REMOVAL. SPRINGSTEAD & 
HOGTOWN CREEKS, GAINESVILLE, FLORIDA" dated July 2010, neither Beazer nor 
operations at the former Koppers portion ofthe Superfund Site are primarily responsible for the 
Creek conditions that may require remediation under the approach presented in the Proposed 
Plan. According to these two Cabot Plans, the Springstead and Hogtown Creek conditions are 
believed to have been created by historical discharges from the fonner Cabot Carbon property, 
including a massive release resulting from a historic breach of Cabot's former pine tar products 
lagoon. 


In contrast to the above-referenced Cabot Plans, the Proposed Plan recommends off-Site sediment 
remedies in the Creeks but states that the Proposed Plan is only proffering these off-Site remedial 
options for impacts allegedly caused by the Koppers portion ofthe Superfund Site. There is no 
reasonable or rational basis for EPA to simultaneously approve Cabot Plans that acknowledge the 
Cabot portion of the Superfund Site is the source of Creek contamination, and then issue a 
Proposed Plan that suggests - without any supporting documentation - that an off-Site sediment 
remedy in the Creeks is connected or related to the Koppers portion ofthe Superfund Site. 


Because most or all of any remediation-driving impacts identified in Springstead Creek and 
Hogtown Creek sediment resulted from releases at and from the fonner Cabot Carbon property, it 
seems inappropriate and arbitrary for EPA to direct Beazer to implement a remedy for off-Site 
sediments in the Creeks. And, it is even more confusing for EPA to use a ROD Amendment that 
purportedly pertains solely to the Koppers portion of the Superfund Site to implement this 
directive. Moreover, there is no indication in the Proposed Plan or any supporting documentation 
that EPA will use the forthcoming ROD Amendment to impose obligations upon Cabot requiring 
it - as a party primarily responsible for Creek contamination - to comply with, participate in. or 
even cooperate with Beazer. with respect to implementing the proposed off-Site Creek remedy. 


While Beazer is not at this time refusing to participate on a limited basis in the investigation and 
potential remediation of the Creeks, it is arbitrary and capricious, as well as without any 
reasonable or rational basis, for EPA to use a ROD Amendment purportedly limited to the 
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Koppers portion of the Superfund Site to mandate a remedy associated with releases and 
contamination that even EPA has acknowledged are sourced from the Cabot Carbon portion of 
the Superfund Site. 


EPA Response: 
The Commenter has made a determination that EPA has concluded that it is 
solely responsible for contaminant concentrations in Springstead and Hogtown 
Creeks. EPA has made no such conclusion and the proposed plan explicitly 
states that both Cabot Carbon and Beazer East both contributed to 
contamination in these creeks. On page 10 of EPA's July 15, 2010, proposed 
plan the following language appears: 


"Since inputs to both Springstead and Hogtown Creeks are attributable to 
releases from both the Koppers facility and the Cabot Carbon facility, 
cleanup will be performed jointly." 


EPA expects Cabot and Beazer East to work together to determine which entity 
is responsible for remediation of contaminated sediments in the creeks. 


c. The Cleanup Criteria for the Creeks Are Inappropriate 


i. Available Data 


As noted above, the Creeks have not been part of the RI/FS process. The nature and extent of 
contamination in the Creeks has not yet been hilly investigated. In January and February 2009. 
Alachua County Environmental Protection Department (ACEPD) collected samples from the 
Creeks at locations where there was evidence of tar and/or visually impacted areas, which were 
selected after regular probing found relatively isolated visibly affected areas. This method of 
sample selection led to a highly biased data set in that constituent concentration data are only 
available from visibly impacted areas and not from all areas of the Creeks. It is likely that if 
sediments without visible impacts had been sampled, substantially lower constituent 
concentrations than reported by ACEPD would have been found in the majority of Creek 
sediments. Thus, representative concentrations of all Creek sediments would be much lower than 
reported by the ACEPD and concentrations have not been established for the length of the 
Creeks, nor has there been an established pattern of tar or other constituents. In sum. EPA has not 
reviewed an unbiased and objective data set for the Creeks, such as would have been developed 
had the Creeks been part ofa CERCLA and NCP compliant Rl/FS process. 


EPA Response: 
Data from the Creeks have been part ofthe RI/FS process from the late 1980s to 
today. The 2009 Alachua County EPD data are simply the latest creek sediment 
data obtained to date. Neither ACEPD nor EPA have represented that the data 
obtained in 2009 were exhaustive in nature but were related to determining 
baseline conditions in creek sediments and investigating tar deposits that were 
visible in both creeks. The 1990 Record of Decision contained extensive 
information related to sediment contaminant concentrations in the creeks. 
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The Agency has evaluated the Beazer East 2010 ecological screening level risk 
assessment and its accompanying revisions. EPA is not satisfied that it provides 
an adequate basis to select remedial goals for offsite sediment because this 
assessment was based on assumptions used in the screening level risk 
assessment that have not yet obtained acceptance by EPA and Florida DEP. 
The Agency gave Beazer East the opportunity to provide an adequate ecological 
assessment; however, the product delivered was not adequate for the site needs. 
Therefore, the Agency will utilize conservative default ecological endpoints in 
identification and selection of cleanup goals for remedial goal selection and 
include provisions to determine background concentrations in creek sediments to 
be used in place of the TEC, where appropriate. The Commenter will be 
obtaining additional sediment data to further characterize the creek sediments. 


ii. Sources of Contamination 


The samples that have been collected demonstrate higher total PAH concentrations upstream of 
the Koppers Site, indicating sources other than the Koppers property are contributing the PAH 
concentrations measured in Creek sediments. Fingerprinting ofthe tar-like material identified by 
ACEPD is needed to determine the historic sources of this material and the potentially 
responsible parties (PRPs) associated with these sources. Once the PRPs have been established, 
both human health and ecological risk assessments may need to be completed to determine 
whether the environmental conditions warrant remediation, and to what extent. 


EPA Response: 
The Agency provided comments on the 2009 document and the resulting 
document was deemed inadequate; therefore, the Agency will utilize 
conservative default ecological endpoints in identification and selection of 
cleanup goals for remedial goal selection in an effort to move the cleanup 
forward. 


iii. Exposure .Assumptions 


The comparison of sediment concentrations to FDEP residential SCTLs. as suggested by Table 1, 
to detennine areas to be remediated is not appropriate and represents an incorrect and unrealistic 
application of those SCTLs. The surface soil CTLs make numerous highly conservative 
assumptions about potential exposures to constituents in soils. Many, if not all, of those 
assumptions do not apply to sediments. For example, the frequency of exposure to soil in 
residential yards is not the same as the frequency of exposure to the sediment in the creeks 
surrounded hy dense growth, which makes access difficult. More appropriate exposure 
assumptions are warranted to first determine if potential risk above regulatory levels of concern 
exists to people possibly recreating in the creeks. If potential risk above regulatory criteria does 
exist, these same appropriate exposure assumptions could be used to develop reasonable cleanup 
levels to detennine the extent of remediation. 


Moreover, the Proposed Plan should not include any SCTLs for off-Site sediments as no 
evaluation of potential human health risks associated with off-Site sediment has been conducted. 
Until a risk assessment is completed that evaluates potential risk associated with hypothetical 
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exposures to Site-related constituents in sediments, no basis exists to detennine whether such 
hypothetical exposures may result in potential risks that exceed Florida's adininistrative target 
risk limits. Indeed, if a human health risk assessment were to be conducted, given the generally 
low concentrations of Site-related constituents reported by ACEPD in their notably biased 
sampling, it is very likely that any potential risks that may be associated with such constituents in 
sediments will not exceed Florida's target risk limits and, therefore, that no remediation of creek 
sediments will be required for protection of human health. 


Although no formal human health risk assessment has been done, the Department of Health at the 
University of Florida indicated that risks are not expected given the remoteness ofthe creeks. 
Remediation may he needed to remove visible tar, but not because ofthe residual concentrations 
of wood treating related constituents. 


EPA Response: 
The Commenter draws conclusions for which it has little, if any, data to support 
and as such constitutes professional opinion. EPA agrees that additional 
sampling data will be necessary to conclusively address contaminated sediments 
in the creeks. 


iv. Ecological Risk 


The Proposed Plan (Page 1 I, column 2, paragraph 4 and Page 12, column 1, first paragraph) 
indicates that EPA will defer to conservative default ecological endpoints because the screening 
level risk assessment previously submitted by Beazer has not yet obtained acceptance by EPA 
and FDEP. Not having completed a review ofthe screening level risk assessment represents an 
inadequate basis to use "conservative default endpoints" as a basis to establish cleanup goals. 
EPA similarly needs to review the screening assessment and provide technical justification why 
the conclusions ofthe screening risk assessment are not valid. That screening risk assessment 
concludes that concentrations of wood treating-derived PAHs in Springstead and Hogtown Creek 
sediments do not pose an unacceptable risk and that no remediation is necessar>'. 


As described in Beazer's screening assessment, whole sediment toxicity tests conducted at eight 
wood treating sites demonstrate that the concentration oftotal PAH in sediments needs to exceed 
at least 250 mg/kg before substantial (i.e.. statistically significant) mortality of either Hyalella or 
Chironomiis. two commonly used sensitive laboratory test species, is observed. The maximum 
total PAH concentration detected in sediment samples collected by ACEPD was 146 mg/kg, 
which was collected from a location Lipstream ofthe former Koppers facility. The highest total 
PAH concentration reported by ACEPD downstream of the former Koppers facility was 82 
mg/kg. At no other wood treating site where such concentrations have been tested has Beazer 
found significant toxicity. Therefore, significant ecological risk to the benthic communit>' 
attributable to releases from the former Koppers property is not expected in either Springstead or 
Hogtown Creeks. 


If after its review of the screening level risk assessment, EPA were to disagree with the 
conclusion of an absence of an ecological risk, the Proposed Plan's indication that remediation of 
creek sediments is needed based upon "conservative default endpoints" is inconsistent with 
typical EPA practice, particularly in light ofthe information available at this Site. In most cases 
after a screening ecological evaluation is completed, those results lead either to the conclusion 
that potential ecological risk is not present and that further study and evaluation is not warranted 
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• or that a potential risk may exist and that more study and evaluation is needed to determine 
whether any potential risks are acceptable or not Almost never does the agency reach the 
conclusion that remediation is necessary based only on the results of a screening evaluation. 
Exceedance of screening benchmarks, the only "ecological evaluation" presented in the Proposed 
Plan, does not connote that a risk exceeding regulator)' action levels is present in Springstead and 
Hogtown Creek sediments. Thus, if after completing its review of the ecological screening 
evaluation provided by Beazer. EPA still believes that wood treating-related constituents in 
Springstead and Hogtown Creeks may pose an unacceptable ecological risk, the next step in the 
ecological nsk assessment process would be to conduct a more refined evaluation of potential 
ecological risk. Such an evaluation may, but does not have to, entail the collection and toxicity 
testing of sediment from the creeks in which locations potentially affected by the Site wil l be 
compared to upstream reference locations. Given that the highest total PAH concentration was 
found upstream ofthe fomier Koppers facility, i f the highest upstream locations also demonstrate 
the highest toxicity to test species, results ofsuch site-specific toxicity testing would demonstrate 
the absence o fa significant impact from the former Koppers facility and, thus, remediation would 
not be warranted. Regardless, until more refined, ecological evaluations are completed, no 
determination about the need to remediate creek sediments can be made. Consequently, any 
reference to remediation of Springstead and Hogtown Creek sediment needs to be removed from 
the Proposed Plan. 


Additionally, cleanup goals discussed in the screening assessment have, in fact, undergone 
extensive review by EPA Region III . Region 111 accepted those data as the basis for a 100 ppm 
total PAH sediment cleanup goal that is protective of aquatic receptors. Therefore, the Proposed 
Plan is in error when it implies that the evaluation presented in the screening evaluation has not 
obtained acceptance by EPA. Those assumptions and clean up goals have been accepted by 
another EPA Region. 


In suminary, since submitting Lipdated sediment toxicity information to Region IV. Beazer has 
received no information indicating why those findings are not applicable to PAHs that may have 
originated from the former Koppers property. Al l sediinent samples downstream of the 
confiuence with the drainage ditch from the Koppers facility which were collected by ACEPD 
during the past two years showed total PAH concentrations less than 100 ppm. Notably, those 
samples represent a biased data set, as the samples were collected from the most impacted areas 


ACEPD identified in the Creeks following extensive probing and observation programs. 
Therefore, no reason currently exists to believe wood treating-related PAH concentrations in the 
creeks exceed the IOO ppm cleanup goal already deemed acceptable by EPA in another Region. 
In sum. there was no need to include cleanup of Springstead or Hogstown Creek Sediments in the 
Proposed Plan downstream ofthe Koppers portion of the Superfund Site. And, i f a cleanup of 
sediments is ever reqtiired in the Creeks, any such cleanup is not related to wood-treating 
constituents and therefore should not be included in the forthcoming ROD Amendment. 


EPA Response: 
EPA engaged Beazer East in trying to provide ecological endpoints. In a 
September 24, 2009 letter from Scott Miller (EPA Region 4) to Dr. Paul Anderson 
(AMEC), EPA extended the opportunity to work with Beazer in trying to establish 
acceptable resolution of ecological risk concerns. Subsequent responses have 
not been adequate for the Agency to provide approval; therefore, EPA will use 
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conservative default ecological endpoints in identification and selection of 
cleanup goals for remedial goal selection or background concentrations. 


3. The EPA's Selected Cleanup Goals and Related Criteria Are Unclear 
and/or Inappropriate 


a. Groundwater Cleanup Goals Apply at the Limit of Institutional Control 


The Proposed Plan is unclear on the location where groundwater cleanup goals would be applied 
and enforced. Per Florida regulations, the appropriate location for application ofthe groundwater 
goals should be at the limit of institutional control (e.g., the Beazer property boundary) or the 
edge of the present plume if the plume is within the property boundary. Remedial Action 
Objective (RAO) bullet #3 in the Proposed Plan (p. 12) states that cleanup goals apply "outside 
source areas." This RAO was not included in the FS and conflicts with Florida's policy regarding 
points of compliance. 


EPA Response: 
Florida GCTLs are applied and enforced at either the Site boundary or at the limit 
of institutional controls pursuant to Florida Administrative Code (FAC) regulation 
62-780. The Commenter incorrectly assumes that the remedial action objective 
(RAO) #3 on page 12 of the proposed plan is a cleanup standard. Any Federal 
drinking water standards are also ARARs and are appropriately applied as per 
Federal regulations and guidance, which would be outside the area where waste 
is managed in place. The area where federal MCLs should be met includes part 
of the area where there are institutional controls to prevent exposure to 
groundwater. 


b. The Basis for Listing Constituents of Concern Is Unclear 


It is unclear how the list of constituents of concem (COCs) presented in Table 1 ofthe Proposed 
Plan was determined. Several ofthe groundwater COCs listed (1,1-biphenyl, 2-phenol. bis(2-
ethylhexyl) phthalate, and n-nitrosodiphenylamine) are not commonly analyzed for and are not 
part ofthe present list of analytes for groundwater monitoring. Also, while benzo(a)anthracene. 
benzo(a)pyrene, benzo(b)fiuoranthene, benzo(k)fluoranthene, and chrysene are soil COCs, they 
are not generally considered to be a groundwater threat because of their low water solubility and 
are not part ofthe current Site groundwater monitoring plan. 


EPA Response: 
These COCs were included as a result of comments by FDEP on the Revised FS 
dated May 2010 in a letter to EPA June 9, 2010. In this letter FDEP requested 
all contaminants exceeding Florida groundwater GCTL criteria be included in the 
proposed plan, even if those compounds have not shown exceedances at the 
Koppers property boundary. 


c. The Tables Listing Default GCTLs and SCTLs Are Inaccurate 
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Several of the GCTLs listed in Table 1 are incorrect. Of particular note, the GCTL for 
acenaphthene is 20 pg/L, not 210 |.ig/L. Also GCTLs should be corrected and listed separately for 
3-methylphenol (35 M&'L) and 4-methylphenol (3.5 |.ig/L). The default Commercial/Industrial 
(C/l) SCTL for antimony is 370 mg/kg. The C/1 SCTL for arsenic is 12 mg/kg. The C/1 SCTL for 
acenaphthene is 20.000 mg/kg. The C/l SCTL for benzene is 1.7 mg/kg. The C/1 SCTL for 3-
methylphenol is 33,000 and the C/l SCTL for 4-inethylphenol is 3,400 mg/kg. Additionally, 
fluorene is misspelled in the table. 


EPA Response: 
EPA acknowledges these issues are present in the Proposed Plan and will be 
corrected in the Record of Decision. 


d. Development of Leachability-Based Cleanup Criteria 


The Proposed Plan should have included language stating that any vadose-zone soil with the 
potential to create groundwater impacts above cleanup targets should be managed by either: 


• Removal ofthe soil and placement within the capped consolidation area, or 
• Placement ofa low-penneability cap over the soil. 


However, if such actions are required for any area where any constituent concentration exceeds a 
Florida default leachability-based cleanup target, then nearty the entire Site would require 
vadose-zone soil removal or capping. This action would not be necessary or reasonable because 
we know from groundwater concentration data that groundwater impacts are limited in areal 
extent. For example, the measured concentrations of pentachlorophenol in vadose-zone soil 
exceed the default leachability target of 0.03 mg/kg at locations throughout the entire Site; but 
pentachlorophenol is not detected in groundwater samples north and west ofthe area that will be 
within the vertical barrier wall. 


As stated in the FS (and implied by language in Table 1 ofthe Proposed Plan), the definifion of 
what soil concentrations pose a potential leachability concern, therefore requiring removal or 
capping, should be finalized during the reinedial design phase. The pertinent cleanup target for 
the Proposed Plan is the groundwater-concentration cleanup target. 


Beazer does not take issue with the application of "Florida leachability criteria" as presented in 
the Proposed Plan. However. Beazer requests that EPA clarify that the application of Florida 
leachability criteria does not mean that default leachability-based SCTLs apply. 


EPA Response: 
EPA supports the use of groundwater quality data from the surficial aquifer as an 
indication of where there may be vadose soil contamination that is contributing to 
unacceptable groundwater impacts. Note that while EPA supports Beazer's 
performing detailed site-specific soil contaminant leaching tests, there will need 
to be a sufficient number of such tests run on a range of soil types, soil depths, 
and concentrations in order to have a sufficient understanding of the relationship 
between soil concentrations and leachate concentrations. Site-specific testing will 
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likely be needed for arsenic, because there is no default leachability-based SCTL 
for this metal. 


e. The EPA Has Inappropriately Rejected the On-Site Risk Assessment in Favor of 
Strict Application of Florida's Default Direct-Contact SCTLs as Cleanup Levels 


The on-Site human health risk assessment was developed with the goal of being used as an 
adaptive manageinent tool to determine whether proposed on-Site reinedial alternatives meet 
Florida's statutory risk limit of 1x10"(one in one million) for cancer effects and a Hazard Index 
of 1.0 for non-cancer effects. The May 26. 2010 Human Health Risk Assessment (HHRA) takes 
into account changes in land use and incorporates comments received on an earlier version. EPA 
has not provided Beazer additional technical comments beyond those already addressed by the 
current HHRA. To the best of Beazer's knowledge, both the probabilistic and deterministic 
evaluations of potential risk presented in the HHRA are consistent with EPA risk assessment 
guidance and, thus, represent evaluations of potential risk that, contrary to the assertion in the 
Proposed Plan (Page 11, column 2, paragraph 3), do provide an adequate basis to define the 
required cleanup goals. In facL the probabilistic evaluation presented in the HHRA should be 
preferred for establishing cleanup goals because the probabilistic evaluation provides a more 
realistic estimate of potential risk. Use of more realistic, but still conservative and health 
protective clean up goals derived from the probabilistic evaluation, will assure that limited 
resources are spent wisely and that the community is not exposed to undue risk by unnecessary 
remediation. 


Beazer continues to believe that the most comprehensive and practical evaluation of the 
protectiveness of various on-Site reinedial alternatives is through the direct use of the 
probabilistic on-Site risk assessment. Nevertheless, Beazer also recognizes that USEPA often 
uses the deterministic, site-specific risk assessment to "back-calculate" clean-up goals (referred to 
as SCTLs in Florida) based upon the site-specific assumptions presented in such a risk 
assessment. On-Site Site-specific SCTLs have been developed for all receptors that exceeded 
FDEP risk limit of one in one million estimated lifetime cancer risk in the HHRA. Two sets of 
on-Site soil SCTLs were developed: one based on the deterministic risk assessment presented in 
the on-Site risk assessment; and, the other set based on the probabilistic risk assessment presented 
in the on-Site risk assessment. 


Deterministic SCTLs were developed for the trespasser, outdoor worker, indoor worker, utility 
worker, construction worker, and the recreational user potentially exposed to constituents in on-
Site soils using the same exposure assumptions presented in the May 26, 2010 HHRA. A 
deterministic SCTL was also developed for the trespasser potentially contacting ditch sediments. 


Deterministic SCTLs, calculated using standard, simple equations, are shown in Table 1. 
Probabilistic SCTLs were developed for the outdoor worker and indoor worker Lising the same 
methodology presented for the development of off-Site SCTLs (submitted October 14, 2010), but 
with the exposure assumptions used in the May 26, 2010 HHRA for the outdoor and indoor 
worker. The probabilistic SCTLs are based on Florida's statutory' allowable cancer risk liinit of 
one in one million (IxlO'''). Only the hypothetical future outdoor worker SCTLs are presented in 
Table 2 because these were more stringent than those for hypothetical future indoor worker. Two 
sets of Site-specific SCTLs were developed for hypothetical future on-Site workers. One set of 
SCTLs is protective of hypothetical future on-Site workers who have typical (median) potential 
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exposures to COPCs in soil. The other set of SCTLs is protective of hypothetical future on-Site 
workers who have high-end (95% upper percentile) potential exposures to COPCs in soil. 


TABLE I 
SUMMARY OF ON-SITE SITE-SPECIFIC SOIL AND SEDIMENT CLEANUP TARGET 
LEVELS - DETERMINISTIC RISK ASSESSMENT 
FORMER KOPPERS, INC. WOOD-TREATING FACILITY 
GAINESVILLE. FLORIDA 


Receptor/Area 


Hypothetical Current and Future On-
Site Trespasser 
Hypothetical Current and Future On-
Site Trespasser in Drainage Ditch 
Hypothetical Future On-Site 
Outdoor Worker 
Hypothetical Future On-Site Indoor 
Worker 
Hypothetical Future On-Site Utility 
Worker 
Hypothetical Future On-Site 
Construction Worker 
Hypothetical Future On-Site 
Recreational User 


SCTLs (mg/kg) 
Arsenic 


170 


200 


5.3 


8.1 


100 


230 


44 


BaPTE 


25 


25 


0.75 


1.5 


11 


31 


5.4 


Pentachlorophenol 


880 


880 


27 


53 


410 


1100 


200 


TCDDTEO 


0.0013 


0.0013 


0.000038 


0.000075 


0.00059 


0.0018 


0.00028 


TABLE 2 
SUMMARY OF MEE ON-SITE SITE-SPECIFIC SOIL/SEDIMENT 
CLEANUP TARGET LEVELS 
FORMER KOPPERS. INC. WOOD-TREATING FACILITY 
GAINESVILLE. FLORIDA 


MEE SCTLs (mg/ky) 
Hypothetical Future On-Site Outdoor Worker 
COPC 


Arsenic 
BaP-TE 
TCDD-TEQ 


Typical (Median) 


120 
18 
0.00069 


Upper Bound 
(95%ile) 
23 
2.0 
0.00015 


Note that even though the probabilistic SCTLs are referred to as being protective of median and 
upper percentile potential exposures, respectively, at Florida's statutory target cancer risk of one 
in one million, they are actually more protective than required by Florida statute. Both the 
residential SCTLs and the on- Site worker SCTLs are derived using an upper bound estimate of 
the cancer slope factor for dioxin as well as other conservative exposure assumptions more fully 
described in the off-Site SCTL document (October 14, 2010). Use ofa single upper bound slope 
factor as well as the other conservative exposure assumptions, to develop Site-specific 
probabilistic SCTLs. instead ofa distribution of cancer slope factors, means that potential risks 
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are overestimated and the resulting SCTLs are lower (more protective) than necessary to meet 
Florida's statutory target risk liinit. 


EPA Response: 
EPA reviewed the onsite probabilistic risk assessment for sediments and soils 
and has concluded that exposure assumptions, cancer slope factors and the 
probabilistic approach in utilizing distributions of these separate variables does 
not comport with EPA and FDEP's currently accepted approach to risk 
assessment calculations. EPA views the State of Florida's Cleanup target levels 
provided in Chapter 62-777.170, FAC and Tables I & II as relevant and 
appropriate. This rule provides default cleanup criteria, namely cleanup target 
levels (CTLs) and an explanation for deriving CTLs for soil, groundwater and 
surface water that can be used for site rehabilitation (i.e., cleanup). CTLs for 
groundwater in Table I of this rule were used to establish cleanup goals for some 
of the COCs in groundwater at this Site. Soil CTLs in Table II of this rule were 
used to establish cleanup goals for some of the soil COCs. 


f. Use of Overly Conservative Clean Up Goals Such As SCTLs May Create Greater 
Risk Than They Are Intended to Prevent 


As discussed above, Florida's default SCTLs are inappropriate to use as cleanup goals at this site. 
They do not account for Site-specific factors that mitigate potential risks presented in the HHRA 
and the derivation of off-Site Site-specific residential SCTLs. Additionally, the deterministic risk 
assessment process used to derive the default SCTLs is exceptionally conservative. The end result 
is unrealistic estimates of potential risk that greatly overstate any actual risk that may be present. 
By using such default SCTLs as clean up goals without taking into consideration the 
ramifications of their conservative nature, far more extensive remediation may be undertaken 
than is necessary to protect public health to the level required by Florida statue. While 
implementing more extensive remediation than required by law seems like it should provide 
additional benefit to public health, doing so may actually cause more risk than it eliminates 
because the process of remediation creates risk. As the risks being remediated get smaller and 
smaller (because more and more conservative cleanup goals are being used), the extent of 
remediation increases and the risks associated with that more extensive remediation can begin to 
outweigh the risks that are being reduced. Basing remediation on realistic but protective cleanup 
goals derived from using probabilistic risk assessments that use reasonable combinations of 
assumptions leads to protective remedies that minimize the potential for risks associated with 
remediation to he greater than the risks that the remedy is being implemented to mitigate. 


EPA Response: 
EPA disagrees with this view. See above response to comment for 3e. 


g. The EPA Has Selected an Off-Site Cleanup Goal Without Any Consideration Of 
Site-Specific Off-Site SCTLs 


An off-Site Site-specific SCTL for TCDD-TEQ has been developed using probabilistic risk 
assessment methods for properties that are assumed to have potential exposures associated with 
residential use. As with the on-Site SCTLs, the residential SCTLs are based on Florida's statutory 
allowable cancer risk limitof one in one million (1x10"''). Two Site-specific residential SCTLs 
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were developed. One SCTL is protective of hypothetical residents who have typical (median) 
potential exposures to TCDD-TEQ in soil. That SCTL is 95 ng/kg. The other SCTL is protective 
of hypothetical residents who have high-end (90% upper percentile) potential exposures to 
TCDD-TEQ in soil. Beazer submitted the derivation off-Site SCTLs to EPA on October 14, 2010. 


The Proposed Plan, issued on July 15, 2010, conclusively states that the off-Site residential soil 
cleanup level for dioxins will be Florida's default residential SCTL of 7 parts per trillion (ppt) as 
2,3,7,8- tetrachlorodibenzo-p-dioxin toxic equivalents (TCDD-TEQ). Florida law permits the 
calculation of site-specific SCTLs. and Beazer has calculated and proposed site-specific SCTLs 
in the off-Site SCTL report. EPA was fully aware ofthe schedule for off-Site soil sampling, and 
the results of that sampling were integral to determining whether Site-specific off-Site SCTLs 
would need to be derived. Beazer requests that the EPA reconsider its decision ofthe selected off-
Site cleanup level following its review of the off- Site SCTL report. In addition, 
contemporaneously with these comments, Beazer has submitted a formal request for waiver of 
application ofthe Florida SCTLs as ARARs. 


The SCTL for dioxins and furans is not consistent with current and proposed Federal guidance 
that governs cleanup of soils containing dioxins and furans nationwide. The EPA's current 
Federal guidance lists 1,000 ppt as the Preliminary Remediation Goal (PRG) for dioxins and 
furans. This PRG was issued in 1998 in .Approacti for .Addressing Dio.xin in Soil at CERCLA and 
RCR.4 Sites. OSWER Directive 9200.4-26 (EPA 1998). The PRG was issued as "a starting point 
for setting cleanup levels" at sites with soils affected by dioxins and furans. On January 7. 2010, 
in accordance with its Dioxin Science Plan, EPA issued Draft Recommended Interim Preliminary 
Remediation Goals for Dio.xin in Soil at CERCLA and RCR.4 Sites (EPA 2009). The Draft Interim 
PRG document proposed a new interim PRG of 72 ppt TCDD-TEQ for residential soils. This 
proposed PRG, which has been through review at the Office of Manageinent and Budget and is 
expected to be issued as final Federal guidance this year, is ten times higher than the SCTL 
proposed by EPA for use at the Cabot Carbon/Koppers Superfund Site. EPA is. thus, being 
inconsistent in its management of dioxin and fiiran soil sites. 


In addition to the SCTL being inconsistent with pending Federal guidance, the cancer slope factor 
used in FDEP's calculation ofthe generic statewide SCTL for dioxins and furans is based on an 
outdated and scientifically discredited TCDD cancer slope factor (CSF) derived from toxicity 
study in rats (Kociba et al.. 1978). The cancer slope factor was cited from a 1997 Environmental 
Protection Agency (EPA) document entitled Health Effects Assessment Summaiy Tables. This 
1997 document presented a cancer slope factor published earlier in 1985 by EPA in a document 
entitled Health .Assessment Document for Polychlorinated Dibenzo-p-Dio.xins (Office of Health 
and Environmental Assessment, Environmental Criteria and Assessment Office. Cincinnati, Ohio. 
EPA 600/8-84-014F.) The 1985 cancer slope factor used by FDEP is outdated and scientifically 
discredited as noted in detail in Arcadis' April 2010 document entitled Comments on: Draft 
Recommended Interim Preliminaiy Remediation Goals for Dio.xin in Soil at CERCLA and RCILA 
Sites (OSWER 9200.3-56). December 30. 2009 (submitted on behalf of Beazer and others; 
previously provided). 


The cancer slope factor was already outdated in 2005 when FDEP derived its SCTL for dioxins 
and furans. but it is even more outdated in 2010 when EPA proposed the use of the generic 
statewide SCTL as a residential cleanup level for the Cabot Carbon/Koppers Superfund Site. 
Specifically. FDEP's 2005 document lists the following sources of toxicity values in order of 
preference: (1) EPA's Integrated Risk Information System (IRIS); (2) EPA's Provisional Peer-
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Reviewed Toxicity Values (PPRTVs); and (3) EPA's Health Effects Assessment Summary' 
Tables (HEAST). Finding no values in sources 1 or 2, FDEP relied on the cancer slope factor 
listed in EPA's 1997 HEAST document to derive the generic statewide SCTL. 


This protocol for selection of toxicity values is not consistent with EPA's 2003 document entitled 
Human Health To.xicit}' Values in Superfiind Risi.' .Assessments (Office of Solid Waste and 
Emergency Response. Washington, DC. OSWER Directive 9285.7-53. December 5, 2003.) The 
EPA's current Superfund protocol for choosing toxicity values lists IRIS and PPTRV sources as 
Tier 1 and Tier 2 sources, respectively, but it lists Tier 3 sources as "additional EPA and non-
EPA sources of toxicity information. Priority should be given to those sources of information that 
are the most current, the basis for which is transparent and publicly available, and which have 
been peer reviewed." While HEAST is one Tier 3 source, other "EPA and non-EPA" sources are 
also Tier 3 sources of toxicity values. The CSF used by FDEP is not a scientifically sound cancer-
based toxicity benchmark for TCDD for numerous reasons: 


1. It was selected without following EPA's (2003) OSWER Directive for selecting 
toxicity values and did not consider its scientific basis or other CSFs published in the 
peer-reviewed scientific literature. 


2. It is based on an outdated classification of rat liver lesions from the Kociba et al. 
(1978) cancer bioassay. 


3. It does not take into account changes in EPA's methods for cross-species scaling. 
4. Its derivation using a linear dose-response model is inconsistent with TCDD's mode 


of action. 


The Off-Site HHRA and the comments on EPA's proposed interim PRG for dioxins and furans 
both provide detailed scientific reasons why the CSF used by FDEP is not a scientifically sound. 
By selecting the default CSF from 1985, derived from incorrect tumor response data using a non-
threshold linear model and an outdated species scaling methodology the FDEP and EPA have 
ignored the current state ofthe science regarding the carcinogenic dose-response of TCDD. These 
very same views were provided to the EPA by the National Academy of Sciences in 2006 and 
have been expounded for over two decades by the scientific community, yet FDEP and EPA 
continue to ignore the scientific evidence. 


EPA Response: 
EPA views the State of Florida's Cleanup target levels provided in Chapter 62-
777.170, FAC and Tables I & II as relevant and appropriate. This rule provides 
default cleanup criteria, namely cleanup target levels (CTLs) and an explanation 
for deriving CTLs for soil, groundwater and surface water that can be used for 
site rehabilitation (i.e., cleanup). CTLs for groundwater in Table I ofthis rule were 
used to establish cleanup goals for some of the COCs in groundwater at this 
Site. Soil CTLs in Table II of this rule were used to establish cleanup goals for 
some of the soil COCs. 


Considerable uncertainty surrounds the derivation of clean-up goals for dioxins 
and furans, including the development of site-specific risk-based goals, and 
Florida's default residential SCTL of 0.007 pg/kg. At present there is significant 
ongoing debate between and among researchers, different regulatory agencies, 
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and the regulated community regarding the toxicity of dioxins/furans and whether 
meaningful human-health risks are posed by low concentrations of these 
contaminants, particularly with respect to concentrations in soils. Evidence of 
this ongoing debate can be observed in the numerous comments submitted to 
EPA in response to publication of the agency's Dioxin Science Plan, the 
proposed interim preliminary remediation goals (PRG) for dioxins, and the draft 
response to the National Academy of Science's review of the Dioxin 
Reassessment. Cleanup goals for dioxins/furans used by various state regulatory 
agencies and EPA vary over several orders of magnitude, with Florida's default 
SCTL being at the low end of the range. Florida's SCTLs will be used as the 
cleanup goal for dioxin-contaminated soil at the Site. 


h. The Proposed Plan Does Not Include Provision for Use of Background 
Concentrations in Lieu of SCTLs. 


Beyond the changes discussed above regarding the derivation of Site-specific clean up goals, the 
Proposed Plan should also be modified to allow for the use of background concentrations as 
cleanup goals. Florida's rules specifically allow for use of background concentrations. Depending 
upon the results ofthe continued off-Site sampling, it is possible that off-Site soils in the vicinity 
ofthe Site may be identified that are below background levels but exceed Site-specific (or generic 
default) SCTLs. Such soils would not need remediation. The discussion of clean up levels in the 
Proposed Plan should be modified to acknowledge that potential. 


EPA Response: 
Soil sampling up through September 2010 and a specific background study 
conducted by the Commenter indicate that there are no background soil samples 
that exceed the SCTLs and, therefore, it is unnecessary to make provision for 
potential soil background levels in excess of SCTLs as such do not exist nearby 
the former Koppers facility. However, the Commenter is correct and there is a 
chance in the near future that soil sampling data may be obtained which 
constitutes background and exceeds the default SCTLs. Therefore, the ROD will 
include language to address this possibility. 


4. EPA Must Clarify That The Foreseeable Future Use of the Site Does 
Not Include an "Unrestricted" Residential Component 


During the Rl/FS process, the EPA appropriately evaluated the Site as commercial/industrial 
property, including projections of potential fiiture use for recreational purposes. The May 2010 
FS states that: 


On-Site residential exposure scenarios are not applicable based on the expected 
commercial/industrial and/or recreational use of the property. Evaluation of potential 
risks associated with nonresidential future uses of the property is consistent with federal 
guidance (EPA, 1995), in which EPA proposes to address potential risks consistent with 
current and plausible future land-use patterns. 
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FS at p. 1-37 (emphasis added). However, the Proposed Plan noted that, because the wood 
treating operations at the Site had terminated, both Beazer and EPA were evaluating alternative 
future uses ofthe property: 


Site Risk Assessment 


Risk assessments were conducted to determine the current and future effects of 
contaminants on human health and the environment. . . . A human-health risk assessment 
(HHRA) for on-Site soils and sediinent was submitted in 2009 and updated in May 2010 
to take into account a change in land use and to incorporate comments received on the 
earlier version. The estimates of potential risk presented in the August 2009 HHRA 
assume that the use of the Site is for wood treatment in the foreseeable future because 
wood-treatment operations have ceased, this assumption is no longer valid. The HHRA 
was updated to take into account a change in land use not previously contemplated under 
the 2009 submittal. 


Proposed Plan at p. 11, (emphasis added). 


Recently, EPA has issued clarifying "Fact Sheets" distributed at the public meeting conducted on 
October 6. 2010. in which EPA stated: 


EPA has made its reasonably anticipated land use determination based on several factors 
including property owner Beazer East's planned retention of Site ownership and its 
indicated future use of the Site as commercial, recreational or mixed use with a 
residential component. 


Septeinber 2010 Proposed Remedy Fact Sheet at p. 9 (emphasis added). The language ofthe 
Proposed Plan in conjunction with the "residential componenf language in the Fact Sheets has, 
apparently, caused confusion in the community with respect to the nature of the foreseeable 
future use of the Site, despite the fact that EPA also stated in the Fact Sheet that "EPA has 
determined that unrestricted residential use is not a likely or practical future land use for the Site." 
Id., underlined emphasis added. Beazer is also aware that members ofthe local community have 
communicated to EPA their strong desire for the site to be remediated to unrestricted residential 
standards. 


Beazer is voluntarily and in good faith cooperating with the EPA and the Local Inter-
Governmental Team ("LIT"), among others, with respect to planning for potential redevelopment 
of the Site, and will continue such cooperation. However, it should be stated clearly and 
definitively in the ROD Amendment that Beazer has not committed to bearing any financial or 
other consequences of including "unrestricted residential" components in such re-use. Beazer has 
agreed to conduct an industrial/commercial site-specific cleanup that, with appropriate 
institutional and/or engineering controls, may result in a restricted residential use sometime in the 
future, such as condominiums or apartments on the upper floors of an otherwise commercial 
facility. Remediation of all or portions ofthe Site to "unrestricted residential" cleanup standards 
would obviously have a significant impact on the work required, as well as the corresponding 
costs, none ofwhich have been evaluated through the Rl/FS process and none ofwhich Beazer 
believes is appropriate. 
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In addition, the local governments cannot unilaterally require Beazer to actually use the Site for 
residential purposes, or to prepare the Site for future residential use. The Site has been 
exclusively and lawfully used for industrial purposes since 1916. According to the City's 
Comprehensive Plan, the Comprehensive Plan category for the Property is "IND" (Industrial). 
This category is the most intensive land use categoiy in Gainesville's Comprehensive Plan. The 
Industrial land use category is assigned to areas appropriate for manufacturing, fabricating, 
distribution, extraction, wholesaling, warehousing, recycling and other ancillary uses. The 
Industrial category permits uses such as the wood treating facility previously operated on the Site. 
In addition, the City's Zoning Map lists the zoning district for the Property as "1-2" (General 
Industrial). The permitted uses, by right, in the 1-2 category include "lumber and wood product." 
which allows uses such as the wood treating facility that previously operated on the Site. At 
present, there have been no effective legal measures taken by the City or any other individual or 
entity to change, alter or amend these zoning classifications. 


Under these circumstances, attempts by any party to use the ROD Amendment process to 
reclassify the legal zoning for the Site property in the attempt to force Beazer into a future 
residential use could conceivably amount to a "taking" without just compensation in violation of 
the Fifth Amendment of the Constitution of the United States. Moreover, even if such 
reclassification was permitted to move forward, Beazer cannot be forced to use the property for 
any newly permitted purposes. As the owner of real property, Beazer has a fundamental and 
legally-protected right to make whatever use of the property it deems appropriate within the 
confines of lawt\il zoning and land use restrictions, including no use at all. In the event that 
Beazer does not reach agreement with the local government and others on a mutually acceptable 
future use plan, Beazer can lawfully elect to simply leave the Site idle with appropriate controls 
to prevent Site access (fencing, guards, etc.). Accordingly, the idle scenario is also a tbreseeable 
future use ofthe Site. 


For all the reasons set forth above, the forthcoming ROD Amendment should specifically state 
that Beazer is conducting a commercial/industrial cleanup on the Site, and that "unrestricted 
residential" cleanup standards are inappropriate for the Site. 


EPA Response: 
EPA agrees with the Commenter's point and will update the ROD to include the 
requested language. It is not EPA's intent to dictate the specific future land use 
at the Site. The "residential component" referred to in the Proposed Plan Fact 
Sheet is not intended to include unrestricted use, but rather to allow for restricted 
residential uses constructed such that soil exposures would be eliminated or 
controlled as has been done at a multitude of former hazardous waste sites 
where soils were remediated to commercial/industrial soil standards and 
exposure barriers were used to provide for restricted residential uses. A partial 
list of these sites includes the Atlantic Station redevelopment in Atlanta, Georgia; 
the Newberry Site in Fayette, Pennsylvania Site; the and the Magnolia Site in 
Charleston, South Carolina. 


5. Off-Site Remedy for a Property will be Selected by Property Owner 
from a Short List of Potential Alternatives 
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The Proposed Plan incorrectly describes the remedy selection process for off-Site properties. EPA 
will contact property owners needing to be included in reinedial acfivities for their properties and 
describe the remedial alternatives available for that property. Property owners will, in 
consultation with EPA. select a reinedial solution from those originally offered by EPA and 
Beazer. That short list of alternatives will comprise a subset of all possible alternatives that could 
he used to remediate residential surface soils. 


EPA Response: 
EPA concurs with this comment and will update the description of this approach 
in the Record of Decision. 
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A.2.4 City of Gainesville and Alachua County Environmental Protection Advisory 
Committee 


Mr. Scott Miller. Reinedial Project Manager 
United States Environmental Protection Agency 
Region IV, Superfund North Florida Section 
61 Forsyth Street, SW 
Atlanta,'GA 30303 


RE: 
City of Gainesville and Alachua County Comments and Recommendations on 
USEP.4 Superfiind Proposed Plan Cabot Carbon/Koppers Superfund Site 
Gainesville. Alachua County. Florida 


Dear Mr. Miller: 


The attached report includes comments from the City of Gainesville and Alachua County, 
on the USEPA Superfund Proposed Plan Cabot Carbon/Koppers Superfund Site, 
Gainesville. .Alachua Couniy. Florida (Proposed Plan). These comments were developed 
by our local intergovernmental team consisting of staff from the City of Gainesville, 
Gainesville Regional Utilities, Alachua County Environmental Protection Department 
and the Alachua County Health Department and their technical consultants. These 
recommendations reflect the input and concerns ofthe technical team, our local citizens, 
the Gainesville City Commission and the Alachua County Board of County 
Commissioners. 


The Cabot Carbon/Koppers site has been a Superfund site since 1983. and has been a 
significant concern to our community since well before that time. The site is located in 
the heart of our community directly adjacent to residential areas and only two miles from 
the City's well field. Proper cleanup ofthe site is a critical priority for our community, 
and is necessary in order to ensure the safety of our drinking water supply, protect the 
health of our citizens and the environment and protect the economic vitality of our 
community. In addition to countless hours of staff time, the City has invested over $2 
million in hiring its own team of internationally recognized consultants to assist us in 
ensuring that appropriate actions are taken at the site. 


We appreciate EPA's recent efforts in moving forward with development of plans for 
cleaning up the site, and recognize that cleanup ofthe site will be challenging. However, 
the current Proposed Plan is not adequately protective of human or environmental health 
and is not acceptable to the City of Gainesville and our local community. We request that 
EPA implement the attached recommendations in the Record of Decision for the Koppers 
Site. 
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Thank you for your on-going effort in addressing the Cabot/Koppers Superfund Site. If 
you have questions about our technical comments you may contact Mr. Fred Murry, 
Assistant City Manager at City of Gainesville ((352) 334-5000 e.xt 5674), Mr. Rick 
Hutton, P.E. at Gainesville Regional Utilities ((352) 393-1218) and/or Dr. John Mousa at 
the Alachua County Environmental Protection Department ((352) 264-6805). 


Sincerely, 
Craig Lowe 
Mayor 
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City of Gainesville and Alachua County 
Comments and Recommendations 


On 
USEPA Superfund Proposed Plan 


Cabot Carbon/Koppers Superfund Site, 
Gainesville, Alachua County, Florida (July 2010) 


Final 
October 2010 


I 


Local Intergovernmental Team 
Fred Murry, Asst. City Manager, City of Gainesville 
Rick Hutton, ME, P.E.. GRU 
John Mousa, PhD, Alachua County EPD 
Stewart Pearson. P.E., City of Gainesville 
Ralph Milliard. Planning Manager, City of Gainesville 
Anthony Dennis, Env. Health Director. Alachua County Health Department 
Robin Hallbourg, P.G., Alachua County EPD 
Stanley Feenstra, PhD. P.Geo. Applied Groundwater Research Ltd. I 
Richard Jackson, PhD, P.E. Intera Engineering, Ltdl 
Neil Thomson, PhD. P.E., Univ. of Waterloo I 
John Herbert. MS, P.G.I 
Dean Williamson, P.E., CH2M-Hill 
I GRU "DNAPL Team" members. 
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1.0 GROUNDWATER & SUBSURFACE REMEDY 


INTRODUCTION 
The nature and extent of contamination and the geology ofthe Koppers site will make 
successful remediation of the site challenging. Creosote Dense Non- Aqueous Phase 
Liquid (DNAPL) has been recovered from wells in the Surficial Aquifer (SA) and Upper 
Hawthorn Group (UHG) and, based on multiple lines of evidence, has penetrated the 
Lower Hawthorn Group (LHG) and the Upper Floridan Aquifer (UFA). Given the high 
polynuclear aromatic hydrocarbon (PAH) concentrations in groundwater offsite to the 
east in the UHG it appears that DNAPL has migrated laterally to the east ofthe Koppers 
property. Much ofthis DNAPL likely continues to be mobile, and unless removed or 
immobilized, will continue slowly migrating vertically and horizontally, ultimately 
causing increased groundwater contamination in the UFA. Of particular concern is that 
further contamination ofthe UFA will pose a material threat to the Murphree wellfield. 


EPA General R e s p o n s e No.1: 
Addressing the threat to the Murphree well field from contaminants related to 
wood-treating operations has been, and continues to be, a major goal of the 
EPA. However, the data available to EPA at this time indicate that any potential 
threat is not imminent. The proposed remedy addresses the potential threat to 
the Murphree well field at a level of response that is appropriate relative to the 
level of threat indicated by current data. Furthermore, EPA will require the PRP 
to continue monitonng operations and effectiveness of the proposed remedy. In 
the event that the remedy is shown, with definitive data, to not be achieving the 
specified objectives, contingency plans will be enacted well before the potential 
threat to the Murphree well field becomes imminent. 


Dissolved-phase plumes of PAHs exist in the Surflcial, UHG and LHG strata and in the 
UFA, and likely extend off-site in all formations. Beazer has constructed a relatively 
extensive UFA inonitoring network at the site, although the extent ofthe UFA plumes 
has not yet been fully delineated. Most of the UFA monitoring wells indicate PAH 
concentrations below cleanup standards. However, there are regions in the interior ofthe 
site (i.e.. idenfified by FW-6. FW20B. FW-I2B, FW- 21 B and recently FW-27B. see 
Figure I) where PAH concentrations are well above cleanup standards. These plumes 
will likely continue to expand without appropriate treatment. Of particular concern are 
the plume(s) in the interior ofthe site where contamination extends to an as-yet undefined 
depth (as indicated by wells FW-12B and FW-27B), and two locations (FW-22B and 
FW-I6B) at the periphery ofthe site. The fact that PAH contamination in the UFA has 
reached these boundary wells is a clear indication that off-site migration ofcontaminants 
is occurring in the UFA - and in the case of FW-168 - has been occurring for some time. 
Hydraulic containment has been initiated as an interim action in the area of FW-22B 
(pumping approximately 28 gpm). However, actions have not yet been undertaken at the 
eastern site boundary (i.e. FW-I6B). or in the interior ofthe site, other than the low rate 
pumping test (i.e. 2 gpm or less) at FW-6 and FW-2 IB. The southern part ofthe site 
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remains without any LHG or UFA monitoring at all despite the large amounts of mobile 
DNAPL recovered from PW-1. 


EPA General Response No. 2: 
It is critical for all stakeholders to understand two assumptions being made by 
EPA. First, the extent of subsurface contamination at this Site can never be 
perfectly and completely known because of the technical impracticality of 
reaching every parcel or unit of subsurface soil and ground water associated with 
this Site. However, the EPA is satisfied that the amount of data and information 
available at this time is sufficient to complete remedy selection. Acceptance of 
this remedy, or minor variations of it, does not mean that EPA believes the Site is 
perfectly understood or that it believes the remedy will achieve all objectives 
perfectly. 


Second, the EPA does not intend to release the PRP from further involvement at 
the Site once the proposed remedy, or minor variations of it, are implemented. 
The complexity of the Site and the level of impact is not amenable to a quick or 
simple remedy. Thus, remedial action at this Site is anticipated to be a phased 
effort over time with data collection and engineering application occurring in 
phased cycles. EPA will require the PRP to continue monitoring operations and 
effectiveness of the proposed remedy. In the event that the remedy is shown, 
with definitive data, to not be achieving the specified objectives, contingency 
plans will be enacted well before the potential threat to the Murphree well field 
becomes imminent. 


To this end, it is imperative that the ROD language be sufficiently inclusive to 
allow variations and contingencies to be implemented under the domain of the 
ROD, as new information is obtained in the future. Such an approach may 
appear vague, but it is not. Limiting the ROD language to a single set of narrow, 
prescriptive recipe steps is inappropriate for such a complex and challenging 
Site, and would be counter-productive in the long-run. Such an approach merely 
gives EPA more tools for requiring the PRP to take additional actions without the 
need for a time-consuming Site-specific rulemaking. Doing so will result in 
cleanup goals being attained more rapidly. 


The EPA is satisfied that the amount of data collected to date allows reasonable 
inference of the likely extent of contamination within subsurface soil and ground 
water. More importantly, the EPA is satisfied that the amount of data collected to 
date (while not perfect or complete) allows a reasonable course of action to be 
implemented at this Site in the form of the proposed remedy. The proposed 
remedy, or minor variations of it, will achieve the following goals: (1) prevent 
further migration of contamination which would make the overall situation more 
serious, (2) begin to destroy, remove, or isolate contaminant mass within the 
various impacted surface and subsurface media, and (3) collect additional data 
on potential threats at the Site. These three objectives are important to EPA 


62 







Record of Decision Appendix A: Responsiveness Summary 
Cabot Carbon/Koppers Superfund Site February 2011 


because it believes that postponing action at the "periphery" of the Site (both at 
the surface and in the subsurface) while waiting for additional data on interior 
extent of contamination is not a prudent course of action. Additional data on 
interior extent of contamination will not change the limited number of remedial 
options available to EPA because those remedy options are constrained primarily 
by the limits of what technology can achieve, not by availability of information or 
data. 


Treatment or removal of contaminants to reduce downward migration of DNAPL and 
mass loading of dissolved contamination are important in reducing the amount of 
contamination reaching the UFA. However, it will not be possible to treat all of the 
DNAPL. particularly within the LHG. Therefore, hydraulic containment in the UFA is 
essential in order to protect the Floridan Aquifer and community's vvater supply. 


EPA General Response No. 3: 
The EPA is in agreement that treatment or removal is preferable in instances 
where such action can be technically implemented and taken without incurring 
adverse impacts on health or environment (i.e., making the situation worse). In 
fact, such is required to be EPA's preference, by law. 


At this Site, all possible technologies for treatment or removal of contaminant 
mass have been identified and evaluated over the course of several years with 
the input of numerous technical experts, both associated with EPA and 
independent of EPA. Consideration of all relevant data, information and possible 
consequences of implementation has led the EPA to develop the remedy it has 
proposed. For the rationale behind EPA's support of the proposed remedy, see 
General Response No. 2. 


Although Reinedial Action Objectives are described generally in the USEPA Proposed 
Plan (p. 12), we strongly believe that specific priority goals (related to groundwater) can, 
and should, be stated in the remedial plan in the upcoming ROD (Record of Decision) 
and should include the following: 


A. Contain the contamination in the UFA on-site using hydraulic containment 


(1) Reduce interior contaminant plumes by groundwater extraction within the UFA at 
rates sufficient to contain them (our preliminary estimates based on simulations using the 
GeoTrans model ofthe site indicate e.xtraction rates of at least 100 gpm will be required 
to do this); and 
(2) Prevent off-site migration of contaminants at all locations including FW-22B and 
FW-I6B. 
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B. Remove or immobilize creosote to the fullest extent possible in the UHG, LHG 
and Surficial Aquifer in order to: 


(1) reduce vertical and horizontal migration of creosote DNAPL, and 
(2) reduce dissolution and mass loading of contaminants into LHG and UFA 
groundwaters. 


C. Contain SA and UHG contamination by using hydraulic containment and slurry 
walls to minimize migration ofcontaminants; and 


D. Provide long-term monitoring (in the SA, UHG, LHG and UFA) to allow 
assessment of the performance of the remedy, verify compliance with cleanup 
criteria and assure no off-site migration ofcontaminants in the Floridan Aquifer. 


EPA Response: 
EPA shares these goals. Hydraulic containment of the Upper Floridan Aquifer 
(UFA) ground water (and concurrent monitoring of effectiveness) currently is 
being implemented by the PRP in UFA zones shown to be impacted. The points 
of discussion (specific pump rate and well pump locations) are design 
specifications that can be updated at any time in the future as data indicate its 
necessity. Hydraulic containment of the UFA is being implemented currently, 
independently of the ROD and proposed remedy. It is also included in the 
proposed remedy. In addition, the ROD will include conditions under which 
additional UFA recovery wells will be installed and EPA's general approach to 
require their installation. EPA does not concur with the flow rate calculations as 
listed above as being definitive to achieve the remedial goals which are specified 
by the State of Florida law regarding compliance with GCTLs at Site boundaries 
or the limit of institutional controls and compliance with federal MCLs outside of 
waste management areas. 


Aspects of the proposed remedy that address containment and monitoring 
include: (1) a slurry wall and cap to isolate the suspected source areas (and any 
other source material excavated and brought back into that source area zone to 
be contained); (2) both physical stabilization (ISS/S) and chemical immobilization 
(in situ geochemical stabilization [ISGS] formerly termed in situ biogeochemical 
stabilization, or ISBS) of source contamination, and (3) expanding the monitoring 
network during and after construction of the physical containment elements of the 
remedy. Implementing the remedy in a staged or staggered schedule will 
provide EPA with more options for meeting clean-up goals. For example, EPA 
proposes implementing ISGS within a physically contained zone as a response 
to subsurface contamination, and to evaluate its effectiveness concurrently with 
the remedial design. EPA will require the PRP to provide engineering design 
plans for both full-scale implementation of ISGS and a contingent ISSS remedy 
along with the other remedial components including but not limited to the vertical 
barrier wall, the engineered cap, and LHG injection points. Should the ISGS 
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prove to be ineffective or technically unimplementable, EPA will be able to 
quickly respond by requiring the ISGS zone to be revisited and addressed, 
without further time-consuming Site-specific rulemakings. 


COMMENTS AND RECOMMENDATIONS 


The Proposed Plan does include, generally, elements intended to address each of the 
priority goals summarized above. We request that the upcoming ROD explicitly include 
these elements in relation to the Koppers site. We have the following comments and 
recommendations regarding the groundwater related elements ofthe Proposed Plan: 


I. Hydraulic containment in the Floridan Aquifer must be more robust and extensive than 
is currently underway. The ROD must include hydraulic containinent with the goal of 
capturing the plume in the interior of the site. Additionally, the ROD should contain 
specific criteria or principles (triggers) to determine when and where additional reinedial 
actions will be required in the Floridan Aquifer. 


EPA Response: 
Hydraulic containment of the Upper Floridan Aquifer (UFA) ground water (and 
concurrent monitoring of effectiveness) is being implemented by the PRP in UFA 
zones shown to be impacted. The points of discussion (specific pump rate and 
well pump locations) are design specifications that can be updated at any time in 
the future as data indicate its necessity. Hydraulic containment of the UFA is 
being implemented currently, independently of the ROD and proposed remedy. 
It is included in the proposed remedy. To this end, it is imperative that the ROD 
language be sufficiently generic to allow variations and contingencies to be 
implemented under the domain of the ROD, as new information is obtained in the 
future. Limiting the ROD language to a narrow, prescriptive recipe of steps will 
be counter-productive in the long-run. Such an approach may appear vague or 
disregarding of public opinion, but it is not. Such an approach merely gives EPA 
more tools to attain long-term goals for this Site. 


The plan appropriately requires hydraulic containment in areas where contaminants 
exceed federal MCLs and Florida GCTLs outside of source areas. It also requires 
construction of additional extraction wells as necessary. The plan includes on-going 
monitoring in areas where constituents do not exceed cleanup goals. We support these 
provisions. 


As we understand it. based on these provisions, hydraulic containment should be initiated 
to address UFA contamination in the interior ofthe site (as indicated by FW-I2B and 
now FW-27B), as well as at the eastern site boundary (as indicated by FW-I6B). The 
goal ofthe interior pumping should be to capture and contain the interior pluine(s). EPA 
should not wait for the plume(s) to reach the property boundary before these actions are 
taken. The low rate pumping described in the Proposed Plan and currently implemented 
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at FW-6 and FW-2 IB is not adequate to achieve this goal. Additional pumping at much 
higher rates in the interior ofthe site will be required to achieve this goal. 


In addition to these provisions, we request that the ROD require a contingency plan that 
will be implemented if there is a definable increasing trend in constituents of concern 
(COCs) at a well indicating that contamination is spreading, even ifcleanup goals have 
not yet been exceeded. 


EPA General Response No. 4: 
It is important for all stakeholders to understand that the Proposed Plan is not a 
Feasibility Study or a design document. All possible variants and scenarios 
requiring contingency actions can not be included in a Proposed Plan document. 
Similarly, the language in the ROD will be sufficiently inclusive to allow 
reasonable variations and contingency adjustments to be made quickly during 
remediation within the context of the ROD. Failure to do so, by making the ROD 
language too prescriptive and narrow-in-scope, creates a potential situation for 
additional administrative and legal delay in implementing simple remedial 
adjustments at the Site. We have included a flow-chart that includes decision 
points upon which EPA will require additional monitoring and/or hydraulic 
containment in the UFA when contaminant concentrations exceed historic 
concentrations by a statistically-significant amount. 


The installation of extraction well FW-3 I BE is an essential element in containing the 
Floridan contamination because migration offsite in this area has been (and may still be) 
occurring. This e.xtraction well is intended to address contamination leaving the site in the 
northwest region ofthe site near well FW-22B. However, additional monitoring wells are 
needed off-site to characterize the extent of offsite contamination at that location, and to 
ensure FW-3 I BE is adequately containing it. 


Additional hydraulic containment will also be necessary to address Floridan Aquifer 
contamination at other locations on the site. This conclusion is based on: 


A. The results ofthe low rate pumping Interim Remedial Measure (IRM) at FW-6 and 
FW-2 IB (received August 3, 2010) indicate no significant improvement from the low 
rate pumping since it began in October 2009, and no evidence has been generated to 
support Beazer's claim that annular casing seepage is actually the cause of UFA 
contamination at these locations; 


B. Very high concentrations of naphthalene persist at several interior wells. Of particular 
concern is FW-I2B and FW-27B which show high concentrations at an as-yet 
undefined depth in the UFA; and 


C. Concentrations persist above GCTLs at boundary well FW-16B. 
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The future analytical results from the most recently installed on-site Floridan monitoring 
wells (FW-27B, FW-28B and FW-30B) should provide further information on the extent 
of contamination in the UFA. 


EPA Response: 
The following flow-charts are offered as a means to logically direct monitoring or 
expansion of the monitoring well network. 
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2. The Groundwater Contamination section of the Proposed Plan misstates the 
degree of contamination in the Floridan Aquifer. The ROD should accurately 
describe known site conditions. 


EPA Response: 
See General Response No.2 


The most important objective of the groundwater/subsurface remedy is to contain and 
clean up contamination in the UFA. However, the Groundwater Contamination section of 
the Proposed Plan makes several incorrect statements, and vastly understates the 
magnitude and extent of contamination in the UFA. For example, it makes no mention of 
the off-site contamination identified by monitoring locations FW-22B and FW-I6B at the 
site boundary. The Conceptual Site Model (Figure 3, p. 9) shows no contamination in the 
UFA or contaminant migration pathways through the LHG. 


The Proposed Plan (p. 1 I) refers to a single inonitoring well near the former north lagoon 
which exceeded GCTLs but in which naphthalene concentrations "have decreased 
substantially since July 2004". This is incorrect; the stateinent can only refer to FW-6 
because only that well existed near the former north lagoon in the UFA on the July 2004 
date mentioned. Naphthalene concentrations in the well (FW-6) did decline between July 
2004 and January 2008. However, since that time concentrations have lluctuated 
dramatically. August 2009 data were the highest yet measured (i.e., 2600 ppb 
naphthalene). More recent data, collected after initiation ofthe pumping at FW-6, have 
reported naphthalene concentrations between 580 and 1.100 ppb. At a minimum, the 
Conceptual Site Model and Groundwater Contamination descriptions in the ROD should 
acknowledge: 


A. Likely off-site migration ofCOCs to the east in the SA; 


EPA Response: 
Minimal migration of COCs to the east was believed to be present during 
operation of the boundary-line recovery wells. This is being addressed through 
the addition of several groundwater collection trenches and the redevelopment of 
boundary-line extraction wells. 


B. Apparent off-site migration of DNAPL to the east in the UHG; 


EPA Response: 
Limited off-property DNAPL migration has apparently occurred. A 2009 
investigation to evaluate potential off-property migration of DNAPL found no 
evidence of extensive DNAPL migration to the east ofthe property. 


C. Naphthalene concentrations in the LHG. which exceed 1,000 ppb across the width of 
the site, that result in continuing contamination ofthe UFA; 
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EPA Response: 
It is incorrect to state LHG naphthalene concentrations exceed 1,000 ppb across 
the width of the Site. Such concentrations exceed 1,000 ug/L beneath and 
immediately downgradient of the principal contaminant source areas where lower 
Hawthorn Group wells are located. 


D. PAH concentrations at FW-6 have fluctuated, but not shown a decreasing trend in 
FW-6 since its installation in 2004; 


EPA Response: 
PAH concentrations at FW-6 have generally decreased since the well was 
installed in 2004 but as a generalization, after some initial concentration 
decreases over the first few monitoring events in 2004, most PAH concentrations 
have remained relatively steady or shown fluctuations that do not demonstrate a 
decreasing trend. 


E. PAH Concentrations in other interior wells (i.e. FW-2 IB & FW-I2B) in excess of 
GCTLs, with FW-I2B showing increasing PAH levels with depth; 


EPA Response: 
FW-12B shows increasing levels of contaminants from zone 2 to zone 3. Zone 3 
PAH concentrations are sometimes higher than zone 4 PAH concentrations and 
sometimes lower. For example, the zone 3 naphthalene, 2-methylnaphthalene, 
and dibenzofuran concentrations exceed the zone 4 concentrations (based on 
mean and median of 2004-2010 data), whereas the zone 4 carbazole 
concentrations exceed the zone 3 concentrations. 


F. PAH concentrations exceeding GCTLs at boundary wells FW-22B and FW-16B; and 


EPA Response: 
EPA acknowledges this fact. 


G. COCs have been detected at levels below COCs at several other boundary wells 
(FW-2, FW-3, FW-1 IB and FW-24B). 


EPA Response: 
EPA acknowledges this fact. 


EPA's statement in the Proposed Plan gives the impression that contamination in the 
UFA at the former north lagoon is of minimal concern, and that minimal or no action is 
needed to contain it. We request that EPA review this section of the Proposed Plan 
closely and ensure that the description ofthe Groundwater Contamination contained in 
the ROD better refiect actual known site conditions. Also, we are submitting comments 
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to Beazer's draft report on the Floridan IRM that EPA should consider when evaluating 
contamination in the UFA. 


EPA Response: 
EPA does not believe that contamination at the former North Lagoon is of 
minimal concern. Furthermore, EPA has required the PRP to evaluate this 
contamination and may in the near future require a dedicated Floridan recovery 
well beyond the one found at FW-31B to recover contaminated groundwater 
should the Floridan IRM in operation there currently prove to be ineffective. We 
will update the ROD to include language to that effect. 


Also see General Responses No. 1 and No. 2 


3. Financial assurance should be provided for the fmal remedy selected, including 
on-going operation of Floridan Aquifer containment. 


The site will likely require containinent of the Floridan Aquifer plumes via pump and 
treat for an extended period of time (i.e. decades). Beazer should be required to provide a 
form of financial assurance (such as a bond) to ensure that sufficient funds will be 
dedicated to completion of the final remedy, including the continued operation of the 
Floridan Aquifer Containinent system and inonitoring ofthe UFA. 


EPA Response: 
Comment noted. EPA agrees with this comment and that is why in all consent 
decrees that are signed between EPA and a potentially-responsible party (PRP) 
such as Beazer East, there is a requirement for a PRP to provide financial 
assurance on a yearly basis to EPA to demonstrate its ongoing ability to meet its 
financial obligations at a Site. The consent decree between EPA and Beazer 
East will include this requirement. 


4. The ROD should stipulate expansion ofthe Floridan Aquifer monitoring network 
to fully delineate the horizontal and vertical extent of off-site and on-site plumes. 


EPA Response: 
See General Response No. 4 


Beazer has installed a relatively extensive UFA inonitoring well network at the Koppers 
site. However, additional wells are needed at the following locations: 


A. off-site adjacent to FW-22B (and FW-31 BE) to ensure that FW-31 BE is indeed 
capturing the plume that had been leaving the site in the northwest (at FW-22B); 


EPA Response: 
Results of aquifer test data and monitoring of newly installed well FW-28B 
indicate that the contamination detected at FW-22B is not migrating toward 
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FW-28B. Contamination may be migrating past FW-22B in a northwestward 
direction. It is reasonable to add another Floridan aquifer well to the 
northwest of FW-22B, at a location approximately on a line (east-west 
direction) with the northern Koppers property line. This well would be 
approximately 250 feet northwest of FW-22B and approximately 208 feet west 
(and very slightly north) of FW-28B. 


B. off-site adjacent to FW-I6B to delineate the off-site extent ofthis plume and to verify 
that future hydraulic containment efforts are successful in stopping this off-site 
migration: 


EPA Response: 
EPA agreed to defer adding a well off-property to the east of FW-16B pending 
the outcome of the groundwater recovery at FW-21 B. FW-16B naphthalene 
and benzene concentrations are highest in monitoring zone 1 and have 
shown no obvious increases over time and are slightly in excess of their 
groundwater cleanup target level (GCTL) or Florida MCL (benzene). FW-21 B 
and FW-16B results during the FW-21 B pumping period are insufficient to 
evaluate whether or not pumping at FW-21 B has had the effect of sufficiently 
cutting off the possible source of contamination for FW-16B. Both wells will 
continue to be monitored and as appropriate, given specified triggering 
criteria, an additional Floridan aquifer well will be drilled northeast of FW-16B. 


C. interior ofthe site to fully delineate the horizontal and vertical e.xtent ofthe on-site 
plume or plumes being detected by FW-6. FW-12B. FW- 21B and FW-27B; 


EPA Response: 
Groundwater monitoring begun at FW-27B has demonstrated that significant 
contamination by multiple contaminants of potential concern extends into the 
semi-confining unit in the upper Floridan aquifer. Clearly, there is a need for 
further monitoring deeper into this zone and into the underlying lower 
transmissive zone of the upper Floridan aquifer (LTZ), to define the vertical 
extent of significant groundwater contamination in the Floridan. Note that low-
level contamination has been detected in the lower transmissive zone at 
downgradient monitoring wells FW-22C (zone 1, August 2009) and FW-24C 
(zone 2, May 2009), so there is already some indication of contaminant 
migration into the LTZ. The distance between FW-27B and FW-22B/FW-22C 
is approximately 475 feet, and an appropriate location for a new Floridan 
aquifer well pair (UTZ and LTZ, with monitoring through the semi-confining 
layer) is approximately 200 feet northwest of FW-27B and on a line between 
that well and FW-22B. 


D. on the western property boundary at 26th Ave (the need for this is based on historical 
elevated COC levels in an offsite private UFA well (Geiersbach well) in this area, and 
on detections ofCOCs in FW-3); and 


74 







Record of Decision Appendix A: Responsiveness Summary 
Cabot Carbon/Koppers Superfund Site February 2011 


EPA Response: 
The rationale for including a new Floridan well on the western property 
boundary at 26th Avenue in the monitoring program is the detection of 
elevated contaminant concentrations in a former private well in the area and 
detections of contaminants in upper Floridan aquifer monitoring well FW-3. 
Contamination in the private well was possibly due to leakage into the upper 
Floridan aquifer from contamination in the lower Hawthorn group that entered 
the underlying aquifer at the well, due to deteriorated well construction 
materials or an incomplete seal between the lower Hawthorn and the upper 
Floridan. A similar process has been surmised as the cause of the low-level 
groundwater contamination that has been observed in FW-3. Water-level data 
and contaminant distribution patterns across the Koppers property do not 
indicate that contamination at FW-3 or the private well originated through 
advective contaminant transport in the Floridan aquifer from upgradient 
identified contaminant entry points. There is insufficient rationale at this time 
to add another Floridan well at the suggested location. 


E. Beneath (or immediately adjacent to) the former process area and south lagoon (both 
of these areas lack LHG wells so the depth of contamination is not known; the 
process area is of particular concern due to the mobile DNAPL being collected in the 
UHG. and the fact that the existing UFA well (FW-I8B) is roughly 200 ft north ofthe 
process area). 


EPA Response: 
These source areas are already being adequately monitored by multilevel 
monitoring wells and drilling additional wells through highly contaminated 
zones in the immediate vicinity of the source areas is inadvisable. 


The interior plume(s) are of great concern because of their high concentration and depth, 
which is as-yet undefined. Analytical results from FW-27B indicate that creosote 
contamination extends to at least the deepest sample-port in that well. 289 ft below 
ground surface. It is critical that Beazer install additional wells to fully delineate the 
horizontal and vertical extent of this plume, and to assure that it is not expanding and 
does not migrate off-site undetected. 


EPA Response: 
See General Response No. 2 


5. The City and County request excavation and off-site disposal ofthe SA 
source areas. This remedy would provide the highest degree of confidence from the 
community, and provide the highest level of permanence for the site remediation. 


EPA Response: 
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Excavation of source area soils containing DNAPL was evaluated in comparison 
with other options during the FS process. The preferred onsite remedy was 
determined to be the optimal alternative based on the nine CERCLA criteria used 
in developing and evaluating remedial options, including risk reduction and 
protectiveness. Specific challenges to soil excavation and off-site disposal at the 
Site are: 


Excavation depths and large soil volume 
The two source area excavation alternatives considered during the remedy 
selection process (removal of soil within the Surficial Aquifer or removal of soil to 
the Hawthorn Group middle clay unit) would present significant challenges due to 
the excavation depths and the large amounts of soil that would be removed. The 
Surficial Aquifer soil removal would require digging to an approximate depth of 25 
feet below ground and removing approximately 280,000 cubic yards (420,000 
tons) of soil. The Hawthorn Group middle clay soil is deeper and removal would 
require digging to an approximate depth of 65 feet below ground and removing 
approximately 1,800,000 cubic yards (2,700,000 tons) of soil. Excavating soil to 
these depths would require shoring to keep the excavation walls from falling in on 
workers, and dewatering to remove groundwater that would flow into the 
excavation area during excavation. Groundwater collected from the excavation 
area would require treatment and disposal. Construction of a staging/temporary 
storage area may be required. Excavated soil would require management as 
listed hazardous waste. All of these challenges, in turn, result in short-term health 
and safety risks to remedial workers and the nearby community and significant 
additional costs to the remedial effort. 


Off-Site disposal challenges 
Finding one or more disposal facilities that will accept the large quantities of 
contaminated soil would present a challenge. Land Disposal Restriction (LDR) 
and Best Demonstrated Available Technology (BDAT) rules establishing 
treatment standards for land disposal may require that contaminated soils from 
the Site be sent to one of the few hazardous waste incinerators that accept wood 
treatment listed waste. It may also be necessary to treat soils on-site prior to off-
Site disposal. Transporting the contaminated soils to an off-Site facility would 
require either about 15,000 (Surficial Aquifer excavation) or 95,000 (Hawthorn 
Group middle clay excavation) truck loads. More than 100 dump truck loads per 
day of contaminated soil could be driven through the areas surrounding the Site 
resulting in significant transport-related safety and environmental risks, as well as 
a significant nuisance to the surrounding areas for over 2.5 years. The same 
logistical difficulties are associated with rail transport. 


On-site treatment challenges 
If the material is treated on-site (by any method) and returned to the excavation, 
the risk reduction and volume treated is very similar to the in-situ treatment 
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options, but with substantially greater short-term risk, engineering challenges, 
effort, time, and cost. 


On-site construction of above ground landfill challenges 
If the excavated soil is placed in an on-site constructed landfill instead of being 
returned to the excavation or transported off-Site, the resulting mound would be 
much larger than the mound considered for the gently sloped consolidation area. 
This would have serious technical and permitting challenges, would limit 
redevelopment opportunities, and would not be a welcome sight for the 
community. 


Risk reduction not significantly different with excavation 
Actual long-term human health and environmental risk reduction resulting from 
source area excavation would not be significantly different than in-situ treatment. 
Short-term risks would be significantly higher for soil excavation. Soil removal will 
not significantly reduce groundwater concentrations at potential receptors, 
including the Murphree Well Field. A long-term groundwater remedy would still 
be required. There is also a risk that residual DNAPL will move through the 
groundwater during excavation activities. 


6. We do not support In Situ Bio Geo Chemical Stabilization (ISBS) in the SA or 
UHG source areas. To the extent excavation cannot be applied in the SA, In-Situ 
Solidification/Stabilization (ISS/S) should be used. We do support the use of ISS/S 
for UHG source areas. 


EPA Response: 
It should be noted that ISGS is only one component of the containment strategy 
at the Cabot Koppers Site. EPA has a regulatory imperative to utilize treatment 
over containment whenever practical. Out of an abundance of caution, 
redundant approaches (slurry walls, and a cap to isolate the four primary source 
areas, and soil stabilization/treatment) are proposed with additional 
contingencies to insure project success. Specific performance requirements will 
be engineered during the design phase of the project. EPA acknowledges that 
ISGS is a developing technology; however, EPA will require stringent 
performance testing and monitoring during application with an ISSS contingency 
in place if performance standards are not achieved. Implementing the remedy in 
a staged or staggered schedule will provide EPA with more options for meeting 
clean-up goals. For example, EPA proposes implementing ISGS within a 
physically contained zone (surrounded by the slurry wall) as a response to 
subsurface contamination, and to evaluate its effectiveness concurrently with the 
remedial design. EPA will require the PRP to provide engineering design plans 
for both full-scale implementation of ISGS and a contingent ISSS remedy along 
with the other remedial components including but not limited to the vertical barrier 
wall, the engineered cap, and LHG injection points. EPA will be able to quickly 
respond to ISGS ineffectiveness by requiring the ISGS zone to be revisited and 
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addressed by ISS/S, or additional ISGS injections, without further time-
consuming Site-specific rulemakings. 


The need to remove or immobilize DNAPL to the fullest extent possible in the UHG and 
LHG (in addition to the surficial aquifer) is a primary concern to the City and County, 
and was emphasized in our responses to the August 2009 Draft Feasibility Study. The 
goal ofthis treatment is to reduce vertical and horizontal mass loading of DNAPL and 
dissolved phase constituents, with vertical mass loading being the most critical 
component. The proposed plan includes treatment of source areas using ISS/S in the 
UHG. and ISBS (alternatively referred to as In Situ Geo Chemical Stabilization (ISGS)) 
in the SA. 


As we understand it Beazer has proposed an approach utilizing ISBS in the UHG in 
combination with ISS/S or ISBS in the SA. We believe that EPA"s proposal to use ISS/S 
for the UHG is appropriate. ISS/S is a comparatively well-proven technology, although 
the depths and the clay layers present in the UHG at the site are likely to make 
implementation of any technology challenging. ISS/S provides the best technical 
approach for effectively treating the UHG source areas. 


For the SA source areas, our first preference would be to remove and dispose off-site all 
ofthe DNAPL impacted sediments from the SA, with ISS/S in the UHG. If EPA does not 
select e.xcavation as the remedy for DNAPL impacted sediments from the SA, it is the 
opinion of our technical team that the use of ISS/S in the SA, concurrently with ISS/S in 
the UHG, would provide the most appropriate remedy to achieve an acceptable level of 
groundwater protection. 


We do not support the use of ISBS to treat SA or UHG source areas, in our previous 
correspondence {GRU & ACEPD Proposed Peifonnance Metrics for ISGS. May 10. 
2010) we expressed concern about the effectiveness of ISBS. Upon further review we 
feel that ISBS is not appropriate for application in the SA or UHG source areas at the 
Koppers Gainesville site for the following reasons: 


A. ISBS is not a proven technology (in contrast to ISS/S which is well-proven). 
There is very little information in the peer-reviewed literature to indicate that ISBS 
has been successfully applied at any site, and certainly not on the scale proposed at 
the Koppers Site. The application of ISBS technology reported for the Denver 
Koppers site used soil boring data to make conclusive statements about the 
treatability ofa heterogeneous NAPL impacted zone. Results from these data were 
mixed and no attempt was made to quantify changes in mass loading. Comments 
from Dr. Neil Thomson on the Denver ISBS Treatment report are attached in 
Attachment A. 


The pilot test of ISBS at the Koppers Gainesville site was similarly inconclusive in 
that the sweep of injected fluid in the SA was very uneven, leading to untreated zones 
close to the injection wells. The high injection pressures resulted in surface 
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discharges ("day lighting") of the permanganate solution, apparently through 
inadequately sealed borings that are likely to also exist elsewhere on site with similar 
consequences. Comments from Dr. Neil Thomson on the ISBS pilot study at Koppers 
Gainesville are in Attachment B. Furthermore, using a similar technology. Thomson 
et al.. (2008) reported a material decrease in mass discharge and/or total plume mass 
during monitoring performed I and 2 years post-treatment; however. 4 years after 
treatment mass discharge and total plume mass for all monitored compounds 
rebounded to pre-treatment values (Thomson et al., 2008, Rebound of a coal tar 
creosote plume following partial source zone treatment with pennanganate. Journal 
of Contaminant Hydrology, v. 102, p. 154-171). This article is in Attachment C. 


EPA Response: 
The proposed remedy includes phased implementation which provides EPA 
with more opportunity for evaluation and adaptation of remedy 
implementation details. Source area contamination in the surficial aquifer 
FIRST will be contained vertically by ISS/S in the underlying UHG. Lateral 
movement of DNAPL in the surficial aquifer beyond the footprint of the 
principal contaminant source areas has been minimal, as indicated in the 
"Data Report for Additional Investigation of Hawthorn Group DNAPL Source 
Evaluation for the Koppers Industries Property" (GeoTrans, Inc., 2004). 


Because of some issues raised in Recommendation 6, ISGS needs to be 
further field tested before full-scale implementation. If ISGS is not reasonably 
believed to effectively contain and/or treat the potentially mobile nonaqueous-
phase contamination, then the remedy construction would default to ISS/S to 
treat principal threat wastes in the surficial aquifer. Note that ISS/S could be 
implemented around the perimeter of any NAPL-contaminated areas treated 
by ISGS if the ISGS treatment was found to be inefficient or incomplete. This 
two-zone, phased treatment approach would assure that contaminant mass 
flux outside of the core area would be virtually eliminated. 


Dr. Thompson acknowledged in a recent conference call that the study cited 
above by the Commenter was based on a potassium permanganate solution 
without the aid of a catalyst. ISGS is a sodium permanganate solution which 
includes a catalyst and so the study results may or may not accurately reflect 
performance ofthe ISGS treatment. 


Delivery of the ISBS reagent to contaminants under the conditions at the 
Koppers Gainesville site will be very uncertain. Delivery ofthe ISBS reagent to the 
surface of the creosote mass is critical. Beazer's hypothesis is that the ISBS will 
follow the same high conductivity features as the creosote DNAPL did. However, this 
phenomenon is likely to be limited by factors including: (1) DNAPL itself is likely 
blocking at least some qf the pathways through which the DNAPL migrated (ISBS 
solution will not displace creosote DNAPL); (2) ISBS will preferentially flow to 
highest conductivity pathway.'̂  that are not blocked by DN.APL. and will have litnited 
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contact with creosote that has migrated into more moderate conductivity pathways or 
pathways which are blocked or partially blocked by DN.APL. Creosote DNAPL likely 
has migrated into moderate conductivity as well as high conductivity features because 
it has had 50 or more years under varying hydrologic conditions to do so. The ISBS 
pilot test showed clearly that the dense ISBS solution sank to the bottom ofthe SA 
causing poor sweep of the aquifer; and (3) Much of the DN.APL mass is likely 
interconnected, which provides the mechanism hy which DNAPL can continue to 
migrate. Even ifthe ISBS reagent is successful in contacting the outside surface of 
the DNAPL mass, this may not prevent DNAPL from continuing to migrate within 
the interior ofthe interconnected DNAPL mass. As you are aware, we disagree with 
Beazer's conclusion that DNAPL within the UHG and LHG exists primarily as 
disconnected ganglia. Adequate distribution ofthe ISBS reagent was not obtained in 
the field pilot study at the Koppers,Gainesville site. 


EPA Response: 
EPA acknowledges this is a developing technology with significant challenges; 
however, engineered performance monitoring and alternative action will be 
designed into the remedy. 


C. At this time there is no reliable way to determine if treatment goals are being 
achieved with ISBS. The treatment goals are to reduce the vertical and horizontal 
mass loading of DNAPL and dissolved phase constituents. Determination of the 
effectiveness of ISBS treatment in meeting these goals will require comparison of 
pre- and post-treatment contaminant mass loading measurements. It will also require 
measurement ofthe reduction in DNAPL vertical mobility. Methods which have been 
discussed for doing this include: 


(1) Use of Core Data. The ability of core data to assess performance of ISBS is 
limited because cores represent a limited snapshot of subsurface conditions, which are 
likely to vary substantially over very short distances due to heterogeneities in the 
geology, DNAPL architecture and ISBS solution distribution. 


(2) Measurement of Dissolved-Phase Mass Loading Using Flux Monitoring Devices. 
Technologies exist to measure horizontal dissolved phase mass flux. However, to date 
no method has been proposed to measure vertical mass flux, which is the most critical 
parameter for this site, as protection of the UFA is the ultimate objective of the 
treatment system. Horizontal mass flux is not an adequate indicator of vertical mass 
flux since the transport pathways are different. 


(3) Use of UFA Extraction System Data to Measure Dissolved-Phase Mass Loading. 
In order to use UFA extraction system data to estimate mass load, it will be necessary 
to expand the UFA extraction system so that it captures the entire UFA plume(s). 
This will require installing pumping wells in the vicinity of the source areas and 
expanding the treatment plant capacity to process the additional extracted 
groundwater, i.e., >I00 gpm. (FW-31 BE is capturing a portion of one plume as it is 
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leaving the site. It is not capturing the entirety of the interior pluine(s) such that a 
mass loading of contamination into the UFA could be assessed). Before the mass load 
reduction resulting from ISBS treatment could be assessed, data from this capture 
system would have to be collected and evaluated for a minimum of 1-2 years prior to 
ISBS treatment and several years (likely 5-10 years or more) post-treatment The 
likely long lag time between treatment and UFA response makes this method 
impractical for determining the success of ISBS treatment in a timely manner. It 
would be unlikely that EPA could assess the ISBS success in the first 5-year review 
cycle. 


(4) Measurement of Reduction in DNAPL Vertical Mohilit}'. One method which has 
been proposed to assess the impacts of ISBS on DNAPL mobility is to observe 
changes in the volume of DNAPL collected in UHG inonitoring wells. Five out of 6 
ofthe monitoring wells installed in the UHG consistently yield DNAPL, but there are 
only 1 or 2 such wells within the footprint of each SA source area. Cessation of 
DNAPL collection in one ofthese wells immediately after treatment by ISBS may 
indicate that lateral DNAPL mobility was reduced in the vicinity of that well. 
However, this conclusion could not be applied across the entire source area. More 
UHG wells could be installed prior to ISBS treatment in an attempt to provide a better 
assessment across the source area. However, an apparent reduction in DNAPL 
recovery in a well that was recently installed prior to ISBS treatment does not 
conclusively indicate that the ISBS treatment was successful. An apparent reduction 
of DNAPL recovery in a recently installed inonitoring well could be due to natural 
variation in DNAPL recovery rates (as observed in existing UHG monitor wells), or 
alternatively it could be because there was not enough DNAPL volume at that 
location to maintain a consistent collection rate. Several years of monitoring would be 
required to demonstrate consistent DNAPL recovery rates at the new wells, in order 
to conclude with any certainty that reductions in recovery after ISBS were, in fact 
due to ISBS treatment. Additionally, even if a reduction in lateral mobility could be 
deinonstrated, this may, or may not reflect a reduction in vertical mobility. 


We do not believe that any of the above proposed metrics will be effective at 
measuring ISBS performance at the site. There are inherent difficulties with each 
suggested method, which are described in detail above. 


In contrast to ISBS, ISS/S is not plagued with such issues. ISS/S is a well proven 
technology which has been used at multiple sites. Since it involves mechanical 
mixing of soils, distribution ofthe solidification agents is much less of an issue. To 
confirm treatment soil cores ofthe solidified material can be collected to confirm the 
spatial extent oftreatment. Changes to hydraulic conductivity, compression strength, 
and leachability in these cores can be easily measured using standardized methods to 
establish the degree of success ofthe treatment Implementation of ISS/S in the SA 
and UHG will not require the otherwise difficult measurements of mass loadings 
described above for ISBS in order to assess the effectiveness ofthe selected remedy. 
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As we understand it EPA's basis for proposing ISBS in the SA in conjunction with 
ISS/S in the UHG is that the ISS/S in the UHG will provide a "floor", so that even if 
the ISBS in the SA is only partially successful, downward mass loading through the 
UHG will be limited. To be effective, the ISS/S floor will have to be implemented 
over an area extending well beyond the lateral boundaries ofthe UHG source zones to 
ensure that DNAPL from the SA does not migrate downward. In addition, the 
disturbance of the SA soils due to the augering during ISS/S will change the 
characteristics ofthe SA soils. Therefore, a pilot study would have to be carried out 
demonstrating the proposed ISS/S and ISBS treatment combination. Given the need 
for a minimum of 4 years (perhaps longer) to evaluate the performance ofthe ISBS 
portion ofthe pilot study, the flnal remedy for the site would be further delayed. Any 
further delay in the implementation of a remedy for this site is unacceptable to the 
City/County and local community. 


Since ISS/S in the UHG will require auguring through the SA source area to reach the 
UHG. we believe it makes the most sense to apply ISS/S in the SA at the same time 
that it is applied in the UHG (per Alternative OnR-5F). Although EPA's cost estimate 
for the proposed plan ($65 million) indicates a cost savings as compared to 
Alternative OnR-5F. in reality we feel there would be little if any cost advantage of 
the proposed remedy compared to use of ISS/S in both the SA & UHG (Alternative 
OnR-5F). particularly in light of the considerable risk that ISBS will not be 
successful, the likelihood of unforeseen complications with this remedy, and the 
delays that a combined ISS/S/ISBS pilot study would create. Given the length of time 
the community has waited for a final remedy for the site, it is important that the flnal 
remedy be as robust as possible, provide for the greatest opportunity for achieving the 
remedial objectives, and be implemented as quickly as possible. 


EPA Response: 
In the interest of addressing concerns regarding the implementation of ISGS, 
the remedy has been modified somewhat since the issuance of the Proposed 
Plan. The remedy consists of the following: 


• In place (in-situ) solidification and stabilization (ISS/S) of contamination 
from ground surface to the upper Hawthorn Group zone (0 to 65 feet 
bis) at two of the four principal contaminant source areas (the former 
North Lagoon and the former Drip Track area). The ISS/S component 
of this remedy component will be implemented through injection of 
stabilizing chemicals into the ground surface. This ISS/S treatment is 
subject to acceptable performance demonstration during pilot tests or 
treatability studies. Pilot tests/treatability studies are tests conducted 
with contaminated Site materials and stabilizers to determine if cleanup 
goals will be met. 


• n-situ geochemical stabilization (ISGS) (also referred to as in-situ 
biogeochemical stabilization (ISBS) of DNAPL from ground surface to 
the bottom of the upper Hawthorn Group zone (0 to 65 feet bis) at two 
of the four principal contaminant source areas (former Process area 
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and the former South Lagoon). The ISGS component of this remedy 
component will be implemented through injection of oxidizing and 
stabilizing chemicals into the ground surface. This ISGS treatment is 
subject to acceptable performance demonstration during pilot tests or 
treatability studies. Pilot tests/treatability studies are tests conducted 
with contaminated Site materials and stabilizers to determine if cleanup 
goals will be met If pilot tests/treatability studies do not demonstrate 
to EPA acceptable performance of the ISGS treatment for the Surficial 
Aquifer zone, the Surficial Aquifer zone at the former Process area and 
at the former South Lagoon will be treated with In-situ solidification 
(ISS/S). 


The described challenges to implementing ISGS technology are partially the 
basis for the proposed staged or phased remedy implementation strategy at 
the Site. At each time stage during remedy implementation, new assessment 
of success or effectiveness can be made. Based on results of such 
assessments, EPA is prepared to require the PRP to implement additional 
remedial technologies. These redundancies in protectiveness are possible in 
part because of the phased implementation strategy. Furthermore, the 
required Five-Year Review cycle provides additional periods of remedy 
evaluation over the long-term and additional feedback information for EPA to 
determine if PRP needs to implement additional remedial actions. 


Proposed ISBS Pilot Study 
It is our understanding that EPA is considering a plan in which Beazer would implement 
a full-scale ISBS pilot study in the former process area. The study would be initiated 
immediately and would be conducted concurrently with reinedial design and 
implementation of the other remedy components (i.e. the slurry wall and other 
components excluding DNAPL source zone treatment). The stated intention is that the 
study would not delay the overall remedy implementation, since it would be started 
immediately, would be conducted during remedial design, and be completed by the time 
DNAPL source area treatment would be initiated. 


Our concerns with this pilot study approach are that: (I) the results ofthe study and 
success of the ISBS treatment will be uncertain and subject to much debate (for the 
reasons described above), and (2) the pilot test will result in a significant delay in remedy 
implementation. As described above, in research performed by Thomson et al (2008) at 
the Borden site, which was under much more controlled conditions with much more 
homogeneous and transmissive geology (in a sandy aquifer) than the Koppers Gainesville 
site, it took 4 years for the system to reestablish equilibrium after treatment. Given lower 
transmissivity and the more complex geology at Koppers Gainesville, it is likely to take 
even more time for the groundwater system to re-equilibrate post-treatment at this site. 
For these reasons we object to moving forward with the pilot study, and recommend 
selection and implementation of ISS/S and/or e.xcavation as the remedy for treating SA 
and UHG source areas. 
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However, if EPA chooses to move forward with the ISBS pilot study, the study would 
need to be rigorously designed, implemented, and evaluated and the burden of proving 
the success ofthe technology should be on Beazer. The study would need to include the 
following at a minimum to provide defensible results: 


A. Development of metrics and criteria that can adequately measure ISBS performance 
within the required timeframe (i.e. the limitations of available performance metrics 
described above would have to be overcome); 


B. Characterization of DNAPL extent & architecture (the present characterization is not 
adequate for remedial or pilot study design or performance assessment); 


C. Concurrent pilot testing of ISS/S to provide side-by-side comparison of the 
technologies, and assist in providing performance criteria for comparison with ISBS; 


D. Pre-treatment inonitoring (to establish baseline conditions); and 
E. Post-treatment monitoring, data analysis, and reporting. 


Concurrent pilot testing of ISS/S at another source area would provide a side-by- side 
comparison of the two technologies, and would help to provide an indication of the 
relative success ofthe ISBS. For example, assuming a methodology can be developed to 
measure downward mass loading, data from the ISS/S pilot would provide a relative 
reference point for comparison. 


EPA Response: 
In the interest of addressing concerns regarding the implementation of ISGS, the 
remedy has been modified somewhat since the issuance of the Proposed Plan. 
The remedy consists of the following: 


• In place (in-situ) solidification and stabilization (ISS/S) of contamination 
from ground surface to the upper Hawthorn Group zone (0 to 65 feet 
bis) at two of the four principal contaminant source areas (the former 
North Lagoon and the former Drip Track area). The ISS/S component 
of this remedy component will be implemented through injection of 
stabilizing chemicals into the ground surface. This ISS/S treatment is 
subject to acceptable performance demonstration during pilot tests or 
treatability studies. Pilot tests/treatability studies are tests conducted 
with contaminated Site materials and stabilizers to determine if cleanup 
goals will be met. 


• n-situ geochemical stabilization (ISGS) (also referred to as in-situ 
biogeochemical stabilization (ISBS) of DNAPL from ground surface to 
the bottom of the upper Hawthorn Group zone (0 to 65 feet bis) at two 
of the four principal contaminant source areas (former Process area 
and the former South Lagoon). The ISGS component of this remedy 
component will be implemented through injection of oxidizing and 
stabilizing chemicals into the ground surface. This ISGS treatment is 
subject to acceptable performance demonstration during pilot tests or 
treatability studies. Pilot tests/treatability studies are tests conducted 
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with contaminated Site materials and stabilizers to determine if cleanup 
goals will be met. If pilot tests/treatability studies do not demonstrate 
to EPA acceptable performance of the ISGS treatment for the Surficial 
Aquifer zone, the Surficial Aquifer zone at the former Process area and 
at the former South Lagoon will be treated with In-situ solidification 
(ISS/S). 


The described challenges to implementing ISGS technology are partially the 
basis for the proposed staged or phased remedy implementation strategy at the 
Site. At each time stage during remedy implementation, new assessment of 
success or effectiveness can be made. Based on results of such assessments, 
EPA is prepared to require the PRP to implement more stringent or costly 
remedy technologies. These redundancies in protectiveness are possible in part 
because of the phased implementation strategy. Furthermore, the required Five-
Year Review cycle provides additional periods of remedy evaluation over the 
long-term and additional feedback information for EPA to determine if PRP needs 
to implement additional remedial actions. 


7. We support the Slurry Wall and cap components of the Proposed Remedy. We 
also support EPA's designation of all DNAPL as a principal threat waste. However, 
the ROD should also address UHG source areas east ofthe property boundary that 
are outside the slurry wall shown in the Feasibility Study. 


Slurry walls are a well demonstrated technology for the purposes they are designed for. 
We believe the slurry wall will minimize lateral movement ofcontaminants within the 
SA and UHG. It will not (and is not intended to) affect vertical movement of 
contaminants in any aquifer unit, or lateral movement ofcontaminants in the LHG or 
UFA. Even with the most effective treatment ofthe DNAPL in the SA and UHG, there 
will continue to be a dissolved phase plume (or plumes) outside the source zones that will 
need to be contained. Therefore, the slurry wall will be an important component ofany 
remedy. 


We support EPA's designation of all DNAPL as a principle threat waste, and that 
"remedial actions proposed as a part ofthis Plan are intended to address DNAPL (i.e. 
principle threat waste) impacts, regardless of its location or source origination on the 
Koppers site." 


There is evidence of DNAPL within the UHG to the east ofthe Koppers site which is 
outside ofthe footprint ofthe slurry wall as depicted in the Feasibility Study. Based on 
borings along the eastern boundary ofthe site and dissolved phase contamination in UHG 
wells, it is evident that DNAPL has migrated off-site within the UHG to the vicinity of 
the HG-26 well cluster on the Cabot Carbon Site. It is not clear from the Proposed Plan if 
or how these off-site source areas will be addressed. Treatment of DNAPL in these areas 
should be included in any final remedy since it is a principle threat waste and is an 
ongoing source of groundwater contamination. The fact that the area to the east of the 
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Koppers site is not owned by Beazer does not preclude them from employing appropriate 
remedies in this area. 


The CS.X rail line on the eastern property boundary is unused to the south and terminates 
at 23rd Avenue. It is our understanding that to the north the closest user is Harwood 
Brick Distributors, Inc. (northeast of the Koppers site) at 3302 NE 2nd Street. It is 
important to consider the potential of this unused segment of railroad bed to be 
incorporated into the Koppers site and used to expand the area ofthe slurry wall to the 
east. Although this is a small area, it would provide additional area for containment of 
contamination in the surficial and UHG. 


EPA Response: 
EPA will consider treatment of UHG soil/groundwater east of Koppers where 
available data indicate Principal Threat Waste (NAPL) is or is likely present in 
close proximity. Treatment needs to be capable of reducing contaminant 
mass/concentration of all contaminants of concern. The inclusion of the railroad 
area into the slurry wall, as will many pertinent issues, will be evaluated and 
addressed as part of the Remedial Design document. During remedial design 
the precise alignment of the vertical barrier wall will be data driven as determined 
by additional sampling and lithologic logging, it may or may not follow the 
alignment shown in figures presented in the proposed plan and FS. 


8. We support use of Chemox or ISBS in the LHG. However, existing LHG 
monitoring wells should either be retained or replaced. 


Treatment of creosote DNAPL to reduce inobility and migration ofcontaminants into 
groundwater in the Hawthorn Group to the maximum extent possible is a high priority. 
We support the concept of injecting Chemox or ISBS into the LHG 
to immobilize DNAPL to the extent practicable. Although we have concerns about the 
performance of ISBS, the ability to deliver the reagent to adequately contact all the 
DNAPL, and the ability to measure the performance of ISBS (described above), we 
recognize that it is not possible to deploy ISS/S, excavation or other more robust 
remedies at the depth of the LHG with current technology. The depth, limited 
permeability and heterogeneity ofthe geological strata also make injection of Chemox, 
ISBS or other chemicals diffictilt Limitations ofthe abiliti' to treat the LHG DNAPL 
make it all the more critical to employ effective monitoring and hydraulic containment in 
the UFA. 


The existing LHG monitoring wells are important for monitoring the status ofthe site and 
effectiveness of the site remedies. They will be particularly useful in long term 
monitoring ofany remedies employed in the LHG. It would be preferable to retain the 
existing LHG wells, however, if they cannot be retained when ISS/S is implemented, they 
should be replaced after ISS/S is implemented. It is important to note that at the present 
time there are no LHG monitoring wells in the Process Area or South Lagoon - and we 
believe wells in the LHG are required at both of those source areas. 
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We do not object to injecting ISBS into a LHG well that must be removed before ISS/S 
treatment and replaced anyway, although their small diameter is likely to make them 
poorly suitable as injection wells. However, where possible, existing LHG wells should 
be retained and used, in conjunction with additional new LHG inonitoring wells for long-
term monitoring (ISBS or Chemox cannot be injected into wells that will be retained). 
ISBS or Chemox injection should be performed using new dedicated injection wells. 


We propose that the ROD include a provision that Chemox or ISBS will be employed in 
the LHG using dedicated injection wells with existing, and new inonitoring wells (as 
appropriate) being used to monitor the success of this action. We recommend that 
implementation of LHG remedies be staged to occur after implementation of the other 
site remedies to allow time for observing effects of remediation in the UHG and to permit 
installation of additional monitoring wells after the SA and UHG are stabilized. The 
exception to this would be that Chemox or ISBS will be deployed to the existing DNAPL 
impacted LHG inonitoring wells that must be removed as part of the SA and UHG 
remedies. 


EPA Response: 
New lower Hawthorn Group (LHG) wells will be needed, for both injection of 
chemicals to treat highly contaminated groundwater and as replacements for 
existing monitoring wells that would be destroyed as a result of source area 
remedial actions. The advantage of replacing LHG wells in source areas (e.g. 
HG-IOD) is that before and after data can be obtained to evaluate the effects of 
remedial actions on groundwater quality. 


On the other hand, if replacement wells are constructed exactly where older LHG 
wells have been removed after being used as points of injection of an oxidant, 
the groundwater results may be mostly indicative of how the point injections have 
influenced groundwater quality, rather than being indicative of how the overall 
source area remedy has affected groundwater quality. Additionally, LHG wells 
within the area of source treatment/containment would not function as effective 
compliance monitoring wells. 


A preferred option would be to construct new LHG monitoring wells outside of the 
treatment/ containment area to act as both indicators of the overall effectiveness 
of the source area remedial actions and as compliance point monitoring wells (for 
at least the 5 pg/L Federal MCL for benzene). These wells probably need to be 
installed and monitored more than once prior to source area remedial action in 
order to provide a baseline water quality profile. EPA agrees with the proposal 
here and in Recommendation 9 that LHG wells need to be added to specifically 
monitor the Former Process Area and South Lagoon. There may be some 
advantage to completing new LHG wells for chemical injection within the source 
containment zone (probably not within the actual footprint of the principal source 
areas or identified DNAPL zones). 
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The last paragraph of Recommendation 8 recommends that the LHG remedies 
be staged to occur after implementation of other remedies to allow time for 
observing effects of remediation in the upper Hawthorn Group (UHG) and to 
permit installation of additional monitoring wells after the surficial aquifer and 
UHG have stabilized. It may require years to be able to evaluate the effects of 
remediation in the UHG on a broad scale, therefore, delaying the LHG remedial 
action until this time occurs does not make sense. The idea that remedial 
actions in the LHG may have to occur after source area remedial actions in 
shallower zones occurs does make sense, if new LHG wells are drilled into areas 
where shallower source area remedial actions are implemented. 


9. Additional characterization is needed to delineate DNAPL source areas and 
dissolved phase plumes. 


The Proposed Plan appropriately includes: "Expansion of surficial aquifer and HG 
monitoring network for: (I) establishment of sentinel locations; (2) demonstration of 
active natural attenuation processes; and (3) establishment of trigger locations for 
contingency actions." We request a fourth objective be added to "further delineate 
DNAPL source areas to define the lateral limits ofsource zone treatment in the Surficial 
Aquifer and Hawthorn Group". Source areas should be defined on the basis of visual 
evidence of NAPL or staining in continuous soil cores or naphthalene concentrations in 
groundwater in excess of 1,000 |.tg/L (ppb). Note that the "source area" boundaries 
presented on plan view figures in the FS and other documents are based on estimated 
footprints ofthe lagoons and other areas that existed at the site at one time and the results 
of investigations of Surficial Aquifer contamination conducted in 2004; they likely 
underestimate the area over which DNAPL has spread in the SA and in the underlying 
UHG or LHG. The areas contaminated by residual and mobile DNAPL need to be fully 
characterized in all aquifers units as part ofthe reinedial design so that remedies will be 
implemented as effectively as possible. 


Additional HG vvell(s) are needed at the northern boundary to evaluate potential off-site 
migration in that area. Low levels of Koppers-related organics were detected in a private 
irrigation well in proximity to the northern boundary ofthe Koppers site. 


The expansion ofthe surficial aquifer and Hawthorn Group monitoring network should 
include additional LHG wells near the source areas. At the present time there are no LHG 
inonitoring wells in the Process Area or South Lagoon - we request that the ROD require 
specifically that such wells be installed. 


Finally, the ROD should require characterization to locate potential, but as-yet 
.unidentified, source areas. This includes investigations to determine if buried drums exist 
at the site, and to determine if there is contamination from other process or waste 
treatment areas that might have existed outside ofthe identified source areas. 
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EPA Response: 
Some additional characterization of the potential extent of source areas is 
needed, especially in the area to the northeast of the north lagoon, where there is 
the potential for DNAPL to be migrating (or to have migrated) to the northeast on 
top of both the middle Hawthorn clay and the lower Hawthorn clay (see 
illustrations below). 
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Recommendation 9 states that additional Hawthorn wells are needed at the 
northern property boundary to evaluate potential off-site migration in this area. 
While on-property Hawthorn monitoring wells are needed north of the North 
Lagoon and Drip Track areas, there does not appear to be a current need for 
more wells beyond the northern property boundary, based on data from existing 
wells HG27S/ HG27D. Wells as far north as the northern property boundary may 
or may not be needed. 


10. The soil consolidation (if implemented) and cap, and any future development of 
the site should be configured so as not to significantly obstruct the ability to further 
treat source zones in the future. 


Due to the uncertainties associated with the DNAPL treatments, particularly in the LHG, 
there may be a ftiture need to further treat source areas and/or to add additional 
inonitoring wells. In addition, there may be advances in technology which will allow 
more effective treatment. Therefore, the cap and soil consolidation, and any future 
development should be configured so as to not significantly obstruct the ability to access 
and treat source areas. 


EPA Response: 
EPA agrees with this comment. Five-year reviews are required by law to provide 
feedback information on remedy effectiveness and on the ability for future 
remedial activities to be implemented. With EPA and FDEP involved in future 
land-use agreements, access points would be included in any future land-use 
development to allow for additional remedial action to be implemented (e.g.. 
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additional Chemox injections, additional monitor well installation, etc.), if 
necessary. 


2.0 ON-SITE / OFF-SITE SURFACE SOILS REMEDY 


COMMENTS AND RECOMMENDATIONS 


11. The USEPA Proposed Plan remedy for the surface soils and the future land use 
assumptions made by USEPA have not been sufficiently coordinated with the City 
of Gainesville and local stakeholders. Additional coordination with the City of 
Gainesville and local stakeholders is needed regarding the future land use vision. 
The final remedy for the Koppers site must meet the following minimum criteria: 


A. It should be based on an explicit redevelopment vision; 
B. It should be compatible with a redevelopment scenario that includes a step 


down in land use types from east to west on the site; 
C. Clean-up of soils to the west and north of proposed containment area to 


allow redevelopment with all residential land use categories; 
D. Industrial re-use should not be considered appropriate land use for the site; 


and 
E. Remedy should be compatible with eventual reuse of City of Gainesville 


Public Works property north ofsite. 


The USEPA's efforts to solicit input from the City of Gainesville and the local 
community on the flnal site remedy and especially surface soil remediation and future 
land use issues has not been timely nor adequate and has not allowed sufficient time to 
solicit appropriate community input on impacts ofthe EPA proposed soil remedy. The 
reuse vision for the site discussed by USEPA's Reuse contractor, E~. in presentations to 
the community has assumed a preselected remedy for soils that is not compatible with the 
City of Gainesville future redevelopment vision for the site. Insufficient time has been 
allowed to provide adequate and appropriate involvement from the City and local 
stakeholders in the remedy selection process. 


EPA Response: 
EPA makes use of several sources of information when evaluating future land 
use during CERCIJ\ remedy selection, including the EPA directive "Land Use in 
the CERCLA Remedy Selection Process" (EPA OSWER Directive No. 9355.7-
04). It is important to note a distinction between the use of the term "residential" 
in the world of zoning and use and the term "residential" as that term is used in 
describing soil cleanup standards at hazardous waste sites. In the second case, 
the use of the word "residential" cleanup standards at a hazardous waste sites 
means a soil cleanup that would allow for unrestricted and unlimited use at a site. 
EPA contractor E^ presented a conceptual document that did not accurately 
depict such details as the footprint of the onsite soil containment areas. 
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The concept of converting a long-standing industrial property, one used for 
highly-invasive industrial operations for nearly a century, into a pristine 
unrestricted-use property must be considered within the context of reason and 
technical feasibility. EPA is required to look at reasonably anticipated future land 
uses in determining what cleanup criteria to apply at a Superfund Site. EPA has 
determined that unrestricted residential use is not a likely or practical future land 
use for the Site. However, a remedy that in effect meets Florida residential 
default cleanup standards has been selected. The remedy calls for clean soil to 
be placed over almost the entire Site. EPA has made its reasonably anticipated 
land use determination based on several factors including property owner Beazer 
East's planned retention of Site ownership and its indicated future use ofthe Site 
as commercial, recreational or mixed use with a residential component. 
Therefore, the EPA has determined that the reasonably anticipated future land 
use of the Koppers portion of the Site is likely to be commercial, recreational or 
mixed-use with a residential component. 


Even if unrestricted land-use were a reasonable goal for this particular Site, the 
time element required to achieve it would extend for several decades and involve 
numerous iterations of remedial action at the Site. One ROD (with one set of 
remedial technologies) may not cover all the elements required to achieve such a 
goal. The only way to achieve the comment's stated goal is to remove tens to 
hundreds of millions of cubic yards of contaminated surface and subsurface 
material (soil and water down to depths of several hundred feet below ground 
level) over time. Even if this were technically feasible and financially viable, the 
disturbance to the surrounding community during its implementation would 
generate substantial risk and disruption to the community over a longer period of 
time. 


As stated previously, EPA is in agreement that treatment or removal is preferable 
in instances where such action can be technically implemented and taken without 
incurring adverse impacts on health or environment (i.e., making the situation 
worse). In fact, such is required to be EPA's preference, by law. At this Site, all 
possible technologies for treatment or removal of contaminant mass have been 
identified and evaluated over the course of several years with the input of 
numerous technical experts, both associated with EPA and independent of EPA. 
Consideration of all relevant information, data and potential consequences of 
implementation of alternate remedy options has led the EPA to develop the 
remedy it has proposed. 


The City of Gainesville City Commission considered and rejected a contingent 
future rezoning of the former Koppers Site to an exclusively residential use. This 
option was considered over a two-year time period during which the City planning 
commission introduced the City's initial vision of the Site as being reused as a 
mixed use commercial with a residential component similar to Atlantic Station 
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(previously Atlantic Steel Mill) in Atlanta, Georgia. As EPA has communicated to 
the City in several City Commission meetings and through other formats, there 
are few, if any, former hazardous waste sites where there is unlimited or 
unrestricted future use. However, there are many former hazardous waste sites 
where there are "residential" land uses taking place. 


The Code of Federal Regulation (CFR) Chapter 40, Section 300.430 prescribes clear 
requirements for EPA's obligations for community involvement prior to and during the 
RI/FS process and through ROD development EPA has met few ofthese obligations. For 
example, the required Community Involvement Plan was ignored for over 20 years and 
was only recently updated. The 1989 Community Involvement Plan (CIP) was required 
to be updated every 3 years (7 times during the past 21 years) to solicit comment from the 
community throughout the multiple RI, FS and RAO development process. Instead, the 
first CIP draft since 1989 was produced after EPA released its Proposed Plan. 
Additionally, the required local information repository at the Alachua County public 
library was not kept up to date for many years. These inactions on EPA's part denied 
local Gainesville residents the right to review key documents in the adininistrative record 
and provide crucial inptit to EPA throughout the Rl. FS and remedy selection process. 
These inactions denied the community its rightful role in the selection of appropriate 
remedies for the site and in determining the types of future uses the site will 
accommodate following the reinedial actions. 


EPA Response: 
This comment/response process is involving the community and stakeholders in 
the process. Additionally, representative stakeholders were involved in the FS 
development and evaluation process. EPA has provided all reasonable means of 
involving the interested public. 


The City of Gainesville has previously provided input to EPA regarding its vision for 
ftiture redevelopment ofthe site. It is not clear and it has not been communicated to the 
local community how the USEPA's proposed remediation scenario for the site will 
impact or limit future redevelopment ofthe site and how it may comply with the City's 
redevelopment vision. In particular, USEPA's proposal to meet FDEP commercial soil 
clean-up target levels (SCTLs) and not residential SCTLs for surface soils in the areas 
outside ofthe containinent area as well as the construction ofa large soil consolidation 
area will signiflcantly impact future land use and adversely impact the financial health 
and vitality of surrounding properties and neighborhoods. Additional coordination with 
the City of Gainesville and local stakeholders is needed regarding the future land use 
vision. It is critically important to the local acceptance of any final remedy for the 
Koppers site that it meet the following minimum criteria described above. 


EPA Response: 
It is important to note a distinction between the use of the term "residential" in the 
world of zoning and use and the term "residential" as that term is used in 
describing soil cleanup standards at hazardous waste sites. In the second case. 
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the use of the word "residential" cleanup standards at a hazardous waste sites 
means a soil cleanup that would allow for unrestricted and unlimited use at a site. 


The City of Gainesville City Commission considered and rejected a contingent 
future rezoning of the former Koppers Site to an exclusively residential use. This 
option was considered over a two-year time period during which the City planning 
commission introduced the City's initial vision of the Site as being reused as a 
mixed use commercial with a residential component similar to Atlantic Station 
(previously Atlantic Steel Mill) in Atlanta, Georgia. 


EPA makes use of several sources of information when evaluating future land 
use during CERCLA remedy selection, including the EPA directive "Land Use in 
the CERCLA Remedy Selection Process" (EPA OSWER Directive No. 9355.7-
04). In this instance, the PRP is the property owner and does have input into the 
future use. As EPA has communicated to the City in several City Commission 
meetings and through other formats, there are few, if any, former hazardous 
waste sites where there is unlimited or unrestricted future use. However, there 
are many former hazardous waste sites where there are "residential" land uses 
taking place. 


The City Commission on June 23. 2008 adopted Resolution No. 071173 that authorized 
the City Manager to study the present and future land use ofthe Site including, but not 
limited to, those areas within the site with the highest levels of contamination, and to 
recommend any appropriate changes to the future land use and zoning maps that may 
include residential or mi.xed residential and commercial uses. The City Plan Board met on 
September 23, 2010, after receiving public comments and developed a land use policy 
recommendation for the Koppers site that recommends residential type development 
outside of the slurry wall area. Such a policy would also amend the City's 
Comprehensive Plan by adding a policy that will guide the future development ofthe Site 
for reuse that does not consider industrial use as an appropriate use for the Site. City staff 
presented the Plan Board general recommendation to the City Commission on September 
27, 2010 and it was well received by the Community and the City Commission. The 
Comprehensive Plan amendment will be formally presented to the City Commission in 
the ne.xt few months and the amendments to the City's Comprehensive Plan are 
anticipated to be adopted by the end of summer 2011. 


The City of Gainesville is currently developing reuse plans for the 10 acre City Public 
Works parcel north of the former Koppers Site. It is critical that the reuse plan for the 
Koppers site be coordinated with and be compatible with the reuse plans developed for 
the City's property. 


II . Landfilling of contaminated on-site and off-site soils and sediments in a large on-
site consolidation area is unacceptable to the community. USEPA did not evaluate 
off-site disposal of excavated surface soils and sediments despite statements in the 
FS that evaluation of offsite soil disposal would be completed. 
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The massive soil consolidation area should be eliminated as part of the final remedy 
and offsite disposal of excavated contaminated soils should be evaluated in an 
amended FS and considered as part of the final remedy. 


USEPA should implement offsite disposal of excavated soils that originate from the 
area outside of the containment area as well as soils and sediments removed from 
adjacent residential and commercial properties, rights of way and creeks. 


EPA Response: 
It is not accurate to state that "USEPA did not evaluate off-site disposal of 
excavated surface soils." The feasibility study process for this Site did assess 
several variations of the excavation remedy option. Excavation with onsite soil 
management was evaluated in the FS as onsite alternatives OnR-3A and OnR-
3B. Excavation with offsite soil management was considered and discussed 
during the several meetings of the Joint FS Workgroup. Details of the offsite soil 
management options were considered through a TRC report (2005) entitled 
Source Removal Assessment Report. In that report, offsite soil management 
was evaluated as Alternative 1 (excavation and offsite incineration) and 
Alternative 4 (excavation and offsite landfill) assuming that excavation was 
limited to the Surficial Aquifer soil (0 to -23 feet below ground) and that only 
DNAPL-impacted soils were removed (i.e., attaining soil remediation goals was 
not a basis for that particular report). The analysis presented in the TRC (2005) 
report was determined by EPA to be sufficiently satisfactory to conclude that an 
offsite soil management option was not feasible for the Site. Under more 
stringent assumptions (e.g., deeper subsurface soil excavation, broader soil 
excavation criteria such as meeting soil cleanup standards (not just DNAPL 
removal), etc.), the offsite soil management option of the excavation alternative 
would be even less viable for this site. Based on this decision to screen out the 
offsite soil management option, it was not carried into the remedy FS document 
except by reference (e.g., Section 2.3.1.1 in the May 2010 Cabot 
Carbon/Koppers Feasibility Study). With a sufficiently inclusive ROD, it is 
possible that sub-volumes ofsoil with specific characteristics (i.e., non-hazardous 
or not containing listed wastes) can be addressed through remedy options other 
than containment. 


The City and County and the local community strongly object to the creation ofa large, 
thirty-two acre soil consolidation area on top ofthe source area containment cap which 
could contain from 190.000 to 240,000 cu yds of soils contaminated with dioxins, 
arsenic, polynuclear aromatic compounds (PAHs) and other toxic soil contaminants. 
According to the presentation given to the local community on June 14, 2010 by E2. the 
land reuse consultant hired by USEPA, the height ofthis soil consolidation area may be 
as high as 8 to 10 feet above current land surface with a 3:1 slope on the sides. The 
community finds the magnitude ofthis soil consolidation area filled with toxic soils to be 
highly objectionable. The City and County request that this massive soil consolidation 
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area be eliminated as part of the final remedy and that offsite disposal of excavated 
contaminated soils be evaluated in an amended FS and considered as part of the final 
remedy. Should soil cover be required as part ofthe low permeability cap over the source 
areas it should be constructed with the minimum height necessary for proper cover and 
drainage and the soils used should be uncontaminated clean soils. 


EPA Response: 
The analysis presented in EPA's land-use contractor's document regarding 
possible land reuse options for the former Koppers Industries site was 
conceptual in nature, and was not an EPA policy or an engineering basis of 
design. Engineering design will require further investigation to provide sufficient 
precision for construction and monitoring of remedy technologies, within the 
context of other site-specific requirements and agreements. 


The City and County believe that the creation ofa significant soil consolidation area will 
signiflcantly limit the types and amount of redevelopment possible for the property in the 
future. It will create a permanent mound of contaminated soils in the middle ofthe City 
of Gainesville that is incompatible with the adjacent urban residential and commercial 
areas. 


In the Feasibility Study report. Section 2.6 presents "'the technologies that will be carried 
forward in the evaluations based on the screening evaluations presented in Sections 2.4 
and 2.5." (See page 2-44 ofthe FS report). Specifically included in Section 2.6.6 in the 
list of technologies to be evaluated in detail in the FS for untreated soils is "offsite 
landfill disposal''. (See page 2-46 ofthe Koppers site FS report). 


In spite of making a commitment in Section 2.6.6 to evaluate offsite soil disposal in 
detail, not a single reinedial alternative in the FS report included an evaluation of offsite 
soil disposal, even for minimally contaminated soils. In fact the complete set of 
alternatives evaluated is consistent in that none of them considered the removal of any 
contamination from the site. 


It appears that USEPA made a pre-determined decision during the FS to not evaluate any 
off-site disposal alternatives and to, in effect, turn the Koppers site into a permanent 
waste disposal facility for all on-site and off-site contamination. This decision was made 
without any effort to assess the benefits that removal of contaminated soil would have on 
the redevelopment potential of the site or other factors and with disregard to its 
statements in the FS report that offsite disposal would, in fact be evaluated. 


The City and County request that USEPA complete the evaluation of remedial 
alternatives that include offsite soil disposal as stated in the FS. The City and County 
request that USEPA implement offsite disposal of excavated soils that originate from the 
area outside of the containment area as well as soils and sediments removed from 
adjacent residential and commercial properties, rights of way and creeks. 
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The City's Wellfield Protection Code (section 30-200 through 30-204) would require a 
Wellfield Protection Special Use Permit for the landfilling of offsite hazardous waste 
materials on the Koppers site. Section 30-70 treats processes involving inorganic and 
organic chemicals as a specially regulated industry and is only allowed by special use 
permit. City staff is not likely to recommend the relocation of off-site soils and sediments 
because this area is within the wellfield protection zone. The City's own practice is to 
remove onsite contaminated soils and sediments, as performed on the Depot Park Site on 
South Main Street and to transport such soils and sediments to a proper treatment 
facility. 


EPA Response: 
Excavation and off-site disposal as technology options were evaluated in the FS 
and screened out early in the process. The FS did assess several variations of 
the excavation remedy option. Excavation with onsite soil management was 
evaluated in the FS as onsite alternatives OnR-3A and OnR-3B. Excavation with 
offsite soil management was considered and discussed during the several 
meetings of the Joint FS Workgroup. Details of the offsite soil management 
options were considered through a TRC report (2005) entitled Source Removal 
Assessment Report. In that report, offsite soil management was evaluated as 
Alternative 1 (excavation and offsite incineration) and Alternative 4 (excavation 
and offsite landfill) assuming that excavation was limited to the Surficial Aquifer 
soil (0 to -23 feet below ground) and that only DNAPL-impacted soils were 
removed (i.e., attaining soil remediation goals was not a basis for that particular 
report). The analysis presented in the TRC (2005) report was determined by 
EPA to be sufficiently satisfactory to conclude that an offsite soil management 
option was not feasible for the Site. Under more stringent assumptions (e.g., 
deeper subsurface soil excavation, broader soil excavation criteria such as 
meeting soil cleanup standards [not just DNAPL removal], etc.), the offsite soil 
management option of the excavation alternative would be even less viable for 
this site. Based on this decision to screen out the offsite soil management 
option, it was not carried into the remedy FS document except by reference (e.g.. 
Section 2.3.1.1 in the May 2010 Cabot Carbon/Koppers Feasibility Study). Also, 
it should be noted that in accordance to the EPA RI/FS Guidance document 
(OSWER Directive 9355.3-01, October 1988) "Offsite transport and disposal 
without treatment is the least favored alternative where practicable treatment 
technologies are available." 


12. The USEPA Proposed Plan remedy for surface soils for the area outside of the 
containment area is excessively vague about the specific actions that will be taken to 
meet FDEP SCTLs in this area. It is not clear if FDEP SCTLs will be met by 
covering contaminated soils or by removal of contamination followed by 
appropriate clean fill cover. There is also no detailed discussion of how FDEP 
Leaching Criteria will be met. 
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USEPA should provide more detail in an amended FS and commitment regarding 
specific actions to be taken to remediate soils in the western and northern areas 
outside ofthe proposed containment area. 


Specillc actions to be taken to remediate or address the elevated "hot spots" needs to 
be specified in the plan or ROD. 


EPA Response: 
For offsite soil contamination, three options are being considered for maximum 
implementability. The options include: 


• Excavation and removal of soil containing concentrations of contaminants 
that exceed specified cleanup goals associated with present use of the 
land. 


• Engineered controls that prevent contact with impacted soil that exceeds 
cleanup goals based on present land use. 


• Institutional controls that protect access and use of land/properties. 


Concentrations of site-related contaminants in off-site soil are being compared to 
the Florida SCTLs. SCTLs are conservative and protective of human health for 
intended uses of the land (i.e., there are different cleanup levels for residential 
and commercial land uses). The Florida Department of Health (FDOH) is 
conducting a health survey in the vicinity of the former Koppers Site and 
continues to issue health advisories a s soil sampling results are obtained. 
The proposed remedy for on-site non-source area surface soils is extremely vague 
regarding specific remedial actions to be implemented at specific areas of surface soil at 
the site. According to the proposed plan, some surface soil could be excavated and 
consolidated under caps in the source zones (the Consolidation Area), some surface soil 
could be graded, and some surface soil could be graded and placed beneath a cap of 
unspecified composition outside ofthe source zones. The Feasibility Study (FS) report 
includes an even longer list of potential actions that might be implemented at any 
particular location for onsite surface soil, including: 


A. E.xcavation only 
B. E.xcavation with a 2 ft cover 
C. Placement ofa two-foot soil cover without excavation 
D. Placement ofa two-foot thick impermeable cover/cap 
E. Covering with a road and or paved parking area 
F. Covering with structures (e.g.. buildings) that prevent soil exposure 
G. Placement ofa lined treatment pond over exposed soil 


The Proposed Plan does not specify at what locations any of these potential remedial 
actions will be applied. There are costs presented in the FS for excavation of 24 acres of 
surface soils, however it is not clear the source ofthis estimated amount of e.xcavated 
soils and the locations from which it is to be e.xcavated. This vagueness makes it 
impossible to understand what the site will look like after remediation, and most 
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importantly, to understand the impacts ofthe remedial action on the potential for future 
site redevelopment. 


The City and County object to this vagueness and believe that USEPA should be much 
more specific about remedial actions proposed for each area of surface soil at the site. 
The City and County are concerned that the potential surface soil remedies listed above 
will be applied in a hodgepodge manner that will seriously reduce the ease of and could 
in fact hinder redevelopment ofthe site. The City and County are also concerned that the 
remedial approach will be to simply cover contaminated soil with clean fill in an attempt 
to minimize the need to remove contaminated soils. 


USEPA should especially provide more detail and commitment regarding specific actions 
to be taken to remediate soils in the western and northern areas outside ofthe proposed 
containment area. In particular, specific actions to be taken to remediate or address the 
elevated "hot spots" where contamination at levels significantly above FDEP SCTLs 
exists in the surface soils such as in the central western boundary ofthe site and in the 
northern wooded area (See Figures 3. 4 and 5) should be described in detail (that is. 
whether this area will be excavated, if so, to what depth, or whether two feet of clean soil 
will simply be dumped on it). Greater specificity will enable all parties to understand the 
degree to which the selected remedial approach will facilitate or hinder future site 
development and provide details on how much contamination will remain on site. 


EPA Response: 
The FS and Proposed Plan were done in accordance with applicable guidance. 
As stated in the EPA RI/FS Guidance document ( OSWER Directive 9355.3-01, 
October 1988) "The objective ofthe RI/FS process is not the unobtainable goal of 
removing all uncertainty, but rather to gather information sufficient to support an 
informed risk management decision regarding which remedy appears to be most 
appropriate for a given site. The appropriate level of analysis to meet this 
objective can only be reached through constant strategic thinking and careful 
planning concerning the essential data needed to reach a remedy selection 
decision. As hypotheses are tested and either rejected or confirmed, adjustments 
or choices as to the appropriate course for further investigations and analyses 
are required. These choices, like the remedy selection itself, involve the 
balancing of a wide variety of factors and the exercise of best professional 
judgment." 


Nine criteria are used to evaluate each remedy, in accordance with CERCLA 
RI/FS Guidance (EPA, 1988). The nine CERCLA criteria used to evaluate 
remedies in the FS process are: 


1. Overall protection of human health and the environment 
2. Compliance with ARARs 
3. Long-term effectiveness and permanence 


98 







Record of Decision Appendix A: Responsiveness Summary 
Cabot Carbon/Koppers Superfund Site February 2011 


4. Reduction in mobility/toxicity/volume through treatment 
5. Short-term effectiveness 
6. Implementability 
7. Cost 
8. State Acceptance 
9. Community Acceptance 


The first two criteria (the threshold criteria) evaluate how candidate remedies 
satisfy regulatory and administrative aspects of remediation. 


Criteria three through seven (the balancing criteria) evaluate the candidate 
remedies' (1) effectiveness within the constraints presented by engineering and 
administrative limitations, (2) efficiency at meeting clean-up goals, and (3) 
economic impact based on cost to implement. 


The last two criteria (the modifying criteria) are reserved for stakeholders, 
affected public and regulatory/administrative agencies to give input to the remedy 
evaluation process. 


The CERCLA criteria encompass statutory requirements and technical, cost, and 
institutional considerations, and are grouped into three categories (threshold, 
primary, and modifying criteria) based on their function in the remedy evaluation 
process. Furthermore, these primary CERCLA criteria are expanded into sub-
criteria that clarify the intent of the primary criterion and that provide additional 
discriminatory power to the remedy evaluation process. 


13. Covering of contaminated soils outside of the containment area leaves 
permanent soil contamination and limits options for future redevelopment. Removal 
of contaminated soils in areas outside ofthe containment area should be prioritized 
before any soil covers are applied. 


Achieving FDEP Residential soil clean-up criteria for the entire area outside of the 
containment area but especially the areas near the western and northern boundary 
of the site should be targeted by the plan as the preferred alternative. This is a 
strong preference ofthe local community. 


EPA Response: 
Future onsite land-use envisioned for the Site under the proposed remedy is a 
mixed-use comprised of combinations of possible commercial and residential 
land-use. As stated previously, EPA is in agreement that treatment or removal is 
preferable in instances where such action can be technically implemented and 
taken without incurring adverse impacts on health or environment (i.e., making 
the situation worse). In fact, such is required to be EPA's preference, by law. At 
this Site, all possible technologies for treatment or removal of contaminant mass 
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have been identified and evaluated over the course of several years with the 
input of numerous technical experts, both associated with EPA and independent 
of EPA. Consideration of all relevant information, data and potential 
consequences of implementation has led the EPA to develop the remedy it has 
proposed. 


USEPA should amend the FS and provide separate cost calculations for the 
alternatives of removal of all contaminated surface soils outside of the containment 
area that are above FDEP residential or commercial SCTLs and leaching criteria. 


EPA Response: 
See Response to comment 13 regarding the FS requirements. 


The Koppers site is located in the heart ofthe City of Gainesville amidst an area of long 
established residential communities. 


The City of Gainesville has promoted "infill development" as opposed to urban sprawl, 
for many years. Maximizing the potential for redevelopment of the site is a crucial 
concern for the City and community. For these reasons, the selected remedy should: 


A. Maximize removal and not covering of soils in areas outside the containinent area 
and. 


B. Require removal of all contaminated surface soils outside ofthe containment area that 
exceed FDEP Residential SCTLs or FDEP Leachability SCTLs down to the water 
table. 


USEPA should amend the FS and provide separate cost calculations for the alternatives 
of removal of contaminated surface soils outside ofthe containment area that are above 
FDEP residential and commercial SCTLs and Leaching criteria. By doing so, a decision 
can be made as to the feasibility of cleaning up these surface soils to meet commercial or 
the more stringent residential SCTLs by e.xcavation. For example, review ofthe surface 
soil data from the site appears to indicate that removal of up to 2 feet of soils in several 
areas ofthe approximately 300 foot wide area near the western and northern boundary 
and in several additional locations in the areas outside of the consolidation area may 
allow reaching of FDEP residential SCTLs for dioxin and benzo-a-pyrene toxicity 
equivalents (TEQ) and potentially for arsenic impacts as well (See Figures 3, 4 and 5). 
Such a removal of surface soils along with a commitment to remove soils from "hot 
spots" in this boundary area and in the northern area will provide more flexibility for 
future redevelopment ofthis property and minimize concerns about contamination from 
adjacent residential areas. This approach is a strong preference of the community. The 
City and County would like to see serious commitment to approaches that maximize 
removal of contamination in the area outside ofthe containment area. 


EPA Response: 
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Comment noted; however, the FS has been completed and will not be amended. 
Cost estimations for remedy components will be included in the ROD. The FS is 
designed for remedy evaluation and feasibility, not for investigation of every 
conceivable technology and implementation. 


14. Other unknown, potential source areas outside of the containment area may 
exist and may be covered or not identified in the soil remedy. These potential 
additional source areas need to identified and remediated in the final remedy. 


.Inspection of historic aerial photographs for the site indicates the potential presence of 
disposal trenches in the northern portion ofthe site. In addition, former site workers and 
local residents have indicated that some portions of the site may have been used for 
buried drum disposal or other waste disposal activities. Considering that the site was used 
as a heavy industrial facility for nearly IOO years, there is a significant possibility that 
areas ofthe site in addition to those currently being considered for remediation to have 
been used for waste disposal practices. USEPA should implement a site-wide screening 
and investigation to evaluate the presence of additional disposal or source areas at the site 
and conduct appropriate removal or treatment any additional source areas identified. 


EPA Response: 
EPA shares the goal of identification of any additional sources and intends to 
include additional investigations of other contaminated areas before and during 
remedial design and implementation. Soils outside the containment area with 
concentrations high enough to pose a concern due to leaching to groundwater 
will be removed and placed within the containment/consolidation area. During the 
remedial design additional leachability studies will be done to assess areas for 
soil removal 


A work plan has been developed for the remedial design phase of the project to 
identify if there are possible buried drums or other primary source areas on the 
Site. This work plan describes the approach to the investigation of former 
disturbed areas and the "eyewitness" account of buried-drum disposal at the 
Cabot Carbon/Koppers Superfund Site (the Site) in Gainesville, Florida. It 
includes a description of the proposed remote sensing electromagnetic (EM) and 
ground-penetrating radar (GPR) surveys and confirmation trenching. In addition, 
soil, groundwater, and sediment sampling and analyses will continue as the 
footprint for installation of all the remedial technologies is refined. After additional 
sampling and analyses occur and the remedial action is implemented, the 
proposed on-site actions will ensure exposure at the surface has been mitigated. 


15. The off-site delineation of soil contamination is incomplete and must be 
expedited, in particular in the adjacent residential neighborhood in which residents 
continue to be exposed to Koppers contamination. 


EPA Response: 
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Off-site soil sampling and analyses have been conducted in the Gainesville area. 
Results to date indicate that the top six inches of soil obtained from right-ofway 
samples up to 300 feet west of the Site contain dioxin, and to a much lesser 
degree arsenic and PAHs at concentrations above the Florida cleanup target 
levels for unrestricted residential use. The highest contaminant concentrations 
were observed just outside the western Site fenceline. Soil samples collected to 
the north of the Site were below Florida cleanup target levels for unrestricted 
residential use. Further off-site soil sampling is currently being completed in 
residential yards in the Stephen Foster neighborhood and in City right-of-ways to 
the south, northeast, and east of the former Koppers facility. Results of these 
samples were provided to property owners. 


The City and County strongly support the proposed USEPA plan to complete the 
delineation of dioxin and other offsite contaminants to the State of Florida 
residential SCTLs for residential properties and FDEP commercial SCTLs for 
commercial properties. The City and County are against any effort to develop 
alternate clean-up standards for these offsite properties that will provide a lesser 
degree of protection of our citizens. State of Florida Residential SCTLs should also 
be met on all properties currently associated with residential uses. Additional offsite 
soil sampling needs to be performed sufficiently beyond the point where the FDEP 
SCTLs are initially achieved to confirm that soil concentrations remain at or below 
the FDEP SCTL levels. 


EPA Response: 
Cleanup of off-site soil will address contaminant levels that pose unacceptable 
risk at residences, as well as commercial properties surrounding the Site. For soil 
contamination, a range of options are proposed for use on individual subparcels 
after obtaining the consent of private property owners. The options include: (1) 
Excavation and removal of soil containing concentrations of contaminants that 
exceed specified cleanup goals associated with present use of the land; (2) 
Engineered controls that prevent contact with impacted soil that exceeds cleanup 
goals based on present land use; and (3) Institutional controls that protect access 
and use of land/properties. 


Additional offsite sampling should also be performed on and west of NW 6th Street 
west ofthe Koppers site to assure that commercial and residential areas on and west 
of NW 6th Street have not been impacted. 


EPA Response: 
EPA will require sampling where previous sample data dictates additional 
sampling is warranted. Currently there is no data indicating additional sampling 
is warranted in this area. EPA will require additional sampling where Florida 
SCTLs are not achieved. 
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Additional offsite soil sampling should be performed on nearby school properties to 
confirm that these soils do not pose a risk to children's health. 


Irrigation wells on nearby contamination impacted properties that are proposed for 
remediation in the offsite soil remedy should be identified by USEPA, sampled and 
tested for Koppers chemicals of concern and properly abandoned if determined to 
be contaminated or pose a threat to water quality. 


EPA Response: 
See General Response No. 2. In addition, delineation of offsite contamination 
within residential areas is ongoing, and data associated with those samples are 
being collected for use in the implementation of the off-site portion of the remedy. 
Soil requiring remedial action will be identified and mapped, and one or more 
remedial actions that are protective of human health and the environment. 
Based on September 2010 data, additional soil sampling is proposed for late 
December into January. 


The investigation into the extent of contamination at this site has been ongoing for 
several decades and is still incomplete Based on recently obtained offsite soils data, it 
appears that residents adjacent to the site have been exposed to contamination from the 
Koppers site that has migrated onto their property. 


The City and County are concerned about the length of time it has taken USEPA to 
complete the offsite delineation of contaminated properties and reduce the exposure 
potential to offsite residents. The City and County urgently request that USEPA expedite 
the delineation and remediation of off-site contaminated areas. The City and County are 
concerned that planned USEPA delineation of contamination on residential and 
commercial property in the neighborhood west of the Koppers site may cease when 
FDEP Residential SCTLs are reached on residential properties or FDEP commercial 
SCTLs are reached on commercial properties near the east side of NW 6th Street. Since 
commercial standards are higher than residential standards and the potential that 
windborne contaminants may have historically impacted a wider area, the achievement of 
commercial standards on the properties east of NW 6ih Street may not provide assurance 
that either commercial or residential SCTLs are achieved on commercial and residential 
properties west of NW 6ih Street. There are residential properties immediately west of 
NW 6ih Street that should be investigated to assure residents that there are no impacts 
from Koppers contamination. The City and County are requesting that delineating the 
extent ofsoil contamination must include soil sampling on and west of NW 6th Street 


EPA Response: 
EPA will initiate additional sample collection and analysis when results for 
previous soil sampling rounds indicate additional data are needed. Once 
concentrations of contaminants in soil samples are shown to be consistently 
below State of Florida STCLs, data collection will be assumed to be complete. 
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Currently there are no data Indicating additional sampling is warranted in this' 
area. 


In addition, offsite sampling needs to be performed sufficiently beyond the point where 
the FDEP SCTLs are initially achieved to confirm that soil concentrations remain at or 
below the FDEP SCTL levels. In particular, the City and County and the local citizens 
are requesting that USEPA collect and analyze additional soil samples in the residential 
areas to the north of NW 33rd Ave north of the Koppers site. Although several soil 
samples along the southern right of way along NW 33rd Avenue were found not to contain 
contamination above the FDEP residential SCTL, considering the statistical variability 
and imprecision associated with sampling and testing for very low levels of dioxins in 
soils, the long term nature of historical discharges from the Koppers site, the shifting 
wind patterns, variable tree cover and storm vvater flows which may have created 
pathways for the spread of contamination, it is important to confirm that areas north of 
the 33rd Ave and other such assumed limits of contamination are in fact free from 
impacts. 


EPA Response: 
Delineation of offsite contamination within residential areas is ongoing, and data 
associated with those samples are being collected for use in the implementation 
of the off-site portion of the remedy. Soil requiring remedial action will be 
identified and mapped, and one or more remedial actions that are protective of 
human health and the environment. EPA will initiate additional sample collection 
and analysis when results for previous soil sampling rounds indicate additional 
data are needed. Once concentrations of contaminants in soil samples are 
shown to be consistently below State of Florida STCLs, data collection will be 
assumed to be complete. Currently there are no data indicating additional 
sampling is warranted in this area. 


This is especially important due to the increased citizen concern and apprehension about 
impacts to their health and property values from being perceived to be close to a 
contaminated zone. 


Due to the presence of offsite soil contamination in nearby neighborhood rights of-way, 
concern has been raised by the community about the impact of Koppers related 
contaminants on the soils at nearby public and private schools. USEPA is requested to 
sample and test the surface soils of school properties within a 2 mile radius of the 
Koppers site to determine whether the soil concentration ofcontaminants poses any risks 
to human health. 


Irrigation wells are known to exist on offsite residential properties adjacent to the 
Koppers site. These wells may have been impacted by Koppers contamination. USEPA is 
requested to locate, sample and test these wells during any remediation of offsite 
properties and to require the proper abandonment of those wells that are contaminated or 
pose a threat to aquifer water quality. 
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EPA Response: 
Comment noted. A well survey did not identify any operating irrigation wells in the 
area. The need for additional data collection or surveys is driven by results of 
previous data collection or surveys. 


16. The City and County and nearby residents are concerned about long term safety 
of USEPA proposed remedial plan for offsite contaminated soils which will allow 
property owners to select either excavation or engineering controls or institutional 
controls as the remedy for offsite properties. USEPA should restrict the use of 
engineering or institutional controls for offsite properties, especially those that will 
remain in separate individual resident ownership where it will be difficult to enforce 
institutional controls. USEPA should require that offsite residential properties are 
cleaned using removal and restoration as a preferred remedy rather than 
engineering or institutional controls. 


Allowing engineering or institutional controls to be an option for offsite properties at the 
discretion of the property owner instead of requiring excavation of contamination and 
restoration raises significant concerns ifthe current property owner or future property 
owner does not abide by the engineering or institutional restrictions. This could cause the 
contamination in the soils to be exposed and cause a health risk to the new property 
owner and adjacent neighbors. This would be of particular concern with residential 
properties, although it is also a concern for commercial properties. The City and County 
want to avoid the possibility of creating a "hodgepodge" scattered pattern of cleaned and 
not cleaned properties in the neighborhood which will cause environmental concerns for 
future human exposure to toxic contaminants to remain in the neighborhood as well as 
impact property values. The City and County request that USEPA restrict the use of 
engineering or institutional controls on offsite properties that will remain in separate 
individual property ownership where engineering or institutional controls cannot be 
practically enforced or monitored. 


EPA Response: 
EPA expects that residents/homeowners within the impacted areas will have the 
most accurate information about their own properties with which to make 
decisions regarding which remedial option to request for their particular property. 
Furthermore, property transfer transactions to new ownership will require full 
disclosure regarding the current status of the property as it relates to institutional 
or engineering controls, and the required actions necessary to maintain 
protectiveness. EPA expects that any prospective purchaser of impacted 
properties will take this into consideration when making the decision to purchase 
or not purchase the property (-ies). The use of engineering and institutional 
controls to prevent exposure to soils with contaminant concentrations in excess 
of SCTLs is an approach created by the State of Florida risk-based corrective 
action regulations found in Florida Administrative Code 62-780. Its use would 
likely be only where an assemblage of parcels is considered as part of a 
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redevelopment of the former Koppers Site and in combination with 
redevelopment of the City of Gainesville public works Site. Pursuant to earlier 
comments by the City, its inclusion would help to facilitate Site redevelopment to 
more preferable uses such as mixed-use. 


3.0 OTHER OFFSITE IMPACTS 


COMMENTS AND RECOMMENDATIONS 


17. Neighboring residents to the Koppers site have expressed concern about the 
potential for indoor contamination of their homes. The Florida Department of 
Health has requested that USEPA require Beazer East investigate and clean-up 
nearby structures that have dust with site related contaminants that pose an 
unacceptable risk to human health. The City and County request that USEPA 
conduct appropriate investigations including sampling and take necessary remedial 
actions to address this issue. 


EPA Response: 
EPA has formed a work group with the Florida Department of Health, the Center 
for Disease Control, and FDEP to assess the need for indoor air quality studies. 
It has been EPA's experience that there have been no indoor air contamination 
issues at other wood treating sites. 


Residents living west of the Koppers site have communicated to local government 
officials their concerns about potential indoor contamination of their residences based on 
independent testing using a USEPA screening analytical method for dioxin-like 
chemicals. The reliability ofthese test data have not been evaluated by the City, County 
or the local Health Department. However, because much of the migration of 
contamination from the Koppers site to offsite residential property likely occurred via air­
borne transport of small particulates (i.e., contaminated dirt and dust) it is reasonable to 
expect that offsite properties with soil contamination may also have experienced 
deposition ofthese same particulates inside the homes. 


EPA Response: 
Comment noted; however, it is important for all stakeholders to understand that, 
within the context of a highly urbanized community, as samples are collected for 
analysis from locations farther away from the potential source(s), the ability to 
definitively correlate the analytical results from those samples to the potential 
source(s) diminishes significantly. Also, it is imperative for all stakeholders to 
consider that highly-disruptive remediation activities such as excavation and 
transport of contaminated soil have the potential to be highly invasive and to 
generate additional movement of contaminated dust. 


The Florida Department of Health (FDOH) in a September 24, 2010 letter to Mr. Scott 
Miller of USEPA stated that "EPA should require the responsible party to investigate site 
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related contaminants in the dust of nearby homes, schools, and businesses." The FDOH 
letter stated that "the 2009 AMEC Earth and Environmental, Inc. report is inadequate to 
assess this issue since it only addresses on site dust deposition under current conditions 
and does not address past off-site dust deposition. The report further states that the "EPA 
should require the responsible party to remediate nearby buildings found to have dust 
with site related contaminants at levels that pose an unacceptable health risk". Because of 
the reasonable assumption that nearby homes and structures, structures may be 
contaminated, the recommendation of FDOH and the increasing anxiety of local residents 
concerning this issue, the City and County request that USEPA expeditiously take 
whatever actions are necessary to investigate and address this issue including sampling 
within nearby homes, businesses and schools (with the property owners consent) in the 
area to determine the degree to which the interiors of these structures may have been 
impacted by contamination from the Koppers site and take appropriate remedial actions. 


EPA Response: 
EPA has convened a workgroup consisting of EPA, Centers for Disease Control 
(CDC), FDOH, and FDEP members to determine what, if any, indoor air quality 
sampling will be conducted nearby the former Koppers facility. Once this 
workgroup has determined deftnitively that indoor dust sampling will occur and 
under what circumstances, EPA will either conduct or require the responsible 
party to conduct indoor dust sampling. EPA is not aware of other instances at 
former wood-treatment sites where indoor dust has posed an unacceptable 
health risk to residents. 


FDEP has confirmed that its risk-based corrective action soil cleanup target level 
(SCTL) standards found at 62-780 do not apply to indoor dust. Therefore, 
EPA will utilize its risk criteria in determining if an unacceptable risk to health is 
present, ft is important to note that dioxin TEQ has multiple potential sources in 
the context of household dust. Prior to requiring the responsible party to 
remediate indoor living environments, it would be necessary to determine with 
reasonable certainty that the contamination is associated with the former 
Koppers Site. 


18. The City and County recommend that USEPA identify and facilitate the 
mobilization of resources to address adverse health effects of individuals via a door-
to-door health study in the neighborhood affected by the Koppers Superfund site 
contaminants, including but not limited to dioxins. To the extent that adverse health 
impacts are found to result from the Koppers offsite contamination, the USEPA is 
requested to enforce financial responsibility requirements on Beazer East. 


Neighboring residents to the Koppers Superfund site have expressed to the local City and 
County officials and the Alachua County Health Department/Florida Department of 
Health their concern about what they believe to be adverse health impacts to residents in 
the neighborhood west ofthe Koppers site that they believe may be linked to Koppers 
site contaminants. The City and County believe it is important to investigate these 
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concerns and request that USEPA identify and facilitate the mobilization of resources to 
address adverse health effects of individuals via a door-to-door health survey in the 
neighborhood affected by Koppers site contaminants, including but not limited to 
dioxins. To the extent that adverse health impacts are found to result from the Koppers 
offsite contamination, the USEPA is requested to enforce financial responsibility 
requirements on Beazer East. 


EPA Response: 
ATSDR and the State of Florida Department of Health have been coordinating 
efforts to address the offsite contamination concerns. In a letter from Dr. Thomas 
Friedman, the Director of the CDC, Dr. Friedman provided the following 
excerpted information in a letter to Ms. Cynthia Moore Chestnut, Chair Alachua 
County Board of County Commissioners: 


"The Agency for Toxic Substances and Disease Registry (ATSDR) has 
been actively supporting the Florida Department of Health (FDoH) in 
evaluating potential community exposures to contaminants at this site. 
This partnership is part of ATSDR's long-standing cooperative agreement 
program with the FDOH. 


At this time, a "door-to-door" health study based on possible dioxin 
exposures is not recommended. The potentially exposed population near 
this site is relatively small. Adverse outcomes associated with dioxin 
exposures have not been reported in populations exposed to dioxin at the 
levels seen to date in the community surrounding Cabot-Kopper's 
property. The health problems of the people living in this community are 
likely to reftect common health problems seen in any similar group of 
individuals who do not live adjacent to the Cabot-Koppers site. Given 
these facts, it would not be possible to differentiate the health problems 
within this group that are the result of their exposures to dioxin. 


We fully agree with FDOH's plan to evaluate and make recommendations 
to mitigate any current exposures to protect public health and to also take 
a broad look at cancer statistics within this community. We will continue to 
work with our FDOH partners in identifying and reducing Alachua 
community exposures to environmental contaminants on and near the 
Cabot-Koppers site and are open to reassessing the need for additional 
work should further information indicate that it is warranted." 


19. USEPA should provide for permanent relocation assistance for 
residents near the Koppers site. Temporary relocation assistance 
should also be provided for residents if desired by the residents during 
offsite and on-site remediation activities. 


The USEPA should also calculate the lost property value of homes 
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impacted by contamination from the Koppers site and address the 
issue of providing compensation for property owners. 


Relocation assistance for temporary and permanent relocation of residents adjacent to 
Superfund sites has been provided or required by USEPA at other Superfund site with 
similar contamination as the Koppers site and with similar proximity to residential 
property and receptors. Such relocation assistance is appropriate during remediation 
activities involving a large degree of soil disturbance such as is contemplated in the 
proposed plan. Such actions have a significant potential for creating further offsite 
impacts. 


For these reasons. USEPA should provide for temporary relocation assistance to residents 
adjacent to or near the site during soil remediation activities. This relocation assistance is 
especially important for residents that are most vulnerable to potential health impacts, 
such as the elderly, very young or pregnant residents, or those with existing respiratory or 
related health problems. USEPA should also offer the option for permanent relocation of 
residents living on properties that are within the delineated area impacted by 
contaminants from the site as a means to reduce their ongoing exposure. 


Neighboring residents to the west ofthe Koppers site have reported to local government 
that their property values have been significantly negatively impacted by the recent 
discovery of contamination above FDEP SCTLs in the rights of ways in their 
neighborhood. Planned residential property sampling in the neighborhood may confirm 
that the contamination is widespread in the neighborhood. While USEPA's proposed plan 
calls for the clean-up of contaminated offsite soils, there is a contamination stigma now 
attached to these properties. The City and County request that USEPA address this 
situation by calculating the lost property value of the homes impacted by the 
contamination inthe neighborhood and providing compensation to impacted property 
owners. 


EPA Response: 
EPA has limited authorization under the NCP. EPA is neither structured nor 
authorized to reimburse property owners for perceived loss of property value. 
CERCLA was enacted to provide a program for identifying and responding to 
releases of hazardous substances into the environment. SARA was enacted to 
strengthen CERCLA by requiring that site cleanups be, to the fullest practicable 
and technically feasible extent, permanent and that they use treatments that 
significantly reduce the volume, toxicity, or mobility of hazardous pollutants. 
CERCLA authorizes the EPA to protect the public health and welfare and the 
environment from the release or potential release of hazardous substances, 
pollutants, or contaminants. 


4.0 STORMWATER REMEDY 


COMMENTS AND RECOMMENDATIONS 
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20. The Proposed Plan is overly brief in storm water strategy and controls that are 
integral elements of the remedial action plan for the Site. The Plan does not include 
strategy, design criteria, essential site data and final cover landscaping descriptions. 
Additionally, the storm water remedy should include the use of an underground 
pipe to replace the open storm water ditch on the site. 


The City and County requests that USEPA acknowledge these critical issues in the 
ROD and that USEPA commit to addressing them in the Remedial Design 
document. 


EPA Response: 
As is the case for offsite contamination delineation and UFA hydraulic 
containment actions, storm water controls are being implemented and managed 
at the Site currently, independent of the ROD and Proposed Plan. Additional 
storm water management activities are included in the proposed remedy, to the 
extent that they are directly related to the former Koppers property. 


The Proposed Plan does not include strategy, design criteria, essential site data and final 
cover landscaping descriptions. This information is essential to the City of Gainesville 
and the public to assess the quality ofthe plan in addressing pertinent stormwater issues 
and assessing the consistency of the associated redevelopment benefits/barriers of the 
Plan with the City's 'Vision' for this piece of Gainesville. Critical stormwater design and 
control issues that should be acknowledged and addressed in the ROD and Remedial 
Design documents include options for: I) management of westerly neighborhood 
stormwater fiows; 2) major ditch fiows in conflict with the containinent area; and 3) east 
side site stormwater flows where the containment area is very close to the property line. 
Conceptual level descriptions of these will aid in the review and understanding more 
fully the consequences ofthe choices posed in the proposed plan. Control issues should 
include development of: I) design criteria for storm water; 2) soils data for the remaining 
former work area ofthe Site, and; 3) landscaping descriptions. The storm water design 
criteria should include local industry standards as well as City of Gainesville 
requirements for the Hogtown Creek basin. These criteria should also include an analysis 
that determines the likely soil particle size to provide transport to site pollutants during 
storm flows. This analysis can then be used to determine the appropriate detention time 
for the basin(s) needed to capture the majority of those particles. Soil data is needed on 
the remainder of the former work area to determine thickness and e.xtent of the 
compacted soil. This data will lead to an action plan to return the parent soil inflltration 
rate. Finally, outline work descriptions and specifications are needed for landscaping. 
This information is essential to evaluating elements ofthe stormwater design criteria and 
making judgments on how 'finished' the Site will be for future use. 


The City and County request that Reinedial Design and Proposed Plan include a 
commitment to implement a piped conveyance instead of an open stormwater ditch for 
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the stormwater leaving NW 23rd Avenue and crossing the site. This will minimize 
potential transport of contaminated sediments from the site. 


EPA Response: 
The issues raised in the comment are specific design issues that will be 
addressed during remedial design. The storm water ditch traversing the Site 
property currently acts as a storm water control feature for the site, allowing 
some portion of storm water to be diverted away from identified source areas. 
This reduces the amount of precipitation volume percolating through the source 
material and thereby generating less potential for further contaminant leaching 
into the shallow ground water. Once storm water management features onsite 
are reconfigured, it may be possible to convert the open storm water drainage 
ditch into a subsurface pipe conveyance. All of these storm water activities 
require coordination. 


5.0 CREEK SEDIMENT REMEDY 


COMMENTS AND RECOMMEND.4TIONS 


21. Cleanup of the sediments in Hogtown and Springstead Creeks is proposed only 
for those areas where contaniinants exceed benthic Probable Effects Concentrations 
(PECs). However, FDEP has determined that exposed creek sediments potentially 
pose human health risks. 


Contaminated sediments in both Hogtown and Springstead Creeks and the on-site 
and offsite stormwater ditches that lead to Springstead Creek must be excavated to 
the more stringent of the FDEP residential SCTL or the PEC for each chemical of 
concern. Excavated sediments should not be consolidated on-site. 


EPA Response: 
EPA is requiring the PRP for the former Koppers site to work with the PRP for the 
adjacent Cabot Carbon portion of the Site to develop a joint plan for addressing 
contamination in the surface water ways (Springstead and Hogtown Creeks). 


In the Proposed Plan, USEPA has indicated that it plans to remediate creek sediments 
only where contamination exceeds the benthic Probable Effects Concentrations (PEC). 
This is inadequate. 


FDEP has concluded that the exposed contaminated soils in the streambed and in other 
exposed sediments in these creeks pose a potential human health risk. Additionally, 
cleanup ofthe on-site and off-site storm water ditches that lead to Springstead Creek is 
not addressed in the Proposed Plan. 


For these reasons, contaminated sediments in both Hogtown and Springstead Creeks and 
the onsite and offsite ditches must be excavated to the more stringent of the FDEP 
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residential SCTL or the PEC for each chemical of concern. Appropriate sediment 
confirmation sampling must be done after remediation to confirm that the excavation of 
these sediments is adequate. 


EPA Response: 
The selected remedy addresses citizen concerns with the creeks in two distinct 
ways. First, to address previous contamination of the sediments in each creek, 
sediments that have contaminant concentrations associated with either former 
Cabot Carbon or Koppers that exceed the threshold effects concentrations (i.e. 
contaminant concentrations in excess of levels that would adversely affect animal 
life) are required to be excavated and replaced with clean fill material. 
Assessment of creek sediments for impacts to benthic invertebrate organisms is 
ongoing. To address possible future impacts on sediments, the former Koppers 
facility is required to construct and operate a detention/retention pond(s) to 
capture storm water from the former Koppers Site prior to allowing it to be 
discharged to the tributary to Springstead Creek. The detention/retention pond(s) 
will be designed during the remedial design of the on-site remedy. 


The USEPA proposed plan states that contaminated sediments above FDEP criteria will 
be excavated from the creeks. Since the creek contamination may be linked to historical 
discharges from the former Cabot site as well as from the Koppers site, it is not clear 
which responsible party will be responsible for the remediation. The City and County 
understand that the Cabot Corporation has proposed a plan to remove tarry contamination 
from several locations in Springstead and Hogtown Creek. Review ofthis plan indicates 
that contaminated sediments will be disposed of off-site at an approved landfill. 
Therefore the USEPA proposal to move sediments on site is confusing and contradictory. 
USEPA should require that excavated, contaminated creek and ditch sediments be 
disposed of properly in an approve landfill and not stockpiled on site. 


EPA Response: 
EPA is requiring the PRP for the former Koppers site to work with the PRP for the 
adjacent Cabot Carbon portion of the Site to develop a joint plan for addressing 
contamination in the surface water ways (Springstead and Hogtown Creeks). 
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6.0 ADDITIONAL COMMENTS 


22. The USEPA should make available in the local repository a complete Site file 
containing all project documents, correspondence and data related to the remedial 
investigation, risk assessment, feasibility study and reniedial technology evaluation 
for the Koppers Superfund site. 


Additionally, the City and County request that additional relevant documents be 
added to the Administrative Record File. The documents requested to be added to 
the Administrative Record file are contained in the attached electronic files (CD 
attached). 


The City and County support and acknowledge that certain requests have been made to 
USEPA from the local community, including the group Protect Gainesville's Citizen's. 
Inc. (PGCI). seeking local access to the complete Site File documents and requesting that 
additional relevant documents be added to the Adininistrative Record. On June 1, 2010, 
the Mayor of Gainesville sent a letter to USEPA requesting that the information 
requested by PCGI be provide as soon as possible. A complete Site File has not been 
made readily available by USEPA to the community in the local repository. USEPA has 
provided a CD containing the Adininistrative Record to the local repository. However, 
there are many documents that we and/or local citizens believe are relevant to the site 
which are not part ofthe AR and are not in the local repository. Therefore, the City and 
County request the following: 


1) The USEPA make available in the local repository a complete Site flle containing 
all project documents, correspondence and data related to the remedial 
investigation, risk assessment feasibility study and reinedial technology 
evaluation for the Koppers Superfund site, and 


2) Additional relevant documents identified by our citizens and City and County 
staff should be added to the Adininistrative Record File. The documents requested 
to be added to the Adininistrative Record file are provided as electronic files in 
the CD attached to this document and should be considered part ofthis document. 


EPA Response: 
EPA has evaluated and discussed the request to include certain documents in 
the Administrative Record (AR), but ultimately has decided not to include the 
requested documents in the AR. The AR is the specific body of documents that 
"forms the basis" for the selection of a particular response at a Site. 
Consequently, only documents which were considered or relied upon in EPA's 
decision-making belong in the AR. 
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A.2.5 Florida Department of Environmental Protection 


Bob Martinez Center 
2600 Blair Stone Road 
Tallahassee Florida 32399-2400 


October 14.2010 
Mr. Scott Miller 
Remedial Project Manager 
United States Environmental Protection Agency 
Region IV, Superfund North Florida Section 
61 Forsyth Street SW 
Atlanta. Georgia 30303 


RE: DEP review of the July 2010 Superfund Proposed Plan for the Cabot 
Carbon/Koppers Superfund site, Gainesville, Alachua County, Florida 


Dear Scott: 
This correspondence provides DEP comments on the final July 2010 proposed plan for 
the Cabot Carbon/Koppers Superfund site. This serves to supplement DEP's June 9, 2010 
comments on the revised May 2010 Koppers site Feasibility Study (FS) and EPA's likely 
proposed amended remedy for the Cabot Carbon/Koppers Superfund site, Gainesville. 
We appreciate EPA's responsiveness and efforts to address DEP's previous comments. 
We take this opportunity to reiterate previous DEP recommendations which we believe 
are critical to the effectiveness of the remedy and will ensure compliance with State 
ARARs. We also provide recommendations that we hope will clarify what we understand 
are the remedial components and remedial goals ofthe proposed site remedy. 


We are pleased to see that the revised FS has I) incorporated additional remedial 
alternatives with combined technologies recommended by DEP and local stakeholders for 
improved source mitigation alternatives; 2) provided further discussion and clarification 
regarding storm water manageinent prior to and as a component of the Superfund 
remedy; 3) more appropriately recognized the potential and likelihood of continued 
vertical DNAPL migration in its revised conceptual model; 4) acknowledged the need for 
further delineation of the offsite Hawthorn Group groundwater contamination; and 5) 
continues to acknowledge the application of Chapters 62-780 and 62-777 in the 
development of site reinedial cleanup criteria, the establishment of temporary and 
permanent points of compliance for groundwater remedies in the Surficial aquifer. 
Hawthorn Group and Floridan aquifer, and the use ofa risk inanagement option (RMO) 
III approach including engineering controls and defined institutional control boundaries 
at the Koppers site. 


EPA Response: 
Comment noted. 
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We are also pleased that the FS emphasized ongoing dust suppression following closure 
ofthe Koppers facility and indicated that design of an air monitoring network at the fence 
line would be implemented during the Superfund remedial design phase. The revised FS 
also includes alternatives for remediation of offsite soil contamination. 


EPA Response: 
Comment noted 


As noted previously, all documents containing geologic or engineering information must 
be signed and sealed by a registered PE or PG licensed in the State of Florida, pursuant to 
Rule^62-780.400, F.A.C. and Chapters 471 and 492. Florida Statties. 


EPA Response: 
The NCP regulations found at 40 Code of Federal Regulations Part 300, contain 
the EPA regulations for implementing CERCLA, as well as governance on 
documents to be submitted to the Agency. Per EPA FS guidance, the FS is a 
conceptual document that supports the design of selected remedies. The NCP 
requires certification of engineering design documents; therefore, design 
documents for the Koppers Site generated during the remedial design phase of 
the project, will be signed and sealed by a professional engineer registered in the 
State of Florida. The remedial design of the selected remedy will occur after the 
ROD is issued. 


Based on the revised final FS and final proposed plan, we understand that EPA is 
proposing a combination containinent and source treatment remedy to address onsite 
contaminated soils. DNAPL and groundwater, including Surficial, Hawthorn and 
Floridan aquifer groundwater. Containinent would be accomplished by a slurry wall to 
the middle clay that surrounds all 4 source areas and includes other leachable materials. 
Source areas are to be treated insitu. Groundwater extraction and treatment would 
continue in the Surficial aquifer; focused hydraulic containment through groundwater 
recovery and treatment would also be conducted in the Floridan and expanded as 
necessary in response to monitoring results and "triggers" established to address plume 
migration and promote plume stability; insitu groundwater treatment would be 
implemented in the Hawthorn. Monitored natural attenuation (MNA) is included as a 
remedial component for all groundwater. Groundwater remediation in all aquifers and the 
Hawthorn would be considered complete when groundwater contaminant plumes are 
stable and/or shrinking, and when contaminants do not exceed federal MCLs beyond the 
edge ofthe source control boundary and do not exceed State groundwater cleanup target 
levels (GCTLs) beyond the points of compliance at or within the institutional control (IC) 
boundary (equivalent in this case to Koppers property boundary). Monitoring will be 
ongoing to document the progress and effectiveness ofthe site remedy, trigger initiation 
or expansion of active remedies in the Hawthorn and/ or Floridan, support evaluation of 
MNA in the lesser contaminated portions ofthe plumes, and confirm that groundwater 
contaminant plumes are stable or shrinking. 
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EPA Response: 
Comment noted. EPA recognizes and appreciates FDEP's understanding of the 
ongoing nature of delineating contamination at the Koppers Site. 


Overall, this approach is consistent with Chapter 62-780, Risk Management Option HI 
which allows for alternative cleanup goals with appropriate institutional/ engineering 
controls, such that soils and groundwater beyond the institutional control boundary meet 
cleanup criteria for unrestricted use. Where offsite land use is commercial, soil may be 
remediated to commercial SCTLs with appropriate institutional controls. Offsite sediment 
(off the Koppers facility property) exceeding applicable criteria are proposed to be 
remediated by a combination of excavation and contaminant monitored natural recovery. 


EPA Response: 
Comment noted. 


DEP offers the following proposed plan comments. 


Description ofsite contamination 
Although delineation ofthe e.xtent of contamination is still ongoing (particularly for the 
offsite soils as well as for groundwater contamination with the establishment of 
temporary points of compliance (TPOC) for the Surficial and Hawthorn Group 
groundwater plumes and Floridan Aquifer contamination east ofthe property boundary), 
it is important to provide a clear description of what is currently known about the 
magnitude and extent of contamination both on and off the Koppers facility property. In 
particular, we found that the proposed plan was not clear in the following areas and 
request improved specificity in the Amended Record of Decision (AROD): 


• Magnitude and extent of Floridan .Aquifer groundwater contamination. Groundwater 
contamination above GCTLs has been observed in Floridan wells other than just FW-6, 
primarily in the northern and eastern portions of the site. It should be noted that 
increasing groundwater contaminant levels in FW- 22B (a POC well) resulted in the 
installation of FW-31 BE and ongoing pump and treat to prevent further plume migration 
and pull any offsite contamination back within the IC/property boundary. In addition, it 
appears that offsite plume migration has occurred east of Koppers based on FW-I6B. 
Groundwater recovery is ongoing at FW-6 and FW-2 IB to evaluate possible vertical 
migration due to well construction at FW-6 and to evaluate the effectiveness of 
groundwater recovery using an existing well, FW-2 IB, to address migration and GCTL 
exceedances observed in FW-I6B. Pumping of FW-6 and 2IB was initiated in October 
2009. Based on more recent discussions, DEP anticipates that decisions regarding the 
effectiveness of FW-2 IB and the need for downgradient TPOC wells east of Koppers 
along with a determination ofthe integrity of FW-6 will be forthcoming within the next 
few months. If cross-contamination is occurring at FW-6, the inonitoring well should be 
abandoned and replaced with an appropriately constructed multiport well. 
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• Magnitude cind extent of Hawthorn Group groundwater contamination. In 
particular, it should be clearly acknowledged in the AROD that groundwater 
contamination has been observed in the Upper and Lower Hawthorn east and northeast of 
the Koppers facility above GCTLs at a distance of up to 800 feet east of the Koppers 
property boundary, not just immediately east of the property. The AROD should also 
speak more directly to groundwater contaminants east of Koppers that may be 
attributable to former Cabot facility operations and indicate that these contaminants will 
be delineated and also addressed by a combination of insitu treatment and MNA. if that is 
the intent. It should also be acknowledged that the magnitude of contamination in the 
Lower Hawthorn is not known in the Process and South Lagoon source areas on the 
Koppers site because no Lower Hawthorn monitoring wells have been installed in those 
source areas. 


• DEP does not agree with the proposed plan interpretation that observed arsenic in 
Floridan Aquifer inonitoring wells is solely due to oxygenated water introduced during 
well drillings. We do agree that vertical migration of arsenic from the Surficial or 
Hawthorn into the Floridan is not supported by site data and not likely occurring. As 
previously noted, however, the persistent presence of arsenic above GCTL in Floridan 
wells located primarily outside ofthe organic contaminant plume area indicates to us that 
naturally occurring arsenic in the Floridan aquifer is going into solution in response to a 
redox front, downgradient ofthe Floridan plume. As such, inonitoring of arsenic levels in 
these wells should continue as part of the comprehensive groundwater monitoring 
program for site cleanup. We request that this alternative interpretation be noted in the 
AROD. 


EPA Response: 
EPA agrees that monitoring of arsenic concentrations in Surficial and Hawthorn 
wells should and will continue as part of the comprehensive groundwater 
monitoring program for Site cleanup. As the preface to these comments notes, 
delineation of the extent of contamination is ongoing. The discussion regarding 
the extent of contamination in the Proposed Plan was derived from the FS that all 
interested parties reviewed and provided commentary on. ft is EPA's position that 
this discussion is adequate for the purposes of the Proposed Plan and ROD and 
proposes no changes. 


RAOs and Cleanup goals 
• We recommend that the AROD reflect that a critical remedial action objective is to 
create a stable and shrinking plume such that cleanup target levels for 
groundwater are ultimately inel at Points of Compliance al the source control or 
institutional control boundary consistent with federal and slate regulations and 
requirements, respectively (not simply to prevent further plume migration, particularly 
where the groundwater contaminant plume has migrated off the Koppers facility 
property) 
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EPA Response: 
Although EPA may share this goal, the RAOs were established in the FS that 
was produced as a collaborative effort among many stakeholders, including the 
FDEP. EPA has no intention of revisiting the FS. For this reason, no change in 
the RAOs is proposed. 


• We are pleased to see that the proposed plan reflects use of Chapter 62-777 default 
SCTLs both on the Koppers facility where commercial default SCTLs are proposed and 
offsite where either residential or commercial default SCTLs may be applied based on 
corresponding land use and the willingness of the property owner to implement an 
institutional control (restrictive covenant). 


EPA Response: 
Comment noted. 


• We also support the proposed plan's use of default SCTL leachability criteria to address 
leachable vadose zone soils located outside of the proposed containment area. As 
previous stated by DEP, site specific leachability criteria may be developed during design 
if desired and consistent with Chapter 62-780. 


EPA Response: 
Comment noted. 


• DEP recommends that the AROD identify both the numeric direct contact and default 
leachability SCTL criteria and state that the more stringent ofthe two criteria apply to 
vadose zone soils. It will be easier to ascertain the basis for the cleanup goals and will 
allow more obvious adjustments to those goals if site specific leachability criteria are 
developed. 


EPA Response: 
EPA agrees with this approach and will include it in the ROD. 


• EPA recently issued caveat approval for the May 26, 2010 Human Health Risk 
Assessment (HHRA) for onsite soils and sediments noting that the probabilistic 
components ofthe risk assessment and specific tables or flgures were not approved. It 
appears that the proposed plan may allow the use of a risk assessment on offsite 
properties based on more property-specific land uses. As discussed in 28. 2010 
correspondence, it is unlikely that an appropriately constructed probabilistic risk 
assessment to evaluate the offsite soil contaminant levels would result in offsite soil 
cleanup goals significantly different from Chapter 62-777 default SCTLs for unrestricted, 
residential use. DEP does not support the use of assumptions or variables inconsistent 
with State or federal regulations or guidelines outside of accepted industry practices. Use 
ofsuch assumptions/variables in a probabilistic risk assessment for the development of 
cleanup goals and/ or the re-assessment of risk under a future proposed land use/ 
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redevelopment plan would also not be supported by DEP. as discussed in DEP's previous 
HHRA review comments. 


EPA Response: 
As noted above, cleanup goals for off-Site soil/sediment COCs are Florida 
default SCTLs contained in Chapter 62-777, F.A.C; however, the goals are 
based on the current land use (residential or commercial/ industrial) of the 
impacted parcel. Risk assessment is not relevant to this process. 


• Our review of the proposed plan indicates that Table 1 has incorporated the list of 
groundwater and onsite/ offsite soil contaminants previously identified by DEP as 
contaminants of concern (COCs). As noted in previous comments, groundwater COCs 
should include all constituents where GCTL exceedances have been observed, even if 
those compounds have not shown a violation at the Koppers property boundary. 
Acknowledging the difference between the federal MCL and State GCTL for benzene, 
the Amended ROD should be clear how each ofthese will be applied. We understand that 
EPA will apply the federal MCLs immediately outside the source containinent area 
whereas the State GCTLs will apply at points of compliance at the institutional control 
boundary consistent with Chapter 62-780, risk manageinent option III. We will be happy 
to review the flnal list ofCOCs in the AROD prior to EPA signature to confirm that the 
COCs are comprehensive and corresponding numeric criteria are consistent with Chapter 
62-777. 


EPA Response: 
EPA appreciates FDEP's review of this list of COCs and has added the additional 
COCs (those exceeding GCTLs) to the Proposed Plan based on previous FDEP 
comment. Cleanup goals for groundwater are the Florida MCLs unless no 
Florida MCL has been established. In those cases, the GCTL will be used. The 
selected goals are the MCLs for Drinking Water in Florida contained in Chapter 
62-550, Florida Administrative Code (F.A.C.) and GCTLs contained in Chapter 
62-777, F.A.C. The ROD will clearly state the specific standards and their point 
of compliance. 


• Table 1 cleanup goals for offsite soils and sediments is confusing, however, particularly 
for sediments and appears to have omitted contaminants that were observed in creek 
sediments as reported in the ACEPD Sediinent Quality Study Report on Springstead and 
Hogtown Creeks (August 2009). Sediinent COCs and corresponding cleanup criteria 
should include both Chapter 62-777 default SCTLs for direct contact and Sediinent 
Quality Assessment Guidelines (SQAGs) for cPAHs (BaP-TEQ). PAHs and dioxin. for 
protection of both public health and the environment. Leaching of sediinent 
contamination to surface water may also be an issue based on the comparison of PAH 
concentrations in sediments to Chapter 62- 777 default SCTL leachability criteria for the 
protection of surface water. Default leaching criteria should also be reflected in the table. 
Site specific sediment leachability criteria may also be developed during design. As 
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commented previously, we recommend use of the EPA Region 4 Hazinat Ecological 
Screening Value of 2.5 ng/kg for dioxin. 


EPA Response: 
The cleanup goals for off-Site soil/sediment will be the Florida defauft SCTLs 
residential or commercial/ industrial land use (depending on the specific land use 
of the off-Site location. The cleanup goal for sediment in the creeks will be the 
Florida default leachability SCTL for pentachlorophenol for protection of 
ecological organisms in surface water. 


• EPA has proposed a sediment removal based on the Probable Effect Concentration 
(PEC) criteria followed by monitored natural recovery to address remaining impacted 
sediments above threshold effects concentrations (TEC) criteria. Dioxin exceeding the 
recommended EPA screening value above should be addressed by the removal action. 
Superfund Five Year Reviews should include evaluation ofthe progress and effectiveness 
of monitored natural recovery in reducing PAH concentrations to the TEC and SCTL 
reinedial goals. 


EPA Response: 
EPA's preferred remedy proposed a sediment removal based on the PEC criteria 
followed by monitored natural recovery for sediments above TEC or background 
contaminant concentrations. Cleanup of sediments in the creeks to the PEC 
criteria is highly protective. EPA agrees with FDEP that Superfund Five-Year 
Reviews should include evaluation of the effectiveness of monitored natural 
recovery in reducing PAH concentrations cleanup goals. 


• Please see enclosed comments from University of Florida including suminary tables of 
Chapter 62-777 numeric cleanup goals for site related contaminants for groundwater, 
soils and sediments. 


EPA Response: 
Comment noted. 


• Containment and treatment of DNAPL (including residual DNAPL) and other leachable 
source areas is a critical component ofthis site remedy and the goal to mitigate continued 
contamination ofthe underlying Floridan Aquifer as well as address offsite contaminant 
migration in the Hawthorn and ftiture compliance with property boundary POCs in all 
aquifers. Based on previous discussions amongst EPA, DEP and stakeholders regarding 
criteria that could be used to delineate the lateral extent ofthe these DNAPL source areas, 
we understand that delineation will be based on a combination of visual DNAPL 
confirmation, olfactory evidence and groundwater concentration data obtained from 
borings into the Surflcial and upper Hawthorn formations. EPA guidance indicates that 
groundwater contaminant concentrations approaching 10% solubility (of naphthalene for 
example) could also be used to infer the likely presence of nearby DNAPL or principal 
threat waste requiring remediation. We recommend that the AROD identify the 
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criteria by which DNAPL and DNAPL sources will be identified for treatment and/ 
or containment, so that this does not continue to be a point of debate during design 
and construction. 


EPA Response: 
EPA acknowledges that this may be a point of debate during the remedial design 
and will include this point in the ROD. EPA will utilize a multiple lines of evidence 
approach in assessing the likely presence of DNAPL including but not limited to 
visual observation, PID readings, and effective solubility. 


EPA's Preferred remedy 
• The proposed plan refers to a "low permeability cover" over the containment area. DEP 
supports the proposed slurry (barrier) wall around all 4 source areas extending to the 
Hawthorn middle clay (approx 65' bis), with an impermeable cover (vertical hydraulic 
conductivity of IOE-06 cm/ sec) over the entire slurry wall enclosure including DNAPL 
source areas and other consolidated leachable materials, along with treatment of the 
DNAPL source areas. This impermeable cover will require less rigorous vvater level 
control due to less percolation and further discourage vertical migration ofcontaminants 
in response to hydraulic head differences. 


EPA Response: 
Comment noted. The comment touches on an issue of semantics and 
terminology, rather than a critical remedial design issue. The use of the term 
"low-permeability cover" is used purposefully to convey the technically correct 
message that no engineered cover is entirely "impermeable." EPA will require 
that the engineered cover constructed over the containment zone have a design-
required hydraulic conductivity of IOE-06 cm/sec, or less. 


• DEP is pleased to see that EPA has proposed the use of Insitu 
Solidification/Stabilization (ISSS) treatment to address Upper Hawthorn DNAPL 
source areas, along with the slurry wall (to the middle clay) to contain the more highly 
contaminated onsite groundwater and source material. ISSS has a proven track record at 
similar sites with this magnitude and type of contamination; and would not be hampered 
by the potential issues of chemical deliverability, consistent distribution, long term 
performance and reliability (rebound) that have been experienced by the insitu 
biogeochemical stabilization technology being considered for the site, (see discussion 
below). ISSS has been shown to effectively reduce permeability of the contaminated 
zone, immobilize contaminants and mitigate leachability ofthe source material. While 
acknowledging the higher cost associated with this technology, we believe the confidence 
that it affords makes it appropriate for this large and hydro-geologically challenging site. 
We recommend that the AROD include ISSS performance criteria including 
permeability (lOe-07). unconfined compressive strength (50 psi), and short term and 
long term leachability (SPLP and modified ANS 16.1) and require performance 
testing during design to ensure the ISSS formulation will meet these criteria. 
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EPA Response: 
Comment noted. EPA will clarify this issue/topic in the amended ROD. 


• EPA's preferred remedy also includes hisilii Biogeochemical Stabilization (ISBS) to 
address DNAPL source areas in the Surficial aquifer, with a contingent ISSS remedy if 
ISBS performance criteria cannot be met during design phase pilot testing. DEP remains 
concerned about the use ofthe ISBS technology at this site and recommends that ISSS be 
utilized in the Surficial aquifer to address DNAPL source areas, not ISBS. It is essential 
that the selected remedy include effective treatment technology(s) to address the 4 
DNAPL source areas in the Surficial and Upper Hawthorn, to mitigate ongoing sources 
of groundwater contamination and to minimize vertical mass flux and migration of 
DNAPL through the Surficial and Hawthorn that is contributing to the observed Floridan 
Aquifer contamination. 


EPA Response: 
ft should be noted that ISGS is only one component of the remedial strategy at 
the Cabot Koppers Site. Out of an abundance of caution, redundant approaches 
(containment using slurry walls and caps to isolate the four primary source areas, 
and soil stabilization/treatment to immobilize the contamination) are proposed. 
Specific performance requirements, with contingencies to insure project success, 
will be engineered during the design phase ofthe project. 


That said, EPA acknowledges that ISGS is a developing technology. As such, 
EPA will require stringent performance testing and monitoring during its 
application with an ISS/S contingency in place if performance standards are not 
achieved. Implementing the remedy in a staged or staggered schedule will 
provide EPA with more options for meeting cleanup goals. For example, EPA 
proposes implementing ISGS within a physically contained zone (surrounded by 
the vertical barrier wall and a Surficial hydraulic containment system) as a 
response to subsurface contamination, and to evaluate its effectiveness 
concurrently with the remedial design. 


Pursuant to concerns raised by FDEP and other site stakeholders, EPA is 
updating the preferred remedial alternative to require ISS/S in both the former 
North Lagoon and former Drip Track source areas in both the Surficial and Upper 
Hawthorn aquifers. EPA's rationale for updating its preferred remedial alternative 
is that below these two former source areas, there have been demonstrated 
'Floridan groundwater impacts exceeding groundwater cleanup goals. 


In addition, EPA is updating its preferred remedial alternative to allow ISBS 
treatments in both the Surflcial and Upper Hawthorn aquifers at both the former 
Process Area and the former South Lagoon during the period of the remedial 
design. Should these injections prove ineffective, EPA will require ISS/S to be 
implemented in these areas as well. 


\2: 
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EPA will require the PRP to provide engineering design plans for both full-scale 
implementation of ISGS and a contingent ISS/S remedy along with the other 
remedial components including but not limited to the vertical barrier wall, the 
engineered cap, and LHG injection points, ff necessary, EPA will be able to 
quickly respond to ISGS ineffectiveness by requiring the ISGS zone to be 
revisited and addressed by ISS/S, or additional ISGS injections, without further 
time-consuming Site-specific rulemakings. 


DEP concerns regarding results of the previous Koppers pilot and use of ISBS were 
discussed in the June 2010 FS comments. More recent discussions with EPA. ACEPD, 
GRU and their DNAPL team along with consultation with EPA- Ada, Oklahoma have 
illustrated the difficulty in designing a pilot study including corresponding short term and 
long term performance criteria that would provide representative and definitive results to 
support conclusions regarding its use and long term effectiveness at this particular site. 
Even with improved delivery and distribution within the source zone, the observed 
rebound of groundwater contaminant concentrations at the Borden site after 4 years 
underscores the issue of long term effectiveness and the likely need for re-treatment 
Confirmation of effective mitigation of vertical tlu.x/ contaminant migration into the 
Hawthorn could not likely be demonstrated in the short term. In fact recent discussions 
have indicated that to obtain reliable and conclusive data regarding long term 
performance, the Koppers ISBS pilot study should be conducted over a period of at least 
4 years. Implementation ofa reliable site remedy should be accomplished as timely as 
possible. Use of ISSS in both the Surflcial and Upper Hawthorn would allow a more 
timely and reliable remedy to be implemented. As previously communicated by DEP, 
however, if EPA elects to continue with the ISBS pilot/ remedy as proposed, additional 
more rigorous pilot testing and evaluation based on specific performance criteria should 
be required to demonstrate that this technology could successfully be applied with 
reliable short and long term results. 


EPA Response: 
Aspects of the proposed remedy that address the SA and UHG include physical 
(ISS/S) and chemical (ISGS) immobilization of source contamination, and 
expanding the monitoring network. Implementing the remedy in a staged or 
staggered schedule will provide EPA with more options for meeting cleanup 
goals. For example, EPA proposes implementing ISGS within a physically 
contained zone (surrounded by the slurry wall) as a response to subsurface 
contamination, and to evaluate its effectiveness concurrently with the remedial 
design. EPA will require the PRP to provide engineering design plans for both 
full-scale implementation of ISGS and a contingent ISSS remedy along with the 
other remedial components including but not limited to the vertical barrier wall, 
the engineered cap, and LHG injection points, ff necessary, EPA will be able to 
respond quickly to ISGS ineffectiveness by requiring the ISGS zone to be 
revisited and addressed by ISS/S, or additional ISGS injections, without further 
time-consuming Site-specific rulemakings. The described challenges to 
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implementing ISGS technology are partially the basis for the proposed staged or 
phased remedy implementation strategy at the Site. At each stage during 
remedy implementation, a new assessment of success or effectiveness can be 
made. Based on results of such assessments, EPA is prepared to require the 
PRP to implement ISS/S. These redundancies in protectiveness are possible in 
part because of the phased implementation strategy. Furthermore, the required 
Five-Year Review cycle provides additional periods of remedy evaluation over 
the long-term and additional feedback for EPA to determine if the PRP needs to 
implement additional remedial measures. 


These short and long term performance criteria for the design pilot along with associated 
testing should be specified in the AROD. We recommend that they generally reflect the 
following: 


ISBS Performance goals-
1) Consistent and controlled delivery and distribution of ISBS throughout the 
designated treatment area in the Surficial aquifer source zone with corresponding 
reduction in permeability and encapsulation of DNAPL. 


2) Pronounced reduction in groundwater contaminant concentrations/DNAPL and 
reduction in mass flux both laterally and vertically. 


3) Demonstrated longevity and stability of stabilized matrix, with no rebound. 


4) Compliance with UIC requirements in Chapter 62-524 and applicable variance. 


Basis for ISBS performance evaluation-


1) Monitoring network of appropriately located wells in the Surflcial and Hawthorn to 
evaluate compliance with UIC and effective control of distribution of ISBS injectate. 


2) Soil cores collected pre and post injection within treatment area to demonstrate 
thorough and consistent sweep and reduced permeability /leachability (based on pre 
and post injection lab analysis including modified ANSI 16.1). 


3) Pre and post treatment slug tests and monitoring ofwater levels/hydraulic gradients 
in inonitoring wells/piezometers and downgradient recovery wells to document 
attainment of anticipated changes in hydraulic conductivity /permeability in treatment 
areas and downgradient. 


4) Use of PFMs (flux meters) and low pump-induced flow within treatment area to 
confirm reduction in mass flu.x. as recommended by EPA-Ada, OK. 


5) Appropriately located inonitoring wells in Surficial, UHG and LHG, and Floridan. 
Pre and post-injection well sampling to confirm reductions in DNAPL recovery and 
consistent reductions in groundwater concentrations with no rebound. Further details 
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ofthe ISBS pilot test and specific short term and long term goals should be fleshed 
out prior to implementation ofthe pilot during reinedial design. We agree that if EPA 
elects to move ahead with the pilot a larger test area in one or more source areas 
should be utilized to better represent the performance of ISBS. We are reluctant to 
support a large or full scale pilot in the process area. There is only limited assessment 
and understanding of contaminant distribution in that area, it is close to the property 
boundary, and there are inadequate deeper monitoring wells in the Hawthorn to 
support performance evaluation. We recommend that pilot studies be conducted in the 
North Lagoon and/or South Lagoon. Also, please note that as EPA has proposed 
delivery of ISBS through the large diameter augers during full scale implementation 
of ISSS. the ISBS pilot should simulate similar delivery conditions. 


EPA Response: 
Suggested ISBS performance criteria and evaluation criteria are noted and 
many of these elements will be included as performance criteria in the ROD. 
EPA will continue to consult with FDEP on these effectiveness measures. 


• Hawthorn groundwater containittation. We tinderstand that the proposed remedy 
will include I) continued bailing of onsite Upper Hawthorn wells within the containment 
area that do not require P&A (due to their proximity to the insitu ISSS DNAPL source 
remedy), 2) insitu chemox (ISCO) or ISBS treatment using existing onsite Lower 
Hawthorn wells in all 4 source areas and along the eastern property boundary, and 3) 
contingent insitu treatment of contaminated groundwater in existing Hawthorn wells if 
inonitoring indicates that concentrations are above GCTLs and increasing or begin to be 
detected above GCTLs in previously clean sentinel wells. We believe that the #3 
contingent insitu treatment above, refers to the area immediately east ofthe Koppers 
property site and outside the slurry wall / containment area. Offsite Hawthorn wells 
located east and northeast ofthe Koppers property and outside ofthe proposed slurry wall 
have shown concentrations signiflcantly above GCTLs and at levels that infer DNAPL 
(principal threat wastes) in the area, particularly in the Upper Hawthorn. 


MNA is the primary proposed offsite groundwater remedy for remediation of 
groundwater outside of the IC boundary to GCTLs. It is unlikely that MNA will be 
successful without treatment in the more highly contaminated offsite areas. DEP 
recommends that the AROD require insitu treatment in the Upper or Lower 
Hawthorn offsite where concentrations indicate principal threat wastes or are above 
Chapter 62- 777 Natural Attenuation Default Criteria (NADCs) rather than waiting 
for increases in current concentrations to trigger treatnient as proposed. Chapter 62-
780 allows the evaluation and development of triggers with higher concentrations than 
NADCs if an MNA evaluation indicates that those higher action levels are also effective 
in supporting MNA. We understand that active remedial technologies are limited for this 
low permeability formation and that use of ISCO or ISBS is the most feasible approach to 
address the less accessible DNAPL or elevated groundwater concentrations. DEP 
recommends the use of ISCO to reduce groundwater contaminant concentrations in 
these areas. It may be appropriate to consider other oxidants besides permanganate if 
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clogging of the aquifer and injection well is a concern. Please note that UIC requires 
dedicated wells for insitu injection and (separate wells) for performance monitoring and 
compliance. We are concerned that Lower Hawthorn impacts in the area of the 
North Lagoon may be more extensive than are now known and that the above 
approach may not be adequate to mitigate vertical migration into the Floridan in 
this area. We have no suggestions at this time but urge EPA to require adequate 
assessment and evaluation of DNAPL contamination in this area during design. 


EPA Response: 
EPA will consider treatment of UHG soil/groundwater east of Koppers where 
available data indicate Principal Threat Waste (NAPL) is or is likely present in 
close proximity. Treatment needs to be capable of reducing contaminant 
mass/concentration of all contaminants of concern. During remedial design the 
precise alignment of the vertical barrier wall will be data driven as determined by 
additional sampling and lithologic logging, it may or may not follow the alignment 
shown in figures presented in the proposed plan and FS. 


• We remain concerned that there are inadequately assessed areas northwest ofthe North 
Lagoon source area and in the northern area ofthe site which may require expansion of 
the slurry wall area, more extensive DNAPL source treatment or more extensive vadose 
zone source removal not contemplated in the current FS. Assessment and delineation of 
these potential source areas must be conducted during reinedial design to ensure the 
comprehensiveness, effectiveness and protectiveness of the containment/ source 
treatment remedy in these areas. 


EPA Response: 
As noted above, the alignment of vertical barrier wall will be data-driven. Data 
obtained during remedial design will inform the precise footprint of the vertical 
barrier wall installation 


• Floridan Plume containment- As discussed in the revised FS, Floridan aquifer 
groundwater recovery has been initiated FW-6 and FW-2 IB as an interim measure to 
address groundwater exceedances near and upgradient of POC well FW-I6B and to 
mitigate any leakage along the well bore(s). FW-3 IB was also recently installed as a 
recovery well to capture groundwater contamination exceeding GCTLs observed in point 
of compliance (POC) well FW-22B. Monitoring and triggers for initiation of groundwater 
recovery to address observed or pending POC exceedances in the Floridan have been 
outlined in the FS. We understand they will be reflected in the Amended ROD and 
remedial design. DEP anticipates that once the AROD is signed, these formal triggers 
will go into effect including evaluation ofthe effectiveness of FW-21 B in pulling back 
contaminated groundwater in order for POC FW-I6B to meet groundwater cleanup target 
levels. 
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EPA Response: 
Comment noted. EPA continues to recognize and appreciate FDEP's 
understanding of the ongoing nature of delineating contamination at the Koppers 
Site. EPA anticipates that the response to exceedances of the GCTLs at 
property boundary wells located in the UFA will be as was specified in the May 
2010 Final Feasibility Study. Specifically, in the case of property boundary wells 
this means that any exceedance of the GCTL will be followed up with up to two 
calendar quarters of sampling and confirmed exceedances will be addressed by 
hydraulic containment will be implemented. 


Off site soil remedy 
Delineation of contaminated soils is ongoing west of Koppers. Soil sampling has also 
been initiated south and east of Koppers to determine if site related contamination exists 
in those areas. Regardless ofthe current land use offsite, lateral and vertical delineation 
should be to unrestricted use SCTLs. We strongly request that EPA and Beazer proceed 
as expeditiously as possible in delineation and remediation of offsite soils. 


EPA Response: 
EPA shares this goal. EPA continues to collect information and data related to 
areas offsite to the west of the property, and this information can be made 
available to the public at the appropriate time. 


Sediment remedy 
We understand that Cabot will be conducting a removal to address visually tarry 
sediments as an interim action. The proposal does not include all areas where dioxin 
contamination has been observed above recommended criteria. Confirmatory sampling 
will be necessary subsequent to this removal to determine what additional action is 
necessary to address remaining sediments exceeding final cleanup goals. 


EPA Response: 
FDEP correctly notes that Cabot will be conducting an interim remedial action to 
remove visually tarry sediments. FDEP also correctly notes that there will need 
to be confirmatory sampling to determine to what extent the interim action has 
addressed all Cabot Site-related contamination and reduced concentrations of 
remaining sediments below cleanup goals. Based on data obtained, Cabot may 
be required to conduct additional remedial actions. 


.Additional Design Activities-
DEP recommends that the AROD clearly identify additional assessment or treatability 
testing that will be required during remedial design to support design and implementation 
ofa protective and effective remedy. We support the proposed inonitoring well locations 
recommended by the City and County in their recent Proposed Plan review comments. 
We recommend that reinedial design activities include the following: 
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1) Delineation of offsite Hawthorn groundwater contamination and installation of 
temporary point of compliance wells at the leading edge ofthe plume where GCTLs 
are met. 


2) Installation of offsite TPOC wells to delineate and monitor effectiveness of 
Surficial aquifer groundwater remedy. 


3) Installation of onsite Lower Hawthorn well(s) at or immediately downgradient of 
the South Lagoon and Process area source areas. 


4) If selected, pilot testing to determine the ability of ISBS to meet performance 
criteria and its long term effectiveness in mitigating Surflcial aquifer DNAPL sources 
and vertical contaminant migration. 


5) Treatability testing for development ofthe ISSS formulation for insitu treatment of 
DNAPL source areas. 


6) Compatibility testing and formulation of the slurry wall composition for 
compatibility with onsite contaminated groundwater. 


7) Development and implementation ofa dust inonitoring program to ensure that dust 
leaving the Koppers property does not contain contaminants at concentrations that 
would pose a health risk. 


8) Evaluation of effectiveness of Floridan IRM groundwater recovery at FW 21-B 
and the need for a dedicated recovery well to ensure GCTL compliance at FW 16B. 


9) Installation of additional Floridan monitoring wells to monitor onsite plume 
behavior, compliance at the IC boundary and/ or provide offsite delineation. This 
includes a) an onsite upper Floridan "transect" well b) an offsite well downgradient of 
FW-I6B; c) Floridan well east ofthe process area. 


10) Additional assessment and source delineation in the areas northwest ofthe North 
Lagoon source area and in the northern area ofthe site which may require expansion 
of the slurry wall area, more extensive DNAPL source treatment or more extensive 
vadose zone source removal not contemplated in the current FS. This is evidenced by 
the increasing groundwater contaminant concentrations with depth in North Lagoon 
area; Floridan aquifer groundwater contamination in FW-22B near the NW property 
boundary; significant soil contaminant levels more recently identifled in the Northern 
Inactive Area along with aerial photo information suggesting drums, dumping or 
waste disposal in that area; and detections ofsite related phenolics and PCP daughter 
products in Hawthorn inonitoring wells located offsite to the northeast. 


11) Delineation of DNAPL source areas and identiflcation of bounds for insitu 
treatment and slurry wall. 
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EPA Response: 
EPA acknowledges the necessity of addressing the above items in the remedial 
design phase of the project. However, EPA does not believe that these items 
belong in the ROD but that each of these points will be addressed in individual 
workplans required to be submitted during the remedial design process to carry 
out specific data collection activities. 
We appreciate the opportunity to comment on the proposed plan. We are available to 
discuss these comments or other areas of proposed remedy prior to finalization ofthe 
Amended ROD at your convenience. 


Sincerely, 
Kelsey A. Helton, Bureau of Waste Cleanup, Hazardous Waste Cleanup Section 
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A.2.6 Florida Department of Health 


Scott Miller 
Reinedial Project Manager 
Superfund Division 
Superfund Remedial Branch, Section C 
U.S. EPA Region 4 
61 Forsyth Street SW 
Atlanta, GA 30303 


September 24, 2010 


Re: EPA's Cabot/Koppers Proposed Plan 


Dear Mr. Miller: 


Thank you for the chance to comment on EPA's July 2010 proposed plan for the Cabot 
Carbon/Koppers Superfund site in Gainesville, Florida. 


On-Sife Soil 


In a June 2010 letter, the Florida Department of Health (DOH) concluded that transport 
of contaminated dust from the Koppers site to the nearby Stephen Foster neighborhood is 
a public health concern [DOH 2010a]. The responsible party proposes to root rake and 
disk 26 acres of hardened lime rock on the site. Some ofthis area is within IOO feet ofthe 
Stephen Foster neighborhood. Root raking and disking have the potential to create 
contaminated dust that can drift into the nearby neighborhood. This potential continues 
until the establishment ofa vegetative cover. 


In the Cabot Carbon/Koppers plan. EPA should require the responsible party to water the 
site to suppress dust formation prior to root raking and disking. While they root rake and 
disk. EPA should require the responsible party to continue to water daily or as necessary 
for dust suppression. After completion of root raking and disking, EPA should require a 
daily soil moisture check and vvater as necessary to prevent dust formation until a 
vegetative cover is fully established. After a vegetative cover is fully established, EPA 
should require a weekly check of soil moisture and vvater as necessary until 
implementation ofa permanent remedy. 


EPA Response: 
EPA shares this goal. Note that the responsible party has submitted a workplan 
which includes operation of a water truck to wet soil, as well as air and dust 
monitoring to take place during subsequent demolition of the former Koppers 
facility site buildings. In addition, EPA has required the responsible party to 
design and implement an ambient air quality monitoring network during the 
remedial design phase for use during Site remediation. 
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In the Cabot Carbon/Koppers plan, EPA should also require the responsible party to 
assess the health risk for future use of the Koppers hazardous waste site including 
commercial and residential. 


EPA Response: 
It is unnecessary for EPA to require the responsible party to assess the health 
risk for future use of the former Koppers Site without a Site-speciftc plan for 
redevelopment available for it to do so. In fact, without benefit of a specific 
proposal it would be a nearly impossible task. EPA's preferred remedial 
alternative requires Beazer East to remediate the Site to the FDEP default 
commercial/industrial soil cleanup standards found in the State of Florida's risk-
based corrective action program. The Site cleanup will be protective of all 
commercial, industrial, and recreational uses for which the property owner and 
the community may desire to undertake there. In addition, utilizing elements of 
intelligent design, possible soil exposures may be eliminated or modified in a way 
to allow restricted residential use on the Site. Because this remedy will result in 
hazardous substances, pollutants, or contaminants remaining on-Site above 
levels that will allow for unlimited use and unrestricted exposure, a statutory 
review will be conducted within five years of construction of the remedy to ensure 
that the on-Site remedy remains protective of human health and the environment, 
inclusive of the applicable institutional controls (ICs). Five-Year Reviews will 
continue throughout the life of the Site until hazardous substances, pollutants or 
contaminants no longer remain on Site at levels that do not allow for unlimited 
use and unrestricted exposure. 


Off-Site Soil 
In a 2009 report Florida DOH and the Agency for Toxic Substances and Disease 
Registry (ATSDR) concluded that incidental ingestion (swallowing) for more than a year 
of very small amounts of surface soil from the City of Gainesville easement adjacent to 
the western Koppers boundary between NW 26th and NW 30th Avenues could possibly 
harm children's health [ATSDR 2009]. In June 2010, the Florida DOH found the 
temporary fence and warning signs were not effective in preventing trespass on this 
easement. Florida DOH recommended the City of Gainesville or responsible party 
replace the temporary fence and signs with a more effective barrier to trespass [DOH 
2010b]. In the Cabot Carbon/Koppers plan, EPA should require the City of Gainesville or 
the responsible party to post warning signs and erect an effective barrier to trespass until 
soil in this easement is remediated. 


EPA Response: 
Beazer East has completed permanent fencing in the City of Gainesville right-of-
way along with posted signage which was the subject of FDOH's concern in the 
June 2010 FDOH publication. 
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In two reports, Florida DOH and ATSDR concluded that surface soil testing in the 
Stephen Foster neighborhood adjacent to the Koppers site had not extended far enough 
and recommended additional testing [ATSDR 2009, 2010a]. In the Cabot 
Carbon/Koppers plan, EPA should continue to require the responsible party to test 
surface soil until they define the extent of contamination. 


EPA Response: 
Response: EPA shares this goal. Sampling offsite soil in the areas nearby the 
former Koppers facility is ongoing and will continue until the complete extent of 
soil contamination is determined. 


Florida DOH supports the plan to remove off-site surface soil exceeding Florida's soil 
cleanup target levels and replace it with clean fill. 


Off-Site Indoor Dust 


In the Cabot Carbon/Koppers plan. EPA should require the responsible party to 
investigate site related contaminants in the dust of nearby homes, schools, and 
btisinesses. The 2009 .4MEC Earth & Environmental, Inc. report is inadequate to 
assess this issue since it only addresses onsite dust deposition under current conditions 
and does not address past off-site dust deposition [AMEC 2009]. In the Cabot 
Carbon/Koppers plan. EPA should also require the responsible party to remediate nearby 
buildings found to have dust with site-related contaminants at levels that pose an 
unacceptable risk to health. 


EPA Response: 
EPA has convened a workgroup consisting of EPA, Centers for Disease Control 
(CDC), FDOH, and FDEP members to determine what, if any, indoor air quality 
sampling will be conducted nearby the former Koppers facility. Once this 
workgroup has determined definitively that indoor dust sampling will occur and 
under what circumstances, EPA will either conduct or require the responsible 
party to conduct indoor dust sampling. EPA is not aware of other instances at 
former wood-treatment sites where indoor dust has posed an unacceptable 
health risk to residents. 


FDEP has confirmed that its risk-based corrective action soil cleanup target level 
(SCTL) standards found at 62-780 do not apply to indoor dust. Therefore, 
EPA will utilize its risk criteria in determining if an unacceptable risk to health is 
present. It is important to note that dioxin TEQ has multiple potential sources in 
the context of household dust. Prior to requiring the responsible party to 
remediate indoor living environments, it would be necessary to determine with 
reasonable certainty that the contamination is associated with the former 
Koppers Site. 


13: 
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Off-Site Creek Sediments 


In a 2010 draft report Florida DOH and ATSDR concluded that although incidental 
ingestion (swallowing) of very small amounts of contaminated sediments in the 
Springstead and Hogtown Creeks is not likely to harm people's health, contaminant 
concentrations are still above state standards and should be cleaned up [ATSDR 2010b]. 
In the Cabot Carbon/Koppers plan. EPA should require the responsible parties to cleanup 
contaminated sediments in Springstead and Hogtown Creeks. 


EPA Response: 
The selected remedy address citizen concerns with the creeks in two distinct 
ways. First, to address previous contamination of the sediments in each creek, 
sediments that have contaminant concentrations associated with either former 
Cabot Carbon or Koppers that exceed the threshold effects concentrations (i.e. 
contaminant concentrations in excess of levels that would adversely effect animal 
life) are required to be excavated and replaced with clean fill material. 


Assessment of creek sediments is ongoing. To address possible future impacts 
on sediments, the former Koppers facility is required to construct and operate a 
detention/retention pond(s) to capture storm water from the former Koppers Site 
prior to allowing it to be discharged to the tributary to Springstead Creek. The 
detention/retention pond(s) will be designed, including placement, during the 
remedial design of the on-site remedy. 


Although future migration of contaminated soils due to storm water flow is highly 
unlikely due to the implementation of Site surface covers and consolidation of 
contaminated materials beneath a low-permeability cover/cap, storm water 
capture will allow potentially contaminated sediment to settle so that it will not be 
released to the creeks. 
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Thanks again for a chance to comment on EPA's proposed plan for the Cabot 
Carbon/Koppers site. 


Sincerely, 
E. Randall Merchant 
Environmental Administrator 
850 245-4299 


cc: Anthony Dennis - Alachua CHD 
Kelsey Helton - Florida DEP 
John Mousa - Alachua CEPD 
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A.2.7 Koppers, Inc. 


October 12.2010 
Mr. Scott Miller 
Reinedial Project Manager 
Superfund Division 
Superfund Reinedial Branch, Section C 
U.S.EPA Region 4 
61 Forsyth Street SW 


Atlanta. GA 30303 
Koppers Inc. 
436 Seventh Avenue 
Pittsburgh, PA 15219-1800 
Tel 412^227 2434 
Fax 412 227 2423 
Paul LS(a),Kopper.com 
wvvw.kopners.com 


SUBJECT: COMMENTS TO JULY 2010 PROPOSED PLAN 
CABOT CARBON/KOPPERS SUPERFUND SITE 


Dear Mr: Miller 
Koppers Inc., a former owner/operator ofthe wood treating facility located at NW 23rd 
Street in Gainesville, FL, submits these comments to the Superfund Proposed Plan for the 
Cabot Carbon/Koppers Superfund Site. Koppers Inc. (formerly Koppers Industries, Inc.) 
owned and operated the wood treating facility at NW 23rd Street for a limited period of 
time. 


Koppers Industries, Inc. purchased the site in late December 1988 from Koppers 
Company, Inc.. now known as Beazer East Inc. Upon closure of its manufacturing 
operations in December 2009, Koppers Inc. sold the facility back to Beazer East. Inc. in 
March 2010. Throughout the Proposed Plan there are numerous references to the 
"Koppers" portion ofthe Cabot Carbon/Koppers Superfund Site, to "Koppers", and to the 
"Koppers Site". Since several entities with the word "Koppers" in their name have owned 
the site and the term "Koppers" is not defined, the generic use of the word in the 
document can be confusing and, at times, inaccurate. For example, the last sentence in the 
151 paragraph on page 3 under Site History states .... "On March 31, 2010, Beazer East, 
Inc. purchased the property from Koppers in order to facilitate remediation. "The 
"Koppers" referred to in this sentence is Koppers Inc. The document further states that 
wood treating processes began at the site in 1916 and describes the various units used to 
manage wastes or wastewaters at the site. Without further explanation or definition ofthe 
term "Koppers", an obvious conclusion could be that Koppers Inc. operated the site and 
the units that are now subject to remediation since 1916. As stated above, Koppers Inc. 
only owned and/or operated the wood treating site from late 1988 until March 2010. This 
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Superfund site was included on the National Priorities List (NPL) prior to Koppers Inc.'s 
ownership and Koppers Inc. did not use units subject to remediation. 


Therefore, Koppers Inc. requests that some clarification be included in the Proposed Plan 
regarding the ownership and activity history at the site as noted below. 


The end ofthe I st paragraph under Site History on page 3 is suggested to be revised to: 
" The Koppers portion of the site was cm active facility until December 2009 when 
Koppers Inc. ceased its manufacturing operations. Koppers Inc. (then known as Koppers 
Industries. Inc.) purchased the site frotn Beazer East, Inc.. (then known as Koppers 
Company. Inc.. the former owner/operator oi' the site) in December 1988. On March 31. 
2010. Beazer East, Inc. purchased the property back from Koppers Inc. in order to 
facilitate remediation. 


The 5th paragraph under Site History on page 3 states ... 
"Former wood-treatment facilities are located within the southeastern portion of the 
Koppers Site (Figure 2). This includes a recently-active process building and adjacent 
drip tracks where chroinated copper arsenate (CCA) was used to preserve wood. The 
centred and northern portions of the Site were recently used for wood storage, staging, 
and debarking': 


Koppers Inc. believes these statements also lead to a misunderstanding of the site 
ownership history and issues being addressed. First the reference to the recently active 
process building and drip track implies this is the only activity that occurred in the 
southeastern portion ofthe site. Treatment activities and practices have been conducted in 
that area for many years preceding Koppers Inc. ownership. Secondly, wood storage and 
staging has been conducted at the site for many years throughout its ownership, not just 
recently. Koppers Inc. requests that these additional activities also be mentioned in the 
Site History section ofthe document to more accurately reflect the historic operations. 


EPA Response: 
The ROD will include a change to the first paragraph under Site History as was 
requested. The comment related to the fifth paragraph is noted but EPA will not 
make this requested change as the current language does not in and of itself 
even attempt to provide the universe of previous uses in the southeastern portion 
of the Site. 


Koppers Inc. appreciates your consideration of these comments and trust they will be 
addressed as we believe they clarify the ownership and activity history at the site. 


Sincerely, 
Linda S. Paul 
Environmental Manager 
cc: Mitchell Brourman, Beazer East. Inc. 
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.4.2.8 Protect Gainesville's Citizens 


October 14,2010 
Scott Miller 
Site Manager 
Cabot / Koppers Superfund Site 
Region 4. Environmental Protection Agency 
Atlanta Federal Center 
81 Forsyth Street 
Atlanta, GA 30303-8960 


RE: Comments to EPA regarding vapor intrusion at the Koppers Site 


In September 2010, the US EPA developed fact sheets to address questions that were raised 
during the proposed plan meeting at the Stephen Foster Elementary School on August 15th 
2010. One ofthe fact sheet states that vapor intrusion is not a concern because ofthe presence 
of volatile compounds at low concentrations. Contrary to this statement the OSWER Draft 
Guidance for Evaluating the Vapor Intrusion to Indoor .Air Pathway frotn Groundwater and 
Soils (Subsurface Vapor Intrusion Guidance (US EPA, 2002) suggests that low levels of 
volatile compounds in groundwater may present a vapor intrusion hazard. 


I am making this comment to encourage the US EPA to perforin thorough studies on vapor 
intrusion in order to determine if vapor intrusion represents a risk for future uses. 


The current data do not appear sufficient for performing a thorough vapor intrusion study. 
The second-five year review for the Koppers site states that numerous monitoring wells present 
at the site were not regularly monitored "over the years". This review recommends that: 
".411 of the Siuficial .Aquifer wells installed in investigations between 1984 to 1995 should be 
cleaned out and redeveloped Re-surveying ofthe wells should be performed as necessaiy. 
Regular nwnitoring of all the wells and sample analysis Jor all site cue's should be performed" 
(Second five year review for the Cabot / Koppers Superfund site, 2006). 


By going over the documents in the adininistrative record. I found out that the latest and most 
relevant samples regarding the surficial aquifer COCs were performed on August 2007. In 
December 2007. Geotrans submitted a document to the US EPA entitled "Surficial Aquifer 
Well Redevelopment and Sampling Report in Response to Five-Year Review Report, April 
2006 - Recommendation #9 Cabot Carbon/Koppers Superfund Site in Gainesville, Florida" 
showing the results of August 2007 sampling. These samples were performed more than three 
year~ago and therefore I am asking US EPA if: 


- the 2nd five year review recommendation was followed? 
- the statement regarding vapor intrusion made by the US EP A was based on relevant 
and appropriate studies? 


In the above cited report, the inonitoring wells detected I I contaminants that are sufficiently 
toxic and volatile (based on the User's Guide for Evaluating Subsurface Vapor Intrusion into 
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Buildings, prepared by the Environmental Quality Inc to the US EPA. 2004). Among these 
contaminants, two are characterized as carcinogenic by inhalation: benzene and naphthalene. 


By looking at the RCRA Draft Supplemental Guidance for Evaluating the Vapor 
Intrusion to Indoor Air Pathway, the groundwater screening level for naphthalene is 15 f.lg/L. 
This target groundwater concentration corresponds to a target indoor air concentration where 
the soil gas to indoor air attenuation factor is 0.01 and the partitioning across the vvater table 
obeys Henry's law. The screening level for naphthalene should be lower because naphthalene 
has been recently characterized as a carcinogen by inhalation and this value hasn't been 
updated yet. 


Figure 3 ofthe 2007 Surficial Aquifer Well Redevelopment and Sampling Report shows the 
presence of naphthalene in three main areas. The first one is ne.xt to the former South Lagoon, 
the former Drip Track area and the former Process area. The second zone is located in the 
vicinity of and downgradient ofthe former North Lagoon. Finally, the last impacted area is in 
the northeastern section ofthe Site. The concentrations in these areas are well above the US 
EPA screening level for vapor intrusion with concentrations reaching 8300 f Ig/L. Naphthalene 
is only one contaminant among eleven others that may pose a risk to future indoor workers. By 
examining these numbers it is impractical for the US EPA to state that vapor intrusion is not a 
concern without conducting further studies. Based on the Adininistrative record, the US EPA 
hasn't conducted any studies to support their stateinent. 


The Johnson and Ettinger model is recommended by the US Environmental Protection Agency 
to determine whether vapor intrusion may result in a potential unacceptable inhalation risk. 
The US EP A should have used this model to find out if vapor intrusion is an issue. 


By using the Johnson and Ettinger model and the maximum concentrations found throughout 
the site for contaminants that are sufficiently toxic and volatile, the values for the total cancer 
risk and the hazard index are: 


Contaminant 


Benzene 


Ethylbenzene 


Toluene 


m-p xylene 


0 xylene 


2Methylnaphthalene 


Acenaphthene (Ace) 


Dibenzofuran 


Fluorene 


Naphthalene 


Pyrene 


Cw 


Pig/L 


250 


140 


420 


320 


150 


1500 


730 


400 


360 


8300 


13 


Risk 


1.OOE-04 


8.76E-04 


HQ 


1.198204 


0.024272 


0.17561 


0.518601 


0.192458 


0.171483 


0.007893 


0.001865 


0.002547 


24.03867 


2.22E-05 
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I Total I I 9.76E-04 | 26.33163 | 


To calculate the cancer risk and the hazard quotient different site-specific assumptions were 
made: 


- groundwater temperature is 22 degrees Celsius 
- the capillary zone and the unsaturated zone soil type is assumed to be sand based on the 
2010 Feasibility Study 
- the slab-on-grade scenario was selected (most common in Florida) and default values 
for parameters related to this foundation were selected 
- a vvater table depth of 9 feet (average value of seasonal variations at the Koppers Site) 
commercial/industrial specific exposure factors were used 


Based on this table, naphthalene is the contaminant that represents the greatest concern. The 
Hazard Index is 26 and therefore is greater than I. which suggests that noncancer adverse 
human health effects are likely. 
The total cancer risk is 9.76 E-04. This value is between but at the higher end ofthe USEPA's 
allowable risk range of 1x10-6 to 1x10-4. However, the cancer risk exceeds FDEP's risk 
benchmark of one in a million. 


This value exceeds the US EPA's allowable risk range of lxlO-6 to lxlO-4 and FDEP's risk 
benchmark of one in a million. I strongly encourage the US EPA to investigate this pathway 
further and to obtain current surflcial aquifer concentrations at the site. Without further study, 
it appears that future commercial/industrial workers at the Koppers site may be at risk from 
vapor intrusion. 


Please feel free to contact me if you would like to review the spreadsheet supporting my 
conclusions. 


Sincerely, 
Beata Urbaniak 
Dr. Patricia V. Cline [Technical Advisor] 


EPA Response: 
The Commenter refers to a 2006 Five-Year review item that required Beazer East to 
redevelop and sample Surficial Aquifer wells. The document entitled "Surficial Aquifer 
Well Redevelopment and Sampling Report, in Response to Five-Year Review Report, 
April 2006 - Recommendation #9 Cabot Carbon/Koppers Superfund Site in 
Gainesville, Florida" showing the results of August 2007 sampling is the follow-up 
report that was completed to address Recommendation #9 of the 2006 Five-Year 
review. 


EPA acknowledges there is a potential threat concerning vapor intrusion; however, 
there are currently no structures above the groundwater plume except for some onsite 
buildings that have been demolished. Post remediation, the areas of significant 
contamination will have been stabilized, covered with an impermeable barrier (the 
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cap) that will prevent vapor intrusion from the source areas and physically/chemically 
treated in such a way as to either bind contaminants to a stabilization/solidification 
agent rendering them unable to be vaporized or chemically altered in such a way as 
to create efther an insoluble precipitate within a vertical barrier wall (which will prevent 
lateral migration) to prevent lateral migration. 


EPA acknowledges that there could be a potential concern with vapor intrusion. 
However, absent a Site-specific redevelopment plan which will unlikely to be 
forthcoming prior to Site remediation, ft would be unlikely to be able to ascertain what 
future impact may occur. As there are no Site buildings remaining for which vapor 
may intrude, the Commenter's calculations are simply a theoretical risk based on 
outdated'data. Once there is a specific Site redevelopment plan which may be 
evaluated for vapor intrusion and other possible potential risks of redevelopment, EPA 
and FDEP will either evaluate or have the responsible party evaluate these risks. The 
responsible party is required to continue to monitor the Surficial Aquifer wells. 


October 10.2010 
Mimi A. Drew 
Secretary ofthe Florida Department of Environmental Protection (FDEP) 
3900 Commonwealth Boulevard M.S. 49 
Tallahassee, Florida 32399 


RE: Koppers Superfund Site. Failure to follow Professional Engineer/Geologist 
Requirements 


The public health of citizens of Gainesville Florida is at risk from Koppers Superfund Site 
contamination, including groundwater impacts that threaten our well field. The 
Environmental Protection Agency (EPA) recently provided the Adininistrative Record, the 
documents which form the basis fbr their proposed remedy. These documents do not comply 
with Florida Statutes and Laws that require applicable portions of technical documents be 
signed and sealed by a professional engineer (PE) registered pursuant to Chapter 471, F.S., or 
a professional geologist (PG) registered pursuant to Chapter 492. F.S.. certifying that the 
applicable portions of the technical document and associated work comply with standard 
professional practices. 


EPA has stated that federal regulations do not require the Feasibility Study (FS) or other 
documents to be certified by licensed professionals. We feel the state statutes are clear, and 
provide no exemption for Superfund sites. For example. Chapter 492. F.S. outlining 
requirements for PG signatures (applicable to numerous Koppers groundwater reports) begins 
with a clear stateinent of Purpose: 


It is liereby declared to be the public policy of tlie state that. In order to safeguard the 
life, health, property, and public well-being of its citizens, any person practicing or 
offering to practice geology in this state shall meet the requirements ofthis chapter. 
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FDEP staff appeared unsure of whether these statutes apply to the work performed at the 
Koppers' Site. To get clarification, complaints have been filed to have e.xample documents 
reviewed by the state licensing boardsi. In addition, we have contacted two states in EPA 
Region 4 regarding PG signatures and received the following responses: 


IVhile EP.A may or may not require the signature, fhe Alabama PG statute requires 
documents to be signed that are within the public practice of geolog}'. Public 
documents should be signed by an AL PG if they contain geological 
iiifbrmalioii/inlerprelation. 
Dorothy Malaier, PG Board Chair 


The State of South Carolina requires that a geologist hold a license to practice in tliis 
slate whenever s/he engages in practice und there is no general exception for work 
on Superfund sites. Lenora Addison-Miles [milesl(r^scdllr.coin] 


We expect a similar clear and definitive response fbr engineers and geologists practicing in 
Florida. 


[ 1 Florida Board of Professional Engineers, regarding the May 2010 Feasibility Study (FS), filed 
June 27, 2010. 
Florida Board of Professional Geologists, regarding the Hawthorn Group Investigation, filed 
September 22, 2010] 


We raise this issue for two reasons: 
• The state laws that are designed for protection of human health must be followed. 
Not following these licensing requirement means that no one is accepting 
responsibility for the accuracy ofthe statements, calculations, conclusions, or impacts 
to human health or the environment that will result from decisions based on these 
documents 
• Critical documents are incomplete and technically deficient This should be 
addressed before finalizing a remedy that puts our citizens at risk. It is unacceptable 
that EPA can consider the FS document "Final" ifthe critical problems have not been 
addressed. 


As the agency that reviews these documents, we look to FDEP to protect our citizens and: 
1. Be clear on the requirements for professional certifications for Superfund Sites, 
convey these to FDEP staff and EPA, and enforce these licensing requirements on all 
sites. 
2. Reject the FS and relevant documents associated with the Koppers site that are not 
signed and sealed by the appropriate Professional Engineer or Professional Geologist 
licensed to practice in the State of Florida. 
3. Recognize this is not a formality. The Koppers FS fails to provide criteria and 
critical performance metrics on which to base a remedy. We request you consult with 
Florida Board of Professional Engineers (FBPE) on the FS; and demand that EPA 
cannot consider the FS final until these issues have been addressed. 
4. Give official support to community requests for an addendum to the FS evaluating 
alternatives consistent with professional practices so that the implications of the 
remedy are transparent. 
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We would be happy to supply our technical comments on the deficiencies of the relevant 
documents (particularly the FS). The deficiencies of the proposed plan and the lack of 
transparency / accuracy ofthe supporting documents have also been highlighted in comments to 
the EPA prepared by the Local Intergovernmental Team {City of Gainesville, the .Alachua County 
Environmental Protection Department, the Alachua Count}' Department of Health, and 
Gainesville Regional Utilities), along with the City and County Commissions. 


The public comment period on the proposed remedy is nearing an end, and the Record of 
Decision for the remedy at this site may be issued soon. We look to the support of FDEP. our 
licensing hoards, and our representatives to address the concerns ofthe community and resolve 
this issue quickly. Please contact me (352 234-3732) if you would like further clarification on 
these concems. We appreciate your assistance in resolving these issues. 


Sincerely, 
Dr. Pat Cline 
Technical Advisor 
6322 SW 37th Way 
Gainesville Fl 32608 
tacajprotectqainesville.orq 


EPA Response: 
The NCP regulations found at 40 Code of Federal Regulations (CFR) Part 300, 
contain the EPA regulations for implementing CERCLA, as well as governance 
on documents to be submitted to the agency. Per EPA FS guidance, the FS is a 
conceptual document that supports the design of selected remedies. The NCP 
requires certification of engineering design documents; therefore, design 
documents for the Koppers Site generated during the remedial design phase of 
the project, will be signed and sealed by a professional engineer registered in the 
State of Florida. In an October 14, 2010, letter from Mary Jean Yon, FDEP 
Director ofthe Division of Waste Management in response to Dr. Cline's, October 
10, 2010, letter, FDEP clarified that Superfund law dictates what requirements 
there are for the design and certification of a Feasibility Study. The remedial 
design of the selected remedy will occur after the. Record of Decision (ROD) is 
issued. 


142 







Record of Decision Appendix A: Responsiveness Summary 
Cabot Carbon/Koppers Superfund Site February 201 I 


October 15.2010 
Scott Miller 
Site Manager 
Cabot/ Koppers Superfund Site 
Region 4, Environmental Protection Agency 
Atlanta Federal Center 
81 Forsyth Street 
Atlanta,'GA 30303-8960 


RE: Protect Gainesville's Citizens (PGC) Comments 


PGC has been active over the past few months providing information and opportunities 
for the community to become better informed and provide comments on the proposed 
remedy for the Koppers Superfund Site. This letter is submitted to highlight key issues 
that have been raised and of concern to the PGC and a large segment ofthe community. 


Comment 1. An effective Community Involvement Plan responsive to the needs ofthe 
citizens in Gainesville is important. Some ofthe responses to the community concerns do 
not seem adequate. We would like to work with L'Tonya Spencer to update the CIP and 
to maintain commitments to the community regarding availability of information and 
opportunities to participate in the process. Because the recent CIP update process 
occurred simultaneously with the process of hiring a technical advisor and preparing for 
the public comment period, we do not feel the community was able to adequately 
participate as needed. We ask that in the future adequate time be allocated for all stages 
ofthe Superfund Clean up Process. 


EPA Response: 
The current CIP does address community concerns and comments, and reflects 
a major revision from the previous version. Comments for future CIPs will be 
reviewed every six months and revised, if necessary. The community will be 
informed of the next revision of the CIP. Please note that comments have been, 
and will be, received from a multitude of individuals and interested community 
groups, which will take time to process, but will be included in future versions of 
the CIP. 


Comment 2. PGC requested the Administrative Record File and update to the repository 
in April 2010, and Dr. Cline provided additional requests. No complete site index has 
been received and many documents remain missing in the repository. This has hampered 
detailed evaluation of the Plan and the primary supporting document the Feasibility 
Study (FS). A complete file is essential to maintain the critical evaluations that have been 
completed over the past 10 years and provide the basis for the summary statements made 
in the FS. 
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EPA Response: 
In a response to a request from Dr. Cline dated August 18, 2010, EPA stated that 
ft has decided not to include the requested documents in the AR. Each of the 
documents cited are, and will remain, a part of the Site file, where they are 
available to the public via FOIA. The AR, however, is the body of documents that 
"forms the basis" for the selection of a particular response at a Site. 
Consequently, only documents which were considered or relied upon in our 
decision-making belong in the AR. 


Comment 3. An aggressive remedy to protect the groundwater is needed. We concur with 
comments expressed by LIT and TA on ISBS and think its potential use at this site should 
be reconsidered. 


EPA Response: 
EPA agrees that an aggressive remedy is warranted and believes that the 
proposed remedy is a comprehensive and aggressive remedy. EPA is given a 
regulatory imperative to utilize innovative technologies where appropriate. As 
such, EPA believes that a pilot test of the ISBS is appropriate and in the best 
interest of the site remedy, ft should be noted that ISS/S is incorporated into the 
ROD so that if the ISGS aspect of the remedy does not meet performance 
criteria, the remedy may be altered or changed as appropriate. 


Comment 4. For the past year, there have been presentations about potential 
redevelopment of the Site, yet it appears that a remedy will be in place that may 
discourage development and could leave the city with an undevelopable piece of 
property. 


EPA Response: 
EPA is required to look at reasonably anticipated future land uses in determining 
what cleanup criteria to apply at a Superfund Site. EPA has determined that 
unrestricted residential use is not a likely or practical future land use for the Site. 
However, a remedy that in effect meets Florida residential defauft cleanup 
standards has been selected. The remedy calls for clean soil to be placed over 
almost the entire Site. EPA has made its reasonably anticipated land use 
determination based on several factors including property owner Beazer East's 
planned retention of Site ownership and fts indicated future use of the Site as 
commercial, recreational or mixed use with a residential component. Therefore, 
the EPA has determined that the reasonably anticipated future land use of the 
Koppers portion of the Site is likely to be commercial, recreational or mixed-use 
with a residential component. 


Comment 5. Although the Proposed plan identifies the SCTLs as the cleanup numbers for 
soil, the AR appears to bias support for the risk assessment documents and inference of 
the use of the target risk value rather than the Florida SCTLs. We just received a 
document that alters assumptions. This is unacceptable. 
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EPA Response: 
EPA is not clear as to what document is being referred to; however, ft is EPA's 
intent to use SCTL values for commercial/Industrial for onsite soils. For offsite 
soils ft is EPA's intent to utilize SCTLs appropriate for the land use. 


Comment 7. Residents have persistently raised questions about potential offsite 
groundwater contamination west ofthe site into the residential neighborhood. These have 
been generally dismissed, and site documents appear to infer that this area is not 
impacted. Recent review of data In the southwest area of the site suggests there is 
contamination in that area that requires additional investigation and potentially impacts 
the remedy. ! 


EPA Response: ; 
Presumably this comment is referring to the historical detection of elevated 
COCs in an offsite private UFA well (Geiersbach well) in this area. Contamination 
in the private well was possibly due to leakage into the upper Floridan aquifer 
from contamination in the lower Hawthorn group that entered the underlying 
aquifer at the well, due to deteriorated well construction materials or an 
incomplete seal between the loiA/er Hawthorn and the upper Floridan. A similar 
process has been surmised as the cause of the low-level groundwater 
contamination that has been observed in FW-3. Water-level data and 
contaminant distribution patterns across the Koppers property do not indicate 
that contamination at FW-3 or the private well originated through advective 
contaminant transport in the Floridan aquifer from upgradient identified 
contaminant entry points. 


Comment 8: The proposed plan recommends excavating contaminated soils and piling 
them up in the southeast corner of the property. This is unacceptable. We understand 
there are some soils which are too contaminated to be removed from the site. For those 
areas that can be either removed or remediated a plan should be proposed for 
consideration that would either move them to a lined land fill or remediate them in place 
to the SCTL's. 


EPA Response: 
The soil consolidation alternative is an efficient means of minimizing potential for 
exposure at the Koppers site. The soil consolidation area will be designed to 
contain the soil contamination'-. and prevent human contact and migration in 
groundwater off-Site. The consolidation area at the Koppers Site will be covered 
wfth a low-permeability cap/coyer constructed of clean material that will be a 
minimum of two feet thick. This cover/cap will be gently sloped to promote storm 
water runoff and prevent pooling. The intent of the cap will be to prevent surface 
exposure to contaminated soil \ and limft rainfall from entering the subsurface 
within the consolidation area. This type of cap/cover is designed to perform into 


145 







Record of Decision Appendix A: Responsiveness Summary 
Cabot Carbon/Koppers Superfund Site February 201 I 


perpetuity with minimal maintenance requirements. The exact dimensions and 
design of the cap will be determined in the design phase. 


Sincerely, 
Cheryl Krauth Chair, Protect Gainesville's Citizens, Inc. 


October 15.2010 
Scott Miller. Remedial Project Manager 
Superfund Division. Superfund Reinedial Branch 
U.S. EPA Region 4 
61 Forsyth Street SW 
Atlanta. GA 30303 


Re: Comments on U.S. EPA's Proposed Plan for the Koppers Superfund Site in Gainesville, 
Florida 


Dear Mr. Miller: 


As yoLi are aware, there is pervasive, strong objection within the community to EPA's Proposed 
Plan for the clean-up of the Koppers Superfund Site in Gainesville, Florida. Many of these 
complaints are well-deserved, ranging from deficiencies on the part of EPA to properly involve 
the community in its remedy selection process, to inadequate and inappropriate on-site and off-
site remediation. 


As you are also aware, the City of Gainesville and Alachua County have submitted their 
Comments and Recommendations on EPA's Proposed Plan, developed by the Local 
Intergovernmental Team, the City and County governments, and members of the community. 
Untold thousands of hours on the part of many dedicated, intelligent, and thoughtful individuals 
went into preparing these response comments. 1 endorse them wholeheartedly, almost without 
exception, and I implore EPA to take them to heart. 


I am keenly aware ofthe difficult relationships between EPA, the Responsible Parties, and the 
local community. Neither am I under any illusion as to the limitations associated with remedying 
a very large, heavily contaminated, complex site. Limitations notwithstanding, there are many 
elements in EPA's Proposed Plan that are seriously inadequate and unacceptable. 


Community Involvement 
Community input is supposed to play a crucial role throughout the decision-making process on 
superfund sites. EPA is required to vigorously engage and integrate the community as soon as a 
site is placed on the National Priorities List. EPA is required to place heavy emphasis on 
community input in selecting the remedies and in providing a site that will accommodate the 
community's desired future uses. EPA has been severely deficient in following both federal law 
and its own policy directives in this regard. Superfund Community Involvement Handbook 
(EPA): 


"In CERCLA, Congress was clear about its intent for the Agency to provide every 
opportunity for residents of affected communities to become active participants in the 
process and to have a say in the decisions that affect their community. Congress, in 
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establishing the Superfund program, wanted the Agency to be guided by the people 
whose lives are impacted by Supert\ind sites. The intent ofthe law is restated in the NCP 
at 40 CFR 300.430(c)(2)(ii): —(A) Ensure the public appropriate opportunities for 
involvement in a wide variety of site-related decisions, including site analysis and 
characterization, alternatives analysis, and selection of remedy." 


A substantial amount of the current dysfunction and antagonism between the community and 
EPA could have been avoided if proper emphasis had been placed on developing an integrative 
dialogue with the community throughout the remedy selection process, i.e.. an active Community 
Involvement Plan (CIP). 


It is through the CIP that the community is to be kept informed of the various aspects and 
considerations associated with the entire remedial process, from "discovery'" of the site to 
deletion from the NPL. And it is through the CIP that EPA is made aware of the types of 
remedies and future uses the community desires on the site—so that EPA can provide the 
corresponding remedies, wherever practicable. 
Superfund Land Use Directive (EPA): 


"Discussions with local land use planning authorities, appropriate officials, and the 
public, as appropriate, should be conducted as early as possible in the scoping phase of 
the Reinedial Investigation/Feasibility Study (Rl/FS). This will assist EPA in 
understanding the reasonably anticipated future uses ofthe land on which the Superfund 
site is located: Reinedial action objectives developed during the RI/FS should refiect the 
reasonably anticipated future land use or uses." 


The only known Community Involvement Plan fbr the Koppers Superfund Site in Gainesville 
was established in 1989 (it was then called the Community Relations Plan). According to that 
Plan, quarterly updates were to be issued to the community and the Plan was to be revised if there 
were indications of significant changes in community interest at any time during the Reinedial 
Investigation, the Feasibility Study, the Draft FS report, or during development ofthe Proposed 
Plan. 


Beginning in 1993. CIPs were required to be updated every 3 years. The CIP for the Koppers site 
should have been updated 6 nines since 1989. Astoundingly, it wasn't until August 2010 that 
EPA drafted a new CIP~3 weeks after release the Proposed Plan. 


1 do not know what resources may or may not have been available to EPA throughout the past 20 
years to fulfill its responsibility to incorporate connnunity input into the remedy selection 
process. But there is no doubt whatsoever that in this instance, EPA"s deficiency in this regard is 
largely responsible for the current level of anger and hostility towards EPA, and the inadequate 
and inappropriate remedies in the Proposed Plan. 


EPA Response: 
The Community Involvement Plan has been in place and operational since 1989. 
Community interviews were conducted for the Site during the week of August 1, 
2010. Individual interviews, along with a focus group meeting, were held to 
identify concerns of the community for the CIP. A draft copy of the CIP was 
presented to the community for a 30-day comment period to allow additional 
information, concerns, and/or suggestions to be collected. This was done in 
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response to community outcry for intense participation. The 30-day comment 
period was from August 16, 2010 until September 15, 2010. The CIP was placed 
in the Information Repository in November 2010. In order to address community 
outreach and involvement, the EPA has also included in the CIP an opportunity 
for the document to be revised, upon review, every six months. The current 
document does address community concerns and comments, and reflects a 
major revision from the previous version. 


Community concerns have been identified and addressed in Table 3.1 of the 
revised CIP. Table 3.1 lists the concerns and EPA's responses to the concerns. 
The identified concerns range from community outreach activities to technical 
and redevelopment issues. Comments for future CIPs will be reviewed every six 
months and revised, ft necessary. The community will be Informed of the next 
revision of the CIP. Please note that comments have been, and will be, received 
from a multitude of individuals and interested community groups, which will take 
time to process, but will be included in future versions of the CIP. 


The toll free numbers for EPA representatives have been consistently provided 
on information that is distributed to the community. These include, but are not 
limited to. Fact Sheets, Question and Answer Sheets, web sites for EPA and 
Protect Gainesville's Citizens, the administrative record, the CIP, and business 
cards. The current toll free numbers are 1-877-718-3752 or 1-800-432-3752. 


The mailing list for the Koppers community is a living document and updating and 
maintaining ft is an ongoing activity. The initial mailing list was developed by 
obtaining residential and/or business addresses within a haft mile to one mile 
radius of the Site. The use of sign-in sheets is another method used to identify 
addresses of interested citizens for the mailing list. Some residents who attend 
meetings request that their information not be shared with third parties. 
Therefore, to respect their wishes and privacy, the residential addresses are 
used for the mailing list only. Additionally, the EPA is developing a new list of e-
mail addresses for the Koppers community to use as another method to provide 
information as ft becomes available to the public. 


Public Meetings 


As part of the EPA Administrator's emphasis on enhanced public participation 
opportunities, EPA staff were involved with two public availability sessions in 
concert with the FDEP and Florida Department of Health. EPA staff participated 
in seven special Gainesville City and/or Alachua County Special Commission 
meetings presenting information related to Koppers Site cleanups and 
participated in listening sessions for members of the public on May 1, 2008, 
March 9, 2009, April 29, 2010, August 31, 2009, January 4, 2010, March 9, 2009, 
August 17, 2009. Five fact sheets were produced and distributed to provide 
information related to offsite soil sampling, onsite and offsite proposed plan 
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responses to comments received during EPA's August 5, 2010, proposed plan 
meeting. On June 15, 2010, EPA participated in a Site walk with citizens who 
had concerns about possible buried drums. PRP Beazer East developed and 
submitted an October 11, 2010, workplan to investigate possible buried drums 
onsite. On September 22, 2010, EPA and Beazer East provided a Site tour to 
answer questions related to upcoming demolition activities. EPA representatives 
met wfth the former Gainesville Mayor and GRU staff on January 6, 2010, and 
November 23, 2009, to discuss FS concerns. 


Rightful Expectations 
The land and our creeks have suffered unconscionable environmental abuse for almost 100 years. 
The community justifiably feels that the Responsible Parties should be held accountable and that 
EPA should require the RP's to clean up every last bit of contamination from the site, i.e.. return 
the land to the condition it was in before they got their dirty hands on it. This is a well-deserved, 
well-grounded expectation for environmental and social justice. Even after the horrendous 
activities were "discovered" in 1983 and the site was placed on the NPL. the abuses continued for 
an additional 26 years. We really are NOT interested in hearing excuses. 


Realistically speaking, most of the reasonable elements of the community understand that the 
magnitude and nature ofthe contamination on the site impose limitations that make total clean-up 
a near impossibility. Nonetheless, EPA's Proposed Plan falls /«/• short ofwhat is appropriate, 
necessary, and practicable. That is why the proposed remedies to simply cover up the 
contamination feel like SLich an insult. 


Because evaluation and cost analysis of so many potential remedial alternatives appear to be 
missing from the FS. it is impossible for the community to accept the rationale behind EPA's 
chosen remedies in the Proposed Plan. 


EPA Response: 
The FS and Proposed Plan were done in accordance with applicable guidance. 
As stated in the EPA RI/FS Guidance document ( OSWER Directive 9355.3-01, 
October 1988) "The objective of the RI/FS process is not the unobtainable goal of 
removing all uncertainty, but rather to gather information sufficient to support an 
informed risk management decision regarding which remedy appears to be most 
appropriate for a given site. The appropriate level of analysis to meet this 
objective can only be reached through constant strategic thinking and careful 
planning concerning the essential data needed to reach a remedy selection 
decision. As hypotheses are tested and either rejected or confirmed, adjustments 
or choices as to the appropriate course for further investigations and analyses 
are required. These choices, like the remedy selection itself, involve the 
balancing of a wide variety of factors and the exercise of best professional 
judgment." 


Nine criteria are used to evaluate each remedy, in accordance with CERCLA 
RI/FS Guidance (EPA, 1988). The nine CERCLA criteria used to evaluate 
remedies in the FS process are: 
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1. Overall protection of human heafth and the environment 
2. Compliance with ARARs 
3. Long-term effectiveness and permanence 
4. Reduction in mobility/toxicity/volume through treatment 
5. Short-term effectiveness 
6. Implementability 
7. Cost 
8. State Acceptance 
9. Community Acceptance 


The first two criteria (the threshold criteria) evaluate how candidate remedies 
satisfy regulatory and administrative aspects of remediation. 


Criteria three through seven (the balancing criteria) evaluate the candidate 
remedies' (1) effectiveness within the constraints presented by engineering and 
administrative limitations, (2) efficiency at meeting clean-up goals, and (3) 
economic impact based on cost to implement. 


The last two criteria (the modifying criteria) are reserved for stakeholders, 
affected public and regulatory/administrative agencies to give input to the remedy 
evaluation process. 


The CERCLA criteria encompass statutory requirements and technical, cost, and 
institutional considerations, and are grouped into three categories (threshold, 
primary, and modifying criteria) based on their function in the remedy evaluation 
process. Furthermore, these primary CERCLA criteria are expanded into sub-
criteria that clarify the intent of the primary criterion and that provide additional 
discriminatory power to the remedy evaluation process. 


Primary Source .A.reas 
Being directly upstream in the Floridan Aquifer from the Murphree Wellfield. the groundwater 
remedy must, without question, be protective of the regional drinking water supply. EPA's 
proposed remedies are not sufficient to accomplish that. 


The community's preferred remedy within the 4 primary source areas is excavation and off-site 
disposal of contaminated soils down to the 2nd clay layer. However desirable, this is likely not a 
practicable alternative due both to the expense ofthe excavation process itself and to the disposal 
restrictions and transport requirements of the DNAPL material involved. Nonetheless, the 
community deserves to see a detailed evaluation ofthis alternative, which should be included in 
an amended FS. 


Excavation and off-site disposal of soils from within the source areas down to the 1st clay would, 
of course, be significantly more practicable. An evaluation ofthis alternative should be provided 
in an amended.FS, as should an evaluation for on-site treatment. The community needs to 
understand the practicability, or lack thereof, of all reinedial options. 
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If excavation and off-site disposal of the primary source area soils proves to be completely 
impracticable, thorough solidification and stabilization ofthese soils (i.e., ISSS) from surface to 
the 2nd clay, with supplemental ISBS and hydraulic containinent at deeper levels, appears to be 
the optimal and justifiable fall-back solution. ISBS should not be relied upon as an effective 
remedy in the surficial aquifer, as is being proposed by EPA. 


ISSS from the surface to the 2nd clay in the primary source areas is a remedial alternative that 
warrants evaluation and cost analysis. This should be provided in an amended FS. 
In addition to the LIT recommendation to expand the proposed slurr>' wall eastward to address 
off-site migration ofcontaminants there, evidence suggests there is off-site migration of DNAPL 
contamination to the west, as well. Further testing appears to be necessary to determine whether 
the slurry wall perimeter would need to be adjusted accordingly to prevent additional off-site 
migration ofcontaminants. The slurry wall configuration (sLibsurface containinent remedy) need 
not dictate the surface soils remedy, discussed further below. 


EPA Response: 
Excavation of source area soils containing DNAPL was evaluated in comparison 
with other options during the FS process. The preferred onsite remedy was 
determined to be the optimal alternative based on the nine CERCLA criteria used 
in developing and evaluating remedial options, including risk reduction and 
protectiveness. Specific challenges to soil excavation and off-site disposal at the 
Site are: 


Excavation depths and large soil volume 
The two source area excavation alternatives considered during the 
remedy selection process (removal of soil within the Surficial Aquifer or 
removal of soil to the Hawthorn Group middle clay unit) would present 
significant challenges due to the excavation depths and the large amounts 
of soil that would be removed. The Surficial Aquifer soil removal would 
require digging to an approximate depth of 25 feet below ground and 
removing approximately 280,000 cubic yards (420,000 tons) of soil. The 
Hawthorn Group middle clay soil is deeper and removal would require 
digging to an approximate depth of 65 feet below ground and removing 
approximately 1,800,000 cubic yards (2,700,000 tons) of soil. Excavating 
soil to these depths would require shoring to keep the excavation walls 
from falling in on workers, and dewatering to remove groundwater that 
would flow into the excavation area during excavation. Groundwater 
collected from the excavation area would require treatment and disposal. 
Construction of a staging/temporary storage area may be required. 
Excavated soil would require management as listed hazardous waste. All 
of these challenges, in turn, resuft in short-term health and safety risks to 
remedial workers and the nearby community and significant addftional 
costs to the remedial effort. 
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Off-Site disposal challenges 
Finding one or more disposal facilities that will accept the large quantities 
of contaminated soil would present a challenge. Land Disposal Restriction 
(LDR) and Best Demonstrated Available Technology (BDAT) rules 
establishing treatment standards for land disposal may require that 
contaminated soils from the Site be sent to one of the few hazardous 
waste incinerators that accept wood treatment listed waste, ft may also be 
necessary to treat soils on-site prior to off-Site disposal. Transporting the 
contaminated soils to an off-Site facility would require either about 15,000 
(Surficial Aquifer excavation) or 95,000 (Hawthorn Group middle clay 
excavation) truck loads. More than 100 dump truck loads per day of 
contaminated soil could be driven through the areas surrounding the Site 
resulting in significant transport-related safety and environmental risks, as 
well as a significant nuisance to the surrounding areas for over 2.5 years. 
The same logistical difficulties are associated with rail transport. 


On-site treatment challenges 
ff the material is treated on-site (by any method) and returned to the 
excavation, the risk reduction and volume treated is very similar to the in­
situ treatment options, but with substantially greater short-term risk, 
engineering challenges, effort, time, and cost. 


On-site construction of above ground landfill challenges 
If the excavated soil is placed in an on-site constructed landfill instead of 
being returned to the excavation or transported off-Site, the resulting 
mound would be much larger than the mound considered for the gently 
sloped consolidation area. This would have serious technical and 
permitting challenges, would limft redevelopment opportunfties, and would 
not be a welcome sight for the community. 


Risk reduction not significantly different with excavation 
Actual long-term human health and environmental risk reduction resulting 
from source area excavation would not be significantly different than in­
situ treatment. Short-term risks would be significantly higher for soil 
excavation. Soil removal will not significantly reduce groundwater 
concentrations at potential receptors, including the Murphree Well Field. A 
long-term groundwater remedy would still be required. There is also a risk 
that residual DNAPL will move through the groundwater during excavation 
activities. 


Finally, ft should be noted that ISGS is only one component of the remedial 
strategy at the Cabot Koppers Site. Out of an abundance of caution, redundant 
approaches (containment using slurry walls and caps to isolate the four primary 
source areas, and soil stabilization/treatment to immobilize the contamination) 


152 







Record of Decision Appendix A: Responsiveness'Summary 
Cabot Carbon/Koppers Superfund Site February 201 I 


are proposed. Specific performance requirements, with contingencies to insure 
project success, will be engineered during the design phase of the project. 


That said, EPA acknowledges that ISGS is a developing technology. As such, 
EPA will require stringent performance testing and monitoring during its 
application wfth an ISS/S contingency in place ft performance standards are not 
achieved. Implementing the remedy in a staged or staggered schedule will 
provide EPA with more options for meeting cleanup goals. For example, EPA 
proposes implementing ISGS wfthin a physically contained zone (surrounded by 
the slurry wall) as a response to subsurface contamination, and to evaluate its 
effectiveness concurrently with the remedial design. 


EPA will require the PRP to provide engineering design plans for both full-scale 
implementation of ISGS and a contingent ISS/S remedy along wfth the other 
remedial components including but not limited to the vertical barrier wall, the 
engineered cap, and LHG injection points, ff necessary, EPA will be able to 
quickly respond to ISGS ineffectiveness by requiring the ISGS zone to be 
revisited and addressed by ISS/S, or additional ISGS injections, without further 
time-consuming Site-specific rulemakings. 


Non-Source Area Soils 
EPA's proposed surface soils remedy is to surficially scrape the non-source area to a non-
specified depth (leaving an indetenninate amount of contamination behind), pile the scrapings on 
top ofthe source areas, put a cap on top ofthe mound, and throw some clean dirt on top ofthe 
scraped area. Adding insult to injury, those surficial soils would only have to meet commercial/ 
industrial SCTLs. Future development would require engineering and institutional controls over 
almost the entire site—significantly impairing (and dictating) the types of future uses the site 
could accommodate. 


This type of remedy might be appropriate ifthe site was in an isolated location, but it is not. The 
site is integrated well within the developed area ofthe city and shares a 3/4 mile-long boundary 
with a single family neighborhood. Attaining a site that is genuinely clean should be one of 
EPA's primary objectives for this site. A remedy that does not actually clean the majority ofthe 
contaniinants from the site will not remove the stigma associated with the site and will adversely 
impact the economic health and vitality of adjacent neighborhoods fbr generations to come. EPA 
has completely neglected the psychological impact ofthe chosen remedy on the community. This, 
in my opinion, is where the Proposed Plan is most deficient. 


In 2008 the Gainesville City Commission passed a Resolution requesting EPA to require the 
responsible parties to clean the Site to Florida residential SCTLs. And yet EPA's Proposed Plan 
states: 


"The selected cleanup goals are the Florida commercial/ industrial SCTLs for on-Site 
soils/ sediments." 


AMEC's on-site surface soil tests indicate that it may in fact be practicable to attain a thorough 
clean-up over the majority ofthe area outside the primary source areas. With additional testing, a 
fine-grained work plan could be generated to determine the various depths to which contaminated 
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soils would need to be excavated to reach relatively clean earth. A legitimate expectation would 
be to thoroughly clean as great an area as possible by excavation ofthese soils. An evaluation and 
cost analysis fbr excavating the non-source area portions of the site to the various depths 
necessary to reach the different soil contact and leachability standards is missing from the FS. 
This information is crucial, and should be included in an amended FS. 


In association with the excavation of on-site surface soils (whether to indiscriminate depths as is 
being proposed, or to the depths necessary to reach target criteria) are the alternatives for off-site 
disposal or on-site treatment of these soils. These alternatives warrant evaluation and cost 
analysis, and need to be provided in an amended FS. 


The mounding ofcontaminants on-site is highly objectionable to the community—and for good 
reason. It will adversely impact and stigmatize adjacent neighborhoods forever. 
If evaluation proves that off-site disposal or on-site treatment ofthe non-source area soils is in 
fact impracticable, the excavated soils should be confined to as small an area as possible, so as to 
maximize the area on the Site where surface soils could potentially be cleaned. 1 think a 
thoroughly clean area over as much of the site as possible (with a higher mound) would be 
preferable to continued widespread contamination over the entire site under 2 feet of "clean" dirt 
(with a lower moLind). 
As mentioned before, it is important to recognize that the shiuy wall configuration (subsurface 
remedy) does not necessarily dictate the surface soils remedy (outside the primary source areas 
themselves). Surface soil tests indicate that the western/central area within the proposed slurry 
wall could conceivably be cleaned similarly to the area outside the slurry wall. And if tests 
determine that the slurry wall actually needed to be expanded to the west, that would not 
necessarily dictate the surface soils remedy within the slurry wall there either. 


EPA Response: 
Because of the issues described above regarding excavation, containing soils 
on-site is the optimal solution for the community's needs. The soil consolidation 
area will be designed to contain the soil contamination and prevent human 
contact and migration in groundwater off-Site. 


The most contaminated soil (principal threat waste) will be treated within the 
consolidation area. There will be a gentle slope on the containment area to 
prevent surface water from accumulating. Other storm water management 
controls such as rerouting and detention basins will be used to reduce the 
likelihood of surface water contact wfth potentially contaminated soil. 


With regard to cleanup goals, EPA is required to look at reasonably anticipated 
future land uses in determining what cleanup criteria to apply at a Superfund 
Site. EPA has determined that unrestricted residential use is not a likely or 
practical future land use for the Site. However, a remedy that in effect meets 
Florida residential defauft cleanup standards has been selected. The remedy 
calls for clean soil to be placed over almost the entire Site. EPA has made its 
reasonably anticipated land use determination based on several factors including 
property owner Beazer East's planned retention of Site ownership and its 
indicated future use of the Site as commercial, recreational or mixed use with a 
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residential component. Therefore, the EPA has determined that the reasonably 
anticipated future land use of the Koppers portion of the Site is likely to be 
commercial, recreational or mixed-use with a residential component. 


Future Uses and Re-Use ofthe Site 
EPA's proposed remedies are based upon erroneously presumed future land uses and do not 
provide protection for the future uses the community has expressly made known to EPA as being 
desirable. EPA has consistently ignored community input regarding this primary goal of the 
Superfund program. EPA directive and guidance documents go to great lengths to emphasize the 
importance of providing a site capable of accommodating the future land uses deemed desirable 
by the community. 


Reuse Assessments: A Tool to Implement the Superfund Land Use Directive (EPA): 
"As reflected in the Superfund Land Use Directive, the reuse assessment process should 
include soliciting community input on future land use considerations for sites. 
Community input can be particularly useful for sites where the future land use is 
uncertain and should be directed toward understanding the types or categories of future 
land use that the community believes would be appropriate for the site, and categories of 
land use that the community believes inappropriate." 


Superfund Reuse Directive (EPA): 
"When this document states that EPA "identifies" or "determines" the reasonably 
anticipated future land use ofa site, it should be understood to mean that, based on the 
input of site's stakeholders (local governments, community groups, individuals, states, 
tribes, etc.) and other remedy selection factors described in the CERCLA statute, the 
NCP and EPA guidance, the Agency makes a decision on what the future land uses are 
likely to be, so that remedies can, wherever practicable, support those future uses." 


Risk Assessment Guidance fbr Superfund (EPA): 
"Assume future residential land use if it seems possible based on the evaluation ofthe 
available information. For example, ifthe site is currently industrial but is located near 
residential areas in an urban area, future residential land use may be a reasonable 
possibility." 


The City of Gainesville and the local community have made it crystal clear to EPA that as much 
of the site as possible should be sufficiently cleaned to be able to accommodate all types of 
residential uses: and sufficiently cleaned to eliminate the need for engineering and institutional 
controls over as much ofthe site as possible. And yet, the Feasibility Study upon which EPA is 
grounding its remedy selection states: "On-Site residential exposure scenarios are not applicable 
based on the expected commercial/industrial and/or recreational use ofthe property." 


It was the responsibility of EPA to develop, at minimum, a range of reinedial alternatives that 
would achieve the different land use potentials for the Site. 


Superfund Land Use Directive (EPA): 
"Reinedial action objectives provide the foundation upon which remedial cleanup 
alternatives are developed. In general, remedial action objectives should be developed in 
order to develop alternatives that would achieve cleanup levels associated with the 
reasonably anticipated future land use over as much ofthe site as possible. In cases where 
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the reasonably anticipated future land use is highly uncertain, a range ofthe reasonably 
likely future land uses should be considered in developing remedial action objectives. 
These likely future land uses can be reflected by developing a range of remedial 
alternatives that will achieve different land use potentials." 


Instead, it appears that EPA chose only to provide a set of predetermined alternatives that place 
the interests ofthe Responsible Parties above the interests ofthe community. 


The Site Re-Use Meeting with EPA's "consultant," E:, Inc., was a complete sham. The main 
qLiestion posed to the community was "Where on the Site do you want the biggest pile of 
contaminants?" 


EPA Response: 
As noted above, EPA is required to look at reasonably anticipated future land 
uses in determining what cleanup criteria to apply at a Superfund Site. EPA has 
determined that unrestricted residential use is not a likely or practical future land 
use for the Site. However, a remedy that in effect meets Florida residential 
defauft cleanup standards has been selected. The remedy calls for clean soil to 
be placed over almost the entire Site. EPA has made its reasonably anticipated 
land use determination based on several factors including property owner Beazer 
East's planned retention of Site ownership and its indicated future use of the Site 
as commercial, recreational or mixed use with a residential component. 
Therefore, the EPA has determined that the reasonably anticipated future land 
use of the Koppers portion of the Site is likely to be commercial, recreational or 
mixed-use with a residential component. 


Off-Site Soils and Sediments 
Off-site soil testing is ongoing and the area of contamination has yet to be delineated. Testing 
must continue until such delineation is clarified; and off-site soils must be cleaned to Florida 
default residential soil cleanup target levels. At a 2009 joint City and County Commission 
meeting, as EPA's Regional Project Manager for the Site, you specifically stated, in response to a 
specific question, that off-site soils would, unequivocally, be cleaned to 7 PPT for dioxin. We 
expect this declaration to be honored. 


The proposed plan does not address in-home remediation; nor does it address temporary 
relocation of residents during remediation of their properties. These are issues that should be 
appropriately addressed. 


The delineation of contaminants in creek sediments is not comprehensive. This is essential to 
providing a thorough remedy necessary to protect the creek ecosystem from continued adverse 
impact from these contaminants. 


Contaminated off-site soils and creek sediments should not be brought onto the Site, adding to the 
contamination there. Off-site disposal alternatives fbr these soils were not evaluated in the 
Feasibility Study. They should be provided in an amended Feasibility Study. 
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EPA Response: 
With regard to off-Site soils, concentrations of site-related contaminants will be 
compared to the Florida SCTLs. SCTLs are conservative and protective of 
human health for intended uses ofthe land (i.e., there are different cleanup levels 
for residential and commercial land uses). Once the comparison has been made, 
a range of options are proposed for use on individual subparcels after obtaining 
the consent of private property owners. The options include: 


• Excavation and removal of soil containing concentrations of contaminants 
that exceed specified cleanup goals associated with present use of the 
land. 


• Engineered controls that prevent contact with impacted soil that exceeds 
cleanup goals based on present land use. 


• Institutional controls that protect access and use of land/properties. 


With regard to in-home remediation, EPA has formed a work group wfth the 
Florida Department of Health, the Center for Disease Control, and FDEP to 
assess the need for indoor air quality studies, ft has been EPA's experience that 
there have been no indoor air contamination issues at other wood treating sites. 
The findings of this work group will influence any decisions regarding possible in-
home remediation. 


With regard to temporary relocation, the PRP has offered to temporarily relocate 
residents during remedial action implementation. 


With regard to creek sediments, the selected remedy addresses the creeks in 
two distinct ways. First, to address previous contamination of the sediments in 
each creek, sediments that have contaminant concentrations associated with 
either former Cabot Carbon or Koppers that exceed the threshold effects 
concentrations (i.e. contaminant concentrations in excess of levels that would 
adversely effect animal life) are required to be excavated and replaced with clean 
fill material. Placement of these sediments in the containment cell onsite is the 
most efficient management option. 


Assessment of creek sediments is ongoing. To address possible future impacts 
on sediments, the former Koppers facility will be required to construct and 
operate a detention/retention pond(s) to capture storm water from the former 
Koppers Site prior to allowing ft to be discharged to the tributary to Springstead 
Creek. The detention/retention pond(s) will be designed, including placement, 
during the remedial design of the on-site remedy. 


Stormwater Management 
Significant video evidence has been provided demonstrating the huge volume of untreated, 
contaminated stormwater runoff that flows off the Koppers site into Springstead Creek. Beazer 
has submitted an application for a new discharge permit. According to the diagram submitted 
with that application, there are serious deficiencies with Beazer's stormwater inanagement plan, 
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with most ofthe runoff actually bypassing the proposed collection areas entirely, including runotT 
from the 4 primaiy source areas. Considering contaminant concentrations in runoff will likely be 
even worse during the remediation process where soils will be severely disturbed, effective, 
functional inanagement is critical. These deficiencies must be addressed. Longer berms and larger 
retention areas must be provided in association with issuance ofany interim stormwater permit. 


EPA Response: 
As noted above, to address possible future impacts on sediments, the former 
Koppers facility will be required to construct and operate a detention/retention 
pond(s) to capture storm water from the former Koppers Site prior to allowing ft to 
be discharged to the tributary to Springstead Creek. The detention/retention 
pond(s) will be designed, including placement, during the remedial design of the 
on-site remedy. 


Conclusions 
EPA's disregard for the community has led to a Proposed Plan that makes a mockery out ofwhat 
Congress intended to be a community guided remedial endeavor. Although everyone is anxious to 
begin the reinedial process, the remedies must be suited to the location and actually clean the site. 


The Record of Decision should be put on hold. EPA needs to provide an amended Feasibility 
Study addressing the numerous deficiencies enumerated above; and provide the community with 
a new Proposed Plan fbr its consideration. Thank you. 


Sincerely, 
Robert Pearce 


714 NW36ih Avenue 
Gainesville, FL 32609 
robertpearce2000@ginail.coin 
Chair, Technical Advisory Committee fbr Protect Gainesville's Citizens 
Former President. Stephen Foster Neighborhood Association 


September 22, 2010 
Scott Miller 
Site Manager 
Cabot / Koppers Superfund Site 
Region 4, Environmental Protection Agency 
Atlanta Federal Center 
81 Forsyth Street 
Atlanta,'GA 30303-8960 


RE: Risk Assessment Comment 
The Adininistrative Record (AR) contains a letter you sent to Dr. Paul Anderson on June 
18, 2010, with your comments on what portions ofthe May 26, 2010 Human Health Risk 
Assessment are approved or not approved. A copy ofthis letter is attached. 


158 



mailto:robertpearce2000@ginail.coin





Record of Decision Appendix A: Responsiveness Summary 
Cabot Carbon/Koppers Superfund Site February 2011 


It appears the use ofthe probabilistic model is being rejected. However, can you clarify 
what exactly is referred to by wording like "some text", "some portions", and "several 
subsections"? 


The proposed plan states reinedial goals for soil will be the default Florida soil cleanup 
target levels (SCTLs). although the exact application ofthese is not clearly stated. Since 
the plan was developed after this letter, does this mean that the entire risk assessment is 
no longer approved? If so, why is this included in the AR? If you are going on record as 
approving portions of this assessment can you explicitly state what this includes? 
Specifically: 


• Calculation of site-wide average concentrations using Thiessen Polygons as 
inferred in flgures from Section 3? 
• Use of relative absorption factors (Appendix C and G)? 


We disagree with approval ofthese sections. In addition, there are numerous technical 
errors in this risk assessment (for example, not calculating the non-cancer hazard 
associated with dioxins). Therefore, including the attached letter and the risk assessment 
in the AR is misleading as to the reliability ofthis analysis, and the implications ofthis 
approval are not transparent. As a side note, the May 26, 2010, risk assessment is not in 
the AR, but rather the earlier May 10, 2010. draft 
Sincerely. 
Dr. Patricia V. Cline 
Principal 


EPA Response: 
EPA has no further comments on the referenced Human Health Risk 
Assessment, the findings from which support the planned remedial actions. 
EPA's posftion on cleanup goals is summarized below: 


• On-Site soil/sediment COCs: Florida defauft SCTLs contained in Chapter 
62-777, F.A.C. for commercial/industrial land use. 


• Off-Site soil/sediment COCs: Florida defauft SCTLs contained in Chapter 
62-777, F.A.C; however, the goals are based on the current land use 
(residential or commercial/ industrial) of the impacted off-Site parcel. 


• Sediment in the creeks: Florida defauft leachability SCTL for 
pentachlorophenol for protection of ecological organisms in surface water. 


o Groundwater: Florida MCLs unless no Florida MCL has been established. 
In those cases, the GCTL will be used. The selected goals are the MCLs 
for Drinking Water in Florida contained in Chapter 62-550, Florida 
Administrative Code (F.A.C.) and GCTLs contained in Chapter 62-777, 
F.A. C. The ROD will clearly state the specific standards and their point of 
compliance. 
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A.2.9 Stephen Foster Neighborhood Protection Group 


October 15,2010 
Re: Community Comments Proposed Plan (July 2010) 
Gwendolyn Keyes Fleming, Region 4 Administrator 
US EPA Region 4 
61 Forsyth Street SW 
Atlanta, GA 30303-8960 


Dear Ms. Fleming: 


These comments are submitted on behalf of the Stephen Foster Neighborhood 
Protection Group (SFNPG). a community organization located in Alachua County, 
Gainesville, Florida. The SFNPG is a neighborhood community organization charged with 
representing and protecting the health and well-being ofthe residents living in the Stephen 
Foster neighborhood bordering the Cabot-Koppers Superfund and industrial site, and which 
is dedicated to making the Stephen Foster neighborhood a safer and healthier place to live, 
work, and play. The SFNPG works to improve environmental, housing, and other living 
conditions within the Stephen Foster Neighborhood. It is with those purposes in mind. 
SFNPG submitted comments on November 3. 2009 to the original August 2009 Feasibility 
Study, submitted comments on August 6. 2010 to the May 2010 Revised Feasibility Study, 
submitted comments on Septeinber 15, 2010 on the August 9, 2010 Community Involvement 
Plan, and are now submitting comments on the July 2010 Proposed Plan (PP). 


The PP fails to adequately address the contamination on the Cabot-Koppers site in a 
multitude of ways. According to 40 CFR § 300.430(1X2). the EPA. as the lead agency, must 
create a proposed plan, at a minimum, that "briefly describes the reinedial alternatives 
analyzed by the lead agency, proposes a preferred remedial action alternative, and 
summarizes the information relied upon to select the preferred alternative." The proposed 
plan is created to provide the public with an opportunity to comment on the preferred 
reinedial action alternative and to participate in the selection ofthe remedial action at the site. 


These comments are meant to explain community concerns regarding the PP and 
implore the EPA to reconsider their chosen remediation options as they are not protective of 
human health and the environment and will lead to catastrophic impacts in the future. 


The EPA is grossly premature in its selection ofa remedial alternative as delineation of 
contamination remains incomplete 


As we have continued to reiterate in our comments on the feasibility studies, a 
remedial plan cannot be chosen without a complete site characterization and delineation of all 
contamination, on-site and off-site. The PP states: 


"As part ofthe remedial design process which follows remedy selection, additional 
characterization of Site aquifers will be conducted to address remaining uncertainties 
related to DNAPL migration, and, more importantly refine its vertical and horizontal 
boundaries for effective remedy implementation. Off-site soil characterization 
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continues to the north, south, east and west ofthe Site to completely delineate Site-
related impacts and to expedite cleanup of off-Site areas." (PP at pg. 14). 


This clearly indicates that the contamination has not been fully delineated in all 
media in all areas. The PP purports to pick a reinedial alternative that will be protective of 
human health, implementable. and effective, among other things, without an appropriate 
grasp ofthe entire scope of contamination. The purpose ofthe reinedial investigation found 
in 40 CFR § 300.430(d)( I) is to compile data that will allow fbr the adequate characterization 
ofa site for the ultimate purpose of crafting an effective remedial alternative. The EPA is 
completely remiss to push forward on selection ofa remedy without collection and analysis 
of all requisite data. 


Further, despite protests from the city, county, and local residents, the EPA has yet to 
initiate a testing regime at local schools. Stephen Foster Elementary is .6 miles from the site. 
The smallest and most vulnerable among us must not be ignored. The EPA must test the 
schools to ensure that Stephen Foster's children are not risking additional exposure by 
attending their schools. 


EPA Response: 
As stated in EPA's Guidance for Conducting Remedial Investigations and 
Feasibility Studies Under CERCLA (EPA/540/G-89/004 OSWER Directive 
9355.3-01 October 1988), the objective of the RI/FS process is not the 
unobtainable goal of removing all uncertainty, but rather to gather information 
sufficient to support an informed risk management decision regarding which 
remedy appears to be most appropriate for a given site. The appropriate level of 
analysis to meet this objective can only be reached through constant strategic 
thinking and careful planning concerning the essential data needed to reach a 
remedy selection decision. As hypotheses are tested and either rejected or 
confirmed, adjustments or choices as to the appropriate course for further 
investigations and analyses are required. These choices, like the remedy 
selection itself, involve the balancing of a wide variety of factors and the exercise 
of best professional judgment. EPA has met the threshold established in its 
guidance manual with regard to site characterization. 


With regard to the comment regarding testing near local schools, soil sampling 
results indicate that contaminant concentrations in soil exceed State standards at 
a distance of up to 400 feet from the Site. At this time there is no soil sampling 
data available that would suggest that Site contamination has made fts way six-
tenths of a mile to the Stephen Foster Neighborhood Elementary School. 
Evaluation of soil sampling data by the Florida Department of Health in a June 
2010 Health Consultation for offsite soils indicate that the Florida DOH believes 
that incidental ingestion of soils along Stephen Foster neighborhood roadsides 
"is not expected to harm people's health." 


The EPA fails to adequately analyze the various remedial alternatives under the 
applicable 40 CFR § 300.430(e)(9) criteria 
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The first requirement under 40 CFR § 300.430(f)(2)(i) is to "provide a brief summary 
description ofthe remedial alternatives evaluated in the detailed analysis established under 
(e)(9) ofthis section." (e)(9) contains nine evaluation criteria that a proposed plan is required 
to analyze.! Although the PP mentions each ofthe nine criteria, it is severely lacking in any 
sort of meaningful analysis. The purpose ofthe proposed plan is so that the public can be 
adequately informed on all available reinedial alternatives, including the EPA's preferred 
remedial alternative, so that they can intelligently comment and participate in the reinedial 
alternative selection process. The EPA completely eviscerates this requirement by providing 
virtually no analysis ofthe available alternatives. The reader is left to wonder whether the 
EPA engaged in any evahiation at all or whether they already had their preferred alternative 
in mind and set up the analysis to lend support to that alternative. A look hack at the 
Feasibility Study (May 2010) shows a lack ofany sort of meaningful analysis of all the 
criteria as well. Effectiveness and implementability are given some discussion, yet the 
mandated "threshold criteria" - overall protection of human health and the environment and 
compliance with ARARs is markedly absent or surficially treated. See 40 CFR § 
300.430(tXl)(i)(A). 


The threshold criteria in evaluating the remedial alternatives are overall protection of 
human health and the environment and compliance with ARARs. 40 CFR § 
300.430(f)(l)(i)(A). The PP's cursory glance at these first two criteria is insufficient to 
"reflect the scope and complexity ofsite problems and alternatives being evaluated." 40 CFR 
i;300.430(a)(l )(ii)(C). There is little to no explanation as to the unique hazards to human 
health that this site may pose to the community. The PP's conclusory language in regards to 
these requirements does not reflect any detailed analysis by the EPA in regards to the 
"unacceptable risks" to human health and the environment and how each alternative would 
specifically address such risks. Such conclusory language includes "nine ofthe ten on-Site 
alternatives are expected to meet the two threshold CERCLA criteria" (PP pg.28); "UFA-1 
... would fail to meet the mandatory criteria" (PP pg. 30); and "[ajlternatives OfH-2, OfR-3, 
and OtR-4 are all protective and would effectively eliminate any potentially unacceptable 
risks ..." These statements do not provide any information on why the EPA deems one 
alternative more protective of human health or in compliance with ARARs over any other 
alternative. 


The assessment of the alternatives' long-term effectiveness under 40 CFR § 
300.430(e)(9)(iii)(C) is incomplete. There is no discussion as to the degree of certainty that 
each alternative would provide in regards to the probability of success. There is no mention 
of the "magnitude of residual risk remaining from untreated waste water or treatment 
residuals remaining at the conclusion of the remedial activities." 40 CFR § 
300.430(e)(9)(iii)(C)(l). Also, there is no discussion as to the "adequacy and reliability of 
controls such as containment systems...that are necessary to manage treatment residuals and 
untreated waste." 40 CFR § 300.430(e)(9)(iii)(C)(2). The PP provides a brief conclusion as to 
which alternatives may be more effective in the long-term time frame, but provides no 
information to support such claims. Conclusory statements, similar to those used to describe 
protection of human health and the environment and compliance with ARARs. are once again 
used.2 While the statute states that a "brief suinmary" should be provided, it would do a 
disservice to the purpose of the statute, keeping the community adequately informed, to 
provide such a limited scope of information as is presented in the PP. 
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It is difficult to determine whether any or all ofthe statutorily prescribed factors have 
been employed in determining, "the degree to which alternatives employ recycling or 
treatment that reduces toxicity, mobility, or volume." 40 CFR § 300.430(e)(9)(iii)(D). The 
factors are listed in the PP and there is also a list providing for which alternatives would be 
used the most to the alternatives that would be used the least to address the "reduction of 
toxicity, mobility or volume." 40 CFR § 300.430(e)(9)(iii)(D). No mention, however, is made 
in how or if these factors were applied to reach such conclusions. Some ofthe factors are 
indirectly discussed in the description, not the evaluation, ofthe remedial alternatives. Even 
in that section ofthe PP, however, there are no specifics or estimations as to the "amount of 
hazardous substances, pollutants, or contaminants that will be destroyed, treated, or 
recycled." 40 CFR § 300.430(e)(9)(iii)(D)(2). There are also no specifics or estimations as to 
the "degree of expected reduction, "degree to which treatment is irreversible," and the 
"degree to which treatment reduces inherent hazards posed by principal threats at the site." 
40 CFR § 300.430(e)(9)(iii)(D)(3)-(6). 


The PP fails to adequately discuss short-term effectiveness as required by 40 CFR § 
300.430(e)(9)(iii)(E). The PP simply states which alternatives would provide the greatest 
short-term effectiveness and which would provide the least short term effectiveness. It does 
not address in which ways the methods would be effective in relation to the amount of time 
necessary to complete the remedial objective. It appears as if every alternative is just as 
effective as the next, but some with a longer or shorter amount of time to actually realize its 
efTectiveness. The statute lists four considerations when evaluating short-term effectiveness.3 
Based on the PP. it appears as if only the "time until protection is achieved" factor was 
considered. No other details are provided. 


40 CFR § 300.430(e)(9)(iii)(F) mandates that the EPA consider implementability in 
their analysis ofthe remedial alternatives. The PP merely states the factors to be considered 
in evaluating implementability ofthe alternatives and lists the alternatives in order from most 
implementable to least implementable in EPA's estimation. There is only one line justifying 
these conclusions. Whatever analysis was conducted in order to reach these conclusions is 
omitted in full from this section. Being conclusory in the "spirit" of brevity denies the 
community any sort of valuable information to use in their evaluation of the preferred 
remedial alternative. 


Further, the statute states additional requirements when assessing the implentability 
of off-site reinedial action. "Adininistrative feasibility, including activities needed to 
coordinate with other offices and agencies and the ability and time required to obtain any 
necessary approvals and permits from other agencies (for off-site actions)" must be 
considered in determining implementability. 40 CFR § 300.430(e)(9)(llI)(F)(2). Also, 
"availability of services and materials, including the availability of adequate off-site 
treatment storage capacity, and disposal capacity and services; the availability of necessary 
equipment and specialists, and provisions to ensure any necessary additional resources; the 
availability of services and materials; and availability of prospective technologies," should 
also be considered. §300.430(e)(9)(iii)(F)(3). If any ofthese requirements were considered, 
they are not reflected in the PP. 
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According to 40 CFR 300.430(e)(9)(iii)(G), cost must be considered. The projected 
cost for each remedial alternative is presented in the PP. The PP also states that the 
alternative with the highest cost is the most effective alternative and the remaining 
alternatives differ in cost and effectiveness. The PP says that costs will vary based on the 
amount of technology implemented, the degree of difficulty in implementation, and time to 
meet RAOs. The range in cost variation is not provided and the estimated cost of each 
alternative does not include any detail on how that amount was calculated. Cost estimates are 
only valuable if they are explained in conjunction with time frames, degree of difficulty in 
implementation, and the amount of technology used (all ofthese being stated as variables of 
costs associated with the alternatives) in order to reach the projected expense. 


40 CFR § 300.430(e)(9)(iii)(H) mandates that the EPA consider any State concerns. 
Ifthe State had any concerns or comments regarding the preferred alternative, they are not in 
the PP. By "State" we assume the PP is referring to the Florida Department of Protection 
(FDEP). The PP speaks ofthe State's acceptance ofthe preferred alternative and how it has 
been "closely involved in the development and evaluation of these alternatives." This 
suggests that the State did not have any concerns or comments and if this is not the case, the 
language of the PP is misleading. The community has requested the comments from the 
FDEP many times and has not been provided with those comments. Without any sense of 
where the FDEP stands on this issue, it is impossible to evaluate any other possible 
weaknesses ofthe PP. It should be noted that the City of Gainesville is not satisfied with the 
PP and has provided its own comments on the document. 


40 CFR § 300.430(e)(9)(iii)(l) requires a determination of "which components ofthe 
alternatives interested persons in the community support, have reservations abotit or 
oppose." This portion of the PP is omitted as it cannot be completed until comments 
concerning the PP are received. It should be noted by the EPA that the community has not 
accepted the PP or any part of its proposed reinedial actions. The cleanup plan is completely 
inadequate to the community because it does not include e.xcavation on-site, includes only 
limited excavation off-site, and proposes to store the contamination onsite under a large "Mt. 
Di.xon"-type cover. Also, the PP proposes experimental methods in the 30 acre source area 
and does not provide costs on excavation and removal or incineration. In addition, it leaves 
treatment of the non-source 60 acres vague, and does not address searching for additional 
sources such as trenches and drum burial areas. In addition to the above mentioned 
weaknesses, the plan also fails to mention testing inside nearby residents' homes, any 
relocation assistance, or compensation for affected residents. 


EPA Response: 
EPA disagrees wfth this characterization of the remedy development process. 
Instead, EPA has provided all reasonable means of involving the interested 
public in a muftiyear, mufti-party collaborative effort. This effort combined the 
contributions of the following stakeholders who were involved in identifying, 
evaluating and critiquing remedial options for this Site: 


• City of Gainesville representatives 
• Gainesville Regional Utilities (GRU) and consultants (Jones Edmunds) 
• Alachua County Environmental Protection Department 
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• Beazer East and contractor (GeoTrans) 
• PRP support consultants (Adventus, SES, AMEC, Key Environmental, 


GeoHazards) 
• University of Colorado 
• Florida Department of Environmental Protection 
• US EPA (site manager and technical support personnel) 
• EPA consultant (Black & Veatch) 


A 15-member Joint FS Group convened for seven meetings and numerous 
teleconferences over the course of approximately 2.5 years. The Joint FS Group 
encouraged and welcomed any and all technical and community view points 
pertinent to remedy development. 


Seven iterations of a draft FS report were produced by the Joint FS.Group and 
submitted to stakeholders for review and comment. The public reviewed and 
commented on a version of the draft FS. EPA has been involved in eight public 
meetings to discuss the Koppers Site remedy. All review comments were 
considered and evaluated; responses to relevant comments were provided at 
meetings (in person) or by correspondence (letter and/or email). Additional pilot 
studies and field investigations, recommended by stakeholders and technical 
experts via the review/comment process, were conducted during the Joint FS 
Group tenure. 


Numerous field investigations, pilot studies, and environmental monitoring 
reports have been generated through the process: 


• technology applicability and implementability tests 
• proof-of-concept studies 
• contaminant monitoring progress reports 
• source material capture/recovery trials 


In sum, EPA has more than satisfied its- obligations with regard to remedy 
selection and is confident that the selected remedy will achieve its intended goal 
to protect human health and the environment. 


The EPA does not adequately discuss the rationale that supports their preferred 
alternative 


According to 40 CFR § 300.430(0(2)(ii), the EPA is required to "identify and 
provide a discussion of the rationale that supports the preferred alternative." The PP 
addresses and describes the alternative preferred by the EPA. However, there is no discussion 
as to the reasoning behind the selection ofthe preferred alternative. No justification is given 
fbr what was included in the preferred alternative, for what was omitted from the preferred 
alternative, or even why the preferred alternative was selected. This is a weakness that 
permeates the entire PP as no proper evaluation was undertaken concerning any of the 
remedial alternatives using the statutorily mandated (e)(9) criteria. Such a discussion is 
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required by statute and of utmost importance in conveying to the community the reasons for 
preferring that specific alternative. 


EPA Response: 
Based upon consideration of the requirements of CERCLA, the NCP, FDEP 
applicable regulations, the detailed analysis of the alternatives and public and 
state comments, EPA has selected a three-part remedy. Together, the selected 
remedy components meet the threshold criteria of protection to human health 
and the environment and compliance with ARARs. Further, the selected remedy 
satisfies the RAOs. The selected remedy will satisfy the statutory requirements of 
CERCLA Section 121(b) by being protective of human health and the 
environment; complying with ARARs; being cost-effective; utilizing permanent 
solutions and alternative treatment technologies to the maximum extent 
practicable; and meeting the preference for remedies that employ treatment that 
permanently and significantly reduces the M/T/V of hazardous wastes as a 
principal element. This action represents the final remedy selected for the Site, 
and, as such, is compatible with the intended future use of the Site. 


Once again, relocation is not considered as an option in the PP 
The residential population on the west side ofthe Koppers site may potentially be a 


part of an exposure pathway. (May 2010 Feasibility Study at 1-40). As seen from the limited 
indoor testing done for dioxins in fine particulates, this is no longer a potential exposure 
pathway; an actual pathway e.xists. Because of this, relocation must be included as an 
alternative. The exclusion of the relocation alternative necessarily means the ultimate 
decision-maker is not taking into consideration all appropriate and viable reinedial 
alternatives. Relocation is an approved alternative under federal guidelines and policies and 
must be considered as a part of this clean up strategy due to the off-site impacts (see 
generally 1999 Interim Policy on the Use of Permanent Relocations as Part of Supert\ind 
Reinedial Actions). Further, governing policy dictates that relocation should be considered 
where unreasonable use restrictions may exist during or after clean up. noting restrictions on 
such activities as children playing in yards. The Florida Department of Health has already 
recommended restrictions on children playing in easements adjacent to residential property in 
the Stephen Foster neighborhood and further risk assessment is ongoing. (Health 
Consultation, July 17, 2009, Florida DOH). Finally, failure to acknowledge the adequacy of 
relocation precludes perhaps the best mode of protecting human health and the environment. 
This option is the only option that would account for those "yet to be determined" 
unacceptable risks. It would eliminate limitations caused by current use of off-site areas as 
residential property and control future exposure associated with active clean up of the 
Koppers site and its continued use as an industrial facility. 


Relocation is briefly mentioned in the May 2010 Feasibility Study. The Feasibility 
Study recognizes that in order to achieve the remedial goals, the following may be done to 
disrupt the potential exposure pathway: (May 2010 Feasibility Study at 3-52). 


3. '^Current receptors could be removed from the area and future receptors could 
be prevented from becoming residents of [thej area. This would achieve the goal of 
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disrupting the potential e.xposure pathway and eliminating the potential risk/hazard 
to public health and/or the environment." (emphasis added). 


This is the only mention of relocation as an option in any ofthe feasibility studies or in the 
PP. It cannot be viewed as an alternative considered by the EPA since it does not meet the 
evaluation requirements of 40 CFR § 300.430. By failing to develop relocation as an option, 
the EPA precltides further consideration of relocation as an alternative unless there is a 
significant change in available information for off-site characterization. 40 CFR § 300.430(0. 


Relocation must be considered as an alternative for community acceptance. The 
EPA's evaluation cannot be considered adequate without a discussion of relocation in light of 
the rules and governing policy. Dioxins have been found inside homes. The rest ofthe off-
site contamination is still to be determined. The absence of relocation as an option is illogical 
and exemplifies a lack of diligence on the part ofthe EPA. 


EPA Response: 
ft is not mandatory for EPA to consider relocation as a remedial option in the 
feasibility study. EPA is guided in its possible consideration of relocation as a 
remedy by an EPA guidance document entitled, "Interim Policy on the Use of 
Permanent Relocations as Part of Superfund Remedial Actions" published on 
June 30, 1999. A summary of that guidance related to the decision to consider 
permanent relocation in the feasibility study process is included below: 


'EPA's preference is to address the risks posed by the contamination by 
using well-designed methods of cleanup which allow people to remain 
safely in their homes and businesses. Having proven EPA's ability to 
successfully restore contaminated property at many Superfund sites, 
generally, EPA's preference is to address the risks posed by the 
contamination by using well-designed methods of cleanup which allow 
people to remain safely in their homes and businesses. This is consistent 
with the mandates of CERCLA identified above, and the implementing 
requirements of the NCP which emphasize selecting remedies that protect 
human heafth and the environment, maintain protection over time, and 
minimize untreated waste. Because of CERCLA's preference for cleanup, 
ft will generally not be necessary to routinely consider permanent 
relocation as a potential remedy component." 


There are four sftuations in which EPA may consider permanent relocations as 
part of the feasibility study development process. The current situation nearby 
the former Koppers Sfte meets none of the criteria listed. The four criteria are as 
follows: 


• Sftuations where EPA has determined that structures must be destroyed 
because they physically block or otherwise interfere wfth a cleanup and 
methods for lifting or moving the structures safely, or conducting cleanup 
around the structures are not implementable from an engineering 
perspective. 
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• Situations where EPA has determined that structures cannot be 
decontaminated to levels that are protective of human health for their 
intended use, thus the decontamination alternative may not be 
implementable 


• Permanent relocation may be considered when EPA determines that 
potential treatment or other response options would require the imposition 
of unreasonable use restrictions to maintain protectiveness (e.g., typical 
activities, such as children playing in their yards, would have to be 
prohibited or severely limited). 


• Permanent relocation may be considered when an alternative under 
evaluation includes a temporary relocation expected to last longer than 
one year. 


EPA and PRPs have routinely conducted cleanups in the State of Florida and 
throughout the U. S. that are contemplated in the preferred remedial alternative. 
The remedy is simple from an engineering perspective in that involves removing 
up to two feet of top soil from an affected property and replacing ft with clean fill, 
reseeding the yard, and reinstalling any landscaping that had to be removed from 
the yard to remove the soil, ft is unlikely that structures nearby the former 
Koppers Site are contaminated. After the soil cleanup, there are no use 
restrictions required for the yard as there is now clean fill in the yard which would 
pose no threat or require a use restriction there, ft is expected that the yard 
cleanups would take significantly less than one year based on the number of 
parcels believed to be effected and the simple implementation approach needed 
to complete the soil remediation. 


Residents surrounding the Site are not located on a direct source area or a highly 
contaminated groundwater plume. Based on concentrations of contaminants in 
surface soil at surrounding residences and the practical remedial alternatives that 
exist for preventing exposure to these soils, relocation is not warranted. 


The plan to scrape soil from residents' yards to be stored on the site is absolutely 
unacceptable to the community 


As stated above, the residents ofthe Stephen Foster neighborhood remain adamantly 
opposed to the plan to scrape contaminated soil from their yards and store it on the site. The 
institutional controls to accompany such a remedy are also completely unacceptable. As an 
alternative the EPA offers up a combination of engineering and institutional controls which 
would effectively cap the property owner's land and then prohibit such owner from doing 
much of anything with that land in the future. The residents demand that a proper cleanup be 
initiated which would include relocation to remove citizens from their toxic community. 


The removal of impacted soils from the neighborhood will result in a severe 
disruption ofthe lives and privacy ofthe residents ofthe Stephen Foster neighborhood. The 
May 2010 Feasibility Study dismissed this concern, calling the soil removal a "one-time 
event." (p. 3-53). Yet, full data collection to characterize off-site contamination has not been 
completed. Without that data, there is no way to predict whether this removal will be the 
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aforesaid "one-time event" or a series of events to ensure the contamination is fully 
eradicated. Further, the removal ofsoil will destroy landscaping and damage or destroy all of 
the massive oaks, pines, maples, cherry, and other native trees in the area. Only the pines 
have a deep enough tap root to avoid damage by excavation. The majority of other trees have 
extremely superficial root systems which run a little more than a foot beneath the ultra sandy, 
nutrient-poor topsoil. A simple drive through the surrounding community reveals the natural 
beauty ofthe area, a beauty the residents highly value. Once the soil is scraped, institutional 
controls will be needed, although likely ineffectual, after the excavation is completed. 
Animals are likely to dig farther than two feet trees planted by residents may have a root 
system that extends farther than two feet, and such trees may bear fruit contaminated by the 
unexcavated soil underneath. Even an industrious child may dig past that two foot mark. How 
does the EPA propose to prevent these events? Althotigh these issues have been brought to 
the attention ofthe EPA time and time again, including in our comments to both versions of 
the feasibility study, they are still not being addressed in the PP. 


The storing of contaminated soil onsite is completely abhorrent to the residents ofthe 
Stephen Foster neighborhood. They do not want a Mt. Di.xon in their midst. Capping the soil 
does not make it disappear. The contamination remains on the property and will threaten the 
adjacent neighborhoods with recontamination in the future. In addition, it limits future 
options for the site and the residents are hopeful that ifthe site is properly cleaned it can be 
created into something the community can be proud of instead ofa reminder of Gainesville's 
dirty past. 


The PP does not evaluate disposing of soils off-site. They should provide cost 
estimates and a plan for disposing of soil off-site as one of the reinedial alternatives. This 
discrepancy ignores a valid and effective means for cleaning up the site, as well as the 
neighboring community. Further, only part ofthe area on site is proposed to be capped. As 
for the rest of the area, the EPA remains vague and makes references to either providing 
more caps fbr the that area or excavating the soil. The EPA must be clear and straightforward 
concerning everything they plan to do onsite. If they plan to excavate, they must say so 
clearly and indicate which areas they intend to excavate. They must also state what they plan 
to do with that contaminated soil once excavation is complete. If they plan to cap or utilize 
other engineering controls, they similarly must say so clearly and indicate which areas on 
which they intend to use the controls. 


Additionally, the PP does not fully consider the impacts from on-site activities that 
may impact the surrounding community during the implementation of the remedial 
alternative such as dust noise, and other exposure mechanisins.4 The PP explains that Beazer 
has "begun interim measures to reduce dust including planting of vegetation over former 
operation areas." (PP pg. 14). The PP goes on to state that "Beazer East is implementing dust 
control of continuous water application to suppress dust." The PP does not elaborate on 
precisely what this continuous water application entails, how often the water is being applied, 
whether this is a recognized and safe method of suppressing dust, when the water application 
is needed, or the level of protection this provides to the adjacent community. 


All ofthe above commentary proves that the EPA's PP is not protective of human 
health and the environment. As this is a threshold criterion under 40 CFR § 
300.430(tXl )(i)(A), this reinedial alternative should have been discarded early on by the 
EPA. 
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EPA Response: 
Removal of soil and providing clean cover to mftigate exposure is an effective 
and accepted method to reduce risk in areas with contaminated surface soils. 
EPA understands there will be a disruption of the local community during 
removal; however, unfortunately any remedy, including relocation, would also 
involve inconvenience to the local community. 


It should be noted that the Koppers Site has not yet entered into the design 
phase. Dimensions of the remedy and post-remedial land use have not been 
determined. The consolidation area at the Koppers Site will be covered with a 
low-permeability cap/cover constructed of clean material that will be a minimum 
of two feet thick. This cover/cap will be gently sloped to promote storm water 
runoff and prevent pooling. The cap will prevent surface exposure to 
contaminated soil and will limft rainfall from entering the subsurface within the 
consolidation area. This type of cap/cover is designed to perform into perpetuity 
with minimal maintenance. The exact dimensions and design of the cover/cap 
will be determined in the design phase; however, estimates as illustrated on 
Figure 2 of the Onsite Preferred Remedy Fact Sheet are closer to 40 acres for 
the Consolidation area and are not anticipated to alter the topography as 
mentioned. The area covenng most of the site illustrates regrade/cover areas 
which are not part of the impoundment cell. 


Storm water runoff control has not been adequately explained 


To control storm water the EPA proposes the following: 


"Storm water controls will consist of: (a) grading and contouring the Site to direct 
runoff toward collection points; (b) installation of one or more detention/retention 
ponds; and (c) possible replacement of the existing Site storm vvater ditch with 
another ditch or with an engineering conveyance such as an underground concrete 
pipe (culvert)." (PP pg. 14). 


This remedy does not fully explain how it will be adequate to control storm vvater runoff 
There is no elaboration on how the grading and contouring will direct runoff toward 
collection points or how the detention/retention ponds will contain the vvater in such a way to 
prevent contamination ofthe soil and groundwater beneath it. Without this information, there 
is no way for the community to analyze the alternative under the criteria in (e)(9), especially 
protection of human health and the environment and effectiveness in the short and long term. 


EPA Response: 
As previously mentioned, the Koppers Site has yet to reach the design phase. 
The RI/FS through the ROD distills down potential remedies with no real design 
components other than those lessons learned from other similar sites. Details as 
site specific as storm water runoff are not typically evaluated to the extent 
anticipated in the comment. Also, future migration of contaminated soils due to 
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storm water flow is highly unlikely due to the implementation of Site surface 
covers and consolidation of contaminated materials beneath a low-permeability 
cover/cap. Storm water capture will allow potentially contaminated sediment to 
seftle so that ft will not be released to the creeks. 


The proposed remediation ofthe Hogtown and Springstead Creeks is not adequate 
The PP states the following fbr remediation ofthe creeks: "Ongoing detention basin 


to mitigate ongoing impacts. Excavation and removal of impacted sediment in excess ofthe 
probable effects concentration (transport and consolidate on-site). Monitored natural recoveiy 
of remaining impacted sediinent until concentrations reach threshold effects concentration or 
background levels." (PP pg. 33). What exactly the detention basis will be or how it will 
mitigate ongoing impacts is unclear. In addition, this reinedial action is vague on exactly 
what standard the EPA is using to clean the creeks. In a letter from Dr. Stephen M. Roberts 
and Dr. Leah D. Stuchal ofthe University of Florida to Liga Mora-Applegate ofthe FDEP, 
the Drs. recommend Florida Residential CTLs for sediinent in the creeks given the proximity 
ofthe creeks to residential yards. Letter from Dr. Roberts and Dr. Stuchal lo Ms. Mora-
.Applegate dated Februaiy 10. 2010 pg. 1 attached lo these comments. In addition, the Drs. 
also state that "[gjiven that PAHs and dioxin contamination in creeks are not consistently co-
located, this reinedial effort cannot be assumed to address the issue of dioxin contamination." 
Id. at 3. The community agrees with the Drs. assertions and insists that the EPA clean up the 
creeks to Florida Residential CTLs and address the issue of dioxin contamination. 


EPA Response: 
EPA disagrees. The commenter states "In addition, this remedial action is vague 
on exactly what standard the EPA is using to clean the creeks" when in fact the 
criteria being proposed to address creek contamination are clearly stated as 
being the Probable Effects Concentrations (PEC) for sediment-bound 
contaminants. PEC are sediment quality guidelines that were established as 
concentrations of individual chemicals above which adverse effects in sediments 
are expected to frequently occur. Concentrations below the PEC level are not 
expected to frequently cause an adverse effect to the exposed sediment species. 
These are the proposed cleanup levels for sediment-bound contaminants in the 
creeks impacted by Cabot Carbon and Koppers contamination (USEPA, 2000, 
Prediction of sediment toxicity using consensus-based freshwater sediment 
quality guidelines: EPA 905/R-00/007, Great Lakes Program Office, Chicago, 
Illinois). 


An adequate explanation of various former trenches as well as possible drum burials or 
dumping sites is not included nor is any suggested remedy for these possible 
contamination areas 


Aerial photos taken in 1965 and 1971 ofthe site reveal trenches in the woods north of 
the site which are no longer in existence. What happened to these trenches? What were these 
trenches used for? How does the EPA plan on investigating these trenches? 


Anecdotal evidence points to locations of possible drum burial and other dumping 
sites. These would constitute additional contamination areas outside of the documented 
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source areas. The EPA gives no indication in their investigation of the site that they have 
looked for the possible additional areas of concern. Scott Miller, EPA project manager stated 
that there will be a "work plan coming forth" to address buried drums. (August 5, 2010 EPA 
Meeting Official Transcript pg. 112 lines 7-9). This vague language is simply not acceptable 
to the community. Simple ground penetrating radar in the areas of concern would be 
sufficient to begin investigation ofthese sites. The community expects a commitment by the 
EPA to search for and analyze these areas and incorporate them into their PP. 


40 CFR § 300.430(d)(1) states that the purpose ofthe remedial investigation (which 
supports all of the plans the EPA subsequently issues) "is to collect data necessary to 
adequately characterize the site for the purposes of developing and evaluating effective 
reinedial alternatives." )̂  300.430(d)(2) goes to on require that the EPA "characterize the 
nature of and threat posed by the hazardous substances and hazardous materials and gather 
data necessary to assess the e.xtent to which the release poses a threat to human health..." 
Without fully analyzing any possible dumping sites, drum burials, and former trenches, the 
EPA cannot be certain they have gathered all of the requisite data to create a full 
contamination characterization. Without this data, the EPA cannot assure the community 
their chosen reinedial alternative will be effective. 


EPA Response: 
A June 5, 2010, Site walk wfth members of the community was organized at the 
former Koppers Site to gather information. Approximately 50 members of the 
community showed up for this Site walk. The primary concern raised by the 
participants was the possibility of drums having been buried on the Site as was 
related to them by third parties not present who purportedly wftnessed drums 
being buried onsite. Members of the public also raised concerns about former 
Koppers Sites, notably none that were wood-treaters but were chemical 
production facilities, where buried drums had been found. In an abundance of 
caution, EPA required Beazer East submitted a workplan for a further remedial 
investigation beyond the three previously completed at the Site. On October 13, 
2010, the work plan was submitted for the remedial design phase of the project 
to determine if there are buried drums or other primary source areas on the Site. 
In addition, soil, groundwater, and sediment sampling and analyses will continue 
as the footprint for installation of all the remedial technologies is refined. After 
additional sampling and analyses occur and the remedial action is implemented, 
the proposed on-site actions will ensure exposure at the surface has been 
mitigated. 


The PP completely ignores contamination known to exist inside residences 
Tests on fine particulates have been performed on the inside of several homes within 


two miles from the site. The results were shocking to the residents and their attorneys. The 
dioxin levels, thought to be some of the most dangerous contaminants on the planet, range 
from 400PPT to 1 lOOPPT - over 1000 times higher than the levels deemed safe by the EPA 
for outside soil contamination. TCDD, a dioxin found inside homes, is a known carcinogen. 
In addition, exposure to this chemical can cause a host of other illnesses, including 
reproductive issties, development problems, immune system suppression, heart disease. 
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diabetes, hormonal changes, liver damage, pancreatic abnormalities, problems with the 
circulatory and respiratory systems, etc. Children, who are particularly susceptible, are 
coining into contact with these dangerous contaminants inside their own homes and the 
schools they attend (twelve ofwhich are located within two miles ofthe site). 


According to 40 CFR § 300.430(d) the reinedial investigation should perform field 
investigations sufficient to assess the following: physical characteristics of the site; 
characteristics or classification of air, surface vvater, and groundwater; general characteristics 
of the waste; extent to which the source can be adeqtiately identified and characterized; 
actual and potential e.xposure pathways through environmental media; and actual and 
potential e.xposure routes, such as inhalation or ingestion. Obviously, finding fine 
particulates inside residences shows an actual exposure route, more specifically actual 
e.xposure. The testing performed thus far was limited in scope and further testing is 
warranted. One of the major aims of the remedial investigation is to determine risks to 
human health. Human health is surely affected by dioxins inhaled and ingested inside the 
homes of residents. It is illogical for the EPA to solely conduct soil and groundwater 
sampling when confirmed contamination exists within residences. This poses an immediate 
threat to the residents of the area. Mr. Scott Miller of the EPA has been asked directly 
whether or not additional testing will be done on the homes. He has refused to answer. Those 
residents with means, a/k/a "Koppers Refugees," have been fleeing the area, abandoning their 
homes, in order to escape this harmful contamination. Those without means to do so are 
consumed with constant worry and stress about how these deadly chemicals may be affecting 
their health and the health of their families. These residents are not accessing the site or 
purposefully exposing themselves to harmful contaminants. They are simply attempting to 
live their lives in what is supposed to be a safe haven: their homes. 


EPA Response: 
The Commenter incorrectly states that there is known evidence of indoor 
contamination inside residents' homes nearby the former Koppers Site. This 
allegation is a mischaracterization of sampling data that was purportedly 
obtained from residents near the former Koppers Site. The attorneys 
representing nearby residents in what was previously a class action suft, which 
was subsequently not certified as a class, refused to release this data (lab 
reports with important items related to dioxin TEQ detections) to the Florida 
Department of Health (FDOH) per its request so that FDOH, EPA, and others 
could review the sampling and analysis approaches that were used. The 
Centers for Disease Control (CDC) and FDOH evaluated the EPA sampling 
approach utilized to generate this data and came to the conclusion that this 
technique overestimated dioxin TEQ concentrations by including compounds that 
are not part of the dioxin congener list such as bromated compounds, etc. As 
EPA, FDOH, and CDC were not party to or invited to participate in the sampling, 
EPA, FDOH, and ATSDR have no firsthand knowledge of the claimed dioxin 
TEQ concentrations inside of residences. 


In an abundance of caution, EPA has convened a workgroup consisting of EPA, 
CDC, FDOH, and FDEP members to determine what, ft any, indoor air quality 
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sampling will be conducted nearby the former Koppers facility. Once this 
workgroup has determined definftively that indoor dust sampling will occur and 
under what circumstances, EPA will efther conduct or require the responsible 
party to conduct indoor dust sampling, ft is noteworthy that EPA is not aware of 
other instances at former wood-treatment sites where indoor dust has posed an 
unacceptable health risk to residents. 


FDEP has confirmed that its risk-based corrective action soil cleanup target level 
(SCTL) standards found at 62-780 do not apply to indoor dust. Therefore, 
EPA will utilize its risk criteria in determining if an unacceptable risk to heafth is 
present. It is important to note that dioxin TEQ has muftiple potential sources in 
the context of household dust. Prior to requiring the responsible party to 
remediate indoor living environments, ft would be necessary to determine wfth 
reasonable certainty that the contamination is associated with the former 
Koppers Site. 


ATSDR and the FDOH have been coordinating efforts to address the offsite 
contamination concerns. In a letter from Dr. Thomas Friedman, the director of 
the CDC, Dr. Friedman provided the following excerpted information to Ms. 
Cynthia Moore Chestnut, Chair Alachua County Board of County 
Commissioners: 


"The Agency for Toxic Substances and Disease Registry (ATSDR) has 
been actively supporting the Florida Department of Health (FDoH) in 
evaluating potential community exposures to contaminants at this site. 
This partnership is part of ATSDR's long-standing cooperative agreement 
program with the FDOH. 


At this time, a "door-to-door" health study based on possible dioxin 
exposures is not recommended. The potentially exposed population near 
this site is relatively small. Adverse outcomes associated wfth dioxin 
exposures have not been reported in populations exposed to dioxin at the 
levels seen to date in the community surrounding Cabot-Kopper's 
property. The heafth problems of the people living in this community are 
likely to reflect common health problems seen in any similar group of 
individuals who do not live adjacent to the Cabot-Koppers site. Given 
these facts, ft would not be possible to differentiate the health problems 
within this group that are the resuft of their exposures to dioxin. 


We fully agree with FDOH's plan to evaluate and make recommendations 
to mitigate any current exposures to protect public health and to also take 
a broad look at cancer statistics within this community. We will continue to 
work with our FDOH partners in identifying and reducing Alachua 
community exposures to environmental contaminants on and near the 
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Cabot-Koppers site and are open to reassessing the need for addftional 
work should further information indicate that ft is warranted." 


It is not clear that the EPA is going to follow mandated Florida CTLs 
In the second to last Remedial Action Objective (RAO), the EPA states that they plan 


to "restore quality of groundwater outside of source areas to beneficial use having COC 
concentrations no greater than Federal MCLs or Florida GCTLs." (PP p. 12). The EPA is 
required to clean up the site according to Florida GCTLs which are much more protective 
than Federal MCLs. 


In addition, the EPA states that they will clean up the site according to 
commercial/industrial CTLs. Which will it be? In a recent EPA meeting, Scott Miller, project 
manager for the site, stated that the future land use at the site may possibly be a mi.xed use 
with a residential component. (August 5, 2010 EPA Meeting Official Transcript pg. 10 lines 
19-21). Later he states "...there are many sites that have been cleaned up to 
commercial/industrial standards, where there's been exposure barriers deployed at the site, 
and there's now residential use ... People live there. Townhomes. That would also be 
appropriate for this site." (Transcript pg. 38 line 25 - pg. 39 lines 1-6). We assume he deems 
commercial CTLs appropriate for the site since Florida land use codes typically group mixed 
use and multi-family housing under its commercial sections. It is ludicrous to think it is 
appropriate to have commercial CTLs (even more outrageous to consider industrial CTLs) on 
land that will be supporting residences simply because the Florida zoning code considers 
mixed use and multi-family housing commercial. CTL levels are based on frequency of 
exposure. If an individual lives on a site in a townhome, he will be frequenting the site as 
often as someone that lived on the site in a single family home. His cancer risk will increase 
in the same fashion as a resident ofa single family home. In addition, the Gainesville City 
Commission passed a resolution in 2008 which stated the site should be cleaned up to Florida 
Residential CTLs. This resolution was completely disregarded by the EPA. 


The Table 1 in the PP states the clean up goals for COCs. (PP pg. 13). Under the 
groundwater table, benzene is listed twice, once using the Florida CTL (1 ug/L) and again 
using the Federal MCL (5 ug/L). It is not clear which one the EPA will be using on this site. 
The EPA must use the most protective clean up level, which is the Florida level of I ug/L. 
This should be corrected in the PP so that the correct clean up level is clearly stated. 


Further, the EPA appears to criticize the Florida CTLs for dioxins and furans stating 
"[a]t present there is significant ongoing debate between and among researchers, different 
regulatory agencies, and the regulated community regarding the toxicity of dioxins/furans 
and whether meaningful human-health risks are posed by low concentrations of these 
contaminants..." (PP pg. 13). They go on to mention that Florida's default SCTL is "at the 
low end ofthe range." While the final sentence indicates the EPA intends to use Florida's 
CTLs, the entire diatribe is troublesome and leads the reader to believe that ifthe EPA can 
find a way around it, they will attempt to use a level higher than the mandated Florida level. 
The EPA is cleaning up a site in Florida and is required to use Florida CTLs. 


The community insists that residential CTLs be used if any sort of residential housing 
is contemplated in the future for the site. These discrepancies should be fi.xed to make it clear 
that the EPA will use the applicable Florida CTLs. 
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EPA Response: 
Cleanup goals for groundwater are the more stringent of the Florida groundwater 
cleanup target levels (GCTLs) or the Florida maximum contaminant levels (MCL) 
as measured at property boundaries or the limft of institutional controls. Federal 
maximum contaminant levels (MCL) are applied outside of the waste 
containment area in all aquifers. The compliance point in this case is outside of 
the vertical barrier wall that is anticipated to be constructed. The selected goals 
are the MCLs for Drinking Water in Florida contained in Chapter 62-550, Florida 
Administrative Code (F.A.C.) and GCTLs contained in Chapter 62-777, F.A.C. 


Cleanup goals for on-Site soil (0 to 2 feet bls)/sediment COCs are the Florida 
defauft SCTLs for leachability based on groundwater criteria unless Site-specific 
criteria are developed in the RD. 


Cleanup goals for off-Site soil/sediment COCs are Florida defauft SCTLs 
contained in Chapter 62-777, F.A.C; however, the goals are based on the 
current land use (residential or commercial/ industrial) of the impacted parcel. 


Florida defauft leachability SCTLs for protection of ecological organisms in 
surface water are used for sediment in Springstead and Hogtown Creeks. Note 
that there are there are no anticipated exceedances of leachability standards 
based on current contaminant concentrations and types of contaminants 
encountered in offSite soils and sediments. 


Conclusion 
After twenty-seven years in the making, the PP fails to follow the mandates of 40 


CFR § 300.430 in numerous ways. The PP relies on incomplete data, the remedies selected 
fail to take into account effects to the residents of the Stephen Foster neighborhood, the 
remedies are not appropriately analyzed under the nine criteria, and a discussion ofthe most 
beneficial option, relocation, is not included in the PP. The community has serious concerns 
about many of the proposed remedial actions including storing contaminated soil on-site, 
clean up ofthe local creeks, and storm water runoff The community wants a work plan now 
that addresses what the EPA will do to investigate possible drum burials, storage sites, and 
locations of former trenches. The EPA must make it clear in the PP that they intend to use the 
most stringent clean up target goals, which are Florida's CTLs. Most importantly, the EPA is 
ignoring data confirming acttial contamination inside of residences. All ofthe EPA reports to 
date are silent on what the EPA intends to do to remedy this deadly contamination. All of 
these issties should be addressed before a final remedial option is selected so that all potential 
hazards and concerns ofthe Stephen Foster neighborhood can be given appropriate weight in 
the selection process. 


SFNPG would like to point out that many minority and people of lower socio­
economic status reside in the area surrounding the site. In light of the EPA's mandate for 
environmental justice, the community hopes the EPA would be more sensitive abotit their 
approach to community involvement In a recent July 22, 2010 memorandum from the EPA, 
the EPA states that achieving environmental justice is an agency priority and should be 
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factored into every decision.5 The memorandum defines environmental justice as the "fair 
treatment and meaningful involvement" of all people regardless of race, national origin, or 
income in the formulation of rules and the implementation of cleanup processes. This cleanup 
process has taken in e.xcess of twenty-seven years. In response to learning ofthis fact during 
an investigation by CNN into the Gainesville Superfund site, Mathy Stanislaus. EPA's new 
Superfund Program Director, admitted that "community residents should be angty for how 
long this is going on and how long they have waited for their cleanup." That is unfair 
treatment. As stated before, the community was not consulted while the EPA performed their 
investigations and research. That shows a complete lack of involvement much less 
meaningful involvement. The EPA is not only failing to follow its own directive on 
environmental justice, it is acting in a way that completely contravenes the spirit of the 
mandate. 


Once again. SFNPG would like to remind the EPA that neighboring residents had no 
part in contribtiting to. endorsing, or encouraging the hazardous pollution that now lies within 
their yards and inside their homes adjacent to the site. The EPA has failed time and again to 
recognize the degree to which the residents have been impacted by this contamination. 
SFNPG implores the EPA to take the concerns ofthe community seriously and factor them 
into their reinedial alternative selection. SFNPG expects the EPA to use its full authority 
under the law to protect the health and environment of the citizens most impacted by this 
ongoing tragedy. 


Please feel free to contact me directly with any questions or concerns you may have. 
Please direct all correspondence regarding these comments to the undersigned counsel. 


Sincerely, 
Sarah Schwemin 
Attorney forthe Stephen Foster Neighborhood 
Protection Group 
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A.2.10 Strategic Environmental Analysis Inc 


September 24, 2010 
Scott Miller 
Site Manager 
Cabot / Koppers Superfund Site 
Region 4, Environmental Protection Agency 
Atlanta Federal Center 
81 Forsyth Street 
Atlanta, GA 30303-8960 


RE: Data Requests 


The underlying assumption for many of the Superfund Guidance documents is that a 
Remedial Investigation and Feasibility Study (RI/FS) report will be prepared that 
integrates and interprets the data gathered during the investigations and studies so that 
previous draft preliminary information would not be needed. The Koppers studies that are 
being cited as supporting the proposed remedy are more complex, and are lacking in a 
final comprehensive summary ofthe: 


• Nature and extent of contamination (soil, groundwater and DNAPL). 
• Fate and Transport (leachability and groundwater evaluation are not finalized) 
• Chemicals of Concern / Cleanup Criteria 


o No clear basis for selection ofthe COCs in the proposed plan 
0 No maps ofthe distribution/concentrations of many ofthe COCs 


• Whether/where selected criteria could be met based on existing data 


These factors contribute to the lack of transparency in understanding the site conditions 
and implications ofthe proposed remedy. We consider this a serious flaw in the FS and 
fail to understand how EPA and FDEP and can support decisions based on the 
information in that document and not require the responsible party to provide the 
information in a format that meets typical standards of practice. 


EPA Response: 
EPA does not concur with the Commenter's concern related to the adequacy of 
the RI/FS. The PRP has prepared three remedial investigations and feasibility 
studies over a several year time period. In addition, the PRP routinely monitors 
groundwater in all aquifers at the Site. These documents are part of the Site file 
and are available on request. 


We are interested in expediting the overall process, and would prefer to avoid lengthy 
revisions to the FS. To that end, we request critical information summaries and data so 
that the community's questions can be answered. This will also provide current and 
future reviewers of the Site information with a synthesis of information better 
documenting the basis for decisions. For the EPA meeting proposed for October 6, we 
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request the following information/maps be provided and that EPA be prepared address 
questions on these issues: 


• A comprehensive overview of groundwater issues that integrates results ofthe 
various reports. This is necessary to understand the implications ofthe proposed 
source and soil remedy. The groundwater information is scattered in many 
documents generated over the past 20 years. Rather than a lengthy analysis, we 
request at a minimum the following information be provided: 


0 How the proposed plan groundwater chemicals of concern were 
identified (screening tables? Data compilation?) 
0 Maps showing ofthe nature and extent of groundwater contamination 
0 Compilation of well locations and boring logs 
0 Geologic profiles 


• The source area DNAPL delineation investigation (GeoTrans. 2004) was not included 
in the AR. and the community has raised many questions on this issue that are not 
detailed in the FS or proposed plan. Therefore, this is an additional topic to be expanded 
upon in the informational meeting. This should include maps and waste characterization 
information. 


• Maps should be prepared that show where soil criteria (residential/commercial direct 
contact and leachability) are exceeded in both surface and subsurface soil. 


Many questions have been raised by the community that are not in the supporting 
documents but could be quickly addressed with access to the data. Providing an 
electronic version (Access or E.xcel) ofthe soil and groundwater data that are considered 
relevant for interpretation of spatial and/or temporal trends would provide the 
information necessary without multiple iterations of supplemental data analysis reports to 
address these questions. We request that the database include the following: 
• Analytical results used for on-site and off-site soil characterization 
• Sample coordinates, depths and sample dates 
• Locations ofcurrent and abandoned wells 
• Groundwater analytical results for the several years. This is flexible because of 
differences in well installation/abandonment, etc. 


These electronic data were requested previously (April 29, 2010 letter from PGC and the 
proposed plan meeting, and the FOIA request from Cheryl Krauth dated August I, 2010). 
A database would have been necessary to prepare maps and statistical analyses presented 
in reports, so we feel it would be readily available. Again, these data will allow us to 
more quickly focus and prioritize, particularly where the existing data 
summaries/evaluation has not been provided and we can quickly verify the flndings and 
data interpretation. 


EPA Response: 
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In a response to a request from you dated August 18, 2010, EPA has decided 
not to include the requested documents in the AR. Each of the documents he 
cited are, and will remain, a part of the Site file, where they are available to the 
public via FOIA. 


This focused synthesis of information can help expedite the decision process without 
prolonged challenges as to the adequacy ofthe underlying documents. Please contact me 
if you have questions regarding this request. 


Sincerely, 
Dr. Patricia V. Cline 
Principal 


180 







Record of Decision Appendix A: Responsiveness Summary 
Cabot Carbon/Koppers Superfund Site February 2011 


September 22. 2010 
Scott Miller 
Site Manager 
Cabot/ Koppers Superfund Site 
Region 4, Environmental Protection Agency 
Atlanta Federal Center 
81 Forsyth Street 
Atlanta.'GA 30303-8960 


RE: Risk Assessment Comment 


The Administrative Record (AR) contains a letter you sent to Dr. Paul Anderson on June 
18. 2010. with your comments on what portions ofthe May 26, 2010 Human Health Risk 
Assessment are approved or not approved. A copy ofthis letter is attached. 


It appears the use ofthe probabilistic model is being rejected. However, can you clarify 
what exactly is referred to by wording like "some text", "some portions", and "several 
subsections"? The proposed plan states remedial goals for soil will be the default Florida 
soil cleanup target levels (SCTLs). although the exact application ofthese is not clearly 
stated. Since the plan was developed after this letter, does this mean that the entire risk 
assessment is no longer approved? If so, why is this included in the AR? If you are going 
on record as approving portions of this assessment can you explicitly state what this 
includes? Specifically: 


• Calculation of site-wide average concentrations using Thiessen Polygons as 
inferred in figures from Section 3? 
• Use of relative absorption factors (Appendix C and G)? 


We disagree with approval ofthese sections. In addition, there are numerous technical 
errors in this risk assessment (for example, not calculating the non-cancer hazard 
associated with dioxins). Therefore, including the attached letter and the risk assessment 
in the AR is misleading as to the reliability ofthis analysis, and the implications ofthis 
approval are not transparent. As a side note, the May 26, 2010, risk assessment is not in 
the AR, but rather the earlier May 10, 2010, draft. 


EPA Response: 
EPA has not approved the risk assessments provided by the PRP to date, ft 
intends to proceed wfth use of State Cleanup Target Levels as the basis for 
remedial action. The use of generic risk goals (e.g., cancer risk goal of within the 
10-4 to 10-6 incremental cancer incidence; the non-cancer risk goal of a hazard 
quotient of less than l j will be applied as necessary, as well. 


Sincerely. 
Dr. Patricia V. Cline 
Principal 
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A.2.11 University of Florida 


October 14. 2010 


Ligia Mora-Applegate 


Bureau of Waste Cleanup 
Florida Department of Environmental Protection 
2600 Blair Stone Road 
Tallahassee, FL 32399-2400 


University of Florida 
Center for Environment and Human Toxicology 
POBox 110885 
Gainesville, FL 32611-0885 
352-392-2243 Tel 352-392-4707 Fax 


Re: Koppers Proposed Plan 


Dear Ms. Mora-Applegate: 


At your request we have reviewed the U. S. Environmental Protection .Agency. Superfiind 
Proposed Plan. Cabot Carbon/Koppers Supeifund Site. Gainesville. Alachua County. 
Florida. This document was prepared by the US EPA and is dated July 2010. 


The plan summarizes reinedial action objectives and cleanup levels for groundwater, 
onsite soil, and off-site soil. It reviews remedial alternatives and proposes surface grading 
and covering for most of the site with containment and treatment of impacted 
groundwater. Our review focuses on the proposed cleanup levels. We have the following 
comments on the document: 


1. Off-site soil remediation goals were selected based on current land use. However, 
future land use may not be identical to current use. Therefore, off-site cleanup levels 
should be based on unrestricted land use regardless ofthe current use unless individual 
property owners implement institutional controls preventing future residential use. 


EPA Response: 
EPA disagrees. Cleanup goals are Florida defauft SCTLs contained in Chapter 
62-777, F.A.C; however, the goals are based on the current land use (residential 
or commercial/ industrial) of the impacted parcel. 


2. It is unclear why two groundwater cleanup levels are listed for benzene in Table 1. The 
correct cleanup level should be I pg/L benzene based on the promulgated FDEP GCTLc 
(Chapter 62-777. F.A.C). 
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EPA Response: 
We agree that the cleanup level will be 1 ug/L for benzene. This will be reflected 
in the ROD. 


3. Remediation goals for the protection of ecological receptors are not included in the 
document. The Alachua County Environmental Protection Department assessed chemical 
concentrations in submerged and dry sediment along Springstead and Hogtown Creeks. 
The study showed concentrations of dioxin and BaP-TEQs in excess of both human 
health and ecological criteria. The ecological screening levels applicable to this site are 
2.5 ng/kg dioxin and I.l mg/kg BaP-TEQs for the protection of piscivorous mammals. 
The presence ofthese Chemicals of Potential Ecological Concern above screening levels 
indicates that further assessment of ecological risk is needed. In Springstead and 
Hogtown Creek sediment where both human health and ecological criteria apply, cleanup 
should be based on the lower of goals developed for protection from human health and 
ecological effects. 


EPA Response: 
The selected remedy address citizen concerns with the creeks in two distinct 
ways. First, to address previous contamination of the sediments in each creek, 
sediments that have contaminant concentrations associated with either former 
Cabot Carbon or Koppers that exceed the threshold effects concentrations (i.e. 
contaminant concentrations in excess of levels that would adversely effect animal 
life) are required to be excavated and replaced with clean fill material. 
Assessment of creek sediments is ongoing. To address possible future impacts 
on sediments, the former Koppers facility is required to construct and operate a 
detention/retention pond(s) to capture storm water from the former Koppers Site 
prior to allowing ft to be discharged to the tributary to Springstead Creek. The 
detention/retention pond(s) will be designed, including placement, during the 
remedial design of the on-site remedy. 


4. The groundwater CTL for acenaphthene of 210 |.tg/L is incorrect. It should be 20 |.tg/L. 
EPA Response: 
We agree that the cleanup level will be 20 ug/L for acenaphthene. This will be 
reflected in the ROD. 


5. The groundwater CTL for bis(2-ethylhexvl)phthalate is missing. The correct value is 6 
^g/L. ^ 
EPA Response: 
We agree that the cleanup level will be 6 ug/L for bis(2-ethylhexyl)phthalate. 
This will be reflected in the ROD. 


6. The groundwater CTL for 3-/4-methylphenol of 7 |.tg/L is incorrect. When two 
chemicals are combined into a single detection group the toxicity values can not be 
apportioned. Because they are grouped together, it is unclear how much ofthe detected 
concentration is due to each individual chemical. Therefore, a conservative approach 
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should be taken and the chemicals should be screened at the lower ofthe two criteria. In 
this case, the CTL is 3.5 )ig/L. 


EPA Response: 
We agree that the cleanup level will be 3.5 ug/L for 3-/4-methylphenol. This will 
be reflected in the ROD. 


7. As stated above, the industrial soil CTL for 3-/4-methylphenol should be the lower of 
the two criteria. The applicable industrial SCTL is 3,400 mg/kg. Additionally, the 
leachability SCTL for 4-methylphenol (0.03 mg/kg) is the lowest applicable criterion and 
should be met throughout the vadose zone. 


EPA Response: 
We agree that the cleanup level will be 0.03 mg/kg for 3-/4-methylphenol. This 
will be reflected in the ROD. 


8. The proposed plan assumes that future land use will be restricted to 
commercial/industrial purposes, yet in on-site soil clean-up goals, the residential SCTLs 
are listed for antimony, arsenic, acenaphthene and benzene. 


EPA Response: 
Commercial/industrial numbers should have been used. This will be reflected in 
the ROD. 


9. Page 3 states that the drainage ditch on the Koppers site discharges into Hogtown 
Creek, which flows into Springstead Creek. The opposite is true. Koppers' drainage ditch 
discharges into Springstead Creek, which flows into Hogtown creek. 


EPA Response: 
This will be verified and corrected as appropriate In the ROD. 


10. The document does not indicate which areas will be covered by the proposed remedy. 
No maps for are included detailing the areas affected by the proposed plan. Therefore, it 
is not clear if all areas of concern will be addressed. Specifically, we are concerned with 
recently detected areas of high dioxin concentrations in the Northern Inactive Area. 
These areas were not fully investigated and anecdotal evidence indicates that they may 
represent a former waste pit. Any remedies should address this area and possible further 
migration of contamination off-site to the Northeast. 


EPA Response:. 
Follow up Proposed Plan fact sheets included maps showing areas covered by 
the proposed remedy. It is acknowledged that offsite areas show little detail and 
will be modified as more information becomes available. 
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11. The correct chemicals of concern and remedial goal options for this site are listed in 
the following tables: [See master copy for these tables] 


EPA Response: 
Tables 6, 7, and 8 in the ROD will have a complete listing of the correct COCs 
and remedial goals. 


Please let us know if you have any questions regarding this review. 


Sincerely, 
Leah D. Stuchal. Ph.D. 
Stephen M. Roberts, Ph.D. 
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A.3 Summary of Public Comments Received at the Proposed Plan Public 
Meeting and via Email and EPA Responses 


Several common themes were apparent from the comments heard at the meetings and 
expressed in writing by individual community members. Excerpts from some ofthe oral 
and written comments are presented below. The comments are shown in no particular 
order. 


1. The FS did not include a table summarizing the cleanup goals as is required. The 
Feasibility Study (FS) should include a side-by-side comparison of residential and 
commercial/industrial cleanup standards. 


EPA Response: 
The May 10, 2010 Koppers Feasibility Study includes cleanup goals for the 
Koppers Site in Table 2-4 and in Chapter 2.1.1 (Table 2.1.1), 2.1.2 (Table 
2.1.2), and 2.1.3 (Table 2.1.3). The FS is designed to evaluate a subset of 
likely response scenarios and potentially applicable technologies and 
operable units that may address site problems (40 CFR 300.430(b)(3)). ft is 
unclear how a side-by-side comparison of residential and 
commercial/industrial cleanup standards and their impact on soil volume 
treated assists the Agency in creating likely response scenarios at the Site. 
Rather, ft appears that the Commenter desires additional information 
unrelated to the central task of the FS. Therefore, there will be no 
amendment to the FS to undertake such an effort. 


2. How will EPA demonstrate that the chosen cleanup levels will be met? 


EPA Response: 
In the instance of determining that soil/sediment cleanup standards are met, 
EPA will require post-remedy construction soil sampling to verify that the 
soil/sediment cleanup standards are met. EPA currently requires continuous 
monitoring of groundwater contaminant concentrations in the aquifers. EPA 
will have the responsible party monitor the groundwater and surface water at 
points of compliance in the monitoring network. Once the groundwater 
sampling and analysis demonstrate that the cleanup goals have been met, 
ongoing monitoring is required to ensure that cleanup goals continue to be 
met. Every five years, there is a requirement for EPA to conduct a Five-Year 
review to evaluate and ensure that the remedy remains protective. 


3. It is not clear whether or not all ofthe soils in the Surficial Aquifer will meet Site 
ARARs throughout the Site. Are there engineering calculations of soils not meeting 
the ARARs? 
Did not see soil volume and remedial cost calculations in the FS. 
EPA Response: 
All soils in the top two feet are required to meet the State of Florida risk-based 
corrective action defauft commercial/industrial standards. In addition, all soils 
are required to meet the defauft leachability criteria in soil standard. There 
are engineering calculations of soils affected by DNAPL by area, aquifer and 
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volume included in Table 1 of the May 2010, Koppers Site Feasibility Study. 
Cost estimate calculations for remedial options considered in the Feasibility 
Study are included in Appendix B. 


4. Are the soil leachability criteria applied as separate cleanup standards if it results in 
the lowest soil allowable contaminant concentration limit? 
EPA Response: 
Yes, the soil leachability criteria are applied as a separate set of standards 
that must be met in addftion to the direct contact soil standards. 


5. What is the difference in the treatment for soils in the blue versus the green area of 
the FS charts? 
EPA Response: 
Both sets of soils (blue and green) are required by EPA's preferred alternative 
to be remediated to meet the State of Florida risk-based corrective action 
defauft commercial/industrial cleanup standards in the top two feet of soil. 
For the soils in green, the technique used to complete this effort would be to 
remove soils that exceed leachability standards and place in an onsite soil 
containment area that has a low-permeability engineered cap along with 
clean soil cover to prevent infiltration. These soils along with the already 
existing soils in the onsite containment area will also be chemically or 
physically treated prior to placement below the low-permeability engineered 
cap. There are multiple approaches that address contamination in the green 
area for soils that do not exceed leachability criteria related to the protection 
of groundwater. One approach is for the responsible party to place two feet 
of clean fill over the existing soil. There are other approaches as well so that 
the soil cleanup standards are met. 


6. The clays on the accompanying Proposed Plan document figures indicate that they are 
continuous, we do not believe that these clays are continuous. 
EPA Response: 
Clay thicknesses vary based on where they are located vertically and in what 
aquifer unft in which they appear. EPA's preferred remedial alternative 
assumes that clay thicknesses do vary and that they are not continuous. The 
figure depiction is simply meant as a convenient approach to put a cross-
sectional diagram in place to explain remedial alternatives considered in the 
proposed plan. 


1. How much money does Beazer have to implement a cleanup at this Site? 


EPA Response: 
EPA is not privy to the amount of money that Beazer East has planned to 
spend on the former Koppers Site remediation. EPA requires as part of the 
consent decree with Beazer East that ft provide financial assurance each year 
demonstrating that ft has the resources necessary to carry out its remedial 
responsibilities at the former Koppers Site. 


8. The proposed vertical barrier wall is keyed to the middle Hawthorn Clay layer, there 
is concern that this layer will not sufficiently create a bottom to stop contamination 
from being carried down. How does the proposed plan account for this? How will 
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EPA monitor barrier wall effectiveness and what trigger would make the EPA require 
additional actions? 
EPA Response: 
EPA takes into account the Site-specific geologic concerns related to 
discontinuous clays in its preferred remedial alternative by requiring a barrier 
wall to be keyed into the middle Hawthorn clay where we know that there is 
reasonable clay thickness of two to ten feet. In addition, EPA is requiring the 
responsible party to treat chemically (through in-situ geochemical 
stabilization) and physically (through in-sftu solidification/stabilization) as well 
as requiring a low-permeability engineered cap over the entirety of the four 
principal source areas to prevent infiltration of rain water into the vertical 
barrier wall containment area. Should contamination appear at Floridan 
monitoring well locations that exceeds the groundwater cleanup target levels 
(GCTLs) or the maximum contaminant levels (MCL), EPA may require the 
responsible party to install and operate additional dedicated groundwater 
recovery wells which would be used to extract and remediate groundwater. 


9. How much ofthe Floridan aquifer is being monitored? 
EPA Response: 
There are currently 39 groundwater monitoring wells installed and operational 
on all portions of the Site with a handful constructed between the Site and the 
Gainesville Regional Utility Murphee Wellfield to ensure that contamination 
does not leave the Site in the Upper Floridan Aquifer. There are 
approximately 89 monitoring points. 


10. EPA originally had a list of 33 chemicals of concern that were being monitored at the 
Site and now we understand that there are only 5, is EPA still looking to see ifthe 
other 28 chemicals are present? 
EPA Response: 
There are well in excess of 33 COCs being monitored for Site groundwater, 
surface water, sediments, and soils. EPA is unaware of where the 
Commenter received information that EPA was currently monitoring only 5 
contaminants on the Site. 


I 1. What are the criteria used to determine what soils are removed from outside ofthe 
soil consolidation area and placed inside the onsite soil consolidation area? 
EPA Response: 
EPA's position on cleanup goals is summarized below: 


• On-Site soil/sediment COCs: Florida defauft SCTLs contained in 
Chapter 62-777, F.A.C for commercial/industrial land use. 


• Off-Site soil/sediment COCs: Florida defauft SCTLs contained in 
Chapter 62-777, F.A.C; however, the goals are based on the current 
land use (residential or commercial/ industrial) of the impacted off-Site 
parcel. 
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• Sediment in the creeks: Florida defauft leachability SCTL for 
pentachlorophenol for protection of ecological organisms in surface 
water. 


12. Soil sampling in the offsite areas included from zero to six inches below ground 
surface, what about the soil below that level? 


EPA Response: 
The answer goes to the means by which the contaminants migrated from the 
source. For off-Site areas, our assumption is that contaminants were 
transported by air and were deposited on the surface in relatively low 
concentrations. The contaminants associated with wood treating sites are 
very insoluble and for this reason typically bind to the upper few inches of soil 
rather than being washed into lower zones. For this reason, our investigations 
focus on the upper few inches of soil. 


13. There has been no proper health or epidemiological study done at the Site since it 
became a Superfund Site. 
EPA Response: 
The comment is not accurate. EPA has repeatedly relied upon the public 
heafth expertise of the federal Agency for Toxic Substances and Disease 
Registry (ATSDR) in Atlanta, Georgia along with its State partner the State of 
Florida Department of Health (DOH) to assess heafth impacts at the Koppers 
Site. In 1989, the Florida DOH, through a cooperative agreement with the 
ATSDR, reviewed the environmental data, found the Koppers site a potential 
health risk, recommended warning signs, and recommended addftional 
environmental testing (ATSDR 1989). 


In 1993, the Florida DOH found most of its 1989 recommendations had been 
followed but recommended a more complete public health assessment and 
again recommended warning signs (ATSDR 1993). In 1995, the Florida DOH 
reviewed new environmental data and recommended restricted site access, 
additional environmental testing, and warning signs (ATSDR 1995). 


The Florida DOH reviewed February 2009 soil test results from the Stephen 
Foster neighborhood west of the Koppers site. In a July 2009 report on the 
February 2009 soil testing, the Florida DOH found dioxin contamination in the 
30-foot wide City of Gainesville easement between NW 26th and NW 30th 
Avenues just west of Koppers could possibly harm children's health. The 
Florida DOH recommended parents keep children from playing in this 
easement. The Florida DOH also recommended more soil testing in the 
Stephen Foster neighborhood (ATSDR 2009). 


In the summer of 2009, the responsible party erected a temporary fence 
restricting access to the City easement to prevent children from playing in this 
area. The responsible party has not, however, cleaned up the soil in this 
easement. 


189 







Record of Decision Appendix A: Responsiveness Summary 
Cabot Carbon/Koppers Superfund Site February 2011 


In June and December 2009, consultants for the responsible party tested 
more surface soil samples along the roads in the Stephen Foster 
neighborhood. In June 2010, the Florida DOH reported on the findings of the 
soil sampling conducted in 2009 (ATSDR 2010). The Florida DOH concluded 
that incidental ingestion (swallowing) of very small amounts of dioxin-
contaminated surface soil tested along Stephen Foster roadsides in June and 
December 2009 is not expected to harm people's health. However, they also 
concluded that surface soil testing has been inadequate to determine the full 
extent of contamination from the Koppers site (ATSDR 2010). 


Further, in a letter from Dr. Thomas Friedman, the director of the CDC, Dr. 
Friedman provided the following excerpted information to Ms. Cynthia Moore 
Chestnut, Chair Alachua County Board of County Commissioners: 


"The Agency for Toxic Substances and Disease Registry (ATSDR) has 
been actively supporting the Florida Department of Health (FDoH) in 
evaluating potential community exposures to contaminants at this site. 
This partnership is part of ATSDR's long-standing cooperative agreement 
program with the FDOH. 


At this time, a "door-to-door" health study based on possible dioxin 
exposures is not recommended. The potentially exposed population near 
this site is relatively small. Adverse outcomes associated with dioxin 
exposures have not been reported in populations exposed to dioxin at the 
levels seen to date in the community surrounding Cabot-Kopper's 
property. The health problems of the people living in this community are 
likely to reflect common health problems seen in any similar group of 
individuals who do not live adjacent to the Cabot-Koppers site. Given 
these facts, ft would not be possible to differentiate the health problems 
within this group that are the resuft of their exposures to dioxin. 


We fully agree with FDOH's plan to evaluate and make recommendations 
to mitigate any current exposures to protect public health and to also take 
a broad look at cancer statistics within this community. We will continue to 
work with our FDOH partners in identifying and reducing Alachua 
community exposures to environmental contaminants on and near the 
Cabot-Koppers site and are open to reassessing the need for addftional 
work should further information indicate that ft is warranted." 


ATSDR 1989. Agency for Toxic Substances and Disease Registry. Health 
Assessment for Cabot Carbon/Koppers Site. U.S. Department of Health and 
Human Services. Atlanta, GA. April 24, 1989. 
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ATSDR 1993. Agency for Toxic Substances and Disease Registry. Site 
Review and Update for Cabot Carbon/Koppers Site. U.S. Department of 
Health and Human Services. Atlanta, GA. September 24, 1993. 


ATSDR 1995. Agency for Toxic Substances and Disease Registry. Health 
Consultation for Cabot Carbon/Koppers Superfund Site. U.S. Department of 
Health and Human Services. Atlanta, GA. November 15, 1995. 


ATSDR 2009. Agency for Toxic Substances and Disease Registry. Health 
Consultation Off-Site Surface Soil, Koppers Hazardous Waste Site. 
Gainesville, Alachua County, Florida. U.S. Department of Health and Human 
Services. Atlanta, GA. July 17, 2009. 


ATSDR 2010. Agency for Toxic Substances and Disease Registry. Health 
Consultation Off-Site Surface Soil, Koppers Hazardous Waste Site. 
Gainesville, Alachua County, Florida. U.S. Department of Health and Human 
Services. Atlanta, GA. June 17, 2010. 


14. There should be an update to the FS to look at how much soil would need to be 
removed to get from the commercial/residential soil cleanup standards to residential 
standards on the Site and provide a cost to do so. There is a belief that in areas ofthe 
Site, simple removal of the top two feet of soil would allow the Site to attain 
residential soil standards. 


EPA Response: 
There is no portion of the Site that would attain cleanup goals for all Site 
chemicals of concern (COC) by removing the top two feet of soil from a 
location. There is a small area on the northern and western side of the Sfte 
that would attain cleanup goals for dioxin TEQ by the simple removal of the 
top two feet of soils. 


15. When may we expect a cleanup to be finalized for the former Koppers Site? 
EPA Response: 
EPA is finalizing the record of decision (ROD) today. EPA expects that the 
remedial design will take approximately one year to eighteen months. EPA 
believes that ft will take approximately two years after remedial design 
completion to complete the entire on- and off-Site cleanup of groundwater, 
surface water, sediments, and soils. 


16. What are the plans to protect citizens during cleanup ofthe offsite soil areas where 
there is contamination present? 
EPA Response: 
Beazer East has indicated that ft will offer residents the option of temporary 
relocation while soil removal and clean fill replacement are taking place in the 
residential neighborhoods. In addition, there will be ongoing ambient air 
monitoring taking place during remediation to ensure that there are no 
unacceptable soil/dust exposures taking place. 
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17. Previously, there were signs by the creeks warning of excessive phenol levels, what 
has happened to those signs and should they not be reposted? 
EPA Response: 
FDEP and Alachua County have reposted these warning signs. 


18. Are you going to test the vvater or soil to the south ofthe former Koppers property? 
EPA Response: 
Yes, there has been one round of sampling of soil south of the Site that took 
place in September 2010. We expect additional soil sampling to take place to 
the south ofthe Site in the March 2011 timeframe. 


19. Why do you emphasize the soil cleanup standards meeting required standards in the 
top two feet in the proposed plan? 
EPA Response: 
The State of Florida defauft soil cleanup target levels (SCTLs) require that 
standards be met in the top two feet of soil. 


20. What do the stabilization compounds contain that were mentioned in the proposed 
plan and are there dangers associated with these compounds? 
EPA Response: In Sftu Geochemical Stabilization (ISGS) entails the use of 
modified permanganate solutions. Permanganate is an inorganic chemical 
compound and is a strong oxidizing agent. As a strong oxidizing agent, care 
must be exercised when handling ft. Skin irritation is a possible consequence 
of exposure. In Situ Solidification/Stabilization (ISS/S) entails the use of 
Portland cement Portland cement can be a skin irritant as well. Extreme care 
will be taken when implementing these and all parts of the remedy. The public 
will not be at risk. 


21. There were previous problems at the existing Winn-Dixie store with the buckling of 
floor tile which it was believed were caused by polyaromatic hydrocarbons. Winn-
Dixie and the authorities simply made them fix the tiles and there was no further 
follow-up. 
EPA Response: 
Prior to the 1990 Record of Decision being finalized, there were concerns 
raised by the public about floor tiles in the Winn-Dixie store having been 
adversely effected by Cabot-related contaminants that made these floor tiles 
no longer adhere to the floor. Winn-Dixie and Florida Department of 
Environmental Protection personnel began an investigation of the this 
problem and concluded that the failure of the floor tiles to remain adhered to 
the Winn-Dixie floor was unrelated to Cabot Site contamination. Since that 
time, EPA is not aware of addftional floor tile adhesion problems at the Winn-
Dixie. The Cabot Corporation monitors its Site wells on at least a semiannual 
basis. In addition, Cabot Corporation is installing Upper Hawthorn wells 
nearby the Winn-Dixie to continue to sample groundwater that may have 
contaminants that are associated wfth the Site. The fact that EPA has 
received no further complaints would suggest that this problem no longer 
exists. The Superfund law requires EPA to evaluate remedy effectiveness at 
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Superfund sites on a once/five-year basis to ensure that remedial actions 
remain effective. Should Winn-Dixie has further issues related to the 
adhesion of floor tiles at its store, EPA may require additional remedial 
investigation and remedial actions ft the situation warrants ft. 


22. Why does it matter if offsite soil/sediment contamination is attributable to Koppers or 
Cabot? 
EPA Response: 
From the citizen's perspective, the Commenter correctly points out that ft is 
unimportant. From EPA's perspective, ft is required by law to determine 
which entity is responsible for specific contaminants present in the 
environment and require that entity to clean up those contaminants for which 
ft is responsible. 


23. What institutional controls will be required across the Site and what restrictions 
would have to be overcome to develop outside ofthe four principal source areas? 
EPA Response: 
Institutional controls that would be required at the Site would include a 
prohibition on use of the groundwater from the Site, redevelopment to take 
place in conformance wfth a Site soil management plan, and a prohibftion on 
unrestricted use. 


24. Who is liable ifthe institutional controls are violated after redevelopment occurs? 
EPA Response: 
Typically, the party violating the institutional control is liable for violations of 
institutional controls. 


25. In which court will the consent decree between Beazer East and EPA be signed? 
How will the community be notified? 
EPA Response: 
The Federal Court for the Northern District of Florida is where the consent 
decree between Beazer East and EPA will be filed. The community will be 
notified through a Federal Register notice announcing the consent decree 
and through a legal notice in the Gainesville Sun. 


26. It is mandatory for EPA to evaluate relocation as a reinedial option in its feasibility 
study, why was this not done? 


EPA Response: 


The commenter is mistaken. It is not mandatory for EPA to consider 
relocation as a remedial option in the feasibility study. EPA is guided in its 
possible consideration of relocation as a remedy by an EPA guidance 
document entitled, "Interim Policy on the Use of Permanent Relocations as 
Part of Superfund Remedial Actions" published on June 30, 1999. A 
summary of that guidance related to the decision to consider permanent 
relocation in the feasibility study process is included below: 
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'EPA's preference is to address the risks posed by the contamination 
by using well-designed methods of cleanup which allow people to 
remain safely in their homes and businesses. Having proven EPA's 
ability to successfully restore contaminated property at many 
Superfund sites, generally, EPA's preference is to address the risks 
posed by the contamination by using well-designed methods of 
cleanup which allow people to remain safely in their homes and 
businesses. This is consistent wfth the mandates of CERCl-A identified 
above, and the implementing requirements of the NCP which 
emphasize selecting remedies that protect human health and the 
environment, maintain protection over time, and minimize untreated 
waste. Because of CERCLA's preference for cleanup, ft will generally 
not be necessary to routinely consider permanent relocation as a 
potential remedy component." 


There are four situations in which EPA may consider permanent relocations 
as part of the feasibility study development process. The current situation 
nearby the former Koppers Site meets none of the criteria listed. The four 
criteria are as follows: 


1. Sftuations where EPA has determined that structures must be destroyed 
because they physically block or otherwise interfere with a cleanup and 
methods for lifting or moving the structures safely, or conducting cleanup 
around the structures are not implementable from an engineering 
perspective. 


2. Situations where EPA has determined that structures cannot be 
decontaminated to levels that are protective of human health for their 
intended use, thus the decontamination alternative may not be 
implementable 


3. Permanent relocation may be considered when EPA determines that 
potential treatment or other response options would require the imposition 
of unreasonable use restrictions to maintain protectiveness (e.g., typical 
activities, such as children playing in their yards, would have to be 
prohibited or severely limited). 


4. Permanent relocation may be considered when an alternative under 
evaluation includes a temporary relocation expected to last longer than 
one year. 


EPA and PRPs have routinely conducted cleanups in the state of Florida and 
throughout the U.S. that are contemplated in the preferred remedial 
alternative. The remedy is simple from an engineering perspective in that ft 
involves removing up to two feet of top soil from an affected property and 
replacing ft with clean fill, reseeding the yard, and reinstalling any landscaping 
that had to be removed from the yard to remove the soil, ft is unlikely that 
structures nearby the former Koppers Site are contaminated. After the soil 
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cleanup, there will be no use restrictions required for the yard as there will be 
clean fill in the yard which would pose no threat or require a use restriction. It 
is expected that the yard cleanups would take significantly less than one year 
based on the number of parcels believed to be affected and the simple 
implementation approach needed to complete the soil remediation. 


27. The failure to effect a cleanup at the Site in over twenty-six years is a violation of 
EPA directives on environmental justice as was specified as a requirement in a July 
22, 2010 guidance memorandum on implementing environmental justice at the EPA. 


EPA Response: 


EPA has overseen the cleanup of the Cabot portion of the Site through 
operation of a groundwater interceptor trench system which has pumped and 
treated in excess of 500 million gallons of contaminated groundwater at the 
Site since 1995. In addftion, there has been excavation and disposal of 
contaminated soils of approximately 10,000 tons there followed by Site 
redevelopment with thriving businesses where the Cabot portion of the Site 
once was. While progress at the Koppers portion of the Site has not gone as 
quickly as EPA would have liked, there has been in excess of 280 million 
gallons of groundwater captured and treated from the Surficial Aquifer system 
since 1995. Contaminated sediments have been excavated and treated. 
Chemical treatment, active and passive DNAPL recovery, soil excavation, 
and upgrades to existing Surficial Aquifer containment system to pump and 
treat contaminated Floridan Aquifer groundwater has also been 
accomplished. The Agency is dedicated to ensuring that environmental 
justice takes place in all EPA activfties. The Agency has included an 
enhanced public participation process at this Site to make sure that the public 
is involved through the remedial decision process from the collaborative FS 
process with Gainesville stakeholders to an enhanced site reuse effort from 
E^ contractors. EPA believes that significant progress has been made in 
enacting Site cleanups and that extra work completed to ensure robust 
community participation has ensured that environmental justice is addressed. 


28. I am writing to express my disapproval of EPA's proposed plan regarding the 
Koppers Superfund Site in Gainesville, Florida. Please adopt the changes 
recommended by the joint City's/County's LIT team and enforce a proper clean-up of 
this horribly polluted site. 
EPA Response: 
EPA disagrees. After much deliberation and based upon consideration of the 
requirements of CERCLA, the NCP, FDEP applicable regulations, the 
detailed analysis of the alternatives and public and state comments, EPA has 
selected a remedy that will satisfy the statutory requirements of CERCLA by 
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being protective of human health and the environment; complying with 
ARARs; being cost-effective; utilizing permanent solutions and alternative 
treatment technologies to the maximum extent practicable; and meeting the 
preference for remedies that employ treatment that permanently and 
significantly reduces the M/T/V of hazardous wastes as a principal element. 
This action represents the final remedy selected for the Site, and, as such, is 
compatible with the intended future use of the Site. 


29. It is very important that the cleanup plan for the Koppers Superfund site protect 
Gainesville's citizen's health and our drinking vvater source from contamination. 
Gainesville's drinking vvater needs more protection than the creation of an unlined 
toxic waste landfill in its aquifer protection zone. 


EPA Response: 
As noted in response to others expressing a similar sentiment, EPA fully 
agrees. Out of an abundance of caution, redundant approaches (containment 
using slurry walls and caps to isolate the four primary source areas, and soil 
stabilization/treatment to immobilize contaminants) are proposed. These 
measures will ensure that the region's drinking water source is protected. 


30. The USEPA"s efforts to solicit input from the City of Gainesville and the local 
community on the flnal site remedy and especially surface soil remediation and future 
land use issues has not been timely nor adequate and has not allowed sufficient time 
to solicit appropriate community input on impacts ofthe EPA proposed soil remedy. 
EPA Response: 


EPA disagrees with this characterization of its Community Involvement 
efforts. In particular, EPA points to the fact that EPA staff participated in 
seven special Gainesville City and/or Alachua County Special Commission 
meetings presenting information related to Koppers Site cleanups and 
participated in listening sessions for members of the public on May 1, 2008, 
March 9, 2009, August 17, 2009, August 31, 2009, January 4, 2010, April 29, 
2010, and October 6, 2010. Also, to reiterate a response provided previously, 
EPA points out that the remedy selection process combined the contributions 
of the following stakeholders who were involved in identifying, evaluating and 
critiquing remedial options for this Site: 


• City of Gainesville representatives 
• Gainesville Regional Utilities (GRU) and consultants (Jones 


Edmunds) 
• Alachua County Environmental Protection Department 
• Beazer East and contractor (Geo Trans) 
• PRP support consultants (Adventus, SES, AMEC, Key 


Environmental, GeoHazards) 
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• University of Colorado 
• Florida Department of Environmental Protection 
• US EPA (site manager and technical support personnel) 
• EPA consultant (Black & Veatch) 


A 15-member Joint FS Group convened for seven meetings and 
numerous teleconferences over the course of approximately 2.5 years. 
The Joint FS Group encouraged and welcomed any and all technical and 
community view points pertinent to remedy development. 


31. The USEPA's efforts to solicit input from the City of Gainesville and the local 
community on the final site remedy and especially surface soil remediation and future 
land use issues has not been timely nor adequate and has not allowed sufficient time 
to solicit appropriate community input on impacts ofthe EPA proposed soil remedy. 
EPA Response: 
As noted previously, EPA is required to look at reasonably anticipated future 
land uses in determining what cleanup criteria to apply at a Superfund Site. 
EPA has determined that unrestricted residential use is not a likely or 
practical future land use for the Site. 


EPA has made its reasonably anticipated land use determination based on 
several factors including property owner Beazer East's planned retention of 
Site ownership and its indicated future use of the Site as commercial, 
recreational or mixed use with a residential component. Therefore, the EPA 
has determined that the reasonably anticipated future land use of the Koppers 
portion of the Site is likely to be commercial, recreational or mixed-use with a 
residential component. 


32. Let Beazer go broke paying for this. They willingly bought this property and all its 
assets and liabilities. 
EPA Response: 
ft is not in the best interest of the community or the tax payers for a PRP to go 
broke. In a PRP-led site such as this, the PRP is responsible for paying for 
the remedy. Fortunately, Beazer is a relatively financially solvent company 
and they will be funding the remediation instead of the tax payers. 


33. Many citizens expressed a concern regarding the unknown effectiveness of innovative 
technologies, and on the containment/isolation strategy proposed. Several comments 
exhibit specific opposition to the innovative ISBS (also known as in-situ geochemical 
stabilization. ISGS) technology. 
EPA Response: 
Please see previous responses to others who expressed similar sentiments. 


34. Regarding the creeks, you afflrin, "To address possible future impacts on sediments, 
the former Koppers facility is required to construct and operate a detention/retention 
pond(s) to capture storm water from the former Koppers Site prior to allowing it to be 


197 







Record of Decision Appendix A: Responsiveness Summary 
Cabot Carbon/Koppers Superfund Site February 2011 


discharged...," but you do not mention that the Proposed Plan only calls for the 
retention pond to capture 15% of the storm vvater. Are we expecting all the 
contaminants we wish to settle in the retention pond to be contained in the 15% of 
storm vvater that is captured? 
EPA Response: 


To address possible future impacts on sediments, the former Koppers facility 
will be required to construct and operate a detention/retention pond(s) to 
capture storm water from the former Koppers Site prior to allowing ft to be 
discharged to the tributary to Springstead Creek. The detention/retention 
pond(s) will be designed, including placement, during the remedial design of 
the on-site remedy. A guiding principle of storm water design is that post-
construction runoff cannot exceed current conditions. Thus, the detention 
pond(s) will be designed accordingly. 


35. We want to make sure that while the ROD may include a summary and may group 
comments, that all comments and their attachments will become part of the final 
adininistrative record. I believe this is consistent with what LaTonya stated recently, 
but wanted to confirm. 
EPA Response: 
The commenter correctly notes that comments of a similar nature may be 
paraphrased, abbreviated, or grouped in the main body of the 
Responsiveness Summary of the ROD. However, all comments will be 
included in an unabridged form in an appendix to the Responsiveness 
Summary of the ROD. 
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Craig Lowe, Mayor 


October?. 2010 


Mr. Scott Miller. Remedial Project Manager 
United Slates Environmental Protection Agency 
Region IV, Superfiind North Florida Section 
61 Forsyth Street, SW 
•Atlanta. GA 30303 


Rl:: City of Gainesville and .Alachua County Comments and Recommendations un 
USF.l'/l Superfund Proposed Plan Cnhoi (.'arhon/Koppers Superfimd Silc 
(fciincsvtllc. Alachua County. I'lorida 


Dear Mr. Miller: 


ihc attached report includes connncnts Irom the City of Gainesville and .Maciuia County 
on the l.'SEP.-l :-^iipcrJiii!d Proposed Plan Calxil Carly.nhKo/.'pcrs Superfund Site 
(.iuinesvllle. Alacliiia (.'<nintv. I'lorida (Proposed Plan/, fhese comments were 
developed by oLir h^cal intergovernmental team consisting of sialT from the City of 
Gainesville. Gainesville Regional Utilities, .Alachua County Environmental Protection 
Department, and the /Machua County Health Department and their technical consultants. 
These recommendations reflect the input and concerns ofthe technical team, our local 
citizens, the Gainesville (','ity Commission and the Alachua County Board ol"County 
Comniissii.>ncrs. 


Ihe C îbi>t C;u"b()n/Koppers site has been a Superlund site since 1 )̂83, and has been a 
significant concern to our cnmnninity since well before that lime. The site is located in 
the heart of our community directly adjacent to residenlial areas and only two miles Irom 
the ( J ty ' s wellfield. Proper cleanup of the sile is a critical priority for our conimunity, 
and is necessary in order lo ensure the safety of our drinking vvater supply, protecl ihe 
health of our citizens and the environment, and protecl the econt>mic vitality of our 
eommunily. In addition to countless hours of .staff time, ihe (.'ity has invested over $2 
million in hiring its own team of internationally rccogni/cd consultants lo assist us in 
ensuring ihul appropriate actions are taken at the site. 


VVc appreciate liP.A's recent efforts in moving forward with development of plans for 
cleaning up the site, and recognize that cleanup ofthe site will be challenging. However, 
the current Proposei.1 Plan is not adequately proteclive ufhuman or environmenlai health 
and is nol acceptable to ihe City of Ciainesville and our local ciiniiminiiy. We request 
that EPA implement the attached recommend:itions in the Record of Decision for the 
Koppers Site. 
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Mr. Scolt Miller 


Thank you for your on-going el'ibrt in addres.sing the Cabot/Kopper:, Superfund Sile. If 
you have questions about our technical comments you may contact Mr. Fred Murry. 
Assistant City Manager at c;ity of Gainesville ((352) 334-5000 cxt 5674). Mr, Rick 
Hutton. P.E. at Gainesville Regional Utilities ((352) 393-1218) and/or Dr. John Mousa at 
the Alachua Couniy Environmenlai Protection Department ((352) 264-6805). 


Sincerely, 


Craig Lv.v.ve 
Mavor 


Lisa P. Jackson. EP.A Administrator 
Gwendolyn Keyes Fleming, EP.A Region 4 Administrator 
Stanley Meiburg, EP.A Region 4 Deputy Administrator 
Senator Bill Nelson 
Congressman til iff Steams 
Coiigresswoman Corrine firown 
Congressman .Alan Gr;iyson 
Gainesville City Commi.ssion 
Alachua (.bounty Board of County Commissioners 
Robert Hunzinger, Gainesville Regional Ulililie.s General Manager 
Russell Bhickburn, Gainesville t j ly Manager 
Randall Reid. .Alachua Couniy Manager 
D:ivid Wagner, Alachua County Attorney 
Marion Radson, (jaine:>ville City Attorney 
Kelsey Helton (I'DEP) 
(Correspondence 
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1.0 GROUNDWATER & SUBSURFACE REMEDY 


INTRODUCTION 


The nature and extent of contamination and the geology of the Koppers site will 
make successful remediation of the site challenging. Creosote Dense Non-
Aqueous Phase Liquid (DNAPL) has been recovered from wells in the Surficial 
Aquifer (SA) and Upper Hawthorn Group (UHG) and, based on multiple lines of 
evidence, has penetrated the Lower Hawthorn Group (LHG) and the Upper 
Floridan Aquifer (UFA). Given the high polynuclear aromatic hydrocarbon (PAH) 
concentrations in groundwater offsite to the east in the UHG it appears that 
DNAPL has migrated laterally to the east of the Koppers property. Much of this 
DNAPL likely continues to be mobile, and unless removed or immobilized, will 
continue slowly migrating vertically and horizontally, ultimately causing increased 
groundwater contamination in the UFA. Of particular concern is that further 
contamination of the UFA will pose a material threat to the Murphree wellfield. 


Dissolved-phase plumes of PAHs exist in the Surficial, UHG and LHG strata and 
in the UFA, and likely extend off-site in all formations. Beazer has constructed a 
relatively extensive UFA monitoring network at the site, although the extent of the 
UFA plumes has not yet been fully delineated. Most of the UFA monitoring wells 
indicate PAH concentrations below cleanup standards. However, there are 
regions in the interior of the site (i.e., identified by FW-6, FW20B, FW-128, FW-
21 B and recently FW-27B, see Figure 1) where PAH concentrations are well 
above cleanup standards. These plumes will likely continue to expand without 
appropriate treatment. Of particular concern are the plume(s) in the interior of 
the site where contamination extends to an as-yet undefined depth (as indicated 
by wells FW-12B and FW-27B), and two locations (FW-22B and FW-16B) at the 
periphery of the site. The fact that PAH contamination in the UFA has reached 
these boundary wells is a clear indication that off-site migration of contaminants 
is occurring in the UFA - and in the case of FW-16B - has been occurring for 
some time. Hydraulic containment has been initiated as an interim action in the 
area of FW-22B (pumping approximately 28 gpm). However, actions have not 
yet been undertaken at the eastern site boundary (i.e. FW-16B), or in the interior 
of the site, other than the low rate pumping test (i.e. 2 gpm or less) at FW-6 and 
FW-21 B. The southern part of the site remains without any LHG or UFA 
monitoring at all despite the large amounts of mobile DNAPL recovered from 
PW-1. 


Treatment or removal of contaminants to reduce downward migration of DNAPL 
and mass loading of dissolved contamination are important in reducing the 
amount of contamination reaching the UFA. However, it will not be possible to 
treat all of the DNAPL, particularly within the LHG. Therefore, hvdraulic 
containment in the UFA is essential in order to protect the Floridan Aquifer and 
community's water supply. 







Although Remedial Action Objectives are described generally in the USEPA 
Proposed Plan (p. 12), we strongly believe that specific priority goals (related to 
groundwater) can, and should, be stated in the remedial plan in the upcoming 
ROD (Record of Decision) and should include the following: 


A. Contain the contamination in the UFA on-site using hydraulic 
containment 
(1) Reduce interior contaminant plumes by groundwater extraction 


within the UFA at rates sufficient to contain them (our preliminary 
estimates based on simulations using the GeoTrans model of the 
site indicate extraction rates of at least 100 gpm will be required to 
do this); and 


(2) Prevent off-site migration of contaminants at all locations including 
FW-22B and FW-16B. 


B. Remove or immobilize creosote to the fullest extent possible in 
the UHG, LHG and Surficial Aquifer in order to: 
(1) reduce vertical and horizontal migration of creosote DNAPL, and 
(2) reduce dissolution and mass loading of contaminants into LHG and 


UFA groundwaters. 


C. Contain SA and UHG contamination by using hydraulic 
containment and slurry walls to minimize migration of 
contaminants; and 


D. Provide long-term monitoring (in the SA, UHG, LHG and UFA) to 
allow assessment of the performance of the remedy, verify 
compliance with cleanup criteria and assure no off-site migration 
of contaminants in the Floridan Aquifer. 


COMMENTS AND RECOMMENDATIONS 


The Proposed Plan does include, generally, elements intended to address each 
of the priority goals summarized above. We request that the upcoming ROD 
explicitly include these elements in relation to the Koppers site. We have the 
following comments and recommendations regarding the groundwater related 
elements of the Proposed Plan: 


1. Hydraulic containment in the Floridan Aquifer must be more robust and 
extensive than is currently underway. The ROD must include hydraulic 
containment with the goal of capturing the plume in the interior of the 
site. Additionally, the ROD should contain specific criteria or principles 
(triggers) to determine when and where additional remedial actions will 
be required in the Floridan Aquifer. 







The plan approphately requires hydraulic containment in areas where 
contaminants exceed federal MCLs and Florida GCTLs outside of source areas. 
It also requires construction of additional extraction wells as necessary. The plan 
includes on-going monitoring in areas where constituents do not exceed cleanup 
goals. We support these provisions. 


As we understand it, based on these provisions, hydraulic containment should be 
initiated to address UFA contamination in the interior of the site (as indicated by 
FW-12B and now FW-27B), as well as at the eastern site boundary (as indicated 
by FW-16B). The goal of the interior pumping should be to capture and contain 
the interior plume(s). EPA should not wait for the plume(s) to reach the property 
boundary before these actions are taken. The low rate pumping described in the 
Proposed Plan and currently implemented at FW-6 and FW-21 B is not adequate 
to achieve this goal. Additional pumping at much higher rates in the interior of 
the site will be required to achieve this goal. 


In addition to these provisions, we request that the ROD require a contingency 
plan that will be implemented- if there is a definable increasing trend in 
constituents of concern (COCs) at a well indicating that contamination is 
spreading, even if cleanup goals have not yet been exceeded. 


The installation of extraction well FW-31BE is an essential element in containing 
the Floridan contamination because migration off site in this area has been (and 
may still be) occurring. This extraction well is intended to address contamination 
leaving the site in the northwest region of the site near well FW-22B. However, 
additional monitoring wells are needed off-site to characterize the extent of off-
site contamination at that location, and to ensure FW-31BE is adequately 
containing it. 


Additional hydraulic containment will also be necessary to address Floridan 
Aquifer contamination at other locations on the site. This conclusion is based on: 


A. The results of the low rate pumping Interim Remedial Measure (IRM) 
at FW-6 and FW-21 B (received August 3, 2010) indicate no significant 
improvement from the low rate pumping since it began in October 
2009, and no evidence has been generated to support Beazer's claim 
that annular casing seepage is actually the cause of UFA 
contamination at these locations; 


B. Very high concentrations of naphthalene persist at several interior 
wells. Of particular concern is FW-12B and FW-27B which show high 
concentrations at an as-yet undefined depth in the UFA; and 


C. Concentrations persist above GCTLs at boundary well FW-16B. 







The future analytical results from the most recently installed on-site Floridan 
monitoring wells (FW-27B, FW-28B and FW-30B) should provide further 
information on the extent of contamination in the UFA. 


2. The Groundwater Contamination section of the Proposed Plan 
misstates the degree of contamination in the Floridan Aquifer. The 
ROD should accurately describe known site conditions. 


The most important objective of the groundwater/subsurface remedy is to contain 
and clean up contamination in the UFA. However, the Groundwater 
Contamination section of the Proposed Plan makes several incorrect statements, 
and vastly understates the magnitude and extent of contamination in the UFA. 
For example, it makes no mention of the off-site contamination identified by 
monitoring locations FW-22B and FW-16B at the site boundary. The Conceptual 
Site Model (Figure 3, p. 9) shows no contamination in the UFA or contaminant 
migration pathways through the LHG. 


The Proposed Plan (p. 11) refers to a single monitoring well near the former 
north lagoon which exceeded GCTLs but in which naphthalene concentrations 
"have decreased substantially since July 2004". This is incorrect; the statement 
can only refer to FW-6 because only that well existed near the former north 
lagoon in the UFA on the July 2004 date mentioned. Naphthalene 
concentrations in the well (FW-6) did decline between July 2004 and January 
2008. However, since that time concentrations have fluctuated dramatically. 
August 2009 data were the highest yet measured (i.e., 2600 ppb naphthalene). 
More recent data, collected after initiation of the pumping at FW-6, have reported 
naphthalene concentrations between 580 and 1,100 ppb. At a minimum, the 
Conceptual Site Model and Groundwater Contamination descriptions in the ROD 
should acknowledge: 


A. Likely off-site migration of COCs to the east in the SA; 


B. Apparent off-site migration of DNAPL to the east in the UHG; 


C. Naphthalene concentrations in the LHG, which exceed 1,000 ppb 
across the width of the site, that result in continuing contamination 
of the UFA; 


D. PAH concentrations at FW-6 have fluctuated, but not shown a 
decreasing trend in FW-6 since its installation in 2004; 


E. PAH Concentrations in other interior wells (i.e. FW-21 B & FW-12B) 
in excess of GCTLs, with FW-12B showing increasing PAH levels 
with depth; 


F. PAH concentrations exceeding GCTLs at boundary wells FW-22B 
and FW-16B; and 







G. COCs have been detected at levels below COCs at several other 
boundary wells (FW-2, FW-3, FW-1 IB and FW-24B). 


EPA's statement in the Proposed Plan gives the impression that contamination in 
the UFA at the former north lagoon is of minimal concern, and that minimal or no 
action is needed to contain it. We request that EPA review this section of the 
Proposed Plan closely and ensure that the description of the Groundwater 
Contamination contained in the ROD better reflect actual known site conditions. 
Also, we are submitting comments to Beazer's draft report on the Floridan IRM 
that EPA should consider when evaluating contamination in the UFA. 


3. Financial assurance should be provided for the final remedy selected, 
including on-going operation of Floridan Aquifer containment. 


The site will likely require containment of the Floridan Aquifer plumes via pump 
and treat for an extended period of time (i.e. decades). Beazer should be 
required to provide a form of financial assurance (such as a bond) to ensure that 
sufficient funds will be dedicated to completion of the final remedy, including the 
continued operation of the Floridan Aquifer Containment system and monitoring 
ofthe UFA. 


4. The ROD should stipulate expansion of the Floridan Aquifer monitoring 
network to fully delineate the horizontal and vertical extent of off-site 
and on-site plumes. 


Beazer has installed a relatively extensive UFA monitoring well network at the 
Koppers site. However, additional wells are needed at the following locations: 


A. off-site adjacent to FW-22B (and FW-31BE) to ensure that FW-31BE 
is indeed capturing the plume that had been leaving the site in the 
northwest (at FW-22B); 


B. off-site adjacent to FW-16B to delineate the off-site extent of this 
plume and to verify that future hydraulic containment efforts are 
successful in stopping this off-site migration; 


C. interior of the site to fully delineate the horizontal and vertical extent of 
the on-site plume or plumes being detected by FW-6, FW-128, FW-
21 Band FW-27B; 


D. on the western property boundary at 26"̂  Ave (the need for this is 
based on historical elevated COC levels in an offsite private UFA well 
(Geiersbach well) in this area, and on detections of COCs in FW-3); 
and 


E. Beneath (or immediately adjacent to) the former process area and 
south lagoon (both of these areas lack LHG wells so the depth of 
contamination is not known; the process area is of particular concern 
due to the mobile DNAPL being collected in the UHG, and the fact 
that the existing UFA well (FW-188) is roughly 200 ft north of the 
process area). 







The interior plume(s) are of great concern because of their high concentration 
and depth, which is as-yet undefined. Analytical results from FW-27B indicate 
that creosote contamination extends to at least the deepest sample-port in that 
well, 289 ft below ground surface. It is chtical that Beazer install additional wells 
to fully delineate the horizontal and vertical extent of this plume, and to assure 
that it is not expanding and does not migrate off-site undetected. 


5. The City and County request excavation and off-site disposal of the SA 
source areas. This remedy would provide the highest degree of 
confidence from the community, and provide the highest level of 
permanence for the site remediation. 


6. We do not support In Situ Bio Geo Chemical Stabilization (ISBS) in the 
SA or UHG source areas. To the extent excavation cannot be applied in 
the SA, In-Situ Solidification/Stabilization (ISS/S) should be used. We 
do support the use of ISS/S for UHG source areas. 


The need to remove or immobilize DNAPL to the fullest extent possible in the 
UHG and LHG (in addition to the surficial aquifer) is a primary concern to the City 
and County, and was emphasized in our responses to the August 2009 Draft 
Feasibility Study. The goal of this treatment is to reduce vertical and horizontal 
mass loading of DNAPL and dissolved phase constituents, with vertical mass 
loading being the most critical component. The proposed plan includes 
treatment of source areas using ISS/S in the UHG, and ISBS (alternatively 
referred to as In Situ Geo Chemical Stabilization (ISGS)) in the SA. As we 
understand it Beazer has proposed an approach utilizing ISBS in the UHG in 
combination with ISS/S or ISBS in the SA. 


We believe that EPA's proposal to use ISS/S for the UHG is appropriate. ISS/S 
is a comparatively well-proven technology, although the depths and the clay 
layers present in the UHG at the site are likely to make implementation of any 
technology challenging. ISS/S provides the best technical approach for 
effectively treating the UHG source areas. 


For the SA source areas, our first preference would be to remove and dispose 
off-site all of the DNAPL impacted sediments from the SA, with ISS/S in the 
UHG. If EPA does not select excavation as the remedy for DNAPL impacted 
sediments from the SA, it is the opinion of our technical team that the use of 
ISS/S in the SA, concurrently with ISS/S in the UHG, would provide the most 
appropriate remedy to achieve an acceptable level of groundwater protection. 


We do not support the use of ISBS to treat SA or UHG source areas. In our 
previous correspondence {GRU & ACEPD Proposed Performance Metrics for 
ISGS, May 10, 2010) we expressed concern about the effectiveness of ISBS. 







Upon further review we feel that ISBS is not appropriate for application in the SA 
or UHG source areas at the Koppers Gainesville site for the following reasons: 


A. ISBS is not a proven technology (in contrast to ISS/S which is 
well-proven). There is very little information in the peer-reviewed 
literature to indicate that ISBS has been successfully applied at any 
site, and certainly not on the scale proposed at the Koppers Site. The 
application of ISBS technology reported for the Denver Koppers site 
used soil boring data to make conclusive statements about the 
treatability of a heterogeneous NAPL impacted zone. Results from 
these data were mixed and no attempt was made to quantify changes 
in mass loading. Comments from Dr. Neil Thomson on the Denver 
ISBS Treatment report are attached in Attachment A. 


The pilot test of ISBS at the Koppers Gainesville site was similarly 
inconclusive in that the sweep of injected fluid in the SA was very 
uneven, leading to untreated zones close to the injection wells. The 
high injection pressures resulted in surface discharges ("day lighting") 
of the permanganate solution, apparently through inadequately sealed 
borings that are likely to also exist elsewhere on site with similar 
consequences. Comments from Dr. Neil Thomson on the ISBS pilot 
study at Koppers Gainesville are in Attachment B. Furthermore, using 
a similar technology, Thomson et al., (2008) reported a material 
decrease in mass discharge and/or total plume mass during monitoring 
performed 1 and 2 years post-treatment; however, 4 years after 
treatment, mass discharge and total plume mass for all monitored 
compounds rebounded to pre-treatment values (Thomson et al., 2008, 
Rebound of a coal tar creosote plume following partial source zone 
treatment with permanganate. Journal of Contaminant Hydrology, v. 
102, p. 154-171). This article is in Attachment C 


B. Delivery of the ISBS reagent to contaminants under the 
conditions at the Koppers Gainesville site will be very uncertain. 
Delivery of the ISBS reagent to the surface of the creosote mass is 
critical. Beazer's hypothesis is that the ISBS will follow the same high 
conductivity features as the creosote DNAPL did. However, this 
phenomenon is likely to be limited by factors including: 


(1) DNAPL itself is likely blocking at least some of the pathways 
through which the DNAPL migrated (ISBS solution will not displace 
creosote DNAPL); 


(2) ISBS will preferentially flow to highest conductivity pathways that 
are not blocked by DNAPL, and will have limited contact with 
creosote that has migrated into more moderate conductivity 
pathways or pathways which are blocked or partially blocked by 







DNAPL. Creosote DNAPL likely has migrated into moderate 
conductivity as well as high conductivity features because it has 
had 50 or more years under varying hydrologic conditions to do so. 
The ISBS pilot test showed clearly that the dense ISBS solution 
sank to the bottom of the SA causing poor sweep of the aquifer; 
and 


(3) Much of the DNAPL mass is likely interconnected, which provides 
the mechanism by which DNAPL can continue to migrate. Even if 
the ISBS reagent is successful in contacting the outside surface of 
the DNAPL mass, this may not prevent DNAPL from continuing to 
migrate within the interior of the interconnected DNAPL mass. As 
you are aware, we disagree with Beazer's conclusion that DNAPL 
within the UHG and LHG exists primarily as disconnected ganglia. 


Adequate distribution of the ISBS reagent was not obtained in the field 
pilot study at the Koppers Gainesville site. 


C. At this time there is no reliable way to determine if treatment 
goals are being achieved with ISBS. The treatment goals are to 
reduce the vertical and horizontal mass loading of DNAPL and 
dissolved phase constituents. Determination of the effectiveness of 
ISBS treatment in meeting these goals will require comparison of pre-
and post-treatment contaminant mass loading measurements. It will 
also require measurement of the reduction in DNAPL vertical mobility. 
Methods which have been discussed for doing this include: 


(1) Use of Core Data. The ability of core data to assess performance of 
ISBS is limited because cores represent a limited snapshot of 
subsurface conditions, which are likely to vary substantially over 
very short distances due to heterogeneities in the geology, DNAPL 
architecture and ISBS solution distribution. 


(2) Measurement of Dissolved-Phase Mass Loading Using Flux 
Monitoring Devices. Technologies exist to measure horizontal 
dissolved phase mass flux. However, to date no method has been 
proposed to measure vertical mass flux, which is the most critical 
parameter for this site, as protection of the UFA is the ultimate 
objective of the treatment system. Horizontal mass flux is not an 
adequate indicator of vertical mass flux since the transport 
pathways are different. 


(3) Use of UFA Extraction System Data to Measure Dissolved-Phase 
Mass Loading. In order to use UFA extraction system data to 
estimate mass load, it will be necessary to expand the UFA 
extraction system so that it captures the entire UFA plume(s). This 
will require installing pumping wells in the vicinity of the source 
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areas and expanding the treatment plant capacity to process the 
additional extracted groundwater, i.e., >100 gpm. (FW-318E is 
capturing a portion of one plume as it is leaving the site. It is not 
capturing the entirety of the interior plume(s) such that a mass 
loading of contamination into the UFA could be assessed). Before 
the mass load reduction resulting from ISBS treatment could be 
assessed, data from this capture system would have to be collected 
and evaluated for a minimum of 1-2 years prior to ISBS treatment 
and several years (likely 5-10 years or more) post-treatment. The 
likely long lag time between treatment and UFA response makes 
this method impractical for determining the success of ISBS 
treatment in a timely manner. It would be unlikely that EPA could 
assess the ISBS success in the first 5-year review cycle. 


(4) Measurement of Reduction in DNAPL Vertical Mobility. One 
method which has been proposed to assess the impacts of ISBS on 
DNAPL mobility is to observe changes in the volume of DNAPL 
collected in UHG monitoring wells. Five out of 6 of the monitoring 
wells installed in the UHG consistently yield DNAPL, but there are 
only 1 or 2 such wells within the footprint of each SA source area. 
Cessation of DNAPL collection in one of these wells immediately 
after treatment by ISBS may indicate that lateral DNAPL mobility 
was reduced in the vicinity of that well. However, this conclusion 
could not be applied across the entire source area. More UHG 
wells could be installed prior to ISBS treatment in an attempt to 
provide a better assessment across the source area. However, an 
apparent reduction in DNAPL recovery in a well that was recently 
installed prior to ISBS treatment does not conclusively indicate that 
the ISBS treatment was successful. An apparent reduction of 
DNAPL recovery in a recently installed monitoring well could be 
due to natural variation in DNAPL recovery rates (as observed in 
existing UHG monitor wells), or alternatively it could be because 
there was not enough DNAPL volume at that location to maintain a 
consistent collection rate. Several years of monitoring would be 
required to demonstrate consistent DNAPL recovery rates at the 
new wells, in order to conclude with any certainty that reductions in 
recovery after ISBS were, in fact, due to ISBS treatment. 
Additionally, even if a reduction in lateral mobility could be 
demonstrated, this may, or may not, reflect a reduction in vertical 
mobility. 


We do not believe that any of the above proposed metrics will be effective at 
measuring ISBS performance at the site. There are inherent difficulties with each 
suggested method, which are described in detail above. 







In contrast to ISBS, ISS/S is not plagued with such issues. ISS/S is a well-
proven technology which has been used at multiple sites. Since it involves 
mechanical mixing of soils, distribution ofthe solidification agents is much less of 
an issue. To confirm treatment, soil cores of the solidified material can be 
collected to confirm the spatial extent of treatment. Changes to hydraulic 
conductivity, compression strength, and leachability in these cores can be easily 
measured using standardized methods to establish the degree of success of the 
treatment. Implementation of ISS/S in the SA and UHG will not require the 
otherwise difficult measurements of mass loadings described above for ISBS in 
order to assess the effectiveness of the selected remedy. 


As we understand it EPA's basis for proposing ISBS in the SA in conjunction with 
ISS/S in the UHG is that the ISS/S in the UHG will provide a "floor", so that even 
if the ISBS in the SA is only partially successful, downward mass loading through 
the UHG will be limited. To be effective, the ISS/S floor will have to be 
implemented over an area extending well beyond the lateral boundaries of the 
UHG source zones to ensure that DNAPL from the SA does not migrate 
downward. In addition, the disturbance of the SA soils due to the augering 
during ISS/S will change the characteristics of the SA soils. Therefore, a pilot 
study would have to be carried out demonstrating the proposed ISS/S and ISBS 
treatment combination. Given the need for a minimum of 4 years (perhaps 
longer) to evaluate the performance of the ISBS portion of the pilot study, the 
final remedy for the site would be further delayed. Any further delay in the 
implementation of a remedy for this site is unacceptable to the City/County and 
local community. 


Since ISS/S in the UHG will require auguring through the SA source area to 
reach the UHG, we believe it makes the most sense to apply ISS/S in the SA at 
the same time that it is applied in the UHG (per Alternative OnR-5F). Although 
EPA's cost estimate for the proposed plan ($65 million) indicates a cost savings 
as compared to Alternative OnR-5F, in reality we feel there would be little if any 
cost advantage of the proposed remedy compared to use of ISS/S in both the SA 
& UHG (Alternative OnR-5F), particularly in light of the considerable risk that 
ISBS will not be successful, the likelihood of unforeseen complications with this 
remedy, and the delays that a combined ISS/S/ISBS pilot study would create. 
Given the length of time the community has waited for a final remedy for the site, 
it is important that the final remedy be as robust as possible, provide for the 
greatest opportunity for achieving the remedial objectives, and be implemented 
as quickly as possible. 


Proposed ISBS Pilot Studv 
It is our understanding that EPA is considering a plan in which Beazer would 
implement a full-scale ISBS pilot study in the former process area. The study 
would be initiated immediately and would be conducted concurrently with 
remedial design and implementation of the other remedy components (i.e. the 
slurry wall and other components excluding DNAPL source zone treatment). The 
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stated intention is that the study would not delay the overall remedy 
implementation, since it would be started immediately, would be conducted 
during remedial design, and be completed by the time DNAPL source area 
treatment would be initiated. 


Our concerns with this pilot study approach are that: (1) the results of the study 
and success of the ISBS treatment will be uncertain and subject to much debate 
(for the reasons described above), and (2) the pilot test will result in a significant 
delay in remedy implementation. As described above, in research performed by 
Thomson et al (2008) at the Borden site, which was under much more controlled 
conditions with much more homogeneous and transmissive geology (in a sandy 
aquifer) than the Koppers Gainesville site, it took 4 years for the system to re­
establish equilibrium after treatment. Given lower transmissivity and the more 
complex geology at Koppers Gainesville, it is likely to take even more time for the 
groundwater system to re-equilibrate post-treatment at this site. For these 
reasons we object to moving forward with the pilot study, and recommend 
selection and implementation of ISS/S and/or excavation as the remedy for 
treating SA and UHG source areas. 


However, if EPA chooses to move forward with the ISBS pilot study, the study 
would need to be rigorously designed, implemented, and evaluated and the 
burden of proving the success of the technology should be on Beazer. The study 
would need to include the following at a minimum to provide defensible results: 


A. Development of metrics and criteria that can adequately 
measure ISBS performance within the required timeframe 
(i.e. the limitations of available performance metrics 
described above would have to be overcome); 


B. Characterization of DNAPL extent & architecture (the 
present characterization is not adequate for remedial or 
pilot study design or performance assessment); 


C. Concurrent pilot testing of ISS/S to provide side-by-side 
comparison of the technologies, and assist in providing 
performance criteria for comparison with ISBS; 


D. Pre-treatment monitoring (to establish baseline conditions); 
and 


E. Post-treatment monitoring, data analysis, and reporting. 


Concurrent pilot testing of ISS/S at another source area would provide a side-by-
side comparison of the two technologies, and would help to provide an indication 
of the relative success of the ISBS. For example, assuming a methodology can 
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be developed to measure downward mass loading, data from the ISS/S pilot 
would provide a relative reference point for comparison. 


7. We support the Slurry Wall and cap components of the Proposed 
Remedy. We also support EPA's designation of all DNAPL as a 
principle threat waste. However, the ROD should also address UHG 
source areas east of the property boundary that are outside the slurry 
wall shown in the Feasibility Study. 


Slurry walls are a well demonstrated technology for the purposes they are 
designed for. We believe the slurry wall will minimize lateral movement of 
contaminants within the SA and UHG. It will not (and is not intended to) affect 
vertical movement of contaminants in any aquifer unit, or lateral movement of 
contaminants in the LHG or UFA. Even with the most effective treatment of the 
DNAPL in the SA and UHG, there will continue to be a dissolved phase plume (or 
plumes) outside the source zones that will need to be contained. Therefore, the 
slurry wall will be an important component of any remedy. 


We support EPA's designation of all DNAPL as a principle threat waste, and that 
"remedial actions proposed as a part of this Plan are intended to address DNAPL 
(i.e. principle threat waste) impacts, regardless of its location or source 
origination on the Koppers site." 


There is evidence of DNAPL within the UHG to the east of the Koppers site 
which is outside of the footprint of the slurry wall as depicted in the Feasibility 
Study. Based on borings along the eastern boundary of the site and dissolved 
phase contamination in UHG wells, it is evident that DNAPL has migrated off-site 
within the UHG to the vicinity of the HG-26 well cluster on the Cabot Carbon Site. 
It is not clear from the Proposed Plan if or how these off-site source areas will be 
addressed. Treatment of DNAPL in these areas should be included in any final 
remedy since it is a principle threat waste and is an ongoing source of 
groundwater contamination. The fact that the area to the east of the Koppers site 
is not owned by Beazer does not preclude them from employing appropriate 
remedies in this area. 


The CSX rail line on the eastern property boundary is unused to the south and 
terminates at 23rd Avenue. It is our understanding that to the north the closest 
user is Harwood Brick Distributors, Inc. (northeast of the Koppers site) at 3302 
NE 2"^ Street. It is important to consider the potential of this unused segment of 
railroad bed to be incorporated into the Koppers site and used to expand the. 
area of the slurry wall to the east. Although this is a small area, it would provide 
additional area for containment of contamination in the surficial and UHG. 


8. We support use of Chemox or ISBS in the LHG. However, existing LHG 
monitoring wells should either be retained or replaced. 
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Treatment of creosote DNAPL to reduce mobility and migration of contaminants 
into groundwater in the Hawthorn Group to the maximum extent possible is a 
high priority. We support the concept of injecting Chemox or ISBS into the LHG 
to immobilize DNAPL to the extent practicable. Although we have concerns 
about the performance of ISBS, the ability to deliver the reagent to adequately 
contact all the DNAPL, and the ability to measure the performance of ISBS 
(described above), we recognize that it is not possible to deploy ISS/S, 
excavation or other more robust remedies at the depth of the LHG with current 
technology. The depth, limited permeability and heterogeneity of the geological 
strata also make injection of Chemox, ISBS or other chemicals difficult. 
Limitations of the abilitv to treat the LHG DNAPL make ft all the more critical to 
emplov effective monitoring and hvdraulic containment in the UFA. 


The existing LHG monitoring wells are important for monitoring the status of the 
site and effectiveness of the site remedies. They will be particularly useful in 
long term monitoring of any remedies employed in the LHG. It would be 
preferable to retain the existing LHG wells, however, if they cannot be retained 
when ISS/S is implemented, they should be replaced after ISS/S is implemented. 
It is important to note that at the present time there are no LHG monitoring wells 
in the Process Area or South Lagoon - and we believe wells in the LHG are 
required at both of those source areas. 


We do not object to injecting ISBS into a LHG well that must be removed before 
ISS/S treatment and replaced anyway, although their small diameter is likely to 
make them poorly suitable as injection wells. However, where possible, existing 
LHG wells should be retained and used, in conjunction with additional new LHG 
monitoring wells for long-term monitoring (ISBS or Chemox cannot be injected 
into wells that will be retained). ISBS or Chemox injection should be performed 
using new dedicated injection wells. 


We propose that the ROD include a provision that Chemox or ISBS will be 
employed in the LHG using dedicated injection wells with existing, and new 
monitoring wells (as appropriate) being used to monitor the success of this 
action. We recommend that implementation of LHG remedies be staged to occur 
after implementation of the other site remedies to allow time for observing effects 
of remediation in the UHG and to permit installation of additional monitoring wells 
after the SA and UHG are stabilized. The exception to this would be that 
Chemox or ISBS will be deployed to the existing DNAPL impacted LHG 
monitoring wells that must be removed as part of the SA and UHG remedies. 


9. Additional characterization is needed to delineate DNAPL source areas 
and dissolved phase plumes. 


The Proposed Plan appropriately includes: "Expansion of surficial aquifer and HG 
monitoring network for: (1) establishment of sentinel locations; (2) demonstration 
of active natural attenuation processes; and (3) establishment of trigger locations 
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for contingency actions." We request a fourth objective be added to "further 
delineate DNAPL source areas to define the lateral limits of source zone 
treatment in the Surficial Aquifer and Hawthorn Group". Source areas should be 
defined on the basis of visual evidence of NAPL or staining in continuous soil 
cores or naphthalene concentrations in groundwater in excess of 1,000 ug/L 
(ppb). Note that the "source area" boundaries presented on plan view figures in 
the FS and other documents are based on estimated footprints of the lagoons 
and other areas that existed at the site at one time and the results of 
investigations of Surficial Aquifer contamination conducted in 2004; they likely 
underestimate the area over which DNAPL has spread in the SA and in the 
underlying UHG or LHG. The areas contaminated by residual and mobile 
DNAPL need to be fully characterized in all aquifers units as part of the remedial 
design so that remedies will be implemented as effectively as possible. 


Additional HG well(s) are needed at the northern boundary to evaluate potential 
off-site migration in that area. Low levels of Koppers-related organics were 
detected in a private irrigation well in proximity to the northern boundary of the 
Koppers site. 


The expansion of the surficial aquifer and Hawthorn Group monitoring network 
should include additional LHG wells near the source areas. At the present time 
there are no LHG monitoring wells in the Process Area or South Lagoon - we 
request that the ROD require specifically that such wells be installed. 


Finally, the ROD should require characterization to locate potential, but as-yet 
unidentified, source areas. This includes investigations to determine if buried 
drums exist at the site, and to determine if there is contamination from other 
process or waste treatment areas that might have existed outside of the identified 
source areas. 


10.The soil consolidation (if implemented) and cap, and any future 
development of the site should be configured so as not to significantly 
obstruct the ability to further treat source zones in the future. 


Due to the uncertainties associated with the DNAPL treatments, particularly in 
the LHG, there may be a future need to further treat source areas and/or to add 
additional monitoring wells. In addition, there may be advances in technology 
which will allow more effective treatment. Therefore, the cap and soil 
consolidation, and any future development should be configured so as to not 
significantly obstruct the ability to access and treat source areas. 
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2.0 ON-SITE / OFF-SITE SURFACE SOILS REMEDY 


COMMENTS AND RECOMMENDATIONS 


11. The USEPA Proposed Plan remedy for the surface soils and the future 
land use assumptions made by USEPA have not been sufficiently 
coordinated with the City of Gainesville and local stakeholders. 
Additional coordination with the City of Gainesville and local 
stakeholders is needed regarding the future land use vision. The final 
remedy for the Koppers site must meet the following minimum criteria: 


A. It should be based on an explicit redevelopment vision; 


B. It should be compatible with a redevelopment scenario that 
includes a step down in land use types from east to west on the 
site; 


C. Clean-up of soils to the west and north of proposed containment 
area to allow redevelopment with all residential land use 
categories; 


D. Industrial re-use should not be considered appropriate land use 
for the site; and 


E. Remedy should be compatible with eventual reuse of City of 
Gainesville Public Works property north of site. 


The USEPA's efforts to solicit input from the City of Gainesville and the local 
community on the final site remedy and especially surface soil remediation and 
future land use issues has not been timely nor adequate and has not allowed 
sufficient time to solicit appropriate community input on impacts of the EPA 
proposed soil remedy. The reuse vision for the site discussed by USEPA's 
Reuse contractor, E ,̂ in presentations to the community has assumed a pre­
selected remedy for soils that is not compatible with the City of Gainesville future 
redevelopment vision for the site. Insufficient time has been allowed to provide 
adequate and appropriate involvement from the City and local stakeholders in the 
remedy selection process. 


The Code of Federal Regulation (CFR) Chapter 40, Section 300.430 prescribes 
clear requirements for EPA's obligations for community involvement prior to and 
during the RI/FS process and through ROD development. EPA has met few of 
these obligations. For example, the required Community Involvement Plan was 
ignored for over 20 years and was only recently updated. The 1989 Community 
Involvement Plan (CIP) was required to be updated every 3 years (7 times during 
the past 21 years) to solicit comment from the community throughout the multiple 
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Rl, FS and RAO development process. Instead, the first CIP draft since 1989 
was produced after EPA released its Proposed Plan. Additionally, the required 
local information repository at the Alachua County public library was not kept up 
to date for many years. These inactions on EPA's part denied local Gainesville 
residents the right to review key documents in the administrative record and 
provide crucial input to EPA throughout the Rl, FS and remedy selection process. 
These inactions denied the community its rightful role in the selection of 
appropriate remedies for the site and in determining the types of future uses the 
site will accommodate following the remedial actions. 


The City of Gainesville has previously provided input to EPA regarding its vision 
for future redevelopment of the site. It is not clear and it has not been 
communicated to the local community how the USEPA's proposed remediation 
scenario for the site will impact or limit future redevelopment of the site and how 
it may comply with the City's redevelopment vision. In particular, USEPA's 
proposal to meet FDEP commercial soil clean-up target levels (SCTLs) and not 
residential SCTLs for surface soils in the areas outside of the containment area 
as well as the construction of a large soil consolidation area will significantly 
impact future land use and adversely impact the financial health and vitality of 
surrounding properties and neighborhoods. Additional coordination with the City 
of Gainesville and local stakeholders is needed regarding the future land use 
vision. It is critically important to the local acceptance of any final remedy for the 
Koppers site that it meet the following minimum criteria described above. 


The City Commission on June 23, 2008 adopted Resolution No. 071173 that 
authorized the City Manager to study the present and future land use of the Site 
including, but not limited to, those areas within the site with the highest levels of 
contamination, and to recommend any appropriate changes to the future land 
use and zoning maps that may include residential or mixed residential and 
commercial uses. The City Plan Board met on September 23, 2010, after 
receiving public comments and developed a land use policy recommendation for 
the Koppers site that recommends residential type development outside of the 
slurry wall area. Such a policy would also amend the City's Comprehensive Plan 
by adding a policy that will guide the future development of the Site for reuse that 
does not consider industrial use as an appropriate use for the Site. City staff 
presented the Plan Board general recommendation to the City Commission on 
September 27, 2010 and it was well received by the Community and the City 
Commission. The Comprehensive Plan amendment will be formally presented to 
the City Commission in the next few months and the amendments to the City's 
Comprehensive Plan are anticipated to be adopted by the end of summer 2011. 


The City of Gainesville is currently developing reuse plans for the 10 acre City 
Public Works parcel north of the former Koppers Site. It is critical that the reuse 
plan for the Koppers site be coordinated with and be compatible with the reuse 
plans developed for the City's property. 
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11. Landfilling of contaminated on-site and off-site soils and sediments in 
a large on-site consolidation area is unacceptable to the community. 
USEPA did not evaluate off-site disposal of excavated surface soils 
and sediments despite statements in the FS that evaluation of offsite 
soil disposal would be completed. 


The massive soil consolidation area should be eliminated as part of 
the final remedy and offsite disposal of excavated contaminated soils 
should be evaluated in an amended FS and considered as part of the 
final remedy. 


USEPA should implement offsite disposal of excavated soils that 
originate from the area outside ofthe containment area as well as soils 
and sediments removed from adjacent residential and commercial 
properties, rights of way and creeks. 


The City and County and the local community strongly object to the creation of a 
large, thirty-two acre soil consolidation area on top of the source area 
containment cap which could contain from 190,000 to 240,000 cu yds of soils 
contaminated with dioxins, arsenic, polynuclear aromatic compounds (PAHs) and 
other toxic soil contaminants. According to the presentation given to the local 
community on June 14, 2010 by E ,̂ the land reuse consultant hired by USEPA, 
the height of this soil consolidation area may be as high as 8 to 10 feet above 
current land surface with a 3:1 slope on the sides. The community finds the 
magnitude of this soil consolidation area filled with toxic soils to be highly 
objectionable. The City and County request that this massive soil consolidation 
area be eliminated as part of the final remedy and that offsite disposal of 
excavated contaminated soils be evaluated in an amended FS and considered 
as part of the final remedy. Should soil cover be required as part of the low 
permeability cap over the source areas it should be constructed with the 
minimum height necessary for proper cover and drainage and the soils used 
should be uncontaminated clean soils. 


The City and County believe that the creation of a significant soil consolidation 
area will significantly limit the types and amount of redevelopment possible for 
the property in the future. It will create a permanent mound of contaminated 
soils in the middle of the City of Gainesville that is incompatible with the adjacent 
urban residential and commercial areas. 


In the Feasibility Study report, Section 2.6 presents "the technologies that will be 
carried forward in the evaluations based on the screening evaluations presented 
in Sections 2.4 and 2.5." (See page 2-44 of the FS report). Specifically included 
in Section 2.6.6 in the list of technologies to be evaluated in detail in the FS for 
untreated soils is "offsite landfill disposal". (See page 2-46 ofthe Koppers site FS 
report). 
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In spite of making a commitment in Section 2.6.6 to evaluate offsite soil disposal 
in detail, not a single remedial alternative in the FS report included an evaluation 
of offsite soil disposal, even for minimally contaminated soils. In fact the 
complete set of alternatives evaluated is consistent in that none of them 
considered the removal of any contamination from the site. 


It appears that USEPA made a pre-determined decision during the FS to not 
evaluate any off-site disposal alternatives and to, in effect, turn the Koppers site 
into a permanent waste disposal facility for all on-site and off-site contamination. 
This decision was made without any effort to assess the benefits that removal of 
contaminated soil would have on the redevelopment potential of the site or other 
factors and with disregard to its statements in the FS report that offsite disposal 
would, in fact, be evaluated. 


The City and County request that USEPA complete the evaluation of remedial 
alternatives that include offsite soil disposal as stated in the FS. The City and 
County request that USEPA implement offsite disposal of excavated soils that 
originate from the area outside of the containment area as well as soils and 
sediments removed from adjacent residential and commercial properties, rights 
of way and creeks. 


The City's Wellfield Protection Code (section 30-200 through 30-204) would 
require a Wellfield Protection Special Use Permit for the landfilling of offsite 
hazardous waste materials on the Koppers site. Section 30-70 treats processes 
involving inorganic and organic chemicals as a specially regulated industry and is 
only allowed by special use permit. City staff is not likely to recommend the 
relocation of off-site soils and sediments because this area is within the wellfield 
protection zone. The City's own practice is to remove onsite contaminated soils 
and sediments, as performed on the Depot Park Site on South Main Street, and 
to transport such soils and sediments to a proper treatment facility. 


12. The USEPA Proposed Plan remedy for surface soils for the area 
outside of the containment area is excessively vague about the 
specific actions that will be taken to meet FDEP SCTLs in this area. It 
is not clear if FDEP SCTLs will be met by covering contaminated soils 
or by removal of contamination followed by appropriate clean fill 
cover. There is also no detailed discussion of how FDEP Leaching 
Criteria will be met. 


USEPA should provide more detail in an amended FS and commitment 
regarding specific actions to be taken to remediate soils in the western 
and northern areas outside ofthe proposed containment area. 


Specific actions to be taken to remediate or address the elevated "hot 
spots" needs to be specified in the plan or ROD. 


The proposed remedy for on-site non-source area surface soils is extremely 
vague regarding specific remedial actions to be implemented at specific areas of 
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surface soil at the site. According to the proposed plan, some surface soil could 
be excavated and consolidated under caps in the source zones (the 
Consolidation Area), some surface soil could be graded, and some surface soil 
could be graded and placed beneath a cap of unspecified composition outside of 
the source zones. The Feasibility Study (FS) report includes an even longer list 
of potential actions that might be implemented at any particular location for on-
site surface soil, including: 


A. Excavation only 


B. Excavation with a 2 ft cover 


C. Placement of a two-foot soil cover without excavation 


D. Placement of a two-foot thick impermeable cover/cap 


E. Covering with a road and or paved parking area 


F. Covering with structures (e.g., buildings) that prevent soil exposure 


G. Placement of a lined treatment pond over exposed soil 


The Proposed Plan does not specify at what locations any of these potential 
remedial actions will be applied. There are costs presented in the FS for 
excavation of 24 acres of surface soils, however it is not clear the source of this 
estimated amount of excavated soils and the locations from which it is to be 
excavated. This vagueness makes it impossible to understand what the site will 
look like after remediation, and most importantly, to understand the impacts of 
the remedial action on the potential for future site redevelopment. 


The City and County object to this vagueness and believe that USEPA should be 
much more specific about remedial actions proposed for each area of surface 
soil at the site. The City and County are concerned that the potential surface soil 
remedies listed above will be applied in a hodgepodge manner that will seriously 
reduce the ease of and could in fact hinder redevelopment of the site. The City 
and County are also concerned that the remedial approach will be to simply 
cover contaminated soil with clean fill in an attempt to minimize the need to 
remove contaminated soils. 


USEPA should especially provide more detail and commitment regarding specific 
actions to be taken to remediate soils in the western and northern areas outside 
of the proposed containment area. In particular, specific actions to be taken to 
remediate or address the elevated "hot spots" where contamination at levels 
significantly above FDEP SCTLs exists in the surface soils such as in the central 
western boundary of the site and in the northern wooded area (See Figures 3, 4 
and 5) should be described in detail (that is, whether this area will be excavated, 
if so, to what depth, or whether two feet of clean soil will simply be dumped on it). 
Greater specificity will enable all parties to understand the degree to which the 
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selected remedial approach will facilitate or hinder future site development and 
provide details on how much contamination will remain on site. 


13. Covering of contaminated soils outside of the containment area leaves 
permanent soil contamination and limits options for future 
redevelopment. Removal of contaminated soils in areas outside of the 
containment area should be prioritized before any soil covers are 
applied. 


Achieving FDEP Residential soil clean-up criteria for the entire area 
outside of the containment area but especially the areas near the 
western and northern boundary of the site should be targeted by the 
plan as the preferred alternative. This is a strong preference of the 
local community. 


USEPA should amend the FS and provide separate cost calculations 
for the alternatives of removal of all contaminated surface soils outside 
of the containment area that are above FDEP residential or commercial 
SCTLs and leaching criteria. 


The Koppers site is located in the heart of the City of Gainesville amidst an area 
of long established residential communities. The City of Gainesville has 
promoted "infill development," as opposed to urban sprawl, for many years. 
Maximizing the potential for redevelopment of the site is a crucial concern for the 
City and community. 


For these reasons, the selected remedy should: 


A. Maximize removal and not covering of soils in areas outside the 
containment area and, 


B. Require removal of all contaminated surface soils outside of the 
containment area that exceed FDEP Residential SCTLs or FDEP 
Leachability SCTLs down to the water table. 


USEPA should amend the FS and provide separate cost calculations for the 
alternatives of removal of contaminated surface soils outside of the containment 
area that are above FDEP residential and commercial SCTLs and Leaching 
criteria. By doing so, a decision can be made as to the feasibility of cleaning up 
these surface soils to meet commercial or the more stringent residential SCTLs 
by excavation. For example, review of the surface soil data from the site 
appears to indicate that removal of up to 2 feet of soils in several areas of the 
approximately 300 foot wide area near the western and northern boundary and in 
several additional locations in the areas outside of the consolidation area may 
allow reaching of FDEP residential SCTLs for dioxin and benzo-a-pyrene toxicity 
equivalents (TEQ) and potentially for arsenic impacts as well (See Figures 3, 4 
and 5). Such a removal of surface soils along with a commitment to remove soils 
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from "hot spots" in this boundary area and in the northern area will provide more 
flexibility for future redevelopment of this property and minimize concerns about 
contamination from adjacent residential areas. This approach is a strong 
preference of the community. The City and County would like to see serious 
commitment to approaches that maximize removal of contamination in the area 
outside of the containment area. 


14. Other unknown, potential source areas outside of the containment area 
may exist and may be covered or not identified in the soil remedy. 
These potential additional source areas need to identified and 
remediated in the final remedy. 


Inspection of historic aerial photographs for the site indicates the potential 
presence of disposal trenches in the northern portion of the site. In addition, 
former site workers and local residents have indicated that some portions of the 
site may have been used for buried drum disposal or other waste disposal 
activities. Considering that the site was used as a heavy industrial facility for 
nearly 100 years, there is a significant possibility that areas of the site in addition 
to those currently being considered for remediation to have been used for waste 
disposal practices. USEPA should implement a site-wide screening and 
investigation to evaluate the presence of additional disposal or source areas at 
the site and conduct appropriate removal or treatment any additional source 
areas identified. 


15. The off-site delineation of soil contamination is incomplete and must be 
expedited, in particular in the adjacent residential neighborhood in 
which residents continue to be exposed to Koppers contamination. 


The City and County strongly support the proposed USEPA plan to 
complete the delineation of dioxin and other offsite contaminants to the 
State of Florida residential SCTLs for residential properties and FDEP 
commercial SCTLs for commercial properties. The City and County are 
against any effort to develop alternate clean-up standards for these 
offsite properties that will provide a lesser degree of protection of our 
citizens. State of Florida Residential SCTLs should also be met on all 
properties currently associated with residential uses. 


Additional offsite soil sampling needs to be performed sufficiently 
beyond the point where the FDEP SCTLs are initially achieved to 
confirm that soil concentrations remain at or below the FDEP SCTL 
levels. 


Additional offsite sampling should also be performed on and west of 
NW 6*̂  Street west of the Koppers site to assure that commercial and 
residential areas on and west of NW 6"̂  Street have not been impacted. 
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Additional offsite soil sampling should be performed on nearby school 
properties to confirm that these soils do not pose a risk to children's 
health. 


Irrigation wells on nearby contamination impacted properties that are 
proposed for remediation in the offsite soil remedy should be identified 
by USEPA, sampled and tested for Koppers chemicals of concern and 
properly abandoned if determined to be contaminated or pose a threat 
to water quality. 


The investigation into the extent of contamination at this site has been ongoing 
for several decades and is still incomplete. Based on recently obtained offsite 
soils data, it appears that residents adjacent to the site have been exposed to 
contamination from the Koppers site that has migrated onto their property. The 
City and County are concerned about the length of time it has taken USEPA to 
complete the offsite delineation of contaminated properties and reduce the 
exposure potential to offsite residents. The City and County urgently request that 
USEPA expedite the delineation and remediation of off-site contaminated areas. 


The City and County are concerned that planned USEPA delineation of 
contamination on residential and commercial property in the neighborhood west 
of the Koppers site may cease when FDEP Residential SCTLs are reached on 
residential properties or FDEP commercial SCTLs are reached on commercial 
properties near the east side of NW 6'̂  Street. Since commercial standards are 
higher than residential standards and the potential that windborne contaminants 
may have historically impacted a wider area, the achievement of commercial 
standards on the properties east of NW 6"̂  Street may not provide assurance that 
either commercial or residential SCTLs are achieved on commercial and 
residential properties west of NW 6'̂  Street. There are residential properties 
immediately west of NW 6'*̂  Street that should be investigated to assure residents 
that there are no impacts from Koppers contamination. The City and County are 
requesting that delineating the extent of soil contamination must include soil 
sampling on and west of NW 6'̂  Street. 


In addition, offsite sampling needs to be performed sufficiently beyond the point 
where the FDEP SCTLs are initially achieved to confirm that soil concentrations 
remain at or below the FDEP SCTL levels. In particular, the City and County and 
the local citizens are requesting that USEPA collect and analyze additional soil 
samples in the residential areas to the north of NW 33'̂ '̂  Ave north of the Koppers 
site. Although several soil samples along the southern right of way along NW 
33'̂ '̂  Avenue were found not to contain contamination above the FDEP residential 
SCTL, considering the statistical variability and imprecision associated with 
sampling and testing for very low levels of dioxins in soils, the long term nature 
of historical discharges from the Koppers site, the shifting wind patterns, variable 
tree cover and stormwater flows which may have created pathways for the 
spread of contamination, it is important to confirm that areas north of the 33'̂ '̂  Ave 
and other such assumed limits of contamination are in fact free from impacts. 
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This is especially important due to the increased citizen concern and 
apprehension about impacts to their health and property values from being 
perceived to be close to a contaminated zone. 


Due to the presence of offsite soil contamination in nearby neighborhood rights-
of-ways, concern has been raised by the community about the impact of Koppers 
related contaminants on the soils at nearby public and private schools. USEPA 
is requested to sample and test the surface soils of school properties within a 2 
mile radius of the Koppers site to determine whether the soil concentration of 
contaminants poses any risks to human health. 


Irrigation wells are known to exist on offsite residential properties adjacent to the 
Koppers site. These wells may have been impacted by Koppers contamination. 
USEPA is requested to locate, sample and test these wells during any 
remediation of offsite properties and to require the proper abandonment of those 
wells that are contaminated or pose a threat to aquifer water quality. 


16.The City and County and nearby residents are concerned about long 
term safety of USEPA proposed remedial plan for offsite contaminated 
soils which will allow property owners to select either excavation or 
engineering controls or institutional controls as the remedy for offsite 
properties. USEPA should restrict the use of engineering or 
institutional controls for offsite properties, especially those that will 
remain in separate individual resident ownership where it will be 
difficult to enforce institutional controls. USEPA should require that 
offsite residential properties are cleaned using removal and restoration 
as a preferred remedy ratherthan engineering or institutional controls. 


Allowing engineering or institutional controls to be an option for offsite properties 
at the discretion of the property owner instead of requiring excavation of 
contamination and restoration raises significant concerns if the current property 
owner or future property owner does not abide by the engineering or institutional 
restrictions. This could cause the contamination in the soils to be exposed and 
cause a health risk to the new property owner and adjacent neighbors. This 
would be of particular concern with residential properties, although it is also a 
concern for commercial properties. The City and County want to avoid the 
possibility of creating a "hodgepodge" scattered pattern of cleaned and not 
cleaned properties in the neighborhood which will cause environmental concerns 
for future human exposure to toxic contaminants to remain in the neighborhood 
as well as impact property values. The City and County request that USEPA 
restrict the use of engineering or institutional controls on offsite properties that 
will remain in separate individual property ownership where engineering or 
institutional controls cannot be practically enforced or monitored. 
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3.0 OTHER OFFSITE IMPACTS 
COMMENTS AND RECOMMENDATIONS 


17. Neighboring residents to the Koppers site have expressed concern 
about the potential for indoor contamination of their homes. The 
Florida Department of Health has requested that USEPA require Beazer 
East investigate and clean-up nearby structures that have dust with site 
related contaminants that pose an unacceptable risk to human health. 
The City and County request that USEPA conduct appropriate 
investigations including sampling and take necessary remedial actions 
to address this issue. 


Residents living west of the Koppers site have communicated to local 
government officials their concerns about potential indoor contamination of their 
residences based on independent testing using a USEPA screening analytical 
method for dioxin-like chemicals. The reliability of these test data have not been 
evaluated by the City, County or the local Health Department. However, 
because much of the migration of contamination from the Koppers site to offsite 
residential property likely occurred via air-borne transport of small particulates 
(i.e., contaminated dirt and dust) it is reasonable to expect that offsite properties 
with soil contamination may also have experienced deposition of these same 
particulates inside the homes. 


The Florida Department of Health (FDOH) in a September 24, 2010 letter to Mr. 
Scott Miller of USEPA stated that "EPA should require the responsible party to 
investigate site related contaminants in the dust of nearby homes, schools, and 
businesses." The FDOH letter stated that "the 2009 AMEC Earth and 
Environmental, Inc. report is inadequate to assess this issue since it only 
addresses on site dust deposition under current conditions and does not address 
past off-site dust deposition. The report further states that the "EPA should 
require the responsible party to remediate nearby buildings found to have dust 
with site related contaminants at levels that pose an unacceptable health risk". 


Because of the reasonable assumption that nearby homes and structures, 
structures may be contaminated, the recommendation of FDOH and the 
increasing anxiety of local residents concerning this issue, the City and County 
request that USEPA expeditiously take whatever actions are necessary to 
investigate and address this issue including sampling within nearby homes, 
businesses and schools (with the property owners consent) in the area to 
determine the degree to which the interiors of these structures may have been 
impacted by contamination from the Koppers site and take appropriate remedial 
actions. 
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18. The City and County recommend that USEPA identify and facilitate the 
mobilization of resources to address adverse health effects of 
individuals via a door-to-door health study in the neighborhood 
affected by the Koppers Superfund site contaminants, including but not 
limited to dioxins. To the extent that adverse health impacts are found 
to result from the Koppers offsite contamination, the USEPA is 
requested to enforce financial responsibility requirements on Beazer 
East. 


Neighboring residents to the Koppers Superfund site have expressed to the local 
City and County officials and the Alachua County Health Department/Florida 
Department of Health their concern about what they believe to be adverse health 
impacts to residents in the neighborhood west of the Koppers site that they 
believe may be linked to Koppers site contaminants. The City and County 
believe it is important to investigate these concerns and request that USEPA 
identify and facilitate the mobilization of resources to address adverse health 
effects of individuals via a door-to-door health survey in the neighborhood 
affected by Koppers site contaminants, including but not limited to dioxins. To the 
extent that adverse health impacts are found to result from the Koppers offsite 
contamination, the USEPA is requested to enforce financial responsibility 
requirements on Beazer East. 


19. USEPA should provide for permanent relocation assistance for 
residents near the Koppers site. Temporary relocation assistance 
should also be provided for residents if desired by the residents during 
offsite and on-site remediation activities. 


The USEPA should also calculate the lost property value of homes 
impacted by contamination from the Koppers site and address the 
issue of providing compensation for property owners. 


Relocation assistance for temporary and permanent relocation of residents 
adjacent to Superfund sites has been provided or required by USEPA at other 
Superfund site with similar contamination as the Koppers site and with similar 
proximity to residential property and receptors. Such relocation assistance is 
appropriate during remediation activities involving a large degree of soil 
disturbance such as is contemplated in the proposed plan. Such actions have a 
significant potential for creating further offsite impacts. 


For these reasons, USEPA should provide for temporary relocation assistance to 
residents adjacent to or near the site during soil remediation activities. This 
relocation assistance is especially important for residents that are most 
vulnerable to potential health impacts, such as the elderly, very young or 
pregnant residents, or those with existing respiratory or related health problems. 
USEPA should also offer the option for permanent relocation of residents living 
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on properties that are within the delineated area impacted by contaminants from 
the site as a means to reduce their ongoing exposure. 


Neighboring residents to the west of the Koppers site have reported to local 
government that their property values have been significantly negatively 
impacted by the recent discovery of contamination above FDEP SCTLs in the 
rights of ways in their neighborhood. Planned residential property sampling in 
the neighborhood may confirm that the contamination is widespread in the 
neighborhood. While USEPA's proposed plan calls for the clean-up of 
contaminated offsite soils, there is a contamination stigma now attached to these 
properties. The City and County request that USEPA address this situation by 
calculating the lost property value ofthe homes impacted by the contamination in 
the neighborhood and providing compensation to impacted property owners. 
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4.0 STORMWATER REMEDY 


COMMENTS AND RECOMMENDATIONS 


20. The Proposed Plan is overly brief in stormwater strategy and controls 
that are integral elements of the remedial action plan for the Site. The 
Plan does not include strategy, design criteria, essential site data and 
final cover landscaping descriptions. Additionally, the stormwater 
remedy should include the use of an underground pipe to replace the 
open stormwater ditch on the site. 


The City and County requests that USEPA acknowledge these critical 
issues in the ROD and that USEPA commit to addressing them in the 
Remedial Design document. 


The Proposed Plan does not include strategy, design criteria, essential site data 
and final cover landscaping descriptions. This information is essential to the City 
of Gainesville and the public to assess the quality of the plan in addressing 
pertinent stormwater issues and assessing the consistency of the associated 
redevelopment benefits/barriers of the Plan with the City's 'Vision' for this piece of 
Gainesville. Critical stormwater design and control issues that should be 
acknowledged and addressed in the ROD and Remedial Design documents 
include options for: 1) management of westerly neighborhood stormwater flows; 
2) major ditch flows in conflict with the containment area; and 3) east side site 
stormwater flows where the containment area is very close to the property line. 
Conceptual level descriptions of these will aid in the review and understanding 
more fully the consequences of the choices posed in the proposed plan. 


Control issues should include development of: 1) design criteria for stormwater; 
2) soils data for the remaining former work area of the Site, and; 3) landscaping 
descriptions. The stormwater design criteria should include local industry 
standards as well as City of Gainesville requirements for the Hogtown Creek 
basin. These criteria should also include an analysis that determines the likely 
soil particle size to provide transport to site pollutants during storm flows. This 
analysis can then be used to determine the appropriate detention time for the 
basin(s) needed to capture the majority of those particles. Soil data is needed on 
the remainder of the former work area to determine thickness and extent of the 
compacted soil. This data will lead to an action plan to return the parent soil 
infiltration rate. Finally, outline work descriptions and specifications are needed 
for landscaping. This information is essential to evaluating elements of the 
stormwater design criteria and making judgments on how 'finished' the Site will 
be for future use. 


The City and County request that Remedial Design and Proposed Plan include a 
commitment to implement a piped conveyance instead of an open stormwater 
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ditch for the stormwater leaving NW 23̂ ^̂  Avenue and crossing the site. This will 
minimize potential transport of contaminated sediments from the site. 
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5.0 CREEK SEDIMENT REMEDY 


COMMENTS AND RECOMMENDATIONS 


21. Cleanup of the sediments in Hogtown and Springstead Creeks is 
proposed only for those areas where contaminants exceed benthic 
Probable Effects Concentrations (PECs). However, FDEP has 
determined that exposed creek sediments potentially pose human 
health risks. 


Contaminated sediments in both Hogtown and Springstead Creeks and 
the on-site and offsite stormwater ditches that lead to Springstead 
Creek must be excavated to the more stringent of the FDEP residential 
SCTL or the PEC for each chemical of concern. Excavated sediments 
should not be consolidated on-site. 


In the Proposed Plan, USEPA has indicated that it plans to remediate creek 
sediments only where contamination exceeds the benthic Probable Effects 
Concentrations (PEC). This is inadequate. 


FDEP has concluded that the exposed contaminated soils in the streambed and 
in other exposed sediments in these creeks pose a potential human health risk. 
Additionally, cleanup of the on-site and off-site stromwater ditches that lead to 
Springstead Creek is not addressed in the Proposed Plan. 


For these reasons, contaminated sediments in both Hogtown and Springstead 
Creeks and the onsite and offsite ditches must be excavated to the more 
stringent of the FDEP residential SCTL or the PEC for each chemical of concern. 
Appropriate sediment confirmation sampling must be done after remediation to 
confirm that the excavation of these sediments is adequate. 


The USEPA proposed plan states that contaminated sediments above FDEP 
criteria will be excavated from the creeks. Since the creek contamination may be 
linked to historical discharges from the former Cabot site as well as from the 
Koppers site, it is not clear which responsible party will be responsible for the 
remediation. The City and County understand that the Cabot Corporation has 
proposed a plan to remove tarry contamination from several locations in 
Springstead and Hogtown Creek. Review of this plan indicates that 
contaminated sediments will be disposed of off-site at an approved landfill. 
Therefore the USEPA proposal to move sediments on site is confusing and 
contradictory. USEPA should require that excavated, contaminated creek and 
ditch sediments be disposed of properly in an approve landfill and not stockpiled 
on site. 
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6.0 ADDITIONAL COMMENTS 


22. The USEPA should make available in the local repository a complete 
Site file containing all project documents, correspondence and data 
related to the remedial investigation, risk assessment, feasibility study 
and remedial technology evaluation for the Koppers Superfund site. 


Additionally, the City and County request that additional relevant 
documents be added to the Administrative Record File. The 
documents requested to be added to the Administrative Record file are 
contained in the attached electronic files (CD attached). 


The City and County support and acknowledge that certain requests have 
been made to USEPA from the local community, including the group Protect 
Gainesville's Citizen's, Inc. (PGCI), seeking local access to the complete 
Site File documents and requesting that additional relevant documents be 
added to the Administrative Record. On June 1, 2010, the Mayor of 
Gainesville sent a letter to USEPA requesting that the information requested 
by PCGI be provide as soon as possible. A complete Site File has not been 
made readily available by USEPA to the community in the local repository. 
USEPA has provided a CD containing the Administrative Record to the local 
repository. However, there are many documents that we and/or local citizens 
believe are relevant to the site which are not part of the AR and are not in the 
local repository. Therefore, the City and County request the following: 


1) The USEPA make available in the local repository a complete Site file 
containing all project documents, correspondence and data related to the 
remedial investigation, risk assessment, feasibility study and remedial 
technology evaluation for the Koppers Superfund site, and 


2) Additional relevant documents identified by our citizens and City and 
County staff should be added to the Administrative Record File. The 
documents requested to be added to the Administrative Record file are 
provided as electronic files in the CD attached to this document and 
should be considered part of this document. 
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Comments on ISBS Treatment at Koppers, Denver 


Neil R. Thomson 


August 24, 2010 


Phase 1 (2003) 


Background 


Treatment Target 


- LNAPL In Zone A (alluvial deposits/cobbly sand) 


- 8% saturation 


- creosote/pentachlorophenol NAPLs (LNAPL in Zone A and DNAPL in Zone B) 


- 2 foot thick saturated zone 


- "Data indicate that most NAPL accumulations at the site are at or below residual saturation, and 


are therefore immobile" (pg 3) 


- "results of laboratory analysis support in-situ pilot tests that demonstrate significant LNAPL and 


DNAPL recovery is technically impracticable at the site" (pg 3) 


- pilot scale area 75 ft x 95 ft in off-site area 


- 13 injection points (5 ft screen) installed to top of Zone B (bedrock) 


- 1,850 gallons (7000 L) of 30 g/L KMn04 per well in 2 episodes at low pressure 


Relevant Treatment Objectives 


- "reduce the free-phase NAPL thickness and recovery volumes in wells within the defined test 


area" (pg 3) 


- "evaluate the ability of the ISBS processes to stabilize creosote/penta NAPL residuals" (pg 4) 


Performance Monitor ing 


- monitoring of 17 wells (field parameters only) 


- water level and NAPL thickness 


- soil borings (5 in treatment area and 2 (controls) in up-gradient on-site area) to top of Zone B 


- samples from borings analysed for total PAHs/penta and leachable PAHs/penta 


Results 


R l . "discernible" decrease in LNAPL thickness in wells in treatment area and no "discernible" LNAPL 


thickness in wells outside treatment area (pg 15) 


R2. following treatment NAPL recovery decreased by greater than 40% in 4 of 5 wells (pg 16) 


R3. comparisons between the treated and background soil boring samples 


- "indicate a 19% decrease in the total PAH residual mass" (pg 16) 


- "indicate a 76% decrease in the total PAH leachable from the treated soils" (pg 17) 


- indicate "a 53% reduction in the residual mass o f to ta l chlorinated phenols" (pg 17) 


- indicate "no differences in the amounts of leachable chlorinated phenols between the treated 


and un-treated soils" (pg 17) 







Issues 


1. I f the NAPL was truly non-mobile then why was if being collected in wells? Seems like a site 
characterization problem and a flaw in the CSM. 


2. It is well known that hydraulic fluctuations can alter LNAPL distribution and the observed thicknesses 


in wells. The injection of 91,000 L of 30 g/L permanganate solution into the treatment zone would 


have caused substantial changes in the hydraulic regime in this area clearly impacting the LNAPL 


distribution. The non-treatment area did not receive an equivalent hydraulic perturbation and hence 


this is not a fair comparison. Results Rl and R2, which are jointly connected, are not supported by 


the site data collected. Moreover, NAPL flow into wells can be a highly transient and sporadic 


process. Little pre-treatment NAPL thickness t ime series data were collected and no attempt at a 


trend analysis (aside from visual) was reported. 


3. Use of soil boring data to make conclusive statements about the treatability of a heterogeneous 


NAPL impacted zone is plagued with numerous problems related to "representativeness". To have 


any confidence in the results an appropriate statistical sample population is required. 


The statements listed under R3 are based on 2 background (control) samples and 4 treatment 


samples. Two samples are insufficient to calculate a sample variance. Data in Tables 4 to 7 indicate 


other sample data were available but excluded from the calculations with no justification. 


The control samples are not really controls since they were not subjected to the same hydraulic 
conditions as the treatment samples - again an unfair comparison. 


No statistical significance testing was preformed clearly ignoring the high degree of concentration 


variability in both the control and treatment samples. Table A (below) provides an example analysis 


for the total PAH soil residuals (data extracted from Table 4). The results indicate that the mean total 


PAH residual mass for the control and treatment cores are not statistically different (assuming that 


the standard assumptions hold for a t-test). 


In conclusion this sparse and highly variable data set does not appear to support the statements 


listed under R3 (note a comprehensive analysis of the all data would need to be undertake before a 


definitive conclusion could be supported). 


Table A. Example statistical analysis. 


statistic 


n 
mean 


variance 
STDEV 
tstat 
tcri t 


accept 


Control 
13274 


5916 


11478 
3587 


4 
8564 


20819310 


4563 
0,265 
2.45 


Treatment 


2515 


10402 
7207 


10961 
4 


7771 


15013964 
3875 


(5% LOS) 
null hypothesis/no 


difference between means 







Phase 2 (2004) 


Background 


Treatment Target 
- NAPLs on Dewy Lake Property (offsite) 
- area of 22,667 ft^ 
- injection 350,000 L of 30 g/L KMnOa solution 
- 44 injection points and 3 trenches (3 to 6 feet to top of bedrock) 


Relevant Treatment Objectives 
- Not provided 


Performance Monitoring 
- Not provided (some baseline soil samples were collected from 6 borings) 


Results 
- Not provided 
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Comments on ISBS Pilot Scale Study Report 


Neil R. Thomson 
September 07, 2010 


I have reviewed the following documents associated with the ISBS Pilot Scale Test: 


ISBS Pilot Test Final Report (dated January, 2009) 
Appendix A - Phase 1 Field Report (dated March 3 K 2008) 
Appendi.x E - Drilling and Well Installation (dated April 2, 2008) 


GRU Comments to Phasel-ISBS-Field Pilot Study Report (undated) 
GRU Comments on the ISBS Pilot Study Report (dated February 27. 2009) 
Beazer Response to ACEPD Comments on ISBS Report (dated June 1, 1009) 
Beazer Response to GRU Comments on ISBS Report (dated June 1, 2009) 
Mueller et al.. Battelle ppt Presentation (May, 2010) 


I will not repeat many ofthe comments made by both the GRU Team and the ACEPD, but will 
identify them at the appropriate location. Also, I will restrict this review to ISBS and not provide 
comments on the groundwater variance sampling issue. 


For appropriate background and context for this review, I prepared a sumniar}' of permanganate 
oxidation of creosote NAPLs (Appendix A) that contains relevant discussion of permanganate 
chemistry, oxidation induced weathering, enhanced mass removal, precipitate fonnation, and the 
in situ bio-chemical stabilization (ISBS) concept. 1 have also provided a summary ofthe limited 
information 1 have been able to gather on the Carus RemOx EC Stabilisation Reagent which was 
used in this pilot test. 


Background Summary 


As stated on pg 9 ofthe ISBS Pilot Test Final Report, the specitlc objectives ofthis pilot study 
were to: 


1. "Validate the ability ofthe ISBS reagent to stabilize NAPL residuals (defined herein as 
phase separated but non-mobile hydrocarbons)"; 


2. "Confirm the effectiveness ofthe selected construction methods to properly introduce the 
ISBS reagents into the subsurface"; 


3. "Identify the composition ofthe developed "crusts", degree of encapsulation, and reduction 
in permeability produced by ISBS"; and 


4. "Estimate the longevity ofthe stabilized matrix under in situ conditions." 


The approach was to apply the stabilization reagent (SR) in the surficial aquifer (SA) at the 
former North Lagoon Area. Groundwater tlow is to the northeast at --21 ft/day. The water table 
was -12 ft bgs and the top of the HG upper clay is at ~ 20 ft bgs. Two different SR delivery 
methods were used in two areas: temporary injection points (TlPs) and direct injection points 







(DIPs). Only 2 TIP (TlP-3 and TIP-4) were installed (screened between 9 and 19 ft bgs) to the 
bottom ofthe SA), and 16 DIP (using GeoProbe tools) were used. 


TlP-3 received -540 gallons and TlP-4 received -40 gallons of 100 g/L (10%; SG of 1.12) SR at 
a pressure of 200 psi. At each DIP location a bottom up approach was used (18-20, 14-16, 9-11 
ft bgs) to delivery 525 gallons of 45 g/L (4.5%; SG of 1.05 to 1.10) SR at a pressure between 25-
75 psi. Some shallow intervals were skipped due to day-lighting ofthe SR. 


Performance Monitoring and Methods 


Unfortunately, the only form of performance monitoring was soil cores. According to the ISBS 
Pilot Test Final Report "mobile NAPL does not exist in the monitoring area". 


Pre-injection cores (various names; 3 in each area), SR verification cores (VB-1 to VB-7) and 
post-injection cores (DVB-1 to DVB-3, and TVB-1 to TVB-3) were collected. 


Pre-injection cores were collected with Rotosonic drilling (does not yield intact cores). Each 2 ft 
long core was split into 3 sections. Each section was homogenized and sampled. A 200 g 
sample was leached (at 150 mL/day to generate 2 L over 14 days) and the leachate and leached 
soil were sampled. 


SR verification cores were collected to estimate zone of influence and SR distribution. 


Post-injection cores were collected 60 days after injection using a GeoProbe macro-core direct 
push sampler. Attempts were made to sample the same depth interval as the pre-injection cores. 
Only one homogenized sample over the 2 ft core length was available for use (sampled and 
leaching). The leachate generation procedure used for the pre-injection cores was not possible 
due to slow tlow so an altemative method was used (soil sample added to jars for 1 week). 


Comments 


1. The test objectives seem reasonable; however, the methods used and data gathered do not 
provide sufficient evidence to satisfy aM these objectives. For example the term stabilize has 
many meanings and in the context ofthis study a clear detlnition ofthe behaviour ofthe post 
stabilized system should be stated and then carefully addressed. 


2. In the details provided in these documents there is no mention of design loading targets and 
pore volume sweep. These estimates are critical to this technology. What was the total 
oxidant demand estimate? How was this calculated? What was the expected 
consumption/interaction with the SA material (other reduced aquifer species)? What was the 
target objective for field application? How successful was this? What data were collected to 
demonstrate this? What lab-to-field scale-up relationships were used? The Battelle ppt 
slides indicate that some spatial coverage was expected for both the DIP and TIP injection 
areas, and details on application rate are provided. It is unclear how the specified oxidant 
loading (pennanganate to soil mass) values were determined. It is surprising that the 
application rate for the DIP area was 10% ofthe pore volume and the application rate for the 







TIP area was 4% ofthe pore volume. Given these low pore volume numbers and expected 
coverage areas I would have expected that the integrated system response would have been 
used as a perfonnance metric rather that strategic soil cores. Slide 3 in the Battelle ppt 
presentation clearly recognizes that fiux (mass load) reduction was expected, but yet this test 
was executed without collecting the information required to estimate this critical response. 


3. The statement that the SR will "tend to migrate tliroughout the targeted treatment zone 
reacting preferentially with residual NAPL" is simply not correct. The SR will react with all 
reduced species present in a competitive manner. 


4. High solution density will result in density induced fiow and SR migration to at least the top 
of the Upper HG clay unit and deeper if possible. The data collected from the SR 
verification borings are not included nor is a comprehensive summary provided of the 
collected data- in my estimation there was not sufficient data collected in the critical areas 
(deep) to make a defendable conclusion. 


5. The statements that the ISBS teclinology has an "inherent ability to "seek" vertical migration 
pathways and seal or entomb them in situ", and "preferential tlow paths - both vertical and 
horizontal - should be treated and hydraulically sealed as a result ofthe ISBS precipitation 
reactions and COI encrustation" are not founded. NAPL presence will reduce the relative 
permeability and result in a bypassing ofthe SR around the zones most heavily impacted by 
DNAPL. The migration ofthe SR is controlled by the injection pressure and the formation 
permeability distribution (with the mobile and immobile NAPL in place). Once the injection 
phase is over. SR migration is controlled by ambient groundwater tlow and - in this study 
large density effects too. 


6. The solution density difference between TIP and DIP, and limited data on SR distribution 
does not allow for comparison between injection methods; therefore. Objective 2 was not 
achieved. There is also limited data to support the stated radius of infiuence. Moreover 
these delivery approaches resulted in much of the SR sinking to the bottom of the SA. 
While complete contact with all the NAPL is not a requirement of this teclinology a more 
complete "sweep" will provide a higher probability ofthe important SR/NAPL contact that 
is required [GRU Team Coimnent 4). In addition, the high injection pressures used for both 
the TIP and DIP locations are excessive - these pressures appear to exceed the total effective 
vertical stress and most likely resulted in liquefaction ofthe formation. 


7. Appearance ofthe SR in the UH extraction well (UHG-EW-01) suggests that there exists a 
hydraulic connection between the SA and the Upper HG. Perhaps a well seal/construcfion 
problem or window/discontinuity in the Upper HG Clay. 


8. Use ofsoil cores to make conclusive statements about the treatability of an impacted zone is 
problematic due to heterogeneities in both the NAPL distribution and lithology. Attempts at 
"core paring", while a step in the right direction, is plagued with the same issues. All 
conclusions based on the soil core data should be statistically based. This then calls for a 
sufficient number of representative samples for statisfical analysis testing - the number 
collected in this study is limited and insufficient for a statistical based comparison. (ACEPD 
Comment 2) 


9. Difference in leachate generation methods does not allow for an unbiased comparison. Bias 
is introduced and there is not enough information to sort out which direction (GRU Team 
Comment 5, and ACEPD Comment I). The connection between slow leachate fiow rate for 
the post-injection soils and the precipitate presence was not established - some concems 







related to differences in soil texture (ACEPD Comment 8). Again a problem comparing pre 
and post injection cores. 


10. A mass balance should have been performed on the soil coil samples (soil concentration = 
leached concentration + remaining soil concentration). This would provide a check on the 
closure and quality ofthese data. Not enough data is provided to make these calculations 
independently. (ACEPD Comments 3 and 4) 


11. The seven petrographic thin sections prepared from 5 individual core sections clearly 
support the local scale interaction between the SR and NAPL - precipitate fonnation at the 
NAPL interface and reduction in porosity (GRU Team Comment 6, and ACEPD Comment 
7). 


12. The mineralogy ofthe precipitates as stated are "aluminum silicate hydroxides" - where is 
the aluminum from and what happened to the mass of injected manganese? Perhaps some 
potential reactions could be provided to support this observation. Also more information 
related to the longevity ofthese fresh precipitates is warranted. 


13. The translation ofthis local scale observation to a macro-scale phenomenon with an ensuing 
reduction in mass loading from the SA is not evident from this study {GRU Team Comment 
8). No attempt was made to capture data to estimate this impact. 


Summary Comments related to the Pilot Scale Study Objectives: 


Since there are issues related to using soil cores and subsequent experimental methods there is 
insufficient evidence to show, at the scale of these injections, that the SR was able to stabilize 
NAPL residuals (Objective 1). 


The concentration (which impacts the reactivity and density) ofthe injected SR at the TIP and 
DIP locations was different. As well some DIP locations received less SR volume. SR 
distribution data is limited. Hence little can be concluded on the two delivery methods used 
(Objective 2). 


The petrographic thin sections provide conclusive evidence that precipitafion occurred at the 
NAPL interface and reduced porosity was present at this observation scale. The connection to a 
permeability reduction is speculation, but at the scale of these observations can be justified 
(Objective 3). There is no indication on the spatial extent ofthese reductions. 


There is no data in this study to support an estimate of the longevity of the stabilized matrix 
under in situ conditions (Objective 4). Speculation is provided based on the mineralogy of the 
observed precipitates. 







Some Issues Related to the EPA Proposed Plan 
The results from this pilot test do not demonstrate unequivocal success. Thus if ISBS (or ISGS) 
will be used to treat the vadose-zone and SA, and perhaps the Lower HG then additional pilot 
scale tests and treatability studies must be performed if this technology is to be employed at this 
site. 


1. To optimize implementation. DNAPL impacts will need to be better characterized in all 
potential application areas and specifically in the Lower HG. Is the assumption that all the 
creosote NAPL is at or below residual saturation in the porous medium (immobile)? 


2. Confirmation of SR delivery to target DNAPL zones will need to be developed. Note that 
the porous medium must be suitable for flushing SR (have sufficient K). The intluence of 
heterogeneities on delivery performance will need to be established. 


3. A high SR concentration is required to maximize the reaction - a balance needs to be made 
with respect to density effects. 


4. Delivery to the NAPL must occur for the required precipitate formation to occur at a 
reaction interface close to the water/NAPL interface. 


5. The role of NOD (reaction with other reduced aquifer species) must be understood to 
optimize delivery by avoiding unproductive SR consumption. 


6. Performance metrics related to a quantifiable reduction in mass loading need to be 
established and then demonstrated at the pilot scale. For the SA this relates to a vertical 
mass loading into the Upper HG. and for the Lower HG this relates to both horizontal and 
vertical mass loadings. These metrics will have to be established and demonstrated both 
short (months) and long term (years). 


7. Additional support for the expected longevity ofthe fresh precipitates is required. 
8. Metals mobilization? It remains a concern. 
9. Creosote is a complex mixture of lOO's of compounds including polycyclic aromadc 


hydrocarbons (PAHs) and alkylated PAHs; phenolic compounds including cresols; and 
nitrogen-, sulfur-, and oxygen-heterocyclics including dibenzofurans. and hence in situ by­
product generation and fate must be established. Will stable toxic by-products be generated? 


10. Has permanganate reactivity with all COCs been established? Here is what I know (to be 
completed): 


COC Permanganate Reactivity Source 
Naphthalene 
Acenaphthalene 
2-methylnaphthalene 
pentachlorophenol 
arsenic 
carbazole 
dibenzofuran 
1,1 biphenyl 
Phenol 
2-phenol 
2-methylphenol 
2,4-dimethylphenol 
3/4-methylphenol 
Acenaphthene 
benzo(a)anthracene 


yes 
7 
yes 
7 


-
yes 
not reactive 
not reactive 
? 
? 
? 
9 


9 


yes 
? 


Forsey etal. (2010) 


Forsey etal. (2010) 


Forsey etal. (2010) 
Forsey etal. (2010) 
Forsey etal. (2010) 


Forsey etal. (2010) 







benzo(a)pyrene 
benzo(b)tluoranthene 
benzo(k)tluoranthene 
chrysene 
bis(2-ethylhexyl) phthalate 
fluoranthene 
fluorine 
n-nitrosodiphenylamine 
phenanthrene 
benzene 


? 
9 


9 


yes 
9 


yes 
yes 
7 
yes 
no 


Forsey etal. (2010) 


Forsey etal. (2010) 
Forsey etal. (2010) 


Forsey etal. (2010) 
Forsey etal. (2010) 







APPENDIX A. Permanganate Oxidation of Creosote NAPLs 


Working Document N.R. Thomson 


Relevant Permanganate Chemistry 
Little research has been directed at the treatment of creosote contamination and specifically the 
oxidation of arenes (i.e.. compounds based on benzene rings such as benzene and toluene) by 
permanganate. Rudakov and Lobachev (1994), and Rudakov et al. (1996) proposed two parallel 
oxidation mechanisms for the permanganate oxidation of an alkylbenzene: (1) attack at the 
carbon hydrogen bond in the alkyl substituent, and (2) attack at the benzene ring. 


Compounds comprising an alkyl substituent were found to be attacked predominately at the C-H 
bond in the alkyl group. For example the reaction of toluene with pennanganate can be written 
as (Rudakov and Lobachev, 1994) 


C,H5CH3 +OMnO-->{C,H3H2C-H-••OMn(IV)0-} O 


-> C,H,H,COMn(V)0,(OH-) -^ C.H^H^COH + Mn(V)0-


where the final oxidation product is benzoic acid, and the manganese (V) is reduced to 
manganese dioxide (Mn(IV)02). The reactivity ofthe alkylbenzenes studied was detemiined to 
follow the energy required for homolysis ofthe C-H bond; that is the stronger the benzylic C-H 
bond the more resistant the compound was to oxidation. For example, in terms of benzylic C-H 
bond strength in the alkyl group 


C.HjCH, > C.HjCH.CH, > C,H5CH(CH3), (2) 


and therefore the relative reactivity order for these compounds is reversed. As bond strength 
decreases from a compound with a primary hydrogen (toluene) to the compound with a tertiary 
hydrogen (iso-propylbenzene), reactivity increases. Rudakov and Lobachev (1994) noted that 
this trend is similar to that exhibited by hydrogen atom abstraction by radicals and concluded 
that permanganate reacts in a similar fashion to an oxygen radical in the cleavage ofthe alkyl C-
H bond despite the fact that pemianganate itself has no radical character. Ifthe reaction were a 
free radical reaction, the relative reactivity ofthe compounds could be inferred by examining the 
stability of the radical intemiediate; however, the oxidation of these compounds by 
permanganate is not a free radical reaction but the relative reactivity trends are similar. By 
analogy, it is expected that intermediate compounds formed during permanganate oxidation 
exhibit similar stabilities. Therefore, compounds yielding reaction intermediates with high 
stabilit}' (low potential energy) will be less readily oxidized than those that yield intermediate 
compounds with lower stability (high potential energy). 


The second mechanism proposed by Rudakov and Lobachev (1994) involves an attack by the 
permanganate anion on the aromatic ring and it proceeds via electrophilic aromatic substitution. 
In their examination ofthe relative contributions ofthe two oxidation pathways (i.e., C-H bond 
attack or electrophilic substitution), Rudakov and Lobachev (1994) suggested structural 







properties that would determine the dominant pathway. While attack at the C-H bond in the 
alkyl group was determined to be preferential, the contribution of this attack decreased with 
deactivation ofthe C-H bond and activation ofthe benzene ring with methyl groups. 


Creosote contains a wide variety of alkylbenzenes, and alkyl substituted and non-substituted 
polycyclic aromadc hydrocarbons that are suscepUble to oxidation by the two mechanisms 
stated. 


Forsey et al. (2010) determined the pemianganate second-order rate coefficients for some 
creosote constituents including: 


biphenyl, 
naphthalene, 
anthracene, 
phenanthrene , 
fluoranthene, 
chrysene, 
pyrene, 
darbazole 
dibenzofuran 
1 -methylnaphthalene 
2-inethy Inaphthalene 
fluorene 
acenaphthene 
benzene 
methylbenzene 
ethylbenzene 
Isopropylbenzene , 
tert-butylbenzene 


The compounds investigated exhibit a wide range of reactivities that follow the two different 
suspected reaction mechanisms. Compounds such as pyrene that do not have benzylic 
hydrogens, but are observed to be reactive to permanganate, are likely oxidized by electrophilic 
aromatic substitution. Polycyclic aromatic hydrocarbons that have a benzylic hydrogen (e.g., 1-
methylnapthalene) are susceptible to oxidation via an abstraction ofa benzylic hydrogen and/or 
electrophilic aromatic substitution. For these compounds a strong correlation between the 
second-order rate coefficient and C-H bond dissociation energies implies that abstracdon of the 
benzylic hydrogen is the dominant oxidafion pathway. The susceptibility of a compound to 
electrophilic aromatic substitution generally increases with the number of arene rings, thus the 
reactivity increases in the series: naphthalene < phenantlirene < pyrene. The reactivity of PAHs 
can be predicted by considering likely intermediate compounds in the oxidation process. 
Aromatic compounds with intermediates that retain some degree of aromaticity are more 
thermodynamically likely to undergo oxidation than those whose intermediates lose their 
aromaticity. 


Since not all of the creosote compounds are susceptible to permanganate oxidization some 
residual NAPL will remain following treatment. 







Dissolution and NAPL Weathering 
For oxidation to occur the compound must be in the aqueous phase; therefore mass transfer must 
occur from the NAPL to the aqueous phase. A typical mass transfer expression for this process 
is given by 


dC" (3) 
" ' - ' i f i . / r ^ i " r " " \ ^ ' 


dt 


where CJ" is the aqueous phase concentration of compound m, Csct" is the aqueous solubility of 
compound m, and fc is the bulk mass transfer coefficient. Essentially Eq (3) shows that mass 
transfer depends on a mass transfer coefficient, and driving force (i.e., the difference in 
concentrations). The mass transfer coetficient depends on a number of factors including the 
Reynold's number. NAPL saturation, interfacial area, and mean or median grain size. For 
creosote NAPL, the aqueous phase solubility ofeach NAPL constituent may be estimated from 
the solubility analog of Raoult's Law 


C m in/~^o (4) 


where .Y'" is the mole fraction of component /// in the NAPL mixture, and C ,̂;/.,„ is the solubility 
ofthe pure compound. Eq (4) assumes an activity coefficient equal to unity and is usually valid 
for mi.xtures of lower alkane and aromatic hydrocarbons. For PAHs that exist as solids in their 
pure phase, the super-cooled liquid solubility is used for C,,ai.m and can be calculated according 
to 


C,,„=C^exp[6.87;„/(r-l)l 5̂) 


where C°'"'sai.m is the solid phase solubility. T,„ is the melting temperature, and T is the system 
temperature. Laboratory studies conducted by Lee et al. (1992) indicated that Raoult's Law 
provided a reasonable approximation between predicted and measured solubilities of PAHs. 


If pennanganate is able to be delivered in close proximity to the NAPL where the dissolved 
phase concentration of all the NAPL constituents is controlled by Eq (3), then a competitive 
oxidation process occurs with the most reactive (largest reaction rate coefficient) dissolved 
constituents being degraded first. This will result in an increase in the mass transfer of these 
constituents from the NAPL and an associated reduction in their mole fraction. Eventually, the 
aqueous phase concentration of the most reactive constituents will decrease according to Eq (4), 
and the aqueous phase concentration ofthe less soluble or less reactive constituents will increase. 
This preferential change the NAPL composition is known as oxidation induced weathering and 
may result in changes in the NAPL physical properties (increase in density and viscosity). 


Enhanced NAPL mass removal (relative to an equivalent treatnient with water) results from (1) 
direct oxidation ofthe most reactive compounds, and (2) an increased solubility ofthe remaining 
NAPL constituents. In an ideal system the degree of enhanced NAPL mass removal depends on 
constituent reactivity, solubility and mole faction. 







Precipitate Formation 
The half-cell reaction for the reduction of Mn04" between pH 3.5 and 12 is 


MnO;+3e '+4H^^MnO,, , , - f2H,0 (6) 


According Eq (6) and manganese speciation, pemianganate will be reduced to manganese 
dioxide under pH and Eh condifions commonly present during ISCO (i.e., low pH and high Eh). 


Manganese dioxide is a dark brown, water-insoluble solid. It is highly polar and has a high 
tendency to coagulate by aggregation and form hydrated colloids with high water contents 
(Morgan and Stunini 1963; Perez-Benito and Arias. 1991). The degree to which the colloids will 
aggregate depends on the experimental conditions, and it is possible that the colloids can be 
stabilized for long periods. For example, the presence of phosphate ions can slow down the 
coagulation of MUOT because the colloidal particles obtain a negadve electrostatic charge after 
phosphate ions are adsorbed onto their surface (Perez-Benito and Arias, 1991). Alternatively, 
the presence of polyvalent cations (e.g., Mg""̂ , Ca""̂ ) can increase the rate of formation and 
aggregation ofthe colloids (Morgan and Stumni, 1963). Mn02 production is visually confirmed 
by a dark brown to black area within the subsurface (Scliroth et al., 2001; Conrad et al., 2002; 
MacKinnon and Thomson, 2002). Upon initial production, the Mn02 solids are colloidal in size 
though they can agglomerate into larger size particles. MnOi solids produced during 
permanganate ISCO have been observed using scanning electron microscopy (SEM) 
demonstrating their colloidal nature. 


The fact that MnO: aggregates into colloids is important with respect to its ability to form a 
barrier between the aqueous phase and the NAPL, and its ability to plug the pore spaces in the 
vicinity of the NAPL. The formation and subsequent accumulation near the NAPL is the 
requ'ned precipitate formation and plugging to facilitate ISGS. Although the volume occupied 
by the MnO: alone may be small, there is some evidence that bound water can account for 90% 
of the weight of a colloid (Siegrist et al., 2002). This dramatically increases the volume 
occupied by the Mn02 colloids. This precipitate accumulation results in a reduction in 
permeability and a decrease in mass transfer (water/NAPL). 


In many cases, the manganese dioxide present on the surface of the colloids is further reduced 
according to: 


MnO.,̂ , -f 2H* +2e~ -^ MnO,,, -f H,0 (7) 


The manganese oxide will then remain at the colloid surface, or under very acidic condifions, 
may be reduced even further to Mn'^, which would dissolve into solution according to 


MnO(^,+2H^ ^Mn;^3; + H20 (8) 


The degree to which MnO: is further reduced depends on the experimental conditions (Perez-
Benito and Arias, 1991), and is increasingly likely as the acidity ofthe system increases. 


10 







Stabilizing NAPL with Permanganate 
The underlying mechanisms required for NAPL stabilization with permanganate (ISBS or ISGS) 
are: 


enhanced mass removal 
oxidation induced weathering 
precipitate formation and plugging 


These tliree mechanisms in concert will give rise to a macro-scale reduction in mass loading 
from the treated system. However, for this to be effective, delivery ofthe pennanganate solution 
to most of the hydraulically accessible NAPL is required. The resulting impact or system 
response depends on the NAPL architecture - not all systems will respond the same. 
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Carus RemOx EC Stabilization Reagent (incomplete) 


Information has been difficult to track, down... 
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and Fe to develop more structurally sound crusts), and buffers (perhaps carbonates to maintain 
an elevated pH). Carus manufactures the ISBS reagents but ADVENTUS owns the technology. 
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A B S T R A C T 


The long-term management ofdissolved plumes originating from a coal tar creosote source is a 
technical challenge. For some sites stabilization ofthe source maybe the best practical solution 
to decrease the coiitdmiiiant mass loading to the plume and associated off-site migration. At the 
bench-scale, the deposition of manganese oxides, a permanganate reaction byproduct, has 
been shown to cause pore plugging and the formation ofa manganese oxide layer adjacent to 
the non-aqueous phase liquid creosote which reduces post-treatment mass transfer and hence 
mass loading from the source. The objective of this study was to investigate the potential of 
partial permanganate treatment to reduce the ability of a coal tar creosote source zone to 
generate a multi-component plume at the pilot-scale over both the short-term (weeks to 
months) and the long-term (years) at a site where there is > 10 years of comprehensive synoptic 
plume baseline data available. A series of preliminary bench-scale experiments were conducted 
to support this pilot-scale investigation. 
The results from the bench-scale experiments indicated that if sufficient mass removal of the 
reactive compounds is achieved then the effective solubility, aqueous concentration and rate of 
mass removal of the more abundant non-reactive coal tar creosote compounds such as biphenyl 
and dibenzofuran can be increased. Manganese oxide formation and deposition caused an 
order-of-magnitude decrease in hydraulic conductivity. 
Approximately 125 kg of permanganate were delivered into the pilot-scale source zone over 
35 days, and based on mass balance estimates < 10% of the initial reactive coal tar creosote mass 
in the source zone was oxidized. Mass discharge estimated at a down-gradient fence line 
indicated >35% reduction for all monitored compounds except for biphenyl, dibenzofuran and 
fluoranthene 150 days after treatment, which is consistent with the bench-scale experimental 
results. Pre- and post-treatment soi! core data indicated a highly variable and random spatial 
distribution of mass within the source zone and provided no insight into the mass removed of 
any of the monitored species. 
The down-gradient plume was monitored approximately 1, 2 and 4 years following treatment. 
The data collected at 1 and 2 years post-treatment showed a decrease in mass discharge (10 to 
60%) and/or total plume mass (0 to 55%); however, by 4 years post-treatment there was a 
rebound in both mass discharge and total plume mass for all monitored compounds to pre­
treatment values or higher. The variability ofthe data collected was too large to resolve subtle 
changes in plume morphology, particularly near the source zone, that would provide insight 
into the impact of the formation and deposition of manganese oxides that occurred during 
treatment on mass transfer and/or flow by-passing. 
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Overall, the results from this pilot-scale investigation indicate that there was a significant but 
short-term (months) reduction of mass emanating from the source zone as a result of 
permanganate treatment but there was no long-term (years) impact on the ability ofthis coal 
tar creosote source zone to generate a multi-component plume. 


® 2008 Elsevier B.V. All rights reserved. 


1. Introduction 


Coal tar creosote that is produced from the fractional 
distillation of crude coal tars is a brownish-black/yellowish 
dark green non-aqueous phase liquid (NAPL) with a density 
between 1.01 and 1.20 g/cm^ (Wu et al., 2000). Creosote is a 
complex mixture and may contain more than several hundred 
different chemical compounds; however, the chemical com­
position is influenced by the origin of the coal and by the 
nature ofthe distilling process and thus creosote components 
are rarely consistent in their type and concentration. Mueller 
et al. (1989) reported that the approximate mass fractions are 
85% aromatic hydrocarbons, including polycyclic aromatic 
hydrocarbons (PAHs) and alkylated PAHs; 10% phenolic 
compounds inciuding cresols; and 5% nitrogen-, sulfur-, and 
oxygen-heterocyclics including dibenzofurans. Groundwater 
and soil impacted by creosote-contaminated sites may 
potentially contain a number of these chemical compounds 
depending on the NAPL composition and the aqueous 
solubility, vapour pressure, and subsurface attenuation 
processes (e.g., dispersion, reactions, sorption) of the indivi­
dual compounds (Priddle and MacQuarrie, 1994; King and 
Barker, 1999). Characteristic of NAPL contaminated sites 
where low solubility compounds are present, dissolution of 
the organic solutes is slow and hence the presence of coal tar 
creosote poses a long-term source of groundwater contam­
ination. Due to the potential toxicity, carcinogenicity and 
mutagenicity of many of these compounds at low concentra­
tions (lARC, 1998), these sites pose a threat to groundwater 
resources and other biosphere receptors. 


Over the last 15 years, in situ chemical oxidation (ISCO) 
using permanganate has received considerable attention as a 
technique with the potential to destroy various chlorinated 
ethenes in the subsurface (Schnarr et al., 1998; Siegrist et al., 
2001, Mackinnon and Thomson, 2002; ITRC, 2005; USEPA, 
2006; Thomson et al., 2007). While field scale and laboratory 
studies have focused on the application of permanganate for 
the oxidation of chlorinated ethenes and certain PAH 
compounds (Gates-Anderson et al., 2001; Brown et al., 
2003), little effort has been directed at treatment of coal tar 
creosote contamination and specifically the oxidation of 
arenes by permanganate. 


Rudakov and Lobachev (1994), and Rudakov et al. (1996) 
proposed two parallel oxidation mechanisms for the per­
manganate oxidation of an alkylbenzene: (1) attack at the 
carbon hydrogen bond in the alkyl substituent and (2) an 
attack on the aromatic ring that proceeds via electrophilic 
aromatic substitution. In their examination of the relative 
contributions of the two oxidation pathways, Rudakov and 
Lobachev (1994) suggested structural properties that would 
determine the dominant pathway. Coal tar creosote contains a 
wide variety of alkylbenzenes, and alkyl substituted and non-


substituted polycyclic aromatic hydrocarbons that are sus­
ceptible to oxidation by these two mechanisms. Forsey (2004) 
determined the permanganate second-order rate coefficients 
for some coal tar creosote constituents including pyrene, 
fluoranthene, phenanthrene, chyrsene, naphthalene, carbazole, 
fluorene, and biphenyl (Table 1). The compounds investigated 
exhibit a wide range of reactivities that follow the two different 
suspected reaction mechanisms. The second-order rate coeffi­
cients in Table I are similar in magnitude to those reported in 
the literature for chloroethenes, except for naphthalene which 
has a second-order rate coefficient similar to toluene (Walde-
mer and Tratnyek, 2006). 


While the oxidation of some creosote compounds is likely 
to occur during ISCO treatment ofa coal tar creosote source, 
not all of the compounds of concern will be susceptible to 
permanganate oxidization and hence a source will remain 
following treatment which will require long-term site 
management. For sites where contaminant mass removal is 
not the primary remedial goal, technologies that isolate or 
stabilize the NAPL source may be the best practical solution, 
since they can reduce the contaminant mass loading to the 
plume and associated off-site migration. An important 
product of the reduction of permanganate is manganese 
oxide, which forms at the point of reaction and is a water 
insoluble solid that is highly polar and tends to coagulate by 
aggregation to form hydrated colloids with high water 
contents (Perez-Benito and Arias, 1991). The degree to 
which the colloids will aggregate depends on the presence 
of other ions as well as the system Eh and pH (Morgan and 
Stumm, 1963). Laboratory research has demonstrated that the 
precipitation of manganese oxides and the formation of CO2, 
another reaction product, decreased the hydraulic conductiv­
ity between 50 and 90% (Schroth et al„ 2001) in sand-packed 
columns, caused flow divergence around regions of higher 
NAPL saturations in a two-dimensional physical model (Li and 
Schwartz, 2004), and resulted in pore plugging and the 
formation ofa distinct manganese oxide layer in the vicinity 
of the NAPL that reduced the post-treatment mass transfer 
(Mackinnon and Thomson, 2002; Conrad et a!., 2002; 
Urynowicz and Siegrist, 2005). The longevity of the trapped 
CO2 is temporary, but the manganese oxide deposition is 
believed to be stable as long as the geochemical conditions 
are conducive (e.g., pH>3; Appelo and Postma, 1999), As a 
result, it is hypothesized that treatment ofa coal tar creosote 
source zone by permanganate will initially result in some 
degree of mass destruction until manganese oxide deposition 
has reached a level to impact hydraulic conductivity and mass 
transfer. When this point is reached either the manganese 
oxides will adversely affect the performance ofthe treatment 
system and/or the rate of mass destruction will decrease. 


The objective ofthis study was to investigate the potential 
of partial permanganate treatment to reduce the ability of a 







156 N.R, Thomson et al. /Journal of Contaminant Hydrology 102 (2008) 154-171 


Table 1 
Second-order reaction rate coefficients and suspected oxidation mechanism of selected coal tar creosote compounds 


Compound Formula Structure Oxidation mechanism Rate coefficient^ [M" ' s" 


Naphthalene 


l-]iiethylnaphthalene 


2-methylnaphthalene 


Biphenyl 
Acenaphthene 


Fluorene 


Carbazole 


Dibenzofuran 


Anthracene 


Phenanthrene 


Fluoranthene' 


Pyrene*^ 


Chjysene" 


CiuHs 


CiiHio 


CiiH|o 


C12H10 


C12H10 


CnHio 


C„HgN 


C„HsO 


C14H10 


C i . i H ] o 


CKJHIO 


C]GH]O 


CiaH],: 


00 
c6 
ccr 
0 0 
9? 
CtO 
cro 
CcO 
CCO 
d=b 
OS 
<S^ 
a5^ 


FAS'' 


ABH" 


ABH 


-
ABH 


ABH 


ABH 


-
HAS 


EAS 


FAS 


EAS 


EAS 


I . l x l 0 ' ^±2x l0 " ^ 


1.4xl0' = ±2x l0"^ 


].Sxm''-'±3xW^ 


NR" 


2.1 X 10"'±3 X10"-


4,3 X 10"'±3x10"-


4,4x l0" '+8x10"-


NR 


>6.8'-" 


4.2x10"'±3x10"^ 


9.0x10"'+3x10"' 


1.7xlO° + 6x lO" ' 


1 .2x l0" -± lx l0"^ 


Notes: 
•' Second-order reaction rate coefficient and 95% confidence interval from Forsey (2004). 
'' Oxidation by permanganate is suspected to be initiated by electrophilic aromatic substitution. 
' Oxidation by permanganate is suspected to be initiated by abstraction ofa benzylic hydrogen. 
'' No reaction observed over the 2 day reaction period. 
' Reaction rate was too fast to measure; estimate based on initial rate. 
' Rate coefficient based on initial data; reaction does not go to completion. 
* Rate coefficient based on pseudo first-order portion following initial decrease. 
'' Rate coefficient tentatively assigned due to solubility issues. 


coal tar creosote source zone to generate a multi-component 
plume at the pilot-scale over both the short-term (weeks to 
months) and the long-term (years). It was not our intent to 
deliver ample permanganate mass to the source zone to 
satisfy the stoichiometric requirements of all the reactive coal 
tar creosote compounds and the permanganate natural 
oxidant demand (NOD), but rather to provide enough 
permanganate mass so that sufficient manganese oxide 
deposition occurred to impact hydraulic conductivity and 
mass transfer. Hence, we have termed this approach partial 
permanganate treatment in contrast to a situation where the 
remedial goal would be to completely "clean-up" the source 
zone. The site used to explore this partial source zone 
treatment is located at the Canadian Forces Base (CFB) Borden 
near Alliston, Ontario, Canada and has ~ 10 years of synoptic 
plume data that was used to develop a comprehensive 
baseline of the plume morphology and trends. To support 
the pilot-scale experimentation, a series of preliminary 
bench-scale experiments were conducted to evaluate the 
potential for permanganate to oxidize a coal tar creosote 
residual NAPL source and to provide specific information 
on mass removal, changes in post-treatment effluent con­
centrations, hydraulic conductivity and manganese oxide 
deposition. 


2. Preliminary bench-scale investigations 


A series of column experiments was conducted to assess 
the reactivity of specific coal tar creosote compounds to 
permanganate, and to provide representative information on 
potential or expected reductions in mass discharge and 
hydraulic conductivity due to byproduct formation and 
deposition within a coal tar creosote residual source. Each 


experimental series consisted of a control and a treatment 
column. Stop-flow column experiments with a creosote 
saturation of 8% were intermittently flushed with either 
Milli-Q water (control) or a permanganate solution (8 g 
l<Mn04/L) (treatment) for 172 days. This intermittent or 
pulsed flushing allows for a prolonged residence time to 
maximize the oxidation reaction and hence mass removed. 
The mass distribution of selected compounds and manganese 
oxide deposition following permanganate treatment were 
determined at 1 cm intervals. Flow-through column experi­
ments with a creosote saturation of 3% were used to 
investigate hydraulic conductivity impacts, and the relation­
ship between mass removal and associated changes in mass 
discharge. This series of experiments was flushed with Milli-Q, 
water (control) and permanganate solution (15 g l<Mn04/L) at 
a flow rate of-3.3 mL/h (velocity of ~2.0 cm/h) for ~7 days to 
mimic the physical and NAPL conditions ofthe pilot-scale site 
at CFB Borden. All column experiments were performed with 
the same sand and the raw coal tar creosote used to construct 
the CFB Borden source (King and Barker, 1999). 


2.1. Methods 


The stop-flow columns (diameter 5 cm, length 12 cm) 
were constructed of thick walled glass tubing fitted with 
stainless steel end plates. As required, a 50 mL syringe was 
used to inject either Milli-Q water or permanganate solution 
into the column from the bottom, and the effluent was 
allowed to exit freely from the top ofthe column into a 60 mL 
sample vial. Periodically a 13 mL aliquot from the sample vial 
was analyzed for selected compounds (Table 2) following the 
addition of 1 mL of a saturated bisulfite solution to quench 
any residual permanganate. 
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The continuous-flow columns were constructed of nom­
inal 2.54-cm Schedule 40 PVC pipe (length 12.5 cm) modified 
to accommodate inlet and outlet tubing, and contained glass 
beads (0.59 to 0.84 mm diameter) to act as flow distributors at 
either end. The columns were operated under up-flow 
conditions where the inlet was maintained at a constant 
flow rate and the outlet was maintained at a constant 
hydraulic head. A piezometer was attached to the column 
influent tubing to monitor hydraulic head. 


The chemical coinposition ofthe creosote (Carbochem Ltd. 
Mississauga ON) used in this experimentation is listed in 
Table 2. The selected compounds represent 56.5% ofthe total 
creosote mass assuming the molecular weight of the 
unknown fraction was 200 g/inol based on a qualitative 
comparison of the gas chromatograph (GC) retention times 
for identified and unidentified compounds. The mass spec­
trum ofa sample ofthis creosote indicated that the unknown 
mass fraction was predominately made up of heavy molecular 
weight PAHs with a smaller percentage of unknown phenol 
and heterocyclic compounds. The density ofthe creosote was 
measured to be 1.10 g/mL at 21 °C. 


To generate a homogeneous mixture of creosote and sand, 
30 mL of Milli-Q water and 300 mL of sand were well-mixed 
and then the required volume of creosote was added to the 
wet sand and stirred thoroughly. Each column was packed 
with material from the middle of the mixture and gently 
packed in ~ 1 cm lifts. To estimate the initial mass of 
individual creosote compounds added to each column, a 
20 g sample of the mixture was taken as each column was 
being packed and analyzed for the bulk soil concentration of 
selected creosote compounds. After packing, each column 
was flushed with CO2 for 1 h and then slowly flushed with 
Milli-Q water from the bottom to minimize trapped air. 


The bulk soil concentration of selected creosote compounds 
was determined by soxhiet extraction using a modified version 
ofthe EPA Method 3540C (extracting with a 200 mL mature of 
CH2CI2 and acetone (1:1) for 24 h). The analytical deterinination 
ofthe concentration of all creosote compounds reported in this 
paper was performed on a GC (HP5890A) equipped with a 
splitless injection port, a 0.25 mmx30 m glass DB5 capillary 
column with a film thickness of 0.25 |.im and a Hame ionization 
detector (FID). The oven temperature was held at 40 °C for 


Table 2 
Coal tar creosote chemical composition, variability of bulk soil concentration quantification, and the results from the stop-Mow and continuous-fiow column 
e.xperiments 


Compound 


Phenol 
m-xylene 
o-cresol 
p and m-cresol 
2.6-dimethylphenol 
2,4 and 2,5-
dimethylphenol 
2,3-dimethylphenol 
3,5-dimerhylphenol 
Naphthalene 
lndole+2-
Methylnaphthalene"-' 
1 -methylnaphthalene 
Acenaphthylene 
Biphenyl 
Acenapthene 
Fluorene 
Carbazole 
Dibenzofuran 
Phenanthrene 
Anthracene 
Fluoranthene 
Pyrene 
Benzo(a)anthracene 
Chi-ysene 
Benzo(b)nuoran thene 
Benzo(k)nuoraiUhene 
Benzo(a)pyrene 
Benzo(g,h,ilperylene 
lndeno(1,2,3.c,b) pyrene+ 
Dibenzo(a,h) 
Anthracene'' 
Total: 


MW 
(g/mol) 


94,1 
106.2 
108.1 
108.1 
122.2 
122.2 


122.2 
122.2 
128.2 
142.2 


142.2 
152.2 
154.2 
154.2 
166.2 
167.2 
168.2 
178.2 
178.2 
202,3 
202,3 
228.2 
228.2 
252.3 
252.3 
252.3 
276.3 
278.4 


Aqueous 
solubility^ 
lmg/L| 


82,000 
19S 
25,920 
24,000 
6150 


-


14,000 
12,000 
31.7 
24.4 


28.5 


7,5 
3.9 
2 
1 
10 
1.3 
0.07 
0.26 
0.14 
0.3 
0.002 


-
-
0.003 
0.084 


Mass 
fiaction 
|%] 


0.07 
0.01 
0.04 
0.12 
0.02 
0.05 


0.08 
0.01 
8.1 
3.9 


1.8 
0.2 
1.5 
6.0 
4.7 
0,87 
4.0 


10.4 
1.1 
5.2 
4.0 
1,2 
1.1 
0.64 
0.3 
0.44 
0.14 
0.48 


56.0 


MDL 


lf«/Ll 


32 
5.8 
8.7 
8.7 
4.3 
4.3 


4.3 
4.3 
4.3 
4.7 


2.7 
2.7 
4.8 
2.3 
2.7 
4.7 
2.7 
6.5 
3.6 
5.2 
4.3 
3.3 
6.3 
20 
20 
24 
<32 
<62 


Standard 
deviation'' 


|g/l<gl 


-
-
-
-
-
-


±18 
±13 


±6.2 
±0.81 
±75 
±94 
±19 
±3.8 
±20 
±110 
±3.7 
±22 
±17 
±4.6 
±4.1 
±1.7 
±1.4 
±1.4 
±0,28 
±1.1 


Stop-fic 


Initial 


Ig/kgl 


13 
2.4 
7.2 
21 
4.1 
7,9 


10 
4.1 
2400 
480 


610 
42 
280 
1350 
1100 
94 
720 
2900 
220 
2200 
810 
250 
230 
140 
37 
54 
11 
22 


14.100 


)w experiments 


Control 


Final 


jg/kgl 


<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 


<MDL 
<MDL 
2400 
420 


610 
40 
240 
1350 
1100 
83 
720 
2900 
220 
2200 
830 
250 
230 
140 
39 
56 
12 
21 


13,900 


Percent 
change 


-100 
-100 
-100 
-100 
-100 
-100 


-100 
-IOO 


0 
0 


0 
0 


-14 
0 
0 


-12 
0 
0 
0 
0 
0 
0 
0 
0 
5 
0 
0 
0 


- 1 


Treatment 


Final 


[g/kgl 


<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 


<MDL 
'-MDL 
1000 
260 


600 
35 
65 
370 
280 
27 
640 
2400 
2.1 
2000 
560 • 
170 
220 
170 
19 
4 
<MDL 
4 


8830 


Percent 
change 


-100 
-100 
-100 
-100 
-100 
-100 


-IOO 
-100 
-58 
-46 


- 2 
-17 
-77 
-73 
-75 
-71 
-11 
-17 
-99 
- 9 
-31 
-32 
- 4 
21 
-49 
-93 
<MDL 
-82 


-37 


Continuous-flow experiments 


Control 
discharge 
[mg/dayj 


-
-
-
-
-
-


0.29 
0.035 


0.017 
0.0086 
0,013 
0.047 
0.028 
0.043 
0.032 
0.025 
0.0097 
0,0029 
0.0015 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 


0,55 


Treatnient 
discharge 
1 mg/dayj 


-
-
-
-
-
-


0.25 
0.026 


0.012 
0.0021 
0.025 
0.021 
0.0098 
0.0013 
0.046 
0.012 
0.0039 
0.0041 
0.00029 
<MDL 
<MDL 
<MDL 
<IVIDL 
<MDL 
<MDL 
<MDL 


0,41 


Percent 


change 


-
-
-
-
-
-


-14 
-26 


-29 
-76 
92 
-55 
-65 
-97 
44 
-52 
-GO 
41 
-81 


-
-
-
-


-


-25 


Notes: 
•' From Mueller et al. (1989), MacKay et al, (1992), and Forsey (2004). 
'' Bulk soil concentration standard deviation as estimated from the extraction and analysis of 4 samples. 
•• Since indole and 2-metliylnaphthalene elute at the same time they are combined. The MW and solubility shown are for 2-methylnaphthalene. 
'' Since indeno(l,2.3.c,b) pyrene and dibcnzo(a,h)anthracene elute at the same time they are coinbined. The MW shown is for dibenzo(a,h)anthracene. 
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0.5 min and then ramped to 300 °C at 15 °C/min where it was 
held for 10 min. The FID was maintained at 325 °C and the 
helium carrier gas fiow rate was 25 mL/min. Quantification was 
by external and internal standards. The method detection limit 
(MDL) for the monitored creosote compounds are provided in 
Table 2. To assess the degree of variability inherent in the 
soxhiet extraction procedure and subsequent analysis proce­
dure, creosote, sand and water were mixed similar to the 
method used prior to packing the columns and four sub-
samples were removed and the bulk soil concentrations were 
estimated. The results of this assessment (Table 2) indicate that 
for some compounds there is considerable variability; for 
example the standard deviation of the dibenzofuran bulk soil 
concentration was estimated to be ±20 g/kg. 


For the stop-flow columns the permanganate soludon or 
Milli-Q water was added, on average, every 2 days at room 
temperature (21 ±2 °C) at rate of-13 mL/min using the syringe. 
The permanganate solution was added to the treatment column 
first and the injection episode was terminated when the 
permanganate concentration in the effluent was approximately 
the same as the injection concentration. An equivalent volume 
of Milli-Q water was injected into the control column. After 
172 days the stop-flow column experiment was terminated and 
each column was sectioned into 1 -cm thick increments and the 
bulk soil concentration ofthe monitored creosote compounds 
and manganese oxides was determined from -30 g sub-
samples. Manganese oxides were removed with an acidified 
solution of hydroxylamine hydrochloride (Chao, 1972). To each 
sample 70 mL of hydroxylamine hydrochloride (0.025 M in 
0.01 M HNO3) and 10 mL of 6 M HNO3 was added and mixed for 
5 min. The concentration of manganese removed by the 
extraction was determined by atomic adsorption (Varian 
Model 1475 Atomic Absorption Spectrophotometer) with a 
MDL of 0.02 mg/L 


For the continuous-flow column experiments the treat­
ment column was flushed with Milli-Q water for ~ 1 day 
before the influent was switched to the 15 g KMn04/L 
permanganate solution. After ~7 days of flushing, the influent 
on the treatment column was switched back to water and the 
treatment column was flushed for another day. The control 
column was flushed exclusively with Milli-Q water for 
- 7 days. Aqueous samples were collected from the effluent 
of the control and treatment columns during the pre and 
post-treatment water flushes. 


Following the termination of the continuous-flow column 
experiment, the bulk soil concentration ofthe monitored creo­
sote compounds and total manganese was determined for the 
material in both the control and treatment columns. From each 
column, three ~5 g samples were analyzed for bulk soil man­
ganese concentration using inductively coupled plasma emis­
sion spectroscopy (Spectro Analytical, Fitchburg, MA), Soil 
samples were dried (85 °C), reweighed, and then digested 
using2 inLof 50% HNO3 and 10 mLof50% HCI for 1 h at 100 °C 
(Method 3030F, APHA, 1998). jn this method, all the manganese 
species present are converted to Mn*̂  and the MDL was 
0.07 mg/L Mn. The bulk soil concentration of selected creosote 
compounds for the remainder of the soil in the treatment and 
control columns were determined as described above for the 
stop-flow columns. 


Permanganate solutions were made by dissolving solid 
KMn04 (BDH, Toronto, CA) into Milli-Q water. Permanganate 


concentration was quantified on filtered samples (0.45-|.un 
glass fibre. Pall Corporation) by spectrophotometry at 525 nm 
with a MDL of 1.3 mg/L. The spectrophotometer was 
calibrated prior to each sampling event using a standard 
stock solution (APHA, 1998), 


2.2. Results and discussion 


2.2.1. Stop-flow column experiments 
A total of 96 injection episodes were performed over the 


172 day duration of the stop-flow column experiments 
resulting in -29 g of KMn04 injected into the treatment 
column. At the end of the first injection the characteristic 
dark purple colour rapidly faded as it was reduced to 
manganese oxides by easily oxidizable creosote compounds. 
As additional permanganate was added in subsequent 
injections the dark purple colour persisted and, through the 
glass column walls, preferential flow pathways were clearly 
distinguished by the dark purple permanganate solution, and 
diffusion into pore spaces that were initially bypassed were 
visible. After the injection of 16 pore volumes (PVs) the 
bottom screen in the treatment column became plugged, 
presumably due to manganese oxide deposition, and an 18 
gauge needle was used to make small holes in the screen so 
additional permanganate solution could be added. Magne­
sium oxides deposition on the screen did not become a 
problem again until 41 PVs had been injected into the column 
and the experiment was terminated. The effluent sample 
from the treatment column frequently contained visibly 
flocculent brown particles, presumably mobile manganese 
oxides. No gas phase (e.g., COn) was observed in the 
treatment column during the stop-flow column experiment. 


Effluent concentrations from both the control and treat­
ment columns showed a rapid decrease in the aqueous 
concentrations for the more soluble compounds such as 
phenol, o-cresol and m-xylene (not shown). The less soluble 
compounds such as biphenyl, carbazole, dibenzofuran and 
anthracene were continually dissolved from NAPL as shown 
in Fig. 1. Interpretation ofthese effluent data is complicated by 
the stop-flow nature of this column experiment. After each 
injection episode the aqueous concentration of an individual 
compound would be significantly decreased in both the 
control and treatment columns and then gradually increase to 
reach its effective aqueous solubility; however, in the 
treatment column the rate of mass transfer is affected by 
the presence of permanganate. Specifically, in the treatment 
column the aqueous concentration of oxidizable compounds 
will remain depressed for a longer period of time resulting in 
increased dissolution ofeach oxidizable compound and hence 
the more readily oxidizable compounds will be removed to a 
greater extent than the less reactive or non-reactive com­
pounds. Since the permanganate concentration was observed 
to decrease to approximately zero between injection epi­
sodes, the effective aqueous solubility in the treatment 
column was most likely reached before the next injection 
episode. If a sufficient mass of reactive compounds were 
removed, then the NAPL mole fraction would decrease along 
with the effective aqueous solubility consistent with the 
solubility analog of Raoult's Law (King and Barker, 1999). 
Studies examining mass transfer rates have shown that 
equilibrium concentrations can be reached quickly (minutes 
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Fig. 1. Effiuent concentrations for (a) biphenyl, (b) carbazole, (c) dibenzo­
furan, and (d) anthracene from the stop-fiow column experiments (open 
square—control column; filled square—treatment column). 


residence time between injection episodes, there seems to be 
little difference between the carbazole and anthracene effluent 
concentrations despite the order-of-magnitude difference in 
their second-order reaction rate coefficient. 


Table 2 lists the initial and final bulk soil concentration of 
each monitored compound in the control and treatment 
columns. The overall bulk soil concentration ofthe monitored 
creosote compounds in the treatment column was reduced by 
37% compared to only 1% for the control column, clearly 
indicative that oxidation of selected compounds occurred in 
the treatment column. For compounds that are readily 
oxidized by permanganate (e.g., carbazole, fluorene, anthra­
cene) the percent mass removed was much higher in the 
treatment column compared to the control column. Surpris­
ingly, compounds that are resistant to permanganate, such as 
dibenzofuran and biphenyl, were also removed to a greater 
extent in the treatment column relative to the control column, 
presumably due to an increase in their NAPL mole fraction 
values. For example the data indicated that 77% of the 
biphenyl mass was removed from the treatment column 
compared to 14% from the control column despite the fact 
that biphenyl is resistant to permanganate oxidation. 


For the soil samples evaluated in this investigation, it 
was assumed that the predominant manganese species was 
Mn02 and hence the manganese results are reported in 
terms of Mn02 per mass of dry soil. The average bulk soil 
manganese concentration precipitated in the treatment 
column after 172 days was 20.8 g Mn02/kg, and varied from 
14,5 g Mn02/kg at the top of the column to 26,0 g Mn02/l<g 
at the bottom of the column. This variation is consistent 
with the orange/brown precipitate observed near the top of 
the column that gradually became blacker further down the 
column and at the very bottom a hard manganese oxide 
deposition was present. The average bulk soil manganese 
concentration of the sand used in these bench-scale 
experiments was -0.4 g MnO^/kg. 


to hours) for chlorinated organics (Anderson et al., 1992), but 
for slow-stirring batch experiments with diesel fuel and 
coluiTin experiments with creosote it took 40 to 60 h for all 
of the components to reach aqueous phase equilibrium 
(Priddle and MacQuarrie, 1994; Schluep et al., 2001). Since 
the residence time between injection episodes was -48 h we 
believe that this was sufficient to allow the more abundant and 
soluble creosote components to reach equilibrium concentra­
tions in both the control and treatment columns. For the non-
reactive compounds (e.g., biphenyl, dibenzofuran) the effluent 
concentrations in both the control and treatment column 
reiTiained relatively constant while more than 42 PVs of 
solution was flushed through each column. Considering the 
initial high mass fraction of these compounds'in the NAPL this 
suggests that the effective solubility of at least these two 
compounds remained relatively unchanged. The differences in 
effluent concentration between the control and treatment 
columns were presumed to be due to slight variations in 
column packing and NAPL heterogeneity. For the reactive 
compounds such as carbazole and anthracene, the etTluent 
concentration from the treatment column was substantially 
lower relative to the control column indicating that enhanced 
mass removal of these compounds occurred. Given the 


2.2.2. Cominuous-flow column experiments 
Approximately 8.5 g of KMn04 was injected into the 


treatment column over the 7 day treatment period or about 
1/3 of the permanganate mass injected into the stop-flow 
treatment column. The mass discharge of the monitored 
creosote compounds, as estimated from the product of the 
measured aqueous concentration and flow rate, for the post-
treatment water flush are listed in Table 2. With the exception of 
biphenyl, fluoranthene and dibenzofuran, the listed mass 
discharge estimates were lower for the treatment column by 
14 to 97% relative to the control column. Based on the kinetic 
data in Table 1, it was expected that biphenyl and dibenzofuran, 
being resistant to permanganate oxidation, would increase in 
mole frartion in the NAPL and hence mass discharge. This 
increase results in a higher mass removal which is consistent 
with observations from the stop-flow experiments. Fluor­
anthene, while susceptible to oxidation by permanganate, 
displayed similar trends to biphenyl and dibenzofuran. The 
reason for the increase in the fluoranthene mass discharge is 
unclear but in kinetic studies it was observed that fluoranthene 
was not completely oxidized by permanganate and the reaction 
stopped within the first 3 min following the addition of 
permanganate (Forsey, 2004). Thus the rate coefficient given 
in Table 1 is for the initial reaction and not for the complete 
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oxidation of fluoranthene. This apparent increase in fluor­
anthene mass discharge may be due to either incomplete 
oxidation of fluoranthene or production of an oxidation 
byproduct with a gas chromatograph retention time similar to 
that of fluoranthene. Considering that the initial NAPL satura­
tion in the continuous-flow experiments was considerably 
lower than in the stop-flow experiments (3% compared to 8%) it 
was not surprising that the percent mass removal of the 
monitored creosote compounds in the control column (not 
shown) was much higher (15 to 40%) than those obseived in the 
stop-flow column experiments. However, the mass removal 
trends between the treatment and control column for the 
continuous-flow experiment are consistent with the observa­
tions from the stop-flow column experiment. 


Following the introduction of permanganate to the treat­
ment column, there was a marked increase in the hydraulic 
gradient across the column, resulting in a decrease in 
hydraulic conductivity from 1,3x10"'' to LexlO""* cm/s over 
1 day. The hydraulic gradient continued to increase and, at the 
completion of the permanganate flush, the hydraulic con­
ductivity was estimated to be 9.3xiO"^ cm/s. The hydraulic 
gradient across the control column was relatively constant 
compared to the treatment column. The evolution of the 
increased hydraulic gradient and corresponding decrease in 
hydraulic conductivity is a result of the formation and 
subsequent deposition of manganese solids within the 
treatment column presumably obstructing flow pathways. At 
the termination of the continuous-flow experiment the 
average bulk manganese concentiation in the treatment 
column was 5.5 g Mn02/kg which was significantly (a:=5%) 
larger than the average bulk manganese concentration in the 
control column of 0.4 g Mn02/kg, confirming that manganese 
oxides had been deposited within the treatment column. The 
bulk manganese concentrations reported for the stop-flow 
experiment were considerably larger than for the continuous-
flow experiment due to a higher permanganate dosing. While 
hydraulic conductivity reduction due to the production of COT 
gas has been observed by others (e.g., Schroth et al., 2001), no 
CO2 production was observed over the course of this 
continuous-flow experiment. 


2.3. Conclusions 


The results from these preliminary column experiments 
indicate that sufficient mass removal of reactive com­
pounds can be achieved during permanganate treatment 
so that an increase in the NAPL mole fraction of non-
reactive compounds is realized. This increase in mole 
fraction results in an increased effective solubility and 
aqueous concentration for the more abundant non-reac­
tive compounds. Consequently, the rate of mass removal of 
these compounds also increased. For the continuous-flow 
column experiments the 25% decrease in the mass dis­
charge was associated with a 33% decrease in compound 
mass; however, there was no relationship between the 
percent mass of reactive compounds removed and the 
corresponding percent reduction in discharge for indivi­
dual compounds. Both column experiments demonstrated 
the physical impact of manganese oxide formation and 
deposition; continual clogging of the inlet screen in the 
stop-flow experiment giving rise to injection problems, 


and an order-of-magnitude decrease in the hydraulic 
conductivity of the continuous-How column. The manga­
nese concentration in the treatment column is within the 
range (2 to 24 g Mn02/kg) reported in the literature 
(Mackinnon and Thomson, 2002; Siegrist et al„ 2002; Li 
and Schwartz, 2004) and suggests that mass transfer 
impacts may have occurred, 


3. Pilot-scale field investigation 


3.1. Site description and history 


The pilot-scale field investigation component of this study 
was conducted on a creosote source zone installed on August 
28, 1991 in the -10 m thick unconfined aquifer at the CFB 
Borden (Fig, 2). The detailed monitoring network depicted in 
Fig. 2(a) was originally installed by Mackay et al. (1986) 
as pait of a previous plume study. The timeline used to 
monitor events associated with this source zone are denoted 
by the number of days since source zone installation which is 
Day 0. 


The creosote used to construct this source zone comprised 
-70 kg of raw creosote (Carbochem Ltd. Mississauga ON) 
augmented with 0.45 kg carbazole, 0.50 kg p-cresol, 1 kg 
phenol and 3 kg m-xylene. This modified creosote was mixed 
with -5800 kg of sand with a hydraulic conductivity of 3.6x 
IO""* m/s to reach a NAPL saturation of 7% (v/v). The hydraulic 
conductivity of this sand is approximately a factor of four higher 
than the native Borden aquifer material (8.5 x lO"^ m/s) and was 
used to ensure that groundwater flow though the source zone 
would not be inhibited by the NAPL presence. The creosote and 
sand mixture was then installed in two adjacent zones (denoted 
as the east and west source areas. For additional details on the 
source zone emplacement see Malcolmson (1992), and King 
and Barker (1999). 


Prior to permanganate treatment, a detailed plume 
monitoring program was undertaken on Day 278, 626, 
1357 and 3619 (King and Barker 1999; King et al., 1999), This 
monitoring program involved sampling of 63 to 179 multi­
level wells and required the analysis of 717 to 2415 samples 
for each sampling episode. Mass entering the plume from 
the source was estimated at an up-gradient boundary 
coincident with the row of multilevel samplers located 
-2.7 m from the source (denoted here as the 3-m fence line 
shown on Fig. 2). King and Barker (1999) developed a model 
based on the solubility analog of Raoult's Law to simulate 
the dissolution of compounds from the source zone using a 
constant groundwater flux of 0.03 m/day and a cross-
sectional flow area of 6 m-. Results from this model were 
within a factor of 2 of observed dissolved concentrations in 
the source. Using this model, it was estimated that there 
was -350 mol of creosote compounds remaining in the 
source zone at the start of permanganate treatment (Day 
3675) and that -150 mol are associated with the known 
reactive compounds listed in Table 1. 


3.2. Source zone treatment 


3.2.1. Methods 
Based on the findings from the column experiments, and 


to meet the objective ofthis pilot-scale field investigation, a 
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Fig. 2. Creosote source zone and plume monitoring network: (a) plan view of 
source zone and plume monitoring network (each plume monitoring 
location represents a multilevel sampler): (b) plan view ofthe source zone 
with permanganate injection/extraction wells, piezometers, core locations, 
and 0.3-in sampling fence line shown. 


semi-passive pulse injection system was employed to deliver 
permanganate to the source zone using the 4 up-gradient 
injection wells shown on Fig. 2(b). A delivery system of this 
type is possible in this investigation due to the hydraulic 
conductivity ofthe source zone which, by design, is equal to 
or greater than the native aquifer material. Injection wells 
were constructed from 5 cm diameter PVC stock well material 


and installed by a direct push technique to a nominal depth of 
3.5 m belowground surface (bgs) and screened (10-slot) over 
the 2.2 m depth of the source zone. A pulse injection system 
can sustain permanganate concentrations in the source zone 
to maximize the oxidation reaction rates and diffusion related 
concentration gradients (e.g., Schnarr et al., 1998; Lowe et al., 
2002; Thomson et al., 2007). Each injection episode was 
designed to deliver a total of 3200 Lof permanganate solution 
(800 L/well) up-gradient of the source zone. To generate a 
uniform permanganate treatment to each source area, 
injection into one well up-gradient of each source area was 
followed by injection into the other well, thus creating 
overlapping injection zones. With the aid of results from 
groundwater flow simulations using MODFLOW-2000 
(Harbaugh et al., 2000) an injection rate of 5 L/min was 
selected for delivery ofthe design volume in - 10 h, resulting 
in minimal disturbance to the ambient flow field. Based on an 
estimated average linear groundwater velocity of 10 cm/day, 
the tail ofeach permanganate pulse was expected to migrate 
sufficiently down-gradient of the injection wells in - 7 days to 
necessitate another injection episode to maintain the pre­
sence of permanganate within the source zone. To limit 
density effects and maximize permanganate concentration, a 
design concentration of 15 g KMn04/L was selected which has 
a specific gravity of 1.01 at 20 °C (Carus Corporation, 2007). 
Prior to each injection episode, the required permanganate 
solution was mixed on site by adding a sufficient mass of solid 
KMn04 (CAIROX® Technical Grade Potassium Pennanganate, 
Carus Chemical) to uncontaminated groundwater to achieve 
the target concentration. The permanganate solution was 
filtered (<5 |.im) and then injected using a centrifugal pump 
with a throttled outlet to control the flow rate. 


The permanganate NOD represents the consumption of 
permanganate by the naturally occurring reduced species 
(organic carbon, and reduced minerals containing Fe(ll), Mn 
(11, 111) and S(-l, -11)) associated with the aquifer material 
(Siegrist et al., 2001; Mumford et al„ 2005; Honning et al., 
2007), and for native Borden aquifer material has been 
estimated to range from 0.4 to 3.5 g-KMn04/kg (Thomson 
et al. 2007). This permanganate NOD is consistent with the 
low TOC and mineralogy of the Borden aquifer material 
(calcite, quartz, plagioclase, and feldspar minerals with 
surface coatings of iron and manganese oxyhydroxides) 
(Ball et al., 1990), The NOD of the sand material used to 
construct the source area is not known but it is expected to be 
less than the Borden aquifer material NOD, Permanganate 
consumption by groundwater was expected to be minimal. 


One week after each permanganate injection episode, 
permanganate breakthrough was monitored at a sampling 
fence line located -0.3 m down-gradient from the source 
(identified here as the 0.3-m fence line). The 0.3-m fence line 
comprised 7 multilevel bundles with 13, 3 mm inside 
diameter stainless steel points per bundle. Samples were 
collected into 40 mL sample vials using a single-tube vacuum 
system (King and Barker, 1999). Quantification of permanga­
nate concentration was completed at the University of 
Waterloo following the procedure described in Section 2.1. 


To monitor hydraulic conditions during permanganate 
treatment, 9 multilevel piezometers were installed using a 
direct push technique around the source zone (Fig, 2(b)). Each 
piezometer was constructed from 1.25 cm diameter high 
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density polyethylene tubing notched, screened with Nitex®, 
and arranged in bundles of 4 tubes extending to nominal 
depths of 1, 2, 3 and 4 m bgs. 


Sixty days prior to initiating permanganate treatment and 
150 days after the termination of treatment, a performance 
assessment comprised of ambient mass discharge (King et al., 
1999; Einarson and MacKay, 2001; ITRC, 2004) and forced 
mass discharge measurements was performed. Under ambi­
ent gradient conditions a round of samples (-80) from the 
0.3-m fence line were collected and analyzed for representa­
tive coal tar creosote compounds. Samples were collected into 
40 mL sample vials using a single-tube vacuum system (King 
and Barker, 1999), At least 40 mL of groundwater was pumped 
through the system prior to sample collection. Samples were 
preserved with 0.4 mL of 10% sodium azide solution, placed in 
coolers and transported to the University of Waterloo for 
analysis. These data were used to establish an estimate of the 
mass loading from the source zone to the plume under 
ambient gradient conditions. This mass loading or dissolution 
rate (i.e., the rate at which the mass of a specific coal tar 
creosote compound crosses the plane defined by the 0,3-m 
fence line) was calculated by integrating the spatial distribu­
tion ofthe aqueous mass flux overthe 0.3-m fence line (King 
et al., 1999; Einarson and MacKay, 2001; ITRC, 2004; Kubert 
and Finkel, 2006). 


In contrast to the ambient mass discharge estimate which 
is subject to variable hydraulic conditions and spatial 
integration errors, the forced mass discharge estimate allows 
for a large degree of control between assessment measure­
ments since a similar pumping and hence flow field can be 
established through the source zone. The forced mass 
discharge measurement is similar to the integral pumping 
test used to quantify mass fluxes (Bockelmann et al., 2001; 
Beland-Pelletier et al„ submitted for publication). Four 
extraction wells located -0.5 m down-gradient ofthe source 
zone were installed, identical to the permanganate injection 
wells described above, to facilitate the forced mass discharge 
estimate. During the forced mass discharge assessment, 
uncontaminated site groundwater water was injected into 
the 4 injection wells, while groundwater was pumped from 
the 4 extraction wells. Extracted groundwater was blended 
prior to a groundwater sample collection port and then 
passed through a carbon filter (Calgon Corporation, model 
F300) and released to the ground surface >50 m down-
gradient. Periodic groundwater samples were collected in 
40 mL vials with no head space, preserved with 0.4 mL of 10% 
sodium azide solution, placed in coolers and transported to 
the University of Waterloo for analysis. The forced mass 
discharge estimate to the extraction wells from the source 
zone was calculated as the product ofthe total extraction flow 
rate times the concentration of coal tar creosote compound 
(Ptak and Teutsch, 2000; Bockelmann et al., 2001; ITRC, 
2004). 


Two intact soil cores were extracted from the source zone 
110 days prior to permanganate treatment using a piston core 
barrel technique similar to that described in Starr and 
Ingleton (1992). The core tube consisted of 5-cm ID aluminum 
pipe and brass core catcher, and was driven to depth with a 
jackhammer. Each core tube was capped and placed in a 
cooler for transport to the University of Waterloo where they 
were stored in a walk-in refrigerator prior to opening. In order 


to develop an understanding of the bulk soil concentration 
vertical distribution for a number of compounds, the entire 
length of one core was sub-sampled in 1 or 2 cm lengths (see 
Fig. 2(b) for location). Sample extraction and analysis were as 
described in Section 2.1. 


Approximately 180 days following permanganate treat­
ment 3 intact soil cores were collected from in and up­
gradient of the source zone. One core was taken immediately 
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Fig. 3. Spatial distribution of permanganate (gl<Mn04/L)at the 0.3-m fence line 
(a) 7 days after the first injection episode, (b) 7 days after the 3rd injection episode 
(c) 7 days after the Sth injection episode, and (d) 35 days after the 6th injection 
episode. The east and west source area is on the left and light respectively. 
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down-gradient of an injection well but outside the source 
zone, and the other 2 cores were taken from the up-gradient 
and down-gradient edges of the east source area (see Fig. 2 
(b) for locations). Each ofthe post-treatment soil cores were 
sub-sampled (1 mL) using a pre-cleaned micro-sampling 
tool on a 1 cm grid and mixed to produce 3 composite 
samples for each core. A sub-sample from each composite 
was analyzed for the bulk soil creosote compound concen­
trations identical to the pre-treatment analysis. A second 
sub-sample was analyzed for total manganese by ASTM 
method D 3974-81. 


3.2.2. Results and discussion 


3.2.2.1. Pemianganate delivery system. A total of 6 pulsing 
episodes were preformed with an average permanganate 
concentration of - 13 g KMn04/L for a total of -125 kg of 
KMn04. The injections were completed up-gradient of the 
source zone from Day 3675 to Day 3710. The volume of 
permanganate solution injected during each pulsing 
episode varied from 1700 to 2300 L; well short of the 
design injection volume of 3200 L. The design injection 
rate of 1 L/min was not able to be sustained during any of 
the pulsing episodes. Even though the permanganate 
solution was filtered prior to injection, the injection rate 
had to be reduced on each successive injection episode in 
response to a presumed decrease in the surrounding 
hydraulic conductivity since there was no evidence of 
screen clogging and no solid precipitate was observed in 
any of the injection wells. The difficulty in delivering the 
permanganate was attributed to the formation and 
deposition of manganese oxides and a subsequent reduc­
tion in hydraulic conductivity in the source zone which 
affected the ability of the injection wells to function as 
expected. Given the proximity of the injection wells to the 
source zone, this observation is similar to the continuous-
flow column experiments where a continual reduction in 


hydraulic conductivity was observed during permanga­
nate treatment. The apparent reduction in hydraulic 
conductivity manifested itself in the localized mounding 
of the groundwater table. 


Permanganate concentration contours at the 0.3-m fence 
line 7 days after the 1 st, 3rd and Sth pulsed injection episodes, 
and 35 days after the 6th pulsed injection episode are 
presented in Fig. 3. The spatial distribution of permanganate 
at the 0.3-m fence line 7 days after the 1st delivery episode 
indicates that much of the injected permanganate mass had 
been consumed between the injection wells and the fence 
line due to oxidation of selected creosote compounds and 
satisfaction of the NOD. The permanganate spatial distribu­
tion at the 0.3-m fence line 7 days after the 3rd and 5th pulsed 
injection episodes are consistent with the other distributions 
(not shown) and illustrates the heterogeneity ofthe perman­
ganate distribution down-gradient of the source zone. It 
appears that the delivered permanganate was able to inigrate 
through much ofthe source zone; however, there were areas 
where lower down-gradient permanganate concentrations 
were observed (e.g., the right edge ofthe east source area, and 
the upper portion of the west source area). The maximum 
permanganate concentration observed in the 0.3-m fence line 
was typically located coincident to the bottom of the west 
source area and, for some sampling rounds, was close to the 
average injected concentration of -13 g KMn04/L indicative 
of little permanganate consumption. These data suggest that 
the pulsed injection system was able to deliver permanganate 
to the source zone as designed. Permanganate was detected at 
the 0.3-m fence line at a concentration of - 6 g KMn04/L 
35 days following the final injection episode (Fig. 3(d)) 
presumably due to the slow depletion of permanganate 
mass trapped in lower hydraulic conductivity regions in the 
source zone. Monitoring conducted ~5 months following the 
final injection episode indicated that no detectable perman­
ganate was present in any of the samples collected from the 
0.3-m fence line. 


Table 3 
Pre- and post-treatment ambient and forced gradient discharge estimates for selected coal tar creosote compounds 


Compound 


Naphthalene 
1 -methylnaphthalene 
Acenaphthylene 
Biphenyl 
Acenaphthene 
Fluorene 
Carbazole 
Dibenzofuran 
Phenanthrene 
Anthracene 
Fluoranthene 
Pyrene 
Bcnz(a)anthracene 
Chiysene 
Benzo(a)pyrene 
Total 


Notes: 
•• Peak concentration in 
'' Average concentratior 


Ambient gradient discharge 


Pre-treatment Post-treatment 


iMg/LP 


12,000 
850 
60 
300 
1500 
430 
270 
860 
300 
150 
60 
46 
<MDL 
<MDL 
<MDL 


the 0.3-m 


[mg/day] 


750 
200 
15 
84 
430 
110 
61 
250 
96 
31 
13 
9 


-
-
-
2048 


fence line. 
in blended effluent. 


iMg/Ll" 


12.600 
780 
80 
380 
1500 
340 
200 
1100 
280 
170 
77 
27 
<MDL 
<MDL 
<MDL 


(mg/dayj 


310 
120 
6 
71 
200 
51 
18 
210 
60 
14 
11 
3 


-
-
-
1075 


Percent 
change 


-59 
-40 
-58 
-15 
-53 
-54 
-70 
-16 
-37 
-55 
-11 
-63 


-
-
-
-47 


Forced gradient discharge 


Pre-treatment 


iMg/Ll'^ 


910 
250 
19 
110 
600 
190 
130 
260 
160 
41 
19 
14 
<MDL 
<MDL 
<MDL 


1 mg/day] 


2900 
810 
60 
360 
1900 
630 
400 
1200 
520 
130 
61 
45 


-
-
-
9016 


Post-treatment 


Ifig/Ll" 


470 
150 
8 
83 
280 
85 
35 
250 
110 
24 
18 
7 
<MDL 
<MDL 
<MDL 


jmg/dayj 


2200 
710 
35 
400 
1200 
400 
170 
1200 
520 
110 
86 
35 


-
-
-
7066 


Percent 


change 


-24 
-12 
-42 
11 
-37 
-37 
-58 
0 
0 
-15 
41 
-22 


-
-
-
-22 
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3.2.2.2. Ambient mass discharge. Pre- and post-treatment 
ambient mass discharge estimates were determined by 
spatial integration of the 0.3-m fence line data. The spatial 
area associated with each individual concentration measure­
ment was determined by the Theissen polygon method 
(Thiessen, 1911). Since the monitoring network used was of 
insufficient spatial extent to capture the entire plume, no 
attempt was undertaken to extrapolate beyond the spatial 
extents of the monitoring fence line. A uniform Darcy flux of 
5.4 and 4.4 cm/day were estimated for the pre- and post-
treatment spatial distribution, respectively, based on 
observed hydraulic gradients estimated from the surrounding 
piezometers on the day of sampling, and an assumed constant 
hydraulic conductivity of 8.5x 10"^ m/s (Mackay et al., 1986). 
Both laboratory and field evidence strongly suggests that 
permanganate application to the source zone results in a 
decrease in hydraulic conductivity, but no in situ measure­
ments of hydraulic conductivity were obtained. However, 
given that the hydraulic conductivity of the source zone 
following permanganate application was expected to be 
lower, the assumption of an unchanged hydraulic conductiv­
ity value will result in a conservative estimate of the mass 
discharge. Table 3 presents the results of the ambient 
discharge calculations based on data obtained pre- and 
post-treatment. 


The results ofthe ambient discharge calculations indicate 
that the mass discharge for all the compounds e.xamined 
decreased between pre- and post-treatment. The total load 
decreased from 2048 to 1075 mg/day. All compounds 
indicated a >35% reduction in mass discharge except for 
biphenyl, dibenzofuran and fluoranthene which is consistent 
with the findings from the continuous-flow column experi­
ments. There was a general trend toward higher reductions in 
compound concentrations at the 0.3-m fence line in areas 
associated with observed higher permanganate concentra­
tion during treatment. Fig. 4 presents the pre- and post-
treatment carbazole concentration spatial distribution at the 
0.3-m fence line. The general trends are consistent with the 
ambient mass discharge calculations and clearly show that 
the extent of detectable concentrations of carbazole was 
substantially decreased following permanganate treatment. 
In particular, the pre-treatment distribution for the east 
source area indicates two distinct zones of relatively high 
carbazole concentration, while the post-treatment distribu­
tion indicates that both zones remain but with decreased 
peak concentrations. 


3.2.2.3. Forced gradient discliarge. About 100 days prior to 
permanganate treatment a quasi-steady state flow field was 
established across the source zone by injecting uncontami­
nated site groundwater into the 4 injection wells at a 
cumulative rate o f - 4 L/min while simultaneously extracting 
groundwater from the 4 extraction wells at a cumulative rate 
of 2.2 L/min. The combined effluent from the 4 wells was 
blended and sampled daily for - 9 days. It was not possible to 
re-create the identical hydraulic conditions -215 days follow­
ing permanganate treatment due to the well efficiency issues 
discussed above and thus only the 4 extraction wells were 
used but were operated at a slightly higher cumulative flow 
rate of -3.3 L/min. During the pre-treatment assessment the 
hydraulic gradient across the source zone between corre-


Fig. 4. (a) Pre-treatment and (b) post-treatment carbazole concentration 
contours (pg/L) at the 0.3-m fence line. The east and west source area is on 
the left and right respectively, 


sponding pairs of injection/extraction wells was relatively 
uniform at -0.35 m/m, while during the post-treatment 
assessment the hydraulic gradient across the source zone 
varied from -0.25 m/m for the outermost pairs of injection/ 
extraction wells to -0.10 m/m for the innermost pairs of 
injection/extraction wells. In spite of this difference in 
hydraulic gradient, the spatial extent of the capture zone for 
each assessment is comparable, suggesting that extracted 
groundwater was drawn from similar areas. The hydraulic 
head contours for the post-treatment assessment indicate a 
deflection between the two source areas, suggestive of a 
lower conductivity in the source zone relative to the native 
aquifer material. 


The time series concentration data for the various monitored 
coal tar creosote species in the blended effluent during both the 
pre- and post-treatment assessment showed some initial 
variability (a coefficient of variation of <0.1 for the pre­
treatment assessment and <0.3 for the post-treatment assess­
ment) over the initial 2 to 5 days of extraction and then 
stabilized. The higher variability obsei'ved for the post-treat­
ment assessment was assumed to be a result of the reduced 
control over the flow field compared to the pre-treatment 
assessment. The average concentration of the last 2 days of the 
time series data were used to estimate the mass discharge for 
each species under forced gradient conditions (Table 3). The 
results indicate that the mass discharge for all compounds, 
e.xcept biphenyl, dibenzofuran, phenanathrene and fluor­
anthene, decreased following permanganate treatment. There 
was essentially no change in the mass discharge of dibenzofuran 
and phenanathrene, and the increase in post-treatment mass 
discharge for biphenyl and fluoranthene is consistent with the 
finding from the preliminary bench-scale experiments. 
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3.2.2.4. Soil cores. The bulk soil concentration data for the 
pre-treatment soil core for 4 compounds are presented in Fig. 5. 
These data are typical ofthe other monitored compounds and 
illustrate that the bulk soil concentration is quite variable 
throughout the depth of the source zone. Based on a 
geostatistical analysis, these spatial distributions where deter­
mined to be highly variable and randomly distributed. This 
randomly distributed bulk soil concentration distribution 
highlights the inherent difficulty with the extrapolation of a 
point bulk soil concentration measurement to a larger volume 
even for this carefully emplaced source zone. As a result ofthis 
highly vanable and random spatial distribution of mass within 
the source zone, no statistically significant change (a=5%) in 
mass forany ofthe inonitored species was evident between the 
pre-treatment soil core and either of the post-treatment soil 
cores extracted from the source zone. Furthermore, there is no 
statistical difference in the mean bulk soil concentrations for 
the core taken from the up-gradient edge ofthe source zone and 
the core taken from the down-gradient edge ofthe source zone. 


The analysis of pre- and post-treatment core material also 
included an evaluation oftotal manganese. While the precise 
composition of the manganese solid that forms during 
permanganate oxidation of various creosote species is 
unknown, it is expected to be of the form MnO,,. The average 
bulk soil manganese concentration in the post-treatment 
source zone cores (-6.0 g Mn02/kg) was statistically higher 
than the average bulk soil inanganese concentration in the 
pre-treatment soil core (-0.8 g MnOn/kg). There is no 
statistically significant difference in the mean bulk soil 
manganese concentrations between the post-treatment soil 
core taken from the up-gradient edge and down-gradient 
edge of the source zone. The elevated manganese concentra­
tion in the post-treatment source cores was similar to the 
manganese concentration in the continuous-flow treatment 
column. Given that the hydraulic conductivity reduction 
observed in the treatment column was attributed to the 
formation of manganese oxide deposition it is possible that a 
similar hydraulic conductivity reduction occurred within the 
source zone. 


3.2.2.5. Permanganate mass balance. Monitoring data indi­
cated that permanganate was consistently detected at the 0.3-m 
fence line. These data were used to estimate the total mass of 
permanganate that crossed this fence line using the same 
approach as employed to determine the ambient mass 
discharge, and assuminga linear temporal variation in discharge 
between monitoring episodes. The results from these calcula­
tions indicate that -90 kg or -570 mol of permanganate 
migrated across the 0.3-m fence line. Since -790 mol of 
permanganate were delivered up-gradient of the source zone 
during the 35 day treatment period, - 200 mol of permanganate 
were assumed to be consumed through oxidation of coal tar 
creosote compounds within source zone, if the NOD of the 
source zone material is assumed to be insignificant. If the 
average stoichiometric mole rafio between permanganate and 
selected coal tar creosote compounds is 18 to 1, assuming 
complete mineralization of the selected coal tar creosote 
compounds, then -11 mol of the 150 mol or -7% of reactive 
coal tar creosote compounds that were estimated to be present 
in the source zone at the start of treatment were oxidized by 
permanganate. 


3.3. Long-term post-treacmenc plume monitoring 


Long-term post-treatment monitoring focused only on the 
down-gradient plume which was comprehensively sampled 
on Day 4315 and Day 5140, or approximately 2 and 4 years 
following treatment. On Day 4065 only the 3-m fence line was 
sampled. Fig. 6 shows dissolved concentration contours 
created using the maximum observed concentration ofeach 
compound at each multilevel sampler for two pre-treatment 
(Day 1357 and Day 3619) and the two post-treatment (Day 
4315 and Day 5140) sampling episodes. For comparison 
purposes 4 plume metrics were used: mass discharge crossing 
the 3-m sampling fence line (see Fig. 2(a) for location), total 
plume mass, the down-gradient plume mass profile, and the 
plume spatial extent. The mass discharge (mg/day) of each 
compound (Table 4 and Fig. 7) crossing the 3-ITI fence line was 
estimated as described for the 0.3-m fence line in Section 
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Fig. 5. Bulk soil concentrations from a pre-treatment source zone soil core for (a) naphthalene, (b) biphenyl. (c) dibenzofuran, and (d) chrysene. 







166 N.R. T/io»ison et al./Journal of Contaminant Hydrology 102 (2008) 154-171 


5 10 15 0 5 10 15 
meters 


3.2.2; however, a constant and uniform groundwater flux 
(0.03 m/day) was used. The initial sampling fence line used on 
Day 278, Day 626 and Day 1357 consisted of 8 multilevels 
with 14 vertical sampling points and was expanded to 15 
multilevels with 14 vertical sampling points for the remaining 
sampling episodes. The 3-m fence line instead of the 0.3-m 
fence line was used in this long-term plume monitoring to be 
consistent with the previous historical data collected (King 
and Barker, 1999). In general the mass discharge crossing the 
0.3-m fence line is -2.5 times larger than the mass discharge 
crossing the 3-m fence line due to the significant level of 
biotransformation that occurs between these two fence lines 
(King et al., 1999). The uncertainty in the reported mass 
discharge estimates was determined by considering analytical 
error associated with the quantification of the concentration 
of each compound, variation of groundwater velocity, and 
data density (Beland-Pelletier et al., submitted for publica­
tion). The error bars in Fig. 7 represent ± 1 standard deviation 
as estimated from a coefficient of variation of 0.28 for Day 
278, Day 626 and Day 1357, and 0.12 for the remaining 
sampling days. For each sampling episode the total plume 
mass for each compound (Table 4 and Fig. 8) was estimated as 
the sum ofthe mass in the dissolved and sorbed phases using 
R Md where Md is the dissolved mass estimated using a three-
dimensional integration ofthe multilevel sampler concentra­
tions (King etal., 1999), and /? = (1 +Pb/̂ d /f) is the compound 
specific retardation factor. Retardation values (Table 4) were 
calculated using a porosity {0) of 0.33, a bulk density (pb) of 
1810 kg/m^ (Mackay et al., 1986), and distribution coefficients 
(/Cj|)from laboratoiy data (King etal., 1999) or estimated from 
literature correlations (Karickhoff et al., 1979) and octonal-
water partition data. The uncertainty in the total plume mass 
estimate was determined by considering the mass balance 
errors reported from previous natural gradient conservative 
tracer experiments conducted within the same densely 
monitored area ofthe Borden aquifer (Freyberg, 1986; Mackay 
et al. 1986; Hubbard, 1992) and the uncertainty associated 
with the estimate of sorbed mass. Thus, the uncertainty 
estimates vary between compounds; however, in Fig. 8 a 
coefficient of variation of 0.36 was used for all compounds to 
capture the highest uncertainty. To provide an indication of 
the down-gradient dissolved plume mass profile the three-
dimensional integration ofthe sampling network was used to 
assign plume mass into -1 m intervals or slices (Fig. 9) for Day 
3619, Day 4315 and Day 5140, Note that the mass in a pseudo-
steady state plume typically decreases with increasing 
distance from the source due to biotransformation processes 
(King etal., 1999). 


3.3.1. Discussion 
Naphthalene and m-xylene were undergoing significant 


attenuation at the time of treatment and it was not possible to 
separate the effects of the source zone treatment from that of 
the ongoing plume shrinkage. Following treatment all of the 
remaining monitored compounds, except for anthracene, 
followed a similar trend that was characterized by an initial 
decrease in mass discharge on Day 4065 and/or total plume 


Fig. 6. Dissolved plume concentration contours of (a) biphenyl, (b) carbazole, 
(c) dibenzofuran, and (d) anthracene. Permanganate treatment occurred 
between Day 3675 to Day 3710 (dashed line). 
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Table 4 
Estimated mass discharge (Jp) at the 3-m fence line, and total plume mass [Mj] at the given sampling day 


Compound 


(H-xylene 


Naphthalene 


1-methyl naphthalene 


Biphenyl 


Acenaphthene 


Fluorene 


Carbazole 


Dibenzofuran 


Phenanthrene 


Anthracene 


Kerardation value'̂  


2.2" 


2.2' 


2.3' 


7.5" 


6.6" 


11.2" 


5.6' 


4.7' 


10.9' 


20.1 " 


Ju (mg/day) 


Mr(g) 


Jl) (mg/day) 


Mr(g) 


JD (mg/day) 


MT(g) 


Jp (mg/day) 


Mr(g) 


yn (mg/day) 


Mr(g) 


JD (mg/day) 


MrCg) 


JD (mg/day) 


Mr(g) 


Vi) (mg/day) 


Mr(g) 


il) (mg/day) 


'WT(S) 


il) (mg/day) 


MT(g) 


Sample day 


278 


3000 


580 


2800 


410 


93 


11 


25 


3.5 


130 


18 


19 


2,4 


24 


4.5 


66 


14 


0.70 


0.31 


2.0 


0.5 


626 


1000 


230 


2200 


750 


130 


22 


63 


13 


220 


31 


58 


7.1 


43 


11 


79 


28 


3 


1.1 
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2.4 


1357 


280 


92 


1100 


1300 


99 


42 


17 


14 


190 


64 


-
-
16 


18 


78 


24 


21 


R.O 


10 


3.5 


3619 


4.0 


4.4 


340 


220 


82 


75 


34 


37 


170 


170 


43 


40 


22 


48 


95 


88 


31 


35 


11 


14 


4065 


3.3 


-
220 


-
49 


-
24 


-
75 


-
21 


-
9.7 


-
78 


-
28 


-
9.2 


-


4315 
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0.86 


230 


110 


SO 


45 


39 


29 


140 
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33 


31 


14 


21 
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73 


28 
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8 


14 
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The dashed vertical line represents the permanganate treatment interval (Day 3675 to 3710). 
Notes: 
•'Associated estimates of R according to R= 1 +{i>bl<l)Ka. 
"value of R'd from literature values of log K„„ using log !<„.:= 1.00 log /\„„-0.21 and /<d=/or'w-
•̂ value of/\'d determined from laboratory batch testing by King et al. (1999). 


mass on Day 4315, and then a rebound in both mass discharge 
and total plume mass to pre-treatment values or higher by Day 
5140 (see Table 4). Mass discharge on Day 4065 was 10 to 60% 
lower relative to Day 3619 values, and total plume mass on Day 
4315 was 0 to 55% lower relative to Day 3619 values. This overall 
trend was observed for both reactive and non-reactive 
compounds. 


Pre-treatment plume trends of reaaive compounds (e.g., 
carbazole) indicate an increasing plume size (Fig. 6(b)) and total 
plume mass (Fig. 8 (b)). The pre-treatment mass discharge of 
carbazole peaked on Day 626 and then remained relatively 
constant. Following treatment the maximum concentrations 
within the carbazole plume, total plume mass and mass 
discharge decreased on Day 4315; however, the plume spatial 
extent remained the same. By Day 5140 the dissolved plume 
concentrations, total plume inass and mass discharge values 
had returned to pre-treatment values. The approximate 
location of compounds that emanated from the source zone 
during the 35 day treatment period was calculated considering 
only advective transport, estimated from retarded velocity 
values using a groundwater velocity of 9 cm/day and retarda­
tion factors (Table 4) assuming that there was no change to the 
organic content of the aquifer solids due to exposure to 
permanganate. On Day 4315 carbazole would have traveled 
-10 m post-treatment (Fig. 9(b)) and while the mass within this 
region ofthe carbazole plume is at its greatest, just up-gradient 
(<10 m) there is a distinct decrease in mass. By Day 5140 the 
portion ofthe carbazole plume that emanated from the source 
zone during treatment was estimated to be at -23 m, which is 


near the leading edge of the carbazole plume where 
concentrations significantly decrease and become <MDL by 
-28 m. All reactive compounds showed some degree of 
decrease in mass discharge on Day 4065 since the location of 
the treated region ofeach plume was within ±2 m ofthe 3-m 
monitoring fence line. 


Prior to treatment, compounds that were non-reactive to 
permanganate (e.g., biphenyl and dibenzofuran) showed 
increasing plume size and total plume mass. Biphenyl mass 
discharge at the 3-m fence line peaked on Day 626 then 
remained relatively constant while the dibenzofuran mass 
discharge continued to increase. Following treatment on Day 
4315 there appears to be a general concentration depression 
within the core of the biphenyl and dibenzofuran plumes 
(Fig. 6(a) and (c))) which is captured by the total plume mass 
estimate (Fig. 8(a) and (c)); however, this decrease in total 
plume mass is within the data uncertainty and therefore is 
not statistically significant. Mass discharge estimated on Day 
4065 shows a decline for both biphenyl and dibenzofuran, but 
by Day 5140 the mass discharge and the total plume mass had 
rebounded to pre-treatment estimates. By Day 4315 biphenyl 
and dibenzofuran that emanated from the source zone during 
treatment would have migrated -7.5 m and -11 m down-
gradient. The biphenyl location is coincident with a depres­
sion in the dissolved mass- profile (Fig. 9(a)), while the 
dibenzofuran location corresponds to a mass peak within the 
plume with the depression in dissolved plume mass located 
<11 m suggesting that the assumed dibenzofuran retardation 
factor was too low. By Day 5140 dibenzofuran that emanated 
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Fig. 7. Estimated mass discharge at the 3-m fence line for (a) biphenyl, 
(b) carbazole. (c) dibenzofuran, and (d) anthracene. Squares represent pre­
treatment and triangles represent post-treatment data. The error bars 
represent ± 1 standard deviation as estimated from a coefficient of variation 
of 0.28 for Day 278, Day 626 and Day 1357, and 0.12 for the remaining 
sampling days. 


from the source zone during treatment would have migrated 
-28 m which is beyond the extent of the detected 
dibenzofuran plume. The temporary decrease in mass 
discharge and plume mass for the non-reactive compounds 
was not expected; however, it is clearly associated with the 
source zone treatment. 


Anthracene was the only compound that showed a 
continued decrease in plume spatial extent, total plume 
mass and mass discharge following treatment. The trend in 
the anthracene plume prior to treatment was an increasing 
plume size (Fig. 6(d)), total plume mass (Fig. 8(d)), and mass 
discharge (Fig. 7(d)). Anthracene is strongly sorbed (Table 4) 
and thus the region ofthe anthracene plume that emanated 
from the source zone during treatment was just beginning to 
enter the monitoring network (-3.0 m from the source) by 
Day 4315, and was -6.5 m down-gradient of the source by 
Day 5140 which is within the network. Unlike the other 
monitored compounds, this slowly migrating treated region 
of the anthracene plume was captured in all post-treatment 
sampling episodes giving rise to decreased plume metrics. It is 
hypothesized that, in future sampling episodes, the treated 
region of the anthracene plume will have migrated suffi­
ciently down-gradient that the anthracene total plume mass 
and mass discharge will have rebounded to post-treatment 
levels. 


Based on the findings from the laboratory experiments it 
was expected that if the NAPL was significantly impacted by 
permanganate treatment that the biphenyl and dibenzofuran 
plume mass would increase, due to enhanced dissolution of 
reactive compounds, which would increase their mole 
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Fig. 8. Estimated total plume mass (dissolved and sorbed) for (a) biphenyl. 
(b) carbazole, (c) dibenzofuran, and (d) anthracene. Squares represent pre­
treatment and triangles represent post-treatment data. The error bars 
represent ±1 standard deviation as estimated from a coefficient of variation 
of 0.36 which captures the greatest uncertainty. 
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fractions. Both biphenyl and dibenzofuran show an increase 
in plume mass on Day 5140 compared to Day 4315. While the 
increase in the biphenyl total plume mass is perhaps 
consistent with the pre-treatment trends, the increase in 
dibenzofuran total plume mass of more than 100% is 
suggestive of some NAPL impact. 


The - 90 kg of residual permanganate that was not utilized 
in the source zone may have migrated through the monitor­
ing network prior to the first post-oxidation sampling event 
(Day 4315). This migrating permanganate plume, if not 
depleted by NOD, would cause a reduction in sorbed mass 
and therefore affect the plume shape or mass of reactive 
compounds. There is no evidence of extensive oxidation of 
sorbed compounds such as anthracene or fluorene in the 
plume. Selected groundwater samples collected up-gradient 
ofthe source zone (background), from within the source zone, 
from the 3-m fence line and from within the plume on Day 
5140 were analyzed for dissolved manganese. These data 
indicate that manganese concentrations at the 3-m fence line 


(1.1 mg/L) was about twice the background and source zone 
concentration (0.5 mg/L) and slightly higher than the 
manganese concentrations in the plume. This suggests that 
there is slightly elevated manganese concentrations emanat­
ing from the source zone presumably associated with the 
presence of manganese oxides deposited in the source during 
permanganate treatment. 


It was surprising that both reactive and non-reactive 
compounds showed similar post-treatment plume metric 
trends. On Day 5140 it appears that the decrease in mass 
between 5 to 10 m down-gradient of the source persists after 
rebound ofthe plume metrics has occurred. We believe that the 
entire plume has been encapsulated by the monitoring network 
and so essentially all chemical mass discharge was likely 
considered, although the sample density (4 to 8 points/m^) 
suggests a relative mass estimate uncertainty of < 10% (Beland-
Pelletier et al., submitted for publication). This long-term 
change in the plume mass profiles near the source zone may 
be related to a decrease in the hydraulic conductivity and mass 
transfer rate within the source zone due to manganese oxide 
deposition. These alterations to the source zone may have 
caused a shift in the plume behavior just down-gradient of the 
source zone that manifests as a marked depression in the 
dissolved mass profiles but does not affect the mass discharge 
estimate at the 3-m fence line. 


4. Suminary 


Remediation techniques that are limited by NAPL/ground-
water mass transfer (e.g., pump-and-treat) are often deemed 
unpractical for the long-term management of the multi-
component plume generated from coal tar creosote-contami­
nated sites. One possible solution is to stabilize the source 
zone by creating a rind of manganese oxide precipitates in 
close proximity to the NAPL by flushing the source zone with 
a concentrated permanganate solution. Previous laboratory 
observations have indicated that the formation and deposi­
tion of manganese oxides can give rise to flow by-passing and 
decrease NAPL/groundwater mass transfer following treat­
ment. The focus ofthis study was to investigate the impact of 
partial permanganate treatment ofa coal tar creosote source 
zone to reduce its ability to generate a multi-component 
plume at the pilot-scale. 


The results from the series of preliminary column experi­
ments, using the same raw coal tar creosote and sand material 
as the pilot-scale investigation, indicated that a mass removal 
of 33% resulted in a 25% decrease in mass discharge or loading 
ofthe monitored compounds relative to the contiol column. 
Sufficient mass reduction of the reactive compounds was 
achieved to cause the effective solubility, aqueous concentra­
tion and therefore rate of mass removal ofthe more abundant 
non-reactive coal tar creosote compounds such as biphenyl 
and dibenzofuran to increase. Manganese oxide formation and 
deposition was visually observed and resulted in an order-of-
magnitude decrease in hydraulic conductivity. 


Approximately 125 kg of permanganate was delivered into 
the pilot-scale source zone over 35 days using a pulsed well 
delivery system. As the injection episodes progressed, the 
injection rate had to be reduced in response to a presumed 
decrease in the source zone hydraulic conduaivity. Monitoring 
data indicated that permanganate was able to migrate through 
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the source zone with -70% of the injected 125 kg of 
permanganate estimated to cross the 0.3-m sampling fence 
line. Based on a permanganate mass balance estimate, and 
using an average stoichiometric mole ratio between perman­
ganate and selected coal tar creosote compounds, <10% ofthe 
initial reactive coal tar creosote mass in the source zone was 
oxidized. In spite ofthis, mass discharge estimated at the 0.3-m 
fence line indicated a >35% reduction for all monitored 
compounds 150 days after treatment, except for biphenyl, 
dibenzofuran and fluoranthene, which is consistent with the 
bench-scale experimental results. This decrease was supported 
by forced gradient discharge measurements which, although 
not showing the same inagnitude of decrease, displayed similar 
trends for each compound. Pre- and post-treatment soil core 
data indicated a highly variable and random spatial distribution 
of mass within the source zone and hence provided no insight 
into the mass removed ofany of the monitored species. Finally, 
bulk soil manganese concentration data obtained from sub-
sampling source zone cores indicated elevated levels consistent 
with the preliminary bench-scale expenments. Although no 
direct source zone hydraulic conductivity measurements were 
performed, a localized mounding of the water table around the 
source zone suggested a reduction in hydraulic conductivity 
had occurred following treatment. 


The down-gradient plume was monitored approximately 
1, 2 and 4 years following treatment to assess the long-term 
impact of this partial permanganate treatment. The data 
collected at 1 and 2 years post-treatment showed a decrease 
in mass discharge and/or total plume mass; however, by 
4 years post-treatment there was a rebound in both mass 
discharge and total plume mass for all monitored compounds 
to pre-treatment values or higher. This overall trend was 
observed for both reactive and non-reactive compounds. The 
observed decrease in mass discharge and total plume mass at 
1 to 2 years post-treatment was attributed to the presence of 
the portion of the plume for each compound that emanated 
from the source zone during treatment in the monitoring 
network. Rebound occurred once this treated portion of the 
plume passed through the monitoring network. 


The long-term data indicate that the observed decrease in 
mass discharge at the 0.3-m fence line 150 days following 
treatment was temporary, and, once the system had recovered 
from treatment, rebound to pre-treatment behavior occurred. 
For highly sorbing compounds, like anthracene, the time 
required for this plume monitoring system to show rebound 
was >4 years following treatment. The timeframe associated 
with this rebound is especially important for the development 
of post-remediation monitoring strategies. Due to the rather 
large variability ofthe plume metrics used in this investigation, 
we are unable to resolve subtle changes in plume morphology, 
particularly near the source zone, that would provide insight 
into the impact of the formation and deposition of manganese 
oxides that occurred during treatment on mass transfer and/or 
flow by-passing. Nevertheless, for this pilot-scale study -10% of 
the coal tar creosote mass in the source zone was oxidized and 
increases in bulk manganese soil concentrations were observed 
but no significant long-term effect on the dissolved plumes 
emanating from the source resulted. We acknowledge that 
perhaps additional permanganate treatment may have pro­
duced different results and support this method as a potentially 
viable approach to stabilize NAPL source zones. 


Acknowledgments 


Thanks are extended to Barb Butler, Shirley Chatten, Bob 
Ingleton, Paul Johnson, Mark Sobon, Bruce Stickney, and 
Marianne VanderGriendt who helped with this extensive field 
and laboratory multi-year investigation. Financial assistance 
was provided by the Natural Sciences and Engineering 
Research Council of Canada, Ontario Centre for Research in 
Earth and Space Technology (CRESTech), and URS Corporation, 


References 


Anderson, M.R., Johnson, R.L, Pankow, J.F, 1992. Dissolution of dense 
chlorinated solvents in groundwater: 1. Dissolution from a well-defined 
residual source. Ground Water 30 (2), 250-256. 


APHA-AWWA-WEF 1998. Standard Methods for the Examination of Water and 
Wastewater, 20th ed. American Public Health Associarion. American Water 
Works Association, and Water Environment Federation. Washington DC 


Appelo, C.A.J., Postma, D., 1999. Geochemistry. Groundwater and Pollurion. A.A. 
Balkema Publishers, Netherlands. 


Ball. W.R, Buehler, C.H.. Harmon, TC. Mackay D.M., Roberts, P.V., 1990. 
Characterization of sandy aquifer material at the grain scale. J. Contam. 
Hydrol. 5(3). 253-295. " 


Beland-Pelletier. C, Eraser. M.. Barker,J.F, Bockelmann, A., Ptak,T. A comparison 
of two contaminant discharge estimate approaches. J. Contam. Hydrol., 
submitted for publication. 


Bockelmann, A., Ptak. T. Teutsch. G.. 2001. An analytical quantification of 
mass fiuxes and natural attenuation rate constants at a former gasworks 
site. J. Contam. Hydrol. 53, 429-453. 


Brown. G.S., Barton. LL. Thomson, B.M., 2003. Permanganate oxidation of 
sorbed polycyclic aromatic hydrocarbons. Waste Management 23,737-740. 


Carus Corporation, 2007. Permanganates. Retrieved August 2007 from http:// 
www.caruscorporation.com. 


Chao. T.T.. ,1972. Selective dissolution of manganese oxides from soils and 
sediments with acidified hydro.xylamine hydrochloride. Soil Sci. Soc. 
Am. J. 36, 764-768. 


Conrad. S.H.. Glass, RJ., Peplinski, WJ., 2002. Bench-scale visualization of 
DNAPL remediation processes in analog heterogeneous aquifer: surfac­
tant Hoods and in situ oxidation using permanganate. J. Contam. Hydrol. 
58.13-49. 


Einarson, M.D., MacKay, D.M., 2001. Predicting impacts of groundwater 
contamination. Environ. Sci. Technol. 35 (3), 66A-73A. 


Freyberg, D.L. 1986. A natural gradient experiment on solute transport in a 
sand aquifer 2. Spatial moments and the advection and dispersion of 
nonreactive tracers. Water Resour, Res. 35 (3), 2031-2046. 


Forsey, S.P.. 2004, In situ chemical oxidation of creosote/coal tar residuals: 
Experimental and numerical investigation. PhD Thesis, University of 
Waterloo. ON. 


Gates-Anderson, D.D., Siegrist. R.L. Cline, S.R.. 2001. Comparison of 
potassium permanganate and hydrogen peroxide as chemical oxidants 
for organically contaminated soils. ASCE J. Env. Eng. 127 (4), 337-347. 


Harbaugh, A.W., Banta, E.R., Hill, M.C, McDonald, M.G., 2000. MODFLOW-
2000, the U.S. Geological Survey Modular Ground-water Model—User 
Guide to Modularization Concepts and the Ground-Water Flow Process: 
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Re: Community Comments Proposed Plan (July 2010) 


Gwendolyn Keyes Fleming, Region 4 Administrator 
US EPA Region 4 
61 Forsyth Street, SW 
Atlanta, GA 30303-8960 


Dear Ms. Fleming: 


These comments are submitted on behalf of the Stephen Foster Neighborhood Protection 
Group (SFNPG), a community organization located in Alachua County, Gainesville, Florida. 
The SFNPG is a neighborhood community organization charged with representing and protecting 
the health and well-being of the residents living in the Stephen Foster neighborhood bordering 
the Cabot-K-oppers Superfund and industrial site, and which is dedicated to making the Stephen 
Foster neighborhood a safer and healthier place to live, work, and play. The SFNPG works to 
improve environmental, housing, and other living conditions within the Stephen Foster 
Neighborhood. It is with those purposes in mind, SFNPG submitted comments on November 3, 
2009 to the original August 2009 Feasibility Study, submitted comments on August 6, 2010 to 
the May 2010 Revised Feasibility Study, submitted comments on September 15, 2010 on the 
August 9, 2010 Community Involvement Plan, and are now submitting comments on the July 
2010 Proposed Plan (PP). 


The PP fails to adequately address the contamination on the Cabot-Koppers site in a 
multitude of ways. According to 40 CFR § 300.430(t)(2), the EPA, as the lead agency, must 
create a proposed plan, at a minimum, that "briefly describes the remedial alternatives analyzed 
by the lead agency, proposes a preferred remedial action altemative, and summarizes the 
information relied upon to select the preferred alternative." The proposed plan is created to 
provide the public with an opportunity to comment on the preferred remedial action altemative 
and to participate in the selection ofthe remedial action at the site. 


These comments are meant to explain community concems regarding the PP and implore 
the EPA to reconsider their chosen remediation options as they are not protective of human 
health and the environment and will lead to catastrophic impacts in the future. 
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The EPA is grossly premature in its selection of a remedial alternative as delineation of 
contamination remains incomplete 


As we have continued to reiterate in our comments on the feasibility studies, a remedial plan 
cannot be chosen without a complete site characterization and delineation of all contamination, 
on-site and off-site. The PP states: 


"As part of the remedial design process which follows remedy selection, 
additional characterization of Site aquifers will be conducted to address remaining 
uncertainties related to DNAPL migration, and, more importantly refine its 
vertical and horizontal boundaries for effective remedy implementation. Off-site 
soil characterization continues to the north, south, east and west of the Site to 
completely delineate Site-related impacts and to expedite cleanup of off-Site 
areas." (PP at pg. 14). 


This clearly indicates that the contamination has not been fully delineated in all media in all 
areas. The PP purports to pick a remedial altemative that will be protective of human health, 
implementable, and effective, among other things, without an appropriate grasp of the entire 
scope of contamination. The purpose of the remedial investigation found in 40 CFR § 
300.430(d)(1) is to compile data that will allow for the adequate characterization ofa site for the 
ultimate purpose ofcraftine an effective remedial alternative. The EPA is completely remiss to 
push forward on selection ofa remedy without collection and analysis of all requisite data. 


Further, despite protests from the city, county, and local residents, the EPA has yet to 
initiate a testing regime at local schools. Stephen Foster Elementary is .6 miles from the site. 
The smallest and most vulnerable among us must not be ignored. The EPA must test the schools 
to ensure that Stephen Foster's children are not risking additional exposure by attending their 
schools. 


The EPA fails to adequately analyze the various remedial alternatives under the applicable 
40 CFR § 300.430(e)(9) criteria 


The first requirement under 40 CFR § 300.430(f)(2)(i) is to "provide a brief summary 
description ofthe remedial alternatives evaluated in the detailed analysis established under (e)(9) 
of this section." (e)(9) contains nine evaluation criteria that a proposed plan is required to 
analyze.' Although the PP mentions each ofthe nine criteria, it is severely lacking in any sort of 
meaningful analysis. The purpose of the proposed plan is so that the public can be adequately 
informed on all available remedial alternatives, including the EPA's preferred remedial 
altemative, so that they can intelligently comment and participate in the remedial alternative 
selection process. The EPA completely eviscerates this requirement by providing virtually no 
analysis ofthe available alternatives. The reader is left to wonder whether the EPA engaged in 
any evaluation at all or whether they already had their preferred altemative in mind and set up 
the analysis to lend support to that altemative. A look back at the Feasibility Study (May 2010) 


' These criteria inclucie overall protection of human health and the environment; compliance with ARARs; long-term 
effectiveness and permanence; reduction of to.xicity, mobility, or volume through treatment; short-term 
effectiveness; implementability; cost; state acceptance; and community acceptance. 







shows a lack ofany sort of meaningful analysis of all the criteria as well. Effectiveness and 
implementability are given some discussion, yet the mandated "tlireshold criteria" - overall 
protection of human health and the environment and compliance with ARARs is markedly absent 
or surficially treated. See 40 CFR § 300.430(f)(l)(i)(A). 


The threshold criteria in evaluating the remedial altematives are overall protection of 
human health and the environment and compliance with ARARs. 40 CFR § 300.430(f)(l)(i)(A). 
The PP's cursory glance at these first two criteria is insufficient to "reflect the scope and 
complexity of site problems and alternatives being evaluated." 40 CFR §300.430(a)(l)(ii)(C). 
There is litde to no explanation as to the unique hazards to human health that this site may pose 
fo the community. The PP's conclusory language in regards to these requirements does not 
reflect any detailed analysis by the EPA in regards to the "unacceptable risks" to human health 
and the environment and how each altemative would specifically address such risks. Such 
conclusory language includes "nine ofthe ten on-Site altematives are expected to meet the two 
threshold CERCLA criteria" (PP pg.28); "LlFA-1 ... would fail to meet the mandatory criteria" 
(PP pg. 30); and "[a]ltematives OfR-2, OfR-3, and OfR-4 are all protective and would effectively 
eliminate any potentially unacceptable risks ..." These statements do not provide any 
information on why the EPA deems one altemative more protective of human health or in 
compliance with ARARs over any other altemative. 


The assessment of the alternatives' long-term efTectiveness under 40 CFR § 
300.430(e)(9)(iii)(C) is incomplete. There is no discussion as to the degree of certainty that each 
altemative would provide in regards to the probability of success. There is no mention of the 
"magnitude of residual risk remaining from untreated waste water or treatment residuals 
remaining at the conclusion ofthe remedial activities." 40 CFR § 300.430(e)(9)(iii)(C)(l). Also, 
there is no discussion as to the "adequacy and reliability of controls such as containment 
systems...that are necessary to manage treatment residuals and untreated waste." 40 CFR § 
300.430(e)(9)(iii)(C)(2). The PP provides a brief conclusion as to which altematives may be 
inore effective in the long-term time frame, but provides no information to support such claims. 
Conclusory statements, similar to those used to describe protection of human health and the 
environment and compliance with ARARs, are once again used." While the statute states that a 
"brief suminary" should be provided, it would do a disservice to the purpose of the statute, 
keeping the community adequately informed, to provide such a limited scope of infonnation as is 
presented in the PP. 


It is difficult to determine whether any or all of the statutorily prescribed factors have 
been employed in determining, "the degree to which alternatives employ recycling or treatment 
that reduces toxicity, mobility, or volume." 40 CFR § 300.430(e)(9)(iii)(D). The factors are 
listed in fhe PP and there is also a list providing for which altematives would be used the most to 
the altematives that would be used fhe least to address fhe "reduction of toxicity, mobility or 
volume." 40 CFR § 300.430(e)(9)(iii)(D). No mention, however, is made in how or if fhese 
factors were appHed to reach such conclusions. Some ofthe factors are indirectly discussed in 
the description, not the evaluation, of the remedial altematives. Even in that section of the PP, 


" These statements include such things as "[a]lternative OnR-2 is protective with limitations, and the No Action 
alternative is not effective" (PP pg.28); 'The more effective ofthe two UF alternatives ... is the UFA-2" (PP pg.30); 
and "OfR-1 is not effective at addressing contaminated soil." (PP pg. 31). 







however, there are no specifics or estimations as to the "amount of hazardous substances, 
pollutants, or contaminants that will be destroyed, treated, or recycled." 40 CFR § 
300.430(e)(9)(iii)(D)(2). There are also no specifics or estimations as lo the "degree of expected 
reduction, "degree to which treatment is irreversible," and the "degree to which treatment 
reduces inherent hazards posed by principal threats at the site." 40 CFR § 
300.430(e)(9)(iii)(D)(3)-(6). 


The PP fails to adequately discuss short-term effectiveness as required by 40 CFR § 
300.430(e)(9)(iii)(E). The PP simply states which altematives would provide fhe greatest short-
term effectiveness and which would provide the least short temi effectiveness. It does not 
address in which ways the methods would be effective in relation to fhe amount of time 
necessary to complete the remedial objective. It appears as if every alternative is just as effective 
as the next, but some with a longer or shorter amount offline to actually realize its effectiveness. 
The statute lists four considerations when evaluating short-tenn effectiveness.^ Based on the PP, 
it appears as if only the "time until protection is achieved" factor was considered. No other 
details are provided. 


40 CFR § 300.430(e)(9)(iii)(F) mandates that the EPA consider implementability in their 
analysis of the remedial altematives. The PP merely states the factors to be considered in 
evaluating implementability of the altematives and lists the altematives in order from most 
implementable to least implementable in EPA"s estimation. There is only one line justifying 
these conclusions. Whatever analysis was conducted in order to reach these conclusions is 
omitted in ftill from this section. Being conclusory in the "spirif of brevity denies the 
community any sort of valuable infonnation to use in their evaluation ofthe preferred reinedial 
altemative. 


Further, the statute states additional requirements when assessing fhe implentability of 
off-site remedial action. "Administrative feasibility, including activities needed to coordinate 
with other offices and agencies and the ability and time required to obtain any necessary 
approvals and permits from other agencies (for off-site actions)" must be considered in 
defennining implementability. 40 CFR § 300.430(e)(9)(IIl)(F)(2). Also, "availability of services 
and materials, including the availability of adequate off-site treatment, storage capacity, and 
disposal capacity and services; the availability of necessary equipment and specialists, and 
provisions fo ensure any necessary additional resources; the availability of services and 
materials; and availability of prospective technologies," should also be considered. 
§300.430(e)(9)(iii)(F)(3). If any ofthese requirements were considered, they are not reflected in 
the PR 


According to 40 CFR 300.430(e)(9)(iii)(G), cost must be considered. The projected cost 
for each remedial altemative is presented in the PP. The PP also states that the alternative with 
the highest cost is the most effective altemative and the remaining alternatives differ in cost and 


" These factors include (1) short-term risks that might be posed to the community during implementation of an 
altemative; (2) potential itnpacts on workers during remedial action and the effectiveness and reliability of 
protective measures; (3) potential environmental impacts ofthe remedial action and the effectiveness and reliability 
of mitigative measures during implementation; and (4) time until protection is achieved. 40 CFR sj 
300.430(e)(9)(iii)(E) 







effectiveness. The PP says that costs will vary based on the amount of technology implemented, 
the degree of difficulty in implementation, and fime to meet RAOs. The range in cost variation 
is not provided and the estimated cost ofeach altemative does not include any detail on how that 
amount was calculated. Cost estimates are only valuable if they are explained in conjunction 
with time frames, degree of difficulty in implementation, and the amount of technology used (all 
ofthese being stated as variables of costs associated with the altematives) in order to reach the 
projected expense. 


40 CFR § 300.430(e)(9)(iii)(H) mandates that the EPA consider any State concems. If 
the State had any concerns or comments regarding the preferred altemative, they are not in the 
PP. By "State" we assume the PP is refening to the Florida Department of Protection (FDEP). 
The PP speaks ofthe State's acceptance ofthe prefened altemative and how it has been "closely 
involved in the development and evaluation of these alternatives." This suggests that the State 
did not have any concems or comments and if this is not the case, the language of the PP is 
misleading. The community has requested the comments from the FDEP many times and has not 
been provided with those comments. Without any sense of where the FDEP stands on this issue, 
it is impossible fo evaluate any other possible weaknesses ofthe PP. If should be noted that the 
City of Gainesville is not satisfied with fhe PP and has provided its own comments on the 
document. 


40 CFR § 300.430(e)(9)(iii)(r) requires a determination of "which components of the 
altematives interested persons in the community support, have reservations about, or oppose." 
This portion ofthe PP is omitted as it cannot be completed until comments conceming the PP are 
received. It should be noted by the EPA that the community has not accepted the PP or any part 
of its proposed remedial actions. The cleanup plan is completely inadequate to the community 
because if does not include excavation on-site, includes only limited excavation off-site, and 
proposes to store the contamination onsite under a large "Mt. Dixon"-type cover. Also, the PP 
proposes experimental methods in the 30 acre source area and does not provide costs on 
excavation and removal or incineration. In addition, it leaves treatment of the non-source 60 
acres vague, and does not address searching for additional sources such as trenches and drum 
burial areas. In addition to the above mentioned weaknesses, the plan also fails to mention 
testing inside nearby residents' homes, any relocation assistance, or compensation for affected 
residents. 


The EPA does not adequately discuss the rationale that supports their preferred alternative 


According fo 40 CFR § 300.430(f)(2)(ii), the EPA is required to "identify and provide a 
discussion of the rationale that supports the preferred altemative." The PP addresses and 
describes the altemative preferred by the EPA. However, there is no discussion as fo the 
reasoning behind the selection ofthe preferred alternative. No justification is given for what was 
included in the prefened altemative, for what was omitted from the preferred alternative, or even 
why the preferred altemative was selected. This is a weakness that permeates the entire PP as no 
proper evaluation was undertaken conceming any of the remedial altematives using fhe 
statutorily mandated (e)(9) criteria. Such a discussion is required by statute and of utmost 
importance in conveying fo the community fhe reasons for preferring that specific altemative. 







Once again, relocation is not considered as an option in the PP 


The residenfial population on fhe west side ofthe Koppers site may potentially be a part 
of an exposure pathway. (May 2010 Feasibility Study at 1 -40). As seen from the limited indoor 
testing done for dioxins in fine particulates, this is no longer a potential exposure pathway; an 
actual pathway e.xists. Because of fhis, relocation must be included as an altemative. The 
exclusion of the relocation altemative necessarily means the ultimate decision-maker is not 
taking into consideration all appropriate and viable remedial altematives. Relocation is an 
approved altemative under federal guidelines and policies and must be considered as a part of 
fhis clean up strategy due fo the off-site impacts {see generally 1999 Interim Policy on the Use of 
Pennanent Relocations as Part of Superfund Remedial Actions). Further, governing policy 
dictates that relocation should be considered where unreasonable use restrictions may exist 
during or after clean up, noting restrictions on such activities as children playing in yards. The 
Florida Department of Health has already recommended restrictions on children playing in 
easements adjacent to residential property in the Stephen Foster neighborhood and further risk 
assessment is ongoing. (Health Consultation, July 17, 2009, Florida DOH). Finally, failure to 
acknowledge the adequacy of relocation precludes perhaps the best mode of protecting human 
health and the environment. This option is the only option that would account for those "yet to 
be detennined" unacceptable risks. If would eliminate limitations caused by current use of off-
site areas as residential property and control future exposure associated with active clean up of 
the Koppers site and its continued use as an industrial facility. 


Relocation is briefly mentioned in the May 2010 Feasibility Study. The Feasibility 
Study recognizes that in order to achieve the remedial goals, the following may be done to 
dismpt the potential exposure pathway: (May 2010 Feasibility Study at 3-52). 


3. "Current receptors could be removed from the area and future receptors could 
be prevented from becomine residents of fthel area. This would achieve the soal of 
disruptins the potential e.xposure pathway and eliminatins the potential risk/hazard 
to public health and/or the environment." (emphasis added). 


This is the only mention of relocation as an option in any ofthe feasibility studies or in the PP. It 
cannot be viewed as an altemative considered by the EPA since it does not meet the evaluation 
requirements of 40 CFR § 300.430. By failing fo develop relocation as an option, fhe EPA 
precludes further consideration of relocation as an altemative unless there is a significant change 
in available information for off-site characterization. 40 CFR § 300.430(f). 


Relocation must be considered as an alternative for community acceptance. The EPA's 
evaluation cannot be considered adequate without a discussion of relocation in light ofthe mles 
and goveming policy. Dioxins have been found inside homes. The rest of the off-site 
contamination is still to be determined. The absence of relocation as an option is illogical and 
exemplifies a lack of diligence on the part ofthe EPA. 







The plan to scrape soil from residents' yards to be stored on the site is absolutely 
unacceptable to the community 


As stated above, the residents of fhe Stephen Foster neighborhood remain adamantly 
opposed to fhe plan fo scrape contaminated soil from their yards and store it on the site. The 
institutional controls to accompany such a remedy are also completely unacceptable. As an 
altemative the EPA offers up a combination of engineering and institutional controls which 
would effectively cap the property owner's land and then prohibit such owner from doing much 
of anything with that land in the future. The residents demand that a proper cleanup be initiated 
which would include relocation to remove citizens from their toxic community. 


The removal of impacted soils from the neighborhood will result in a severe disruption of 
the lives and privacy of the residents of fhe Stephen Foster neighborhood. The May 2010 
Feasibility Study dismissed this concern, calling the soil removal a "one-time event." (p. 3-53). 
Yet, ftill data collection to characterize off-site contamination has not been completed. Without 
that data, there is no way to predict whether this removal will be the aforesaid "one-time event" 
or a series of events to ensure the contamination is fully eradicated. Further, the removal ofsoil 
will destroy landscaping and damage or destroy all of the massive oaks, pines, maples, cherry, 
and other native trees in the area. Only the pines have a deep enough tap root to avoid damage 
by excavation. The majority of other trees have extremely superficial root systems which am a 
little more than a foot beneath the ultra sandy, nutrient-poor topsoil. A simple drive through fhe 
surrounding community reveals the natural beauty of the area, a beauty the residents highly 
value. Once the soil is scraped, institutional controls will be needed, although likely ineffectual, 
after the excavation is completed. Animals are likely fo dig farther than two feet, trees planted 
by residents may have a root system that extends farther than two feet, and such frees may bear 
fruit contaminated by the unexcavated soil underneath. Even an industrious child may dig past 
that two foot mark. How does the EPA propose to prevent these events? Although these issues 
have been brought to the attention ofthe EPA time and time again, including in our comments fo 
both versions ofthe feasibility study, they are still not being addressed in the PP. 


The storing of contaminated soil onsite is completely abhorrent to the residents of the 
Stephen Foster neighborhood. They do not want a Mt. Dixon in their midst. Capping the soil 
does not make it disappear. The contamination remains on the property and will threaten the 
adjacent neighborhoods with recontamination in the ftiture. In addifion, if limits ftafure options 
for the site and fhe residents are hopeful that ifthe site is properly cleaned if can be created into 
something the community can be proud of instead ofa reminder of Gainesville's dirty past. 


The PP does not evaluate disposing of soils off-site. They should provide cost estimates 
and a plan for disposing of soil off-site as one of the remedial altematives. This discrepancy 
ignores a valid and effective means for cleaning up the site, as well as the neighboring 
community. Further, only part ofthe area on site is proposed to be capped. As for the rest ofthe 
area, the EPA remains vague and makes references to either providing more caps for fhe that area 
or excavating the soil. The EPA must be clear and straightforward conceming everything they 
plan to do onsite. If they plan to excavate, they must say so clearly and indicate which areas they 
intend to excavate. They must also state what fhey plan to do with that contaminated soil once 







excavation is complete. If they plan to cap or utilize other engineering controls, they similarly 
must say so clearly and indicate which areas on which fhey intend to use the controls. 


Additionally, the PP does not fully consider the impacts from on-site activities that may 
impact the surrounding community during the implementation ofthe remedial altemative such as 
dust, noise, and other exposure mechanisms. The PP explains that Beazer has "begun interim 
measures to reduce dust including planting of vegetation over former operation areas." (PP pg. 
14). The PP goes on to state that "Beazer East is implementing dust control of continuous water 
application to suppress dust." The PP does not elaborate on precisely what this continuous water 
application entails, how often the wafer is being applied, whether this is a recognized and safe 
method of suppressing dust, when the water application is needed, or the level of protection this 
provides fo the adjacent community. 


All ofthe above commentary proves that the EPA's PP is not protective of human health 
and the environment. As this is a threshold criterion under 40 CFR § 300.430(f)(l )(i)(A), this 
remedial altemative should have been discarded early on by the EPA. 


Storm water runoff control has not been adequately explained 


To control storm water the EPA proposes the following: 


"Storm water controls will consist of: (a) grading and contouring the Site to direct 
mnoff toward collection points; (b) installation of one or more detention/retention 
ponds; and (c) possible replacement of the exisftng Site stomi water ditch with 
another ditch or with an engineering conveyance such as an underground concrete 
pipe (culvert)." (PP pg. 14). 


This remedy does not fully explain how it will be adequate to control storm wafer mnoff. There 
is no elaboration on how fhe grading and contouring will direct runoff toward collection points 
or how the detention/retention ponds will contain the water in such a way to prevent 
contamination ofthe soil and groundwater beneath it. Without fhis infomiafion, there is no way 
for the community to analyze fhe altemative under the criteria in (e)(9), especially protection of 
human health and the environment and effectiveness in the short and long term. 


The proposed remediation ofthe Hogtown and Springstead Creeks is not adequate 


The PP states the following for remediation of the creeks: "Ongoing detention basin to 
mitigate ongoing impacts. Excavation and removal of impacted sediment in excess of the 
probable eftects concentrafton (transport and consolidate on-site). Monitored natural recovery of 
remaining impacted sediment until concentrations reach threshold effects concentration or 
background levels." (PP pg. 33). What exactly the detention basis will be or how it will mitigate 
ongoing impacts is unclear. In addition, this remedial action is vague on exactly what standard 


•* See William Barnard & Brad Uhlmann, MACTEC, Preliminaiy review comments on .AMEC report entided 
"Potential Fugitive Du.st Impacts Predicated from .4ir Dispersion Modeling Koppers. Inc. Wood-Treating Facility 
Gainesville. Florida" at 3 (Oct. 7, 2009) (e.xplaining that build-up of to.\ic materials could continue to occur at the 
air/plant boundary and in soils when removal via the precipitation run-off occurs). 







the EPA is using to clean fhe creeks. In a letter from Dr. Stephen M. Roberts and Dr. Leah D. 
Stuchal ofthe University of Florida fo Liga Mora-Applegate ofthe FDEP, the Drs. recommend 
Florida Residential CTLs for sediment in fhe creeks given the proximity of the creeks to 
residenfial yards. Letter from Dr. Roberts and Dr. Stuchal to Ms. Mora-Applegate dated 
Eebruaiy 10. 2010 pg. J attached to these comments. In addition, the Drs. also state that 
"[gjiven that PAHs and dioxin contamination in creeks are not consistently co-located, this 
remedial effort cannot be assumed to address the issue of dioxin contamination." Id. at 3. The 
community agrees with fhe Drs. assertions and insists that the EPA clean up the creeks to Florida 
Residenfial CTLs and address fhe issue of dioxin contamination. 


An adequate explanation of various former trenches as well as possible drum burials or 
dumping sites is not included nor is any suggested remedy for these possible contamination 


areas 


Aerial photos taken in 1965 and 1971 ofthe site reveal trenches in the woods north ofthe 
site which are no longer in existence. What happened fo these trenches? What were fhese 
trenches used for? How does fhe EPA plan on investigating these trenches? 


Anecdotal evidence points to locations of possible dmm burial and other dumping sites. 
These would constitute additional contamination areas outside of the documented source areas. 
The EPA gives no indication in their investigation of the site that they have looked for the 
possible additional areas of concem. Scott Miller, EPA project manager stated that there will be 
a "work plan coming forth" to address buried drums. (August 5, 2010 EPA Meeting Official 
Transcript pg. 112 lines 7-9). This vague language is simply not acceptable to fhe community. 
Simple ground penetrating radar in the areas of concem would be sufficient to begin 
investigation ofthese sites. The community expects a commitment by the EPA to search for and 
analyze these areas and incorporate them into their PP. 


40 CFR § 300.430(d)(1) states that the purpose of the remedial investigation (which 
supports all ofthe plans the EPA subsequently issues) "is to collect data necessary to adequately 
characterize the site for the purposes of developing and evaluating effecfive remedial 
altematives." § 300.430(d)(2) goes to on require that the EPA "characterize the nature of and 
threat posed by the hazardous substances and hazardous materials and gather data necessary to 
assess the extent to which the release poses a threat to human health..." Without fully analyzing 
any possible dumping sites, dmm burials, and former trenches, the EPA cannot be certain they 
have gathered all of the requisite data to create a full contamination characterization. Without 
this data, fhe EPA cannot assure the community their chosen remedial altemative will be 
effecfive. 


The PP completely ignores contamination known to exist inside residences 


Tests on fine particulates have been performed on the inside of several homes within two 
miles from the site. The results were shocking to the residents and their attomeys. The dioxin 
levels, thought fo be some ofthe most dangerous contaminants on the planet, range from 400PPT 
to 1 lOOPPT - over 1000 times higher than the levels deemed safe by the EPA for outside soil 
contamination. TCDD, a dioxin found inside homes, is a known carcinogen. In addition. 







exposure to this chemical can cause a host of other illnesses, including reproductive issues, 
development problems, immune system suppression, heart disease, diabetes, homional changes, 
liver damage, pancreatic abnormalities, problems with the circulatory and respiratory systems, 
etc. Children, who are particularly susceptible, are coming into contact with these dangerous 
contaminants inside their own homes and the schools fhey attend (twelve of which are located 
within two miles ofthe site). 


According fo 40 CFR § 300.430(d) the remedial investigation should perfonn field 
investigations sufficient to assess the following: physical characteristics of the site; 
characteristics or classification of air, surface wafer, and groundwater; general characteristics of 
the waste; extent to which fhe source can be adequately identified and characterized; actual and 
potential exposure pathways through environmental media: and actual and potential exposure 
routes, such as inhalation or ingestion. Obviously, finding fine particulates inside residences 
shows an actual exposure route, more specifically actual e.xposure. The tesfing perfomied thus 
far was limited in scope and ftarther testing is warranted. One ofthe major aims ofthe remedial 
investigation is to determine risks to human health. Human health is surely affected by dioxins 
inhaled and ingested inside fhe homes of residents. It is illogical for the EPA to solely conduct 
soil and groundwater sampling when confirmed contamination exists within residences. This 
poses an immediate threat to the residents of the area. Mr. Scoff Miller of the EPA has been 
asked directly whether or not addifional testing will be done on the homes. He has refused to 
answer. Those residents with means, a/k/a "Koppers Refugees," have been fleeing the area, 
abandoning their homes, in order to escape this harmfial contamination. Those without means to 
do so are consumed with constant wony and stress about how these deadly chemicals may be 
affecfing their health and the health of their families. These residents are not accessing fhe site 
or purposefully exposing themselves to harmftil contaminants. They are simply attempting to 
live their lives in what is supposed fo be a safe haven: their homes. 


It is not clear that the EPA is going to follow mandated Florida CTLs 


In the second to last Remedial Action Objective (RAO), the EPA states that they plan fo 
"restore quality of groundwater outside of source areas to beneficial use having COC 
concentrations no greater than Federal MCLs or̂  Florida GCTLs." (PP p. 12). The EPA is 
required to clean up the site according fo Florida GCTLs which are much more protective than 
Federal MCLs. 


In addition, the EPA states that they will clean up fhe site according fo 
commercial/industrial CTLs. Which will it be? In a recent EPA meeting, Scott Miller, project 
manager for the site, stated that the ftjture land use at the site may possibly be a mixed use with a 
residential component. (August 5, 2010 EPA Meefing Official Transcript pg. 10 lines 19-21). 
Later he states "...there are many sites that have been cleaned up to commercial/industrial 
standards, where there's been exposure barriers deployed at the site, and there's now residential 
use ... People live there. Townhomes. That would also be appropriate for this site." (Transcript 
pg. 38 line 25 - pg. 39 lines 1-6). We assume he deems commercial CTLs appropriate for the 
site since Florida land use codes typically group mixed use and multi-family housing under its 
commercial sections. If is ludicrous to think it is appropriate to have commercial CTLs (even 
more outrageous to consider industrial CTLs) on land that will be supporting residences simply 







because fhe Florida zoning code considers mixed use and multi-family housing commercial. 
CTL levels are based on frequency of exposure. If an individual lives on a site in a townhome, 
he will be frequenftng the site as often as someone that lived on the site in a single family home. 
His cancer risk will increase in the same fashion as a resident of a single family home. In 
addifion, the Gainesville City Commission passed a resolufion in 2008 which stated the site 
should be cleaned up to Florida Residential CTLs. This resolution was completely disregarded 
by the EPA. 


The Table 1 in the PP states fhe clean up goals for COCs. (PP pg. 13). Under the 
groundwater table, benzene is listed twice, once using the Florida CTL (1 ug/L) and again using 
the Federal MCL (5 ug/L). It is not clear which one the EPA will be using on this site. The EPA 
must use the most profecfive clean up level, which is the Florida level of 1 ug/L. This should be 
corrected in the PP so that fhe correct clean up level is clearly stated. 


Further, the EPA appears to criticize the Florida CTLs for dioxins and furans stating "[a]t 
present there is significant ongoing debate between and among researchers, different regulatory 
agencies, and fhe regulated community regarding the toxicity of dioxins/fijrans and whether 
meaningftal human-health risks are posed by low concentrations ofthese contaminants..." (PP 
pg. 13). They go on fo mention that Florida's default SCTL is "at the low end ofthe range." 
While the final sentence indicates the EPA intends to use Florida's CTLs, the enfire diatribe is 
troublesome and leads the reader fo believe that if the EPA can find a way around it, they will 
attempt to use a level higher than the mandated Florida level. The EPA is cleaning up a site in 
Florida and is required to use Florida CTLs. 


The community insists that residenfial CTLs be used if any sort of residenfial housing is 
contemplated in the ftature for the site. These discrepancies should be fixed to make it clear that 
the EPA will use the applicable Florida CTLs. 


Conclusion 


After twenty-seven years in the making, fhe PP fails to follow the mandates of 40 CFR § 
300.430 in numerous ways. The PP relies on incomplete data, the remedies selected fail to take 
info account effects to the residents of the Stephen Foster neighborhood, the remedies are not 
appropriately analyzed under the nine criteria, and a discussion of fhe most beneficial option, 
relocation, is not included in the PP. The community has serious concems about many of the 
proposed remedial actions including storing contaminated soil on-site, clean up of the local 
creeks, and stonn water runoft'. The community wants a work plan now that addresses what the 
EPA will do to investigate possible drum burials, storage sites, and locations of former trenches. 
The EPA must make it clear in the PP that they intend fo use the most stringent clean up target 
goals, which are Florida's CTLs. Most importantly, the EPA is ignoring data confirming actual 
contamination inside of residences. All of the EPA reports to date are silent on what the EPA 
intends fo do to remedy this deadly contamination. All of these issues should be addressed 
before a final remedial option is selected so that all potential hazards and concems of fhe 
Stephen Foster neighborhood can be given appropriate weight in the selecfion process. 







SFNPG would like to point out that many minority and people of lower socio-economic 
status reside in the area surrounding the site. In light of the EPA's mandate for environmental 
justice, the community hopes the EPA would be more sensitive about their approach to 
community involvement. In a recent July 22, 2010 memorandum from the EPA, the EPA states 
that achieving environtttental justice is an asency priority and should be factored into every 
decision.' The memorandum defines environmental justice as the "fair treatment and meaningful 
involvemenf' of all people regardless of race, national origin, or income in the fonnulation of 
rules and the implementation of cleanup processes. This cleanup process has taken in excess of 
twenty-seven years. In response fo learning ofthis fact during an investigation by CNN into the 
Gainesville Superfund site, Mathy Stanislaus, EPA's new Superfund Program Director, admitted 
that "community residents should be ansrv for how Ions this is eoitis on and how lone they 
have waited for their cleanup." That is unfair treatment. As stated before, the community was 
not consulted while the EPA perfonned their investigations and research. That shows a complete 
lack of involvement, much less meaningful involvement. The EPA is not only failing to follow 
its own directive on environmental jusfice, it is acting in a way that completely contravenes the 
spirit ofthe mandate. 


Once again, SFNPG would like to remind the EPA that neighboring residents had no part 
in contributing to, endorsing, or encouraging the hazardous pollution that now lies within their 
yards and inside their homes adjacent to the site. The EPA has failed fime and again to recognize 
the degree to which the residents have been impacted by this contamination. SFNPG implores 
the EPA to take fhe concems of the community seriously and factor them info their remedial 
altemafive selecfion. SFNPG expects the EPA to use its full authority under the law fo protect 
the health and environment ofthe citizens most impacted by this ongoing tragedy. 


Please feel free to contact me directly with any quesfions or concems you may have. 
Please direct all correspondence regarding these comments to the undersigned counsel. 


Sincerely, 


Sarah Schwemin 
Attorney for the Stephen Foster Neighborhood 
Protection Group 


^ EPA, Interim Guidance on Considering Environmental Justice During the Development of an .Action, July 22, 
2010. 
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October 12, 2010 


Mr. Scott Miller, Project Manager 
US EPA REGION 4 
61 Forsyth Street, S.W. 
Atlanta, GA 30303-8960 
Email: iniller.scott(a)epainail.epa.gov 


RE: Open Letter to EPA Region 4 on the Cabot-Koppers Superfund Remedial Plan (dated July 15, 
2010) & EPA Koppers Fact Sheets (dated September 10, 2010) 


Dear Mr. Miller: 


I am writing to you on behalf of BANCCA.ORG, and many of the citizens of Gainesville, Florida and 
Alachua County, regarding concerns about the recently released EPA Remedial Plan for the Koppers 
Superfund site. We intend to publish this same letter online in an open letter format for our worldwide 
audience, in order to raise awareness of the issues at the Koppers Superfund site in Gainesville. 


While we appreciate your efforts with regard to this complex and challenging site, it is our strong belief 
that the problems that this former wood treatment site presents to our community are not being 
adequately addressed by the EPA's proposed Remedial Plan, particularly with regard to the protection 
of human health. 


We believe there are serious deficiencies in both the plan itself and the approach taken by the EPA. 
Also, we are concerned about a number of other problems we have uncovered through our own 
research during the last few months. 


This letter will attempt to detail and explain where the EPA's actions, (or lack thereof), and its 
proposed Remedial Plan (RP) and Feasibility Study (FS), have failed to meet state and federal 
requirements, CERCLA requirements, the EPA's own Guidance Documents, as well as the needs of our 
community with regard to the cleanup of this site, the protection of the health of our local residents, the 
protection of our environment, and our local water supply. 


We hope that this letter will explain our concerns in a clear and concise manner, in order to assist the 
EPA in tailoring a revised and improved plan that better suits our community's needs, meets our 
ARARs, and is more protective of human health and the environment. 
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1. The EPA issued a Remedia l Plan BEFORE the Remedia l Inves t iga t ion was Comple te 


EPA and CERCLA guidelines dictate that the Remedial Investigation (RI) is the first step in the remediation process 
for a Superfund site, but with regard to the Koppers site, these rules appear to have been turned upside down. 
Instead, the RI remains incomplete even today, especially with regard to the testing of offsite soils and offsite 
groundwater contamination. 


2. 
3. 


At this time, the extent and boundaries of offsite soil and groundwater contamination remain unclear, which creates a 
wide array of problems for residents, local government officials, city road crews, utility staff, realtors, and most 
importantly, for the children, who are the most vulnerable population where toxic dioxin exposure is concerned. 


The RI was so poorly done that some onsite source areas were not even identified, tested or included in the Remedial 
Plan. In fact, it was our website: BANCCA.ORG, that revealed to tlie general public on May 31, 2010 in a Special 
Report entitled, "Wliat Lies Beneath -Are Tliere Barrels Buried a t the Koppers Superfund Site? Plus Wltat Historical 
Aerials May Reveal..." (This report is available online at our website here: 
http://wvvw.bancca.org/CCA Editorials/Koppers Superfund Site Special Report.htm), 
that there were possible overlooked source areas visible in historical aerials from the 60's and 70's, and reports of 
probable buried drums of toxic waste onsite, which we had learned by interviewing local residents who had lived 
next to the site for decades. Our review of the historical aerials also revealed 3 possible disturbed areas that had not 
been investigated by the EPA or Beazer before. 


One area in particular consists of what appear to be six (6) long deep parallel trenches, which we now refer to as "The 
Trenches Area". Fortunately, the EPA has finally recognized this area of the site on its latest plan graphic, where it is 
referred to euphemistically as a "Historically Disturbed Area". Yet to date, there has been no explanation of these 
"trenches" by either Beazer or the EPA, nor testing of this area for contaminants, nor has the EPA committed to doing 
any cleanup of these potential source area(s) found in the aerials. 


Reviewing historical aerials as part of an RI for a Superfund site is nothing new or novel. In fact, the importance of 
reviewing historical aerial photos for potential source areas during the Rl phase is clearly explained in technical 
reference manuals, such as the textbook, "Practical Handbook of Environmental Site Characterization and Ground-
Water Monitoring, Second Edition", edited by David M. Nielsen, pgs. 100-135 (Portions of this book are available 
online here: http://tinyurl.com/2dp6soz ). 


This textbook discusses the importance of site reconnaissance, local interviews, reviewing historical records and 
aerials, owner records and documents, topographical maps, local and state environmental regulatory agency files, 
and how this vital information directly relates to the proper characterization of the contaminated environmental site, 
showed 3 disturbed areas , 


In addition, the other disturbed areas in the so-called "Northern Inactive Area" have not been addressed at all in the 
current EPA Remedial Plan, even though the highest levels of dioxins on the site were found in one of these areas, 
(xviierc tiioxin levels are 24,377 times liiglicr tlinn Floriiin rcsiiieiitinl SCTLs). We personally reported during the June 16, 
2010 Koppers site walk-thru, that based on our own reconnaissance, there is a treated wood disposal area at this spot, 
where piles of decades-old creosote utility poles lie covered up witli vines. Yet, the EPA's proposed plan makes no 
mention of the remediation of this source area, or its very large pile of debris. 


Recently, we learned that the EPA has also known about offsite groundwater contamination west of the Koppers site 
for at least 4 or more years, as evidenced by the contamination of the Geiersbach well, located adjacent to the 
western easement at 410 NW 26"̂  Avenue in the residential neighborhood. But, the EPA has failed to inform tbe 
general public about this offsite groundwater contamination. This 228-foot-deep private water well which tapped 
into the Floridan aquifer, was purchased by Beazer East from Mr. Geiersbach in 2004, and subsequently plugged, 
because it was found to be cotitantinated by benzene, naphthalene and other methyl-phenols. 
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However, until we brought this issue to tlie forefront last nionth, this information had been buried in an 
EPA/USACE Five Year Review Report about the Cabot site, and was never mentioned in any recent EPA documents 
about offsite contamination from Koppers. It was ns if this contaiiiinntion linii never Imppeiieti... Yet, it is clear that there 
is now offsite groundwater contamination in the residential neighborhood on the western side of the Koppers 
property that has not been considered in the EPA's Rl or proposed plan. 


We believe that these facts provide significant proof that Region 4 EPA staff failed to fulfill their obligaHons to do a 
proper Remedial Investigation as required by CERCLA for this site. 


Tlie intent of an RI is to collect the minimum data necessary to complete a Feasibility Study. The Feasibility Study is 
intended to distill the number of possible alternatives into a manageable subset of alternatives that can be effectively 
evaluated. It is acknowledged that there are data gaps that will need to be closed; however, it should be noted that it' 
is common to continue to gather data as needed throughout the Remedial Design and in some cases the Reniedial 
Action. 


Note: Have Adrian look at the Rl and see if he can address some of the historical aerial concerns. 
4 . T h e EPA's R e m e d i a l P l a n f o r O n s i t e C o n t a m i n a t i o n R e c o m m e n d s U n p r o v e n R e m e d i e s ( R E M O X 


- ISBS) a n d F a i l e d S c e n a r i o s 


a . REMOX is a n u n p r o v e n product t ha t shou ld not be used a t th is si te 


The Remedial Plan calls for the use of ISBS for treating DNAPL in the 4 major source areas onsite, and the product 
that the PRP wishes to use is REMOX EC, supplied by Adventus Americus, and manufactured by Carus Corporation. 
Tlie plan is to pump thousands of gallons of REMOX into the Koppers site. However, REMOX is a mosHy unproven 
product, which has been promoted heavily by Adventus and Beazer, in spite of numerous questions that remain after 
the pilot test onsite in 2008. Data from the pilot test indicates that the REMOX was not successful, and one email from 
Kelsey Helton of FDEP, dated Feb. 25, 2008 expresses concerns about purple colored groundwater detected in a 
Hawthorne Group well at the Koppers site after the initial pilot test. In that email to Mitch Brourman (see PDF file: 
"ATTACHMENT A"), Kelsey spells out how this problem violates state and Federal law: 


"Migrat ion of injectants wi th constituents exceeding groundwater standards across aquifers is not 


authorized by the site specific UIC variance issued for this pilot nor is it al lowed by state or 


federal UIC rules. As such, FDEP requests that Beazer provide a more detailed account of what was 


observed during the initial ISBS injection activities, any supporting groundwater analysis and a 


proposed monitoring scope to be initiated in the March 2008 sampling event- if not sooner- to 


ascertain the extent and magnitude of migration of the permanganate constituents into the 


Hawthorn." 


We noticed similar concerns about "perplexing" purplish-colored groundwater in an email from EPA's William 
O'Steen to you, Mr. Miller, on the ARI CD, which we mentioned at the August 5"' public meebng, which describes 
how a purple colored groundwater suddenly appeared in Hawthorne Group monitoring well (HG-29D) at the 
adjacent Cabot site, after the REMOX pilot test, which seems to indicate that using REMOX at this site is problematic, 
if not teclinological infeasible, and could pose a threat of contamination to offsite groundwater. 


We also uncovered two documents that refer to either "cavernous features" or "karsts" possibly being present deep 
beneath the Koppers site, which would preclude the use of ISBS at this site, since using REMOX could not only have 
the potential to cause the groundwater contamination to worsen, but could cause it to accelerate and move offsite 
more rapidly than expected. 
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Moreover, REMOX EC has been promoted heavily by Beazer, Adventus and their affiliated remediation contractors, 
while very little peer-reviewed data exists to support its actual efficacy. FDEP and EPD staff have expressed doubts 
about this product. In addition, our citizens are opposed to having this site become a "beta test site" for an unproven 
ISBS product, which appears better suited to generating a profit for the firm that supplies the product that it does in 
immobilizing DNAPL. 


If REMOX fails at this site (and some say this already appears to have happened during the 2008 pilot test), our water 
supply could be impacted in the future, as BTEX contaminants, manganese and other heavy metals move offsite. 


Finally, we learned last week that Neale Misquitta, Manager and Principal at botli Key Environmental, Inc and Field 
and Technical Services, LLC (FTS), who authored several reports related to the pilot test of REMOX at this site, was 
indicted by the US Department of Justice on fraud charges. (See this for yourself here: 
http://vvww.justice.gov/usao/paw/pr/2010 september/2010 09 23 01.html). 


This certainly casts great doubt about the credibility of any reports that Neale or his firni(s) may have authored in 
support of REMOX and ISBS, and any other reports that he provided in related to the Koppers Superfund site. 


b. A Larger M o u n t D iox in Doomed to Foil? 


The remedy selected by the EPA for the onsite contamination involves consolidating thousands of tons of soil and 
laced with DNAPL and contaminated with dioxins, arsenic, PAHs, BAPs and other COCs into a huge consoli-dation 
area that will measure "approximately 32 acres", according to the May 2010 Final FS. 


This approach is the same approach used at other Superfund sites, including the Escambia Treatment Company 
(ETC) site in Pensacola, FL, where a similar consolidation area was created and nicknamed "Mount Dioxin". 
However, the "Mount Dioxin" slated for the Koppers Gainesville site has an area that is 3 times larger than the 
Pensacola "Mount Dioxin", making it one of tbe largest onsite hazardous waste consolidation areas at any Superfund 
site in the nation! 


Worse,/(?«.' people are azvare of the problems that were encountered in remediating the ETC wood treatment site in 
Pensacola, where residents were exposed to hazardous toxins over a 3 year period while the excavation was taking 
place, which lead to the relocation of some 420 households, or how the containment and capping of Mount Dioxin 
was actually a complete failure! 


The new book, "Sacrifice Zones" by Steve Lerner, details how the cap on Mount Dioxin lasted only 8 or 9 years before 
it was considered failed by the US Army Corps of Engineers. Children were even trespassing on the site and using 
the cover of the hazardous waste pile as a giant slide for their amusement, he noted, and the entire waste pile had to 
be uncovered and reburied (at great taxpayer expense) by creating a lined hazardous waste landfill onsite. 
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[Aerial View of Mount Dioxin, Pensacola, FL - Imagine a mound at the Koppers site 3 times larger than this one.] 


Lerner's book describes the issues with Mount Dioxin like this: 


"The EPA's preferred remedy [for dealing with the failure of Mount Dioxin] is to rebury the wastes on site along with 
contaminated soils from the surrounding communities in an expanded pit....The depth at which engineers plan to 
rebury the waste is particularly problematic on this site because il is only five feet above the high groundwater 
elevation, [Wilma] Subra explains. In other words, this large volume of untreated, highly toxic wastes will be 
separated from the high groundwater mark in the shallow sand and gravel aquifer by only a leaky piece of plastic 
and five feet of soil... 


...Rebur>'ing the wastes without treating them is not only ill advised from a public health standpoint- it is also 
against Florida law, [Wilma] Subra contends. "The state of Florida has a prohibition on landfills for such waste," she 
notes. Nevertheless, a deal has been made to go ahead with the re-internment of Mount Dioxin." 


According to the Institute for Southern Studies website: "On ]uly 8, 2009, the last shovel of soil from the ETC 
stockpile [Mount Dio.xin] was excavated and permanently interred along ivith approximately 500,000 cubic yards of 
contaminated soil in an IS-acre on-site containment cell." 


These accounts detail how the EPA is planning to implement a remedial strategy that has already failed at another 
Superfund site here in Florida, only on a scale that is 3 t imes larger! But unlike the ETC site, the large area 
needed for containment at the Koppers site means that there will not be enough area left over to rebury the hazardous 
waste if this first containment effort fails in the future. Tliis is especially true if the site is redeveloped as commercial 
property. 


Tliis is why it is so vital that as much toxic soil and debris as possible be removed, (or treated and removed), from this 
site. We cannot afford another failed Superfund site cleanup, as has happened in the past. Our water supply will be 
in jeopardy in the future by any failure of this cap-and-cover strategy. 


5. EPA is Not be ing Transparen t a n d is do ing a Poor Job of Public Communica t ion 


Tlie EPA's "Community Involvement Program (CIP), which is a required under Section 117 of CERCLA law, has 
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bordered on being farcical. Considering that this site has been on the NPL for 26 years, it is only in the past few 
months that we have had any meetings with the public on this site, and by our coimt, there have only been 4 meetings 
with the general public in the last year. Yet, note what the EPA Document "Gnidnnce for Comiucting Remedial 
investigations and Feasibility Stiuiies Under CERCLA" states about timing of community relations activities on page 1-9: 


"Community relations is a usefiil and important aspect ofthe RI/FS process. Community relations activities serve to keep 
communities informed ofthe activities at the site and help the Agency anticipate and respond to community concems. A 
community relations plan is developed for a site as the work plan for the RI/FS is prepared. The community relations 
plan is based on interviews with interested people in the conimunity and will provide the guidelines for future community 
relations activities at the site. At a niininnim. the plan must provide for a site mailing list, a conveniently located place 
for access to all public infonnation about the site, an opportunity for a public meeting when the RI/FS report and 
proposed plan are issued, and a summary of public comments on the RI/FS report and proposed plan and the Agency's 
response to those comments. 


The specific community relations requirenients for each phase ofthe Rl/FS are integrated throughout this guidance 
document since they are parallel to and support the technical activities. Each chapter ofthis guidance has a section 
discussing community relations requirements appropriate to that specific phase ofthe Rl/FS. Additional program 
requirements are described in the draft of Community Relations in Superfund: A Handbook (U.S. EPA, Interim, June 
19S8)." 


For reasons we do not understand, the normal guidelines for CIPs were not followed with regard to the Koppers site, 
to the detriment of our local community. The EPA meeting which occurred last week, was a shining example of poor 
public communication. Like most citizens, we received no notification whatsoever from the EPA about this meeting. 
There seemed to be a total breakdown of communication about this important public meeting. The lack of 
notification was blamed on an absence of email addresses and on the EPA database; but this excuse fails short given 
the amount of email communication received by EPA from the conimunity in the past few weeks. 


Tlie lack of transparency on the EPA's part is not limited just to the CIP either, as EPA staff have typically displayed 
an "ivory tozver mentality" that creates barriers to interpersonal communication and fosters distrust throughout the 
community. We can cite numerous examples of this, including: 1.) how you yourself suggested in a letter to the City 
of Gainesville that the EPA did not want to allow a copy of their draft Feasibility Study to be available at our local 
public library - a violation of the Florida Sunshine Law and Florida Public Records Act statutes, to 2.) a more recent 
exchange where you told Dr. Pat Cline, the designated Technical Advisor for Protect Gainesville's Citizens (PGC), 
and PGC staff, that they would have to use the Freedom of Information Act (FOIA) law to obtain copies of important 
technical reference documents about the Koppers' site for their research. Tliis lack of transparency has been a huge 
disservice to our community. 


4 . Risks to H u m a n Hea l th f r o m Diox ins, Arsenic a n d o ther COCs a re Being Downp layed 


We spent a great deal of time reviewing both the Draft (Working Copy) and Final versions of the Feasibility Study 
(FS) and the Human Health Risk Assessment (HHRA) documents. 


We are aware of several concerns regarding the HHRA itself, which was prepared by AMEC on behalf of Beazer East. 
One important example is a letter written today (Oct. 12, 2010) by Dr. Stephen M. Roberts, former EPA FIFRA SAP 
Chair, to Bob Palmer, Chair of the Alachua County Environmental Protection Advisory Committee about the results 
from the HHRA. (See answer to question #3 in excerpt from Dr. Robert's letter below.) 
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3. Did AMEC calculate the risks reasonably? Do you agree with AMEC's assessment of risks 
on-site? 


We have raised numerous technical issues with the human health risk assessments 
developed by AMEC. These have been outlined in detail in technical reviews provided to 
the FDEP for each risk assessment. The bottom line is that we have recommended to 
FDEP that they should not accept any of the human health risk assessments submitted thus 
far. 


We studied in detail the Feasibility Study, and even ran a line-by-line comparative analysis of the Draft (Working 
Copy) version of the Feasibility Study vs. the Final version of the FS. We noticed that whoever edited this final FS 
modified almost every reference to die toxicological and health risk aspects in the FS document. We found numerous 
changes made that downplay the health risks from exposure to toxins. The effect is that the final version of the FS is 
weaker, less protective of human health, omits new data, and utilizes vague, euphemisdc and misleading terms to 
replace more specific and concrete phrases from the prior draft FS. 


It's as if the new FS sought to rciiKdiate tiie toxic contamination found at this site via prose, ratlier tlian science. Tlie 
results are embarrassing, and seem designed to benefit the PRP, not human health or the environment. How the EPA 
could allow this to happen unchecked is astonishing, especially given that the PRP is supposed to "conduct tiic FS 
under tlie review and oversight of tire EPA" and "correct any deficiencies discovered during tlic conduct of tlie 
Agreement". 


We can state this with great accuracy - we utilized a software program called Araxis Merge to evaluate the two FS 
versions side-by-side and line-by-line to see the exact changes that had been made between the versions. As a result, 
we noticed that many specific key phrases were altered in the final FS version to dilute the content in this version of 
the report. We found phrase subsbtutions such as: "impacted media" to replace "contaminated media", "chemicals 
in the environment" to replace "chemical contamination", "constituents at the site" in lieu of "site contamination", 
and so on. 


In the table below is one example of the kind of "remediation by prose'" that took place when EPA's FS for the 
Koppers Superfund site was "sanitized" by a Beazer's environmental subcontractor. This excerpt serves as a clear 
example of why our residents have filed a formal complaint with the Florida Board of Professional Engineers 
demanding review of these documents, which were not signed and sealed by a professional engineer, as required by 
Florida law (which is an ARAR you were previously not aware of.) 


This particular example, where the text was adulterated in the Final version of the Feasibility Study by some 
unknown author, has a potentially severe and negative impact on the offsite soils remedy for every single resident 
whose yard is contaminated in the adjacent neighborhood. Notice how the wording about "1 x 10"̂  cancer risks" and 
ARARS were removed from the final FS - this kind of tampering appears to violate the intent of the Adminstrative 
Order, under which PRPs like Beazer are allowed to write their own FS! 


Draft FS Wording 
Line 345: Off-Site remedy OfR-4 allows for a 
flexible approach that may include institutional 
and/or engineering controls on properties that (1) 
are suitable for such controls and (2) have owners 
that are amenable to such controls. 


Where i n s t i t u t i o n a l / e n g i n e e r i n g con t ro ls are 
no t possib le or benef ic ia l , sur face-so i l 
r emova l w o u l d be app l ied . The recommended 


Final FS Wording 
Line 345 : Off-Site remedy OfR-4 allows for a flexible 
approach that may include institutional and/or 
engineering controls on properties that (1) are suitable 
for such controls and (2) have owners that are 
amenable to such controls. 


Where i n s t i t u t i o n a l / e n g i n e e r i n g con t ro ls 
are not possib le or benef ic ia l , sur face-so i l 
r emova l may be app l ied , sub jec t to o w n e r 
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remedy fo r areas of o f f -S i te soi l d e t e r m i n e d 
t o pose unacceptab le r isks is OfR-4 . 


The area t ha t w i l l requ i re remed ia t i on w i l l be 
de te rm ined t h r o u g h t h e ongo ing de l i nea t ion 
and r isk assessment process. I n de f in ing 
th i s area of r emed ia t i on , App l icab le or 
Relevant and App rop r i a te Requ i rements 
(ARARs) w i l l be cons ide red ; th i s inc ludes t he 
Flor ida s t a t u t o r y p rov is ion t ha t excess 
l i f e t ime cancer r isks be no g rea te r t han one 
in one m i l l i on (10~^). 


approval . 


« TEXT ADDED I N FINAL VERSION:>> 
I f a reas exceed ing F lor ida 's a l l owab le r i sk l i m i t o r 
de fau l t SCTLs a re i den t i f i ed b y so i l s a m p l i n g , 
Beazer East, I n c . , w i l l con tac t each a f f ec ted 
p r i v a t e p r o p e r t y o w n e r to d iscuss poss ib le 
approaches to address the so i l impac t s on the 
p r i v a t e p rope r t y . The p r i v a t e p r o p e r t y o w n e r m a y 
dec l ine to a l l o w Beazer to r emed ia te so i ls . 
Ne i t he r the l e a d e n v i r o n m e n t a l agency ( i n t h i s 
ins tance the EPA) n o r Beazer is ab le to r e q u i r e a 
p r i v a t e p r o p e r t y o w n e r to a l l o w access o r r e q u i r e 
r emed ia t i on to take p lace i f t he p r o p e r t y o w n e r 
dec ides n o t to do so. 


Still, having Beazer-funded subcontractors drastically modify and reword the EPA Feasibility Study to their liking 
does not remove the requirements upon the EPA to meet ARARs - which in Florida include SCTLs of 7 ppt for 
dioxins in residential soils and 30 ppt for industrial. 


Even so, statements made by EPA staff at last week's EPA public meeting seem to indicate that Beazer East might try 
to use risk assessment metliodologies to reduce or even eliminate the offsite remediarion they would be required to 
do, even though soil samples show that dioxins are as high as 69 ppt in the adjacent neighborhood west of the site. 
This would clearly violate CERCLA guidelines as well as Florida statutes and Administrative Code, and would 
quickly lead to a Federal lawsuit. The EPA should use every means necessary to prevent this from happening, 
because allowing lesser cleanup targets than the Florida SCTLs for offsite soils sets a precedent with wide-ranging 
deleterious impacts on future site cleanups throughout our state. 


In fact, regarding such precedents, the book "Sacrifice Zones" in chapter 2 about the Escambia Treatment Company 
site in Pensacola, in a secrion enbtled "How Much Dioxin is Too Much", author Steve Lerner makes it clear that the 
EPA is required to meet the 7 ppt standard, and that EPA's standards were actually much lower than they are now 
back in the early 1990s! This passage reads: 


"How Much Dioxin Is Too iVIuch? 


There Is also the question of what constitutes an adequate cleanup for soils contaminated with dioxin. When 
Williams and CATE first began demanding a relocation and cleanup In 1991. the U.S. EPA standards for dioxin in soil 
were 2 ppt In residential areas. 20 ppt in commercial areas, and 200 ppt in industrial zones. In 1998, however, the 
EPA issued a policy directive lowering the protection standard to 1 ppb [1000 ppt]. Tliis was meant to be an interim 
standard that would be reset once the EPA's dioxin health risii assessment was concluded. Almost ten years later 
that report has yet to be issued. 


To further complicate the question of how much dioxin should be permitted in the soil in residential areas, there is 
another set of federal Superfund rules which require that federal agents clean up the soils to state standards, which 
in Florida is 7 ppt in residential areas and 30 ppt in commercial/industrial areas. State and federal lawyers argued 
over which standard should apply for vears finally concluding that the state standard should prevail As a result, the 
area on which a commercial/industrial park will be built will be cleaned up to 30 ppt of dioxin." 


Source: "Pensacola, Florida: Living Next Door to Mount Dioxin And a Chemical Fertilizer Superfund 
Site", by Steve Lerner, from the website for The Collaborative on Health and the Environment: 
http://wwAV. healthandenvironment.org/articles/homepage/2628 


5. The EPA's Plan Does Not Require Epidemiological Studies or Biological Testing of 
Residents, Homes or Schools 
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Tlie EPA's plan fails to address the issue of epidemiological studies and biological testing for residents who live 
in the neighborhood next to Koppers and have long been exposed to toxins in the dust that blows offsite, as well 
as the contaminated stormwater that leaves the site and flows into Springstead Creek. 


These residents, who are referred to as "receptors" throughout the FS and other Koppers reports, have been 
exposed to these toxic, carcinogenic, mutagenic and teratogenic compounds for decades, and report many 
accounts of multiple cancers within the same household, cancer "clusters" within the neighborhood, 
mysterious pet cancers and premature deaths, and other health issues, such as MS, Parkinsons, skin and 
thyroid problems. As EPA scientists well know, many of these health problems can be caused by exposure to 
toxic compounds, such as dioxins, arsenic, pentachlorophenol, benzo(a)pyrenes, hexavalent chromium and 
mercury, all of which are found on the Koppers site, and many of wliich can be found in the offsite soils and 
storm water. 


This is why we recommend that the EPA push the CDC and the FDOH to begin epidemiological studies of the 
neighborhood and biological tesbng of the residents and tlieir homes. 


Yet, in spite of numerous requests by many citizens and our city and county commissioners to test for dioxins in 
the soil and indoor dust at nearby schools and daycare centers, the EPA has yet to require Beazer to do this, or to 
do it themselves. Such testing has been done at other Superfund sites, which has even led to tbe closure of some 
public schools, due to high dioxin levels. 


The EPA, the ATSDR and the FDOH are well aware that exposure to dioxins pose a special risk to small children 
due to their increased metabolism and sensitivity to environmental contaminants, and that children are at a 
greater risk of cancer and non-cancer health hazards from dioxin exposures. Tlieir failure to protect our 
children's health is nothing short of reprehensible negligence. 


There is a day care center located directly across the street from the Koppers main entrance, where to date no 
soil testing has ever been done. Tlie Stephen Foster Elementary School is located 0.6 miles northwest of the site, 
and the Sidney Lanier Elementary School is south of the site at about the same distance. Therefore, we 
recommend that these schools be tested immediately for dioxins, and if the levels are found to be elevated, 
additional testing should be done at other nearby schools. Tliere are at least a dozen schools and day care centers 
within a one mile radius of this toxic site. 


Worst of all, tlie ATSDR has delegated its legal duties to perform accurate health assessments to the Florida 
Department of Health, as it has similarly done in 38 other states, yet when we contacted Jennifer Freed of the 
ATSDR, whose signature appears on the June 2010 Koppers Health Assessment, she was unable to provide any 
backup data or calculations for us regarding this particular health assessment, which we believe indicates that the 
ATSDR is "rubber-stamping" health assessment reports produced by state health departments, without 
reviewing the data in the reports. 


When we finally did receive the actual data and calculations from FDOH for this report, and had other risk 
assessors review it, they were not in agreement with the conclusions of FDOH, and believed that the report did 
not take into considerabon non-cancer risks for children. 


In other words, other risk experts believe that the report by FDOH minimized the real risk posed by the dioxin 
levels in the soil in the residenbal neighborhood next to the Koppers site. Such actions by ATSDR and FDOH do 
not meet the intent or requirements of CERCLA to provide accurate health risk assessments for residents near 
Superfund sites. These requirements are legal ones, which are spelled out clearly in the aforementioned EPA 
Guidance document in Section 1.3.4 on page 1-4: 


1.3.2 Health Assessments 


Under CERCLA §104(i) (Health-Related Authorities),the Agency for Toxic Substances and Disease 
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Registry (ATSDR) must conduct a health assessment for every site proposed for inclusion on the NPL. The 
purpose of these health assessments is to assist in determining whether current or potential risk to 
human health exists at a site and whether additional information on human exposure and associated health 
risks is needed. The health assessment is required to be completed "to the maximum extent practicable" before 
completion ofthe RI/FS. 


Tlie EPA even publishes a detailed guidance document entided ""CERCLA Baseline Risk Assessment Human 
Health Evaluation EH-231-012/0692 (fune 1992)", that spells out tbe EPA's and the RPM's responsibilities to 
ensure that the Health Assessments are conducted properly (see it here: 
littp://homer.ornl.gov/nuclearsafet)Venv/guidance/cercla/cer-risk.pdf) 


Tlius, it is our opinion, that the practice of the ATSDR delegating its responsibilities to perform Superfund site 
health assessments to lesser-qualified and severely-underfunded state health departments is a practice that on its 
face appears completely illegal under CERCLA Section 104 and 40 CFR 300.430, and should be discontinued. 
Most importantly, nothing in these statutes eleviate the responsibility of the EPA, and in particular, the EPA 
RPM, to ensure that the health assessments are accurate and done properly. Thus, it appears that EPA Senior 
Management needs to get involved in reviewing this vital issue with ATSDR Senior Management to determine 
whether this practice of delegation health assessments should be allowed to continue. 


6. The EPA's Plan Fails to Address A i r Qua l i t y M o n i t o r i n g . 


Air quality monitoring is not addressed in the RP, the FS or the HHRA, but should have been an important part 
of all 3 documents. In fact, the air quality monitoring should have taken place BEFORE the site was closed, and 
before either the FS or HHRA were written, so that the data could have been incorporated into these reports. 


A letter dated July 2, 2009 from Randy Merchant of the Florida DEP to Scott Miller of EPA recomniended air 
monitoring and added the following: 


"One liiiiiian exposure pathway tiiat has not been fidly assessed is inhalation of contaminated dust from tlie site. Nearby 
residents, especially those west ofthe site, report wind-blowii dust. Findings of decreasing concentrations of arsenic, 
bciizo(a)pyrene, and dioxins in residential surface soil as yon move away from tlie site support this assertion." 


More to the point - neither AMEC, Beazer, EPA, FDEP, or even ACEPD have done any air quality monitoring to 
date, and there is no plan to do air quality monitoring in the future that we are aware of. Yet, we know from 
what took place at the ETC site in Pensacoloa that the nearby residents will likely be exposed to contaniinants 
when the onsite and offsite soils are remediated by excavation or grading. 


Author Steve Lerner detailed exactly how bad the air quality became near the ETC site in Pensacola during their 
two year remediabon, in his book "Sacrifice Zones": 


"Back in 1992. while the excavation was in process, residents in Rosewood Terrace, Oak Park, and Goulding, the 
communities adjacent to the plant, and in Clarinda Triangle, the community across the highway, began to 
experience a sharp increase in acute respiratory distress, nosebleeds, headaches, nausea, skin rashes, and a host 
of other ailments. The air tiad become so filled with dust from the constant bulldozing that residents decided they 
had to do something. Contractors doing the excavating were supposed to keep the dust down by spraying it with 
water during the excavation, but as one commentator on engineering ethics pointed out, the expense of spraying 
the water was bound to cut into the contractor's profits But for the residents who lived next door to the source 
of the problem, the cleanup itself was exacerbating already deplorable environmental conditions. The remedial 
excavation was creating clouds of contaminated dust in a heavily populated, urban area... 


...Joel Hirschhorn, a former government employee who worked on superfund issues for years... went through 
voluminous EPA documents and uncovered data, which demonstrated "that the original removal action had left 
very high levels of site contamination all over the site including in open pits and the areas not covered bv the pile 
of excavated materials." The remedial work neither removed the threat to shallow groundwater, "given originally 
by the EPA as the main basis for the action;" nor did it protect residents, he writes. This information provided 
Williams with a basis to contend that the removal action 'had itself caused preventable health threats," he notes." 
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But no one listened to them, and the digging continued, spreading contaminated dust throughout the 
neighborhood. The poor air quality caused a number of problems. One woman said her daughters would not play 
outside because "the air would make them itch and burn, and give them headaches." Another woman who works 
in her garden says she gets so dizzy doing it that she falls against walls. Residents of all ages were affected. "It's 
not old people [who are dying of cancer]. It is some of the young people In their 40s and 30s, because there is a 
young man who died right there, he was in his 30s," a resident told a CNN reporter... 
Some residents even tried to stop the excavation by standing in the way of the bulldozers..." 


Based on this information, we think it is crucial that air quality monitoring devices be installed in several 
locations west and north of the Koppers site during the remediation. These devices should be monitored 
frequently by local EPD or EPA staff during remediabon, to ensure that the kind of health hazard nightmares that 
took place in Pensacola don't happen here. This is the real "lesson learned" from the ETC cleanup. 


7. EPA Has No Plan to Relocate Residents Out of Harm 's Way 


The RP fails to consider the need to relocate the residents either temporarily or permanently, and states in the 
September 2010 fact sheet that, "Based on concentrabons of contaniinants in surface soil at surrounding 
residences and the practical reniedial alternatives that exist for preventing exposure to these soils, relocation is 
not warranted." Yet, recent tests of uidoor household dust in the local neighborhood using EPA method 4435, as 
detailed in the Federal class acbon suit against Beazer and Koppers (see Appendix of this PDF document: 
http://WWvv.bancca.org/Docs/Koppers%20Superfund%20Federal%20Lawsuit%20Filing.pdf), found indoor 
dioxin levels ranging from 34 ppt to 1150 ppt! 


How can the EPA ignore this data, when dioxin exposure poses such a clear threat to human health and these 
results clearly exceed even the EPA's own standards for dioxin level in soils! It is clear to us that Koppers created 
this widespread contamination now found in these homes and yards, and it is equally clear that Beazer and 
Koppers should be held responsible by the EPA to clean up this contamination. To do less, is to set a damaging 
precedent for all future cleanups at other sites throughout the nation. 


In our opinion, the precedent for relocation of exposed residents has already been set with the Escambia 
Treatment Company site in Pensacola, where over 400 households were relocated in the mid 1990s, under nearly 
identical circumstances. Thus, we believe that several of the households in the area west and north of the 
Koppers site should qualify for relocation, and that the EPA is dragging its feet and not enforcing its own 
relocahon policies at this site, all the while knowing that the remediation process will last "2.5 years", a length of 
time sufficient to qualify impacted residents for permanent relocation under the EPA's own "Interim Policy on 
the Use of Permanent Relocations as Par t of Superfund Remedial Actions." 


In fact, our own review of this EPA guidance document leads us to the conclusion that 3 of the 4 criteria needed 
to initiate permanent relocation apply in the case of the residents living adjacent to the Koppers site. 


We refer specifically to these 3 specific criteria: 


• Permanent relocation may be considered in situations where EPA has determined that structures cannot be 
decontaminated to levels that are protective of human health for their Intended use, thus the decontamination 
alternative may not be implementable. 


• Permanent relocation may be considered when EPA determines that potential treatment or other response 
options would require the imposition of unreasonable use restrictions to maintain protectiveness (e.g.. typical 
activities, such as children playing in their yards, would have to be prohibited or severely limited). Such options 
may not be effective in the long-term, nor is it likely that those options would be acceptable to the community. 


• Permanent relocation may be considered when an alternative under evaluation Includes a temporary relocation 
expected to last longer than one year. A lengthy temporary relocation mav not be acceptable to the community. 
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Further, when viewed in light of the balancing of tradeoffs between alternatives, the temporary relocation 
remedy may not be practicable, nor meet the statutory requirement to be cost-effective. 


8. The EPA's Plan Falls to Compensate Residents fo r Losses in Proper ty Va lues or Pay fo r 
Med ica l Test ing 


In addidon, the EPA has failed to require that Koppers/Beazer East compensate the residents for the losses in the 
value of their properties and belongings. Their home values have plummeted dramabcally in recent months, 
especially after the recent announcement of contaminated offsite soils by the Florida DOH and the ATSDR. 
Neither is there any plan to provide for medical testing, or compensation for pain and suffering for the affected 
residents. Tlius, many residents have had no choice but to sign on to a Federal $500 million class action suit to get 
relief for their losses. 


The residents have strongly voiced that they want biological testing, mcluding blood tests, to test for the presence 
of dioxins or other contaminants they have been exposed to over the years. They also want tlie dust in their 
homes and nearby schools tested for these same contaminants.Their request for biological testing is not without 
precedent either, as the same testing was done in Pensacola and showed elevated levels of dioxins in the local 
resident's blood, as the book "Sacrifice Zones" explains: 


"Blood sampling of former ETC workers and residents who lived near the plant were found to have "elevated levels of 
dioxin in their blood in excess of the general population" 25 years after the plant closed, [Wilma] Subra observes." 


Still, the EPA, ATSDR and FDOH have turned a deaf ear to the requests of local residents to have these vital tests 
performed. Some suggest tliis is part of a larger cover-up; that state and Federal government officials don't want 
these tests performed because the results might prove too shocking. Others suggest it indicates a failure of the 
federal and state government bureaucracies to protect the health of those who live in "sacrifice zones". 
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9. The EPA was Negligent in Allowing the Koppers Site to Remain Open as a Treated Wood 
Facility for 26 years After the Site was Placed on the National Priorities List (NPL). 


The Koppers Superfund site was placed on tbe NPL in 1984, yet over 20 years passed before any 
definitive action was taken by the EPA with regard to this site, in spite of reports showing that the 
groundwater contamination was spreading and leaving the site, and untreated storm water leaving the 
site violated Florida standards for both arsenic and chromium levels, by 8 and 18 times respectively. 


The decades-long inaction by the EPA led to additional exposures of the nearby residents to 
contaminated dust and other toxic airborne contaminants, including toxic fumes released when 
treated wood or other waste was burned onsite by Koppers employees (something which the EPA has 
failed to acknowledge to date, although we have learned of numerous reports from local residents of 
such activities occurring.) Additionally, had the EPA acted more quickly, it could have prevented much 
of the toxic storm water pollution that entered Springstead and Hogtown Creeks, which feed directly 
into our local aquifer. 


The EPA has failed in several of its enforcements duties as well, by not issuing any fmes or penalties to 
Koppers or other contractors for environmental violations related to this Superfund site. 


Had the EPA acted more quickly to close this toxic site, rather than allowing Koppers to continue to 
operate for an additional 25 years, this would have resulted in significant reductions ofthe exposure 
of local residents to the contaminants from the site- thereby reducing their incidences of cancer, 
neurological disorders, birth defects, reproductive disorders and premature pet deaths, all of which 
have been reported at a alarmingly high frequency in the surrounding neighborhood. 


Ironically, it was a Letter to the Editor written by this author and published by the Gainesville Sun, 
which exposed long-term contract between Gainesville Regional Utilities and Koppers for treated wood 
utility poles, and the subsequent nullification ofthis contract by the Gainesville City Commissioners, 
that triggered the final shutdown of the Koppers plant - not any enforcement action by thie EPA. 


But it is clear that the EPA bears a large share of the responsibility for the additional environmental 
harm caused to the local residents by this additional, yet preventable, exposure to dioxins and other 
toxins. 


For this reason alone, the EPA is obliged to provide the best remedy possible to deal with the offsite 
contamination in the neighborhood adjacent to the Koppers site, including relocation of affected 
residents whose property is now contaminated by dioxins, additional soil and indoor testing, testing of 
the nearby schools, epidemiological screening and biological testing of the residents. 


This is the veiy least that the EPA can do to compensate for the problems your negligence and inaction 
have caused over the last 3 decades. . 
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CONCLUSION 


In conclusion, we reject the EPA's poorly crafted Remedial Plan, the companion Fact Sheets, and the May 2010 
Final Feasibility Study. These reports don't just simply fall short - they are completely insufficient. 


The community of Gainesville, voted "No. 1 Place to Live in tite US", deserves a better Remedial Plan for the 
Koppers Superfund site- one that protects human health, our environment, and our precious vvater supply. 


We demand a plan that requires that Koppers and Beazer East pay to remediate the toxic legacy they have left 
behind, and compensate our residents who were unwitbng vicrims of their toxic trespasses. 


We deserve a remedial plan that does exactly that, and nothing less. 


Sincerely, 


Joseph S. Prager, President 
BANCCA.ORG, LLC 
Email: inbox@bancca.org 


cc: Lisa P. Jackson, EPA Director 
Stanley Meiburg, Director, EPA Region 4 
Franklin Hill, EPA Region 4 Superfund Division Director 
LaTonya Spencer, EPA Community Involvement Coordinator 
Craig Lowe, Mayor, City of Gainesville 
Fred Murry, Assistant City Manager, City of Gainesville 
Sen. Bill Nelson (U.S. Senate) 
Rep. Corrine Brown (Florida House of Rep., District 3) 
Rep. Charles Chestnut IV (Florida House of Rep., District 23) 
Rep. Cliff Stearns (U.S. House of Rep.) 
Dr. John Mousa, Alachua Co. Envirorunental Protection Dept. 
Rick Hutton, Gainesville Regional Utilities 
Dr. Pat Cline, Technical Advisor, Protect Gainesville's Citizens 
Bob Palmer, Chair, Alachua Co. Environtnental Protection Advisory Committee 
Robert Pearce, Technical Advisory Comm. Chair, Protect Gainesville's Citizens 
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Florida Department of Health 


Scott Miller 
Remedial Project Manager 
Superfund Division 
Superfund Remedial Branch, Section C 
U.S. EPA Region 4 
61 Forsyth Sfreet, SW 
Atlanta, GA 30303 


September 24,2010 


Re: EPA's Cabot/K.oppers Proposed Plan 


Dear Mr. Miller: 


Thank you for the chance to comment on EPA's July 2010 proposed plan for the Cabot 
Carbon/Koppers Superfiind site in Gainesville, Florida. 


On-Site Soil 


In a June 2010 letter, the Florida Department of Health (DOH) concluded that transport 
of contaminated dust from the Koppers site to the nearby Stephen Foster neighborhood is 
a public health concem [DOH 2010a]. The responsible party proposes to root rake and 
disk 26 acres of hardened lime rock on the site. Some ofthis area is within 100 feet ofthe 
Stephen Foster neighborhood. Root raking and disking have the potendal to create 
contaminated dust that can drift into the nearby neighborhood. This potential continues 
until the establishment ofa vegetative cover. 


In the Cabot Carbon/Koppers plan, EPA should require the responsible party to water the 
site to suppress dust formation prior to root raking and disking. While they root rake and 
disk, EPA should require the responsible party to continue to vvater daily or as necessary 
for dust suppression. After completion of root raking and disking, EPA should require a 
daily soil moisture check and water as necessary to prevent dust fonnation until a 
vegetative cover is fiilly established. After a vegetative cover is fully established, EPA 
should require a weekly check ofsoil moisture and water as necessary until 
implementation ofa permanent remedy. 


In the Cabot Carbon/Koppers plan, EPA should also require the responsible party to 
assess the health risk for future use ofthe Koppers hazardous waste site including 
commercial and residential. 


Off-Site Soil 
In a 2009 report, Florida DOH and the Agency for Toxic Substances and Disease 
Registry (ATSDR) concluded that incidental ingestion (swallowing) for more than a year 







of very small ainounts of surface soil from the City of Gainesville easement adjacent fo 
the western Koppers boundary between NW 26fh and NW 30th Avenues could possibly 
harm children's health [ATSDR 2009]. In June 2010, the Florida DOH found the 
temporary fence and waming signs were not effective in preventing trespass on this 
easement. Florida DOH recommended the City of Gainesville or responsible party 
replace the temporary fence and signs with a more effective barrier to trespass [DOH 
2010b]. In the Cabot Carbon/Koppers plan, EPA should require the City of Gainesville or 
the responsible party fo post waming signs and erect an effective barrier to trespass until 
soil in this easement is remediated. 


In two reports, Florida DOH and ATSDR concluded that surface soil testing in the 
Stephen 
Foster neighborhood adjacent to the Koppers site had not extended far enough and 
recommended additional testing [ATSDR 2009, 2010a]. In the Cabot Carbon/Koppers 
plan, 
EPA should continue to require the responsible party to test surface soil until they define 
the 
extent of contamination. 


Florida DOH supports the plan to remove off-site surface soil exceeding Florida's soil 
cleanup target levels and replace it with clean fill. 


Off-Site Indoor Dust 


In the Cabot Carbon/Koppers plan, EPA should require the responsible party to 
investigate site related contaminants in the dust of nearby homes, schools, and 
businesses. The 2009 AMEC Earth & Environmental, Inc. report is inadequate to assess 
this issue since it only addresses onsite dust deposition under current conditions and does 
not address past off-site dust deposition [AMEC 2009]. In the Cabot Carbon/Koppers 
plan, EPA should also require the responsible party to remediate nearby buildings found 
to have dust with site-related containinants at levels that pose an unacceptable risk to 
health. 


Off-Site Creek Sediments 


In a 2010 draft report, Florida DOH and ATSDR concluded that although incidental 
ingestion 
(swallowing) of very small ainounts of contaminated sediments in the Springstead and 
Hogtown Creeks is not likely to hami people's health, contaminant concentrations are still 
above state standards and should be cleaned up [ATSDR 2010b]. In the Cabot 
Carbon/Koppers plan, EPA should require the responsible parties to cleanup 
contaminated sediments in Springstead and Hogtown Creeks. 
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Thanks again for a chance to comment on EPA's proposed plan for the Cabot 
Carbon/Koppers site. 


Sincerely, 
E. Randall Merchant 
Environmental Administrator 
850 245-4299 


cc: Anthony Dennis - Alachua CHD 
Kelsey Helton - Florida DEP 
John Mousa - Alachua CEPD 







Charlie Crist Ana M. Viamontc Ros, M.D., M P H . 
Governor Scate Surgeon General 


September 24, 2010 


Scott Miller 
Remedial Project Manager 
Superfund Division 
Superfund Remedial Branch, Section C 
U.S. EPA Region 4 
61 Forsyth Street, SW 
Atlanta, GA 30303 


Re: EPA's Cabot/Koppers Proposed Plan 


Dear Mr. Miller: 


Thank you for the chance to comment on EPA's July 2010 proposed plan for the Cabot 
Carbon/Koppers Superfund site in Gainesville, Florida. 


On-Site Soil 


In a June 2010 letter, the Florida Department of Health (DOH) concluded that transport of 
contaminated dust from the Koppers site to the nearby Stephen Foster neighborhood is a public 
health concern [DOH 2010a]. The responsible party proposes to root rake and disk 26 acres of 
hardened lime rock on the site. Some of this area is within 100 feet of the Stephen Foster 
neighborhood. Root raking and disking have the potential to create contaminated dust that can 
drift into the nearby neighborhood. This potential continues until the establishment of a 
vegetative cover. 


In the Cabot Carbon/Koppers plan, EPA should require the responsible party to water the site to 
suppress dust formation prior to root raking and disking. While they root rake and disk, EPA 
should require the responsible party to continue to water daily or as necessary for dust 
suppression. After completion of root raking and disking, EPA should require a daily soil 
moisture check and water as necessary to prevent dust formation until a vegetative cover is 
fully established. After a vegetative cover Is fully established, EPA should require a weekly 
check of soil moisture and water as necessary until implementation of a permanent remedy. 


In the Cabot Carbon/Koppers plan, EPA should also require the responsible party to assess the 
health risk for future use of the Koppers hazardous waste site Including commercial and 
residential. 


Off-Site Soil 


In a 2009 report, Florida DOH and the Agency for Toxic Substances and Disease Registry 
(ATSDR) concluded that incidental ingestion (swallowing) for more than a year of very small 
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amounts of surface soil from the City of Gainesville easement adjacent to the western Koppers 
boundary between NW 26'^ and NW 30'̂  Avenues could possibly harm children's health 
[ATSDR 2009]. In June 2010, the Florida DOH found the temporary fence and warning signs 
were not effective in preventing trespass on this easement. Florida DOH recommended the 
City of Gainesville or responsible party replace the temporary fence and signs with a more 
effective barrier to trespass [DOH 2010b]. In the Cabot Carbon/Koppers plan, EPA should 
require the City of Gainesville or the responsible party to post warning signs and erect an 
effective barrier to trespass until soil in this easement is remediated. 


In two reports, Florida DOH and ATSDR concluded that surface soil testing in the Stephen 
Foster neighborhood adjacent to the Koppers site had not extended far enough and 
recommended additional testing [ATSDR 2009, 2010a]. In the Cabot Carbon/Koppers plan, 
EPA should continue to require the responsible party to test surface soil until they define the 
extent of contamination. 


Florida DOH supports the plan to remove off-site surface soil exceeding Florida's soil cleanup 
target levels and replace it with clean fill. 


Off-Site Indoor Dust 


In the Cabot Carbon/Koppers plan, EPA should require the responsible party to investigate site-
related contaminants in the dust of nearby homes, schools, and businesses. The 2009 AMEC 
Earth & Environmental, Inc. report is inadequate to assess this issue since it only addresses on-
site dust deposition under current conditions and does not address past off-site dust deposition 
[AMEC 2009). In the Cabot Carbon/Koppers plan, EPA should also require the responsible 
party to remediate nearby buildings found to have dust with site-related contaminants at levels 
that pose an unacceptable risk to health. 


Off-Site Creek Sediments 


In a 2010 draft report, Florida DOH and ATSDR concluded that although incidental ingestion 
(swallowing) of very small amounts of contaminated sediments in the Springstead and Hogtown 
Creeks is not likely to harm people's health, contaminant concentrations are still above state 
standards and should be cleaned up [ATSDR 2010b]. In the Cabot Carbon/Koppers plan, EPA 
should require the responsible parties to cleanup contaminated sediments in Springstead and 
Hogtown Creeks. 
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Thanks again for a chance to comment on EPA's proposed plan for the Cabot Carbon/Koppers 
site. 


Sincerely, 


sC\A 


E. Randall Merchant 
Environmental Administrator 
850 245-4299 


cc; Anthony Dennis - Alachua CHD 
Kelsey Helton - Florida DEP 
John Mousa - Alachua CEPD 
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Koppers Incorporated 
Atlanta, GA 30303 


October 12, 2010 Koppers Inc. 
Mr. Scott Miller 436 Seventh Avenue 
Remedial Project Manager Pittsburgh, PA 15219-1800 
Superfund Division Tel 412 227 2434 
Superfund Remedial Branch, Secfion C Fax 412 227 2423 
U.S.EPA Region 4 PaulLS@Kopper.com 
61 Forsyth Street, SW www.koppers.com 


SUBJECT: COMMENTS TO JULY 2010 PROPOSED PLAN 
CABOT CARBON/KOPPERS SUPERFUND SITE 


Dear Mr: Miller 
Koppers Inc., a fonner owner/operator ofthe wood treating facility located at NW 23rd 
Street in Gainesville, FL, submits these comments to the Superfund Proposed Plan for the 
Cabot Carbon/Koppers Superfund Site. Koppers Inc. (formerly Koppers Industries, Inc.) 
owned and operated the wood treating facility at NW 23rd Street for a limited period of 
time. Koppers Industries, Inc. purchased the site in late December 1988 from Koppers 
Company, Inc., now known as Beazer East, Inc. Upon closure ofits manufacturing 
operations in December 2009, Koppers Inc. sold the facility back to Beazer East. Inc. in 
March 2010. 


Throughout the Proposed Plan there are numerous references to the "Koppers" portion of 
the Cabot Carbon/Koppers Superfiind Site, to "Koppers", and to the "Koppers Site". 
Since several enfities with the word "Koppers" in their name have owned the site and the 
term "Koppers" is not defined, the generic use ofthe word in the document can be 
confiising and, at fimes, inaccurate. For example, the last sentence in the 151 paragraph 
on page 3 under Site History states .... "On March 31, 2010, Beazer East, Inc. purchased 
the property from Koppers in order to facilitate remediation. "The "Koppers" referred to 
in this sentence is Koppers Inc. The document fijrther states that wood treating processes 
began at the site in 1916 and describes the various units used to manage wastes or 
wastewaters at the site. 
Without fijrther explanation or definition ofthe term "Koppers", an obvious conclusion 
could be that Koppers Inc. operated the site and the units that are now subject to 
remediation since 1916. As stated above, Koppers Inc. only owned and/or operated the 
wood treating site from late 1988 until March 2010. This Superfiind site was included on 
the National Priorifies List (NPL) prior to Koppers Inc.'s ownership and Koppers Inc. did 
not use units subject to remediafion. Therefore, Koppers Inc. requests that some 
clarification be included in the Proposed Plan regarding the ownership and activity 
history at the site as noted below. 


The end ofthe 1 st paragraph under Site History on page 3 is suggested to be revised to: 
" The Koppers portion ofthe site was an active facility until December 2009 when 
Koppers Inc. ceased its manufacturing operations. Koppers Inc. (then known as Koppers 
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Industries, Inc.) purchased the site from Beazer East, Inc., (then known as Koppers 
Company, Inc., the former owner/operator oi the site) in December 1988. On March 31, 
2010, Beazer East, Inc. purchased the property back from Koppers Inc. in order to 
facilitate remediation. 
The 5th paragraph under Site History on page 3 states ... 
"Former wood-treatment facilities are located within the southeastern portion of the 
Koppers Site (Figure 2). This includes a recently-active process building and adjacent 
drip tracks where chromated copper arsenate (CCA) was used to preserve wood. The 
central and northern portions of the Site were recently used for wood storage, staging, 
and debarking': 


Koppers Inc. believes these statements also lead to a misunderstanding ofthe site 
ownership history and issues being addressed. First, the reference to the recently active 
process building and drip track implies this is the only activity that occurred in the 
southeastem portion ofthe site. Treatment activities and practices have been conducted in 
that area for many years preceding Koppers Inc. ownership. Secondly, wood storage and 
staging has been conducted at the site for many years throughout its ownership, not just 
recently. Koppers Inc. requests that these additional activifies also be mentioned in the 
Site History secfion ofthe document to more accurately reflect the historic operafions. 


Koppers Inc. appreciates your considerafion ofthese comments and tmst they will be 
addressed as we believe they clarify the ownership and activity history at the site. 


Sincerely, 
Linda S. Paul 
Environmental Manager 
cc: Mitchell Brounnan, Beazer East, Inc. 







Protect Gainesville's Citizens 


October 14,2010 
Scott Miller 
Site Manager 
Cabot / Koppers Superfimd Site 
Region 4, Enviromnental Protection Agency 
Atlanta Federal Center 
81 Forsyth Street 
Afianta, GA 30303-8960 


RE: Comments to EPA regarding vapor intmsion at the Koppers Site 


In Septeinber 2010, the US EPA developed fact sheets to address questions that were raised 
during the proposed plan meeting at the Stephen Foster Elementary School on August 15th 
2010. One ofthe fact sheet states that vapor intrusion is not a concem because ofthe presence 
of volatile compounds at low concentrations. Contrary to this statement, the OSWER Draft 
Guidance for Evaluating the Vapor Intrusion to Indoor Air Pathway from Groundwater and 
Soils (Subsurface Vapor Intrusion Guidance (US EPA, 2002) suggests that low levels of 
volatile compounds in groundwater may present a vapor intrusion hazard. 


1 am making this comment to encourage the US EPA to perfomi thorough studies on vapor 
intmsion in order to detennine if vapor intrusion represents a risk for future uses. 


The current data do not appear sufficient for perfonning a thorough vapor intmsion study. 
The second-five year review for the Koppers site states that numerous monitoring wells present 
at the site were not regularly inonitored "over the years". This review recommends that: 
".411 ofthe Surficial Aquifer wells installed in investigations betiveen 1984 to 1995 should be 
cleaned out and redeveloped Re-surveying ofthe wells should be performed as necessaiy. 
Regular inonitoring of all the wells and sample analysis for all site cac's should be perfonned" 
(Second five year review for the Cabot / Koppers Superfund site, 2006). 


By going over the documents in the administrative record, 1 found out that the latest and most 
relevant samples regarding the surficial aquifer COCs were perfonned on August 2007. In 
December 2007, Geotrans submitted a document to the US EPA entified "Surficial Aquifer 
Well Redevelopment and Sampling Report, in Response to Five-Year Review Report, April 
2006 - Recommendafion #9 Cabot Carbon/Koppers Superfund Site in Gainesville, Florida" 
showing the results of August 2007 sampling. These samples were performed more than three 
year~ago and therefore 1 am asking US EPA if 


- the 2nd five year review recommendation was followed? 
- the statement regarding vapor intmsion made by the US EP A was based on relevant 
and appropriate studies? 


In the above cited report, the monitoring wells detected 11 contaminants that are sufficiently 
toxic and volatile (based on the User's Guide for Evaluating Subsurface Vapor Intrusion into 







Buildings, prepared by the Environmental Quality Inc to the US EPA, 2004). Among these 
contaminants, two are characterized as carcinogenic by inhalation: benzene and naphthalene. 


By looking at the RCRA Draft Supplemental Guidance for Evaluating the Vapor 
Intrusion to Indoor Air Pathway, the groundwater screening level for naphthalene is 15 f Ig/L. 
This target groundwater concentration corresponds to a target indoor air concentration where 
the soil gas to indoor air attenuation factor is 0.01 and the partitioning across the water table 
obeys Henry's law. The screening level for naphthalene should be lower because naphthalene 
has been recently characterized as a carcinogen by inhalafion and this value hasn't been 
updated yet. 


Figure 3 ofthe 2007 Surficial Aquifer Well Redevelopment and Sampling Report shows the 
presence of naphthalene in three main areas. The first one is next to the former South Lagoon, 
the former Drip Track area and the fonner Process area. The second zone is located in the 
vicinity of and downgradient ofthe fonner North Lagoon. Finally, the last impacted area is in 
the northeastern secfion ofthe Site. The concentrafions in these areas are well above the US 
EPA screening level for vapor intmsion with concentrafions reaching 8300 f Ig/L. Naphthalene 
is only one contaminant among eleven others that may pose a risk to future indoor workers. By 
examining these numbers it is impractical for the US EPA to state that vapor intmsion is not a 
concern without conducting fiirther studies. Based on the Administrative record, the US EPA 
hasn't conducted any studies to support their statement. 


The Johnson and Ettinger model is recommended by the US Environmental Protection Agency 
to determine whether vapor intrusion may result in a potential unacceptable inhalation risk. 
The US EP A should have used this model to find out if vapor intmsion is an issue. 


By using the Johnson and Ettinger model and the maximum concentrations found throughout 
the site for contaminants that are sufficiently toxic and volatile, the values for the total cancer 
risk and the hazard index are: 


Contaminant 


Benzene 


Ethylbenzene 


Toluene 


m-p xylene 


0 xylene 


2Methylnaphthalene 


Acenaphthene (Ace) 
Dibenzofuran 


Fluorene 


Naphthalene 


Pyrene 


Total 


Cw 


uig/L 
250 


140 
420 


320 


150 


1500 


730 
400 


360 


8300 


13 


Risk 


1 .OOE-04 


8.76E-04 


9.76E-04 


HQ 


1.198204 


0.024272 
0.17561 


0.518601 


0.192458 


0.171483 


0.007893 


0.001865 


0.002547 


24.03867 


2.22E-05 


26.33163 







To calculate the cancer risk and the hazard quotient, different site-specific assumptions were 
made: 


- groundwater temperature is 22 degrees Celsius 
- the capillary zone and the unsaturated zone soil type is assumed to be sand based on the 
2010 Feasibility Study 
- the slab-on-grade scenario was selected (most common in Florida) and default values 
for parameters related to this foundation were selected 
- a water table depth of 9 feet (average value of seasonal variations at the Koppers Site) 
commercial/industrial specific exposure factors were used 


Based on this table, naphthalene is the contaminant that represents the greatest concem. The 
Hazard Index is 26 and therefore is greater than 1, which suggests that noncancer adverse 
human health effects are likely. 
The total cancer risk is 9.76 E-04. This value is between but at the higher end ofthe USEPA's 
allowable risk range of 1x10-6 to 1x10-4. However, the cancer risk exceeds FDEP's risk 
benchmark of one in a million. 


This value exceeds the US EPA's allowable risk range of 1x10-6 to 1x10-4 and FDEP's risk 
benchmark of one in a million. I strongly encourage the US EPA to invesfigate this pathway 
further and to obtain current surficial aquifer concentrafions at the site. Without further study, 
it appears that fiature commercial/industrial workers at the Koppers site may be at risk from 
vapor intmsion. 


Please feel fi-ee to contact me if you would like to review the spreadsheet supporting my 
conclusions. 


Sincerely, 
Beata Urbaniak 
Dr. Patricia V. Cline [Technical Advisor] 







October 10,2010 
Mimi A. Drew 
Secretary ofthe Florida Department of Environmental Protection (FDEP) 
3900 Commonwealth Boulevard M.S. 49 
Tallahassee, Florida 32399 


RE: Koppers Superfiind Site. Failure to follow Professional Engineer/Geologist 
Requirements 


The public health of citizens of Gainesville Florida is at risk from Koppers Superfund Site 
contamination, including groundwater impacts that threaten our well field. The 
Environmental Protection Agency (EPA) recently provided the Administrative Record, the 
documents which fonn the basis for their proposed remedy. These documents do not comply 
with Florida Statutes and Laws that require applicable portions of technical documents be 
signed and sealed by a professional engineer (PE) registered pursuant to Chapter 471, F.S., or 
a professional geologist (PG) registered pursuant to Chapter 492, F.S., certifying that the 
applicable portions ofthe technical document and associated work comply with standard 
professional practices. 


EPA has stated that federal regulations do not require the Feasibility Study (FS) or other 
documents to be certified by licensed professionals. We feel the state statutes are clear, and 
provide no e.xempfion for Superfiind sites. For example. Chapter 492, F.S. outlining 
requirements for PG signatures (applicable to numerous Koppers groundwater reports) begins 
with a clear statement of Puipose: 


// is hereby declared to he the public policy ofthe state that, in order to safeguard the 
life, health, property, and public well-being ofits citizens, any person practicing or 
offering to practice geology in this state shall meet the requirements ofthis chapter. 


FDEP staff appeared unsure of whether these statutes apply to the work perfonned at the 
Koppers' Site. To get clarification, complaints have been filed to have example documents 
reviewed by the state licensing boardsi. In addition, we have contacted two states in EPA 
Region 4 regarding PG signatures and received the following responses: 


While EPA may or may not require the signature, the Alabama PG statute requires 
documents to be signed that are within ihe public practice of geology. Public 
documents should be signed by an .4L PG if they contain geological 
information/interpretation. 
Dorothy Malaier, PG Board Chair 


77;e State of South Carolina requires that a geologist hold a license to practice in this 
state whenever s/he engages in practice and there is no general exception for work 
on Superfund sites. Lenora Addison-Miles [milesl@scdllr.com] 


We expect a similar clear and definitive response for engineers and geologists practicing in 
Florida. 


[ 1 Florida Board of Professional Engineers, regarding the May 2010 Feasibility Study (FS), filed 
June 27, 2010. 
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Florida Board of Professional Geologists, regarding the Hawthom Group Investigation, filed 
September 22, 2010] 


We raise this issue for two reasons: 
• The state laws that are designed for protection of human health must be followed. 
Not following these licensing requirement means that no one is accepting 
responsibility for the accuracy ofthe statements, calculafions, conclusions, or impacts 
to human health or the environment that will result from decisions based on these 
documents 
• Critical documents are incomplete and technically deficient. This should be 
addressed before finalizing a remedy that puts our citizens at risk. It is unacceptable 
that EPA can consider the FS document "Final" ifthe critical problems have not been 
addressed. 


As the agency that reviews these documents, we look to FDEP to protect our citizens and: 
1. Be clear on the requirements for professional certifications for Superfimd Sites, 
convey these to FDEP staff and EPA, and enforce these licensing requirements on all 
sites. 
2. Reject the FS and relevant documents associated with the Koppers site that are not 
signed and sealed by the appropriate Professional Engineer or Professional Geologist 
licensed to practice in the State of Florida. 
3. Recognize this is not a formality. The Koppers FS fails to provide criteria and 
critical perfonnance metrics on which to base a remedy. We request you consult with 
Florida Board of Professional Engineers (FBPE) on the FS; and demand that EPA 
cannot consider the FS final until these issues have been addressed. 
4. Give official support to community requests for an addendum to the FS evaluating 
altematives consistent with professional practices so that the implications ofthe 
remedy are transparent. 


We would be happy to supply our technical comments on the deficiencies ofthe relevant 
documents (particularly the FS). The deficiencies ofthe proposed plan and the lack of 
transparency / accuracy ofthe supporting documents have also been highlighted in comments to 
the EPA prepared by the Local Intergovernmental Team (City of Gainesville, the Alachua County 
Environmental Protection Department, the Alachua County Department of Health, and 
Gainesville Regional Utilides). along with the City and County Commissions. 


The public comment period on the proposed remedy is nearing an end, and the Record of 
Decision for the remedy at this site may be issued soon. We look to the support of FDEP, our 
licensing boards, and our representatives to address the concerns ofthe community and resolve 
this issue quickly. Please contact me (352 234-3732) if you would like fiirther clarification on 
these concems. We appreciate your assistance in resolving these issues. 


Sincerely, 
Dr. Pat Cline 
Technical Advisor 
6322 SW 37th Way 
Gainesville, Fl 32608 
ta(5:)protectqainesville.orq 







October 15, 2010 
Scon Miller 
Site Manager 
Cabot / Koppers Superfiand Site 
Region 4, Environmental Protection Agency 
Atlanta Federal Center 
81 Forsyth Street 
Atlanta, GA 30303-8960 


RE: Protect Gainesville's Citizens (PGC) Comments 


PGC has been acfive over the past few months providing informafion and opportunifies 
for the community to become better infonned and provide comments on the proposed 
remedy for the Koppers Superfund Site. This letter is submitted to highlight key issues 
that have been raised and of concem to the PGC and a large segment ofthe community. 


Comment 1. An effective Community Involvement Plan responsive to the needs ofthe 
citizens in Gainesville is important. Some ofthe responses to the community concems do 
not seem adequate. We would like to work with L'Tonya Spencer to update the CIP and 
to maintain commitments to the community regarding availability of infonnation and 
opportunities to participate in the process. Because the recent CIP update process 
occurred simultaneously with the process of hiring a technical advisor and preparing for 
the public comment period, we do not feel the community was able to adequately 
participate as needed. We ask that in the future adequate time be allocated for all stages 
ofthe Superfund Clean up Process. 


Comment 2. PGC requested the Administrative Record File and update to the repository 
in April 2010, and Dr. Cline provided additional requests. No complete site index has 
been received and many documents remain missing in the repository. This has hampered 
detailed evaluation ofthe Plan and the primary supporting document, the Feasibility 
Study (FS). A complete file is essential to maintain the critical evaluations that have been 
completed over the past 10 years and provide the basis for the summary statements made 
in the FS. 


Comment 3. An aggressive remedy to protect the groundwater is needed. We concur with 
comments expressed by LIT and TA on ISBS and think its potenfial use at this site should 
be reconsidered. 


Comment 4. For the past year, there have been presentations about potential 
redevelopment ofthe Site, yet it appears that a remedy will be in place that may 
discourage development, and could leave the city with an undevelopable piece of 
property. 


Comment 5. Although the Proposed plan identifies the SCTLs as the cleanup numbers for 
soil, the AR appears to bias support for the risk assessment documents and inference of 







the use ofthe target risk value rather than the Florida SCTLs. We just received a 
document that alters assumptions. This is unacceptable. 


Comment 7. Residents have persistently raised quesfions about potenfial offsite 
groundwater contamination west ofthe site into the residential neighborhood. These have 
been generally dismissed, and site documents appear to infer that this area is not 
impacted. Recent review of data in the southwest area ofthe site suggests there is 
contamination in that area that requires additional investigation and potentially impacts 
the remedy. 


Comment 8: The proposed plan recommends excavating contaminated soils and piling 
them up in the southeast comer ofthe property. This is unacceptable. We understand 
there are some soils which are too contaminated to be removed from the site. For those 
areas that can be either removed or remediated a plan should be proposed for 
consideration that would either move them to a lined land fill or remediate them in place 
to the SCTL's. 


Sincerely, 
Cheryl Krauth Chair, Protect Gainesville's Citizens, Inc. 







October 15,2010 
Scott Miller, Remedial Project Manager 
Superfund Division, Superfund Remedial Branch • 
U.S. EPA Region 4 
61 Forsyth Street, SW 
Atlanta, GA 30303 


Re: Comments on U.S. EPA's Proposed Plan for the Koppers Superfund Site in Gainesville, 
Florida 


Dear Mr. Miller: 


As you are aware, there is pervasive, strong objection within the community to EPA's Proposed 
Plan for the clean-up ofthe Koppers Superfund Site in Gainesville, Florida. Many ofthese 
complaints are well-deserved, ranging from deficiencies on the part of EPA to properly involve 
the coininunity in its remedy selection process, to inadequate and inappropriate on-site and off-
site remediafion. 


As you are also aware, the City of Gainesville and Alachua County have submitted their 
Comments and Recommendations on EPA's Proposed Plan, developed by the Local 
Intergovernmental Team, the City and County governments, and members ofthe community. 
Untold thousands of hours on the part of many dedicated, intelligent, and thoughtfiil individuals 
went into preparing these response comments. I endorse them wholeheartedly, almost without 
exception, and I implore EPA to take them to heart. 


I am keenly aware ofthe difficult relationships between EPA, the Responsible Parties, and the 
local community. Neither am I under any illusion as to the limitations associated with remedying 
a very large, heavily contaminated, complex site. Limitations notwithstanding, there are many 
elements in EPA's Proposed Plan that are seriously inadequate and unacceptable. 


Community Involvement 
Community input is supposed to play a crucial role throughout the decision-making process on 
superfund sites. EPA is required to vigorously engage and integrate the community as soon as a 
site is placed on the National Priorities List. EPA is required to place heavy emphasis on 
community input in selecting the remedies and in providing a site that will accommodate the 
community's desired fiiture uses. EPA has been severely deficient in following both federal law 
and its own policy directives in this regard. 
Superfiind Community Involvement Handbook (EPA): 


"In CERCLA, Congress was clear about its intent for the Agency to provide every 
opportunity for residents of affected communities to become active participants in the 
process and to have a say in the decisions that affect their community. Congress, in 
establishing the Superfund program, wanted the Agency to be guided by the people 
whose lives are impacted by Superfund sites. The intent ofthe law is restated in the NCP 
at 40 CFR 300.430(c)(2)(ii): —(A) Ensure the public appropriate opportunities for 
involvement in a wide variety of site-related decisions, including site analysis and 
characterization, altematives analysis, and selection of remedy." 







A substantial amount ofthe current dysfunction and antagonism between the community and 
EPA could have been avoided if proper emphasis had been placed on developing an integrative 
dialogue with the community throughout the remedy selection process, i.e., an active Community 
Involvement Plan (CIP). 


It is through the CIP that the community is to be kept informed ofthe various aspects and 
considerations associated with the entire remedial process, from "discovery" ofthe site to 
deletion from the NPL. And it is through the CIP that EPA is made aware ofthe types of 
remedies and fiature uses the community desires on the site-so that EPA can provide the 
corresponding remedies, wherever practicable. 
Superfiind Land Use Directive (EPA): 


"Discussions with local land use planning authorities, appropriate officials, and the 
public, as appropriate, should be conducted as early as possible in the scoping phase of 
the Remedial Investigation/Feasibility Study (RI/FS). This will assist EPA in 
understanding the reasonably anticipated future uses ofthe land on which the Superfund 
site is located; Remedial action objectives developed during the RI/FS should relied the 
reasonably anticipated future land use or uses." 


The only known Community Involvement Plan for the Koppers Superfund Site in Gainesville 
was established in 1989 (it was then called the Community Relations Plan). According to that 
Plan, quarterly updates were to be issued to the community and the Plan was to be revised if there 
were indications of significant changes in community interest at any time during the Remedial 
Investigation, the Feasibility Study, the Draft FS report, or during development ofthe Proposed 
Plan. 


Beginning in 1993, CIPs were required to be updated every 3 years. The CIP for the Koppers site 
should have been updated 6 times since 1989. Astoundingly, it wasn't until August 2010 that 
EPA drafted a new C1P~3 weeks after release the Proposed Plan. 


I do not know what resources may or may not have been available to EPA throughout the past 20 
years to fialfill its responsibility to incorporate community input into the remedy selection 
process. But there is no doubt whatsoever that in this instance, EPA's deficiency in this regard is 
largely responsible for the current level of anger and hostility towards EPA, and the inadequate 
and inappropriate remedies in the Proposed Plan. 


Rightful Expectations 
The land and our creeks have suffered unconscionable enviromnental abuse for almost 100 years. 
The community justifiably feels that the Responsible Parties should be held accountable and that 
EPA should require the RP's to clean up every last bit of contamination from the site, i.e., retum 
the land to the condition it was in before they got their dirty hands on it. This is a well-deserved, 
well-grounded expectation for environmental and social justice. Even after the horrendous 
activities were "discovered" in 1983 and the site was placed on the NPL, the abuses continued for 
an additional 26 years. We really are NOT interested in hearing excuses. 


Realistically speaking, most ofthe reasonable elements ofthe community understand that the 
magnitude and nature ofthe contamination on the site impose limitations that make total clean-up 
a near impossibility. Nonetheless, EPA's Proposed Plan falls /A/- short ofwhat is appropriate, 
necessary, and practicable. That is why the proposed remedies to simply cover up the 
contamination feel like such an insult. 







Because evaluation and cost analysis of so many potential remedial altematives appear to be 
missing from the FS, it is impossible for the community lo accept the rationale behind EPA's 
chosen remedies in the Proposed Plan. 


Primary Source Areas 
Being directly upstream in the Floridan Aquifer from the Murphree Wellfield, the groundwater 
remedy must, without question, be protective ofthe regional drinking water supply. EPA's 
proposed remedies are not sufficient to accomplish that. 


The community's preferred remedy within the 4 primary source areas is e.xcavation and otT-site 
disposal of contaminated soils down to the 2nd clay layer. However desirable, this is likely not a 
practicable altemative due both to the expense ofthe excavation process itself and to the disposal 
restrictions and transport requirements ofthe DNAPL material involved. Nonetheless, the 
community deserves to see a detailed evaluation ofthis altemative, which should be included in 
an amended FS. 


Excavation and off-site disposal of soils from within the source areas down to the I st clay would, 
of course, be significantly more practicable. An evaluation ofthis altemative should be provided 
in an amended FS, as should an evaluation for on-site treatment. The community needs to 
understand the practicability, or lack thereof, of all remedial options. 


If excavation and off-site disposal ofthe primary source area soils proves to be completely 
impracticable, thorough solidification and stabilization ofthese soils (i.e., ISSS) from surface to 
the 2nd clay, with supplemental ISBS and hydraulic containment at deeper levels, appears to be 
the optimal and justifiable fall-back solution. ISBS should not be relied upon as an effective 
remedy in the surficial aquifer, as is being proposed by EPA. 


ISSS from the surface to the 2nd clay in the primary source areas is a remedial altemative that 
warrants evaluation and cost analysis. This should be provided in an amended FS. 
In addition to the LIT recommendation to expand the proposed slurry wall eastward to address 
off-site migration ofcontaminants there, evidence suggests there is off-site migration of DNAPL 
contamination to the west, as well. Further testing appears to be necessary to detemiine whether 
the slurry wall perimeter would need to be adjusted accordingly to prevent additional off-site 
migration ofcontaminants. 
The slurry wall configuration (subsurface containment remedy) need not dictate the surface soils 
remedy, discussed further below. 


Non-Source Area Soils 
EPA's proposed surface soils remedy is to surficially scrape the non-source area to a non-
specified depth (leaving an indetenninate amount of contamination behind), pile the scrapings on 
top ofthe source areas, put a cap on top ofthe mound, and tlirow some clean dirt on top ofthe 
scraped area. Adding insult to injury, those surficial soils would only have to meet commercial/ 
industrial SCTLs. Future development would require engineering and institutional controls over 
almost the entire site—significantly impairing (and dictating) the types of future uses the site 
could accommodate. 


This type of remedy might be appropriate ifthe site was in an isolated location, but it is not. The 
site is integrated well within the developed area ofthe city and shares a 3/4 mile-long boundary 
with a single family neighborhood. Attaining a site that is genuinely clean should be one of 
EPA's primary objectives for this site. A remedy that does not actually clean the majority ofthe 
contaminants from the site will not remove the stigma associated with the site and will adversely 







impact the economic health and vitality of adjacent neighborhoods for generations to come. EPA 
has completely neglected the psychological impact ofthe chosen remedy on the community. This, 
in my opinion, is where the Proposed Plan is most deficient. 


In 2008 the Gainesville City Commission passed a Resolution requesting EPA to require the 
responsible parties to clean the Site to Florida residential SCTLs. And yet EPA's Proposed Plan 
states: 


"The selected cleanup goals are the Florida commercial/ industrial SCTLs for on-Site 
soils/ sediments." 


AMEC's on-site surface soil tests indicate that it may in fact be practicable to attain a thorough 
clean-up over the majority ofthe area outside the primary source areas. With additional testing, a 
fine-grained work plan could be generated to determine the various depths to which contaminated 
soils would need to be excavated to reach relatively clean earth. A legitimate expectation would 
be to thoroughly clean as great an area as possible by excavation ofthese soils. An evaluation and 
cost analysis for excavating the non-source area portions ofthe site to the various depths 
necessary to reach the different soil contact and leachability standards is missing from the FS. 
This information is cmcial, and should be included in an amended FS. 


In association with the e.xcavation of on-site surface soils (whether to indiscriminate depths as is 
being proposed, or to the depths necessary to reach target criteria) are the alternatives for off-site 
disposal or on-site treatment ofthese soils. These altematives warrant evaluation and cost 
analysis, and need to be provided in an amended FS. 


The mounding ofcontaminants on-site is highly objectionable to the community-and for good 
reason. It will adversely impact and stigmatize adjacent neighborhoods forever. 
If evaluation proves that off-site disposal or on-site treatment ofthe non-source area soils is in 
fact impracticable, the excavated soils should be confined to as small an area as possible, so as to 
maximize the area on the Site where surface soils could potentially be cleaned. 1 think a 
thoroughly clean area over as much ofthe site as possible (with a higher mound) would be 
preferable to continued widespread contamination over the entire site under 2 teet of "clean" dirt 
(with a lower mound). 


As mentioned before, it is important to recognize that the slurry wall configuration (subsurface 
remedy) does not necessarily dictate the surface soils remedy (outside the primary source areas 
themselves). Surface soil tests indicate that the western/central area within the proposed slurry 
wall could conceivably be cleaned similarly to the area outside the slurry wall. And if tests 
detemiine that the slurry wall actually needed to be expanded to the west, that would not 
necessarily dictate the surface soils remedy within the slurry wall there either. 


Future Uses and Re-Use ofthe Site 
EPA's proposed remedies are based upon erroneously presumed fiiture land uses and do not 
provide protection for the future uses the community has expressly made known to EPA as being 
desirable. EPA has consistently ignored community input regarding this primary goal ofthe 
Superfund program. EPA directive and guidance documents go to great lengths to emphasize the 
importance of providing a site capable of accommodating the future land uses deemed desirable 
by the community. 


Reuse Assessments: A Tool to Implement the Superfund Land Use Directive (EPA): 
"As reflected in the Superfund Land Use Directive, the reuse assessment process should 
include soliciting community input on future land use considerations tor sites. 







Community input can be particularly useful for sites where the future land use is 
uncertain and should be directed toward understanding the types or categories of future 
land use that the community believes would be appropriate for the site, and categories of 
land use that the community believes inappropriate." 


Superfund Reuse Directive (EPA): 
"Wlien this document states that EPA "identifies" or "detemimes" the reasonably 
anticipated future land use ofa site, it should be understood to mean that, based on the 
input of site's stakeholders (local governments, community groups, individuals, states, 
tribes, etc.) and other remedy selection factors described in the CERCLA statute, the 
NCP and EPA guidance, the Agency makes a decision on what the future land uses are 
likely to be, so that remedies can, wherever practicable, support those future uses." 


Risk Assessment Guidance for Superfund (EPA): 
"Assume future residential land use if it seems possible based on the evaluation ofthe 
available infomiation. For example, ifthe site is currently industrial but is located near 
residential areas in an urban area, future residential land use may be a reasonable 
possibility." 


The City of Gainesville and the local community have made it crystal clear to EPA that as much 
ofthe site as possible should be sufficiently cleaned to be able to accommodate all types of 
residential uses; and sufficiently cleaned to eliminate the need for engineering and institutional 
controls over as much ofthe site as possible. And yet, the Feasibility Study upon which EPA is 
grounding its remedy selection states: "On-Site residential e.xposure scenarios are not applicable 
based on the expected commercial/industrial and/or recreational use ofthe property." 


It was the responsibility of EPA to develop, at minimum, a range of remedial altemafives that 
would acliieve the different land use potentials for the Site. 


Superfund Land Use Directive (EPA): 
"Remedial action objectives provide the foundation upon which remedial cleanup 
altematives are developed. In general, reniedial action objectives should be developed in 
order to develop altematives that would achieve cleanup levels associated with the 
reasonably anticipated future land use over as much ofthe site as possible. In cases where 
the reasonably anticipated future land use is highly uncertain, a range ofthe reasonably 
likely future land uses should be considered in developing remedial action objectives. 
These likely future land uses can be reflected by developing a range of remedial 
altematives that will achieve different land use potentials." 


Instead, it appears that EPA chose only to provide a set of predetemiiiied altematives that place 
the interests ofthe Responsible Parties above the interests ofthe community. 


The Site Re-Use Meeting with EPA's "consultant," E2, Inc., was a complete sham. The main 
question posed to the community was "Where on the Site do you want the biggest pile of 
contaminants?" 


Off-Site Soils and Sediments 
Off-site soil testing is ongoing and the area of contamination has yet to be delineated. Testing 
must continue until such delineation is clarified; and off-site soils must be cleaned to Florida 
default residential soil cleanup target levels. At a 2009 joint City and County Commission 
meeting, as EPA's Regional Project Manager for the Site, you specifically stated, in response to a 







specific question, that off-site soils would, unequivocally, be cleaned to 7 PPT for dioxin. We 
expect this declaration to be honored. 


The proposed plan does not address in-home remediation; nor does it address temporary 
relocation of residents during remediation of their properties. These are issues that should be 
appropriately addressed. 


The delineation ofcontaminants in creek sediments is not comprehensive. This is essential to 
providing a thorough remedy necessary to protect the creek ecosystem from continued adverse 
impact from these contaminants. 


Contaminated off-site soils and creek sediments should not be brought onto the Site, adding to the 
contamination there. Off-site disposal alternatives for these soils were not evaluated in the 
Feasibility Study. They should be provided in an amended Feasibility Study. 


Stormwater Managenient 
Significant video evidence has been provided demonstrating the huge volume of untreated, 
contaminated stonnwater mnoff that flows off the Koppers site into Springstead Creek. Beazer 
has submitted an application for a new discharge pennit. According to the diagram submitted 
with that application, there are serious deficiencies with Beazer's stomiwater management plan, 
with most ofthe mnoff actually bypassing the proposed collection areas entirely, including mnoff 
from the 4 primary source areas. Considering contaminant concentrations in mnoff will likely be 
even worse during the remediation process where soils will be severely disturbed, effective, 
functional management is critical. These deficiencies must be addressed. Longer bemis and larger 
retention areas must be provided in association with issuance ofany interim stonnwater pemiit. 


Conclusions 
EPA's disregard for the community has led to a Proposed Plan that makes a mockery out ofwhat 
Congress intended to be a community guided remedial endeavor. Although everyone is anxious to 
begin the remedial process, the remedies must be suited to the location and actually clean the site. 


The Record of Decision should be put on hold. EPA needs to provide an amended Feasibility 
Study addressing the numerous deficiencies enumerated above; and provide the community with 
a new Proposed Plan for its consideration. Thank you. 


Sincerely, 
Robert Pearce 


714 NW 36th Avenue 
Gainesville, FL 32609 
robertpearce2000@gmail.com 
Chair, Technical Advisory Committee for Protect Gainesville's Citizens 
Fomier President, Stephen Foster Neighborhood Association 
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Stephen Foster Neighborhood Protection Group 


October 15,2010 
Re: Community Comments Proposed Plan (July 2010) 
Gwendolyn Keyes Fleming, Region 4 Administrator 
US EPA Region 4 
61 Forsyth Street, SW 
Atlanta, GA 30303-8960 


Dear Ms. Fleming: 


These comments are submitted on behalf of the Stephen Foster Neighborhood 
Protection Group (SFNPG), a community organization located in Alachua County, 
Gainesville, Florida. The SFNPG is a neighborhood community organization charged with 
represenfing and protecting the health and well-being ofthe residents living in the Stephen 
Foster neighborhood bordering the Cabot-Koppers Superfund and industrial site, and which 
is dedicated to making the Stephen Foster neighborhood a safer and healthier place to live, 
work, and play. The SFNPG works to improve environmental, housing, and other living 
conditions within the Stephen Foster Neighborhood. It is with those puiposes in mind, 
SFNPG submitted comments on November 3, 2009 to the original August 2009 Feasibility 
Study, submitted comments on August 6, 2010 to the May 2010 Revised Feasibility Study, 
submitted comments on September 15, 2010 on the August 9, 2010 Community Involvement 
Plan, and are now submitting comments on the July 2010 Proposed Plan (PP). 


The PP fails to adequately address the contamination on the Cabot-Koppers site in a 
multitude of ways. According to 40 CFR § 300.430(f)(2), the EPA, as the lead agency, must 
create a proposed plan, at a minimum, that "briefly describes the remedial altematives 
analyzed by the lead agency, proposes a preferred remedial action altemative, and 
summarizes the infonnation relied upon to select the preferred altemative." The proposed 
plan is created to provide the public with an opportunity to comment on the preferted 
remedial action altemative and to participate in the selection ofthe remedial action at the site. 


These comments are meant to explain community concems regarding the PP and 
implore the EPA to reconsider their chosen remediation options as they are not protective of 
human health and the enviromnent and will lead to catastrophic impacts in the future. 


The EPA is grossly premature in its selection of a remedial alternative as delineation of 
contamination remains incomplete 


As we have continued to reiterate in our comments on the feasibility studies, a 
reinedial plan cannot be chosen without a complete site characterization and delineation of all 
contamination, on-site and off-site. The PP states: 


"As part ofthe reinedial design process which follows remedy selecfion, additional 
characterization of Site aquifers will be conducted to address remaining unceitainfies 
related to DNAPL migration, and, more importantly refine its vertical and horizontal 
boundaries for effective remedy implementation. Off-site soil characterization 
continues to the north, south, east and west ofthe Site to completely delineate Site-
related impacts and to expedite cleanup of off-Site areas." (PP at pg. 14). 







This clearly indicates that the contamination has not been fully delineated in all 
media in all areas. The PP purports to pick a remedial altemative that will be protective of 
human health, implementable, and effective, among other things, without an appropriate 
grasp ofthe entire scope of contamination. The puipose ofthe reinedial investigation found 
in 40 CFR § 300.430(d)(1) is to compile data that will allow for the adequate characterization 
ofa site for the ultimate purpose of crafting an effective remedial alternative. The EPA is 
completely remiss to push forward on selection ofa remedy without collection and analysis 
of all requisite data. 


Further, despite protests from the city, county, and local residents, the EPA has yet to 
initiate a tesfing regime at local schools. Stephen Foster Elementary is .6 miles from the site. 
The smallest and most vulnerable among us must not be ignored. The EPA must test the 
schools to ensure that Stephen Foster's children are not risking additional exposure by 
attending their schools. 


The EPA fails to adequately analyze the various remedial alternatives under the 
apphcable 40 CFR § 300.430(e)(9) criteria 


The first requirement under 40 CFR § 300.430(t)(2)(i) is to "provide a brief summary 
description ofthe reinedial altematives evaluated in the detailed analysis established under 
(e)(9) ofthis section." (e)(9) contains nine evaluation criteria that a proposed plan is required 
to analyze.! Although the PP mentions each ofthe nine criteria, it is severely lacking in any 
sort of meaningful analysis. The puipose ofthe proposed plan is so that the public can be 
adequately infonned on all available remedial altematives, including the EPA's preferted 
remedial altemative, so that they can intelligently coimnent and participate in the remedial 
altemative selection process. The EPA completely eviscerates this requirement by providing 
virtually no analysis ofthe available altematives. The reader is left to wonder whether the 
EPA engaged in any evaluation at all or whether they already had their preferted altemative 
in mind and set up the analysis to lend support to that altemative. A look back at the 
Feasibility Study (May 2010) shows a lack ofany sort of meaningful analysis of all the 
criteria as well. Effectiveness and implementability are given some discussion, yet the 
mandated "threshold criteria" - overall protection of human health and the environment and 
compliance with ARARs is markedly absent or surficially treated. See 40 CFR § 
300.430(0(1 )(i)(A). 


The threshold criteria in evaluating the remedial altematives are overall protection of 
human health and the enviromnent and compliance whh ARARs. 40 CFR § 
300.430(f)(l)(i)(A). The PP's cursory glance at these first two criteria is insufficient to 
"reflect the scope and complexity ofsite problems and altematives being evaluated." 40 CFR 
vj300.430(a)(l)(ii)(C). There is little to no explanation as to the unique hazards to human 
health that this site may pose to the community. The PP's conclusory language in regards to 
these requirements does not reflect any detailed analysis by the EPA in regards to the 
"unacceptable risks" to human health and the enviromnent and how each altemative would 
specifically address such risks. Such conclusoiy language includes "nine ofthe ten on-Site 
altematives are expected to meet the two threshold CERCLA criteria" (PP pg.28); "UFA-1 
... would fail to meet the mandatory criteria" (PP pg. 30); and "[ajltematives 0111-2, OfR-3, 
and OfR-4 are all protective and would effectively eliminate any potentially unacceptable 
risks ..." These statements do not provide any infonnation on why the EPA deems one 







altemafive more protective of human health or in compliance with ARARs over any other 
altemative. 


The assessment ofthe altemafives' long-temi effecfiveness under 40 CFR § 
300.430(e)(9)(iii)(C) is incomplete. There is no discussion as to the degree of certainty that 
each altemative would provide in regards to the probability of success. There is no mention 
ofthe "inagnitude of residual risk remaining from untreated waste water or treatment 
residuals remaining at the conclusion ofthe reinedial activities." 40 CFR § 
300.430(e)(9)(iii)(C)(l). Also, there is no discussion as to the "adequacy and reliability of 
controls such as containment systems...that are necessary to manage treatment residuals and 
untreated waste." 40 CFR § 300.430(e)(9)(iii)(C)(2). The PP provides a brief conclusion as to 
which altematives may be more effective in the long-term time frame, but provides no 
infomiation to support such claims. Conclusory statements, similar to those used to describe 
protecfion of human health and the enviromnent and compliance with ARARs, are once again 
used.2 While the statute states that a "brief summaiy" should be provided, it would do a 
disservice to the purpose ofthe statute, keeping the community adequately infonned, to 
provide such a limited scope of infonnation as is presented in the PP. 


It is difficult to detennine whether any or all ofthe statutorily prescribed factors have 
been employed in detennining, "the degree to which altematives employ recycling or 
treatnient that reduces toxicity, mobility, or volume." 40 CFR § 300.430(e)(9)(iii)(D). The 
factors are listed in the PP and there is also a list providing for which altematives would be 
used the most to the altematives that would be used the least to address the "reduction of 
toxicity, mobility or volume." 40 CFR § 300.430(e)(9)(iii)(D). No mention, however, is made 
in how or if these factors were applied to reach such conclusions. Some ofthe factors are 
indirectly discussed in the description, not the evaluation, ofthe reniedial altematives. Even 
in that section ofthe PP, however, there are no specifics or estimations as to the "amount of 
hazardous substances, pollutants, or contaminants that will be destroyed, treated, or 
recycled." 40 CFR § 300.430(e)(9)(iii)(D)(2). There are also no specifics or estimations as to 
the "degree of expected reduction, "degree to which treatment is iiTCversible," and the 
"degree to which treatment reduces inherent hazards posed by principal thî eats at the site." 
40 CFR § 300.430(e)(9)(iii)(D)(3)-(6). 


The PP fails to adequately discuss short-tenn effecfiveness as required by 40 CFR § 
300.430(e)(9)(iii)(E). The PP simply states which altemafives would provide the greatest 
short-term effectiveness and which would provide the least short temi effectiveness. It does 
not address in which ways the methods would be effective in relation to the amount of time 
necessary to complete the remedial objective. It appears as if every altemative is just as 
effective as the next, but some with a longer or shorter amount of time to actually realize its 
effectiveness. The statute lists four considerations when evaluating short-temi effectiveness.3 
Based on the PP, it appears as if only the "time until protection is achieved" factor was 
considered. No other details are provided. 


40 CFR § 300.430(e)(9)(iii)(F) mandates that the EPA consider implementability in 
their analysis ofthe remedial altematives. The PP merely states the factors to be considered 
in evaluating implementability ofthe altemafives and lists the alternatives in order from most 
implementable to least implementable in EPA's estimafion. There is only one line justifying 
these conclusions. Wliatever analysis was conducted in order to reach these conclusions is 
omitted in full from this section. Being conclusoiy in the "spirif of brevity denies the 







community any sort of valuable informafion to use in their evaluafion ofthe preferted 
remedial altemative. 


Further, the statute states additional requirements when assessing the implentability 
of off-site remedial action. "Administrative feasibility, including activities needed to 
coordinate with other offices and agencies and the ability and time required to obtain any 
necessary approvals and pennits from other agencies (for off-site actions)" must be 
considered in detennining implementability. 40 CFR § 300.430(e)(9)(lII)(F)(2). Also, 
"availability of services and materials, including the availability of adequate off-site 
treatment, storage capacity, and disposal capacity and services; the availability of necessaiy 
equipinent and specialists, and provisions to ensure any necessary additional resources; the 
availability of services and materials; and availability of prospective technologies," should 
also be considered. §300.430(e)(9)(iii)(F)(3). If any ofthese requirements were considered, 
they are not reflected in the PP. 


According to 40 CFR 300.430(e)(9)(iii)(G), cost must be considered. The projected 
cost for each reinedial altemative is presented in the PP. The PP also states that the 
altemative with the highest cost is the most effective altemative and the remaining 
alternatives differ in cost and effectiveness. The PP says that costs will vary based on the 
amount of technology implemented, the degree of difficulty in implementation, and time to 
meet RAOs. The range in cost variation is not provided and the estimated cost ofeach 
altemative does not include any detail on how that amount was calculated. Cost estimates are 
only valuable if they are explained in conjunction with time frames, degree of difficulty in 
implementafion, and the amount of technology used (all ofthese being stated as variables of 
costs associated with the altematives) in order to reach the projected expense. 


40 CFR § 300.430(e)(9)(iii)(H) mandates that the EPA consider any State concems. 
Ifthe State had any concems or comments regarding the preferted alternative, they are not in 
the PP. By "State" we assume the PP is referting to the Florida Department of Protection 
(FDEP). The PP speaks ofthe State's acceptance ofthe prefeired altemative and how it has 
been "closely involved in the development and evaluation ofthese altemafives." This 
suggests that the State did not have any concems or comments and if this is not the case, the 
language ofthe PP is misleading. The community has requested the comments from the 
FDEP many times and has not been provided with those comments. Without any sense of 
where the FDEP stands on this issue, it is impossible to evaluate any other possible 
weaknesses ofthe PP. It should be noted that the City of Gainesville is not safisfied with the 
PP and has provided its own comments on the document. 


40 CFR § 300.430(e)(9)(iii)(l) requires a determination of "which components ofthe 
altematives interested persons in the community support, have resei-vations about, or 
oppose." This portion ofthe PP is omitted as it camiot be completed until comments 
conceming the PP are received. It should be noted by the EPA that the community has not 
accepted the PP or any part ofits proposed reinedial acfions. The cleanup plan is completely 
inadequate to the community because it does not include excavation on-site, includes only 
limited excavation off-site, and proposes to store the contamination onsite under a large "Mt. 
Dixon"-type cover. Also, the PP proposes experimental methods in the 30 acre source area 
and does not provide costs on excavation and removal or incineration. In addition, it leaves 
treatment ofthe non-source 60 acres vague, and does not address searching for additional 
sources such as trenches and dmm burial areas. In addition to the above mentioned 







weaknesses, the plan also fails to mention testing inside nearby residents' homes, any 
relocation assistance, or compensation for affected residents. 


The EPA does not adequately discuss the rationale that supports their preferred 
alternative 


According to 40 CFR § 300.430(f)(2)(ii), the EPA is required to "identify and 
provide a discussion ofthe rationale that supports the preferted altemative." The PP 
addresses and describes the altemative prefeired by the EPA. However, there is no discussion 
as to the reasoning behind the selection ofthe preferted altemative. No justification is given 
for what was included in the prefeired altemative, for what was omitted from the prefert'ed 
alternative, or even why the prefeiTcd altertiative was selected. Tliis is a weakness that 
pemieates the entire PP as no proper evaluation was undertaken conceming any ofthe 
remedial altematives using the statutorily mandated (e)(9) criteria. Such a discussion is 
required by statute and of utmost importance in conveying to the community the reasons for 
prefeiring that specific altemative. 


Once again, relocation is not considered as an option in the PP 
The residential populafion on the west side ofthe Koppers site may potentially be a 


part of an exposure pathway. (May 2010 Feasibility Study at 1-40). As seen from the limited 
indoor testing done for dioxins in fine particulates, this is no longer a potential exposure 
pathway; an actual pathway exists. Because ofthis, relocation must be included as an 
altemative. The exclusion ofthe relocation altertiative necessarily means the ultimate 
decision-maker is not taking into consideration all appropriate and viable reniedial 
altematives. Relocation is an approved altemative under federal guidelines and policies and 
must be considered as a part ofthis clean up strategy due to the off-site impacts {see 
generally 1999 Interim Policy on the Use of Permanent Relocations as Part of Superfund 
Reinedial Actions). Further, goveming policy dictates that relocation should be considered 
where um^easonable use restrictions may exist during or after clean up, noting restrictions on 
such activities as children playing in yards. The Florida Department of Health has already 
recommended restrictions on children playing in easements adjacent to residential property in 
the Stephen Foster neighborhood and further risk assessment is ongoing. (Health 
Consultation, July 17, 2009, Florida DOH). Finally, failure to acknowledge the adequacy of 
relocation precludes perhaps the best mode of protecting human health and the enviromnent. 
This option is the only option that would account for those "yet to be determined" 
unacceptable risks. It would eliminate limitations caused by curtent use of off-site areas as 
residenfial property and control future exposure associated with active clean up ofthe 
Koppers site and its continued use as an industrial facility. 


Relocation is briefly mentioned in the May 2010 Feasibility Study. The Feasibility 
Study recognizes that in order to achieve the remedial goals, the following may be done to 
dismpt the potential exposure pathway: (May 2010 Feasibility Study at 3-52). 


3. ''Current receptors could be removed from the area and future receptors could 
be prevented from becoming residents of [the/ area. This would achieve the goal of 
disrupting the potential exposure pathway and eliminating the potential risk/hazard 
to public health and/or the environment." (emphasis added). 


This is the only mention of relocation as an opfion in any ofthe feasibility studies or in the 
PP. It cannot be viewed as an altemative considered by the EPA since it does not meet the 
evaluation requirements of 40 CFR § 300.430. By failing to develop relocafion as an option. 







the EPA precludes further consideration of relocation as an altemative unless there is a 
significant change in available infonnation for off-site characterization. 40 CFR § 300.430(f). 


Relocation must be considered as an altemative for community acceptance. The 
EPA's evaluation cannot be considered adequate without a discussion of relocation in light of 
the mles and goveming policy. Dioxins have been found inside homes. The rest ofthe off-
site contamination is still to be detemiined. The absence of relocation as an opfion is illogical 
and exemplifies a lack of diligence on the part ofthe EPA. 


The plan to scrape soil from residents' yards to be stored on the site is absolutely 
unacceptable to the community 


As stated above, the residents ofthe Stephen Foster neighborhood remain adamantly 
opposed to the plan to scrape contaminated soil from their yards and store it on the site. The 
institutional controls to accompany such a remedy are also completely unacceptable. As an 
altemative the EPA offers up a combinafion of engineering and institutional controls which 
would effectively cap the property owner's land and then prohibit such owner from doing 
much of anything with that land in the future. The residents demand that a proper cleanup be 
initiated which would include relocation to remove citizens from their toxic cominunity. 


The removal of impacted soils from the neighborhood will resuh in a severe 
disrtiption ofthe lives and privacy ofthe residents ofthe Stephen Foster neighborhood. The 
May 2010 Feasibility Study dismissed this concem, calling the soil removal a "one-time 
event." (p. 3-53). Yet, full data collection to characterize off-site contaminafion has not been 
completed. Without that data, there is no way to predict whether this removal will be the 
aforesaid "one-time evenf or a series of events to ensure the contaminafion is fully 
eradicated. Further, the removal ofsoil will destroy landscaping and damage or destroy all of 
the massive oaks, pines, maples, cherry, and other native trees in the area. Only the pines 
have a deep enough tap root to avoid damage by excavation. The majority of other trees have 
extremely superficial root systems which mn a little more than a foot beneath the ultra sandy, 
nutrient-poor topsoil. A simple drive through the suiTounding cominunity reveals the natural 
beauty ofthe area, a beauty the residents highly value. Once the soil is scraped, insfitutional 
controls will be needed, although likely ineffectual, after the excavation is completed. 
Animals are likely to dig farther than two feet, trees planted by residents may have a root 
system that extends farther than two feet, and such trees may bear fruit contaminated by the 
unexcavated soil underneath. Even an industrious child may dig past that two foot mark. How 
does the EPA propose to prevent these events? Although these issues have been brought to 
the attenfion ofthe EPA time and time again, including in our comments to both versions of 
the feasibility study, they are still not being addressed in the PP. 


The storing of contaminated soil onsite is completely abhon-ent to the residents ofthe 
Stephen Foster neighborhood. They do not want a Mt. Di.xon in their midst. Capping the soil 
does not make it disappear. The contamination remains on the property and will threaten the 
adjacent neighborhoods with recontamination in the future. In addition, it limits future 
options for the site and the residents are hopeful that ifthe site is properly cleaned it can be 
created into something the community can be proud of instead ofa reminder of Gainesville's 
dirty past. 


The PP does not evaluate disposing of soils off-site. They should provide cost 
estimates and a plan for disposing ofsoil off-site as one ofthe reinedial altemafives. This 
discrepancy ignores a valid and effective means for cleaning up the site, as well as the 
neighboring community. Further, only part ofthe area on site is proposed to be capped. As 







for the rest ofthe area, the EPA remains vague and makes references to either providing 
more caps for the that area or excavating the soil. The EPA must be clear and straightfoi^ward 
conceming everything they plan to do onsite. If they plan to excavate, they must say so 
clearly and indicate which areas they intend to excavate. They must also state what they plan 
to do with that contaminated soil once excavation is complete. If they plan to cap or utilize 
other engineering controls, they similarly must say so clearly and indicate which areas on 
which they intend to use the controls. 


Additionally, the PP does not fully consider the impacts from on-site activities that 
may impact the surtounding community during the implementation ofthe reinedial 
altemative such as dust, noise, and other exposure niechanisins.4The PP explains that Beazer 
has "begun interim measures to reduce dust including planfing of vegetation over former 
operation areas." (PP pg. 14). The PP goes on to state that "Beazer East is implementing dust 
control of continuous water application to suppress dust." The PP does not elaborate on 
precisely what this continuous water application entails, how often the water is being applied, 
whether this is a recognized and safe method of suppressing dust, when the water application 
is needed, or the level of protection this provides to the adjacent community. 


All ofthe above commentary proves that the EPA's PP is not protective of human 
health and the environment. As this is a tlireshold criterion under 40 CFR § 
300.430(f)(l)(i)(A), this remedial altemative should have been discarded early on by the 
EPA. 


Storm water runoff control has not been adequately explained 


To control stomi water the EPA proposes the following: 


"Storm water controls will consist of (a) grading and contouring the Site to direct 
mnoff toward collecfion points; (b) installafion of one or more detention/retention 
ponds; and (c) possible replacement ofthe existing Site stomi water ditch with 
another ditch or with an engineering conveyance such as an underground concrete 
pipe (culvert)." (PP pg.l4). 


This remedy does not fully explain how it will be adequate to control stomi water mnoff 
There is no elaboration on how the grading and contouring will direct mnoff toward 
collection points or how the detention/retention ponds will contain the water in such a way to 
prevent contamination ofthe soil and groundwater beneath it. Without this infortiiation, there 
is no way for the community to analyze the altemative under the criteria in (e)(9), especially 
protection of human health and the environment and effectiveness in the short and long term. 


The proposed remediation ofthe Hogtown and Springstead Creeks is not adequate 
The PP states the following for remediation ofthe creeks: "Ongoing detention basin 


to mitigate ongoing impacts. Excavation and removal of impacted sediment in excess ofthe 
probable effects concentration (transport and consolidate on-site). Monitored natural recovery 
of remaining impacted sediment until concentrations reach thi'eshold effects concentration or 
background levels." (PP pg. 33). What exactly the detention basis will be or how it will 
mitigate ongoing impacts is unclear. In addhion, this reinedial action is vague on exactly 
what standard the EPA is using to clean the creeks. In a letter from Dr. Stephen M. Roberts 
and Dr. Leah D. Stuchal ofthe University of Florida to Liga Mora-Applegate ofthe FDEP, 
the Drs. recommend Florida Residential CTLs for sediinent in the creeks given the proximity 
ofthe creeks to residential yards. Letter from Dr. Roberts and Dr. Stuchal to Ms. Mora-







Applegate dated Februaiy 10. 2010 pg. I attached to these comments. In addition, the Drs. 
also state that "[gjiven that PAHs and dioxin contamination in creeks are not consistently co-
located, this remedial effort cannot be assumed to address the issue of dioxin contamination." 
Id. at 3. The community agrees with the Drs. assertions and insists that the EPA clean up the 
creeks to Florida Residential CTLs and address the issue of dioxin contamination. 


An adequate e.xplanation of various former trenches as well as possible drum burials or 
dumping sites is not included nor is any suggested remedy for these possible 


contamination areas 
Aerial photos taken in 1965 and 1971 ofthe site reveal trenches in the woods north of 


the site which are no longer in existence. What happened to these trenches? What were these 
trenches used for? How does the EPA plan on investigating these trenches? 


Anecdotal evidence points to locations of possible drum burial and other dumping 
sites. These would constimte additional contamination areas outside ofthe documented 
source areas. The EPA gives no indication in their investigation ofthe site that they have 
looked for the possible additional areas of concem. Scott Miller, EPA project manager stated 
that there will be a "work plan coming forth" to address buried dmnis. (August 5, 2010 EPA 
Meefing Official Transcript pg. 112 lines 7-9). This vague language is simply not acceptable 
to the community. Simple ground penetrating radar in the areas of concem would be 
sufficient to begin investigation ofthese sites. The community expects a commitment by the 
EPA to search for and analyze these areas and incorporate them into their PP. 


40 CFR vi} 300.430(d)(1) states that the purpose ofthe reinedial investigation (which 
supports all ofthe plans the EPA subsequently issues) "is to collect data necessary to 
adequately characterize the site for the puiposes ofdeveloping and evaluating effective 
reinedial altematives." § 300.430(d)(2) goes to on require that the EPA "characterize the 
nature of and threat posed by the hazardous substances and hazardous materials and gather 
data necessary to assess the extent to which the release poses a threat to human health..." 
Without fully analyzing any possible dumping sites, dmm burials, and fomier trenches, the 
EPA caimot be certain they have gathered all ofthe requisite data to create a full 
contamination characterization. Without this data, the EPA cannot assure the community 
their chosen remedial altemative will be effective. 


The PP completely ignores contamination known to exist inside residences 
Tests on fine particulates have been perfonned on the inside of several homes within 


two miles from the site. The results were shocking to the residents and their attomeys. The 
dioxin levels, thought to be some ofthe most dangerous contaniinants on the planet, range 
from 400PPT to 1 lOOPPT - over 1000 times higher than the levels deemed safe by the EPA 
for outside soil contamination. TCDD, a dioxin found inside homes, is a known carcinogen. 
In addition, exposure to this chemical can cause a host of other illnesses, including 
reproductive issues, development problems, immune system suppression, heart disease, 
diabetes, hormonal changes, liver damage, pancreatic abnonnalities, problems with the 
circulatory and respiratory systems, etc. Children, who are particularly susceptible, are 
coining into contact with these dangerous containinants inside their own homes and the 
schools they attend (twelve ofwhich are located within two miles ofthe site). 


According to 40 CFR § 300.430(d) the remedial investigation should perform field 
investigations sufficient to assess the following: physical characteristics ofthe site; 







characteristics or classification of air, surface water, and groundwater; general characteristics 
ofthe waste; extent to which the source can be adequately identified and characterized; 
actual and potential exposure pathways through environmental media: and actual and 
potential exposure routes, such as inhalation or ingestion. Obviously, finding fine 
particulates inside residences shows an actual exposure route, more specifically actual 
exposure. The testing perfomied thus far was limited in scope and further testing is 
wartanted. One ofthe major aims ofthe reniedial investigation is to detemiine risks to 
human healtli. Human health is surely affected by dioxins inhaled and ingested inside the 
homes of residents. It is illogical for the EPA to solely conduct soil and groundwater 
sampling when confinned contamination exists within residences. This poses an immediate 
threat to the residents ofthe area. Mr. Scott Miller ofthe EPA has been asked directly 
whether or not additional testing will be done on the homes. He has refused to answer. Those 
residents with means, a/k/a "Koppers Refugees," have been fleeing the area, abandoning their 
homes, in order to escape this hannful contamination. Those without means to do so are 
consumed with constant wony and stress about how these deadly chemicals may be affecting 
their health and the health of their families. These residents are not accessing the site or 
puiposefully exposing themselves to hamiful contaniinants. They are simply attempting to 
live their lives in what is supposed to be a safe haven: their homes. 


It is not clear that the EPA is going to follow mandated Florida CTLs 
In the second to last Remedial Action Objective (RAO), the EPA states that they plan 


to "restore quality of groundwater outside ofsource areas to beneficial use having COC 
concentrafions no greater than Federal MCLs or Florida GCTLs." (PP p. 12). The EPA is 
required to clean up the site according to Florida GCTLs which are much more protective 
than Federal MCLs. 


In addifion, the EPA states that they will clean up the site according to 
commercial/industrial CTLs. Which will it be? In a recent EPA meeting, Scott Miller, project 
manager for the site, stated that the future land use at the site may possibly be a mixed use 
with a residential component. (August 5, 2010 EPA Meeting Official Transcript pg. 10 lines 
19-21). Later he states "...there are many sites that have been cleaned up to 
commercial/industrial standards, where there's been exposure barriers deployed at the site, 
and there's now residential use ... People live there. Townhomes. That would also be 
appropriate for this site." (Transcript pg. 38 line 25 - pg. 39 lines 1-6). We assume he deems 
commercial CTLs appropriate for the site since Florida land use codes typically group mixed 
use and multi-family housing under its commercial sections. It is ludicrous to think it is 
appropriate to have commercial CTLs (even more outrageous to consider industrial CTLs) on 
land that will be supporting residences simply because the Florida zoning code considers 
mixed use and muhi-family housing commercial. CTL levels are based on frequency of 
e.xposure. If an individual lives on a site in a townhome, he will be frequenting the site as 
often as someone that lived on the site in a single family home. His cancer risk will increase 
in the same fashion as a resident ofa single family home. In addition, the Gainesville City 
Commission passed a resolution in 2008 which stated the site should be cleaned up to Florida 
Residential CTLs. This resolution was completely disregarded by the EPA. 


The Table 1 in the PP states the clean up goals for COCs. (PP pg. 13). Under the 
groundwater table, benzene is listed twice, once using the Florida CTL (1 ug/L) and again 
using the Federal MCL (5 ug/L). It is not clear which one the EPA will be using on this site. 
The EPA must use the most protective clean up level, which is the Florida level of 1 ug/L. 
This should be cortected in the PP so that the cortect clean up level is clearly stated. 







Further, the EPA appears to criticize the Florida CTLs for dioxins and furans stating 
"[a]t present there is significant ongoing debate between and among researchers, different 
regulatory agencies, and the regulated community regarding the toxicity of dioxins/flirans 
and whether meaningful human-health risks are posed by low concentrations ofthese 
contaminants..." (PP pg. 13). They go on to mention that Florida's default SCTL is "at the 
low end ofthe range." While the final sentence indicates the EPA intends to use Florida's 
CTLs, the entire diatribe is troublesome and leads the reader to believe that ifthe EPA can 
find a way around it, they will attempt to use a level higher than the mandated Florida level. 
The EPA is cleaning up a site in Florida and is required to use Florida CTLs. 


The community insists that residential CTLs be used if any sort of residential housing 
is contemplated in the fuaire for the site. These discrepancies should be fixed to make it clear 
that the EPA will use the applicable Florida CTLs. 


Conclusion 
After twenty-seven years in the making, the PP fails to follow the mandates of 40 


CFR § 300.430 in numerous ways. The PP relies on incomplete data, the remedies selected 
fail to take into account effects to the residents ofthe Stephen Foster neighborhood, the 
remedies are not appropriately analyzed under the nine criteria, and a discussion ofthe most 
beneficial opfion, relocation, is not included in the PP. The community has serious concems 
about many ofthe proposed reinedial actions including storing contaminated soil on-site, 
clean up ofthe local creeks, and stomi water mnoff The community wants a work plan now 
that addresses what the EPA will do to investigate possible dmm burials, storage sites, and 
locations of fonner trenches. The EPA must make it clear in the PP that they intend to use the 
most stringent clean up target goals, which are Florida's CTLs. Most importantly, the EPA is 
ignoring data confirming actual contamination inside of residences. All ofthe EPA reports to 
date are silent on what the EPA intends to do to remedy this deadly contamination. All of 
these issues should be addressed before a final reinedial option is selected so that all potential 
hazards and concems ofthe Stephen Foster neighborhood can be given appropriate weight in 
the selection process. 


SFNPG would like to point out that many minority and people of lower socio­
economic status reside in the area suixounding the site. In light ofthe EPA's mandate for 
environmental justice, the conimunity hopes the EPA would be more sensitive about their 
approach to community involvement. In a recent July 22, 2010 memorandum from the EPA, 
the EPA states that achieving environmental justice is an agency priority and should be 
factored into every decision.sThe memorandum defines environmental justice as the "fair 
treatnient and meaningful involvemenf of all people regardless of race, nafional origin, or 
income in the fomiulation of mles and the implementation of cleanup processes. This cleanup 
process has taken in e.xcess of twenty-seven years. In response to leaming ofthis fact during 
an investigafion by CNN into the Gainesville Superfund site, Mathy Stanislaus, EPA's new 
Superfund Program Director, admitted that "community residents should be angry for how 
long this is going on and how long they have waited for their cleanup." That is unfair 
treatment. As stated before, the community was not consulted while the EPA perfonned their 
invesfigations and research. That shows a complete lack of involvement, much less 
meaningful involvement. The EPA is not only failing to follow its own directive on 
environmental justice, it is acting in a way that completely contravenes the spirit ofthe 
mandate. 







Once again, SFNPG would like to remind the EPA that neighboring residents had no 
part in contributing to, endorsing, or encouraging the hazardous pollution that now lies within 
their yards and inside their homes adjacent to the site. The EPA has failed time and again to 
recognize the degree to which the residents have been impacted by this contamination. 
SFNPG implores the EPA to take the concems ofthe community seriously and factor them 
into their remedial altemative selection. SFNPG expects the EPA to use its full authority 
under the law to protect the health and environment ofthe citizens most impacted by this 
ongoing tragedy. 


Please feel free to contact me directly with any questions or concems you may have. 
Please direct all correspondence regarding these comments to the undersigned counsel. 


Sincerely, 
Sarah Schwemin 
Attomey for the Stephen Foster Neighborhood 
Protection Group 







Strategic Environmental Analysis, Inc 


September 24, 2010 
Scoft Miller 
Site Manager 
Cabot / Koppers Superfund Site 
Region 4, Environmental Protection Agency 
Atlanta Federal Center 
81 Forsyth Street 
Atlanta, GA 30303-8960 


RE: Data Requests 


The underlying assumption for many ofthe Superfund Guidance documents is that a 
Remedial Investigation and Feasibility Study (RI/FS) report will be prepared that 
integrates and interprets the data gathered during the investigations and studies so that 
previous draft preliminary infonnation would not be needed. The Koppers studies that are 
being cited as supporting the proposed remedy are more complex, and are lacking in a 
final comprehensive summary ofthe: 


• Nature and extent of contamination (soil, groundwater and DNAPL). 
• Fate and Transport (leachability and groundwater evaluation are not finalized) 
• Chemicals of Concem / Cleanup Criteria 


o No clear basis for selecfion ofthe COCs in the proposed plan 
0 No maps ofthe distribution/concentrations of many ofthe COCs 


• Whether/where selected criteria could be met based on existing data 


These factors contribute to the lack of transparency in understanding the site conditions 
and implications ofthe proposed remedy. We consider this a serious flaw in the FS and 
fail to understand how EPA and FDEP and can support decisions based on the 
infonnation in that document, and not require the responsible party to provide the 
infonnation in a format that meets typical standards of pracfice. 


We are interested in expediting the overall process, and would prefer to avoid lengthy 
revisions to the FS. To that end, we request critical infonnation summaries and data so 
that the community's questions can be answered. This will also provide current and 
future reviewers ofthe Site infonnation with a synthesis of information better 
documenting the basis for decisions. 
For the EPA meeting proposed for October 6, we request the following infonnation/maps 
be provided and that EPA be prepared address questions on these issues: 


• A comprehensive overview of groundwater issues that integrates results ofthe 
various reports. This is necessary to understand the implications ofthe proposed 
source and soil remedy. The groundwater information is scattered in many 
documents generated over the past 20 years. Rather than a lengthy analysis, we 
request at a minimum the following information be provided: 







o How the proposed plan groundwater chemicals of concem were 
identified (screening tables? Data compilafion?) 
o Maps showing ofthe nature and extent of groundwater contamination 
0 Compilation of well locations and boring logs 
0 Geologic profiles 


• The source area DNAPL delineation investigation (GeoTrans, 2004) was not included 
in the AR, and the community has raised many questions on this issue that are not 
detailed in the FS or proposed plan. Therefore, this is an additional topic to be expanded 
upon in the infonnational meefing. This should include maps and waste characterization 
infonnation. 


• Maps should be prepared that show where soil criteria (residential/commercial direct 
contact and leachability) are exceeded in both surface and subsurface soil. 


Many questions have been raised by the community that are not in the supporting 
documents but could be quickly addressed with access to the data. Providing an 
electronic version (Access or Excel) ofthe soil and groundwater data that are considered 
relevant for interpretafion of spafial and/or temporal trends would provide the 
infonnation necessary without multiple iterations of supplemental data analysis reports to 
address these questions. We request that the database include the following: 
• Analytical results used for on-site and off-site soil characterization 
• Sample coordinates, depths and sample dates 
• Locations of curtent and abandoned wells 
• Groundwater analytical results for the several years. This is flexible because of 
differences in well installation/abandonment, etc. 


These electronic data were requested previously (April 29, 2010 letter from PGC and the 
proposed plan meeting, and the FOIA request from Cheryl Krauth dated August 1, 2010). 
A database would have been necessary to prepare maps and statistical analyses presented 
in reports, so we feel it would be readily available. Again, these data will allow us to 
more quickly focus and prioritize, particularly where the existing data 
summaries/evaluation has not been provided and we can quickly verify the findings and 
data interpretation. 


This focused synthesis of infonnation can help expedite the decision process without 
prolonged challenges as to the adequacy ofthe underlying documents. Please contact me 
if you have questions regarding this request. 


Sincerely, 
Dr. Patricia V. Cline 
Principal 







September 22, 2010 
Scott Miller 
Site Manager 
Cabot / Koppers Superfund Site 
Region 4, Enviromnental Protection Agency 
Atlanta Federal Center 
81 Forsyth Street 
Atlanta, GA 30303-8960 


RE: Risk Assessment Comment 


The Adininistrative Record (AR) contains a letter you sent to Dr. Paul Anderson on June 
18, 2010, with your comments on what portions ofthe May 26, 2010 Human Health Risk 
Assessment are approved or not approved. A copy ofthis letter is attached. 
It appears the use ofthe probabilisfic model is being rejected. However, can you clarify 
what exactly is referted to by wording like "some texf, "some portions", and "several 
subsections"? 


The proposed plan states remedial goals for soil will be the default Florida soil cleanup 
target levels (SCTLs), although the exact application ofthese is not clearly stated. Since 
the plan was developed after this letter, does this mean that the enfire risk assessment is 
no longer approved? If so, why is this included in the AR? If you are going on record as 
approving portions ofthis assessment, can you explicitly state what this includes? 
Specifically: 


• Calculafion of site-wide average concentrations using Thiessen Polygons as 
inferted in figures from Section 3? 
• Use of relative absorpfion factors (Appendix C and G)? 


We disagree with approval ofthese sections. In addition, there are numerous technical 
errors in this risk assessment (for example, not calculafing the non-cancer hazard 
associated with dioxins). Therefore, including the attached letter and the risk assessment 
in the AR is misleading as to the reliability ofthis analysis, and the implications ofthis 
approval are not transparent. As a side note, the May 26, 2010, risk assessment is not in 
the AR, but rather the eadier May 10, 2010, draft. 
Sincerely, 
Dr. Patricia V. Cline 
Principal 







University of Florida 


October 14,2010 
Ligia Mora-Applegate 
Bureau of Waste Cleanup 
Florida Department of Environmental 
Protection 
2600 Blair Stone Road 
Tallahassee, FL 32399-2400 


University of FLorida 
Center for Environment and Human 
Toxicology 
POBox 110885 
Gainesville, FL 32611-0885 
352-392-2243 Tel 
352-392-4707 Fax 


Re: Koppers Proposed Plan 


Dear Ms. Mora-Applegate: 


At your request we have reviewed the U. S. Environmental Protection Agency, 
Superfund Proposed Plan, Cabot Carbon/Koppers Supeifund Site. Gainesville. Alachua 
County. Florida. This document was prepared by the US EPA and is dated July 2010. 
The plan summarizes reniedial action objectives and cleanup levels for groundwater, 
onsite soil, and off-site soil. It reviews reniedial alternatives and proposes surface grading 
and covering for most ofthe site with containinent and treatnient of impacted 
groundwater. Our review focuses on the proposed cleanup levels. We have the following 
comments on the document: 
1. Off-site soil remediation goals were selected based on current land use. However, 
future land use may not be identical to curtent use. Therefore, off-site cleanup levels 
should be based on unrestricted land use regardless ofthe current use unless individual 
property owners implement institutional controls preventing future residential use. 
2. It is unclear why two groundwater cleanup levels are listed for benzene in Table 1. The 
correct cleanup level should be 1 /Ag/L benzene based on the promulgated FDEP GCTLc 
(Chapter 62-777, F.A.C). 
3. Remediation goals for the protection of ecological receptors are not included in the 
document. The Alachua County Environmental Protection Department assessed chemical 
concentrations in submerged and dry sediment along Springstead and Hogtown Creeks. 
The study showed concentrafions of dioxin and BaP-TEQs in excess of both human 
health and ecological criteria. The ecological screening levels applicable to this site are 
2.5 ng/kg dioxin and 1.1 mg/kg BaP-TEQs for the protection of piscivorous mammals. 
The presence ofthese Chemicals of Potenfial Ecological Concem above screening levels 
indicates that further assessment of ecological risk is needed. In Springstead and 
Hogtown Creek sediment where both human health and ecological criteria apply, cleanup 
should be based on the lower of goals developed for protection from human health and 
ecological effects. 
4. The groundwater CTL for acenaphthene of 210 ""gIL is incorrect. It should be 20 
""gIL 
5. The groundwater CTL for bis(2-ethylhexyl)phthalate is missing. The correct value is 6 
""gIL 







6. The groundwater CTL for 3-/4-inethylphenol of 7 ug/L is incon-ect. When two 
chemicals are coinbined into a single detection group the toxicity values can not be 
apportioned. Because they are grouped together, it is unclear how much ofthe detected 
concentration is due to each individual chemical. Therefore, a conservative approach 
should be taken and the chemicals should be screened at the lower ofthe two criteria. In 
this case, the CTL is 3.5 ""gIL. 
I. As stated above, the industrial soil CTL for 3-/4-inethylphenol should be the lower of 
the two criteria. The applicable industrial SCTL is 3,400 mg/kg. Additionally, the 
leachability SCTL for 4-methylphenol (0.03 mg/kg) is the lowest applicable criterion and 
should be met throughout the vadose zone. 
8. The proposed plan assumes that future land use will be restricted to 
commercial/industrial purposes, yet in on-site soil clean-up goals, the residential SCTLs 
are listed for anfimony, arsenic, acenaphthene and benzene. 
9. Page 3 states that the drainage ditch on the Koppers site discharges into Hogtown 
Creek, which flows into Springstead Creek. The opposite is true. Koppers' drainage ditch 
discharges into Springstead Creek, which flows into Hogtown creek. 
10. The document does not indicate which areas will be covered by the proposed remedy. 
No maps for are included detailing the areas affected by the proposed plan. Therefore, it 
is not clear if all areas of concem will be addressed. Specifically, we are concemed with 
recently detected areas of high dioxin concentrations in the Northem Inactive Area. 
These areas were not fully investigated and anecdotal evidence indicates that they may 
represent a fomier waste pit. Any remedies should address this area and possible further 
migration of contamination off-site to the Northeast. 
II. The coirect chemicals of concern and reniedial goal options for this site are listed in 
the following tables: [See master copy for these tables] 


Please let us know if you have any questions regarding this review. 


Sincerely, 
Leah D. Stuchal, Ph.D. 
Stephen M. Roberts, Ph.D. 


Florida Department of Environmental Protection 







Bob Martinez Center 
2600 Blair Stone Road 
Tallahassee, Florida 32399-2400 


October 14,2010 
Mr. Scott Miller 
Reinedial Project Manager 
United States Environmental Protection 
Agency 
Region IV, Superfund North Florida 
Section 
61 Forsyth Street, SW 
Atlanta, Georgia 30303 







RE: DEP review ofthe July 2010 Superfund Proposed Plan for the Cabot 
Carbon/Koppers Superfund site, Gainesville, Alachua County, Florida 


Dear Scott: 
This cortespondence provides DEP comments on the final July 2010 proposed plan for 
the Cabot Carbon/Koppers Superfund site. This serves to supplement DEP's June 9, 2010 
comments on the revised May 2010 Koppers site Feasibility Study (FS) and EPA's likely 
proposed amended remedy for the Cabot Carbon/Koppers Superfiind site, Gainesville. 
We appreciate EPA's responsiveness and efforts to address DEP's previous comments. 
We take this opportunity to reiterate previous DEP recommendations which we believe 
are critical to the effecfiveness ofthe remedy and will ensure compliance with State 
ARARs. We also provide recommendations that we hope will clarify what we understand 
are the reinedial components and remedial goals ofthe proposed site remedy. 


We are pleased to see that the revised FS has 1) incoiporated additional remedial 
alternatives with coinbined technologies recommended by DEP and local stakeholders for 
improved source mitigation altematives; 2) provided further discussion and clarification 
regarding stonnwater management prior to and as a component ofthe Superfund remedy; 
3) more appropriately recognized the potential and likelihood of continued vertical 
DNAPL migration in its revised conceptual model; 4) acknowledged the need for further 
delineation ofthe offsite Hawthorn Group groundwater contamination; and 5) continues 
to acknowledge the application of Chapters 62-780 and 62-777 in the development ofsite 
remedial cleanup criteria, the establishment of temporary and permanent points of 
compliance for groundwater remedies in the surficial aquifer. Hawthorn Group and 
Floridan aquifer, and the use ofa risk management opfion (RMO) III approach including 
engineering controls and defined institutional control boundaries at the Koppers site. We 
are also pleased that the FS emphasized ongoing dust suppression following closure of 
the Koppers facility and indicated that design of an air inonitoring network at the fence 
line would be implemented during the Superfund remedial design phase. The revised FS 
also includes alternatives for remediafion of offsite soil contamination. 


As noted previously, all documents containing geologic or engineering informafion must 
be signed and sealed by a registered PE or PG licensed in the State of Florida, pursuant to 
Rule 62-780.400, F.A.C. and Chapters 471 and 492, Florida Statues. 


Based on the revised final FS and final proposed plan, we understand that EPA is 
proposing a combinafion containment and source treatment remedy to address onsite 
contaminated soils, DNAPL and groundwater, including surficial, Hawthom and Floridan 
aquifer groundwaters. Containinent would be accomplished by a slurry wall to the middle 
clay that surtounds all 4 source areas and includes other leachable materials. Source areas 
are to be treated insitu. Groundwater extraction and treatment would continue in the 
surficial aquifer; focused hydraulic containment through groundwater recovery and 
treatment would also be conducted in the Floridan and expanded as necessary in response 
to inonitoring results and "triggers" established to address plume migrafion and promote 
plume stability; insitu groundwater treatment would be implemented in the Hawthom. 







Monitored natural attenuation (MNA) is included as a remedial component for all 
groundwater. Groundwater remediafion in all aquifers and the Hawthorn would be 
considered complete when groundwater contaminant plumes are stable and/ or shrinking, 
and when contaniinants do not exceed federal MCLs beyond the edge ofthe source 
control boundary and do not exceed State groundwater cleanup target levels (GCTLs) 
beyond the points of compliance at or within the insfitutional control (IC) boundary 
(equivalent in this case to Koppers property boundary). Monitoring will be ongoing to 
document the progress and effecfiveness ofthe site remedy, trigger initiation or 
expansion of acfive remedies in the Hawthom and/ or Floridan, support evaluafion of 
MNA in the lesser contaminated portions ofthe plumes, and confinn that groundwater 
contaminant plumes are stable or shrinking. Overall, this approach is consistent with 
Chapter 62-780, Risk Management Option III which allows for altemative cleanup goals 
with appropriate institutional/ engineering controls, such that soils and groundwater 
beyond the institutional control boundary meet cleanup criteria for unrestricted use. 
Where offsite land use is commercial, soil may be remediated to coimnercial SCTLs with 
appropriate insfitufional controls. Offsite sediments (off the Koppers facility property) 
exceeding applicable criteria are proposed to be remediated by a combination of 
excavation and contaminant monitored natural recovery. DEP offers the following 
proposed plan comments. 


Description of site contamination 
Although delineation ofthe extent of contamination is sfill ongoing (particularly for the 
offsite soils as well as for groundwater contamination with the establishment of 
temporary points of compliance (TPOC) for the surficial and Hawthorn Group 
groundwater plumes and Floridan Aquifer contamination east ofthe property boundary) 
it is important to provide a clear description ofwhat is curtently known about the 
inagnitude and extent of contamination both on and off the Koppers facility property. In 
particular, we found that the proposed plan was not clear in the following areas and 
request improved specificity in the Amended Record of Decision (AROD): 
• Magnitude and extent of Floridan Aquifizr groundwater contamination. JJroundwater 
contamination above GCTLs has been observed in Floridan wells other than just FW-6, 
primarily in the northem and eastem porfions ofthe site. It should be noted that 
increasing groundwater contaminant levels in FW- 22B (a POC well) resulted in the 
installation of FW-31 BE and ongoing pump and treat to prevent further plume migrafion 
and pull any offsite contaminafion back within the IC/property boundary. In addition, it 
appears that offsite plume migration has occurred east of Koppers based on FW-16B. 
Groundwater recovery is ongoing at FW-6 and FW-2 IB to evaluate possible verfical 
migration due to well constmction at FW-6 and to evaluate the effectiveness of 
groundwater recovery using an existing well, FW-2 IB, to address migrafion and GCTL 
exceedances observed in FW-16B. Pumping of FW-6 and 21B was initiated in October 
2009. Based on more recent discussions, DEP anticipates that decisions regarding the 
effecfiveness of FW-2 IB and the need for downgradient TPOC wells east of Koppers 
along with a determination ofthe integrity of FW-6 will be forthcoming within the next 
few months. If cross contamination is occurring at FW-6, the monitoring well should be 
abandoned and replaced with an appropriately constmcted multiport well. 







• Magnitude and e.xtent of Hawthorn Group groundwater contamination. In 
particular, it should be clearly acknowledged in the AROD that groundwater 
contamination has been observed in the Upper and Lower Hawthom east and northeast of 
the Koppers facility above GCTLs at a distance of up to 800 feet east ofthe Koppers 
property boundary, not just immediately east ofthe property. The AROD should also 
speak more directly to groundwater contaniinants east of Koppers that may be 
attributable to fonner Cabot facility operations and indicate that these contaminants will 
be delineated and also addressed by a combination of insitu treatnient and MNA, if that is 
the intent. It should also be acknowledged that the magnitude of contamination in the 
Lower Hawthom is not known in the Process and South Lagoon source areas on the 
Koppers site because no Lower Hawthom inonitoring wells have been installed in those 
source areas. 
• DEP does not agree with the proposed plan interpretation that observed arsenic in 
Floridan Aquifer inonitoring wells is solely due to oxygenated water introduced during 
well drillings. We do agree that vertical migrafion of arsenic from the surflcial or 
Hawthom into the Floridan is not supported by site data and not likely occurring. As 
previously noted, however, the persistent presence of arsenic above GCTL in Floridan 
wells located primarily outside ofthe organic contaminant plume area indicates to us that 
naturally occurring arsenic in the Floridan aquifer is going into solufion in response to a 
redox front downgradient ofthe Floridan plume. As such, inonitoring of arsenic levels in 
these wells should continue as part ofthe comprehensive groundwater monitoring 
program for site cleanup. We request that this altemafive interpretation be noted in the 
AROD. 


RAOs and Cleanup goals 
• We recommend that the AROD reflect that a critical remedial action objective is to 
create a stable and shrinking plume such that cleanup target levels for 
groundwater are ultimately met at Points of Compliance at the source control or 
institutional control boundaiy consistent with federal and state regulations and 
recjuireinents, respectively, (not simply to prevent further plume migration, particularly 
where the groundwater contaminant plume has migrated off the Koppers facility 
property) 
• We are pleased to see that the proposed plan reflects use of Chapter 62-777 default 
SCTLs both on the Koppers facility where commercial default SCTLs are proposed and 
offsite where either residential or commercial default SCTLs may be applied based on 
corresponding land use and the willingness ofthe property owner to implement an 
insfitutional control (restricfive covenant). 
• We also support the proposed plan's use of default SCTL leachability criteria to address 
leachable vadose zone soils located outside ofthe proposed containinent area. As 
previous stated by DEP, site specific leachability criteria may be developed during design 
if desired and consistent with Chapter 62-780. 
• DEP recommends that the AROD identify both the numeric direct contact and default 
leachability SCTL criteria and state that the more stringent ofthe two criteria apply to 
vadose zone soils. It will be easier to ascertain the basis for the cleanup goals and will 
allow more obvious adjustments to those goals if site specific leachability criteria are 
developed. 







• EPA recently issued caveat approval for fhe May 26, 2010 Human Health Risk 
Assessment (HHRA) for onsite soils and sediments noting that the probabilistic 
components ofthe risk assessment and specific tables or figures were not approved. 
It appears that the proposed plan may allow the use ofa risk assessment on offsite 
properties based on more property-specific land uses. As discussed in 28, 2010 
cortespondence, it is unlikely that an appropriately constmcted probabilisfic risk 
assessment to evaluate the offsite soil contaminant levels would result in offsite soil 
cleanup goals significantly different from Chapter 62-777 default SCTLs for unrestricted, 
residenfial use. DEP does not support the use of assumptions or variables inconsistent 
with State or federal regulafions or guidelines outside of accepted industry practices. Use 
ofsuch assumptions/variables in a probabilistic risk assessment for the development of 
cleanup goals and/ or the re-assessment of risk under a future proposed land use/ 
redevelopment plan would also not be supported by DEP, as discussed in DEP's previous 
HHRA review comments. 
• Our review ofthe proposed plan indicates that Table 1 has incorporated the list of 
groundwater and onsite/ offsite soil contaniinants previously identified by DEP as 
contaminants of concem (COCs). As noted in previous comments, groundwater 
COCs should include all constituents where GCTL exceedances have been observed, 
even if those compounds have not shown a violation at the Koppers property boundary. 
Acknowledging the difference between the federal MCL and State GCTL for benzene, 
the Amended ROD should be clear how each ofthese will be applied. We understand that 
EPA will apply the federal MCLs immediately outside the source containment area 
whereas the State GCTLs will apply at points of compliance at the institutional control 
boundary consistent with Chapter 62-780, risk nianagement option 111. We will be happy 
to review the final list ofCOCs in the AROD prior to EPA signature to confinn that the 
COCs are comprehensive and corresponding numeric criteria are consistent with Chapter 
62-777. 
• Table 1 cleanup goals for offsite soils and sediments is confusing, however, particularly 
for sediments and appears to have omitted contaminants that were observed in creek 
sediments as reported in the ACEPD Sediinent Quality Study Report on Springstead and 
Hogtown Creeks (August 2009). Sediment COCs and corresponding cleanup criteria 
should include both Chapter 62-777 default SCTLs for direct contact and Sediment 
Quality Assessment Guidelines (SQAGs) for cPAHs (BaP-TEQ), P AHs and dioxin, for 
protection of both public health and the environment. Leaching of sediinent 
contamination to surface water may also be an issue based on the comparison of P AH 
concentrations in sediments to Chapter 62- 777default SCTL leachability criteria for the 
protection of surface water. Default leaching criteria should also be reflected in the table. 
Site specific sediment leachability criteria may also be developed during design. As 
commented previously, we recommend use ofthe EPA Region 4 Hazmat Ecological 
Screening Value of 2.5 ng/kg for dioxin. 
• EP A has proposed a sediment removal based on the Probable Effect Concentrafion 
(PEC) criteria followed by inonitored natural recovery to address remaining impacted 
sediments above threshold effects concentrations (TEC) criteria. Dioxin exceeding the 
recommended EPA screening value above should be addressed by the removal action. 
Superfund Five Year Reviews should include evaluation ofthe progress and effectiveness 







of inonitored natural recovery in reducing PAH concentrations to the TEC and SCTL 
reinedial goals. 
• Please see enclosed comments from University of Florida including suminary tables of 
Chapter 62-777 numeric cleanup goals for site related contaminants for groundwater, 
soils and sediments. 
• Containment and treatment of DNAPL (including residual DNAPL) and other leachable 
source areas is a crifical component ofthis site remedy and the goal to mitigate continued 
contamination ofthe underlying Floridan Aquifer as well as address offsite contaminant 
migration in the Hawthorn and future compliance with property boundary POCs in all 
aquifers. Based on previous discussions amongst EPA, DEP and stakeholders regarding 
criteria that could be used to delineate the lateral extent ofthe these DNAPL source areas, 
we understand that delineation will be based on a combination of visual DNAPL 
confirmation, olfactory evidence and groundwater concentration data obtained from 
borings into the surflcial and upper Hawthom formations. EPA guidance indicates that 
groundwater contaminant concentrations approaching 10% solubility (of naphthalene for 
example) could also be used to infer the likely presence of nearby DNAPL or principal 
threat waste requiring remediafion. We recommend that the AROD identify the criteria 
by which DNAPL and DNAPL sources will be identified for treatment and/ or 
containment, so that this does not continue to be a point of debate during design and 
constmcfion. 


EPA's Preferred remedy 
• The proposed plan refers to a "low penneability cover" over the containment area. DEP 
supports the proposed slurry (barrier) wall around all 4 source areas extending to the 
Hawthom middle clay (approx 65' bis), with an impermeable cover (vertical hydraulic 
conductivity of 1OE-06 cm/ sec) over the entire slurry wall enclosure including DNAPL 
source areas and other consolidated leachable materials, along with treatment ofthe 
DNAPL source areas. This impermeable cover will require less rigorous water level 
control due to less percolation and further discourage vertical migration of 
contaminants in response to hydraulic head differences. 
• DEP is pleased to see that EPA has proposed the use of Insitu 
Solidification/Stabilization 
(ISSS) treatment to address Upper Hawthom DNAPL source areas, along with the slurry 
wall (to the middle clay) to contain the more highly contaminated onsite groundwater and 
source material. ISSS has a proven track record at similar sites with this magnitude and 
type of contamination; and would not be hampered by the potential issues of chemical 
deliverability, consistent distribution, long term performance and reliability (rebound) 
that have been experienced by the insitu biogeochemical stabilization technology being 
considered for the site, (see discussion below). ISSS has been shown to effectively reduce 
penneability ofthe contaminated zone, immobilize contaminants and mitigate 
leachability ofthe source material. While acknowledging the higher cost associated with 
this teclinology, we believe the confidence that it affords makes it appropriate for this 
large and hydro-geologically challenging site. We recommend that the AROD include 
ISSS performance criteria including penneability (10-7), unconfined compressive strength 
(50 psi), and short temi and long term leachability (SPLP and modified ANS 16.1) and 







require perfonnance tesfing during design to ensure the ISSS fonnulation will meet these 
criteria. 
• EPA's preferred remedy also includes Insitu Biogeochemical Stabilization (ISBS) to 
address DNAPL source areas in the surficial aquifer, with a contingent ISSS remedy if 
ISBS perfoimance criteria cannot be met during design phase pilot testing. DEP remains 
concemed about the use ofthe ISBS technology at this site and recommends that ISSS be 
utilized in the surflcial aquifer to address DNAPL source areas, not ISBS. It is essential 
that the selected remedy include effective treatment technology(s) to address the 4 
DNAPL source areas in the surficial and Upper Hawthom, to mifigate ongoing sources of 
groundwater contamination and to minimize vertical mass flux and migration of DNAPL 
through the surflcial and Hawthorn that is contributing to the observed Floridan Aquifer 
contamination. DEP concerns regarding results ofthe previous Koppers pilot and use of 
ISBS were discussed in the June 2010 FS comments. More recent discussions with EPA, 
ACEPD, GRU and their DNAPL team along with consultafion with EP A- Ada, 
Oklahoma have illustrated the difficulty in designing a pilot study including 
corresponding short term and long term perfonnance criteria that would provide 
representafive and definitive results to support conclusions regarding its use and long 
tenn effectiveness at this particular site. Even with improved delivery and distribufion 
within the source zone, the observed rebound of groundwater contaminant concentrations 
at the Borden site after 4 years underscores the issue of long tertn effectiveness and the 
likely need for re-treatment. Confirmation of effective mifigation of vertical flux/ 
contaminant migration into the Hawthom could not likely be demonstrated in the short 
temi. In fact, recent discussions have indicated that to obtain reliable and conclusive data 
regarding long term perfonnance, the Koppers ISBS pilot study should be conducted over 
a period of at least 4 years. Implementation ofa reliable site remedy should be 
accomplished as timely as possible. Use of ISSS in both the surficial and Upper 
Hawthom would allow a more fimely and reliable remedy to be implemented. As 
previously communicated by DEP, however, if EP A elects to continue with the ISBS 
pilot/ remedy as proposed, addifional more rigorous pilot testing and evaluation based on 
specific performance criteria should be required to demonstrate that this technology could 
successfully be applied with reliable short and long term results. These short and long 
temi performance criteria for the design pilot along with associated tesfing should be 
specified in the AROD. 


We recommend that they generally reflect the following: ISBS Performance goals-
1) Consistent and controlled delivery and distribufion of ISBS throughout the designated 
treatment area in the surficial aquifer source zone with corresponding reduction in 
permeability and encapsulation of DNAPL. 
2) Pronounced reduction in groundwater contaminant concentrations/DNAPL and 
reducfion in mass fiux both laterally and vertically. 
3) Deinonstrated longevity and stability of stabilized matrix, with no rebound. 
4) Compliance with UIC requirements in Chapter 62-524 and applicable variance. 
Basis for ISBS perfonnance evaluafion-
1) Monitoring network of appropriately located wells in the surficial and Hawthom to 
evaluate compliance with UIC and effective control of distribufion of ISBS injectate. 







2) Soil cores collected pre and post injection within treatment area to demonstrate 
thorough and consistent sweep and reduced penneability /leachability (based on pre and 
post injection lab analysis including modified ANSI 16.1). 
3) Pre and post treatment slug tests and monitoring ofwater levels/hydraulic gradients in 
monitoring wells/piezometers and downgradient recovery wells to document attainment 
of anticipated changes in hydraulic conducfivity /permeability in treatment areas and 
downgradient. 
4) Use of PFMs (flux meters) and low pump-induced flow within treatment area to 
confirm reducfion in mass flux, as recommended by EPA-Ada, OK. 
5) Appropriately located monitoring wells in surflcial, UHG and LHG, and Floridan. Pre 
and post-injection well sampling to confirm reducfions in DNAPL recovery and 
consistent reductions in groundwater concentrations with no rebound. Further details of 
the ISBS pilot test and specific short term and long term goals should be fleshed out prior 
to implementation ofthe pilot during remedial design. We agree that if EPA elects to 
move ahead with the pilot, a larger test area in one or more source areas should be 
utilized to better represent the performance of ISBS. We are reluctant to support a large 
or full scale pilot in the process area. There is only limited assessment and understanding 
of contaminant distribution in that area, it is close to the property boundary, and there are 
inadequate deeper inonitoring wells in the Hawthom to support perfomiance evaluation. 
We recommend that pilot studies be conducted in the North Lagoon and lor South 
Lagoon. Also, please note that as EPA has proposed delivery of ISBS through the large 
diameter augers during flill scale implementation of 
ISSS, the ISBS pilot should simulate similar delivery conditions. 
• Hawthorn groundwater contamination. We understand that the proposed remedy 
will include 1) continued bailing of onsite Upper Hawthom wells within the containment 
area that do not require P&A (due to their proximity to the insitu ISSS DNAPL source 
remedy), 2) insitu chemox (ISCO) or ISBS treatment using existing onsite Lower 
Hawthom wells in all 4 source areas and along the eastem property boundary, and 3) 
contingent insitu treatment of contaminated groundwater in existing Hawthom wells if 
inonitoring indicates that concentrations are above GCTLs and increasing or begin to be 
detected above GCTLs in previously clean sentinel wells. 


We believe that the #3 contingent insitu treatment above refers to the area immediately 
east ofthe Koppers property site and outside the slurry wall / containment area. Offsite 
Hawthom wells located east and northeast ofthe Koppers property and outside ofthe 
proposed slurry wall have shown concentrations significanfly above GCTLs and at levels 
that infer DNAPL (principal threat wastes) in the area, particularly in the Upper 
Hawthom. MNA is the primary proposed offsite groundwater remedy for remediation of 
groundwater outside ofthe IC boundary to GCTLs. It is unlikely that MNA will be 
successful without treatment in the more highly contaminated offsite areas. DEP 
recommends that the AROD require insitu treatment in the Upper or Lower Hawthom 
offsite where concentrations indicate principal threat wastes or are above Chapter 62-
777 Natural Attenuation Default Criteria (NADCs) rather than waiting for increases in 
current concentrations to trigger treatment as proposed. Chapter 62-780 allows the 
evaluation and development of triggers with higher concentrations than NADCs if an 
MNA evaluation indicates that those higher action levels are also effective in supporting 
MNA. We understand that active remedial technologies are limited for this low 







pertiieability formation and that use of ISCO or ISBS is the most feasible approach to 
address the less accessible DNAPL or elevated groundwater concentrations. DEP 
recommends the use of ISCO to reduce groundwater contaminant concentrations in these 
areas. It may be appropriate to consider other oxidants besides permanganate if clogging 
ofthe aquifer and injecfion well is a concem. Please note that UIC requires dedicated 
wells for insitu injecfion and (separate wells) for performance monitoring and 
compliance. We are concemed that Lower Hawthom impacts in the area ofthe North 
Lagoon may be more extensive than are now known and that the above approach may not 
be adequate to mitigate vertical migration into the Floridan in this area. We have no 
suggestions at this time but urge EPA to require adequate assessment and evaluation of 
DNAPL contamination in this area during design. 
• We remain concemed that there are inadequately assessed areas northwest ofthe North 
Lagoon source area and in the northern area ofthe site which may require expansion of 
the slurry wall area, more extensive DNAPL source treatment or more extensive vadose 
zone source removal not contemplated in the curtent FS. Assessment and delineation of 
these potential source areas must be conducted during remedial design to ensure the 
comprehensiveness, effectiveness and protectiveness ofthe containment/ source 
treatment remedy in these areas. 
• Floridan Plume containment- As discussed in the revised FS, Floridan aquifer 
groundwater recovery has been initiated FW-6 and FW-21 B as an interim measure to 
address groundwater e.xceedances near and upgradient of POC well FW-16B and to 
mitigate any leakage along the well bore(s). FW-31B was also recently installed as a 
recovery well to capture groundwater contamination exceeding GCTLs observed in point 
of compliance (POC) well FW-22B. Monitoring and triggers for inifiafion of groundwater 
recovery to address observed or pending POC exceedances in the Floridan have been 
outlined in the FS. We understand they will be reflected in the Amended ROD and 
remedial design. DEP anticipates that once the AROD is signed, these formal triggers 
will go into effect, including evaluafion ofthe effecfiveness of FW-
21 B in pulling back contaminated groundwater in order for POC FW-16B to meet 
groundwater cleanup target levels. 


Off site soil remedy 
Delineation of contaminated soils is ongoing west of Koppers. Soil sampling has also 
been initiated south and east of Koppers to determine if site related contamination exists 
in those areas. Regardless ofthe current land use offsite, lateral and vertical delineation 
should be to unrestricted use SCTLs. We strongly request that EPA and Beazer proceed 
as expeditiously as possible in delineafion and remediafion of offsite soils. 


Sediment remedy 
We understand that Cabot will be conducting a removal to address visually tarry 
sediments as an interim action. The proposal does not include all areas where dioxin 
contamination has been observed above recommended criteria. Confirmatory sampling 
will be necessary subsequent to this removal to determine what additional acfion is 
necessary to address remaining sediments exceeding final cleanup goals. 
Additional Design Acfivities-







DEP recommends that the AROD clearly idenfify additional assessment or treatability 
tesfing that will be required during remedial design to support design and implementafion 
ofa protective and effective remedy. We support the proposed inonitoring well locations 
recommended by the City and County in their recent Proposed Plan review comments. 
We recommend that remedial design activities include the following: 
1) Delineafion of offsite Hawthom groundwater contaminafion and installafion of 
temporary point of compliance wells at the leading edge ofthe plume where GCTLs are 
met. 
2) Installafion of offsite TPOC wells to delineate and monitor effectiveness ofsurficial 
aquifer groundwater remedy. 
3) Installation of onsite Lower Hawthorn well(s) at or immediately downgradient ofthe 
South Lagoon and Process area source areas. 
4) If selected, pilot testing to detennine the ability of ISBS to meet perfonnance criteria 
and its long temi effectiveness in mitigating surficial aquifer DNAPL sources and vertical 
contaminant migration. 
5) Treatability testing for development ofthe ISSS formulation for insitu treatment of 
DNAPL source areas. 
6) Compafibility testing and fortnulafion ofthe slurry wall composifion for compatibility 
with onsite contaminated groundwater. 
7) Development and implementation ofa dust inonitoring program to ensure that dust 
leaving the Koppers property does not contain contaminants at concentrations that would 
pose a health risk. 
8) Evaluation of effectiveness of Floridan IRM groundwater recovery at FW 21-B and 
the need for a dedicated recovery well to ensure GCTL compliance at FW 16B. 
9) Installafion of additional Floridan monitoring wells to monitor onsite plume behavior, 
compliance at the IC boundary and/ or provide offsite delineation. This includes a) an 
onsite upper Floridan "transect" well b) an offsite well downgradient of FW-16B; c) 
Floridan well east ofthe process area. 
10) Additional assessment and source delineafion in the areas northwest ofthe North 
Lagoon source area and in the northem area ofthe site which may require expansion of 
the slurry wall area, more extensive DNAPL source treatment or more extensive vadose 
zone source removal not contemplated in the current FS. This is evidenced by the 
increasing groundwater contaminant concentrafions with depth in North Lagoon area; 
Floridan aquifer groundwater contamination in FW-22B near the NW property boundary; 
significant soil contaminant levels more recently idenfified in the Northem 
Inactive Area along with aerial photo informafion suggesting dmiiis, dumping or waste 
disposal in that area; and detections ofsite related phenolics and PCP daughter products 
in Hawthom inonitoring wells located offsite to the northeast. 
11) Delineation of DNAPL source areas and identification of bounds for insitu treatment 
and sluiTy wall. 


We appreciate the opportunity to comment on the proposed plan. We are available to 
discuss these comments or other areas of proposed remedy prior to finalization ofthe 
Amended ROD at your convenience. 


Sincerely, 







Kelsey A. Helton 
Bureau of Waste Cleanup 
Hazardous Waste Cleanup Secfion 







Beazer 
BEAZER EAST, INC. C/O THREE RIVERS MANAGEMENT, INC. 


ONE OXFORD CENTRE, SUITE 3000, PITTSBURGH, PA 15219-6401 


October 15,2010 


Mr, Scott Miller 
Remedial Project Manager 
Superfimd Division 
Superfund Remedial Branch 
Secfion C 
U.S. EPA Region 4 
61 Forsyth Street, SW 
Afianta, GA 30303 


Re: Transmittal of Comments 
July 15, 2010 USEPA Proposed Plan 
Cabot Carbon/Koppers Superfund Site, Gainesville Florida 


Dear Mr. Miller: 


Beazer East Inc, ("Beazer") appreciates the opportunity to provide its comments on the 
above referenced document. Beazer requests that its comments be carefully reviewed and 
considered, and Hiat the comments be placed in the administrafive record for the Site. 


As you ai-e aware, Beazer has extensive experience in the environmental remediation of 
former wood freatment sites. For this site, Beazer has retained an exfremely well 
qualified group of technical consultants and experts to work on the various aspects ofthis 
site. For reference, I have attached the resumes ofthe consultants and experts who have 
been involved in the most recent feasibility studies, risk assessments, and remedy 
selection discussions. Collectively, this group has hundreds of years of environmental 
experience, much ofwhich has been related specifically to the remediation of wood 
treatinent sites. 


Also, Beazer has developed, in cooperation with and approval by USEPA and FDEP, an 
extensive amount ofsite specific data and infonnation upon which the current selection 
of a remedial action at fhe site can be based. As an illusfrafive example ofthe site specific 
data developed, I have attached a recent site figure which shows the current array of 
groundwater inonitoring points available at the site. Since 2003, Beazer has invested 
over $20 million dollars developing this data and infomiafion. The development ofthis 
site specific data and infonnation allows for an infonned and educated decision to be 
made at the site relative to the prospective remedy. 


Furthermore, Beazer believes that this infonnation enables it to understand and appreciate 
the complex nature ofthis site. The remedy components selected for the site must fit 
togetlier synergistically to ensure that tme risk reduction is actually effectuated and that 
fiiture risks are mitigated. As provided in the attached comments, Beazer has some 
significant reservations about individual aspects ofthe Proposed Plan, and where 







Mr, Scott Miller 
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appropriate has recommended suitable altematives. Tliat being said, Beazer remains 
committed to the implementation of a protective remedy, one which relies upon 
containment, isolation, treatment and long term monitoring, and is appropriate for the 
conditions existing at the site. 


Finally, Beazer understands the local stalceholders' fmsfration with the time fhis process 
has taken, and their desire to have the site remediation simply be finished. Beazer also 
wants to get to tiie end ofthe project as expeditiously as is reasonably possible. However, 
there is no simple solufion to the puzzle presented by conditions at the site. The data 
collected from the site documents its complex nature and the need for a sophisficated, 
long term approach. Beazer, through its efforts, has demonstrated that it is ftilly 
committed to resolving environmental matters at this site and that it remains fully 
committed to a remedial approach that will support its and the community's efforts to 
restore the site to a position where it may once again, become a positive attribute ofthe 
surrounding community. 


Again, thanlc you for your flill consideration to our comments, and if I can be of further 
assistance or answer additional qiiestions, please do not hesitate to contact me. 


Sincerely, 


Robert Markwell 
President, Beazer East, Inc. 


Cc: Lisa Jackson, USEPA Adminisfrator 
Gwendolyn Keyes Fleming, USEPA Region IV Administrator 
Stanley Meiburg, USEPA Region IV Deputy Administrator 
Kelsey Helton, FDEP 
Senator Bill Nelson 
Congressman Cliff Stearns 
Congresswomen Corrine Brown 
Congressman Alan Grayson 
Gainesville City Commission 
Craig Lowe, Mayor City of Gainesville 
Alachua County Board of Commissioners 
Cynthia Moore Chestnut, Chair Alachua County Commissioners 
Randal Reid, Alachua County Manager 
Russ Blackburn Gainesville City Manger 
Fred Muiray Gainesville Assistant City Manger 
Marion Radson Gainesville City Attorney 
Dave Wagner Alachua County Attorney 
Chris Bird Alachua County Environmental Protection Director 
Bob Hunzinger, General Manger GRU 







Beazer Comments on EPA Proposed Plan October 15, 2010 


Beazer East, Inc. (Beazer) hereby submits its comments to the Superfund Proposed Plan (Proposed Plan) 
for the fomier Koppers portion (Site) of the Cabot Carbon/Koppers Superfiind Site (Superfund Site)' 
issued on July 15, 2010 by the United States Environmental Protection Agency (EPA). The deadline for 
comments to the Proposed Plan was extended to October 15, 2010. 


As set forth below, Beazer has both legal and technical concems with the Proposed Plan. On the teclinical 
side, Beazer's primary concems with the Proposed Plan are in the following areas: 


• The implementation ofsource treatnient components (ISS/S and ISBS) 
• The proposed remedies for off-Site creek sediments and soils 


• EPA's selection of cleanup goals and related criteria 


Beazer's legal concems are primarily with the various off-Site components ofthe Proposed Plan, and, to a 
lesser degree, with EPA's communications to the public that may have had the unintended effect of 
creating the impression that the foreseeable future use of the Site may include an "unrestricted 
residential" component. In sum, the EPA's selection of remedial altematives for off-Site sediments is 
arbitrary and capricious because EPA has not developed the infomiation it is required to evaluate under 
the Reniedial Investigation/Feasibility Study (Rl/FS) process set out in the National Oil and Hazardous 
Substances Pollution Contingency Plan (NCP), 40 CFR Part 300, nor has EPA appropriately evaluated 
such infomiation. EPA should also reconsider its selection of Florida's default residential Soils Cleanup 
Target Levels (SCTLs) as off-Site cleanup standards in consideration of Beazer's recently-submitted 
"Derivation Of Off-Site Site-Specific Residential SCTLs" document. Finally, while Beazer continues to 
cooperate with EPA and the local governments regarding potential future uses ofthe Site, Beazer has not 
agreed to conduct a cleanup to "unrestricted residential" standards, and EPA should clarify its recent 
communications by more explicitly stating that the foreseeable future use of the Site future does not 
include an unrestricted residential component. Beazer's legal comments are included below in the 
sections discussing the teclinical components ofthe Proposed Plan to wliich the legal comments pertain. 


The details of Beazer's concems with the Proposed Plan, along with altemative proposals where 
appropriate, are presented in the following sections. 


1. Implementation of Source Treatment: ISS/S and ISBS 


The prescribed treatment ofsource areas in the Proposed Plan is flawed. The Proposed Plan calls for in­
situ solidification/stabilization (ISS/S) in the Upper Hawthom (approximately 25 feet to 65 feet below 
ground surface (bgs)) and in-situ biogeochemical stabilization (ISBS) in the Surficial Aquifer 
(approximately 0 to 25 feet bgs). This configuration for source treatment is impractical and has important 
and unnecessary implementation risks. Also, tliis configuration is not contemplated in any of the FS 
Altematives, was not properly evaluated as an alternative source-treatment remedy, and should not have 
been listed as the preferred source-treatment design. 


"Site" as used herein refers to the Koppers portion ofthe Superfund Site. "Superfund Site" is used to refer to the 
entire Cabot Carbon/Koppers Superfund Site. 
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As detailed below, the Proposed Plan's application of ISBS above ISS/S is impractical and it appears that 
EPA did not fiilly understand the implications or likely cost ofsuch an application. Implementation risks 
associated with ISS/S in the Upper Hawthom, and the availability of a more practical treatment 
teclinology, should lead EPA to reconsider the source treatment approach. Beazer proposes an altemative 
source treatment approach that is consistent with the overall remedial strategy and includes effectiveness 
demonstration for ISBS with an ISS/S implementation component as a contingency. 


In considering the appropriate source treatment approach, it is important to recognize that in this instance 
(1) source treatment is applied primarily for the purpose of reducing potential dense non-aqueous phase 
liquid (DNAPL) mobility and (2) source treatment is applied within a robust containment system. The 
robust groundwater containment system described in the Proposed Plan effectuates protection of human 
health and the environment by eliminating migration pathways from the sources. The engineered 
containinent system includes (1) a subsurface vertical bartier wall around the primary source areas to a 
depth of approximately 65 ft, (2) a low-penneability surface cover to linih water infiltration into the 
containment area, and (3) additional hydraulic contaimiient specified for the UFA and for the Surficial 
Aquifer outside the coiitaiiuiieiit area that provides an added measure of protection. In addition, the 
existing clay layers ofthe Hawthom Group are significant hydraulic barriers, as evidenced by the 125-
foot hydraulic head difference between the Upper Hawthom and Upper Floridan Aquifer (UFA). 


a. Application of ISS/S in the Upper Hawthorn Has Serious Implementation Risks 


In order to implement ISS/S in the Upper Hawthom in primary source areas, a large-diameter auger 
(LDA) would be used to make thousands of 6- to 10-ft diameter mixing holes approximately 65 ft deep. 
Each LDA borehole would be required to pass tlirough the upper clay layer ofthe Hawthorn Group. This 
application has the potential to drag down any mobile DNAPL that is presently trapped in the Surficial 
Aquifer or within and on top of the upper clay layer of the Hawthorn Group. In addition, each LDA 
borehole could also cause vertical pathways or conduits for the downward migration of any mobile 
DNAPL, especially along the outer perimeter ofthe borehole. 


While the upper clay of the Hawthorn Group is not a perfect impermeable barrier, it does provide some 
natural protection against DNAPL mobility in two important ways. First, this layer provides hydraulic 
resistance, as evidenced by the approximately 1- to 2-foot groundwater head difference measured between 
the Surficial Aquifer and the Upper Hawthorn in the primary source areas. Second, DNAPL collects on 
top of low-penneability materials and can become trapped within the pore spaces of fine-grained 
materials such as clays. The protective qualities ofthe upper clay would be significantly compromised, 
and likely eliminated, by application of LDA mixing into the Upper Hawthom. 


b. ISBS Has Technical Advantages over ISS/S 


On-Site pilot testing has demonstrated that ISBS is an effective technology for treatment of Site-related 
constituents. ISBS treatment results in (I) immobilization of DNAPL, (2) prevention of dissolution into 
groundwater, and (3) some removal of contaminant mass via chemical oxidation. This innovative 
technology has been successfully deployed at other sites and has resulted in demonstrable reduction in the 
mobility of DNAPL and DNAPL constituents. In the FS, all altematives that involve the application of 
ISBS as a treatnient technology include a redundant barrier-wall containment system and hydraulic 
containment in the UFA. ISBS provides source-area treatnient, but is not critical to the elimination of 
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groundwater-migration pathways. Rather, ISBS is a good fit in an overall containment/treatment 
remedial strategy and compliments the other selected teclmologies. 


Other advantages of ISBS, as compared to ISS/S include: 


• ISBS is more easily implemented and achieves greater volumetric coverage with fewer and 
smaller borings (2- to 4-inch diameter). 


• With ISBS, there is a much lower risk of moving significant quantities of DNAPL downward 
during implementation. 


• ISBS can be reapplied if necessary, or ISS/S can be applied later if ISBS is not effective. 
• The ISBS reagent will follow preferential pathways, in effect "chasing" DNAPL to provide 


targeted treatnient where the DNAPL resides. 
• Unlike ISS/S, ISBS results in some removal of constituent mass tlirough chemical oxidation. 


• ISBS generates relatively little waste soil that must be treated and/or disposed of 
• ISBS can be applied in a targeted fashion (areas and depths where impacts are observed) resulting 


in less wasted effort in horizons that are not impacted (e.g. impacted horizons within the Upper 
Hawthorn). 


• ISBS is more easily applied through fomier building foundations and subsurface obstmctions 
(e.g. in Fomier Process Area) than is ISS/S, and will achieve better coverage in such areas. 


• ISBS is much more cost effective than ISS/S (cost per cubic yard treated). 
• ISBS is much less resource intensive than ISS/S in temis of energy use, carbon footprint, and 


water use (consistent with EPA's Superfund Green Remediation Strategy). 


Both ISBS and ISS/S are active (aggressive) technologies rather than passive teclmologies. Challenges 
with effectiveness demonstration (e.g., measurement of mass flux) are not substantially different between 
ISS/S and ISBS. 


Sufficient testing has been perfonned with ISBS to show that it will likely be effective at the Site. Beazer 
proposes to further demonstrate ISBS effectiveness at the Site through a full-scale demonstration. 


c. The EPA's Selected Source-Treatment Remedy in the Proposed Plan Is Not Practical 


When creating the 65-feet deep LDA boreholes specified in the Proposed Plan, and effectuating the 
column mixing (homogenization with a reagent), it is not feasible to mix only the lower portion of the 
columns. It is also not practical or advantageous to use two different stabilizing reagents (which also act 
as auger lubricants) for every column. Beazer has discussed this with two experienced LDA contractors 
and is convinced that such a deployment is infeasible or at least highly impractical. Based on the 
discussions at a technical meeting in Tallahassee on September 23, 2010, EPA's consulting contractor 
agrees. 


Simply stated, it is not practical to apply ISBS (which is designed for injection, not LDA mixing) above 
ISS/S. 
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d. The EPA Has Severely Underestimated the Costs of Its Proposed ISS/S-Based Remedy 


The driving cost in ISS/S source treatment is the LDA mixing cost which is roughly proportional to the 
volume ofsoil mixed. The volume ofsoil that would be mixed by LDA into the Upper Hawthorn (per the 
Proposed Plan) can be calculated as the total area of the primary source areas (approximately 5 acres) 
times the mixing depth (approximately 65 ft): the result is over half a million cubic yards. 


Though details are not provided, it is obvious that the Proposed Plan dramatically underestimates the 
volume of soil that would be mixed and, therefore, dramatically underestimates the overall net-preseiit-
value (NPV) cost ofthe full remedy. Apparently, the cost estimate in the Proposed Plan did not consider 
the soil in the Surficial Aquifer (t>om 0 to 25 ft) as soil to be mixed but, rather, used only the thickness of 
the Upper Hawthorn (or a part of that thickness) in deriving the volume to be mixed. However, as 
described above, and as acknowledged by EPA's own consulting contractor, it is impossible to mix a 
deep interval ofsoil using LDA without also mixing the soil above it. 


The July 15, 2010, Proposed Plan estimates that the on-Site remedy will cost $43.7 million (NPV). Less 
than one month later, at a public meeting on August 5, 2010, EPA inexplicably presented a revised NPV 
cost estimate for the on-Site remedy that was iieady 50% greater: $65 million for the same remedy. In 
neither case were details ofthese cost estimates provided. The FS presents an NPV cost estimate of $75 
million for Altemative OnR-5F, which - although not the same - is most similar to the Proposed Plan on-
Site remedy. One of the appendices to the FS details this cost estimate. Based on subsequent 
conversations with potential contractors, Beazer contends that the Proposed Plan's on-Site remedy is 
likely to cost at least $75 million (NPV). 


It is also important to note that over 78% ofthe construction costs for the Proposed Plan on-Site remedy 
are for application ofthe ISS/S with LDA soil mixing (based on the estimate worksheet in the FS). In 
Beazer's view it is not sensible to spend over tliree-quarters of the direct capital cost on an imperfect 
source-treatment component that is deployed within a robust containment system. It is the containment 
system (banier wall, low-pemieability cover, natural Hawthom Group clay layers, and hydraulic 
containment) that reduces potential risks to human and ecological receptors. While source treatnient is 
important for any CERCLA cleanup, puUing the vast majority ofthe remediation dollars toward ISS/S at 
this Site does not make sense, particularly when there would be no measurable reduction in risk as a result 
of the significant increased expenditure on ISS/S application relative to the simpler ISBS technology 
which also acliieves DNAPL stabilization. 


e. Beazer Proposes an Effective ISBS Approach with ISS/S as a Contingency 


For the reasons identified above, the selected remedy in the ROD should specify ISBS source treatment 
after additional effectiveness demonstration. Beazer proposes to conduct a full-scale demonstration of 
ISBS in one of the source areas early in the remedial design period. If ISBS proves to be ineffective, 
ISS/S would be implemented at all source areas. 


Logistically, it would make sense to apply ISBS in the Surficial Aquifer and Upper Hawthom (like FS 
Alternative OiiR-5E) at the Fomier Process Area as a full-scale demonstration ofthe technology. This 
could be done during the remedial design time period while other components of the remedy are 
designed. Because the Fomier Process Area has many underground obstmctions (fomier foundations. 
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pipes, etc.), ISS/S - with its large diameter boreholes - would be very difficult to apply in this area. Also, 
DNAPL has been collected (in small amounts) from both the Surficial Aquifer and Upper Hawthom in 
the Fonner Process Area, meaning that DNAPL mobility reduction could be observed and documented in 
a t~ull-scale demonstration. Impacts are not observed in the UFA near the Fomier Process Area. ISBS 
treatment in the Fonner Process Area will likely result in decreased flow of DNAPL to DNAPL-
collection wells and the fomiation of stable-mineral cmsts on DNAPL globules. The results of an ISBS 
demonstration in the Fonner Process Area could be monitored over a period of many months to detennine 
likelihood of long-temi effectiveness and suitability of use in the other source areas. 


For the Fomier North Lagoon and Fomier Drip Track, the source treatment should also be ISBS in the 
Surficial Aquifer and in the Upper Hawthorn (like FS Alternative OiiR-5E). ISBS should be applied in the 
Surficial Aquifer only at the Fonner South Lagoon (like FS Altemative OiiR-5C) because this area has 
less observed DNAPL impacts than the other tliree source areas and there are no nearby impacts in the 
UFA. 


In sum, ISBS should be the primary source-treatment component and ISS/S should be a contingent action 
to be applied if ISBS proves to be ineffective. 


2. EPA's Selection of Off-Site Remedies Was Not Consistent with the NCP 


The selected remedies for off-Site sediments in Springstead Creek and Hogtown Creek (the "Creeks') 
should not have been part of the Proposed Plan and should not be part of the forthcoming ROD 
amendment. The proposed remedies for the Creeks in the Proposed Plan are not based on any evaluation 
of altematives, as required by CERCLA and the NCP. Moreover, most ofthe impacts in the Creeks are 
not solely or even primarily attributable to Beazer or to activities at or on the Koppers portion of the 
Superfund Site. In addition, the cleanup criteria that are identified in the Proposed Plan are inappropriate. 
Further discussion regarding each ofthese shortcomings is provided below. 


a. Selection of the Off-Site Sediment Remedy Was Not Vetted Through the NCP's RI/FS 
Process and Was Arbitrary and Capricious 


In its proposed selection of off-Site sediinent remedies for the Creeks, EPA failed to comply with the 
requirements ofthe NCP that require EPA to first identify and evaluate altematives before proposing one 
of those altematives as the preferted remedy. Indeed, with respect to EPA's proposed off-Site sediment 
remedies in the Creeks, EPA neglected identify or evaluate the selected remedies prior to issuance of the 
Proposed Plan. 


For the first time in the Proposed Plan, EPA proposed remedies for off-site sediment remediation that 
were never evaluated in the FS ("Excavation and removal of impacted sediment in excess ofthe probable 
effects concentrations") as well as remedies for which costs were never considered ("Accurate cost 
estimation ofthe removal component of OfTl-2 and OtTl-4 depends on . . . significant unknowns."). These 
flaws are not overcome by the issuance of "clarification and additional information about off-Site soil 
activities" in the Follow-up Off-Site Soil Remedy Fact Sheet. That document still neglects to provide 
cost estimates for the proposed off-Site sediment remedy and still fails to provide detailed analyses of off-
Site sediment alternatives, both of which are necessary for remedy selection, as required by the NCP. 
Neither the Feasibility Study nor the Proposed Plan can form a legitimate basis for a ROD amendment for 
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the proposed off-Site sediment remedy. Until these deficiencies are remedied through the Rl/FS process, 
the forthcoming ROD Amendment should not include any off-Site sediinent remedy. 


CERCLA requires EPA to select remedial actions in accordance with the NCP and to provide for a cost-
effective remedy. See 42 U.S.C. §§ 9604(a)(1), 9604(a)(4), 9621(a), and 9622(a). CERCLA § 113(j)(2) 
provides that courts shall uphold [EPA's] decision unless the objecting party can demonstrate, on the 
administrative record, that the decision was arbitrary and capricious." 42 U.S.C. §9613(j)(2). 


Where EPA action is not consistent with the NCP, courts have held that such action is arbitrary and 
capricious. United States v. Burlington Northern Railrocul Co., 200 F.3d 679, 694 (10th Cir. 1999) 
(holding that EPA acted arbitrarily and capriciously when it fundamentally altered a remedy with respect 
to scope and cost without following the NCP's required procedures for proposed amendments regarding 
cost, and noting that the "failure resulted in excluding the public and Potentially Responsible Parties . . . 
from the decision-making process, in violation of the [NCP]."); Washington State Department of 
Transportation v. Washing/on Natural Gas Co.. 59 F.3d 793, 802 (9th Cir. 1995) (noting that the NCP 
guides federal and state response activities and that such parties must follow the "detailed process set 
forth in the NCP" to recover their costs.) 


Here, the Proposed Plan improperly selected a remedy for off-site remediation of sediments that was 
entirely missing from the Feasibility Study: e.xcavation and removal of impacted sediment in excess of 
the probable effects concentrations. This remedy selection is inconsistent with the NCP because EPA did 
not "evaluate altematives to the extent necessary to select a remedy," which is the very purpose of the 
Rl/FS process. 40 C.F.R. §300.430(a)(2). According to the NCP, such an evaluation includes project 
scoping, data collection, risk assessment, treatability studies, and analysis of alternatives. Id. EPA's 
selection of sediment excavation and replacement in Hogtown and Springstead Creeks failed to consider, 
implement or incorporate any of these NCP requirements. And EPA's selection process was equally 
deficient in its failure to adhere to the NCP's required levels of public involvement in the decision­
making process. 40 C.F.R. §300.430(c). 


EPA's own guidance undemiines the approach tollowed here. In 2005, EPA issued guidance documents 
that explained the investigation issues unique to sediment eiiviromiients and the importance of developing 
clearly defined remediation goals based on site-specific data. Contaminated Sediment Remediation 
Guidance for Hazardous Waste Sites (2005) (Sediinent Remediation Guidance). In particular, an 
e.xcavation altemative "should include an evaluation of all phases of the project, including removal, 
staging, dewatering, water treatment, sediment transport, and sediinent treatnient, reuse, or disposal." 
Sediment Remediation Guidance (p. iv). None of these project phases were detailed, analyzed or 
evaluated by EPA in connection with the Proposed Plan. 


Chapter 7 of EPA's Sediment Remediation Guidance discusses the risk management decision-making 
process and the NCP's remedy selection framework. The Guidance states that "it may be appropriate to 
postpone a final decision if there is significant doubt about the proposed action's ability to reduce site 
risks substantially in light ofthe potential magnitude of costs associated with addressing certain sediment 
sites." Sediment Guidance 7-1 (emphasis added). Here, neither EPA, the public, nor Beazer properly can 
evaluate sediment remediation altematives because no altemative has been presented for review and no 
costs have been estimated. A review of the administrative record indicates that EPA has not recognized 
the potential need for specialized equipment, the increased tmck traffic for transport of dredged material. 
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the impact of dredging and replacement to workers and the community, or the dismption to local residents 
and businesses that would occur during excavation and replacement of sediments in the off-site Creeks. 


EPA's Proposed Plan is deficient because the off-site remedy selections do not reflect that the NCP's nine 
criteria fonned the basis for the remedy selection decisions. In the complete absence ofany evaluation of 
sediment remediation in the FS or Proposed Plan, EPA's off-site remedy selection is not consistent with 
the NCP, is arbitrary and capricious, and cannot fomi the basis for a Record of Decision. 


b. Impacts in the Creeks Are Not Attributable Solely to Beazer or the Koppers Portion of 
the Superfund Site 


As evidenced by the work in the Creeks being perfonned by Cabot Corporation (Cabot) pursuant to, inter 
alia, Cabot's EPA-approved "TAR REMOVAL WORK PLAN" dated October 19, 2009, and "POLLUTION 
PREVENTION PLAN FOR TAR REMOVAL, SPRINGSTEAD & HOGTOWN CREEKS, GAINESVILLE, FLORIDA" 


dated July 2010, neither Beazer nor operations at the fomier Koppers portion of the Superfund Site are 
primarily responsible for the Creek conditions that may require remediation under the approach presented 
in the Proposed Plan. According to these two Cabot Plans, the Springstead and Hogtown Creek conditions 
are believed to have been created by historical discharges from the tbmier Cabot Carbon property, 
including a massive release resulting from a historic breach of Cabot's fomier pine tar products lagoon. 


In contrast to the above-referenced Cabot Plans, the Proposed Plan recommends otT-Site sediment 
remedies in the Creeks but states that the Proposed Plan is only proffering these off-Site remedial options 
for impacts allegedly caused by the Koppers portion of the Superfiind Site. There is no reasonable or 
rational basis for EPA to simultaneously approve Cabot Plans that acknowledge the Cabot portion of the 
Superfund Site is the source of Creek contamination, and then issue a Proposed Plan that suggests -
without any supporting documentation - that an off-Site sediment remedy in the Creeks is connected or 
related to the Koppers portion ofthe Superfund Site. 


Because most or all of any remediation-driving impacts identified in Springstead Creek and Hogtown 
Creek sediment resulted from releases at and from the fomier Cabot Carbon property, it seems 
inappropriate and arbitrary for EPA to direct Beazer to implement a remedy for off-Site sediments in the 
Creeks. And, it is even more confusing for EPA to use a ROD Amendment that purportedly pertains 
solely to the Koppers portion of the Superfund Site to implement this directive. Moreover, there is no 
indication in the Proposed Plan or any supporting documentation that EPA will use the forthcoming ROD 
Amendment to impose obligations upon Cabot requiring it - as a party primarily responsible for Creek 
contamination - to comply with, participate in, or even cooperate with Beazer, with respect to 
implementing the proposed off-Site Creek remedy. 


While Beazer is not at this time refusing to participate on a limited basis in the investigation and potential 
remediation of the Creeks, it is arbitrary and capricious, as well as without any reasonable or rational 
basis, for EPA to use a ROD Amendment purportedly limited to the Koppers portion of the Superfund 
Site to mandate a remedy associated with releases and contamination that even EPA has acknowledged 
are sourced from the Cabot Carbon portion ofthe Superfund Site. 
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c. The Cleanup Criteria for the Creeks Are Inappropriate 


i. Available Data 


As noted above, the Creeks have not been part of the RI/FS process. The nature and extent of 
contamination in the Creeks has not yet been fully investigated. Li January and Febmary 2009, Alachua 
County Enviromnental Protection Department (ACEPD) collected samples from the Creeks at locations 
where there was evidence of tar and/or visually impacted areas, which were selected after regular probing 
found relatively isolated visibly affected areas. Tliis method of sample selection led to a highly biased 
data set in that constituent concentration data are only available from visibly impacted areas and not from 
all areas of the Creeks. It is likely that if sediments without visible impacts had been sampled, 
substantially lower constituent concentrations than reported by ACEPD would have been found in the 
majority of Creek sediments. Thus, representative concentrations of all Creek sediments would be much 
lower than reported by the ACEPD and concentrations have not been established for the length of the 
Creeks, nor has there been an established pattern of tar or other constituents. In sum, EPA has not 
reviewed an unbiased and objective data set for the Creeks, such as would have been developed had the 
Creeks been part ofa CERCLA and NCP compliant RI/FS process. 


iu Sources of Contamination 


The samples that have been collected demonstrate higher total PAH concentrations upstream of the 
Koppers Site, indicating sources other than the Koppers property are contributing the PAH concentrations 
measured in Creek sediments. Fingerprinting ofthe tar-like material identified by ACEPD is needed to 
determine the historic sources of this material and the potentially responsible parties (PRPs) associated 
with these sources. Once the PRPs have been established, both human health and ecological risk 
assessments may need to be completed to detennine whether the environmental conditions warrant 
remediation, and to what extent. 


iii. Exposure Assumptions 


The comparison of sediment concentrations to FDEP residential SCTLs, as suggested by Table 1, to 
detennine areas to be remediated is not appropriate and represents an incorrect and unrealistic application 
of those SCTLs. The surface soil CTLs make numerous highly conservative assumptions about potential 
exposures to constituents in soils. Many, if not all, of those assumptions do not apply to sediments. For 
example, the frequency of exposure to soil in residential yards is not the same as the frequency of 
exposure to the sediment in the creeks surrounded by dense growth, which makes access difficult. More 
appropriate exposure assumptions are warranted to first determine if potential risk above regulatory levels 
of concem exists to people possibly recreating in the creeks. If potential risk above regulatory criteria 
does exist, these same appropriate exposure assumptions could be used to develop reasonable cleanup 
levels to detennine the extent of remediation. 


Moreover, the Proposed Plan should not include any SCTLs for off-Site sediments as no evaluation of 
potential human health risks associated with off-Site sediment has been conducted. Until a risk 
assessment is completed that evaluates potential risk associated with hypothetical exposures to Site-
related constituents in sediments, no basis exists to detemiine whether such hypothetical exposures may 
result in potential risks that exceed Florida's administrative target risk limits. Indeed, if a human health 
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risk assessment were to be conducted, given the generally low concentrations of Site-related constituents 
reported by ACEPD in their notably biased sampling, it is very likely that any potential risks that may be 
associated with such constituents in sediments will not exceed Florida's target risk limits and, therefore, 
that no remediation of creek sediments will be required for protection of human health. 


Although no fomial human health risk assessment has been done, the Department of Health at the 
University of Florida indicated that risks are not expected given the remoteness of the creeks. 
Remediation may be needed to remove visible tar, but not because ofthe residual concentrations of wood-
treating related constituents. 


iv. Ecological Risk 


The Proposed Plan (Page 11, column 2, paragraph 4 and Page 12, column I, first paragraph) indicates that 
EPA will defer to conservative default ecological endpoints because the screening level risk assessment 
previously submitted by Beazer has not yet obtained acceptance by EPA and FDEP. Not having 
completed a review of the screening level risk assessment represents an inadequate basis to use 
"conservative default endpoints" as a basis to establish cleanup goals. EPA similarly needs to review the 
screening assessment and provide teclinical justification why the conclusions of the screening risk 
assessment are not valid. That screening risk assessment concludes that concentrations of wood treating-
derived PAHs in Springstead and Hogtown Creek sediments do not pose an unacceptable risk and that no 
remediation is necessary. 


As described in Beazer's screening assessment, whole sediment toxicity tests conducted at eight wood-
treating sites demonstrate that the concentration of total PAH in sediments needs to exceed at least 250 
mg/kg before substantial (i.e., statistically signitlcant) mortality of either Hyalella or Chironomiis, two 
commonly used sensitive laboratory test species, is obser\'ed. The maximum total PAH concentration 
detected in sediment samples collected by ACEPD was 146 mg/kg, which was collected from a location 
upstream of the fonner Koppers facility. The liighest total PAH concentration reported by ACEPD 
downstream of the former Koppers facility was 82 mg/kg. At no other wood treating site where such 
concentrations have been tested has Beazer found significant toxicity. Therefore, significant ecological 
risk to the benthic community attributable to releases from the fomier Koppers property is not expected in 
either Springstead or Hogtown Creeks. 


If after its review ofthe screening level risk assessment, EPA were to disagree with the conclusion of an 
absence of an ecological risk, the Proposed Plan's indication that remediation of creek sediments is 
needed based upon "conservative default endpoints" is inconsistent with typical EPA practice, 
particularly in light of the infonnation available at this Site. In most cases after a screening ecological 
evaluation is completed, those results lead either to the conclusion that potential ecological risk is not 
present and that further study and evaluation is not warranted or that a potential risk may exist and that 
more study and evaluation is needed to detemiine whether any potential risks are acceptable or not. 
Almost never does the agency reach the conclusion that remediation is necessary based only on the results 
of a screening evaluation. Exceedance of screening benclmiarks, the only "ecological evaluation" 
presented in the Proposed Plan, does not connote that a risk exceeding regulatory action levels is present 
in Springstead and Hogtown Creek sediments. Thus, if after completing its review of the ecological 
screening evaluation provided by Beazer, EPA still believes that wood treating-related constituents in 
Springstead and Hogtown Creeks may pose an unacceptable ecological risk, the next step in the 
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ecological risk assessment process would be to conduct a more refined evaluation of potential ecological 
risk. Such an evaluation may, but does not have to, entail the collection and toxicity testing of sediment 
from the creeks in which locations potentially affected by the Site will be compared to upstream reference 
locations. Given that the highest total PAH concentration was found upstream of the fonner Koppers 
facility, if the highest upstream locations also demonstrate the highest toxicity to test species, results of 
such site-specific toxicity testing would demonstrate the absence ofa significant impact from the fomier 
Koppers facility and. thus, remediation would not be warranted. Regardless, until more refined, ecological 
evaluations are completed, no detemiiiiation about the need to remediate creek sediments can be made. 
Consequently, any reference to remediation of Springstead and Hogtown Creek sediment needs to be 
removed from the Proposed Plan. 


Additionally, cleanup goals discussed in the screening assessment have, in fact, undergone extensive 
review by EPA Region III. Region III accepted those data as the basis for a 100 ppm total PAH sediment 
cleanup goal that is protective of aquatic receptors. Therefore, the Proposed Plan is in error when it 
implies that the evaluation presented in the screening evaluation has not obtained acceptance by EPA. 
Those assumptions and clean up goals have been accepted by another EPA Region. 


In summary, since submitting updated sediment toxicity infonnation to Region IV, Beazer has received 
no infonnation indicating why those findings are not applicable to PAHs that may have originated from 
the fonner Koppers property. All sediment samples downstream ofthe confluence with the drainage ditch 
from the Koppers tacility which were collected by ACEPD during the past two years showed total PAH 
concentrations less than 100 ppm. Notably, those samples represent a biased data set, as the samples were 
collected from the most impacted areas ACEPD identified in the Creeks following extensive probing and 
observation programs. Therefore, no reason currently exists to believe wood treating-related PAH 
concentrations in the creeks exceed the 100 ppm cleanup goal already deemed acceptable by EPA in 
another Region. In sum, there was no need to include cleanup of Springstead or Hogstown Creek 
Sediments in the Proposed Plan downstream of the Koppers portion of the Superfund Site. And, if a 
cleanup of sediments is ever required in the Creeks, any such cleanup is not related to wood-treating 
constituents and therefore should not be included in the forthcoming ROD Amendment. 


3. The EPA's Selected Cleanup Goals and Related Criteria Are Unclear 
and/or Inappropriate 


a. Groundwater Cleanup Goals Apply at the Limit of Institutional Control 


The Proposed Plan is unclear on the location where groundwater cleanup goals would be applied and 
enforced. Per Florida regulations, the appropriate location for application ofthe groundwater goals should 
be at the limit of institutional control (e.g., the Beazer property boundary) or the edge of the present 
plume ifthe plume is within the property boundary. Reniedial Action Objective (RAO) bullet #3 in the 
Proposed Plan (p. 12) states that cleanup goals apply "outside source areas." This RAO was not included 
in the FS and conflicts with Florida's policy regarding points of compliance. 


b. The Basis for Listing Constituents of Concern Is Unclear 


It is unclear how the list of constituents of concem (COCs) presented in Table 1 ofthe Proposed Plan was 
detennined. Several ofthe groundwater COCs listed (1,1-biphenyl, 2-phenol, bis(2-etliylhexyl) phthalate. 
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and n-nitrosodiphenylamine) are not commonly analyzed for and are not part of the present list of 
analytes for groundwater monitoring. Also, while benzo(a)anthracene, benzo(a)pyrene, 
benzo(b)nuoranthene, benzo(k)fluoranthene, and chrysene are soil COCs, they are not generally 
considered to be a groundwater threat because of their low water solubility and are not part ofthe curtent 
Site groundwater monitoring plan. 


c. The Tables Listing Default GCTLs and SCTLs Are Inaccurate 


Several ofthe GCTLs listed in Table I are incorrect. Of particular note, the GCTL for acenaphthene is 
20 )ig/L, not 2l0)ig/L. Also GCTLs should be corrected and listed separately for 3-methylphenol 
(35 |ig/L) and 4-niethylphenol (3.5 |ig/L). 


The default Commercial/Industrial (C/l) SCTL for antimony is 370 mg/kg. The C/l SCTL for arsenic is 
12 mg/kg. The C/I SCTL for acenaphthene is 20,000 mg/kg. The C/I SCTL for benzene is 1.7 mg/kg. The 
C/l SCTL tor 3-methylphenol is 33,000 and the C/I SCTL for 4-metliylphenol is 3,400 mg/kg. 
Additionally, fluorene is misspelled in the table. 


d. Development of Leachability-Based Cleanup Criteria 


The Proposed Plan should have included language stating that any vadose-zone soil with the potential to 
create groundwater impacts above cleanup targets should be managed by either: 


• Removal of the soil and placement within the capped consolidation area, or 
• Placement ofa low-pemieability cap over the soil. 


However, if such actions are required for any area where any constituent concentration exceeds a Florida 
default leachability-based cleanup target, then nearly the entire Site would require vadose-zone soil 
removal or capping. This action would not be necessary or reasonable because we know from 
groundwater concentration data that groundwater impacts are limited in areal extent. For example, the 
measured concentrations of pentachlorophenol in vadose-zone soil exceed the default leachability target 
of 0.03 mg/kg at locations throughout the entire Site; but pentachlorophenol is not detected in 
groundwater samples north and west ofthe area that will be within the vertical barrier wall. 


As stated in the FS (and implied by language in Table 1 ofthe Proposed Plan), the definition ofwhat soil 
concentrations pose a potential leachability concem, therefore requiring removal or capping, should be 
finalized during the remedial design phase. The pertinent cleanup target for the Proposed Plan is the 
groundwater-concentration cleanup target. 


Beazer does not take issue with the application of "Florida leachability criteria" as presented in the 
Proposed Plan. However, Beazer requests that EPA clarify that the application of Florida leachability 
criteria does not mean that default leachability-based SCTLs apply. 


e. The EPA Has Inappropriately Rejected the On-Site Risk Assessment in Favor of Strict 
Application of Florida's Default Direct-Contact SCTLs as Cleanup Levels 


The on-Site human health risk assessment was developed with the goal of being used as an adaptive 
management tool to detennine whether proposed on-Site remedial altematives meet Florida's statutory 
risk limit of 1x10'̂  (one iii one million) for cancer effects and a Hazard Index of 1.0 for non-cancer 
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effects. The May 26, 2010 Human Health Risk Assessment (HHRA) takes into account changes in land 
use and incorporates comments received on an earlier version. EPA has not provided Beazer additional 
teclinical comments beyond those already addressed by the curtent HHRA. To the best of Beazer's 
knowledge, both the probabilistic and detenninistic evaluations of potential risk presented in the HHRA 
are consistent with EPA risk assessment guidance and, thus, represent evaluations of potential risk that, 
contrary to the assertion in the Proposed Plan (Page 11, column 2, paragraph 3), do provide an adequate 
basis to define the required cleanup goals. In fact, the probabilistic evaluation presented in the HHRA 
should be prefened for establishing cleanup goals because the probabilistic evaluation provides a more 
realistic estimate of potential risk. Use of more realistic, but still conservative and health protective clean 
up goals derived from the probabilistic evaluation, will assure that limited resources are spent wisely and 
that the community is not exposed to undue risk by unnecessary remediation. 


Beazer continues to believe that the most comprehensive and practical evaluation ofthe protectiveness of 
various on-Site remedial alternatives is through the direct use ofthe probabilistic on-Site risk assessment. 
Nevertheless, Beazer also recognizes that USEPA often uses the detemiinistic, site-specific risk 
assessment to "back-calculate" clean-up goals (referred to as SCTLs in Florida) based upon the site-
specific assumptions presented in such a risk assessment. On-Site Site-specific SCTLs have been 
developed for all receptors that exceeded FDEP risk limit of one in one million estimated lifetime cancer 
risk in the HHRA. Two sets of on-Site soil SCTLs were developed: one based on the detemiinistic risk 
assessment presented in the on-Site risk assessment; and, the other set based on the probabilistic risk 
assessment presented in the on-Site risk assessment. 


Detertiiinistic SCTLs were developed for the trespasser, outdoor worker, indoor worker, utility worker, 
constmction worker, and the recreational user potentially exposed to constituents in on-Site soils using 
the same exposure assumptions presented in the May 26, 2010 HHRA. A detenninistic SCTL was also 
developed for the trespasser potentially contacting ditch sediments. Detenninistic SCTLs, calculated 
using standard, simple equations, are shown in Table 1. 


Probabilistic SCTLs were developed for the outdoor worker and indoor worker using the same 
methodology presented for the development of off-Site SCTLs (submitted October 14, 2010), but with the 
e.xposure assumptions used in the May 26, 2010 HHRA for the outdoor and indoor worker. The 
probabilistic SCTLs are based on Florida's statutory allowable cancer risk limit of one in one million 
(IxlO"''). Only the hypothetical future outdoor worker SCTLs are presented in Table 2 because these were 
more stringent than those for hypothetical future indoor worker. Two sets of Site-specific SCTLs were 
developed for hypothetical future on-Site workers. One set of SCTLs is protective of hypothetical future 
on-Site workers who have typical (median) potential exposures to COPCs in soil. The other set of SCTLs 
is protective of hypothetical future on-Site workers who have high-end (95% upper percentile) potential 
exposures to COPCs in soil.. 
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TABLE 1 


SUMMARY OF ON-SITE SITE-SPECIFIC SOIL AND SEDIMENT CLEANUP TARGET 
LEVELS - DETERMINISTIC RISK ASSESSMENT 


\ 
FORMER KOPPERS, INC. WOOD-TREATING FACILITY 


GAINESVILLE, FLORIDA 


Receptor/Area 


Hypothetical Current and Future On-
Site Trespasser 


Hypothetical Cunent and Future On-
Site Trespasser in Drainage Ditch 


Hypothetical Future On-Site 
Outdoor Worker 


Hypothetical Future On-Site Indoor 
Worker 


Hypothetical Future On-Site Utility 
Worker 


Hypothetical Future On-Site 
Constmction Worker 


Hypothetical Future On-Site 
Recreational User 


SCTLs (mg/kg) 


Arsenic 


170 


200 


5.3 


8.1 


100 


230 


44 


BaP­
TE 


25 


25 


0.75 


1.5 


11 


31 


5.4 


Pentachlorophenol 


880 


880 


27 


53 


410 


1100 


200 


TCDD-
TEQ 


0.0013 


0.0013 


0.000038 


0.000075 


0.00059 


0.0018 


0.00028 


13 







Beazer Comments on EPA Proposed Plan October 15,2010 


TABLE 2 


SUMMARY OF MEE ON-SITE SITE-SPECIFIC SOIL/SEDIMENT 
CLEANUP TARGET LEVELS 


FORMER KOPPERS, INC. WOOD-TREATING FACILITY 


GAINESVILLE, FLORIDA 


MEE SCTLs (mg/kg) 


Hypothetical Future On-Site Outdoor Worker 


COPC 


/Vrsenic 


BaP-TE 


TCDD-TEQ 


Typical (Median) 


120 


18 


0.00069 


Upper Bound 
(95%ile) 


23 


2.0 


0.00015 


Note that even though the probabilistic SCTLs are referred to as being protective of median and upper 
percentile potential exposures, respectively, at Florida's statutory target cancer risk of one in one million, 
they are actually more protective than required by Florida statute. Both the residential SCTLs and the on-
Site worker SCTLs are derived using an upper bound estimate ofthe cancer slope factor for dioxin as well 
as other conservative exposure assumptions more fully described in the off-Site SCTL document (October 
14, 2010). Use of a single upper bound slope factor as well as the other conservative exposure 
assumptions, to develop Site-specific probabilistic SCTLs, instead of a distribution of cancer slope 
factors, means that potential risks are overestimated and the resulting SCTLs are lower (more protective) 
than necessary to meet Florida's statutory target risk limit. 


f. Use of Overly Conservative Clean Up Goals Such As SCTLs May Create Greater Risk 
Than They Are Intended to Prevent 


As discussed above, Florida's default SCTLs are inappropriate to use as cleanup goals at this site. They 
do not account for Site-specific factors that mitigate potential risks presented in the HHRA and the 
derivation of off-Site Site-specific residential SCTLs. Additionally, the detenninistic risk assessment 
process used to derive the defauk SCTLs is exceptionally conservative. The end result is unrealistic 
estimates of potential risk that greatly overstate any actual risk that may be present. By using such default 
SCTLs as clean up goals without taking into consideration the ramifications of their conservative nature, 
far more extensive remediation may be undertaken than is necessary to protect public health to the level 
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required by Florida statue. While implementing more extensive remediation than required by law seems 
like it should provide additional benefit to public health, doing so may actually cause more risk than it 
eliminates because the process of remediation creates risk. As the risks being remediated get smaller and 
smaller (because more and more conservative cleanup goals are being used), the extent of remediation 
increases and the risks associated with that more extensive remediation can begin to outweigh the risks 
that are being reduced. Basing remediation on realistic but protective cleanup goals derived from using 
probabilistic risk assessments that use reasonable combinations of assumptions leads to protective 
remedies that minimize the potential for risks associated with remediation to be greater than the risks that 
the remedy is being implemented to mitigate. 


g. The EPA Has Selected an Off-Site Cleanup Goal Without Any Consideration Of Site-
Specific Off-Site SCTLs 


An off-Site Site-specific SCTL for TCDD-TEQ has been developed using probabilistic risk assessment 
methods for properties that are assumed to have potential exposures associated with residential use. As 
with the on-Site SCTLs, the residential SCTLs are based on Florida's statutory allowable cancer risk liinit 
of one in one million (IxlO"''). Two Site-specific residential SCTLs were developed. One SCTL is 
protective of hypothetical residents who have typical (median) potential exposures to TCDD-TEQ in soil. 
That SCTL is 95 ng/kg. The other SCTL is protective of hypothetical residents who have high-end (90% 
upper percentile) potential exposures to TCDD-TEQ in soil. Beazer submitted the derivation off-Site 
SCTLs to EPA on October 14, 2010. 


The Proposed Plan, issued on July 15, 2010, conclusively states that the off-Site residential soil cleanup 
level for dioxins will be Florida's default residential SCTL of 7 parts per trillion (ppt) as 2,3,7,8-
tetrachlorodibenzo-p-dioxin toxic equivalents (TCDD-TEQ). Florida law pemiits the calculation of site-
specific SCTLs, and Beazer has calculated and proposed site-specific SCTLs in the off-Site SCTL report. 
EPA was fully aware of the schedule for off-Site soil sampling, and the results of that sampling were 
integral to detennining whether Site-specific off-Site SCTLs would need to be derived. Beazer requests 
that the EPA reconsider its decision ofthe selected off-Site cleanup level following its review ofthe off-
Site SCTL report. In addition, contemporaneously with these Comments, Beazer has submitted a fomial 
request for waiver of application ofthe Florida SCTLs as ARARs. 


The SCTL for dioxins and furans is not consistent with current and proposed Federal guidance that 
governs cleanup of soils containing dioxins and furans nationwide. The EPA's current Federal guidance 
lists 1,000 ppt as the Preliminary Remediation Goal (PRG) for dioxins and furans. This PRG was issued 
in 1998 in Approach for Addressing Dio.xin in Soil at CERCLA and RCRA Sites, OSWER Directive 
9200.4-26 (EPA 1998). The PRG was issued as "a starting point for setting cleanup levels" at sites with 
soils affected by dioxins and furans. On January 7, 2010, in accordance with its Dioxin Science Plan, 
EPA issued Draft Recommended Interim Preliminaiy Remediation Goals for Dioxin in Soil at CERCLA 
and RCR.4 Sites (EPA 2009). The Draft Interim PRG document proposed a new interim PRG of 72 ppt 
TCDD-TEQ for residential soils. This proposed PRG, which has been tlirough review at the Office of 
Management and Budget and is expected to be issued as final Federal guidance this year, is ten times 
higher than the SCTL proposed by EPA for use at the Cabot Carbon/Koppers Superfund Site. EPA is, 
thus, being inconsistent in its management of dioxin and furan soil sites. 
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In addition to the SCTL being inconsistent with pending Federal guidance, the cancer slope factor used in 
FDEP's calculation of the generic statewide SCTL for dio.xins and furans is based on an outdated and 
scientifically discredited TCDD cancer slope factor (CSF) derived from toxicity study in rats (Kociba et 
al., 1978). The cancer slope factor was cited from a 1997 Environmental Protection Agency (EPA) 
document entitled Health Effects Assessment Summaiy Tables. This 1997 document presented a cancer 
slope factor published earlier in 1985 by EPA in a document entitled Health Assessment Document for 
Polychlorinated Dibenzo-p-Dioxins (Office of Health and Enviromnental Assessment. Environmental 
Criteria and Assessment Office. Cincinnati, Ohio. EPA 600/8-84-014F.) The 1985 cancer slope factor 
used by FDEP is outdated and scientifically discredited as noted in detail in Arcadis' April 2010 
document entitled Coininenis on: Draft Recommended Interim Preliminaiy Reinediaiion Goals for Dioxin 
in Soil at CERCLA and RCR4 Sites (OSWER 9200.3-56). December 30. 2009 (submitted on behalf of 
Beazer and others; previously provided). 


The cancer slope factor was already outdated in 2005 when FDEP derived its SCTL for dioxins and 
furans, but it is even more outdated in 2010 when EPA proposed the use ofthe generic statewide SCTL as 
a residential cleanup level for the Cabot Carbon/Koppers Superfund Site. Specifically, FDEP's 2005 
document lists the following sources of toxicity values in order of preference: (1) EPA's Integrated Risk 
Information System (IRIS); (2) EPA's Provisional Peer-Reviewed Toxicity Values (PPRTVs); and (3) 
EPA's Health Effects Assessment Summary Tables (HEAST). Finding no values in sources 1 or 2, FDEP 
relied on the cancer slope factor listed in EPA's 1997 HEAST document to derive the generic statewide 
SCTL. 


This protocol for selection of toxicity values is not consistent with EPA's 2003 document entitled Human 
Health Toxicity Values in Superfimd Risk .4ssessinents (Office of Solid Waste and Emergency Response, 
Washington, DC. OSWER Directive 9285.7-53. Deceniber 5, 2003.) The EPA's cunent Superfiind 
protocol for choosing toxicity values lists fRIS and PPTRV sources as Tier 1 and Tier 2 sources, 
respectively, but it lists Tier 3 sources as "additional EPA and non-EPA sources of toxicity infonnation. 
Priority should be given to those sources of infonnation that are the most current, the basis for which is 
transparent and publicly available, and which have been peer reviewed." While HEAST is one Tier 3 
source, other "EPA and non-EPA" sources are also Tier 3 sources of toxicity values. 


The CSF used by FDEP is not a scientifically sound cancer-based toxicity benchmark for TCDD for 
numerous reasons: 


1. It was selected without following EPA's (2003) OSWER Directive for selecting toxicity values 
and did not consider its scientific basis or other CSFs published in the peer-reviewed scientific 
literature. 


2. It is based on an outdated classification of rat liver lesions from the Kociba et al. (1978) cancer 
bioassay. 


3. It does not take into account changes in EPA's methods for cross-species scaling. 


4. Its derivation using a linear dose-response model is inconsistent with TCDD's mode of action. 


The Off-Site HHRA and the comments on EPA's proposed interim PRG for dioxins and furans both 
provide detailed scientific reasons why the CSF used by FDEP is not a scientifically sound. By selecting 
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the default CSF from 1985, derived from inconect tumor response data using a non-tlireshold linear 
model and an outdated species scaling methodology the FDEP and EPA have ignored the curtent state of 
the science regarding the carcinogenic dose-response of TCDD. These very same views were provided to 
the EPA by the National Academy of Sciences in 2006 and have been expounded for over two decades by 
the scientific community, yet FDEP and EPA continue to ignore the scientific evidence. 


h. The Proposed Flan Does Not Include Provision for Use of Background Concentrations in 
Lieu of SCTLs. 


Beyond the changes discussed above regarding the derivation of Site-specific clean up goals, the 
Proposed Plan should also be modified to allow for the use of background concentrations as cleanup 
goals. Florida's mles specifically allow for use of background concentrations. Depending upon the results 
of the continued off-Site sampling, it is possible that off-Site soils in the vicinity of the Site may be 
identified that are below background levels but exceed Site-specific (or generic default) SCTLs. Such 
soils would not need remediation. The discussion of clean up levels in the Proposed Plan should be 
modified to acknowledge that potential. 


4. EPA Must Clarify That The Foreseeable Future Use of the Site Does Not 
Include an "Unrestricted" Residential Component 


During the Rl/FS process, the EPA appropriately evaluated the Site as commercial/industrial property, 
including projections of potential future use for recreational purposes. The May 2010 FS states that: 


On-Site residential exposure scenarios are not applicable based on the expected 
commercial/industrial and/or recreational use of the property. Evaluation of potential 
risks associated with nonresidential use scenarios is consistent with federal guidance 
(EPA, 1995), in which EPA proposes to address potential risks consistent with current 
and plausible future land-use pattems. 


FS at p. 1-37 (emphasis added). However, the Proposed Plan noted that, because the wood treating 
operations at the Site had tenninated, both Beazer and EPA were evaluating altemative future uses ofthe 
property: 


Site Risk Assessment 


Risk assessments were conducted to detennine the cunent and future effects of 
contaniinants on human health and the environment. . . . A human-health risk assessment 
(HHRA) for on-Site soils and sediinent was submitted in 2009 and updated in May 2010 
to take into account a change in land use and to incorporate coinments received on the 
earlier version. The estimates of potential risk presented in the August 2009 HHRA 
assume that the use of the Site is for wood treatment in the foreseeable future because 
wood-treatment operations have ceased, this assumption is no longer valid. The HHRA 
was updated to take into account a change in land use not previously contemplated under 
the 2009 submittal. 


Proposed Plan at p. 11, (emphasis added). 
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Recently, EPA has issued clarifying "Fact Sheets" distributed at the public meeting conducted on October 
6, 2010, in which EPA stated: 


EPA has made its reasonably anticipated land use detemiination based on several factors 
including property owner Beazer East's plamied retention of Site ownership and its 
indicated future use of the Site as commercial, recreational or mixed use with a 
residential component. 


September 2010 Proposed Remedy Fact Sheet at p. 9 (emphasis added). The language ofthe Proposed 
Plan in conjunction with the "residential component" language in the Fact Sheets has, apparently, caused 
confusion in the community with respect to the nature ofthe foreseeable future use ofthe Site, despite the 
fact that EPA also stated in the Fact Sheet that "EPA has detemiined that unrestricted residential use is 
not a likely or practical future land use for the Site." Id., underlined emphasis added. Beazer is also 
aware that members ofthe local community have communicated to EPA their strong desire for the site to 
be remediated to unrestricted residential standards. 


Beazer is voluntarily and in good faith cooperating with the EPA and the Local Inter-Govemmental Team 
("LIT"), among others, with respect to planning for potential redevelopment ofthe Site, and will continue 
such cooperation. However, it should be stated clearly and definitively in the ROD Amendment that 
Beazer has not committed to bearing any financial or other consequences of including "unrestricted 
residential" components in such re-use. Beazer has agreed to conduct an industrial/commercial site-
specific cleanup that, with appropriate institutional and/or engineering controls, may result in a restricted 
residential use sometime in the future, such as condominiums or apartments on the upper tloors of an 
otherwise commercial facility. Remediation of all or portions of the Site to "unrestricted residential" 
cleanup standards would obviously have a significant impact on the work required, as well as the 
corresponding costs, none of which have been evaluated through the RI/FS process and none of which 
Beazer believes is appropriate. 


In addition, the local governments camiot unilaterally require Beazer to actually use the Site for 
residential purposes, or to prepare the Site for future residential use. The Site has been exclusively and 
lawfully used for industrial purposes since 1916. According to the City's Comprehensive Plan, the 
Comprehensive Plan category for the Property is "END" (Industrial). This category is the most intensive 
land use category in Gainesville's Comprehensive Plan. The Industrial land use category is assigned to 
areas appropriate for manufacturing, fabricating, distribution, extraction, wholesaling, warehousing, 
recycling and other ancillary uses. The Industrial category pemiits uses such as the wood treating facility 
previously operated on the Site. In addition, the City's Zoning Map lists the zoning district for the 
Property as "1-2" (General Industrial). The pemiitted uses, by right, in the 1-2 category include "lumber 
and wood product," which allows uses such as the wood treating facility that previously operated on the 
Site. At present, there have been no effective legal measures taken by the City or any other individual or 
entity to change, alter or amend these zoning classifications. 


Under these circumstances, attempts by any party to use the ROD Amendment process to reclassify the 
legal zoning for the Site property in the attempt to force Beazer into a future residential use could 
conceivably amount to a "taking" without just compensation in violation ofthe Fifth Amendment ofthe 
Constitution ofthe United States. Moreover, even if such reclassification was pemiitted to move forward. 
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Beazer cannot be forced to use the property for any newly pemiitted purposes. As the owner of real 
property, Beazer has a fundamental and legally-protected right to make whatever use of the property it 
deems appropriate within the confines of lawful zoning and land use restrictions, including no use at all. 
In the event that Beazer does not reach agreement with the local govemment and others on a mutually-
acceptable ftiture use plan, Beazer can lawfully elect to simply leave the Site idle with appropriate 
controls to prevent Site access (fencing, guards, etc.). Accordingly, the idle scenario is also a foreseeable 
future use ofthe Site. 


For all the reasons set forth above, the tbrthcoming ROD Amendment should specifically state that 
Beazer is conducting a commercial/industrial cleanup on the Site, and that "unrestricted residential" 
cleanup standards are inappropriate for the Site. 


5. Off-Site Remedy for a Property will be Selected by Property Owner from a 
Short List of Potential Alternatives 


The Proposed Plan inconectly describes the remedy selection process for off-Site properties. EPA will 
contact property owners needing to be included in remedial activities for their properties and describe the 
reinedial altematives available for that property. Property owners will, in consultation with EPA, select a 
remedial solution from those originally offered by EPA and Beazer. That short list of altematives will 
comprise a subset of all possible altematives that could be used to remediate residential surface soils. 
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\ 1 MS. SPENCER: My name is L'Tonya Spencer. 


2 I'm the public affairs specialist/community 


3 coordinator for the Koppers site. And I'm with 


4 the United States Environmental Protection 


5 Agency. 


6 The meeting tonight is to talk the proposed 


7 plan for the Koppers site. Basically, to talk 


8 about how we're proposing a remedy. 


9 A few housekeeping rules. I understand that 


10 you have some people that agree to disagree with 


11 us tonight, but we want to be as respectful as 


12 possible. 


f 13 And we want to let you know that we do have 


14 law enforcement here. And, if someone is asked 


15 to be removed, please go silently. Okay? 


16 Second of all, protocol for this, as well, if 


17 you did not sign in, please make sure you sign 


18 in, so that, if you're not on our mailing list, 


19 we can add you to the mailing list for future 


20 mailings. 


21 The third thing is, there are people who are 


22 audio and visually recording this meeting. So, 


23 if there's anyone that has an objection to that, 


( '24 which we don't. As USEPA, we're civil service. 


25 So, we just want to make you aware that the 
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\ 1 meeting is being taped. 


2 And, also, for the comments, the questions, 


3 we do have a court reporter here. So, when we 


4 get to the question-and-answer portion of the 


5 meeting, if you would please state your name and 


6 ask the question clearly, so that we can make 


7 sure we get it on record, we would greatly 


8 appreciate it. 


9 Last but not least, this is a part of our 


10 comment period. This is not the only opportunity 


11 that you have to give a comment or to ask a 


12 question. The comment period is continuing after 


13 this meeting. So, our information is in the 


14 proposed plan document. You can send it to 


15 myself, L'Tonya Spencer, or to Scott Miller. Our 


16 email address and mailing address is in the 


17 information. 


18 So, if you don't have an opportunity tonight, 


19 please know that there are opportunities 


20 available to you. 


21 I'm going to ask that, while Scott is doing 


22 his presentation, if you have a question during 


23 the presentation, Anna Cornelius in the back will 


( y24 have cards that you can write your question on. 


25 We'd like to be sure that he gets through his 
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whole presentation before we open up question and 


answer. 


So, if you have questions during his 


presentation, Anna can give you an index card to 


write your question on, so that vie can come back 


to that. 


Scott is going to do introductions of 


representatives that are here. He's going to 


give his presentation, and then we're going to 


open it up for question and answer. 


MR. MILLER: Good evening, and welcome to the 


proposed plan meeting for the Koppers portion of 


the Cabot Carbon/Koppers superfund site. 


Latonya's asked me to identify some local 


elected representatives. And I notice that Mayor 


Lowe is here. I see Commissioner Donavan, 


Commissioner Hodgekins. Anyone else present? 


I know the entire commission is here. I'm 


sorry. Those folks in the back, thank you for 


coming out this evening. 


We've got a presentation here that's brief 


that allows us to -- it's about 30 minutes, or 


maybe less, allows us to take a good bit of time 


to hear your comments and views on the proposed 


plan. 
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1 The Koppers portion of the Cabot/Koppers 


2 superfund site is approximately 86 acres in size 


3 and encompasses several operable units. 


4 Operable unit one- was the Cabot Carbon 


5 property, where remediation was done in 1995 with 


6 respect to excavations. And now there's a 


7 groundwater treatment system actively operating. 


8 And there also was a time when the surficial 


9 aquifer system for the Koppers site was installed 


10 and has processed 260 million gallons of ground 


11 water since that time. 


12 Koppers, Inc., and its predecessors treated 


13 utility poles at this site from 1969 -- excuse 


14 me, from 1960 to 2009. In March 2010, the 


15 property was purchased by the responsible party, 


16 that's Beazer East, and they contacted us for the 


17 purpose of remediation and for working together 


18 with folks on getting the site readings necessary 


19 out there once the remediation has taken place. 


20 Here's the site now. On the left-hand side 


21 of the screen you see where the former Koppers 


22 operation was located, approximately 86 acres in 


23 size. On the right-hand side is the Cabot Carbon 


24 portion, which has since been re-developed. 


25 Wood treating processes began in 1960, with 
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the use of creosote to treat utility poles. They 


began using pentachlorophenol during the time 


period of 1969 until 1990. Copper chromate 


arsenate was used from 1990 through 2009. 


The former north and south lagoons were used 


to process waste water. The former north lagoon 


was active from 1956 to the 1970's. And the 


former south lagoon was active from 1943 through 


1976. 


There's been a number of remedial 


investigations at the site, beginning in 1983 and 


moving forward. A supplemental remedial 


investigation was completed 1989, along with a 


base line risk assessment and final feasibility 


study to support the 1990 record of decision. 


Recent ground water investigations from 2003 


to 2010 indicated that dense non-aqueous phase 


liquids were present in the Hawthorn group, and 


that site contaminants are present in groundwater 


in the upper Floridan aquifer. 


EPA participated in the collaborative 


feasibility study process with local 


stakeholders; the Florida Department of 


Environmental Protection; and the responsible 


party, Beazer East, from 2007 to 2010. The final 
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feasibility study was issued in May of 2010. 


There's been significant on-site and off-site 


soil and groundwater sampling to characterize the 


nature and extent of contamination at the site. 


We've done over 350 soil borings, and 1000 soil 


samples have been collected and analyzed since 


1984 . 


Off-site surface soil sampling is ongoing. 


and will continue through the remedial design 


process to support the remedial footprint. 


Groundwater monitoring has been routinely 


done since 1984. And there's been over 3100 


wells installed and sampled on site. 


The risk assessment that's been done for the 


site, the human health risk assessment, indicates 


there are unacceptable risks to on-site workers. 


future recreational uses, or current or future 


trespassers. So, the site will require 


remediation. 


The ecological risk assessment showed that 


there's unacceptable risks of organisms in the 


sediments. 


Contaminants of concern. We define 


contaminants of concern to be those things, those 


contaminants that exceed safe drinking water. 
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^ 
1 Florida groundwater cleanup target levels, 


2 preliminary remediation goals, which are soils 


3 allowing concentration level for contaminants to 


4 Florida groundwater clean up target levels. 


5 The contaminants of concern in the soil are 


6 arsenic, dioxins, polycyclic aromatic 


7 hydrocarbons, pentachlorophenol are above the 


8 soil cleanup target levels of Florida DEP in the 


9 source area and off-site soils. 


10 Groundwater contamination of concern in the 


11 surficial aquifer are primarily naptholene. 


12 Organics are of concern in the Hawthorne group 


13 and the upper Floridan aquifer. 


14 Some of the contaminants of concern include 


15 PAH's and dioxin TEQ. Dioxin TEQ is a look at 


16 dioxins -- or a family of contaminants, growing 


17 that up and expressing that as a number in terms 


18 of most toxic dioxin, which is 2378 TCDD dioxin. 


19 So, it's an equivalence factor that's used as 


20 opposed to listing 189 separate contaminants of 


21 the dioxin family. 


22 The conceptual site model shows how 


23 conditions and site-related constituents move in 


( '"'2 4 the environment. 


25 Primarily, at this site, we have wood 
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•\ 1 treating chemicals that have gotten into the 


2 environment from the former process area, the 


3 former south lagoon, the former north lagoon, and 


4 the former drip track. 


5 From the slide, you can see that these areas 


6 were the former — that's the former north 


7 lagoon, the former south lagoon, the former 


8 process area, and the former drip track. 


9 What you've got with respect to groundwater 


10 aquifer to surficial aquifer is a little over 25 


11 feet. The Hawthorne aquifer is down to 


12 approximately 150 feet, and below is the Floridan 


13 aquifer. 


14 Site contaminants have come down from 


15 approximately around the source areas, down into 


16 the surficial aquifer, down into the Hawthorne. 


17 And we've got these dissolved phase contaminants 


18 in the Hawthorne, as well as the Floridan. 


19 Groundwater flows from the southwest to the 


20 northeast predominantly. 


21 The nature and extent of contamination. The 


22 surface soils on site — the surficial MCL, 


23 maximum contaminant level, and groundwater 


{̂  .̂ 24 cleanup target levels are exceeding for certain 


25 organisms. 
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There's been PAH hot spots identified in the 


five miles of the creek. And in surface water 


drainage, there's been exceedances of certain 


metals that are associated with wood treating. 


EPA has been involved in several community 


involvement and outreach things, including three 


fact sheets. 


We've been involved in nine public meetings 


since 2008. We've worked with the collaborative 


FS group; the Florida Department of Environmental 


Protection; the Alachua County EPA; the 


Gainesville Regional Utilities and their 


consultants; and the responsible party, Beaver 


East. 


The feasibility study is a document that 


evaluates alternatives to address remediation of 


impacted media, and it's based on reasonably 


anticipated future land use at the site. 


What we believe is the expected future land 


use at the site is a commercial, recreational, or 


mixed use with a residential use component. 


The FS evaluated ten on-site remedial 


alternatives, four off-site remedial soil 


alternatives, and three alternatives for the 


upper Floridan aquifer. 
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1 Remedial action objectives drives what we're 


2 trying to accomplish out at the site with respect 


3 to addressing risks that may be present. Those 


4 are the mitigated risks to human health and the 


5 environment proposed by site-related contaminants 


6 in surface soils, groundwater in the surficial 


7 aquifer, the upper Hawthorn group, and the upper 


8 Floridan aquifer, subsurface soils, sediments, 


9 and surface water to prevent further migration of 


10 impacted groundwater, restore groundwater outside 


11 the source area for beneficial use, and reduce 


12 the mobility, volume and toxicity to the extent 


13 it's practical. 


14 Key remedial technologies that were examined 


15 as part of the feasibility study for soil 


16 sediment were excavation, capping, barrier wall, 


17 monitoring actual recovery. 


18 With respect to groundwater, we identified 


19 in-situ solidification and stabilization, in-situ 


20 biogeochemical stabilization, hydraulic 


21 containment, pump and treatment. 


22 In-situ solidification and stabilization is a 


23 use of a solidification agent to mix with soil to 


( '24 freeze, in effect, contaminants from getting into 


25 groundwater. 
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In-situ biogeochemical stabilization is the 


use of inserting a manganate solution with 


catalysts to react and to -- when it comes into 


contact with organics — actually, the organics. 


it changes them into an insoluable precipitate. 


Hydraulic containment is the use of pumping. 


to take groundwater that's contaminated, and 


treat it. 


Chemical oxidation is the use of chemicals. 


such as manganate, to change the nature of the 


chemical that's there, and make it something that 


is not toxic. 


DNAPL recovery is the recovery of dense 


non-aqueous phase liquids from the environment 


through manual or through pumping techniques. 


Monitored natural attenuation is the use 


of — or the environment's natural processes that 


remove or reduce site-wide contaminants. 


As part of the FS, we did evaluate 10 


different options, 10 comprehensive remedies, to 


address soils on site, off-site, groundwater. 


sediment, and surface water. 


For on-site remedial alternatives, we looked 


at several options, ten options in total, of 


which nine meet the -- several were based on 
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1 removal, and that is the concept of removing soil 


2 and treating it on-site and returning it to its 


3 place. That was evaluated in the surficial 


4 aquifer, as well as to the middle clay, which is 


5 the middle Hawthorne clay. That's something that 


6 is distinct and separate. 


7 In addition, these alternatives include the 


8 use of surface covers and capping on site to 


9 prevent contact with soils that are in excess of 


10 the soil cleanup target levels. 


11 In-situ treatment, solidification and 


12 stabilization to the middle clay was evaluated. 


13 In-situ treatment, solidification and 


14 stabilization, and biogeochemical stabilization 


15 was also evaluated. 


16 Containment and treatment with a barrier wall 


17 were also included in several of these on-site 


18 options above. 


19 And, as you go down the line, what you get is 


20 something that is more and more treatment-based, 


21 in that, in every aquifer, there is a treatment 


22 technology that's evaluated for application. 


23 That's in the surficial, upper Hawthorne, lower 


;24 Hawthorne, and upper Floridan aquifer, as well as 


25 off-site. 
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•̂  1 We split out the upper Floridan remedial 


2 alternatives. The upper Floridan is a very 


3 important resource. It is the resource for 


4 drinking water for this area of Gainesville. 


5 We evaluated the no-action alternative, as 


6 required by the statute. We also evaluated 


7 hydraulic containment, and coupled that with 


8 monitored natural attenuation, which is the use 


9 of natural processes to reduce site 


10 contamination. 


11 For off-site remedial alternatives, we 


12 evaluated no action, removal of impacted soil, 


13 institutional and engineering controls, being 


14 that use of engineering controls such as a cap, 


15 driveway, et cetera, in a voluntary process 


16 between a property owner and a responsible party 


17 that's available under the State of Florida 


18 regulations. 


19 And then we also evaluated a hybrid concept, 


20 including removal, institutional controls, and 


21 engineering controlled hybrids in combination. 


22 When EPA looks at evaluating remedial 


23 alternatives, we have nine different criteria 


';24 under the national contingency plan regulations 


25 that we look at. 
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We have two that we call threshold criteria. 


And if these alternatives are not -- if they 


don't meet these two, then we don't further 


consider them for evaluation. 


And those two threshold criteria are, it has 


to protect human health and the environment. 


number one. And, number two, it has to meet all 


applicable laws and regulations. 


Balancing criteria are what we look to when 


we're looking at evaluating one set of remedial 


alternatives against another. Long-term 


effectiveness, implementability, the reduction of 


toxicity, mobility or volume, short-term 


effectiveness, and cost are part of the 


evaluation. 


With respect to modifying criteria, which is 


the other two, we look to the support of the 


state agencies and community acceptance to 


possibly vary what may be a preferred alternative 


as we move forward. 


We looked at long-term effectiveness. And 


that's the ability of the real option that's 


chosen to, over the long haul, to continue to 


meet the requirements with respect to not having 


to come back and revisit a site. 
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We look at implementability, and that's 


simply how quickly and how thoroughly something 


can be done. 


We look at the reduction of mobility. 


toxicity and volume. You can see how we 


evaluated those for the on-site alternatives, the 


short-term effectiveness. And cost also plays a 


role. 


EPA's preferred remedial alternative is 


on-site remedial option 5C, with elements of 5F. 


And what that means is a vertical barrier wall 


encompassing all four source areas, drilled to 


the Hawthorn clay layer, on-site soil that 


exceeds the commercial and industrial SCTL's. 


(Inaudible comments made by audience 


members.) 


MR. MILLER: Okay. It's the vertical barrier 


wall encompassing all four source areas to the 


Hawthorn clay layer; on-site soil that exceeds 


the commercial and industrial SCTL's. 


It will be addressed by both soil-


consolidation cap inside the vertical barrier 


wall and a soil cover outside of the vertical 


barrier wall. It would be an on-site surface cap 


that covers approximately 83 of 86 acres. 
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\ 1 In-situ biogeochemical stabilization treatment in 


2 the surficial aquifer zone at the four source 


3 areas, surficial groundwater extraction at the 


4 four source areas, and an eastern boundary until 


5 the ground water cleanup target levels of 


6 Floridan are met. 


7 It also requires solidification, 


8 stabilization in the upper Hawthorn at the four 


9 source areas. Targeted chemical oxidation 


10 injections to existing wells in the lower 


11 Hawthorn group, remove the source area footprint, 


12 chemical oxidation wells installed and dedicated 


13 at the eastern boundary, as well as an on-site 


14 surface water retention base. 


15 For the upper Floridan, we chose the 


16 hydraulic containment and monitored natural 


17 attenuation to address areas of the upper 


18 Floridan that are on the site that have 


19 constituents in excess of cleanup target levels. 


20 We chose off-site remedial option 4, which is 


21 to remediate the most stringent standard 


22 consistent with current land uses. So, if 


23 there's currently a residence there, it would be 


24 remediated to residential Florida SCTL's, soil 


25 cleanup target levels. If there's a commercial 
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1 venture there, then it will remediated to those 


2 levels. 


3 Off-site in the creek, sediments, we'll 


4 remediate to the probable effect concentration 


5 level. That will be hot spot removals of 


6 sediments in Hogtown and Springstead Creeks, with 


7 modern natural recovery to where there's no 


8 threshold effects until we reach the threshold 


9 effect concentration or background. 


10 In addition, we'll also have institutional 


11 controls on the sites that will dictate what to 


12 be done with respect to groundwater and site use 


13 over time. This is a pictorial of that. 


14 The surficial aquifer here, we're proposing 


15 to institute biogeochemical re-stabilization 


16 injected here to 25 feet. Site consolidation, 


17 with surface cover areas throughout the site. 


18 A slurry wall that runs from the site surface 


19 to the middle Hawthorn clay layer, treatment 


20 inside the four source areas, stabilization and 


21 solidification in these areas. 


22 In the lower Hawthorn, chemical oxidation 


23 injections in the lower Hawthorn. 


( ';<24 And in the Floridan, extraction of 


25 groundwater with contaminate levels greater than 
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the Florida groundwater cleanup target levels. 


There's an over-fly view of the same thing I 


just went over. It's coming over the surface. 


And with that, I'll open up for questions. 


MS. SPENCER: We're going to start the 


question-and-answer period. And, Robert, you can 


do your presentation. I'm sorry I don't have the 


visual opportunity for you to show it, but you 


can feel free to come to the mike and discuss 


your comments. 


Just so you'll know, after Robert finishes 


his comments and presentation, we have a list of 


people that I'm going to call. 


I'd ask that you keep your comments short so 


that we can open it up to other people in the 


audience that would like to make a comment or ask 


a question. 


So, as soon as Robert finishes, I'll call 


down the list, and then we'll open it up for 


people in the audience to listen to your comments 


and to ask questions. 


ROBERT PEARCE: My name is Robert Pearce. 


I'm speaking only for myself. I've been working 


with Protect Gainesville Citizens. As I had to 


interrupt, I apologize, some of you have a four-
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sheet set of diagrams that were part of the Power 


Point presentation that I had asked to be able to 


present, but I was told no. So, at the last 


minute we printed some copies, we printed a 


hundred copies. Thank you, Diedre. But I wish 


we'd printed, maybe, like 200. 


I'm going to try to give a little bit of an 


overview. I live in the Stephen Foster 


neighborhood. And Springstead Creek runs through 


my back yard. 


The remedy in the proposed plan is not the 


type of remedy the community wants, which is a 


cleanup, rather than a cover-up. I'm sorry that 


wasn't illustrated a little bit better. This 


diagram does illustrate it a little bit better. 


I'll get into that. 


It will adversely impact the long-term 


economic health and vitality of surrounding 


neighborhoods. It will continue to threaten the 


regional drinking water supply, and it will not 


accommodate the future uses desired by the 


community. 


If the site was far removed from civilization 


and the wellfield, using covers and caps might be 


an appropriate remedy. But the site is 
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integrated well within the developed area of the 


city. It shares a three-quarter mile long 


boundary with a residential neighborhood, and it 


is directly upgrade from the Murphy wellfield. 


The contaminated soils throughout the site 


should, therefore, be excavated and appropriately 


disposed and/or excavated and cleaned, on or off 


site, and be replaced. But the site, itself. 


should not be used as a hazardous waste 


landfill. 


The Beazer-Koppers alliance is responsible 


for contaminating the land and the Springstead 


and Hogtown Creek ecosystems for almost 100 years 


with impunity. They are guilty of unconscionable 


environmental disrespect and abuse, which 


continued almost for 30 years, even after being 


placed on the national priorities list as a 


superfund site. And they are responsible for 


stigmatizing the surrounding neighborhoods for 


decades. 


It's time the responsible parties are held 


accountable. And EPA should require a proper 


cleanup, not just a cover-up, which is what this 


plan is. 


The groundwater is most threatened by the 
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heavily contaminated soils deep within the four 


primary source areas. The remedy should. 


therefore, significantly reduce toxicity and 


volume of the contaminants. 


Much of the contamination is believed to lie 


within the surficial aquifer above the Hawthorn 


group clay layer. At minimum, the source areas 


should be excavated at least down to the upper 


clay in conjunction with a slurry wall and 


demonstrated proven in-situ remediation at lower 


levels. 


If discovery warrants, the source areas 


should be excavated to the middle clay. 


Excavation to the upper clay could be 


accomplished within a moderate time frame, and it 


will eliminate a great majority of the threat to 


the wellfield. 


The surface soils both inside and outside the 


source areas are also severely contaminated, and 


also to unknown depths and quantities. 


Contaminants have been dripping and leaking onto 


these soils unrestrained and with no 


containment. 


Soil testing has shown dioxin levels up to 


13,000 times higher than Florida residential soil 


Page 22 


Electronically signed by Cynthia Leverett (401-200-348-3086) 8eef7f5c-bf99-4ac5-8679-cdde93897897 







V 


f 


s 1 
J 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


' 13 


14 


15 


16 


17 


18 


19 


20 


21 


22 


23 


) 2 4 


25 


standards even well away from the four primary 


source areas. And, yet, EPA's proposed surface 


soil remedy is to surficially scape an un 


specified amount of soil to a non-specific depth 


outside the primary source areas, that's the 


green area. We produced these diagrams, too, by 


the way, not EPA. I lost my place here. 


All right. Dump those scrapings into a 


30-acre corral sitting on top of the even more 


contaminated source areas — that's this area --


capping the pile, and covering the scraped area 


with some top soil. 


EPA's soil cleanup at the surface would be to 


commercial/industrial target levels, and the 


contaminated soil below the covering would remain 


unremediated. This is not an appropriate cleanup 


remedy for a 90-acre piece of land setting in the 


middle of the city. 


A proper surface soil remedy would be to 


Florida default residential soil cleanup target 


levels over as much of the site as possible. 


rather than the proposed commercial/industrial 


target levels, which are four to twelve times 


higher, and which would restrict residential 


uses. And soil should be cleaned thoroughly and 
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as deeply as necessary to remove contaminants. 


not just a surficial scrape and a cover-up. 


A proper remedy will result in a clean site. 


will eliminate the long-standing stigma 


associated with the site, and will correspond 


with the types of future uses desired by the city 


and community, which the proposed remedy does 


not. 


The community's input is supposed to play a 


crucial role in the decision-making process on 


superfund sites. EPA is required to vigorously 


engage and integrate the community throughout the 


remedial process, and is required to place heavy 


emphasis on community input in the selection of 


the cleanup remedy. 


EPA has been severely deficient in following 


both federal law and its policy directives in 


this regard. 


EPA is required to establish a community 


involvement plan as soon as possible after a site 


is placed on the national priorities list. And 


EPA is required to update and revise that plan 


every three years, which never happened. 


The community involvement plan process 


identifies the community's desired remedies and 
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desired future uses for the site. 


EPA is charged to protect human health and 


the environment. Together, with guidance from 


the community, are intended to drive the remedy 


selection, but that did not happen. Instead, EPA 


made its remedy selection in a virtual vacuum. 


MS. SPENCER: One minute, Robert. 


ROBERT PEARCE: Koppers was placed on the 


national priorities list in 1984. According to 


the administrative record, EPA drafted one 


community involvement plan in 1989. The 


community involvement plan is intended to be an 


integrated and active program throughout the 


process from the actual placement on the NPL to 


its deletion. 


According to the administrative record, EPA 


has not updated or revised the community 


involvement plan since 1989, 21 years ago. And 


it wasn't until last month that EPA initiated a 


new community involvement plan, just one week 


prior to the announcement of the selected 


remedy. 


EPA's policy directives emphasize the 


community's desired future uses and remedy 


selection. Re-use is inexplicably tied to the 
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cleanup remedy, which must be protective of 


future uses. 


In 2008 the Gainesville City Commission 


passed a resolution stating the site should be 


cleaned to Florida residential soil cleanup 


target levels. And, yet, EPA's proposed plan 


states, quote, the selected cleanup goals are for 


the commercial/industrial soil cleanup target 


levels for on-site soil sediments. 


In early 2010, the Gainesville City 


Commission initiated a land use change petition 


with strong emphasis on desired future 


residential uses on the site. And, yet, EPA's 


feasibility study states, quote, on-site 


residential exposure scenarios are not applicable 


based on the expanded commercial/industrial 


and/or recreational use of the property. 


MS. SPENCER: Robert, your time's up. 


(Inaudible comments made by audience 


members.) 


MS. SPENCER: Okay. I just want you to know 


that we're on a time constraint. He can finish 


by your suggestion. 


All right. Finish, Robert. 


ROBERT PEARCE: And so that there is no 
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misunderstanding, when EPA mentions future 


recreational uses, recreational uses are 


associated with commercial/industrial cleanup 


target levels because risk of exposure to 


contaminants is theoretically less than 


residential uses. 


All of this has lead to a proposed plan with 


an inappropriate remedy. And it makes a sham out 


of what Congress intended to be an integrated 


community-guided remedial endeavor. 


Although everyone is anxious to begin the 


remedial process, the remedial actions that are 


taken need to prove an actual cleanup. 


The record of decision should put on hold and 


EPA should provide a proposed plan that actually 


corresponds with the type of cleanup the 


community wants and with the types of uses the 


community wants. 


Thank you for your time. 


MS. SPENCER: The next person to give comment 


will be Claire Marcussen. 


UNIDENTIFIED AUDIENCE MEMBER: I'd like to 


point out that Mr. Pearce spoke for more than ten 


minutes. 


MS. SPENCER: It's noted. But it was at the 
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^ 1 request of more than one person. 


2 UNIDENTIFIED AUDIENCE MEMBER: I request 


3 everyone get more than ten minutes. Anyone 


4 second that? 


5 CLAIRE Marcussen: I'll get started, so 


6 everybody has a chance. 


7 My name's Claire Marcussen. I've lived in 


8 Gainesville since 1988. I'm an environmental 


9 consultant, and I have 20 years of superfund 


10 experience. And I'm assisting the technical team 


11 and the citizens group to understand some of the 


12 issues at the site. 


13 Specifically, I have concerns regarding the 


14 target cleanup levels supplied to the site. The 


15 preferred remedy is supposed to be supported by 


16 evaluations completed previously in the FS. 


17 Although it is deemed final, the FS does not 


18 provide summary tables of cleanup goals in soil 


19 sediment and groundwater. This is required, 


20 according to EPA guidance. 


21 The soils, the FS only states that, upon 


22 completion of the remedy, post cleanup risks will 


23 be estimated to see if they meet the Florida 


24 target risk level of 10 to -6. 


25 For groundwater, the FS references a summary 
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table of cleanup levels. However, this table. 


2-4, is not included in our administrative file. 


As a result of these inconsistencies, it's 


very unclear how the various remedies could even 


be screened and evaluated properly. So, the 


cleanup levels were not identified as a basis for 


estimating the amount of cleanup at the site. 


It appears that the proposed plan attempted 


to address these deficiencies by including a 


table of cleanup levels. For on-site soils and 


sediment, this table indicates that there's three 


possible cleanup levels for each chemical, to 


include the Florida default industrial/commercial 


cleanup levels, default leachability levels, or 


the possible application of site specific 


leaching data. However, the table has only one 


column of numbers, without specifying which of 


the three cleanup levels these numbers 


correspond. 


Upon a more detailed review of this table. 


several errors were noted. None of these levels 


for on-site soil represent leachability levels. 


Some of the levels are residential levels for 


some of the chemicals, but the remaining 


chemicals having only industrial levels. 
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-, 1 As a result, it's very unclear of the 


2 applicability of these values to each remedy, 


3 since they have never been discussed with respect 


4 to the documentation of the remedies to date. 


5 Let me give you an example of our confusion. 


6 As Robert was pointing out, in the green area on 


7 this figure, it's unclear how much of the green 


8 area soils will be removed, if any, as a figure 


9 has not been included in the FS to illustrate how 


10 deep or wide the soil contamination is relative 


11 to the cleanup goals. 


12 The only figure presented in the FS is Figure 


'• 13 1-9, which is right here. This figure shows 


14 average soil concentrations for three compounds 


15 in only shallow surface soil, and does not 


16 address subsurface soil. 


17 Based on this figure, it appears that a vast 


18 majority of the surface soils exceed cleanup 


19 goals for commercial and industrial use across 


20 the entire site. 


21 Since Florida's residential cleanup goals are 


22 far more stringent, the current planned cleanup 


23 will not be protective of future residential use 


^24 of the property, thus, you need to restrict the 


25 property. This limits the use of the property. 
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Finally, EPA has classified nationally one of 


the main chemicals that was used at the site as a 


carcinogenic via breathing, inhalation, back in 


September of 2008. This was not considered in 


the risk assessment or in the selection of 


cleanup goals. This oversight results in less 


protective cleanup levels in soil and groundwater 


for this chemical. 


In addition, this issue may have implications 


for areas where currently you may focus only on 


the leaching, when, in fact, maybe vapors are a 


problem. 


Due to the lack of clarity in the FS with 


respect to the different types of cleanup levels. 


the basis for each remedy and the preferred 


remedy are unsupported. 


To be fully transparent, an evaluation of 


soil sediment remedies using all three cleanup 


levels, as well as residential levels, should be 


conducted to demonstrated that they are 


protective of human health and the environment 


under the different land use scenarios. Note, 


this is also required to ensure the maximum 


beneficial use of the site. 


So, in conclusion, the public requires 
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answers to the following questions with respect 


to the proposed plan. And I will hand you this. 


so you have it. 


How does EPA intend to correct the errors 


noted and clearly communicate in the public 


documents what cleanup levels were used for each 


medium; how these cleanup criteria were used to 


estimate the amount of contamination that needs 


to be cleaned up; how and where each remedy will 


achieve the various cleanup levels, as this has 


not been presented in the FS or the proposed 


plan. And, finally, how will you demonstrate 


that, once you do clean up, that the cleanup has 


actually achieved those cleanup levels? 


Thank you. 


MS. SPENCER: At this time we're going to ask 


the mayor of Gainesville, Craig Lowe, to come and 


speak. 


CRAIG LOWE: Thank you. I'd like to thank 


everyone for being here. I would like to point 


out that, actually, tonight is a regularly 


scheduled city commission meeting on a schedule 


that we set up over two years ago. We did 


actually take a long recess in order to be here 


tonight. 
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Unfortunately, we do have to return to city 


hall in not too long, because we do have items 


that we cannot put off on our agenda. 


We did actually notify EPA of our regular 


meeting scheduled, and did request a rescheduling 


of this particular meeting, but that was not 


granted. 


The City of Gainesville is in the process of 


reviewing the proposed remediation plan, and 


staff does have serious concerns, and we will be 


filing the detailed objections, and we are 


listening to the community's concerns. 


We have filed for all 60-day extension for 


the public comment period. We have received a 


30-day extension. And we will be seeking another 


30-day extension of the public comment period. 


I will be asking for a continuation of 


tonight's meeting, because, as you see, we have a 


large number of citizens here who would like to 


voice their concerns. And I'm sure that the 


allotted time will not be able to accommodate all 


of those comments. And we would hope that the 


continuation would be at a time when elected 


officials can hear the concerns of their 


citizens. 
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Again, I would like to thank everyone for 


being here. And, hopefully, we can work together 


in letting the Environmental Protection Agency 


know about our concerns with the plan and work 


constructively to resolving these issues. 


Again, thank you so much for being here. 


MS. SPENCER: The next person will be David 


Pace. 


DAVID PACE: My name is David Pace. I've 


been a resident of the Steven Foster neighborhood 


for over 15 years. I've been attending these 


meetings for over a decade. It is not at all 


clear to the public or to myself how the proposed 


remedy will actually reduce the mobility. 


toxicity or volume of the contamination at the 


site. Those are EPA's words in your mission. 


More specifically, the two technologies that 


are indicated for the source areas, the most 


heavily contaminated areas with the DNAPL, which 


is this goo of creosote and all this other toxic 


junk, the two technologies, ISBS and ISS -- and 


note, the "BS" is appropriate in both contexts. 


I want to know how the EPA can demonstrate to 


the community that these are proven 


technologies. How they will provide safe, long-
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lasting, and permanent remedies? How will they 


actually reduce the amount and the mobility of 


the toxicity of the contaminants on the site? 


I've done a brief review of the literature. 


And, from what I can tell, these are new 


technologies without any proven track record. 


Actually, during the joint city/county commission 


meeting in April, an expert witness testified 


that there's no scientific evidence that these 


are proven to reduce the downward mobility of the 


DNAPL compounds, and shook his head when he 


looked at one of the proposed remedies on the 


feasibility study. 


So, it's my contention that we really need to 


re-examine these two technologies and demonstrate 


scientifically that they will protect the 


citizens from the downward migration of DNAPL 


compounds into the Hawthorn layers, which are 


like a big sponge. They're not exactly a clay 


layer. They're like a sponge, which is setting 


right above the Floridan aquifer. 


So that is my contention, and I would like a 


response. 


MS. SPENCER: You want a response today? 


DAVID PACE: Yes. 
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MR. MILLER: Well, with respect to -- you 


went through a lot, Mr. Pace. 


With respect to in-situ solidification, it's 


been a demonstrated technology. It's been in use 


for over 20 years on sites that have not only 


been cleaned by other parties other than EPA, but 


also by EPA. It's in use. 


In-situ biogeochemical stabilization is a 


relatively new technology that's been piloted at 


this site, as well as other sites. It's been 


used at one site, a Denver Koppers plant, former 


Koppers plant in Denver, Colorado, where it has 


been shown to reduce, scientifically to reduce 


those contaminate concentrations. 


But, Mr. Pace, that brings up a good point. 


We don't simply install or have installed these 


technologies. We require that they be 


demonstrated prior to their installation. 


That proposed plan document is a large piece 


of work. And if you go and look in that, you 


will see in the plan, itself, for both of those. 


there's a required performance test prior to both 


of those being implemented at the site. 


In addition, there will be continual 


groundwater monitoring nearby these 


Page 36 


Electronically signed by Cynthia Leverett (401 -200-348-3086) 8eef7f5c-bf99-4ac5-8679-cdde93897897 







.̂ 1 
i 


/ 
2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


-' 13 


14 


15 


16 


17 


18 


19 


20 


21 


22 


23 


: 2 4 


% 5 


! 


technologies. And we will see over time if. 


indeed, it does reduce the contamination there. 


In the past, it most certainly has through 


in-situ solidification, and that has been 


demonstrated over time. 


UNIDENTIFIED AUDIENCE MEMBER: Has it been 


demonstrated where the aquifer is setting right 


below a contaminated clay layer and contaminants 


are seeping down? That's my question. 


MR. MILLER: It has been demonstrated in that 


exact situation in the southeast. 


UNIDENTIFIED AUDIENCE MEMBER: What 


particular site? 


MR. MILLER: Brunswick Wood is one. I tell 


you what. We can provide you specific sites. 


That's a reasonable question. 


MS. SPENCER: The next person to speak is 


Diedre Bryan. 


DIEDRE BRYAN: I have a question. It's about 


that land use thing. It's my understanding that 


citizens and the city commission have repeatedly 


expressed their preference for residential land 


use soil cleanup levels. And you've got, in your 


proposal, commercial/industrial. 


So, why did you choose that one, when you're 
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supposed to get all this community input, and you 


seem to ignore it? 


So, if you could explain how you chose that 


commercial/industrial use. 


MR. MILLER: Okay. Ms, Bryan, let's address 


that. For starters, there are terminologies used 


that are different in the environmental field 


versus the zoning field, or the land use field. 


Okay. Residential use means unrestricted use 


in the environmental world. So, when you say 


unrestricted use, this is virtually no hazardous 


waste site around that has unrestricted use. And 


that's what that terminology means in the 


environmental world. Okay? 


So, if you're speaking to the standard, what 


we look at in the standard, when we make this 


determination, is we look at anticipated future 


land use based on what's happened there, and some 


other criteria with guidance that I'll be more 


than happy to provide you when we look at making 


those types of decisions. 


But what we're not saying with respect to 


that is that that site cannot be used in some 


form or fashion for residential use in the 


future. And, in fact, there are many sites that 
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have been cleaned up to commercial/industrial 


standards, where there's been exposure barriers 


deployed a-t the site, and there's now residential 


use. Okay? People live there. Townhomes. That 


would be also appropriate for this site. 


DIEDRE BRYAN: But why did you use 


industrial, when we know that's not what anyone 


wants? 


MR. MILLER: What we do is look at a set of 


criteria based on, among other things, what the 


folks who own the land say they're going to look 


to use it for in the future. We also look at 


other criteria. 


But one of the things that has not been 


thought of and is not being planned for in the 


future by the current site owner is unrestricted 


residential use, three-bedroom, two-bath houses 


with no restrictions whatsoever. And I think the 


reality of it is, is there's not a big demand for 


unrestricted residential use on a former 


industrial site. And — 


DIEDRE BRYAN: (Inaudible.) 


MR. MILLER: I think what she asked was could 


you do residential with limited restrictions. 


DIEDRE BRYAN: Minimal. I'm sorry. 
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Minimal. 


MS. SPENCER: Do you have another question 


before I go on? Okay. 


I'm going to call one more person off of this . 


list, and then I'm going to open it up to 


everyone else, and then I'm going to come back to 


the list so that it can be fair and equitable for 


everyone to respond. 


The next person is Jerry Steinberg. 


JERRY STEINBERG: My name is Jerry 


Steinberg. I'm an environmental engineer with 


Water and Air Research, a local environmental 


consulting firm. And, as a matter of fact. 


there's about four environmental people from 


Water and Air Research here tonight. 


I'm a licensed professional engineer in 


Florida, and have worked at superfund and regular 


sites over much of my 30 years as an 


environmental engineer consultant. 


I'm a member of the technical team that is 


assisting the citizens group. And I've been 


involved with the group only since last week. 


So, recognizing, folks from the EPA, that I 


really haven't had a lot of time, I am going to 


throw a few comments and questions at you. 
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The time is limited. I want to give other 


people time to speak. But I'm trusting that the 


answers to these questions will be coming forth 


during the comment period. 


The next comments that I'm going to make 


address the soils above the Hawthorn. Basically, 


in the surficial aquifer. It is not clear 


whether or not all soils at the site will be 


required to meet ARAR's. 


I'm going to use a lot of acronyms to get 


through this. And I apologize if I lose a few 


people. But the folks up front should understand 


the questions. 


Does the plan require that all soils not 


contained within the blue area here, in other 


words, in the green area, are going to meet 


ARAR's? Or might there be soils above ARAR's 


left without any active remedial action? 


There seems to be more information provided 


by soil cleanup in the blue area than in the 


green area. 


While I've only been working on this matter 


for a few days, I looked briefly in the 


feasibility study for a clear depiction or 


picture of soil contamination in the green area 
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and I did not find much information. 


For example, I would've expected sketches of 


contaminant concentration, isopleths at several 


depths. 


So, having reviewed the proposed plan and 


briefly looking at the feasibility studies, I 


can't tell how the soils in the green area will 


be cleaned up. 


Is there a description or depiction of soils 


above ARAR's in three dimensions for the green 


area in the feasibility study? 


Are there engineering calculations of volume 


of soil not meeting ARAR's? What is the remedial 


strategy for these soils? 


Again, addressing soils at the site. I 


cannot tell how much attention was given to 


on-site treatment of soils above ARAR's. While I 


saw mention of this remedial approach in the 


feasibility study, where it was identified as a 


viable option, I did not find any engineering 


calculations of soil volumes and costs that could 


be treated on site, that soils could be treated 


on site and replaced there. Were such 


calculations and costs derived? Were they 


derived respectfully for the green areas and 
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again for the blue areas? Were they based on 


testing results showing soils above ARAR's? And, 


if so, can you provide these calculations and 


costs? 


The preceding question specifically addressed 


on-site treatment of soils. We have not had 


sufficient time to fully review the evaluation of 


other technologies that may have been excluded. 


In other words, I've sort of tried to look at 


what might not have been considered in the 


feasibility study, but time has been a 


limitation. 


It is important that those technologies that 


may more aggressively treat the waste or actually 


reduce the volume or mass of contamination be 


fully considered with respect to all feasibility 


criteria. 


Technologies that achieve the most reliable 


and permanent solution, especially with respect 


to future land use objectives, must be thoroughly 


evaluated prior to the plan acceptance. 


The criteria in the plan for what will guide 


cleanup of soil is not easy for me to 


understand. At one place I believe I read that 


soil ARAR's will be no less stringent than State 
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of Florida soil cleanup target levels. 


So, the question is: Is that correct? Are 


the leachability SCTL's applied as a cleanup 


criteria to all soil contamination at the site if 


it is the lowest ARAR? 


There is a recognition that certain types of 


contamination, if taken off site, must be managed 


at a hazardous waste facility. The plan is not 


clear whether all the contaminated soil taken off 


site must be managed as hazardous waste. 


What does the feasibility study specify as 


the requirement for soils in the blue area versus 


the contaminated soils in the green area? How 


did or would different requirements affect the 


engineering cost estimates? 


Now, quickly switching over to deeper 


groundwater soils. Deeper soils in the 


groundwater contamination above the Floridan 


• aquifer, it appears that the preferred remedy 


includes the use of stabilization and ISBS. I'd 


like to more comment, and hopefully we'll get a 


little bit more comment, on the effectiveness and 


performance of the ISBS. We've just had some of 


that. 


But, more importantly, what I did not hear in 
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the response to the lady's comment earlier was 


how do you plan to monitor to determine its 


effectiveness, and what data will be gathered to 


enable the final remedial action implementation? 


The plan states that the Florida Department 


of Environmental Protection supports the 


preferred alternative. I believe we have some 


FDEP representatives here. So, I'll be 


addressing you for just a minute. 


The citizens group would like to learn more 


about the FDEP technical review, and specifically 


the FDEP environmental engineer's and 


hydrogeologist's comments on the feasibility 


study. Where can the details of the FDEP 


engineer's and geologist's reviews and comments 


be found? 


And my last comment is, the proposed plan 


document seems vague, or at best uncertain, with 


respect to how soils and groundwater will be 


cleaned up to meet all the ARAR's. 


A record of decision must be a more detailed 


decision document and much less a list of things 


that might be done. And that record of decision 


really must be based on evaluations completed in 


prior studies like the feasibility study. 
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It's really not possible for the affected 


parties and the stakeholders to effectively 


comment on the acceptability of the remedies 


without this additional detail. 


Thank you. 


MS. SPENCER: Before we move forward, Scott, 


I don't know whether or not you want to address 


at least one or two of those questions. I'm not 


sure you can address all of them tonight. 


(Inaudible comments from the audience 


members.) 


MS. SPENCER: Okay. Well, what we're going 


to do is, I have a list for the Protect 


Gainesville's Citizens Group. And I promise that 


I'm going to allow each of you an opportunity to 


speak. But I do realize that there are people 


here who are not a part of Protect Gainesville's 


Citizens that may want the opportunity to speak. 


So, I'm going to call a couple that have given me 


cards, and then I'm going to get back to the 


list. And then I'm going to go back to those 


people that are not on this list. Is that fair 


enough? 


Stephen Boyes. 


STEPHEN BOYES: I'm Stephen Boyes, 
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Geosolutions. I'm a hydrogeologist. I've worked 


in the Gainesville area for a long time. 


A few questions I have, or concerns I have. 


is cut straight to the model. The clays are 


indicated to be continuous on the models. 


They've consistently indicated that, yet they're 


not. 


I've raised this concern at numerous 


meetings, and they still continue to be 


represented in the documents, in the designs, as 


being continuous across the site. These are 


lenses that are discontinuous, they're not 


connected. 


GRU in its excavation on South Main Street 


has gone through the top of that first clay, and 


it's not there in some of the places on site. 


It's discontinuous. These are lenses that are 


not connected. That applies also to the second 


clay bed. 


In Florida we have licensure requirements for 


engineers and geologists. Geologists are 


required, when they present something like this. 


to put their seal on it. And, in order to submit 


plans to the State of Florida, an assessment 


requires sealing by professionals, as well as 
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design plans for environmental cleanups that 


require professional engineers. I've seen no 


professional seals on any documents developed for 


work on this site. 


That pretty well covers it, other than the 


one question I have. How much money is available 


from Beazer to clean up this site? 


MS. SPENCER: Okay. Jeanette Hinsdale. 


UNIDENTIFIED AUDIENCE MEMBER: Do we get an 


answer? 


MS. SPENCER: Scott, do you have an answer at 


this time for the last question? 


MR. MILLER: You asked me how much money that 


Beazer East has for the cleanup? I don't know 


that. We don't address that. We just specify 


cleanup. 


JEANETTE HINSDALE: Good evening. My name is 


a Jeanette Hinsdale. I'm a lover of Alachua 


County. And I thank everyone for being here 


tonight. 


There's no heavier burden than the great 


potential. And I don't think this plan is heavy 


enough to deal with the potential that we have to 


offer. 


This plan is addressing the Koppers, not the 
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• 1 Cabot site. And there's 1989 CIP, Community 
V 


2 Involvement Program, the Citizen Involvement 


3 Program, that state citizens' concerns relating 


4 to the creek. They're also talking about the 


5 shopping center parking lot, the auto dealership, 


6 as well as the impact on the creeks that goes 


7 beyond this site. And we're 20 years later. 


8 There's actually documentation of this CIP. And 


9 I'm wondering what are your plans to address 


10 those concerns? What happened to those previous 


11 concerns? 


12 We understand — well, Steve said this, but I 


13 want to say it again. We understand it's the 


14 state statute that remedial investigations and 


15 feasibility studies need to be signed by a 


16 Florida registered professional so that someone 


17 takes responsibility for the contents of these 


18 documents. And I want to know a why has this not 


19 been done? Who's responsible for the technical 


20 accuracy and the quality of these documents? 


21 Who's to be held responsible for these 


22 documents? Like the geologist who came up with 


23 the plan is a professional who signed off on the 


24 design. 


25 From what I've heard from Steve, it's an 
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illegitimate proposal, presentation, it's bogus. 


because of the continuous clay, it's not there. 


it's discontinuous. There's no seals. 


I'm suspicious of the bath tub, the slurry 


wall. It's not really a bath tub, because it 


doesn't have a bottom. The bottom is the clay. 


Hawthorn clay formation. 


I'm really suspicious of this not having a 


bottom. I'm afraid it won't prevent the 


contaminants from seeping further, because the 


ideal is that you're going to have this bath tub 


with the Hawthorn clay formation for the bottom 


and a cap on top. And the idea is that the rain 


water's going to come down, and it's not going to 


through the cap, so it's not going to go through 


the contaminated soil area and it's not going to 


reach out to the groundwater. 


But, in reality, what really happens is the 


rainwater falls on the cap and it also runs off 


and falls where the rest of the rainwater's 


falling, on the ground. And us here in Florida 


know the groundwater levels rise and fall. And 


sometimes during hurricane season, they're right 


there, you know, beneath the surface or above the 


surface. And, so, it's like steeping tea. When 
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the water rises up, it's steeping the 


contaminated soil, and then the level goes down. 


falls down, and the contaminated water goes with 


it. 


So, you know, it's just, like, what 


professional came up with that plan was my 


question. How are you going to monitor the 


bottom, the water quality, the water level? 


You know, also, if you do put that in place 


and it works, what type of an event would cause 


you to come back and have to do more? Do you 


have a plan in place for that? 


Also, I'm not a professional, but I was 


wondering about the Floridan aquifer. Because 


you say that you're monitoring the superficial 


aquifer and the upper aquifer. So, I'm just 


wondering how much of the Floridan aquifer you're 


really monitoring. 


Thank you very much. That's my comments for 


the evening. 


UNIDENTIFIED AUDIENCE MEMBER: Where can we 


find answers to these questions? 


MS. SPENCER: The answers to these questions 


will be in a summary that will be made public. 


DAVID KEEFER: Good evening, I'm David 
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Keefer. I work with Scott Miller. I'm also in 


the superfund program. And I'm here tonight to 


listen to the community. Obviously, there's 


great community interest in this site and the 


cleanup plan. So, one of the things your mayor 


has asked for was an additional opportunity to 


make sure everybody's voice can be heard. And 


that's something that we're considering. 


When this meeting is over, we're going to sit 


down and look at something to put together to 


ensure that everybody has a chance to speak. 


Several people have asked for information 


that we can provide in short order, and can do 


that through our website. 


Overall, the public comments are addressed 


through a document called responsiveness summary. 


which is part of the record of decision. And, 


you know, we need to work on -- yes, ma'am. 


UNIDENTIFIED AUDIENCE MEMBER: (Inaudible.) 


DAVID KEEFER: That's what I was trying to 


address earlier, is we clearly need to have a 


longer dialogue with this community about this 


cleanup plan. We may also have lots of 


legitimate questions that we need to do a good 


job answering and clarifying. 


Page 52 


Electronically signed by Cynthia Leverett (401 -200-348-3086) 8eef7f5c-bf99-4ac5-8679-cdde93897897 







) 1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


•' 13 


14 


15 


16 


17 


18 


19 


20 


21 


22 


23 


:̂24 


25 


And I don't have an answer for you to tonight 


as to when we can get together again and talk. 


That's — we're going to have to figure out when 


we can get that scheduled and coordinated with 


the mayor and city commission's office. But we 


will get back to everybody on the mailing list. 


make sure your name's on the mailing list, and 


let you know how we're going to continue this 


conversation 


UNIDENTIFIED AUDIENCE MEMBER: (Inaudible.) 


MS. SPENCER: Her question is whether or not 


there's going to be a place that the public will 


be able to read the questions and the answers to 


the questions. 


UNIDENTIFIED AUDIENCE MEMBER: Or challenge 


your answers. 


MS. SPENCER: Or challenge the answers. • 


UNIDENTIFIED AUDIENCE MEMBER: (Inaudible.) 


MS. SPENCER: Again, I think David mentioned 


we're going to have to get back together, not 


just with EPA, but also the city to determine how 


we can further this conversation. So, I don't 


think there's an answer to that, but it should be 


forthcoming is what I'm hearing. 


Okay. I'm going to go back to the list. 
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Kayla Sosnow. 


KAYLA SOSNOW: I want to make a suggestion. 


L'Tonya, that you call two or three people at a 


time, so we don't have to waste all this time 


with people getting up out of their chairs and 


coming down here. 


I have two comments. One is that the EPA 


originally had a list of 33 chemicals of concern 


at this site. And I've heard that you're now 


only concerned about remediating five chemicals. 


So, my question is: Does that mean that 


you're not looking for the other 28 chemicals? 


So, if they're present, they're just going to be 


left there? 


And my second question is: You state that 


some soils would be removed during re-grading and 


placed in the consolidation area. Is there a 


process determining which soils, what areas 


they're in, and how deep you'll be going, so that 


most of the site outside the source area would 


have few restrictions for redevelopment, and was 


that evaluated in the feasibility study? 


MS. SPENCER: Okay. The next person is going 


to be Sharon Sheets. And after Sharon, we'll 


have Sharon Woodruff. 
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/-,, 1 SHARON SHEETS: Hi, folks. For a long time 


we've lived right next to Koppers, three doors 


3 away. Been to a lots of these meetings since '83 


4 exactly. And I'm glad that we're all here 


5 tonight. And I hope that EPA can see how 


6 concerned we are and that maybe v/e need a little 


7 bit more time and EPA needs a little bit more 


8 work on this plan. 


9 Being a resident -- and I have signed to have 


10 my soil studied. I've had fugitive dust sampling 


11 done. I've got CCCA's in the yard. So, I've got 


12 a toxic yard. Supposedly, not hugely to.xic, but 


' 13 I don't trust to eat out of my yard, have my hens 


14 in the yard. I keep my windows closed. 


15 Breathing the dust, just fugitive dust is toxic. 


16 So, I signed on to have deeper soil testing going 


17 on. 


18 And I didn't see anything in this document 


19 that we have that addresses what's going on with 


20 off-site soil testing. How many of us are -- or 


21 what's the extent of the off-site soil testing? 


22 When can we expect it to be completed? How does 


23 this fit in with what offer that we've already 


( '\ 24 been given to treat the site? What about 


25 off-site and how all of us are being affected? 


Electronically signed by Cynthia Leverett (401-200-348-3086) 8eef7f5c-bf99~4ac5-867g-cdde93897897 







^ 


/ 


1 


,̂ 1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


13 


14 


15 


16 


17 


18 


19 


20 


21 


22 


23 


'• 2 4 


25 


How long do you expect for it to take? And will 


we, as residents, immediately, or pretty 


immediately, get the results of whatever's going 


on, so that we can effectively take care of 


ourselves? Because we've been trying to do this 


without very much cooperation. I've been asking 


for years. 


Second -- and I flyered the neighborhood up 


and down the Koppers line for years and years and 


years for all the meetings that we've ever had. 


There are people that live right on the line who 


swear to me that there are lagoons and barrels 


that are still planted and have not been 


identified on the perimeter of the property. And 


I really do believe that we have the technology 


that some of this could be looked into. I don't 


know that anybody has actually done any, I want 


to say — and I know it can be done, I mean, it's 


possible. If there's any more in-depth study 


having been done, particularly along the 


perimeter of Koppers, where many of the people 


who have been affected health-wise with various 


forms of cancers, and what have you, swear that 


they have witnessed lagoons being plowed under 


and barrels being buried. So, I'm still curious 
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about that and whether or not there has been any 


effort to identify those. It seems that they 


could very easily be found. So, my question is 


mostly for us property owners. 


And then, really, what kind of remediation 


can we expect, given that — seems like the plan 


is just to bury the worse of it, leave the green 


area pretty much as is. And those of us that are 


right on the periphery, we're SOL, you know. 


can't sell our houses, can't rent our houses, and 


where do we go, what do we do? And we're not in 


good health. Thanks. 


MS. SPENCER: Sharon Woodruff. 


SHARON WOODRUFF: I'm Sharon Woodruff. I 


have lived four to nine blocks from the property 


line of Koppers for most of the last 40 years. 


So far, only one of my family has died of cancer. 


and two of our blessed dogs. I hope that's going 


to be the end. But tonight I want to address 


something that no one else has addressed. The 


potential land use. 


The premises of the feasibility study are so 


flawed, so imaginary, so erroneous, so negligent. 


so inadequate, and totally false in so many way. 


It does not take a scientist to look at it and 
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say: Whoa, let's start over here. Who is going 


to say that? 


Since the imaginary tenants for future land 


use were composed by persons totally unfamiliar 


with the neighborhood and its processes, major 


changes have made even the stupid original 


postulates even more unrealistic. 


First, the railroad is now a recreational 


trail south of the site. And the only natural 


use of the railroad space to the east of Koppers 


is to extend the recreational trail now that the 


captive use by Koppers is now a moot point. 


Second, the feasibility study states that 


recreational access is present in the 


neighborhood at Stephen Foster School and at 


Sidney Lanier School. .Go look again. That's 


been purely imaginary for years. 


In truth, chain link fences and "keep out or 


be arrested" signs greet all who attempt to enter 


the school grounds. 


Third, the Walmart store on Northwest 13th 


Street will close forever in two years. The 


potential for commercial use in the Northwest 


23rd Avenue strip is purely imaginary by someone 


who does not live in Gainesville, and probably 
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has spent very little time here. 


There are so many more things that are just 


totally wrong in the beginning. Studies that 


test the top one to six inches of soil? What 


about below that? 


What about the combinations of poisons? 


Somebody's mentioned that already. 


What about capillary action? We have such 


intense dry spells, and then such heavy wet 


spells. 


What about the runoff? That has still not 


been adequately dealt with. You've killed two 


creeks already, Springstead and Hogtown. That 


has not been properly addressed. We want our 


creeks back and healthy. 


In the 1970's I learned a computer term which 


basically describes this whole process. I can 


tell there's some other programers here. GIGO. 


Garbage in equals garbage out. That is what this 


feasibility study is. And it needs to be started 


over and done right. 


MS. SPENCER: Okay. I'm going to do a quick 


time check. It is now 7:30. I'm going to call 


two people from the list, and I'll check the time 


at that point. Because, before the meeting ends. 
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I want to introduce the technical advisor for the 


Protect Gainesville's Citizens, Dr. Pat Kline. 


And I also want to introduce to you the person 


who applied for the grant and received the grant 


for Protect Gainesville's Citizens, Cheryl Crowe. 


UNIDENTIFIED AUDIENCE MEMBER: (Inaudible.) 


MS. SPENCER: The meeting can be extended. 


but it will not go on public record, because we 


will not at that time have a person to record it. 


UNIDENTIFIED AUDIENCE MEMBER: (Inaudible.) 


MS. SPENCER: By law, we have to our own 


person, court reporter. And before you get 


started, we are going to talk -- okay. Hold on. 


Wait. 


Before we get started, we are going to 


discuss possibly having another meeting or other 


ways to get your comments. So, the comment 


period is not over. So, please, don't expect 


this to just be the last time that you have an 


opportunity to give a comment. Please be 


reminded this is not the only way and it's not 


the last way. 


I'm going to call Kim Popejoy and Gina 


Hawkins. 


KIM POPEJOY: I'm Kim Popejoy, and I'm chair 
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of the Superfund Art Project. 


Scott, I also own a piece of property that's 


stuck right in this little corner. You have this 


large green area here in which the surface soil 


concentrations, particularly of dioxin, are way 


above the target levels. 


As I read the proposed plan, one of the ways 


that you could deal with this is by leaving the 


contaminants on-site, and then covering it with 


two feet of soil. What would that do to 


potential future uses? And does that mean that 


you don't really have to refine and further 


characterize the other possible sources in this 


area? 


So, those are a couple of questions. And the 


other things are more broad and general 


questions. 


And I ask all of you to take a look around 


yourself and look at each other, and realize that 


you being here tonight do have an impact on this 


process. 


So, Scott, how can we change the record of 


decision? How can we affect the proposed plan? 


And, as far as this proposed plan is concerned. 


how can we change your mind? 
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GINA HAWKINS: Some of you may remember me as 


Director of the Cleanwater Action Project back in 


1983 that began work on this site. Others of you 


know me as your neighbor in the Stephen Foster 


neighborhood since 1986. 


And I want to say, in 28 years of experience 


working on solid and hazardous waste management 


issues, I've never seen the State of Florida ever 


allow the construction of a permanent storage 


facility for PAH's, copper, chromium, arsenate. 


let alone an uncontained mound covered with a 


tarp. No municipality would ever be permitted to 


store waste in this manner. Therefore, I find it 


reprehensible that you're proposing this as a 


permanent storage site of these materials under a 


tarp. 


Finally, my last question. The regulations 


require that the extent of contamination be 


defined typically during the remedial 


investigation. Why, 20 years after the initial 


ROD, is this not complete? 


I've been involved for a quarter of a 


century. I'm going to be living there another 


quarter century. So, I can wait you out. 


When will you consider your identification of 
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the extent of the contamination complete? And I 


want to know a date, and at least include a year. 


if you will. 


MS. SPENCER: Okay. We're going to have 


Dwayne Mundy and then Joe Prager. 


DWAYNE MUNDY: Thank you. And my question is 


kind of along the line of Gina's. Are there any 


other communities in Florida that have an unlined 


toxic waste landfill in the aquifer protection 


zone of their primary source of drinking water? 


Thank you. 


JOE PRAGER: You. I'm Joe Prager. I publish 


a website called Ban CCA dot org about CCA 


treated wood. Many of you have seen me speak on 


this issue before and about the superfund site. 


I'm going to try to be brief. 


The plan should be rejected, marked "return 


to sender," and mailed back to Scott. 


I am glad to see Mr. Reefer's here, and also 


Mr. Osteen's here. I've read some of 


Mr. Osteen's letters, and I'm going to mention 


them tonight. So, I'm glad he's here, so I'm not 


talking about him without his being present. 


I'm very concerned about the fast track 


process that this has undergone, where Beazer is 
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. 1 treated with kid gloves. I asked the question 


2 the other day if they were being given de minimus 


3 status. Apparently, that's not quite true. But 


4 I can't really tell the difference. That's a 


5 legal term for when you get out of paying for 


6 things or pay the least possible cost. 


7 So, I think removal of the contaminated 


8 source area, the blue there, would be a better 


9 option. If we can dig down to 40 feet at Depot 


10 Avenue, we can dig down to 40 feet here and get 


11 rid of the bulk of the contaminants. 


12 I'm concerned that we've picked one of the 


13 bottom three cheapest options. Again, who is 


14 paying for this? Beazer. Are you guys getting 


15 stock options? Because we may want to get in 


16 some of that action ourselves. 


17 The Cabot site is an example of what can go 


18 wrong when you use the method that's used on this 


19 site plan. And I'm going to mention your letter, 


20 Mr. Osteen. 


21 There's a letter on the administrative record 


22 that talks about how Well HG29 on the Cabot site, 


23 about right there, has perplexingly purple 


;24 water. We may be drinking that someday. And 


25 Mr. Osteen was smart enough to realize that 
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) 1 that's not just chemicals, you know, that water's 


2 actually purple for some reason. So, we need to 


3 study it more. 


4 And when you read letter after letter, 


5 whether it's something from Kelsey Helton that 


6 was written in November about testing the schools 


7 that are south of this site, or whether they're 


8 letters from our own county officials, city 


9 officials, toxicologists, they all say we need to 


10 study this more. 


11 So, my question is: Why are we coming to a 


12 plan when the remedial investigation is 


13 incomplete? 


14 Why haven't the yards been tested? 


15 I'm also concerned that we got something 


16 called the administrative record index, it's on a 


17 CD. Now, you guys know how big CD's are. There 


18 are 220 PDF files on that. This site has been on 


19 the NPO list for 26 years. I think there should 


20 be more than 220 PDF files. Where are the rest 


21 of the documents? 


22 Contaminants are already leaving the site, 


23 folks. There's a naphthalene plume that heads 


i;̂  ) 24 north already now. So, it's about right here. 


Okay? It's underground, and there are 


Electronically signed by Cynthia Leverett (401-200-348-3086) 8eef7f5c-bf99-4ac5-8679-cdde93897897 







/' 


( 


f 


) 1 
J' 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


• 13 


14 


15 


16 


17 


18 


19 


20 


21 


22 


23 


:̂24 


25 


residential lots there, like Mr. McGee's, if he's 


here, and other people. 


And, so, Mr. McGee here has naphthalene 


underneath his yard. Now, if I had naphthalene 


under my yard, I'd want somebody to come clean it 


up because of vapor infiltration. 


Homes in Florida are built on a slab. And 


naphthalene rises up through sand and soil and 


limestone, rises right through concrete slabs. 


and you breathe minute amounts of it. That is 


why the floor tiles in the back of the Kmart 


peeled off on the Cabot site. 


So, we also have possible surficial aquifer 


contamination on the western side that Roy was 


going to talk about, if he got the opportunity, 


including residential wells that were bought by 


Beazer and Top Kill. We know what means now; 


right? 


So, if the wells that are close to the site 


in the residential area are contaminated, I think 


that's a concern, because the horse is out of the 


barn. 


We know that the soil on the streets in that 


western area are contaminated. How do we know 


that? We know that because the city is concerned 
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about it, and they generate this map with these 


little yellow stars. It's on the administrative 


record I just mentioned. You see all the those 


little stars? That's where dioxin is above seven 


parts per trillion, the Florida SDTL. That means 


the dioxin levels are going to give you cancer 


eventually. And it's a concern for the city that 


got mentioned to Mr. Miller, because they're 


concerned about their workers' health. So, if 


they're going to re-pave these streets, they're 


worried about the dioxin levels that are 


underneath the street. 


I'm worried the dioxin levels that are in 


those people's front yards. Okay. If it's too 


toxic on the workers, it's too toxic for our 


residents. 


And with regard to that toxic dust, we are 


now in the Stephen Foster Elementary School, we 


are point .6 miles, as the crow flies, from the 


site. We've tested some of the homes in this 


area as part of the 500-million-dollar lawsuit. 


We know that the dioxin dust levels are really. 


really high. Some are 1100 parts per trillion 


compared to 7. You guys know how much that is. 


So, what are the dust levels in this school. 
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or the one that's directly south of the site, or 


any of them within three quarters of a mile? And 


why aren't we checking that? I would think that 


would be the responsibility of the EPA. 


On-site sources are not being addressed 


either, folks. And it's not like they haven't 


been informed. And like somebody brought up. 


we've had 26 years. 


Here's an aerial photo. Here's the aerial 


photo of the Koppers site, circa 1965. This is 


the northern most area. So, it's the area at the 


top of the rectangle area. See all the woods? 


Here's the same area in 1971. Notice the 


trenches. You see the six parallel trenches? 


They're a couple hundred feet long. See them? 


They don't exist, folks. Forget about it. We 


don't know what they were used for. I've been 


asking those questions. 


I've been asking about buried drums, because 


there are people saying that they saw that, and 


those issues have not been addressed in this work 


plan. 


So, why is the EPA tone deaf? You guys can 


hear me, but I guess they can't. I'm sorry. 


It's just a fact. 
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With regard to the possible buried drums. 


there's a multi-level well, number FW-12B, and 


it's on some diagrams you have. Now, a multi­


level well has four sensors. So, there's a 


sensor here, one here, one here, one here. That 


well is real close to where the eye witness said 


the drums are buried, and it detects contaminants 


at the first, third, and fourth levels, which is 


highly unusual. Okay. So, why aren't we doing 


ground penetrating radar, like Ms. Sheets 


suggested? It's real inexpensive to do that. 


Two more points, and I'm going to wrap. 


There's been no proper health study done. 


People have had 10 cancer victims in a single 


household. Pets are dying. Birds are dying. 


Why did the ATSDR rubber stamp the FDOH's report 


and say there's no problem? I don't understand 


that. 


But I do understand the Pottery Barn rule. 


You go in the Pottery Barn, you break a vase, you 


pay for it. So, I think Beazer should follow the 


Pottery Barn rule. They broke it. They should 


pay for it. 


Thank you very much. 


MS. SPENCER: Okay. At this time I'm going 
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to ask the technical advisor for Protect 


Gainesville's Citizens to come forward. 


UNIDENTIFIED AUDIENCE MEMBER: (Inaudible.) 


MS. SPENCER: Okay. I'm going to repeat her 


question, because in absolutely 10 minutes I am 


going to close the meeting. 


She wants to know, for the record, why there 


has been no indoor sampling. 


UNIDENTIFIED AUDIENCE MEMBER: (Inaudible.) 


MS. SPENCER: Okay. But we have two other 


people that have the right to speak, as well. 


And I have used your whole list. 


UNIDENTIFIED AUDIENCE MEMBER: (Inaudible.) 


MS. SPENCER: I'm not going to argue with 


you. Excuse me, please. Don't argue with me. 


Dr. Kline, would you please come forward for 


your comments, please? 


PAT KLINE: This is a hard group to follow. 


And I'm Pat Kline. And I have been — recently 


the Protect Gainesville's Citizen selected team 


to help clarify some of the technical issues and 


help communicate your issues to EPA to the extent 


I can, or clarify things to you. 


And, you know, this is a really impassioned 


community and engaged community. And I want 
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everybody to recognize, from EPA, that the people 


who are brave enough to come up and say these 


things reflect only a few of the people that have 


these kinds of feelings. Obviously, there's a 


number of people that want to talk. 


Some of you know me because I've been 


involved in this because of the city. And I've 


been reviewing some documents, and you probably 


already know what I'm going to say, because I'm 


typically consistent, at least, whether or not 


that's good. 


And I appreciate the City of Gainesville also 


allowing a continued collaboration with our 


group. Because, to address some of these issues. 


takes a lot of depth and breadth of technical 


expertise. And I need to work with you on that. 


Now, one thing, I'm personally --


UNIDENTIFIED AUDIENCE MEMBER: (Inaudible.) 


PAT KLINE: Pardon? 


UNIDENTIFIED AUDIENCE MEMBER: (Inaudible.) 


PAT KLINE: Oh, well, we'll see. For myself. 


personally, and most people I talk to, we want 


something to move forward. We want the site 


cleaned quickly. We don't want to go another 


five years doing a bunch of studies. So, to the 
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extent we could do things that makes sense, that 


are acceptable and adequate and transparent, we 


want to go there. 


So, some of the purpose of my comments right 


now are to make sure that we fill these gaps the 


extent we can --


UNIDENTIFIED AUDIENCE MEMBER: (Inaudible.) 


MS. SPENCER: Okay. I have asked that you 


all be respectful. And I'm trying to give 


people, who have requested the opportunity to 


speak, to speak to the extent possible. 


Again, this meeting will end at 8:00. And I 


know some of y'all are angry about that. But 


there are other opportunities to send in 


comments. 


So, if you're going to continue to be 


disrespectful, we can end the meeting now. 


Thank you. 


PAT KLINE: I'm going to shorten my comments. 


because many people were very effective at making 


these, but I want to draw your attention to a 


couple things. 


One, the green area. The green area, because 


of the fact we have Dr. Elmer Acorn. And if you 


want to know exactly how to do an FS and look at 
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areas and volumes, please talk to him also. 


We'll bring him in. But the idea is you can't 


take some vague, well, we'll re-grade, we'll do 


some covering, we'll do something else. 


You've never done a document with 


leachability comparisons or with leachability 


criteria. You've never done a map with data 


saying where the exceedences are. 


We have no idea if and where any place on 


that site you could actually remove dirt and have 


no cover and have it protective from the 


standpoint of soils. And I think we deserve to 


know that. 


And I personally sat at a meeting and asked 


that, in the subsequent FS, you look at risk 


assessment, but I asked to look at looking at the 


volume of soil you'd have to remove to get to 


commercial/industrial and residential. And the 


reason for that is, we have had a lot of language 


barriers here, but sometimes those may be the 


exact same volumes. And at least we have the 


right to know what it would cost. 


Now, I have previously looked at the 


consolidation thing. But after talking to so 


many people, I realize that we would also like a 
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cost estimate for off-site disposal of these 


contaminated soils. 


Now, I want to be clear that there's a 


distinction here between what you guys can 


evaluate quickly. I know other people here that 


can evaluate the cost to 22 acres off site. We 


can do those. But you guys have the data. 


You never presented the subsurface data in 


the FS, and you never estimated the volumes and 


did the comparison. And I think that's a 


deficiency in the document. And when you go to 


the ROD, you need to be able to say that in the 


ROD. So, some place you have to present it. 


So, give us an addendum that shows us these 


numbers. It's not rocket science. It will not 


take you that long. You can probably do it in a 


couple weeks. Then we would at least understand 


what we're arguing about. 


The other thing, as a technical advisor, I 


would say, in addition to the vagueness -- and I 


do — oh, two things. One is, Scott, thank you 


for very much for giving us SDTL's, particularly 


off-site. But, you know, I think this whole 


green thing is kind of a camouflage, making us 


feel it's all going to be clean. And that's not 
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at all the case. 


That entire 90 acres of that site could be 


covered with contamination every place across 


that whole site, and that's pretty unacceptable. 


As the technical advisory team, we come in. 


and I'm going through the record and I'm trying 


to figure out things that I have not worked on 


very much before, like groundwater. And what I'm 


finding is. 


Here's a report with some Floridan wells, and 


here's a report with some Hawthorn wells. It is 


a big disconnected mess of things. I have not 


seen any comprehensive groundwater data summary 


that lets us know what is where in groundwater. 


I would really appreciate, since the data's 


there, I know you have it, I know you know the 


wells, I know you've got the coordinates for 


these things and the data and databases, I think 


you need a data summary report. In fact, I think 


that should have been in the FS also. 


But I think having all these segmented 


reports that I've seen makes it very difficult 


for anybody -- I don't know if it's intentional 


or what, for anybody to really have a good 


understanding of what's going on. 
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And when you say something like you can do 


leachability, we'll either use the numbers or we 


will maybe make up our own. How do we sign off 


on a plan we have no idea what that means? 


Do the evaluation now. Let us know what it 


is. And if we want to fight that fight, at least 


we know what we're fighting. 


I will be more formal with my request. But 


I'm telling you that some of the data isn't 


there. It's not in the FS. I think you can do 


it in the next few weeks, allow us a chance to 


review, then we can give you more meaningful 


input and support your ROD when you get there so 


we can go through that process. 


And I want to think the rest of the team 


members for getting out, and the community. 


Great job. Thanks. 


CHERYL: Hi, I'm Cheryl. I'm from Protect 


Gainesville's Citizens. I know you've heard this 


request a couple times tonight, but we're all 


here to meet and come to the table with you guys 


and discuss this thing. I'd like to ask you to 


maybe take five minutes to 8:00 and talk among 


yourselves. Even if the court reporter goes 


home, we have a videotape, even if it doesn't get 
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on the official record, roll up your sleeves, sit 


here, and listen to this community. Give 


everyone in this room that want an opportunity to 


speak an opportunity to speak. Just show us that 


you care, that you want to hear, and it really 


makes a difference to you what v;e have to say. 


In addition to that, we'd like to ask for a 


second 30-day extension, giving us from September 


to October for public comment. Of course, I put 


out there the caveat, if you decide when you go 


home that you need to re-write this proposed 


plan, you can just postpone the public comment 


period and let us know when the new proposed plan 


is ready. 


If we're going to continue forward, we'd also 


like to reiterate, we want a second public 


meeting held further towards the end of the 


public comment period so that we have more time 


to have this discussion. 


We would like the transcript and 


responsiveness summary for us to review at least 


30 days prior to the end of the public comment 


period. 


We've asked a lot of questions tonight. 


There's no way that we can actually respond 
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effectively to this proposed plan without the 


answers to those questions. Giving us the answer 


to those questions along with the record of 


decision is not acceptable. We need the 


questions now, so that we can actually work with 


the information that you give us. 


I think you've heard this already. We're in 


the process of reviewing the administrative 


record. At this time it does appear that some of 


the documents that are referenced in this, the 


documents that are there are missing. Our 


technical advisors are working at preparing a 


list of those documents. So, again we need those 


documents before we can prepare our complete 


response to this proposed plan. 


And I think that's probably about it. Oh, 


here we go. The last one I wanted to ask for. 


There's a lot of technical data that's 


referred in these documents. It's very 


scattered. We'd asked for this before. We would 


like a complete set of the data and the data 


summaries that this document that the proposed 


plan and the feasibility study are based on. 


Every one that did some piece of this has their 


data. We'd like it in some kind of database 
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format. Whatever format you want to give to us 


is fine, but we'd like the data so that we can 


review it. 


SANDRA WATTS KENNEDY: Test the inside of our 


homes that have been tested already that show 


(inaudible). We have children. Hello. There 


are — I don't want to talk about all the 


miscarriages, the birth defects that go on. When 


you start going door-to-door in our neighborhood 


and getting these anecdotes, it's horrifying. 


Almost anybody here will testify to that. 


I can't believe you're even human, when you 


won't even look at us when we've asked for this 


before very politely. Please, I'm begging, come 


confirm. Or, better yet, if it turns out that 


there's something wrong with the data, let us 


know. People live inside their houses. 


This is a human factor, and it is your 


mandate. It is the EPA's mission statement. 


after all, to protect human health and safeguard 


the natural environment upon which life depends 


to ensure that all Americans are protected from 


significant risks to human health and 


environment, v;here they live, where they learn. 


and where they work. 
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1 I'm Sandra Watts Kennedy. I represent 


2 Stephen Foster Neighborhood Association, 


3 Incorporated. Thank you. 


4 MS. SPENCER: Okay. What we are doing, we're 


5 checking with the school to see if it's okay, 


6 that they have someone that will lock the school 


7 until we're done. And we will proceed until 


8 9:00. 


9 UNIDENTIFIED AUDIENCE MEMBER: I have a key, 


10 and I will stay until the meeting is over. 


11 MS. SPENCER: So, we will proceed until 9:00, 


12 for those people who would like to stay. I still 


13 have a list of names here for people who want to 


14 give comments, as well as a list from Protect 


15 Gainesville's Citizens. I'm going to start with 


16 the list that — for those people that are 


17 leaving, can you leave quietly so that we can 


18 continue with the meeting, please. 


19 I have an Armondo that had a comment. Is 


20 Armondo back here? 


21 UNIDENTIFIED AUDIENCE MEMBER: Mr. Miller, 


22 I'm going to address this question to you. 


23 Although, I don't see you. My question is going 


( '•24 to be — it's unfortunate that we don't have 


25 Beazer's representative here. I'm sorry. 
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\ 1 Hopefully, I'm loud enough. 


2 Two things, we don't have the Beazer's 


3 representative and we don't have the 


4 administrator or the Obama appointee from 


5 Jacksonville here. 


6 But my question would be: Is there any way 


7 that we can get some clarification, once we have 


8 clarification, about how much Beazer will 


9 actually contribute to the infrastructure? 


10 Because if this has gone on for approximately 30 


11 years, there's going to be a possibility that we 


12 need to build new infrastructure for water to 


•) 


13 actually treat a lot of these chemicals. 


14 And being in the economic downturn that we 


15 all know we're in, and where our city and county 


16 governments are, how much is Beazer going to give 


17 the City of Gainesville, GRU, or what have you, 


18 to help build water infrastructure to treat? Not 


19 to mention how much the federal government and 


20 the superfund will also contribute. That's one 


21 question. 


22 Second question is: There was a CNN report, 


23 I don't remember when approximately it was, I 


'•24 remember seeing it on television, that talked 


25 about dioxin and how long it takes to break down. 
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\ 1 not just in the soil, but also in the air. That 
/ 


2 is probably -- I don't want my child looking like 


3 a regular child, and then looking like the 


4 Ukrainian president or the president that blew up 


5 with dioxin poisoning. It is scary. It is 


6 frightening. 


7 It's not just a City of Gainesville issue, it 


8 is public enemy number one, it is an Alachua 


9 County issue. And, if it gets to the Floridan 


10 aquifer, I'm sorry, dilution is not the solution 


11 to pollution. 


12 I don't want any claps, please. I'm being 


13 real serious. 


14 I v;ould like a real answer from that, if you 


15 could. I think those are pretty significant, 


16 easy-to-follow questions. And if you could 


17 answer -- I believe, Scott Miller, if you could 


18 answer that, I'd appreciate it. Thank you. 


19 MR. MILLER: In brief, with respect to 


20 infrastructure concerns, I think it's important 


21 to note that there's been no detection of site 


22 contaminants at the Murphy wellfield or at the 


23 sentinel wells that have been installed between 


{ ) 24 the site and the Murphy wellfield. And that's 


25 why we're implementing a remedy to make sure that 
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never happens. 


So, with respect to that, that's the answer 


to your question. 


And, I'm sorry, I can't talk to you about the 


Ukrainian president, other than he got a dose 


that's 50 thousand times the level --


MS. SPENCER: Is Lee Norris still here? Next 


I'm going to call from the card. It will be 


Cindy Harrington. 


LEE NORRIS: My name's Lee Norris. I moved 


to Stephen Foster in 1971. My question's very 


simple. 


If it's 26 years before we get it cleaned up. 


it won't matter to about half of this crowd. 


We'll be gone. Can you give us some time line? 


We're at 26 years, and we're at the proposed 


cleanup. When can we expect a cleanup? You 


know, if it's 26 years, look at the white haired 


people in here, it won't matter to us. We'll be 


gone. Please give us some kind of answer of v;hat 


can we expect in a time frame. 


MS. SPENCER: Cindy. 


CINDY HARRINGTON: I'm Cindy Harrington. I'm 


a resident of the Stephen Foster neighborhood. 


And until the feasibility study holds those 
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1 responsible for polluting our city truly 


2 accountable and requires them to fully clean it 


3 up, I will never agree with its findings. 


4 Anyone with a middle school education can see 


5 the injustice of allowing a polluting party a 


6 proverbial pass by capping a portion of the site, 


7 and then throwing a couple of feet of topsoil on, 


8 some other affected areas. 


9 We have the culprit. We know who the culprit 


10 is. This is not an abandoned site. We know who 


11 the culprit is; correct? They know who the 


12 culprit is. They are morally responsible, they 


13 are legally responsible, and they are financially 


14 capable of cleaning up the site and cleaning up 


15 the residential area around the site. 


16 And it is the duty of the EPA to hold them to 


17 task, not to find the path of least resistance, 


18 not to find the cheapest way out. It is their 


19 duty to find the right path and the right 


20 remedy. The EPA should not be their advocates, 


21 but, rather, their worse nightmare. Which leads 


22 me to question number one. 


23 It concerns us that agencies who are supposed 


( '; 24 to protect the community are not doing what is 


25 required by law. For example, why was it the 
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1 citizens who had to bring up the signage issue or 


2 the lack thereof around the Koppers 


3 neighborhood? 


4 And, more recently, I don't know if this was 


5 required by law, but I did receive a feasibility 


6 study in the mail. But I understand that many 


7 citizens closer to Koppers than me never received 


8 this in the mail. 


9 So, how can we trust what you say you're 


10 going to do you're going to do, when we can't 


11 even get mailings straight? It really concerns 


12 me. 


13 And what are the plans to protect residents 


14 in the neighborhood during remediation 


15 activities, either on or off site? Are they 


16 going to be trucking contaminants through our 


17 neighborhoods? How are we going to be protected 


18 and not be further polluted? 


19 And once this cleanup is complete, what will 


20 be the responsibility Beazer East to provide 


21 remediation if any of the institutional controls 


22 are violated and contamination is exposed? 


23 Now, am I hearing this right? Are you going 


/ ';24 to tell me that I'm not allowed to plant a garden 


25 in my yard or I'm not allowed to excavate in my 


Electronically signed by Cynthia Leverett (401 -200-348-3086) 8eef7f5c-bf99^ac5-8679-cdde93897897 







Page 86 


: ) 
1 backyard to build a pool or to put in a decking, 


2 where I might have footings beyond two feet in 


3 depth? And if I do put in a pool, and all of a 


4 sudden this pollution comes up, am I now going to 


5 be held liable while Beazer walks away? Are you 


6 going to tell me that I'm going to be liable if 


7 these dioxins come up in my yard and expose my 


8 neighbors to pollution? 


9 And, last, but not least, people are 


10 abandoning properties left and right in our 


11 community. Our values -- and I'm also, by the 


12 way, a local realtor. Our values are -- I have a 


• 13 little sign that says: My house is worthless. 


14 It is worthless. Who is going to buy a house in 


15 a neighborhood that's polluted? And who, I ask, 


16 is going to make us whole? Who is going to make 


17 us whole? It better be Beazer. 


18 Thank you. 


19 MS. SPENCER: Okay. We have Sally Shatner. 


20 And after Sally, we have Tia Mall. 


21 SALLY SHATNER: Hi. I'm Sally Shatner. I've 


22 lived in the Stephen Foster neighborhood and 


23 right off the creek for 18 years. I was actually 


j24 diagnosed with an autoimmune thyroid disease. My 


25 cat was diagnosed two years after me with the 
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same disease. 


I received a certified letter from Florida 


EPA stating that my property is contaminated. 


Now, it's a certified letter, so it's on file. I 


won't ever be able to sell my house, even though 


I'm within about 12 years of paying it off. So, 


great. Now I'm stuck with contaminated property 


and health problems. 


The other thing is, too, on the creek, back 


in 1980 I have an article from The Alligator, 


stating that there were signs all through the 


creek, saying there was excessive phenol 


concentrations, do not go in the creek. Those 


signs have all been removed. They have not been 


up since my husband moved in the neighborhood in 


'89. They were not there in '92, when I first 


started going through the creek. So, where were 


these signs and why haven't we known that there 


are phenols in the creek? Now we're just finding 


out that they are in the creek? 


The dioxins that they found on our property 


were 33 percent higher than what the state levels 


are. 


Thank you. 


MS. SPENCER: Karen Eppel. And after Karen, 
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we'll have Christy Smith. 


KAREN EPPEL: Hi. I'm part of Protect 


Gainesville's Citizens, and I'm also a resident 


within about a mile of the site. 


Actually, I have three questions. Some of us 


do not want the high concentration of toxic 


materials heaped into a pile that leaves us with 


toxins here forever. We don't feel this is an 


adequate solution. 


What other technologies are available that 


would be more aggressive in removing the 


contamination from the site? Can you get it out 


of there and take it someplace else? 


Also, have you done testing far enough into 


the surrounding neighborhoods to determine where 


contamination returns to ground levels? Have you 


figured out the boundaries of the contamination? 


And, if not, why? If you haven't, why not? Has 


that been done? 


MR. MILLER: There's ongoing testing planning 


to take place in mid-September to begin -- to get 


towards the end of answering your question, to 


outline the footprints as we go. 


KAREN EPPEL: And I have another question in 


somewhat the same vein. What about groundwater 
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levels in other directions besides towards the 


wellfields? Will you be going in a circular 


way? Because, believe me, water here just 


doesn't flow in one direction. When the rain 


comes down, it goes everywhere. 


MR. MILLER: Yes, ma'am. We have extensive 


wells on site. There's over 300 wells. There's 


86 monitoring points in the Floridan aquifer 


around the site, in the northern and western and 


eastern side, and wells on site below the former 


source areas. 


So, we are collecting a lot of data as we 


move forward. 


KAREN EPPEL: All directions? 


MR. MILLER: Yes, ma'am. 


KAREN EPPEL: Okay. One more. The remedy 


supposedly supports commercial land uses. 


Wouldn't digging down below the tops of the 


covers into the contamination conflict with the 


institutional controls? 


If the remedy supposedly supports commercial 


land uses, wouldn't digging down below the 


specified levels into the contamination to build 


foundations conflict with the institutional 


controls? If so, how would this area be 
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developed? 


MR. MILLER: It could conflict with the 


institutional controls. But the institutional 


control, when people come and develop a site. 


they work with the environmental agencies to look 


at how -- what effects will take place there, and 


then soils are managed in accordance with that 


site soil management plan that will be part of an 


institutional control. 


So, it can be re-developed, it's just 


re-developed in a way that's consistent with 


protecting human health and the environment. 


KAREN EPPEL: Okay. What about my first 


question, that we would really rather that the 


materials were removed from the site. We really 


don't want a toxic waste dump in our city. 


MR. MILLER: Removal has been part of the 


evaluation. We'll continue to take a look at 


that. 


KAREN EPPEL: Thank you. 


MS. SPENCER: David Gold. Is David Gold 


here? 


Did I call Christy Smith? 


David Gold, is he here? 


Okay. Darryl Beach. 
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DARRYL BEACH: How far away is the testing in 


September going to be from the site? 


MR. MILLER: Right now the testing is — the 


testing has been done on a progressive basis as 


we go away from the site. And what we're looking 


to do is to find out where the soils are in 


compliance with the state residential standards 


on that side of the site, the western side of the 


site. Or, if it's a commercial piece of 


property, if it's in compliance with the 


commercial standards that the State of Florida 


has. We're doing that on a phased basis. 


We're doing that to the city right-of-ways. 


And then, once we do that, we come back and 


request access to people's yards, because we 


can't simply just walk in their yard and take a 


soil sample. 


Once they give us their written permission. 


then we go into their yard at 0 to 6 and 6 to 24, 


and sample it. It's going to be done on all 


areas, all sides. And that's also part of what 


we hope to do in September. But that is somewhat 


controlled by how quickly we get access 


agreements back, because we do have to get 


written permission from folks to do that to their 
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property.. 


MS. SPENCER: The next two names are Barbara 


Ruth and Kate Ellison. 


KATE ELLISON: My name is Kate Ellison. I'm 


a resident of Gainesville. And these questions 


have sort of been asked before, but I want to 


just state for the record the amount of concern 


in the neighborhood for so many of these 


questions that we don't have answers for yet. 


Why do you assume that the creosote was 


limited to this blue area? We believe that there 


are source areas not identified that remain 


outside the area. Will the proposed remedy 


require that these be remediated, if identified. 


and not simply covered up? 


We've given you maps that show the source 


areas outside of this blue area. Do you have a 


plan for these? 


Why do you emphasize the two feet in places 


in your proposed plan? What if taking a little 


more of the soil would leave no contamination in 


some areas above the levels protected for 


corrunercial or residential criteria? 


And are you going to test the soil or the 


water to the south side of the Koppers site? 
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Thank you. 


MS. SPENCER: Okay. Off of the list we have 


Mia Garna. And, after Mia, we have Renee 


Pinault. 


MIA GARNA: My name Mia Garna. I'm an 


Alachua County resident and business owner. I 


just wanted to say it was sort of unclassy to 


open this community meeting by alerting us to 


police presence. That was really unwelcoming and 


sort of set the tone a little bit off and not in 


our favor. 


Basically, a lot of my questions have been 


answered. But with the recent dispersant 


discoveries, if this, which it should not, but if 


your plan passes, what do the stabilization 


compounds contain? What are they composed of? 


And what are the safety of these compounds that 


are intended to remove these chemicals? Will 


they just leave more chemicals? Will they cause 


a hazard during groundscaping? Will there be a 


dust impact? These are the questions that I 


have. 


MS. SPENCER: Renee. 


RENEE PINAULT: Some of the proposed plans 


that were sent to my home included some off-site 
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soil remediation, but the plan that you've chosen 


doesn't address this. 


Can you please address why this decision was 


made? What's going to be done with the soil in 


the neighborhoods that lie on the perimeter of 


the site? And what are the health risks during 


the cleanup? 


My home is located right here. If the soil 


here is contaminated, what leaves me to believe 


that my soil here is fine? 


Thank you. 


MS. SPENCER: Okay. We're going to have Ken 


Kay and Kia. 


UNIDENTIFIED AUDIENCE MEMBER: (Inaudible.) 


MR. MILLER: Okay. With respect to the 


question with off-site soil cleanup, that is part 


of the proposed plan. And there are three 


options in there. But, presumptively, what would 


happen is, soils would be removed from 


residential yards and taken away from residential 


yards in the zero to two foot range. 


And the way that would work is, before that 


would happen, we'd have to, naturally, get the 


people's permission. We'd sit down and talk to 


them about their specific yard. And there may be 
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\ 1 certain areas or trees that they don't want us to 


2 get near. And, so, we'll take that, take that 


3 soil, basically, away from the property, and then 


4 replace it with clean fill. 


5 That's the essence of that, unless there's a 


6 voluntary agreement reached between property 


7 owners and Beazer East to something different. 


8 KEN KOPCZYNSKI: Good evening. For the 


9 record, my name is Ken Kopczynski. I'm a 


10 resident of Tallahassee, Florida. I first became 


11 involved in this site in 1984, was not happy with 


12 the way things were going there in regard to the 


13 research that is being done. 


14 We did finally get the EPA to acknowledge the 


15 fact that there was a lagoon under North Main 


16 Street. There's some issues with that. 


17 I spent six years of my life prior to moving 


18 to Tallahassee to try to get in the record the 


19 history and the extent of the contamination of 


20 this site. And I'm sorry to say, we're still in 


21 that position 26 years later, including this 


22 document that was handed out tonight. 


23 I will use an example. Page three: The site 


( ;24 was originally two sites, Cabot Carbon in the 


25 southeast portion of the site, and Koppers on the 
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western portion of the site. 


Ladies and gentlemen, this site was 


originally three parcels. The Cabot, the 


Koppers, and the area north of the Cabot site. 


And, in fact, if you go to the property records 


of Alachua County and look at the property 


records for the two parcels just north, you will 


find that it says, specifically, superfund site. 


Okay. So, anyway, the question becomes what 


is the superfund site? And I'm tired of hearing 


on-site and off-site. If it's polluted off-site. 


it's part of the superfund. I mean, the map in 


here shows the property lines of Cabot and 


Koppers. 


We know that northeast lagoon, which is now 


in contention in terms of who's responsible for 


it, is highly polluted. Guess what, folks? It 


ain't on the superfund site. It's on these two 


pieces of property to the north. 


Process wastewater contain — this is still 


on page three: Process waste water containing 


residual pine tar was discharged to three unlined 


lagoons as early as 1937. 


Folks, if you look at the aerial photographs 


in 1937, there is one lagoon, and it's under 
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North Main Street. Those three unlined lagoons 


were not built until between 1949 and 1956. You 


look at the aerials. 


The Koppers site -- again, on page three: 


The Koppers operated as a wood treating facility 


from 1916. Folks, I've got an article from the 


Gainesville Sun that this site was built in 


1911. I've got a sand born map of the site from 


1913. Yet, here's a document today saying that 


it was in operation in 1916. 


Still on page three: Wood treating processes 


at the Koppers site began with the creosote 


impregnation process in 1916. Well, we've 


already decided that's not true. Well, it could 


be true. It could be true that in 1916 is when 


they actually started this creosote 


impregnation. I wonder what the children looked 


like. 


The treatment processes — and I apologize to 


you all, and I apologize to you all. And I know 


that you guys are targets and everything. Don't 


take this personally. 


The treatment processes were modified over 


the years to include two additional processes: 


One, using CCA, beginning in 1960's; and the 
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another using pentachlorophenol, beginning in 


1969. 


Folks, I've got an article from the 


Gainesville Sun that they started using what are 


called Wilson salts in 1936. 1936, they were 


treating the lumber with -- it's not quite CCA, 


it's another chemical composition. I can tell 


you what it is. 


The other problem I have is on page 11, it 


says: The proposed remedy is intended to be the 


final cleanup for the Cabot Carbon/Koppers site. 


Folks, if you don't have the history, you 


don't know what the extent of the pollution is. 


how can you have a final site? 


One of my pet peeves has been the Winn Dixie 


floor. Back in 1980-something or another, 1984, 


Winn Dixie was experiencing floor tiles 


buckling. Okay. And they had a consultant come 


in, bore six holes in the floor. And guess what 


they discovered? Polyaromatic hydrocarbons 


coming, plasticizing the floor tiles, and eroding 


the vapor barrier, eating the damn concrete. 


So, what did Winn Dixie do? And what did our 


authorities do? Well, you know, we're having 


other problems in Winn Dixie stores. And, well. 
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we don't really trust the results. Now, did they 


go back out and test? Hell no. 


Now, this map right here is a blueprint. 


which I don't know exists anymore. I was lucky 


enough to make a copy of it, probably, before it 


disappeared, of the Cabot site. 


What I've done is I've superimposed on top of 


this map the location of the roads, the location 


of the building. And guess what, folks? Winn 


Dixie is setting on top of a pine tar pit. 


Now, do you think that pine tar pit had 


anything to do with those floor tiles buckling? 


No. They had problems elsewhere. 


I would like to give this to you all to put 


it in the damned record that you have it. And, 


tell me, have you all looked around and tested 


tihese retorts? 


Did you see all the tanks that they have? 


Have you all looked at these tanks here? Have 


you looked for them? What about this irrigation 


pond? 


Now, I know y'all went out and tried to find 


this deep water well. Well, folks, they had a 


deep water well at Cabot, and they had a deep 


water well at Koppers, which is a direct conduit 
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/ 
/''NJ 1 to the Floridan aquifer. Find those. I asked 


2 y'all in 1984 to find these goddamned wells. 


3 So, anyway, thanks a lot. 


4 UNIDENTIFIED AUDIENCE MEMBER: (Inaudible.) 


5 KIA IDEKER: For the record, my name is Kia 


6 Ideker. I have a lot of questions that didn't 


7 get asked. I'm going to read them really 


8 quickly. We'd like these in the response 


9 summary. 


10 The feasibility does not address an 


11 alternative for off-site sediment at all. In 


12 fact, it states that, generally, they believe 


13 risk is low or attributed to Cabot. We just had 


14 a little Cabot education. 


15 Why does it matter whether it is attributed 


16 to Koppers or Cabot? Do we have multiple 


17 operational units that need investigation? 


18 Please clarify -- and I'd like an answer to 


19 this now. Please clarify what institutional 


20 controls will be required across the site 


21 following the implication of this remedial design 


22 and plan? Specifically, what would be done to 


23 the source areas? And what restrictions would be 


24 needed to develop outside the source areas in the 


25 fu ture? 
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If development occurs on the green area. 


which is deceiving, because that's not going to 


be green in this plan, who holds the liability if 


those institutional controls are broken? 


If Beazer sells the land or allows 


development, and somebody comes in and digs 


beyond that 22 feet of top clean fill, who holds 


that liability? Is the small business owner or 


the Winn Dixie or somebody that goes there going 


to have to pay for those source areas that you 


didn't find, that they find? Because we know 


that's what's going on at Carbon. 


Everyone keeps telling us that's an example 


of a good cleanup. We do not believe that to be 


an example of a good cleanup. I'd like to invite 


you to stay tomorrow until the temperature hits 


86 to 96 degrees, and drive over by that site and 


smell the creosote coming out of the earth. 


We have vapor intrusion in this town and in 


those buildings and off that site. You can smell 


it. We know where it's coming from. So, who 


pays for the liability? Who holds that 


liability? You can't put a foundation in without 


penetrating through the soil. 


We'd like that removed. And we'd like 
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confirmatory testing done once the top two feet 


is removed. Whether you remove it and clean it 


on site, which I think is a good idea, because we 


can just use the clean dirt that's already there. 


It's just less money to haul it away. 


We want confirmatory testing underneath 


there. We believe there are source areas all 


over that place. Thank you. 


As currently summarized, it is possible that 


the contaminants across the entire site will 


remain and be entombed. A layer of clean soil on 


the top will be brought in. Is it possible that 


that will limit future land use and lead to a big 


fence with a guard and no development? 


That's it. Thanks. 


MS. SPENCER: Jan Ambrose Carter. 


UNIDENTIFIED AUDIENCE MEMBER: We need to 


state for the record that our mayor and city 


commissioners have had to leave and will not be 


here to hear all of the rest of the citizen 


comments. 


MS. SPENCER: It's supposed to be recorded 


that the city commissioners have left the 


building. Is there anybody else? 


The camera is gone, so there's no video 
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recording at this time. The court reporter is 


still here, taking comments for EPA. 


JAN AMBROSE CARTER: And that will be just 


fine for this comment, if somebody could write 


down at the end a question that I have. 


My name is Jan Z\mbrose Carter. And I spent 


the early part of this year working with Protect 


Gainesville's Citizens to write the proposal for 


the EPA's technical assistance grant. And I'm 


grateful that our community has been awarded that 


50 thousand dollars to hire our technical 


advisor. 


Since the funds were only received a few 


weeks ago, I'm concerned that we haven't had 


sufficient time to use the money as it needs to 


be used, to educate the community about the 


technical details of the current proposed plan. 


Foreseeing that this might happen, I 


contacted our county DEP last February and 


explained the situation. And, with their 


blessing, on March 3rd of this year, I wrote a 


formal request to Scott Miller and his 


supervisor, requesting an extension of the period 


of public comment that we're in now to allow time 


for grant funds to be issued and utilized before 
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a record of decision was issued for the site. 


That request was denied. But I understand that 


more requests have been made. And I appreciate 


you considering those. 


In the meantime, I started educating myself 


on the process that occurs before a cleanup plan 


becomes final. I spoke with other communities 


who have been dealing with superfund sites. 


including the one in Brunswick, Georgia. 


The proposed plan that we're discussing 


tonight will, with or without changes made to 


accommodate our concerns, eventually become a 


record of decision, or ROD. 


And, while that sounds like the final word. 


my understanding is that ROD will not actually be 


legal and binding until a consent decree is 


issued by a court of law. 


We expect that EPA will respond to our 


community comments on the proposed plan and on 


the record of decision before filing for a 


consent decree. And we expect that the EPA's 


responses to our comments will be made part of 


the site's administrative record before the 


consent decree is filed with the court. We 


expect the EPA will notify our community when the 
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N 1 consent decree is filed. 


2 So, my questions tonight are these. In which 


3 court will the consent decree be filed? And I 


4 would like the address, if you have it, or the 


5 city and state. 


6 CAROLINE HINSON: Good evening. My name's 


7 Caroline Hinson. It's the Federal Court for the 


8 Northern District of Florida, which I believe is 


9 here in Gainesville. I don't have the address 


10 with me, but I can get that to you. It will be 


11 filed there after several months of negotiation. 


12 Of course, that comes out quite a number of 


13 months after the ROD, so that all the comments 


14 responding to ROD are incorporated into the 


15 record. 


16 JAN AMBROSE CARTER: My second question. How 


17 will the community be notified? I'm sorry. Will 


18 the EPA notify our community when the consent 


19 decree is filed? 


20 CAROLINE HINSON: The consent decision also 


21 has a public comment period. So, that will --


•22 we'll have more public comments between the 


23 filing of the consent decree and between when the 


•24 court enters it. 


25 Quite often the court also has a hearing, so 
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that it's open, and people can come and comment 


at that time. 


JAN AMBROSE CARTER: And then my last 


question is, for the people here tonight, by show 


of hands, who are willing to go to court where 
1 


the consent decree is filed and represent our 


concerns of the community that are not addressed 


in the record of decision? Thank you. 


CAROLINE HINSON: I'm sorry. Just one more 


comment. When we say you'll be notified, it will 


be published in a local newspaper. So, it won't 


be -- it will also be published in the federal 


register. So, it won't be hidden away somewhere. 


It will be in your local newspaper. 


MS. SPENCER: And, if Caroline lets me know. 


I'll let Cheryl know. 


One thing that I need to clarify. I don't 


have a list of groups. Cheryl is the person that 


I contact, because she has the technical 


assistance grant. And I have asked on several 


occasions, if there are other, quote, unquote. 


groups, if you will give me your name and your 


address, you can be notified as v/ell. 


JOHN KING: Thank you. I'm John King. I'm 


president of Water and Air Research, 
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environmental engineering consulting firm here in 


town. We're part of the team supporting 


Dr. Kline and the neighborhood association 


through the grant. 


One, I'd like to thank EPA for the funding 


that you provided the neighborhood association to 


buy the technical advisors, particularly the 


quality of Dr. Kline. 


However, the grant did come through in late 


June, or whatever. They went through a selection 


process. And, as you heard tonight, the teams 


have just come on board in trying to analyze 228 


PDF's in the last 10 days. And some of my team 


has only had the opportunity in the last two or 


three days to engage on some of these issues. 


Again, we respect and appreciate that you've 


already said that you will provide a fairly 


extended review period here. I think we need 


that. The train's moving fast right now. We 


need to kind of step back and make sure that what 


we're doing is right. 


It's been 30 years. It's good to be here 


now, but we need to make sure the decisions are 


right. 


I really only have one question I want to 
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pose to you and put in the record. Region 4 EPA, 


as recently as 2009, dealt with a site in south 


Florida, DeSoto County. It was a creosote plant 


started in 1911. It was closed, supposedly, in 


1952. It has many of the same problems that we 


have here. Actually, if you read the EPA record 


and go through it, you'll find tremendous 


similarity. 


You've heard a lot tonight about vapor 


intrusion. The vapors do not know that that's 


where Beazer's property line ends. 


And, so, to that point, in your documents. 


your responsive summary, which is effectively the 


same document we will get from this meeting, and 


all of the questions that are turned in to this 


group will be published in this summary, in the 


summary that you did for that site, you reference 


that there are -- and I'm going to just quote a 


very small piece here -- that the surrounding 


properties or certain properties in that area 


were required by a responsible party, the 


residents have been relocated, and all of the 


potential for exposure eliminated. Those are 


your words. 


Now, I would hold out to you in question. 
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will you please respond to this community what 


your plan is to force the responsible party to 


procure the properties that will have the level 


of contamination or the vapor intrusions of these 


contaminants that we're talking about, and/or 


deal with the relocation issues? Thank you. 


MS. SPENCER: Okay. I have two cards here. 


If the people are not here, I want to read their 


statements, so it can go on record. 


Ann Lowry. 


ANN LOWRY: My name is Ann Lowry. And I've 


lived in the Stephen Foster neighborhood for 16 


years. I was a director of nursing in a hospital 


and participated within the corrununity and 


contributed to the community. However, five 


years after I moved, I got MS. 


Well, my neurologist, when she found out I 


lived in the Koppers neighborhood and saw what 


the pollutants were, she said: Oh, well, you 


know, oh, my God, you know, no wonder, no 


wonder. 


I am not the only one that has MS that lives 


in the Stephen Foster neighborhood. Other people 


have gone and civilly sued Beazer and won a 


judgment against them for their pollution causing 


Electronically signed by Cynthia Leverett (401 -200-348-3086) 8eef7f5c-bf99-4ac5-8579-cdde93897897 







'-... 1 
f 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


• 13 


14 


15 


16 


17 


18 


19 


20 


21 


22 


23 


~; 24 


25 


' 


the MS. 


Ten years ago I was started on interferon, a 


32-hundred-dollar-a-month drug, one of 23 


medications I take every day. Interferon is also 


used to treat malignant melanoma. It's a pretty 


strong treatment. Well, five years ago, I got 


malignant melanoma and had to have surgery two 


times. 


How many times have we asked to have the 


insides of our homes checked? How many times 


have we gone door-to-door and noticed that 


there's been at least one person on two blocks in 


every household that has cancer or has died of 


cancer? 


Now, we need to do epidemiological studies. 


Maybe the next time, in five years, when y'all 


decide what you're going to do to fix this, I 


hope you're all not standing, like I am, with my 


dog and my braces, waiting to go home to my 


wheelchair. 


I hope that the EPA will clean this up, will 


take all the carcinogens out, move it away. 


Don't cap it over, waiting for it to vaporize 


back into your homes, because I don't want you to 


look like me. 
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.̂ 1 MS. SPENCER: Okay. Phyllis Tanner and Mike 


2 Turturro. 


3 MIKE TURTURRO: I'm Mike Turturro. I'm a 


4 citizen in Gainesville. Somebody already thanked 


5 you for acknowledging that we need more of a 


6 dialogue here. So, I thank you for letting the 


7 meeting run late. I'll try not to make it run 


8 much later. 


9 It seems part of that, while I hope you can 


10 find some modification to the so-called normal 


11 processes, since the processes have already been 


12 modified, and the way the community involvement 


13 plan, for lack of a better, word has been botched 


14 because there was this plan, and it's old, and 


15 now there's this new thing, then we're — after 


16 25 years, it's a little ironic, now we're in a 


17 hurry and only have a certain number of days. 


18 It seems like things have changed in the past 


19 year or so. So, maybe it's a time to take it --


20 not slow it way down, but, basically, find just 


21 the right speed for this thing. 


22 And I got to say, I don't think I've heard 


23 anything tonight that I've disagreed with. Seems 


24 like everybody had really good questions, and it 


25 goes on and on. 
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I have two specific questions, one of them 


about the on-site. Several people have mentioned 


the possibility of hidden drums and various 


contamination. Have you guys considered any 


plans to do any search for buried treasure, so to 


speak, penetrating radar, something like that? 


MR. MILLER: Yes, we have. And there's going 


to be a work plan coming forth that we'll share 


to address concerns with buried drums on-site 


MIKE TURTURRO: Thank you. The other thing 


is this issue about institutional controls is a 


little confusing. I think I get the picture for 


the on-site. But, if it's dealing with 


somebody's residential property, are you going to 


be putting institutional controls on residential 


property? 


MR. MILLER: That is included as a voluntary 


option between two private parties, the person 


who owns the house, for instance, and Beazer 


East. 


If, for some reason, instead of having soil 


removed from the yard, you prefer or reach an 


agreement, for instance, to sell the home or to 


come up with another approach that works, such 


as, you know, installing a driveway and keeping 
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it up, or anything like that that keeps the 


situation in such a way that people don't come 


into contact with these soils that are in excess 


of these levels that are the state levels, it 


allows you to work together to make that happen. 


It's strictly voluntary between two parties. 


MIKE TURTURRO: I'm not a property owner. It 


just seems like it keeps coming up. It seems 


obvious, if something like that happens, there 


would have to be some kind of an addendum to the 


deed or something that would carry through. And, 


in that case, wouldn't there have to be some sort 


of compensation to the property owners? 


MR. MILLER: Yes 


MIKE TURTURRO: The third thing I have to say 


isn't really a question so much, but you might 


want to tackle it. 


When I looked at this plan, and in particular 


the off-site part of it, it's a bunch of: We 


don't really know yet, so we're going to consider 


these options. And the plan itself -- like the 


FS was a consideration of a whole bunch of 


options, and then, even for on-site was a 


combination of options, which is sort of another 


option -- and I'm not trying to be too pedantic 
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1 here, but it seems like, you know, what's the 


2 plan? 


3 And for the off-site, it seems like this plan 


4 is to make a plan. And I don't know how we can 


5 actually comment on a plan to make a plan. 


6 Thanks. 


7 MR. MILLER: The answer to your question is 


8 this. What we do in the next phase here, once we 


9 get a record of decision, we have the data 


10 available to come up with a plan of how to 


11 address the contamination. 


12 As part of that plan, and what you see 


13 ongoing, is we're collecting data so we know what 


14 the footprint of the remediation will be 


15 off-site. 


16 We do not know the specific entirety of the 


17 footprint of what the remediation will be 


18 off-site. We do not believe that will prevent us 


19 from making a decision with how we go with that. 


20 So, that's why we're pushing forward with 


21 off-site soil sampling, regardless of how we go 


22 forward with the proposed plan, because we think 


23 it needs to be an expedited approach. 


24 MR. KEEFER: Just to clarify, too, the 


25 footprint of the off-site or off-property cleanup 
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will be to the most stringent Florida DEP cleanup 


target levels that is applicable to whatever land 


use. If it's residential, it's residential. If 


it's commercial, it's commercial. 


So, they're going to continue sampling until 


they find the edge of the impact. And then all 


the those properties will be remediated, or, as 


Scott tried to explain before, if the landowner 


and Beazer reach some other arrangement, such as 


Beazer wanting to buy them out, there's 


provisions for that, as well. 


The point is that we want to be in a position 


to move forward with the off-property cleanup as 


quickly as possible. It's pretty simple. It's a 


binary decision. If contamination is in your 


yard, it needs to be removed. Okay. That's done 


by excavation. 


So, we don't want to wait for a long design 


period or any other delays that might occur. 


because we know how that's going to work. So, 


that's the point of that of the approach, is to 


get your properties cleaned up first. 


UNIDENTIFIED AUDIENCE MEMBER: What about the 


contamination in the house? 


MR. KOPOREC: I've heard you bring it up 
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tonight. I don't have an answer to that. We'll 


discuss it, and I'll get back to you. 


MS. SPENCER: I'm going to call three names. 


George Papatti. Susan Fairforest, and Roy Hale. 


GEORGE PAPATTI: My name is George Papatti. 


And I live in the duck pond neighborhood, right 


next to one of the county commissioners, Cynthia 


Chestnut. 


Most people are not aware that, years ago. 


when Koppers was using creosote, that the odors 


occasionally wafted into our neighborhood. And 


after several times experiencing this, I called 


the plant up at midnight and intentionally tried 


to catch the employees off guard. And I said: 


Why did you turn off your scrubbers? And the 


gentleman who answered, apparently, was one of 


the workers. Well, apparently wasn't paid very 


well, judging from the way he was speaking. He 


said that he was told to turn the scrubbers off. 


So, for the record, I'd like to remind people 


that industries that are heavy polluters 


generally play hardball and are very much in 


denial of things that in public they make 


statements: Well, we're responsible citizens, we 


care about the community that we operate in. 


• 
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\ 1 That is apparently not true. 


2 There are companies that are progressive, and 


3 then there are companies that know full well that 


4 it's going to be a huge, costly, uphill battle to 


5 operate responsibly, and they play dirty. And 


6 Koppers was like that. 


7 Regarding one of the residents who just 


8 talked about multiple sclerosis. In looking at 


9 adverse health impact data, I unmasked a lot the 


10 of materials. And one of the papers that I found 


11 identified the high incidents of neurological 


12 disorders associated with EPA superfund sites. 


13 It's easy to find this now. Back when I got 


14 this information, I had to spend until the wee 


15 hours of the morning at the university library, 


16 when I could stay there, and gather this 


17 information. Now, with the Internet, it's open 


18 for everyone to get. So, be aware about MS and 


19 neurological issues. 


20 My question -- one of my questions about 


21 capping the toxic source area on the property 


22 with soil and concrete seems — I find it 


23 impossible to imagine that the EPA would want to 


24 do this, knowing now, with recent information 


25 that there are fissures in the Hawthorn groove. 
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There's no tub. It's just a barrier wall has 


been mentioned. I'd like to voice that concern. 


I also want to remind them, before they 


proceed any further, that they need to devote an 


equal amount of time to the concept of relocation 


of residents. Because, if they don't, it's a 


violation of the law regarding feasibility 


studies. 


And my last comment regards a memorandum 


submitted or circulated July 22nd of 2010 by the 


EPA. It was an EPA form, and it stated that 


achieving environmental justice is an agency 


priority and should be factored into every 


decision. 


The memorandum defines environmental justice 


as the fair treatment and meaningful involvement 


of all people, regardless of race, national 


origin, or income, in the formulation of rules 


and implementation of cleanup processes. 


This cleanup process, of course, has taken 


well over 20 years. In response to learning of 


this fact, the director of EPA's superfund, when 


asked by (inaudible) commented, and I quote: 


Cortmiunity residents should be angry for how long 


this is going on and how long they have waited 


Page 118 


Electronically signed by Cynthia Leverett (401 -200-348-3086) 8eer7f5c-bf99-4ac5-8679-cdde93897897 







( " 


J ' 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


• 13 


14 


15 


16 


17 


18 


19 


20 


21 


22 


23 


'24 


25 


for their cleanup, end of quote. 


That failure is unfair treatment, I might 


add. That shows a complete lack of meaningful 


involvement, and our Region 4 EPA administrators 


are not only failing to follow their own 


directives on environmental justice, they're not 


acting in a way that -- they're acting in a way 


that contradicts the spirit of that mandate. 


Final question. I ask the Region 4 EPA 


administrators to request from Mr. Standi an 


in-service workshop to remind them about their 


obligations. 


SUSAN FAIRFOREST: Hello. My name is Susan 


Fairforest. And I'm a board member with the 


Stephen Foster Neighborhood Protection Group. 


The Stephen Foster Neighborhood Protection 


Group would like to remind the EPA that 


neighboring residents, you refer to us as 


recipients, I guess we're the recipients of the 


poison, that neighboring residents had no part in 


contributing to, endorsing or encouraging the 


hazardous pollution that now lies within our 


yards and inside our homes adjacent to the site. 


The feasibility study and all tasks leading 


to its creation failed to recognize the degree to 
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which residents have been impacted by this 


contamination. 


Mr. Miller, I wish you'd look at me when I 


talk to you. Thank you. 


Stephen Foster Neighborhood Protection Group 


implores the EPA to take the concerns of the 


community seriously and factor them into their 


remedial alternative selection. 


The Stephen Foster Neighborhood Protection 


Group expects the EPA to use its full authority 


under the law to protect the environment and the 


health of the citizens most impacted by this 


ongoing tragedy. 


The responsible party should be required to 


step up to the plate and return some of the 


profits made at the expense of a wounded 


community, and pay for the cost to clean up our 


contaminated homes, the insides, as well as the 


outsides. This must be a priority over the 


pondering of soil cleanup methods that are 


inherently deficient, such as an approach that 


will not address the immediate issue of 


protecting our health and welfare. 


We want our way overdue environmental justice 


now. Enough is enough. Gainesville residents 
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'x 1 deserve better from our environmental protection 


l agency. 


3 No dioxins or permanent hazardous waste site 


4 for Gainesville. Relocate affected residents. 


5 And this part is my personal comments. 


6 Digging up my gardens and trees, destablizing my 


7 house on the creek bank and letting it slide into 


8 the creek by removing two feet of soil, and 


9 leaving the inside of my home with toxic levels 


10 is not a satisfactory remedy. 


11 I want to be compensated for the value of my 


12 property so that my family can be relocated. And 


13 I don't think leaving it up to Beazer to cut a 


14 deal with me over relocation is going to work in 


15 my benefit. Relocate affected residents. You 


16 make sure it gets done. 


17 Dig it up, clean it up, and haul it away. 


18 Thank you. 


19 MS. SPENCER: Our court reporter is out of 


20 tape. We also have no audio/visual. So, the 


21 additional comments, if there are more additional 


22 comments, please note that you can email Scott or 


23 you can email me. You can mail them into the 


•24 environmental protection agency. Their address 


25 and information is in the proposed plan. 
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And, please, remember that the end of the 


comment period is not over. So, you still have a 


opportunity to comment. 


Thank you guys for being respectful tonight. 


Thank you for coming. 


(Whereupon the meeting concluded.) 
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STATE OF FLORIDA 
COUNTY OF ALACHUA 


I, Cynthia F. Leverett, Court Reporter, do hereby 
certify that I was requested to and did attend the 
public information meeting on the aforementioned date 
for the purpose of stenographically recording the 
proceedings. 


I further certify that the foregoing pages, numbered 1 
through 122, are a true and accurate record of the 
meeting as derived from my stenographic notes taken at 
the time and place indicated herein. 


Dated this Mt of September, 1020. 
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1.00 FINDINGS AND POLICY 
 
1.01 Authority:  Under the authority of the Rhode Island General Laws, Chapter 42-35, Chapter 


23-19.1, Chapter 23-19.14, Chapter 42-17.1-2, Chapter 46-12 and Chapter 46-13.1, 
particularly Sections 23-19.1-6, 23-19.1-10.3, 23-19.1-11.1, 46-12-3, and 46-12-5 of those 
Laws, the following rules and regulations are promulgated to administer these chapters for 
the investigation and remediation of contamination resulting from the unpermitted Release of 
Hazardous Materials, and shall be construed to be consistent with other Departmental 
regulations and the regulations of federal agencies. 


 
1.02 Legislative Intent and Policy:  The declaration of intent and public policy enumerated by 


the Legislature in Chapter 23-19.1, Chapter 23-19.14, Chapter 46-12 and Chapter 46-13.1-2, 
as amended, are hereby adopted as the administrative findings and policy upon which these 
rules and regulations are based. 


 
These findings recognize and declare that it is the policy of the State not to allow the 
unpermitted introduction of pollutants into the environment of the State.  It is also the policy 
of the State that the environment shall be restored, to the extent practicable, to a quality 
consistent with its beneficial uses. 


 
The Department has determined that Contaminated-Sites exist in the State which pose a 
direct and/or potential threat to human health and the environment.  Furthermore, the 
contamination is often an obstacle to redevelopment due to the liability relating to the 
Contaminated-Sites as a result of the fact that financial institutions are often cautious or 
unwilling to lend to businesses who wish to expand at or relocate to areas that have or are 
suspected to have contamination.  The remediation and control of these Contaminated-Sites 
will clear the way for re-use and redevelopment and will reduce the artificial economic 
incentive to develop previously undisturbed natural resources. 


 
The purpose of these regulations is to create an integrated program requiring reporting, 
investigation and remediation of Contaminated-Sites in order to eliminate and/or control 
threats to human health and the environment in a timely and cost-effective manner.  To 
ensure consistency and certainty in the process, clean up objectives for soil and groundwater 
have been developed to manage the risks to human health and the environment, and are to be 
applied in a manner consistent with the current and reasonably expected future use of the 
contaminated property. 


 
It has been and shall be the policy of the State to require Performing Parties to investigate, 
evaluate and remediate both existing and new unpermitted sources of pollutants, which will 
or may likely adversely affect human health or impact the waters, including groundwater, of 
the State.   


 
1.03 Functions:  The primary functions of the Department pursuant to these rules and regulations 


are to regulate the investigation and remediation of contamination resulting from Releases of 
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Hazardous Materials; the granting, denial, suspension or revocation of approvals and permits 
for remediation of that contamination; and the granting, denial, suspension, revocation or 
approval of the plans and specifications for the installation of any equipment for such 
remediation. 


 
These regulations are intended to minimize environmental hazards resulting from the 
unpermitted Release of Hazardous Materials.  These regulations are not designed to address 
aesthetic considerations after risk-based remediation is complete.  To the extent that 
nuisance conditions persist after human health and environmental risks have been 
eliminated, any disputes concerning these nuisance issues will continue to be addressed 
through other appropriate legal venues. 
 
These regulations are also not intended to duplicate regulatory requirements at sites 
involving lead contamination, and that meet the definition of a “Regulated Facility”, as 
defined in section 2.0 of the “Rules and Regulations for Lead Poisoning Prevention”, 
administered by the R.I. Department of Health.  Direct exposure issues associated with lead 
contaminated soil may be remediated using measures consistent with the requirements of   
the Department of Health’s “Rules and Regulations for Lead Poisoning Prevention”.  
 


1.04 Environmental Justice and Public Involvement:  Environmental Justice is the fair 
treatment and meaningful involvement of all people regardless of race, color, national origin, 
English language proficiency, or income with respect to the development, implementation, 
and enforcement of environmental laws, regulations, and policies. The Department has 
established this goal for the review of the investigation and remediation of properties with 
actual or suspected contamination in all communities and for all persons across this State. It 
will be achieved when everyone enjoys a fair share of environmental benefits and the same 
degree of protection from environmental and health hazards, as well as equal access to the 
decision-making process to help ensure a healthy environment in which to live, learn, and 
work.  


 
As properties are investigated and cleaned up, the Department will promote public 
participation based on the beliefs that individuals should have a timely, meaningful way to 
participate in decisions that impact them, and that public participation in its best form is an 
ongoing, two-way process that benefits both the public and the agency.  The Department 
defines public participation as people getting timely and accurate information, being heard at 
meaningful times, and if interested, contributing to the development of workable solutions. 
The public often holds diverse views and the Department will strive to ensure that diverse 
voices are heard.  


 
The Department's objective is to provide for proactive consideration of environmental justice 
concerns in order to help ensure that all communities have a strong voice in environmental 
decision-making relative to the investigations and remediation of property regardless of  
race, color national origin, English language proficiency, or income. 
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The program(s) established under these regulations will be implemented in an efficient and 
effective manner to support the proper clean-up of contaminated sites while recognizing the 
need for re-investment, and redevelopment of contaminated properties, including those sites 
in our urban communities. Investors and developers must see a clear, predictable process for 
interacting with both the Department and communities around the properties undergoing 
investigation and clean-up. Care must be taken to effectively address community concerns 
without imposing additional administrative process and delays into projects whenever 
possible. 


 
 
2.00 ORGANIZATION AND METHOD OF OPERATIONS 
 
2.01 Organization:  Section 42-17.1-2 of the Rhode Island General Laws (R.I.G.L.), as amended, 


provides the Director of the Department of Environmental Management with the powers and 
duties to exercise all functions, powers and duties vested by Chapters 1-22 in Title 46 of the 
R.I.G.L. and Chapter 19.1 in Title 23 of the R.I.G.L., and requires the Director to issue and 
enforce such rules, regulations and orders as may be necessary to carry out the duties 
assigned. 
 
The Director is also charged with the protection of the environment from the effects of 
improper, inadequate or unsound management of Hazardous Waste which may pose a threat 
to public health and safety, and is the trustee for the natural resources of the State. 
 
Section 46-12-3 of the R.I.G.L. empowers the Director to develop comprehensive programs 
for the prevention, control and abatement of new or existing pollution of the waters of the 
State and to make, issue, amend and revoke rules and regulations for the prevention, control 
and abatement of such pollution.  Section 46-12-5 prevents the unpermitted or unapproved 
placement of a pollutant in any location where it may enter the waters of the State and 
prevents the unpermitted discharge of any pollutant into those waters.  Section 46-12-28 
includes groundwater as waters of the state and protects groundwater from the unapproved 
and unpermitted in-ground or surface discharge or disposal of industrial or commercial 
pollutants.    


 
Section 23-19.1-10 of the 1956 R.I.G.L., as amended, established the Department of 
Environmental Management as the permitting agency for Hazardous Waste management 
facilities and Hazardous Waste treatment processes and operations.  Section 23-19.1-6 grants 
the Director the authority to establish rules and regulations to protect the health and safety of 
the public and the environment from the effects of improper Hazardous Waste management. 


 
2.02 Operation and Enforcement:  The Department's Office of Waste Management or its 


organizational successor within the Department is the lead State office for reviewing and 
approving response actions pursuant to these regulations.   
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When the Office becomes aware of an actual or potential Release of Hazardous Materials, it 
may inspect and/or investigate the subject area in order to determine its compliance status 
and the necessity for response actions. For cases which have the potential for a Release, such 
as an abandonment of containers of Hazardous Materials, the Responsible Party will be 
required to properly manage the material in order to eliminate any potential for harm to 
human health and/or the environment.  A jurisdictional Release of Hazardous Materials 
occurs when analytical results indicate an exceedance of the appropriate reportable 
concentrations defined in these regulations.  Cases posing the potential to Release Hazardous 
Materials and those consisting of actual Releases require notification to the Office by the 
Responsible Party within 15 days of their discovery.  The Office will attempt to respond in 
writing within 45 days of the receipt of the notification as to whether additional response 
actions will be required in accordance with these regulations. 


 
If the Office determines that the reported Release requires a response action, the area 
impacted by the Release is considered to constitute a Source Area of contamination.  A site 
with one or more Source Areas is considered to be a Contaminated-Site.  A Contaminated-
Site is the focus of the regulatory framework described in these regulations. 


 
The Office will respond by informing known Responsible Parties of their obligations under 
these regulations through the issuance of a Letter of Responsibility.  Failure to meet the 
obligations of these regulations may result in the issuance of enforcement actions including 
Notices of Violation and Immediate Compliance Orders or the filing of a civil action.  These 
enforcement actions are not exclusive remedies and may also include the assessment of civil 
administrative penalties or criminal sanctions.  


 
A Contaminated-Site may also be addressed by a voluntary party which otherwise bears no 
responsibility for the Contaminated-Site, but which may realize some benefit, economic or 
otherwise, from remediation.  Such parties will not proceed under an enforcement mode as 
described above, but instead may be informed of the necessary procedural steps in order to 
meet the requirements of these regulations through the issuance of a Voluntary Procedure 
Letter. 


 
Regardless of whether the Contaminated-Site is addressed through the enforcement or 
voluntary program, remediation of the Contaminated-Site under these regulations shall be 
performed with the goal of providing permanent protection to human health and the 
environment.  A release of Hazardous Material as defined in these regulations may include 
any mixture of Hazardous Substances.  The Office has facilitated the remedial process by 
establishing three methods for determining protective remedial objectives for the Hazardous 
Substances found to exist in soil and/or groundwater at any given Contaminated-Site.  
Method 1 is a series of tables establishing conservative risk-based cleanup levels for 
commonly encountered Hazardous Substances.  Method 2 is a process by which the 
Performing Party can supplement or modify the Method 1 clean up levels to reflect site-
specific circumstances.  Method 3 corresponds to site-specific human health and/or 
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ecological risk assessments which may be used for assessing baseline risk and subsequently 
determining appropriate remedial objectives for all impacted media. 


 
Contaminated-Sites are likely to enter the site management process during a phase of the Site 
Investigation.  The Site Investigation process concludes with the selection of a site remedy 
or issuance of a Letter of Compliance if Remedial Action is not necessary.  For sites 
requiring Remedial Action, the Performing Party shall propose a remedy at the conclusion of 
the Site Investigation.  The Office will approve acceptable remedies through the issuance of 
a Remedial Decision Letter which will request that the Performing Party submit for review 
and approval a Remedial Action Work Plan.  The Remedial Action Work Plan will describe 
the technical details of implementing the remedy.  The Office will approve acceptable 
Remedial Action Work Plans via an Order of Approval for complex site remedies and a 
Remedial Approval Letter for simple site remedies.  At the point in the process when the 
Office determines that no further action is necessary, the area impacted by the Release in 
question will be determined to be compliant with these regulations and a Letter of 
Compliance will be issued. 


 
The Department may enter into Remedial Agreements with Performing Parties who are not 
Responsible Parties to perform response action(s) if the Department determines that the 
proposed response action(s) are appropriate, entering the agreement is in the public interest, 
and the site meets the requirements outlined in R.I.G.L. 23-19.14-7.1.  The Department shall 
be a party to any remedial agreement entered under the authority of these regulations. 


 
Before the finalization of any Remedial Agreement, the Department shall provide an 
opportunity for public comment for a period of fourteen (14) days after the date of the notice 
of the proposed agreement.  The Department shall consider any written comments, views or 
allegations relating to the proposed agreement.  The proposed agreement shall be considered 
final when all substantive public comments have been addressed. 


 
2.03 Severability:  If any provision of these rules and regulations or the application thereof to any 


Person or circumstances is held invalid by a court of competent jurisdiction, the remainder of 
the rules and regulations shall not be affected thereby.  The invalidity of any section or 
sections or parts of any section or sections shall not affect the validity of the remainder of 
these rules and regulations. 


 
 
3.00 DEFINITIONS 
 
3.01 Active well shall mean a well equipped and capable of producing potable water which has 


been used for this purpose within the last 2 years.  
 
3.02 All Appropriate Inquiries (AAI) shall mean the process of conducting due diligence or 


an ASTM Phase I Environmental Site Assessment to determine prior uses and ownership 
of a property and assess conditions at the property that may be indicative of Releases or 
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threatened Releases of hazardous substances at, on, in, or to the property as defined by 40 
CFR §312. 


 
3.03 Aquifer shall mean a geologic formation, group of formations, or part of a formation capable 


of yielding a significant amount of groundwater to wells, springs or Surface Water. 
 
3.04 Asbestos shall mean any material consisting of the following materials: actinolite, amosite, 


anthophylite, chrysotile, crocidolite or tremolite. 
 
3.05 Authorized Representative shall mean any individual employed by any Person, including 


all forms of private, governmental and commercial entities included there under, in a 
position to commit the resources of that Person and bind that Person to any responsibilities 
and/or liabilities set forth under these regulations. 


 
3.06 Background shall mean the ambient concentrations of Hazardous Substances present in the 


environment that have not been influenced by human activities, or the ambient 
concentrations of Hazardous Substances consistently present in the environment in the 
vicinity of the Contaminated-Site which are the result of human activities unrelated to 
Releases at the Contaminated-Site. 


 
3.07 Bedrock shall mean the continuous solid rock that underlies gravel, soil or other surficial 


material, including any fractured zones within said rock. 
 
3.08 Bona Fide Prospective Purchaser shall mean an intentional purchaser of a Contaminated-


Site, who had documented their intent to purchase the property in writing and who has 
offered to pay fair market value for the property in the contaminated state.  Any former 
Owner, former Operator or other Person who is otherwise a Responsible Party or any Person 
who had more than ten percent (10%) equitable or other legal interest in any property 
impacted by the Contaminated-Site or any of the operations related to the contamination 
cannot be considered as a Bona Fide Prospective Purchaser. 


 
 Parties meeting these requirements above as a Bone Fide Prospective Purchaser may petition 


the Department prior to property purchase, for a certificate to formalize their exemption 
status under RIGL 23-19.14-7.  


 
3.09 Carcinogenic Substance shall mean any substance defined as a carcinogen or suspected 


carcinogen by federal agencies and for which a quantitative health risk extrapolation is 
available. 


 
3.10 CERCLA shall mean the federal Comprehensive Environmental Response, Compensation 


and Liability Act of 1980, as amended by the Superfund Amendments and Reauthorization 
Act of 1986. 
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3.11 Child Care Facility shall mean any person, firm, corporation, association or agency 
who, on a regular or irregular basis, receives any child under the age of sixteen (16) 
years, for the purpose of care and/or supervision, not in a home or residence, apart from 
his parent or guardian for any part of a twenty-four (24) hour day irrespective of 
compensation or reward as subject to regulation by the Rhode Island Department of 
Children, Youth and Families. It shall include child care programs that are offered to 
employees at the worksite.   


 
3.12 Clean Soil shall be defined as soil that has not been impacted, contaminated, adversely 


affected, or subject to a Release of Hazardous Materials, State or federally defined 
Hazardous Waste, petroleum, asbestos, PCB’s, radioactive materials, or solid waste. 


 
 Soil meeting: 


i. The Department’s Method 1 – Residential Direct Exposure Criteria (Table 1), and 
ii. The TPH direct exposure, and leachability criteria of 500 ppm, and 


iii. Meeting all other State, and federal requirements specific to petroleum, asbestos, 
radioactive material, PCB’s, solid waste, and other criteria as determined by the 
Director; 


 
 shall be deemed “Clean Soil” as defined above.  For cases where naturally occurring 


background levels of arsenic or beryllium may exceed the above standards (i, ii, and iii) the 
Department may be petitioned to make a site specific background determination for 
compliance with the regulatory definition.   


 
3.13 Container shall mean any portable device in which a material is stored, transported, treated, 


disposed of or otherwise handled. 
 
3.14 Contaminated-Site shall mean any Source Area or series of Source Areas that have not 


reached final resolution under the Remediation Regulations.  A Contaminated-Site may 
include unimpacted land between multiple Source Areas in close proximity to one another.  
A Contaminated-Site shall be considered to be independent of property lines. 


 
3.15 Department shall mean the Department of Environmental Management. 
 
3.16 Direct Exposure Criteria shall mean the concentrations of Hazardous Substances in soil 


protective of human health and the environment from exposures including but not limited to 
ingestion as identified in Table 1 of Rule 8.02.B (Method 1 Soil Objectives) or any other 
Direct Exposure Criteria approved by the Director pursuant to Rule 8.02.C (Method 2 Soil 
Objectives) or Rule 8.04 (Method 3 Remedial Objectives) of the Remediation Regulations. 


 
3.17 Director shall mean the Director of the Department of Environmental Management, or that 


Director's designee. 
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3.18 Emergency or Short-Term Response Action shall mean any activities undertaken 
immediately following the discovery of a Release of Hazardous Material in order to 
completely or partially contain, clean up or treat the Released material and/or remove an 
Imminent Hazard if it exists. 


 
3.19 Environmental Justice shall mean the fair treatment and meaningful involvement of all 


people regardless of race, color, national origin, English language proficiency, or income 
with respect to the development, implementation, and enforcement of environmental laws, 
regulations, and policies. 


 
3.20 Environmental Justice Focus Areas shall mean areas defined by United States Census 


block groups that are in the highest fifteen percent (15%) of all Census block groups in 
Rhode Island with respect to the percent population identified as racial minorities or the 
highest fifteen percent (15%) of Rhode Island census block groups with respect to percent 
population with income identified as being twice the federal poverty level or below (utilizing 
the most recent and readily available data from the United States Census).  


 
3.21 Environmentally Sensitive Area shall mean any of the following areas:  
 


A. Areas which provide habitat for Federally endangered or threatened species as 
determined by the U.S. Department of Fish and Wildlife;  


 
B. Areas which provide habitat for State endangered or threatened species as 


determined by the Department through the Natural Heritage Program; 
 


C. Surface Water classified A, B or C by the Department or Wetlands; 
 


D. Coastal areas designated as Type 1 Conservation Areas or Type 2 Low-Intensity Use 
by the Rhode Island Coastal Resources Management Council; 


 
E. Tidal waters classified SA by the Department; 


 
F. State parks, management areas, wildlife areas or marine sanctuaries; or 


 
G. Natural areas owned or operated by government agencies or not-for-profit 


organizations for the purposes of preserving the natural character of the property. 
 
3.22 Excess Lifetime Cancer Risk shall mean the estimated probability that an individual's 


exposure to a substance could result in cancer. 
 
3.23 Facility shall mean all contiguous land, structures and other appurtenances and 


improvements on the land used for treating, storing or disposing of Hazardous Waste. 
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3.24 Free Liquid shall mean Liquid which readily separates from the solid portion of a material 
under ambient temperature and pressure. 


 
3.25 GA/GAA Area shall mean any area having a Groundwater classification of GA or GAA, in 


accordance with the Groundwater Quality Rules.  The terms “GA” and “GAA” may be used 
interchangeably throughout these Rules.  


 
3.26 GA Groundwater Objectives shall mean the concentrations of Hazardous Substances in 


Groundwater protective of human health and the environment which are identified in Table 3 
of Rule 8.03.B.i (Method 1 GA Groundwater Objectives) or any other GA Groundwater 
Objective approved by the Director pursuant to Rule 8.04 (Method 3 Remedial Objectives) 
of the Remediation Regulations. 


 
3.27 GA Leachability Criteria shall mean the concentrations of Hazardous Substances in soil 


identified in Table 2 of Rule 8.02.B (Method 1 Soil Objectives) or any other GA 
Leachability Criteria approved by the Director pursuant to Rule 8.02.C (Method 2 Soil 
Objectives) or Rule 8.04 (Method 3 Remedial Objectives) of the Remediation Regulations. 


 
3.28 GB Area shall mean any area having a Groundwater classification of GB, in accordance 


with the Groundwater Quality Rules. 
 
3.29 GB Groundwater Objectives shall mean the concentrations of Hazardous Substances in 


Groundwater protective of human health and the environment which are identified in Table 4 
of Rule 8.03.B.ii (Method 1 GB Groundwater Objectives) or any other GB Groundwater 
Objective approved by the Director pursuant to Rule 8.03.C (Method 2 GB Groundwater 
Objectives) or Rule 8.04 (Method 3 Remedial Objectives) of the Remediation Regulations. 


 
3.30 GB Leachability Criteria shall mean the concentrations of Hazardous Substances in soil 


identified in Table 2 of Rule 8.02.B (Method 1 Soil Objectives) or any other GB 
Leachability Criteria approved by the Director pursuant to Rule 8.02.C (Method 2 Soil 
Objectives) or Rule 8.04 (Method 3 Remedial Objectives) of the Remediation Regulations. 


 
3.31 Groundwater shall mean water found underground which completely fills the open spaces 


between particles of sand, gravel, clay, silt and Bedrock fractures.  The zone of materials 
filled with groundwater is called the zone of saturation. 


 
3.32 Hazard Index shall mean the calculation of the potential for non-cancer health effects as a 


result of exposure to one or more Hazardous Substances with the same or similar modes of 
toxic action or toxic endpoints. 


 
3.33 Hazardous Material shall mean any material or combination or mixture of materials 


containing any Hazardous Substance.  Hazardous Material does not include Petroleum as 
defined in these regulations (i.e., virgin petroleum products). 
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3.34 Hazardous Substance shall mean any substance designated as such pursuant to 40 CFR 
300.5 (incorporated by reference and attached in Appendix A).  Hazardous Substance also 
includes any material that meets the definition of Hazardous Waste.  Hazardous Substance 
shall not include, for the purposes of these regulations, Asbestos or radioactive materials. 


  
3.35 Hazardous Waste shall mean any material defined as such waste pursuant to the Rhode 


Island Rules and Regulations for Hazardous Waste Management. 
 
3.36 Imminent Hazard shall mean a Release of Hazardous Material meeting any of the 


following criteria: 
 


A. The Release poses an immediate and substantial threat or risk of acute or chronic 
adverse effect on human health; 


 
B. The Release poses a threat or risk of harm, which could cause immediate destruction 


or significant adverse impact on an Environmentally Sensitive Area or the 
contamination of a wellhead protection area or other drinking water source; 


 
C. The Release poses an immediate threat of fire or explosion.  Further factors to 


consider when evaluating Releases resulting in a threat of fire and explosion shall 
include: 


 
i. The ignitability of the Hazardous Material, and the mixture resulting from the 


Release of the Hazardous Material; 
 


ii. The reactivity of the Hazardous Material, and the mixture resulting from the 
Release of the Hazardous Material; 


 
iii. The potential incompatibility of the Hazardous Material, and the mixture 


resulting from the Release of the Hazardous Material, with other materials 
which can reasonably be expected to be stored or handled in the area of the 
Release; and 


 
iv. The potential impacts of a fire and/or explosion; and 


 
D. The Release may be influenced by site-specific factors which have the potential to 


lead to an imminent threat to human health or the environment. 
 
3.37 Impoundment or Surface Impoundment shall mean a natural topographic depression or 


man-made excavation, or diked area formed primarily of earthen materials (although it may 
be lined with man-made materials), which is designed to hold an accumulation of Liquids, 
solids or materials containing free Liquids, and which is not a well.  Examples of 
impoundments include holding, storage, settling and aeration pits, ponds, and lagoons. 
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3.38 Incompatible Materials shall mean materials which are unsuitable for: 
 


A. Placement in a particular device or management at a Contaminated-Site or facility 
because those materials may cause corrosion or decay of containment materials; or 


 
B. Commingling with another material under uncontrolled conditions because the 


commingling might produce heat or pressure, fire or explosion, violent reaction, 
toxic dusts, mists, fumes or gases or flammable fumes or gases. 


 
3.39 Industrial/Commercial Activity shall mean any activity related to the commercial 


production, distribution, manufacture or sale of goods or services, or any other activity 
which is not a traditional Residential Activity as defined by this Section including activities 
related to outdoor recreational areas with restrictions in place to limit potential exposure. 


 
3.40 Industrial/Commercial Direct Exposure Criteria shall mean the concentrations identified 


in the Industrial/Commercial column of Table 1 of Rule 8.02.B (Method 1 Soil Objectives) 
or any other Industrial/Commercial Direct Exposure Criteria approved by the Director 
pursuant to Rule 8.02.C (Method 2 Soil Objectives) or Rule 8.04 (Method 3 Remedial 
Objectives) of the Remediation Regulations. 


 
3.41 Inorganic Hazardous Substance shall mean any Hazardous Substance which is not an 


Organic Hazardous Substance. 
 
3.42 Interim Letter of Compliance (ILOC) – Under these Rules may be issued by the Office of 


Waste Management, as an interim step to a Letter of Compliance, for Contaminated-Sites 
that have implemented all active remedial measures required (including but not limited to 
completing all physical components and construction as required in the Remedial Approval 
Letter), and in the opinion of the Department, entered a long term monitoring or operational 
and maintenance phase of a clean up approved by the Office.  An Interim Letter of 
Compliance shall not be considered a Letter of Compliance.  The Office reserves the right to 
require additional remedial measures, should it become apparent that the remedial objectives 
of the clean up will not be achieved. 


 
3.43 Leachability Criteria shall mean the concentrations of Hazardous Substances protective of 


GA/GAA and GB Areas, as appropriate, and the environment which are identified in Table 2 
of Rule 8.02.B (Method 1 Soil Objectives) or any other GA Leachability Criteria approved 
by the Director pursuant to Rule 8.02.C (Method 2 Soil Objectives) or Rule 8.04 (Method 3 
Remedial Objectives) of the Remediation Regulations. 


 
3.44 Letter of Compliance (LOC) – Under these Rules shall be issued by the Office of Waste 


Management for Contaminated-Sites that have completed a full site assessment or a Site 
Investigation Report (per Rule 7.0) approved by the Department documenting all known and 
suspected Releases, and completed all Remedial Action work required by the Office to 
address the remedial objectives for the site, including institutional controls (if applicable)..  
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3.45 Liquid shall mean any material that expresses as separable Liquid by weight thirty percent 


(30%) or more of the material when exposed to a vacuum of 3/4 atmosphere for thirty (30) 
minutes. 


 
3.46 Manifest shall mean the Rhode Island Uniform Hazardous Waste Manifest provided by the 


Department or any other manifest approved by the United States Environmental Protection 
Agency for identifying, at a minimum, the quantity, composition, type and the origin, routing 
and destination of Hazardous Waste from the point of generation, to the point of treatment, 
storage, or disposal. 


 
3.47 Method 1 shall mean the determination of appropriate soil and groundwater objectives based 


on the concentrations of Hazardous Substances identified in Table 1 and Table 2 of Rule 
8.02.B (Method 1 Soil Objectives) and Table 3 and Table 4 of Rule 8.03.B (Method 1 
Groundwater Objectives) of the Remediation Regulations. 


 
3.48 Method 2 shall mean the determination of appropriate soil and groundwater objectives based 


on the concentrations of Hazardous Substances developed using site-specific factors in 
accordance with Rule 8.02.C (Method 2 Soil Objectives) and Rule 8.03.C (Method 2 GB 
Groundwater Objectives) of the Remediation Regulations. 


 
3.49 Method 3 shall mean the determination of appropriate remedial objectives based on the 


concentrations of Hazardous Substances developed in accordance with Rule 8.04 (Method 3 
Remedial Objectives) and Rule 8.05 (Ecological Protection) of the Remediation Regulations. 


 
3.50 No Further Action (NFA) Letter – Under these Rules shall be issued by the Office of 


Waste Management for properties that have undergone a limited, or focused site 
investigation, and completed all Remedial Action work required by the Office to address 
only the identified or limited areas of concern. 


 
3.51 Non-Aqueous Phase Liquid (NAPL) shall mean an organic compound present at a 


concentration such that it exists as a separate phase in equilibrium with water.  Said 
definition may apply to Light Non-Aqueous Phase Liquids (LNAPL), and/or Dense Non-
Aqueous Phase Liquids (DNAPL). 


 
3.52 Operator shall mean the Person who is responsible for the operation of the activities at the 


Contaminated-Site.  For the purposes of these regulations, Persons who create or maintain a 
security interest in land by making loans, administering loans or participating in the financial 
workout of defaulted loans are not Operators, and such acts of themselves are not considered 
participation in management of a Contaminated-Site.  Activities that are considered 
appropriate activities of a secured lender include, without limitation: 


 
A. Requiring or conducting site assessments on a Contaminated-Site; and 
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B. Collecting income and rents from the site to the extent that such funds are not 
inappropriately diverted from being utilized toward remediation of the 
Contaminated-Site. 


 
3.53 Organic Hazardous Substance shall mean any Hazardous Substance containing the 


element carbon. 
3.54 Overburden shall mean the material present in the ground above bedrock. 
 
3.55 Owner shall mean the Person who owns the Contaminated-Site or part of the Contaminated-


Site. 
 
3.56 PCB or PCBs shall mean any chemical substance that is limited to the biphenyl molecule 


that has been chlorinated to varying degrees or any combination of substances which 
contains such substance. 


 
3.57 Performing Party (Parties) shall mean any Bona Fide Prospective Purchaser, Responsible 


Party, voluntary party or any other party (or parties) conducting an investigation of and/or 
Remediation at a Contaminated-Site. 


 
3.58 Person shall mean an individual, trust, firm, joint stock company, corporation (including a 


government corporation), partnership, association, the Federal Government or any agency or 
sub-division thereof, a state, municipality, commission, political sub-division of a state, or 
any interstate body. 


 
3.59 Petroleum shall mean any virgin petroleum product including the following products: 
 


A. Unused distillate and residual oil including but not limited to gasoline, aviation fuels, 
kerosene, diesel, and heating oils; and 


 
B. Unused crankcase oil, lubricants, hydraulic oils, penetrant oils, tramp oils, quench 


oils, and other industrial oils. 
  
3.60 Public Water Supply System shall mean a system for the provision to the public of piped 


water for human consumption, provided such a system has at least fifteen (15) service 
connections or regularly serves an average of at least twenty-five (25) individuals daily at 
least sixty (60) days out of the year. 


  
3.61 RCRA shall mean the federal Solid Waste Disposal Act, as amended by the Resource 


Conservation and Recovery Act, as amended. 
 
3.62 Recreational Facility for Public Use shall mean a building or place, owned or 


controlled by a government agency or not-for-profit entity, that provides the public the 
opportunity to engage in active and/or passive recreation.  The payment of a membership 
fee or other user fee shall not be determinative for said building or place to be deemed a 
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recreational facility for public use. The terms active recreation and passive recreation 
shall be interpreted broadly and are defined as follows:  
 
a. Active Recreation:  
 
1. Generally sports related and may be defined as activities that combine one or 


more of the following features: 1) formally organized teams and leagues, 2) 
require specialized sports equipment, or 3) are held at developed recreation sites, 
facilities, or fields.   


2. Moderate to high intensity structured recreation use, in many cases requiring 
some modification of natural landforms and the provision of service facilities 
(parking areas, restrooms, visitor centers).   


3. Requires constructed facilities for structured or unstructured recreation such as 
sports fields, play areas, golf courses, swimming pools, skating rinks, boat docks, 
equestrian centers.  


 
b. Passive Recreation: 
 
1. Activities that may be performed individually, may require little or no specialized 


equipment, or can be engaged in at sites that are undeveloped or minimally 
developed.  Examples include hiking, biking, horseback riding, picnicking, 
swimming at salt or fresh water beaches, and nature viewing.  These activities 
take place at a variety of sites dispersed throughout the state including bikeways, 
trails, parks, beaches and management areas. 


2. Involves existing natural resources, has minimal impacts, and does not require 
significant facilities.  Examples include: hiking, horseback riding, cross-country 
skiing, fishing, canoeing, picnicking, nature viewing, or bicycling.  


 
The purchase or preservation of undeveloped open space without active promotion of the 
use of the property for either active or passive recreation, or the development of parking 
areas for increased access to existing recreational areas, shall not constitute a 
Recreational Facility for Public Use under these regulations.   


 
3.63 Release shall be defined by 40 CFR 300.5 (incorporated by reference and attached as 


Appendix A) for purposes of the Remediation Regulations, but shall exclude any of the 
following: 


 
A. Any Release from a process, activity or Contaminated-Site allowed under a permit, 


license or approval by any regulatory process or legal authority;  
 


B. Any Release of Hazardous Materials solely derived from common household 
materials and occurring at the household; or  


C. Any Release that is completely contained within an area or structure designed and 
engineered to contain such materials.   
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Release shall also include an actual or potential threat of Release. 


 
Concentrations of PCBs greater than 10 micrograms/100 cm2, as measured by a standard 
wipe test, on any surface shall constitute a Release.  The Director may determine that an area 
with PCB contamination at concentrations lower than specified above requires investigation 
and/or remediation due to site-specific circumstances. 


 
3.64  Remedial Decision Letter shall mean a formal, written communication from the department  


that approves a site investigation, identifies the preferred remedial alternative and authorizes 
the development of a remedial action work plan in order to achieve the objectives of 
environmental clean-up. 


 
3.65 Remediation shall mean the act of implementing, operating and maintaining a Remedy or 


Remedial Action. 
 
3.66 Remediation Regulations shall mean the Rules and Regulations for the Investigation and 


Remediation of Hazardous Material Releases. 
 
3.67 Remedy or Remedial Action shall mean those actions taken to rectify the effects of a 


Release of Hazardous Material, so that it does not cause a significant risk to present or future 
public health or welfare, or the environment.  


 
3.68 Residential Activity shall mean any activity related to a (1) residence or dwelling, including 


but not limited to a house, apartment, or condominium, or (2) school,  day care center, 
playground, or Recreational Facility for Public Use. 


 
3.69 Residential Direct Exposure Criteria shall mean the concentrations identified in the 


Residential column of Table 1 of Rule 8.02.B (Method 1 Soil Objectives) or any other 
Residential Direct Exposure Criteria approved by the Director pursuant to Rule 8.02.C 
(Method 2 Soil Objectives) or Rule 8.04 (Method 3 Remedial Objectives) of the 
Remediation Regulations. 


 
3.70 Responsible Party (Parties) shall mean  
 


I. Any or all of the following Persons: 
 


A. The Owner or Operator of a Vessel, Transport Vehicle, or a Contaminated-Site at 
which there is a known or suspected Release;  


 
B. Any Person who, at the time of storage or disposal of any Hazardous Material, 


owned or operated a Contaminated-Site at which there is a known or suspected 
Release; 
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C. Any Person who, by contract, agreement, or otherwise, directly or indirectly, 
arranged for the disposal of Hazardous Material at a Contaminated-Site at which 
there has been a known or suspected Release; 


 
D. Any Person who accepts or accepted any Hazardous Materials for transport to 


disposal or treatment facilities or Contaminated-Sites selected by such Person and 
from which location there is a Release or a threatened Release of Hazardous 
Materials which causes the incurrence of response costs; 


 
E. Any Person who otherwise caused or is legally responsible for a Release of 


Hazardous Materials from a Vessel, Transport Vehicle or operation at a 
Contaminated-Site; and 


 
F. The Person or legal entity controlling a Contaminated-Site, Transport Vehicle, 


Vessel or activity that contains or led to a known or suspected Release. 
 


Responsible Party shall also mean any and all combinations of the abovementioned Persons. 
 


II. The following parties are not Responsible Parties and shall not be held liable for 
 costs or damages associated with a Release of Hazardous Materials:  


 
A. Persons otherwise liable who can establish by a preponderance of the evidence that 


the Release or threat of Release of Hazardous Materials and the damages resulting 
there from were caused solely by an act of God or an act of war; 


 
B. Persons who are defined as Bona Fide Prospective Purchasers of a Contaminated-


Site and have entered a settlement or remedial agreement with the Department 
related to the same Contaminated-Site; 


 
C. Persons who are not Operators and who act solely as custodial receivers or who can 


establish by a preponderance of evidence that they are an innocent land Owner and 
the Release or threat of Release were caused solely by an act or omission of a third 
party other than an employer or agent of the defendant, or whose act or omission 
occurs in connection with a contractual relationship, existing directly or indirectly, 
with the defendant if the defendant establishes: 


 
i.  That it exercised due diligence in the acquisition of the Contaminated-Site at 


the time of purchase and exercised due care with respect to the Hazardous 
Material concerned, taking into consideration the characteristics of such 
Hazardous Material, in light of the facts and circumstances; and 


 
ii.  That it took precautions against foreseeable acts, or omissions of any such 


third party and the consequences that could foresee ably result from such acts 
or omissions; and 
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D. Persons who maintain indicia of ownership solely to protect a security interest in 


land and are not Operators. 
 


III. For the purposes of this definition, a secured lender is not deemed an Owner or an 
 Operator if in order to protect its security interest the secured lender accepts title to a 
 Contaminated-Site through foreclosure, or by accepting the deed to the 
 Contaminated-Site in lieu of foreclosure, and meeting the following requirements: 
 
A. The secured lender can demonstrate that no act of the secured lender or its agent(s), 


after accepting title, caused or contributed to a Release of Hazardous Materials; 
 


B. The secured lender provides notification, if required, pursuant to Rule 5.01 
(Notification of Release) if notification had not previously been provided to the 
Department; 


 
C. The secured lender does not acquire property which presents an Imminent Hazard, or 


in the event of discovery of an Imminent Hazard subsequent to foreclosure, the 
secured lender takes appropriate action pursuant to Section 6 (EMERGENCY AND 
SHORT-TERM RESPONSE) of the Remediation Regulations to stop, minimize or 
remove the imminent threat; 


 
D. The secured lender provides the Department and its agents with access to the 


Contaminated-Site; and 
 


E. The secured lender acts diligently to sell or otherwise divest itself of ownership or 
possession of the Contaminated-Site in a timely manner.  For the first eighteen (18) 
months after accepting or taking title, the secured lender is presumptively assumed to 
be actively seeking to divest the property.  In this period, it is the burden of the 
Department to demonstrate that the lender is not pursuing reasonable good faith 
efforts.  For the time period after eighteen (18) months of accepting or taking title, 
the burden shifts to the secured lender to affirmatively demonstrate that it has 
undertaken, and continues to undertake, good faith efforts to sell the property. 


 
3.71  School shall mean any residential or non-residential school building, public, private or 


charter, of any city or town or community educational system regulated, directly or 
secondarily, by the board of regents for elementary and secondary education or the 
department of elementary and secondary education or any other state education board or 
local city or town school board or school committee or other legal educational subdivision 
acting under it. The term "school or schools" includes, but is not limited to, school 
playgrounds, school administration buildings, indoor school athletic facilities, school 
gymnasiums, school locker rooms, and similar school buildings.   It does not include 
institutions of higher education or child-care facilities as regulated by the Department of 
Children, Youth and Families.  
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3.72 Sediment shall mean the unconsolidated inorganic and organic material that is suspended in 


and is being transported by Surface Water, or has settled out of Surface Water. 
 
3.73 Source Area shall mean the horizontal and vertical extent of natural or man-made media 


impacted by a Release of Hazardous Materials or causing a Release of Hazardous Materials 
at concentrations in excess of the reportable concentrations described in Rule 5.01.B 
(Reportable Concentrations for Soil) and Rule 5.01.C (Reportable Concentrations for 
Groundwater), and determined by the Department to pose a potential threat to human health 
and the environment.  For purposes of these regulations, sanitary landfills licensed under the 
Rules and Regulations for Solid Waste Management Facilities on or after 18 June 1992 are 
not Source Areas. 


 
3.74 Surface Water shall mean any body of water open to the atmosphere including brooks, 


streams, rivers, ponds, lakes, bays or Wetlands. 
 
3.75 Tank shall mean a stationary device designed to contain an accumulation of Hazardous 


Material which is constructed primarily of non-earthen materials which provide structural 
support. 


 
3.76 Transport Vehicle shall mean a motor vehicle, trailer or rail car used for the transportation 


of cargo by any mode.  Each cargo-carrying body (trailer, railroad freight car, etc.) is a 
separate Transport Vehicle. 


 
3.77 Treatment shall mean any method, technique, or process, including neutralization or 


incineration, designed to change the physical, chemical, or biological character or 
composition of any Hazardous Material. 


 
3.78 Underground Injection Control System shall mean any active or inactive system or 


structure used for the subsurface discharge of commercial or industrial wastewater. 
 
3.79 Vadose Zone shall mean the full extent of the soil column existing above the elevation of 


Groundwater for the purposes of the Remediation Regulations. 
 
3.80 Vessel shall mean any boat or watercraft whether moved by oars, paddles, sails, or other 


power mechanism, inboard or outboard, or any other boat or structure floating upon the 
water whether or not capable of self locomotion, including house boats, barges and similar 
floating objects. 


 
3.81 Well shall mean a bored, drilled, or driven shaft or a dug hole, with a depth that is greater 


than its largest surface dimension, through which groundwater has flowed, flows, or may 
flow under natural or induced pressure and that has been modified for purposes of obtaining 
water. 
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3.82 Wellhead Protection Area shall mean a three-dimensional zone, designated by the Director 
and delineated pursuant to Section 18 of the Groundwater Quality Rules, surrounding a well 
or wellfield supplying a public water supply system, through which water will move toward 
and reach such well or wellfield. 


 
3.83 Wetland shall mean any area that is inundated or saturated by surface or groundwater at a 


frequency and duration sufficient to support, and that under normal circumstances do 
support, a prevalence of vegetation typically adapted for life in saturated soil conditions.  
Wetlands generally include swamps, marshes, bogs and similar areas. 


 
3.84 40 CFR ... shall mean that section or subsection of the Code of Federal Regulations, Title 


40, Protection of Environment, Chapter l, Environmental Protection Agency.  References to 
the Administrator, appearing therein, shall be interpreted as referring to the Director. 


 
 
4.00 PROHIBITIONS, MANAGEMENT, INSPECTIONS AND ANALYTICAL 


METHODS 
 
4.01 Prohibition on Unpermitted Release or Disposal:  No Person shall release any Hazardous 


Material in any manner which may impact the classification or uses of the land, ground 
water, or Surface Water without complying with all applicable rules and regulations. 


 
4.02 Management of Unpermitted Releases:  Any Responsible Party who discovers or is 


notified of the potential unpermitted disposal, release or presence of Hazardous Materials 
released from, present on, or originating from its operations or property shall immediately 
initiate investigations and actions as specified in Sections 5 (NOTIFICATION) through 
Section 12 of these regulations. 


 
Sites listed on the National Priorities List shall comply with the requirements of the National 
Contingency Plan (40 CFR Part 300).  Said sites shall also comply with these regulations 
where applicable or relevant and appropriate, or more stringent than EPA requirements, 
including, but not limited to, the requirements of Rule 8.0.  


 
4.03 Additional Compliance:  Any action taken pursuant to the requirements of these regulations 


shall be done in compliance with all applicable environmental statutes and regulations.  
Nothing in these regulations shall be construed to limit the authority of the Department to act 
pursuant to other existing statutes and regulations. 


 
4.04 Inspections; Right of Entry:  For purposes of enforcement of these regulations, the Director 


may: 
A. Enter any place the Director has reason to believe Hazardous Materials are 


generated, used, stored, treated, or disposed of, and which may have contributed to a 
Release; 
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B. Inspect any place, material, vessel or transport vehicle that the Director has reason to 
believe is associated with a Release of Hazardous Material; 


 
C. Obtain samples of any material, from any vessel or transport vehicle or place, which 


the Director has reason to believe was Released, is or was contaminated by a 
Release, or is otherwise associated with a Release, of Hazardous Material; and 


 
D. Inspect and copy records, reports, information, or test results kept or maintained at 


any place, on any vessel or transport vehicle, that the Director has reason to believe 
is associated with a Release of Hazardous Material. 


 
4.05 Analytical Methods:  To the extent that laboratory analysis is utilized pursuant to Section 5 


(NOTIFICATION), the analytical protocol shall be consistent with the specified methods 
listed in Appendix B.  Equivalent or alternative methods may be used throughout any other 
phase of the management of a Contaminated-Site with specific prior written approval from 
the Director. 


 
 
5.00 NOTIFICATION 
 
5.01 Notification of Release:  A Responsible Party shall notify the Department, in writing in both 


hard copy and electronic format (as specified by the Department), of the discovery of any 
Release in accordance with the requirements of this Rule which was not previously reported 
to the Department by any Responsible Party.  Any Release which requires notification 
pursuant to this Rule shall be reported no later than 15 days after the discovery of the 
Release. 


 
A. Exemptions from Notification: 


 
Any Release that is solely the result of an underground injection control system or a 
leaking underground storage tank is exempt from the reporting requirements of the 
Remediation Regulations. 


 
B. Reportable Concentrations for Soil: 


 
For those concentrations of Hazardous Substances which are in excess of any of the 
soil objectives as specified in Tables 1 or 2 of Rule 8.02.B (Method 1 Soil 
Objectives), as appropriate, or which are not specified in Tables 1 or 2 and are in an 
amount and concentration which present a significant potential to cause an acute or 
chronic adverse effect on human health or the environment, the Responsible Party 
shall provide notification to the Office of Waste Management consistent with Rule 
5.02 (Contents of Notification), except as otherwise provided in this Rule. 


 







 
21 


Notification of a Release for soil is not required provided that all of the following 
site conditions are met: 


 
i. The Release has impacted an area currently limited to 


Industrial/Commercial Activity; 
 


ii. The reasonably foreseeable future use of the property impacted by the 
Release is limited to Industrial/Commercial Activity; 


 
iii. The groundwater underlying the site is classified as a GB area; 


 
iv. There are no well head protection areas or active wells known to the 


Performing Party or their representatives within 500 feet; 
 


v. The Hazardous Substances of concern are listed in Table 1 and Table 2, and 
are at concentrations which are below the industrial/commercial Direct 
Exposure Criteria, and below the GB leachability criteria as listed in those 
tables, respectively; 


 
vi. There are no GA/GAA areas within 500 feet of the Release; 


 
vii. The abutting properties are used for Industrial/Commercial Activity; and 


 
viii. There is no physical boundary of any wetland or surface water within 500 


feet of the Release. 
 


C. Reportable Concentrations for Groundwater: 
 


Responsible Parties that have had a Release which has impacted or threatens to 
impact groundwater shall notify the Department when: 


 
i. Any Hazardous Substance in groundwater is at a concentration which 


exceeds any of the groundwater objectives for the Hazardous Substance as 
specified in Tables 3 and 4 of Rule 8.03 (Groundwater Objectives), as 
appropriate; or 


 
ii. Any Hazardous Substance in groundwater which is not specified in Tables 


3 or 4 is in an amount and concentration which presents a significant 
potential to cause an acute or chronic adverse effect on human health or the 
environment; or 


 
iii. A Responsible Party has reasonable cause to believe that a discharge or 


Release has occurred which may result in an exceedance of any appropriate 
groundwater objective. 
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5.02 Contents of Notification:  For any Release of Hazardous Materials which triggers 


notification pursuant to Rule 5.01 (Notification of Release), the written notification shall 
include, but not necessarily be limited to, all of the following information (a form is provided 
in Appendix C which may be used as the notification submittal for all Releases except for 
those Releases posing an Imminent Hazard): 


 
A. The names, addresses and telephone numbers of:  the Person notifying the 


Department of the Release; the Owner(s) and Operator(s) of any properties impacted 
by the Release or of the vessel where the Release has occurred; any other 
Responsible Parties; and the contact Person at the impacted area or vessel where the 
Release has occurred; 


 
B. The city/town, street address, legal description (plat and lot) and the general location 


of the area impacted by the Release;  
 


C. The date of and the circumstances leading to and surrounding the discovery of the 
Release; 


 
D. An identification of the Hazardous Material Released, the approximate 


concentrations of Hazardous Substances in the Released material and the 
approximate quantity of the Hazardous Material Released; 


 
E. An initial estimate of the source of the Release and the extent of contamination 


resulting from the Release; 
 


F. Measures taken or proposed to be taken in response to the Release as of the time of 
notification; 


 
G. Any other relevant information relating to the potential for environmental impacts 


and other factors evaluated in determining whether or not the Release presents an 
Imminent Hazard, including but not limited to:  


 
i. A determination as to whether a Release of Hazardous Material has the 


potential to adversely impact any wetland or surface water; and 
 


ii. A determination as to whether the extent of Hazardous Material 
contamination in soil or groundwater is within 500 feet of a surface water 
or wetland; 


 
H. A determination as to whether the Release impacts an area utilized for Residential 


Activity, industrial commercial activity, or both; 
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I. An identification of the underlying groundwater classification, and if the 
classification is GB, the distance to the nearest GA/GAA area; and 


 
J. An indication of whether a background determination consistent with Rule 8.06 


(Background Concentrations for Soil) will be performed and submitted subsequent to 
notification. 


 
 
6.00 EMERGENCY OR SHORT-TERM RESPONSE 
 
6.01 Emergency or Short-Term Response Actions:  The Responsible Party shall immediately 


notify the Department with the information outlined in Rule 5.02 (Contents of Notification) 
and take appropriate action to stop or minimize a Release of Hazardous Material posing an 
Imminent Hazard and/or any on-going spill of Hazardous Material at the time of discovery. 


 
All Emergency or Short-Term Response Actions undertaken by the Responsible Party shall 
be conducted in a manner which is protective of human health and the environment. 


 
 No Emergency or Short-Term Response Action undertaken by the Responsible Party may be 


conducted in a manner which increases the potential for harm, either short-term or long-term, 
to human health or the environment. 


 
6.02 Treatment Actions:  All Emergency or Short-Term Response Actions which include the 


treatment of Hazardous Material or of substances contaminated by a Release of Hazardous 
Material shall be approved by the Director prior to initiation. 


  
6.03 Duration:  The duration of Emergency or Short-Term Response Actions involving the 


treatment of Hazardous Material or of substances contaminated by a Release of Hazardous 
Material will be determined on an incident-specific basis by the Department. 


 
The duration of any portion of an approved Emergency or Short-Term Response Action 
involving Hazardous Waste treatment is limited to less than twenty-four (24) hours from the 
time of discovery of the Release. 


 
6.04 Emergency Permits:  In cases where on-site treatment of Hazardous Waste is necessary to 


remove the Imminent Hazard, and it is anticipated to take longer than twenty-four (24) 
hours, Responsible Parties shall obtain an Emergency Permit prior to initiating the treatment 
actions proposed as part of that response. 


 
Emergency Permit applications shall be submitted in both hard copy and electronic format 
(as specified by the Department) and shall include the manner and location of all proposed 
treatment operations. 
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Application for an Emergency Permit may be made orally with a written application 
following no later than forty-eight (48) hours after the discovery of the Release. 


 
Emergency Permits may be granted orally with a written permit subsequently issued. 


 
6.05 Emergency Permit Duration:  Emergency Permits shall not exceed ninety (90) days in 


duration. 
 
6.06 Public Notice Requirements: 
 
 I. Emergency Permit Requirements:  All Emergency Permits will be accompanied by a 


public notice published in a local newspaper of largest regional circulation.  The Responsible 
Party will write that notice in a block ad format and be responsible for its publication.  A 
final copy of the public notice shall be submitted and approved by the Department prior to 
publication.  The notice shall be published within ten (10) days of the Release. 


 
The notice shall contain, at a minimum, the following information: 


 
A. The name and address of the Responsible Party receiving the permit; 


 
B. A brief description of the Hazardous Wastes involved; 


 
C. A brief description of the treatment action and/or other actions authorized by the 


permit;  
 


D. The name and address of the permitting agency; and 
 


E. The duration and effective dates of the permit. 
 


 II. General: The Performing Party shall notify all abutting property owners, tenants, 
easement holders, the municipality, and any community well suppliers associated with any 
well head protection areas which encircle the Contaminated-Site, that the Emergency or 
Short-Term Response Action is complete and make available to them the findings of the 
Emergency or Short-Term Response Report submitted per Rule 6.09. 
 
 
Note - For Emergency or Short-Term Response Actions approved under Rule 6.0, 
compliance with Rule 6.06 shall constitute full Public Involvement, except for locations 
identified in Rule 7.07 A. iii.  Locations specifically identified in Rule 7.07 A iii shall also 
meet the additional Public Involvement requirements of Rule 7.07.  


 
6.07 Cessation Orders:  The Director may order, via an Immediate Compliance Order or Order 


to Cease and Desist, the immediate cessation of any Emergency or Short-Term Response 
Action without process if the Director has reason to believe that the termination of that 
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response action is necessary to protect human health or the environment.  An order may also 
be issued if the Director finds that the Responsible Party has not complied with the terms and 
conditions of an Emergency Permit, or if the known or suspected Imminent Hazard has been 
removed.    


 
6.08 Monitoring and Evaluation:  In all cases where an Emergency or Short-Term Response 


Action is initiated, the Responsible Party shall, throughout the implementation of that action, 
monitor and evaluate the performance, effectiveness and completeness of the action in 
abating, preventing or eliminating contamination and, more specifically, the Imminent 
Hazard.  The Director may require the submittal of progress reports on a specified schedule 
throughout the Emergency or Short-Term Response Action.  


 
6.09 Emergency or Short-Term Response Report:  Following the completion of any 


Emergency or Short-Term Response Action, the Responsible Party undertaking the action 
shall prepare an Emergency or Short-Term Response Report providing a detailed summary 
of all investigations and activities taken in response to the Release.  This report shall be 
submitted to the Department in both hard copy and electronic format (as specified by the 
Department) within thirty days of completion of the Emergency or Short-Term Response 
Action. 


 
The Emergency or Short-Term Response Report shall contain, where applicable, at least the 
following information: 


 
A. The basis for the determination of whether the Release presented an Imminent 


Hazard; 
 


B. The design specifications of any physical structures built or installed as part of the 
response; 


 
C. A site plan showing the areal extent of the Release and noting all treatment units, 


pertinent structures, areas, and/or other aspects of the Release and Emergency or 
Short-Term Response Action; 


 
D. Documentation of any off-site migration of Released material including notation of 


any factors, such as weather conditions, which may have caused or aggravated this 
migration; 


 
E. The locations of all samples, including those from monitoring activities, taken and 


the results of the analysis of those samples; 
 


F. The manifests, receipts and/or bills of lading for any Hazardous Material or material 
contaminated by the Release; 
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G. The nature, concentrations and extent of residual contamination.  In cases where the 
Responsible Party considers the Emergency or Short-Term Response Action as the 
final remedy, the Responsible Party shall demonstrate compliance with Section 8 
(RISK MANAGEMENT); and 


 
H. In cases where an Emergency Permit was issued, evidence that Public Notice was 
 issued pursuant to the requirements of Rule 6.06 (Public Notice). 
 


6.10 Certification Requirements:  The Emergency or Short-Term Response Report and all 
associated progress reports shall include the following statements signed by an authorized 
representative of the party specified: 


 
A. A statement signed by an authorized representative of the Person who prepared the 


Emergency or Short-Term Response Report certifying the accuracy of the 
information contained in that report to the best of their knowledge. 


 
B. A statement signed by the Responsible Party responsible for the submittal of the 


Emergency or Short-Term Response Report certifying that the report is a complete and 
accurate representation of the circumstances known about the Release and the 
subsequent response activities to the best of their knowledge. 


 
6.11 Following review of the Emergency or Short-Term Response Report, the Department shall 
 either issue:  
 


A. a No-Further Action Letter (NFA), if only localized areas of concern have been 
satisfactorily addressed, or  


B. a Letter of Compliance (LOC)/Interim Letter of Compliance (ILOC), if the site has 
been adequately assessed and/or deemed compliant, or   


C. a letter notifying the Responsible Parties that additional investigation, remedial 
actions, are required under Rules 7.0, 8.0, and 9.0 (as applicable). 


 
 
7.00 SITE INVESTIGATION 
 
7.01 Site Investigation:   
 


A.  The Director may require a Performing Party for any Contaminated-Site to conduct, in a 
specified amount of time, an investigation of the Contaminated-Site to adequately assess the 
nature and extent of contamination, and to evaluate and design a proposed remedy.  The 
Director shall base the decision to require the investigation on the available information 
regarding the mobility, toxicity and volume of the Hazardous Material Released and the 
resultant potential for harm to human health or the environment. 
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The Site Investigation shall determine the nature and extent of the Contaminated-Site and the 
actual and potential impacts of the Release.  Remedial alternatives shall be considered and 
data generated during the Site Investigation shall be in such a form and substance as to aid in 
the selection of a remedy for the Contaminated-Site that is protective of both human health 
and the environment.   


 
The scope of the Site Investigation shall be tailored to specific conditions and circumstances 
at the site under investigation using professional judgment.  The Remedial Investigation may 
be conducted in phases which may focus on specific Releases, Source Areas or exposure 
pathways.  
 
B. A Performing Party shall complete a site investigation in accordance with Rule 7.00, as 


required by the Director, and submit a site investigation report in both hard copy and 
electronic format (as specified by the Department) for review and approval.  


 
C. Whenever a site that is known to be contaminated or is suspected of being contaminated 


based upon its past use is considered for possible reuse as the location of a School, 
Child-Care Facility, or as a Recreational Facility for Public Use that supports existing or 
proposed Active Recreation, the Performing Party must complete All Appropriate 
Inquiries (AAI), as defined in these regulations, and conduct the public notification and 
public involvement processes required by Rule 7.07 (A)(iii) prior to the initiation of the 
Site Investigation, In addition, the Performing Party is hereby required to post a sign at 
the Contaminated Site in accordance with the specific sign requirements detailed in this 
section.  


 
D. The Performing Party shall post signs at all Contaminated-Sites located in 


Environmental Justice Focus Areas to inform local residents about the project. When 
deemed appropriate signs will be required to be posted in a language (or languages) 
other than English. Signs shall be: 


 
1. at least four feet by six feet in size; 
2. posted for at least 30 days minimum and from a date one week prior to the initiation 


of field work for the Site Investigation to a date at least one week following the 
issuance of either an Interim Letter of Compliance or Letter of Compliance or other 
official communication from the Department that no further action is necessary, or 
for a twelve (12) month maximum period, 


3. maintained in legible condition by the Performing Party;  
4.   clearly visible from the nearest public highway/road; and 
5. include the name/phone number/address of an individual from whom any interested 
person may obtain information about the site or remediation and any web site address 
containing such information. 


 
7.02 Site Investigation Work Plan:  Upon formal written notification from the Department  that 


a Site Investigation is necessary, the Performing Party may develop, and submit to the 
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Department for review, comment, guidance and approval, a work plan detailing the specific 
objectives of the Site Investigation, the data that is necessary to meet those objectives, and 
the methods which will be used to collect that data.  Unless otherwise specified by the 
Director, submittal of the Site Investigation Work Plan is voluntary.  If the Performing Party 
elects to submit a Site Investigation Work Plan to the Department, that work plan shall be 
submitted in both hard copy and electronic format (as specified by the Department) 


 
7.03 Site Investigation Scope:  The Site Investigation Report shall contain the following 


information on the Contaminated-Site where the spill or Release occurred, as appropriate: 
 


A. A list of specific objectives of the Site Investigation identifying all data collected to 
completely characterize the Contaminated-Site, the Release, the impacts of the 
Release and to select a remedy; 


 
B. All information previously reported in a Notification of Release required by Rule 


5.01 (Notification of Release) and an Emergency and Short-Term Response Report 
required by Rule 6.09 (Emergency and Short-Term Response Report), if applicable.  
The Performing Party may elaborate and expand on any and all information found in 
those reports.  The Performing Party shall correct any incorrect information or 
interpretations contained in those reports prior to their incorporation into the Site 
Investigation Report; 


 
C. Documentation of any past incidents or releases (fires, spills, explosions, leaks, etc.); 


 
D. A list of past Owners and Operators at the Contaminated-Site including their past 


uses of the property, a sequencing of property transfers and time periods of 
occupancy to the extent that this information is available; 


 
E. All previously existing environmental information which characterizes the 


Contaminated-Site and all information that led to the discovery of a Contaminated-
Site; 


 
F. A description of the current uses and zoning of the Contaminated-Site including a 


brief statement on each active operation performed therewith, a description of the 
processes employed, a list of all wastes generated, a list of all Hazardous Materials 
handled, and a statement summarizing any Residential Activity on the Contaminated-
Site; 


 
G. A locus map showing the location of the Contaminated-Site using the U.S. 


Geological Survey 7.5 minute quadrangle map or a copy of a section of that U.S.G.S. 
map; 


 
H. A site plan, drawn to scale, showing the locations of all buildings, activities and 


structures on the Contaminated-Site including, but not limited to: 
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i. A North arrow; 


 
ii. Wells; 


 
iii. Underground injection control systems, septic tanks, underground storage 


tanks, piping and other underground structures; 
 


iv. Outdoor Hazardous Material storage and handling areas, and extent of 
paved areas; 


 
v. The location of all environmental samples previously taken at the 


Contaminated-Site; 
 


vi. All waste management and disposal areas, active and/or historical; and 
 


vii. Property lines; 
 


I. A general characterization of the property surrounding the area affected by the 
Release including, but not limited to: 


 
i. The location and distance to any surface water bodies within five hundred 


(500) feet of the Contaminated-Site; 
 


ii. The location and distance to any Environmentally Sensitive Areas within 
five hundred (500) feet of the Contaminated-Site; 


 
iii. The actual sources of potable water for all properties immediately abutting 


the Contaminated-Site;  
 
iv. The location and distance to all public water supplies which have been 


active within the previous 2 years and within one (1) mile of the 
Contaminated-Site; 


 
v. A determination as to whether the Release impacts any off-site area utilized 


for residential or industrial/commercial property or both; and 
 


vi. A determination of the underlying groundwater classification and if the 
classification is GB, the distance to the nearest GA/GAA area; 


 
J. Classifications of surface water and ground water at or surrounding the 


Contaminated-Site which could be potentially impacted by the Release of Hazardous 
Materials; 
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K. A description of the contamination resulting from the Release including, but not 
limited to: 


 
i. Free liquids on the surface; 


 
ii. Concentrations of Hazardous Substances which can be shown to present an 


actual or potential threat to human health, including, but not limited to, any 
concentrations of Hazardous Substances in excess of any of the remedial 
objectives listed in Tables 1 or 2 of Rule 8.02.B (Method 1 Soil Objectives) 
or Tables 3 or 4 of Rule 8.03.B (Method 1 Groundwater Objectives); or 
Section 12 (Special Requirements for Managing Arsenic in Soil); 


 
iii. A determination/opinion as to whether the Release of Hazardous Material 


has the potential to adversely impact an Environmentally Sensitive Area; 
 


iv. Contamination of man-made structures; 
 


v. Odors or stained soil; 
 


vi. Stressed vegetation; 
 


vii. The presence of excavated or stockpiled material and an estimate of its total 
volume;  


 
viii. Environmental sampling locations, sampling procedures and copies of the 


results of any analytical testing undertaken at the Contaminated-Site; and 
 


ix. A list of the Hazardous Substances at the Contaminated-Site; 
 


L. The concentration gradients of Hazardous Substances throughout the Contaminated-
Site for each media impacted by the Release of Hazardous Materials; 


 
M. The methodology and results of any investigation conducted to determine 


background concentrations of Hazardous Substances identified at the Contaminated-
Site (for arsenic in soil - see Section 12); 


 
N. A listing and evaluation of the site-specific hydrogeological properties that could 


influence the migration of Hazardous Substances throughout and away from the 
Contaminated-Site, including but not limited to, where appropriate: 


 
i.  The depth to groundwater; 


 
ii. The presence and effects of both the natural and man-made barriers to and 


conduits for contaminant migration; 
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iii. A characterization of the bedrock; and 


 
iv. The groundwater contours, flow rates and gradients throughout the 


Contaminated-Site; 
 


O. A characterization of the topography and surface water and run-off flow patterns, 
including the flooding potential, of the Contaminated-Site; 


 
P. The potential for Hazardous Substances from the Contaminated-Site to volatilize and 


any and all potential impacts of the volatilization to structures within the 
Contaminated-Site; 


 
Q. The potential for entrainment of Hazardous Substances from the Contaminated-Site 


by wind or erosion actions; 
 


R. Detailed protocols for all fate and transport models used in the Site Investigation;  
  
S. A complete list of all samples taken, the location of all samples, parameters tested for 


and analytical methods used during the Site Investigation;  
 


T. Construction plans and development procedures for all monitoring wells.  Well 
construction shall be consistent with the requirements of Appendix 1 of the 
Groundwater Quality Rules; 


 
U. Procedures for the handling, storage and disposal of wastes derived from and during 


the investigation if such procedures deviate from the Department's Guidelines for the 
Management of Investigation Derived Waste (Policy Memo 95-01); 


 
V. A quality assurance and quality control evaluation summary report for sample 
 handling and analytical procedures, including, but not necessarily limited to, chain-
 of-custody procedures and sample preservation techniques;  
 
W. A detailed explanation of how the Public Involvement requirements set forth  in Rule 


7.07 were met. 
 


X. Any other site-specific factor that the Director has reason to believe is necessary to 
make an accurate decision as to the appropriate Remedial Action to be taken at the 
Contaminated-Site. 


 
7.04 Development of Remedial Alternatives:  The Site Investigation Report shall contain a 


section proposing remedial alternatives.  This section shall contain a minimum of two 
remedial alternatives other than the no action/natural attenuation alternative unless this 
requirement is waived by the Department.  It should be clear in this section which of these 







 
32 


alternatives is most preferable.  Cost effectiveness, and permanency of the remedial 
alternatives may be used to support the selection of the preferred alternative.   


 
All alternatives shall be supported by relevant data contained in the Site Investigation Report 
and consistent with the current and reasonably foreseeable land usage, and documentation of 
the following: 


 
A. Compliance with Section 8 (RISK MANAGEMENT); and Section 12 (SPECIAL 


REQUIREMENTS FOR MANAGING ARSENIC IN SOIL);  
 


B. Technical feasibility of the preferred remedial alternative;  
 


C. Compliance with State and local laws and regulations, or other public concerns; and 
 


D. The ability of the Performing Party to perform the preferred remedial alternative. 
 
7.05 Certification Requirements:  The Site Investigation Report and all associated progress 


reports shall include the following statements signed by an authorized representative of the 
party specified: 


 
A. A statement signed by an authorized representative of the Person who prepared the 


Site Investigation Report certifying the completeness and accuracy of the 
information contained in that report to the best of their knowledge; and 


 
B. A statement signed by the Performing Party responsible for the submittal of the Site 


Investigation Report certifying that the report is a complete and accurate 
representation of the Contaminated-Site and the Release and contains all known facts 
surrounding the Release to the best of their knowledge. 


 
7.06 Progress Reports:  Unless otherwise specified by the Director, the Performing Party shall 


during the implementation of the Site Investigation, submit periodic progress reports in both 
hard copy and electronic format (as specified by the Department) on the status of the 
investigation and interim reports on any milestones achieved in the project. 


 
7.07 Public Involvement: 
 


A. Public Notice:  Public Notice is required at two (2) points during the Site Investigation. 
 


i. Prior to conducting Site Investigation field activities at a known Contaminated-Site, 
the Performing Party shall notify all abutting property owners, tenants, easement 
holders, and the municipality that investigation activities are about to occur; and 


 
ii. When the Site Investigation is deemed complete, the Department will issue a 


program letter confirming that the Performing Party has adequately assessed the 
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nature and extent of contamination at the Contaminated-Site.  Prior to the formal 
Department approval of the Site Investigation Report (in the form of a Remedial 
Decision Letter), the Performing Party shall notify all abutting property owners, 
tenants, easement holders, the municipality, and any community well suppliers 
associated with any well head protection areas which encircle the Contaminated-Site, 
that the investigation is complete and provide them with the findings of the 
investigation and any proposed remedial alternative which includes on-site treatment 
and/or containment of Hazardous Materials as part of the final remedy. 


 
iii. Whenever a site that is known to be contaminated or is suspected of being 


contaminated based upon its past use is considered for possible reuse as the location 
of a School, Child-Care Facility, or as a Recreational Facility for Public Use that 
supports existing or proposed Active Recreation, the person proposing such reuse 
shall, prior to the establishment of a final scope of investigation for the site and after 
the completion of All Appropriate Inquiries, hold a public meeting for the purposes 
of obtaining information about conditions at the site and the environmental history at 
the site that may be useful in establishing the scope of the investigation of the site 
and/or establishing the objectives for the environmental clean-up of the site. The 
public meeting shall be held in the city or town in which the site is located; public 
notice shall be given of the meeting at least ten (10) business days prior to the 
meeting; public notice of the meeting shall be provided to all abutting property 
owners, tenants, easement holders and the municipality; the public meeting shall be 
conducted in a manner consistent with the requirements in Section 7.07(C) regarding 
Community Meetings; and following the meeting, the record of the meeting shall be 
open for a period of not less than ten (10) and not more than twenty (20) business 
days for the receipt of public comment. The results of All Appropriate Inquiries, 
analysis and the public meeting, including the comment period, shall be documented 
in a written report submitted to the Department in both hard copy and electronic 
format (as specified by the Department) within 72 hours of the meeting.   
   (a) No work (remediation or construction), shall be permitted at the property 
until the public meeting and comment period regarding the site's proposed reuse 
has closed except where the director determines that such work is necessary to 
mitigate or prevent:  


(1) an imminent threat to human health, public safety or the environment; 
or  


(2) off-site migration of known or suspected contamination.  


   (b) The public notice, meeting and comment period required by this section 
shall be in addition to any other requirements for public notice and comment 
relating to the investigation or remedy of the site and may be made part of another 
meeting pertaining to the site provided that the minimum standards established by 
this section for notice and comment are met. Any investigation or remediation 
undertaken prior to the completion of the public comment period shall be limited 
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to measures necessary to define and/or mitigate the imminent threat and/or off-
site migration.  


 
B. Fact Sheets and Enhanced Communication: For Contaminated-Sites located in 


Environmental Justice Focus Areas, the Performing Party shall prepare a site specific fact 
sheet presenting the known history of the site, the suspected contamination (based on both 
historical uses and existing environmental information), the point in the process where the 
Contaminated-Site is and the expected path moving forward, and the Department’s 
contact information for the site. Draft fact sheets shall be submitted to the Department in 
both hard copy and electronic format (as specified by the Department) along with a 
proposed communications plan on how to effectively disseminate the information in the 
community around the Contaminated-Site.  Said materials shall be submitted to the 
Department prior to the commencement of the public notice specified in Section 7.07A   
Information to be provided to the community shall include, at a minimum, the final 
approved site specific fact sheet and informational materials about  the Department and 
the Department’s Site Remediation and Brownfields program, which will be provided by 
the Department.  When appropriate, such materials will be required to be provided in a 
language (or languages) other than English.  After review and approval, the Performing 
Party shall implement the communications plan.  


  
C. Community Meetings: Whenever requested by twenty-five (25) persons, or by a 


governmental subdivision or agency, or by an association having not less than twenty-five 
(25) members,  who are either located near a Contaminated-Site or are potential users of 
the Contaminated-Site after redevelopment , an initial community meeting will be held.  
The request for said community meeting shall be submitted in writing to the Performing 
Party and the Department. The purpose of the meeting is to: 1) disseminate information 
about the Department’s Site Remediation program and the specific Contaminated-Site of 
interest; 2) document community comments and concerns about the investigation, clean-
up, and reuse of the Contaminated-Site; and 3) engage in a dialogue with the public about 
the Contaminated-Site.  


 
Community meetings will be organized by the Performing Party and will be accessible to 
those who wish to attend (considering public transportation and access for disabled).  All 
meetings will be held at a time and place convenient to all participants.  An atmosphere of 
“equal participation” among all involved should be established – avoiding panels, head 
tables, or auditorium presentations.  Translation assistance for non-English speakers shall 
be provided by the Performing Party when appropriate.  


 
A written summary of all public meetings must be submitted to the Department in both 
hard copy and electronic format (as specified by the Department) by the Performing 
Party within 72 hours of the meeting.  At a minimum, the written meeting summary 
must: 
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1. Identify the main issues of concern to the community, including efforts at 
the meeting to draw out local knowledge about the Contaminated-Site, 
concerns about the investigation and clean-up, and any concerns about the 
reuse plan; 


2. Document requests by the community for a continued dialog, including 
the requested form and frequency; and 


3. Formulate a proposed response to the issues raised through specific, clear 
action items and schedules 


 
 


D. Information Repositories:  When the Department receives a request to make information 
more available in the community, the Department may require the Performing Party to 
establish an informational repository in the community near the Contaminated-Site in 
accordance with the following requirements:  


 
1. The information repository shall contain all documents, reports, data, and 


information deemed necessary by the Department to fulfill the purposes for 
which the repository is established.   


2. The information repository shall be located and maintained at a location chosen 
by the Performing Party.  If the Department finds the location unsuitable for the 
purposes and persons for which it was established, due to problems with the 
location, hours of availability, access, or other relevant considerations, then the 
Department shall specify a more appropriate site.  


3. The Performing Party shall be responsible for maintaining and updating the 
repository with appropriate information throughout a time period specified by  
the Department.  The Performing Party may close the repository when either an 
Interim Letter of Compliance or final Letter of Compliance is issued for the site, 
or, after petitioning the Department, if the Department determines that there is no 
longer a need to maintain the repository in the community.  


4. The Department may require the Performing Party to create an electronic 
repository in lieu of or in addition to a repository located in the community.  


 
E. Public Involvement Plans:  The Performing Party shall develop, and submit to the 


Department for review and approval in both hard copy and electronic format (as specified 
by the Department), a site-specific public involvement plan for any Contaminated-Site for 
which the Department has received a Notification of Release and for which a minimum of 
twenty-five (25) residents, local officials or other interested parties have requested, in 
writing and in the form of a petition, that a formal process be set up for their participation 
in cleanup planning.  The Public Involvement Plan shall address all relevant and 
applicable requirements of Rule 7.07 A, B, C, and D.  


 
7.08 Site Investigation Report:  A completed Site Investigation Report shall contain all the 


information set forth in Rules 7.03 (Site Investigation Scope), 7.04 (Development of 
Remedial Alternatives) and 7.05 (Certification Requirements) as necessary and appropriate 
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to meet the goals of the Site Investigation.  The Site Investigation Report shall be submitted 
to the Department, in both hard copy and electronic format (as specified by the Department), 
 with the Site Investigation Submission Checklist (appendix  “I”) for review and approval 
upon completion.  If the Site Investigation Report is deemed unacceptable by the 
Department, the Department will identify the reasons why the report is unacceptable and 
direct the Performing Party to correct the deficiencies. 


 
All sources of information and assumptions presented in the Site Investigation Report and 
any other report incorporated therein shall be properly referenced and documented. 


 
7.09 Remedy Selection:  Upon completion of the Site Investigation Report the Director shall 


issue a Remedial Decision Letter, identifying the preferred remedial alternative.  All 
preferred remedial alternatives which include on-site treatment and/or containment of 
Hazardous Materials as part of the final Contaminated-Site remedy shall be subject to public 
notice as specified in Rule 7.07 (Public Notice), and shall be subject to public review and 
comment regarding the technical feasibility of such preferred remedial alternative prior to 
issuance of the Remedial Decision Letter.  If none of the proposed remedial alternatives are 
acceptable, the Director shall require the Performing Party to consider other remedial 
alternatives. 


 
The Director's decision regarding the appropriateness of the site remedy shall be based upon 
the information contained within the decision record for the Contaminated-Site.  The 
decision record shall include the following: 


 
A. A finalized Site Investigation Report, specifically Rule 7.04 (Development of 


Remedial Alternatives); and 
 


B. A final response, approved by the Department, to substantive public comments 
required by Rule 7.07 (Public Notice).  If the responses to comment are prepared by 
the Performing Party, the responses shall be approved by the Department in order for 
the responses to be considered final.  


 
 
8.00 RISK MANAGEMENT 
 
8.01 Remedial Objectives:  The appropriate remedial objectives for all Hazardous Substances in 


all impacted media at a Contaminated-Site shall be consistent with this Rule so as to manage 
the actual or potential risks to human health and the environment by ensuring that the 
following requirements are met: 


 
A. The remedial objective for each carcinogenic substance does not exceed a 1 X 10-6 


excess lifetime cancer risk level and the cumulative excess lifetime cancer risk posed 
by the Contaminated-Site does not exceed 1 X 10-5; 
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B. The remedial objective for each non-carcinogenic substance does not exceed a 
Hazard Index of 1 and the cumulative Hazard Index posed by the Contaminated-Site 
does not exceed 1 for any target organ; 


 
C. The remedial objective will not significantly contribute to adverse effects to any 


Environmentally Sensitive Areas at or in the vicinity of the Contaminated-Site; 
 


D. The remedial objective will be protective of the natural resources of the State, 
including but not limited to groundwater; and 


 
E. The remedial objective shall address the requirements of Rule 8.07 (Upper 


Concentration Limits). 
 


Specific requirements for the development and application of concentration-based soil and 
groundwater objectives are presented throughout the remainder of this Section. 
Concentration-based soil and groundwater objectives may consider background conditions. 


 
8.02 Soil Objectives:  Unless otherwise specified in these regulations, soil contaminated as a 


result of a Release of Hazardous Materials shall be remediated in a manner which meets the 
direct exposure and leachability criterion for each Hazardous Substance established in Rule 
8.02.B (Method 1 Soil Objectives: Tables 1 and 2), Rule 8.02.C (Method 2 Soil Objectives) 
or Rule 8.04 (Method 3 Remedial Objectives); or the background concentration of the 
Hazardous Substance as established by Rule 8.06 (Background Concentrations for Soils). 
All soil objectives shall be consistent with Rule 8.01 (Remedial Objectives) and Rule 8.02.A 
(General Requirements for Soil Objectives). 


 
A. General Requirements for Soil Objectives: 


 
i. General Requirements for Direct Exposure Criteria: 


 
1. With respect to any Hazardous Substance in soil at a Contaminated-


Site, the Director may approve the application of a direct exposure 
criterion provided it is demonstrated to the satisfaction of the Director 
that the application of such direct exposure criterion at the 
Contaminated-Site will be protective of current and reasonably 
foreseeable future human exposure. 


 
2. Regardless of the method employed for determining the direct 


exposure criterion, the residential direct exposure criterion shall be 
applied throughout the vadose zone for each Hazardous Substance in 
soil, except as otherwise provided in this Rule. 
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The industrial/commercial direct exposure criterion may be applied to 
a depth of at least 2 feet below ground surface for each Hazardous 
Substance in soil if all of the following conditions are met: 


 
a. The Contaminated-Site is currently limited to 


Industrial/Commercial Activity; 
 


b. Access to the property containing the Contaminated-Site is 
limited to individuals working at or temporarily visiting the 
subject parcel; 


 
c. The current and reasonably foreseeable future human 


exposure to soils at the Contaminated-Site is not expected to 
occur beyond a depth of 2 feet below ground surface; and 


 
d. An environmental land usage restriction consistent with Rule 


8.09 (Institutional Controls) is in effect with respect to the 
property, or to the portion of the property containing the 
Contaminated-Site; such an environmental land usage 
restriction shall ensure that the property or restricted portion 
thereof is not used for any Residential Activity in the future 
and that any future use of the property or restricted portion 
thereof is limited to industrial/ commercial activity. 


 
ii. General Requirements for Leachability Criteria: 


 
1. With respect to any Hazardous Substance in soil at a Contaminated-


Site, the Director may approve a leachability criterion provided it is 
demonstrated to the satisfaction of the Director that the application of 
such leachability criterion at the Contaminated-Site is protective of 
the following: 


 
a. The actual and potential uses of the groundwater at the 


Contaminated-Site by ensuring that, at a minimum, the 
leachability criterion will not contribute to an exceedance of 
the applicable groundwater objective for the Hazardous 
Substance as described in Rule 8.03 (Groundwater 
Objectives); and  


 
b. Surface water at or in the vicinity of the Contaminated-Site 


from potential migration of groundwater. 
 


2. Regardless of the method employed for determining the leachability 
criterion, the GA leachability criterion shall be applied throughout  







 
39 


the vadose zone for each Hazardous Substance in soil, except as 
otherwise provided in this Rule. 


 
The GB leachability criterion may be applied throughout the vadose 
zone for each substance in soil if both of the following conditions are 
met: 


 
a. The GB groundwater objective is applicable to the 


groundwater of concern underlying and downgradient of the 
Contaminated-Site in accordance with Rule 8.03 
(Groundwater Objectives); and 


 
b. The application of the GB leachability criterion will not 


contribute to actual or potential impacts to surface water 
and/or sediments as described in the policies and regulations 
of the Office of Water Resources. 


 
iii. Method Requirements for Soil Objectives: 


 
For each of the Hazardous Substances at a Contaminated-Site, the Director 
shall approve the application of a Method 1 Soil Objective established in 
Rule 8.02.B (Method 1 Soil Objectives) provided that the application of the 
Method 1 Soil Objective is consistent with Rule 8.01 (Remedial Objectives), 
Rule 8.02.A (General Requirements for Soil Objectives) and the objective is 
specified in Tables 1 and 2, as appropriate. 


 
If no Method 1 Soil Objective has been promulgated for one or more 
Hazardous Substances in soil at a Contaminated-Site, then the following 
options are available: 


 
1. Method 2 may be used to develop soil objectives for the 


Contaminated-Site as described in Rule 8.02.C (Method 2 Soil 
Objectives).  Method 2 Soil Objectives may be used alone or in 
combination with other Method 1 Soil Objectives.  A combined 
Method 1 and Method 2 approach shall be considered to result in 
Method 2 Soil Objectives; or 


 
2. Method 3 may be used to develop soil objectives for the 


Contaminated-Site as described in Rule 8.04 (Method 3 Remedial 
Objectives). 


 
If a Method 1 Soil Objective has been promulgated for one or more 
Hazardous Substances in soil at a Contaminated-Site, then the following 
options are available: 
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1. The Performing Party may only propose Method 2 to develop 


leachability criteria, as described in Rule 8.02.C (Method 2 Soil 
Objectives).  Method 2 Leachability Criteria may be used alone or in 
combination with other Method 1 Leachability Criteria.  A combined 
Method 1 and Method 2 approach shall be considered to result in 
Method 2 Soil Objectives; or 


 
2. Method 3 may be used to develop soil objectives for the 


Contaminated-Site as described in Rule 8.04 (Method 3 Remedial 
Objectives). 


 
For Hazardous Substances in soil that are determined by either the 
Department or the Performing Party to have a potential to significantly 
contribute to adverse effects to any Environmentally Sensitive Area at or in 
the vicinity of the Contaminated-Site, a Method 3 Ecological Risk 
Assessment shall be performed in accordance with Rule 8.05 (Ecological 
Protection). 


 
iv. Soil Objectives for Total Petroleum Hydrocarbons (TPH): 


 
Although not a single Hazardous Substance, TPH can be useful as an 
indicator of potential adverse impacts to human health from a Release of 
Hazardous Materials.  TPH Soil Objectives shall be applied to a 
Contaminated-Site for which jurisdiction has been established through the 
discovery of a Release as described in Section 5 (NOTIFICATION).  The 
Department will utilize these objectives for non-virgin petroleum/weathered 
petroleum situations as they occur at Contaminated-Sites. 


 
Accordingly, the Department shall require that soil objectives for TPH as 
described in this Rule be applied to a Contaminated-Site in conjunction with 
soil objectives for the Hazardous Substances established pursuant to this 
Section.  The Director shall approve the application of the functional 
equivalent of a direct exposure criterion and leachability criterion for TPH 
provided that the application of the criteria is consistent with Rule 8.01 
(Remedial Objectives) and Rule 8.02.A (General Requirements for Soil 
Objectives).  The Performing Party shall apply the soil objectives for TPH 
described below. 


 
1. The following shall be considered the Method 1 Direct Exposure 


Criteria for TPH, subject to the provided requirements: 
 


a. The Method 1 Residential TPH Direct Exposure Criterion 
shall be 500 ppm; or 
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b. The Method 1 Residential TPH Direct Exposure Criterion 


may be 1000 ppm contingent upon field-verification by 
Department Personnel to ensure that short-term risks are 
managed appropriately prior to approval as a final remedial 
objective; and 


 
c. The Method 1 Industrial/Commercial TPH Direct Exposure 


Criterion shall be 2500 ppm. 
 


2. The following shall be considered the Method 1 Leachability Criteria 
for TPH, subject to the provided requirements:  


 
a. The Method 1 GA TPH Leachability Criterion shall be 500 


ppm; or 
 


b. The Method 1 GA TPH Leachability Criterion may be 1000 
ppm and may be field-verified at the discretion of the 
Department to ensure that short-term risks are managed 
appropriately prior to approval as a final remedial objective; 
and 


c. The Method 1 GB TPH Leachability criterion shall be 2500 
ppm. 


 
For clarity, any reference to concentrations of Hazardous Substances in the 
following Rules shall be considered by the Department to be in addition to 
the appropriate concentrations of TPH as described herein:  Rule 8.02 (Soil 
Objectives), Rule 8.04 (Method 3 Remedial Objectives), Rule 8.06 
(Background Concentrations for Soils), Rule 8.08.A (Points of Compliance 
for Soils), Rule 8.09 (Institutional Controls) and Rule 8.10 (Compliance 
Sampling). 


 
B. Method 1 Soil Objectives: 


 
Unless otherwise prohibited by the Director, the Method 1 Soil Objectives specified 
in Tables 1 and 2 may be applied to a Contaminated-Site provided that the conditions 
set forth in Rule 8.01 (Remedial Objectives) and Rule 8.02.A (General Requirements 
for Soil Objectives) are met. 


 
i. Method 1 Direct Exposure Criteria: 


 
The Method 1 Direct Exposure Criteria are listed in Table 1. 


 
ii. Method 1 Leachability Criteria: 
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The Method 1 Leachability Criteria are listed in Table 2. 


 
With respect to the Method 1 Leachability Criteria for inorganic Hazardous 
Substances, the Performing Party shall conduct a laboratory test that 
demonstrates that the inorganic Hazardous Substance will not leach to 
groundwater at levels which exceed the applicable groundwater objective for 
the inorganic Hazardous Substance.  Accordingly, the resulting leachate 
concentration shall not exceed the leachability criteria for the associated 
inorganic Hazardous Substance listed in Table 2. 


 
The Performing Party may perform the Synthetic Precipitation Leaching 
Procedure (SPLP; EPA Method 1312), the Toxicity Characteristic Leaching 
Procedure (TCLP; EPA Method 1311) or other procedures pre-approved by 
the Department to estimate potential leaching of inorganic Hazardous 
Substances at the Contaminated-Site. 
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 TABLE 1 
 
 DIRECT EXPOSURE CRITERIA  
 
 Substance 


 
Residential 


(mg/kg) 


 
Industrial/Commercial 


(mg/kg) 
 
Volatile Organics   
 
Acetone 


 
7,800 


 
10,000 


 
Benzene 


 
2.5 


 
200 


 
Bromodichloromethane 


 
10 


 
92 


 
Bromoform 


 
81 


 
720 


 
Bromomethane 


 
0.8 


 
2900 


 
Carbon tetrachloride 


 
1.5 


 
44 


 
Chlorobenzene 


 
210 


 
10,000 


 
Chloroform 


 
1.2 


 
940 


 
Dibromochloromethane 


 
7.6 


 
68 


 
1,2- Dibromo-3-chloropropane 
(DBCP) 


 
0.5 


 
4.1 


 
1,1-Dichloroethane  


 
920 


 
10,000 


 
1,2-Dichloroethane  


 
0.9 


 
63 


 
1,1-Dichloroethene  


 
0.2 


 
9.5 


 
cis-1,2-Dichloroethene  


 
630 


 
10,000 


 
Trans-1,2-Dichloroethene  


 
1,100 


 
10,000 


 
1,2-Dichloropropane  


 
1.9 


 
84 


 
Ethylbenzene 


 
71 


 
10,000 


 
Ethylene dibromide (EDB) 


 
0.01 


 
0.07 


 
Isopropyl benzene 


 
27 


 
10,000 


 
Methyl ethyl ketone 


 
10,000 


 
10,000 


 
Methyl isobutyl ketone 


 
1200 


 
10,000 


 
Methyl tertiary-butyl ether (MTBE) 


 
390 


 
10,000 


 
Methylene chloride 


 
45 


 
760 
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 TABLE 1 
 
 DIRECT EXPOSURE CRITERIA  
 
 Substance 


 
Residential 


(mg/kg) 


 
Industrial/Commercial 


(mg/kg) 
 
Styrene 


 
13 


 
190 


 
1,1,1,2-Tetrachloroethane 


 
2.2 


 
220 


 
1,1,2,2-Tetrachloroethane 


 
1.3 


 
29 


 
Tetrachloroethene 


 
12 


 
110 


 
Toluene 


 
190 


 
10,000 


 
1,1,1-Trichloroethane 


 
540 


 
10,000 


 
1,1,2-Trichloroethane 


 
3.6 


 
100 


 
Trichloroethene 


 
13 


 
520 


 
Vinyl chloride 


 
0.02 


 
3.0 


 
Xylenes (Total) 


 
110 


 
10,000 


 
Semivolatiles 
 
Acenaphthene 


 
43 


 
10,000 


 
Acenaphthylene 


 
23 


 
10,000 


 
Anthracene 


 
35 


 
10,000 


 
Benzo(a)anthracene 


 
0.9 


 
7.8 


 
Benzo(a)pyrenea 


 
0.4 


 
0.8 


 
Benzo(b)fluoranthene 


 
0.9 


 
7.8 


 
Benzo(g,h,i)perylene 


 
0.8 


 
10,000 


 
Benzo(k)fluoranthene 


 
0.9 


 
78 


 
1,1-Biphenyl 


 
0.8 


 
10,000 


 
Bis(2-ethylhexyl)phthalate 


 
46 


 
410 


 
Bis(2-chloroethyl)ether 


 
0.6 


 
5.2 


 
Bis(2-chloroisopropyl)ether 


 
9.1 


 
82 


 
4-Chloroaniline  (p-) 


 
310 


 
8200 
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 TABLE 1 
 
 DIRECT EXPOSURE CRITERIA  
 
 Substance 


 
Residential 


(mg/kg) 


 
Industrial/Commercial 


(mg/kg) 
2-Chlorophenol 50 10,000 
 
Chrysene 


 
0.4 


 
780 


 
Dibenzo(a,h)anthracenea 


 
0.4 


 
0.8 


 
1,2-Dichlorobenzene (o-DCB) 


 
510 


 
10,000 


 
1,3-Dichlorobenzene (m-DCB) 


 
430 


 
10,000 


 
1,4-Dichlorobenzene (p-DCB) 


 
27 


 
240 


 
3,3-Dichlorobenzidine 


 
1.4 


 
13 


 
2,4-Dichlorophenol 


 
30 


 
6,100 


 
Diethyl phthalate 


 
340 


 
10,000 


 
2,4-Dimethyl phenol 


 
1,400 


 
10,000 


 
Dimethyl phthalate 


 
1900 


 
10,000 


 
2,4-Dinitrophenol 


 
160 


 
4,100 


 
2,4-Dinitrotoluene 


 
0.9 


 
8.4 


 
Fluoranthene 


 
20 


 
10,000 


 
Fluorene 


 
28 


 
10,000 


 
Hexachlorobenzene 


 
0.4 


 
3.6 


 
Hexachlorobutadiene 


 
8.2 


 
73 


 
Hexachloroethane 


 
46 


 
410 


 
Indeno(1,2,3-cd)pyrene 


 
0.9 


 
7.8 


 
2-Methyl naphthalene 


 
123 


 
10,000 


 
Naphthalene  


 
54 


 
10,000 


 
Pentachlorophenol 


 
5.3 


 
48 


 
Phenanthrene 


 
40 


 
10,000 


 
Phenol 


 
6,000 


 
10,000 


 
Pyrene 


 
13 


 
10,000 
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 TABLE 1 
 
 DIRECT EXPOSURE CRITERIA  
 
 Substance 


 
Residential 


(mg/kg) 


 
Industrial/Commercial 


(mg/kg) 
1,2,4-Trichlorobenzene 96 10,000 
 
2,4,5-Trichlorophenol 


 
330 


 
10,000 


 
2,4,6-Trichlorophenol 


 
58 


 
520 


 
Pesticides/PCBs 
 
Chlordane 


 
0.5 


 
4.4 


 
Dieldrin 


 
0.04 


 
0.4 


 
Polychlorinated biphenyls (PCBs)b 


 
10 


 
10 


 
Inorganics 
 
Antimony 


 
10 


 
820 


 
Arsenicc 


 
7.0  


 
7.0  


 
Barium 


 
5,500 


 
10,000 


 
Berylliumc 


 
1.5 


 
1.5 


 
Cadmium 


 
39 


 
1,000 


 
Chromium III (Trivalent) 


 
1,400 


 
10,000 


 
Chromium VI (Hexavalent) 


 
390 


 
10,000 


 
Copper 


 
3,100 


 
10,000 


 
Cyanide 


 
200 


 
10,000 


 
Leadd 


 
150 


 
500 


 
Manganese 


 
390 


 
10,000 


 
Mercury 


 
23 


 
610 


 
Nickel 


 
1,000 


 
10,000 


 
Selenium 


 
390 


 
10,000 


 
Silver 


 
200 


 
10,000 


 
Thallium 


 
5.5 


 
140 
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 TABLE 1 
 
 DIRECT EXPOSURE CRITERIA  
 
 Substance 


 
Residential 


(mg/kg) 


 
Industrial/Commercial 


(mg/kg) 
Vanadium 550 10,000 
 
Zinc 


 
6,000 


 
10,000 


 
a Estimated quantitation limits. 
b Direct Exposure Criteria for PCBs consistent with the Toxic Substance Control Act (TSCA) 
c Background Levels of Priority Pollutant Metals In Rhode Island Soils, T. O'Connor, RIDEM – Standard set @ statistical 95% upper 


confidence limit of natural background data across State.  For arsenic, see also Section 12.0 
d Direct Exposure Criteria for Lead consistent with the Rhode Island Department of Health Rules and Regulations for Lead Poisoning 


Prevention [R23-24.6-PB], as amended 
 


 
 TABLE 2 
 
 LEACHABILITY CRITERIA 
 
 Substance 


 
GA 


Leachability 
(mg/kg except as 
otherwise noted) 


 
GB 


Leachability 
(mg/kg) 


 
Volatile Organics 
 
Benzene 


 
0.2 


 
4.3 


 
Carbon tetrachloride 


 
0.4 


 
5.0 


 
Chlorobenzene 


 
3.2 


 
100 


 
1,2-Dichloroethane  


 
0.1 


 
2.3 


 
1,1-Dichloroethene  


 
0.7 


 
0.7 


 
cis-1,2-Dichloroethene  


 
1.7 


 
60 


 
Trans-1,2-Dichloroethene  


 
3.3 


 
92 


 
1,2-Dichloropropane  


 
0.1 


 
70 


 
Ethylbenzene 


 
27 


 
62 


 
Ethylene dibromide (EDB) 


 
5E-04 


 
- 


 
Methyl –tertiary-butyl-ether (MTBE) 


 
0.9 


 
100 


 
Styrene 


 
2.9 


 
64 


 
Tetrachloroethene 


 
0.1 


 
4.2 
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 TABLE 2 
 
 LEACHABILITY CRITERIA 
 
Toluene 


 
32 


 
54 


 
1,1,1-Trichloroethane  


 
11 


 
160 


 
1,1,2-Trichloroethane  


 
0.1 


 
- 


 
Trichloroethene 


 
0.2 


 
20 


 
Vinyl chloride 


 
0.3 


 
- 


 
Xylenes  


 
540 


 
- 


 
Semivolatiles 
 
Benzo(a)pyrene 


 
240 


 
- 


 
Dichlorobenzene (all isomers) 


 
41 


 
- 


 
Diethylhexyl phthalate 


 
120 


 
- 
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 TABLE 2  
 
 LEACHABILITY CRITERIA 
 
 Substance 


 
 GA 
 Leachability 
 (mg/kg except as 
 otherwise noted) 


 
 GB 
 Leachability 
 (mg/kg) 


 
Naphthalene 


 
0.8 


 
- 


 
Pentachlorophenol 


 
7.1 


 
- 


 
1,2,4-Trichlorobenzene  


 
140 


 
- 


 
Pesticides/PCBs 


 
 


 
 


 
Chlordane 


 
1.4 


 
- 


 
Polychlorinated biphenyls (PCBs)a 


 
10.0 


 
10.0 


 
Substance 


 
GA 


Leachability 
(mg/l) 


 
 


 
Inorganics 
 
Antimony (TCLP/SPLP) 


 
0.05 


 
- 


 
Barium (TCLP/SPLP) 


 
23 


 
- 


 
Beryllium (TCLP/SPLP) 


 
0.03 


 
- 


 
Cadmium (TCLP/SPLP) 


 
0.03 


 
- 


 
Chromium (TCLP/SPLP) 


 
1.1 


 
- 


 
Cyanide (TCLP/SPLP) 


 
2.4 


 
- 


 
Lead (TCLP/SPLP) 


 
0.04 


 
- 


 
Mercury (TCLP/SPLP) 


 
0.02 


 
- 


 
Nickel (TCLP/SPLP) 


 
1 


 
- 


 
Selenium (TCLP/SPLP) 


 
0.6 


 
- 


 
Thallium (TCLP/SPLP) 


 
0.005 


 
- 


 
"-" No Method 1 GB Leachability Criteria promulgated 
a Leachability criteria for PCBs consistent with the Toxic Substance Control Act (TSCA) 
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C. Method 2 Soil Objectives:   
 


Method 2 allows for the consideration of limited site-specific information to modify 
Method 1 Soil Objectives or to calculate soil objectives for Hazardous Substances 
not listed in Table 1 or Table 2.  For the purposes of these regulations, a Method 2 
Soil Objective shall refer to any soil objective which addresses site-specific 
conditions established pursuant to this Rule and in accordance with the appropriate 
information presented in Appendix D and Appendix E. 


 
The Department reserves the right to require the development of Method 2 Soil 
Objectives based on complicated conditions at a Contaminated-Site, including, but 
not limited to potential adverse impacts to adjacent surface water bodies or other 
potential impacts to human health and/or the environment. 


 
Method 2 Soil Objectives shall be consistent with Rule 8.01 (Remedial Objectives), 
Rule 8.02.A (General Requirements for Soil Objectives) and shall meet all of the 
following conditions in Rules 8.02.C.i through iv listed below: 


 
i. Direct Exposure Criteria shall only be developed under Method 2 for those 


Hazardous Substances which are not specified under Method 1 in Table 1.  
Method 2 Direct Exposure Criteria shall be developed using the default 
assumptions provided in Appendix D.  The chemical-specific inputs used to 
develop the Method 2 Direct Exposure Criteria are subject to the approval of 
the Director for each proposed application; 


 
ii. Method 2 Soil Objectives shall be developed for Hazardous Substances on 


the basis of the following assumptions and procedures: 
 


1. Based upon non-cancer health risk, a concentration of the Hazardous 
Substance associated with 100% of the Reference Dose shall be 
calculated consistent with residential or Industrial/Commercial 
Activity as appropriate pursuant to Rule 8.02 A.i (General 
Requirements for Direct Exposure Criteria) using the algorithm 
specific to the ingestion pathway provided in Appendix D.  For a 
Contaminated-Site which impacts one or more properties utilized for 
any Residential Activity, a concentration of the Hazardous Substance 
associated with acute ingestion and the inhalation pathway shall also 
be calculated using the appropriate algorithms in Appendix D; 


 
2. A concentration of the Hazardous Substance associated with an 


Excess Lifetime Cancer Risk equal to no more than one excess cancer 
case in one million people exposed to the Hazardous Substance shall 
be calculated consistent with residential or Industrial/Commercial 
Activity as appropriate pursuant to Rule 8.02.A.i (General 
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Requirements for Direct Exposure Criteria) using the algorithm 
specific to the ingestion pathway provided in Appendix D.  For a 
Contaminated-Site which impacts one or more properties utilized for 
any Residential Activity, a concentration of the Hazardous Substance 
associated with the inhalation pathway shall be calculated using the 
appropriate algorithm in Appendix D; 


 
3. For a Contaminated-Site impacting one or more properties utilized 


for any Residential Activity, the soil saturation concentration (Csat) 
of the Hazardous Substance above which pure liquid-phase 
contaminant is expected in the vadose zone shall be calculated using 
the equation provided in Appendix D and appropriate chemical-
specific and/or soil specific data collected from the Contaminated-
Site; 


 
4. For each concentration of Hazardous Substance calculated consistent 


with residential or Industrial/Commercial Activity as appropriate  
pursuant to Rule 8.02.A.i (General Requirements for Direct Exposure 
Criteria), the lowest non-zero concentration estimated in Rule 
8.02.C.ii.1 through 3 above shall be the Method 2 Direct Exposure 
Criterion for the Hazardous Substance; 


 
5. Considering the groundwater classification at the Contaminated-Site, 


the Method 2 Leachability Criterion shall be developed utilizing a 
Department-approved leaching model or test method which 
demonstrates that the concentrations of the Hazardous Substance in 
soil at a Contaminated-Site now and in the reasonably foreseeable 
future will result in compliance with all applicable groundwater 
objectives for that Hazardous Substance.  Therefore, the Department 
shall approve the target groundwater objective for each Hazardous 
Substance established in accordance with this Section prior to the 
development of the associated Method 2 Leachability Criterion. 


 
Specifically, Method 2 Leachability Criteria shall be determined by 
performing the following: 


 
a. Method 2 Leachability Criteria for Organic Hazardous 


Substances: 
 


The Performing Party may provide a leaching-to-groundwater 
compliance demonstration with a Department-approved fate 
and transport model such as that discussed in Appendix E 
which incorporates site-specific information such as physical 
and chemical properties of the Hazardous Substances 
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including, but not limited to toxicity and mobility, source 
quantity, subsurface hydrogeological conditions and net 
precipitation; and 


 
b. Method 2 Leachability Criteria for Inorganic Hazardous 


Substances: 
 


The Performing Party shall conduct a laboratory test 
consistent with that described in Rule 8.02.B.ii (Method 1 
Leachability Criteria).  The Performing Party may develop a 
Method 2 Leachability Criterion for an inorganic Hazardous 
Substance by calculating a site-specific dilution/attenuation 
factor using the algorithm in Appendix E to be multiplied by 
the appropriate groundwater objective; 


 
6. A site-specific background concentration of the Hazardous Substance 


in soil may be calculated and considered for the Hazardous Substance 
pursuant to Rule 8.06 (Background Concentrations for Soils); and 


 
7. The Practical Quantitation Limit (PQL) of the Hazardous Substance 


using an appropriate analytical method for quantifying the 
concentration of the chemical in soil may be calculated and 
considered; 


 
iii. If the development of a Method 2 Soil Objective results in a concentration of 


a Hazardous Substance which exceeds any Upper Concentration Limit as 
described in Rule 8.07 (Upper Concentration Limits), then the Department 
reserves the right to require that the modification be adjusted downward to a 
concentration which prevents the exceedance; and 


 
iv. The development of Method 2 Soil Objectives shall be based upon 


information which is scientifically justified and completely documented with 
site data collected from the Contaminated-Site.  At a minimum, Method 2 
Soil Objective development shall be documented with sufficient information 
to allow the Director to evaluate the following factors: 


 
1. The appropriateness and validity of any chemical-specific and/or site-


specific input parameters used; 
 


2. Whether the calculations were correctly performed; 
 


3. The potential for soils at the Contaminated-Site to pose a significant 
risk to human health and the environment after the proposed Method 
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2 Soil Objectives are applied to the Contaminated-Site as part of a 
Remedial Action; and 


 
4. Background levels for the applicable Hazardous Substances, if 


determined. 
 
8.03 Groundwater Objectives:  Unless otherwise specified in these regulations or otherwise 


provided by the Director, groundwater contaminated as a result of a Release of Hazardous 
Materials located in a GA/GAA area shall be remediated to a concentration which meets the 
groundwater objective for each Hazardous Substance established in Rule 8.03.B.i (Method 1 
GA Groundwater Objectives) and specified in Table 3 or Rule 8.04 (Method 3 Remedial 
Objectives); the Groundwater Quality Rules, or the background concentration of the 
Hazardous Substance. Any Method 3 GA Groundwater Objective which deviates from the 
Method 1 GA Groundwater Objective shall meet the requirements of Rule 13 of the 
Groundwater Quality Rules. 


 
Groundwater contaminated as a result of a Release of Hazardous Materials located in a GB 
area shall be remediated to a concentration which meets the groundwater objective for each 
Hazardous Substance established in Rule 8.03.B.ii (Method 1 GB Groundwater Objectives) 
and specified in Table 4, Rule 8.03.C (Method 2 GB Groundwater Objectives) or Rule 8.04 
(Method 3 Remedial Objectives); or the background concentration of the Hazardous 
Substance. 


 
All groundwater objectives shall be consistent with Rule 8.01 (Remedial Objectives) and 
Rule 8.03.A (General Requirements for Groundwater Objectives). 


 
A. General Requirements for Groundwater Objectives: 


 
i. General Requirements for GA Groundwater Objectives: 


 
1. GA Groundwater Objectives may not be set at levels, except within 


an approved discharge zone or residual zone (as provided for in the 
Groundwater Quality Rules) which will adversely affect the 
groundwater as a source of potable water or which will adversely 
affect other beneficial uses of groundwater, including but not to be 
limited to recreational, agricultural and industrial uses and the 
preservation of fish and wildlife habitat through the maintenance of 
surface water quality; and 


 
2. GA Groundwater Objectives may not be set at levels which exceed or 


have reasonable potential to cause exceedance of surface water 
quality standards established by the Rhode Island Water Quality 
Regulations,  and amendments thereto. 
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ii. General Requirements for GB Groundwater Objectives: 
 


The GB Groundwater Objectives shall be applied in the restoration of the 
State's groundwater resources which are not for use as current or potential 
sources of drinking water.  GB Groundwater Objectives shall be based on the 
potential for volatile organic compounds found or suspected in GB areas to 
volatilize from the groundwater and migrate to indoor air.  These GB 
Groundwater Objectives are based on controlling the threat to human health 
from the inhalation of these Hazardous Substances. 


 
The GB Groundwater Objectives shall be applied to the restoration of 
groundwater in GB Areas under the control of the Performing Party, 
provided that the Department determines that the following conditions apply 
to the contaminated groundwater: 


 
1. The extent and nature of the groundwater contamination does not 


pose a substantial likelihood of exceeding a surrounding GA 
Groundwater Objective; 


 
2. The extent and nature of the groundwater contamination does not 


pose a substantial likelihood of adversely affecting current uses of 
groundwater, surface water resources or surrounding properties as 
they exist at the time that the site investigation work is conducted 
(i.e., adverse off-site impacts are eliminated or effectively mitigated); 


 
3. The groundwater of concern is not located in a designated buffer zone 


around a licensed solid waste management facility and specific 
exceedances are acknowledged as part of the operating permit; and 


 
4. The groundwater of concern does not pose a significant threat to the 


classification and/or actual and potential uses of the surface water 
bodies in the vicinity of the Contaminated-Site consistent with the 
policies and regulations of the Office of Water Resources, or to 
human health and the environment. 


 
 


iii. Method Requirements for Groundwater Objectives: 
1. Method Requirements for GA Groundwater Objectives: 


 
For each of the Hazardous Substances at a Contaminated-Site, the 
Director shall approve the application of a Method 1 GA 
Groundwater Objective established in Rule 8.03.B.i (Method 1 GA 
Groundwater Objectives) provided that the application of the Method 
1 GA Groundwater Objective is consistent with Rule 8.01 (Remedial 
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Objectives), Rule 8.03.A (General Requirements for Groundwater 
Objectives) and the objective is specified in Table 3. 


 
The Performing Party may develop groundwater objectives under 
Method 3, as described in Rule 8.04 (Method 3 Remedial 
Objectives).  Groundwater objectives developed using Method 3 may 
be used alone or in combination with other Method 1 Groundwater 
Objectives.  A combined Method 1 and Method 3 approach shall be 
considered to result in Method 3 GA Groundwater Objectives. 


 
2. Method Requirements for GB Groundwater Objectives: 


 
For each of the Hazardous Substances at the Contaminated-Site, the 
Director shall approve the application of a Method 1 GB 
Groundwater Objective established in Rule 8.03.B.ii (Method 1 GB 
Groundwater Objectives) provided that the Method 1 GB 
Groundwater Objective is consistent with Rule 8.01 (Remedial 
Objectives), Rule 8.03.A (General Requirements for Groundwater 
Objectives) and the objective is specified in Table 4. 


 
The following options are also available to the Performing Party with 
respect to GB Groundwater Objective development: 


 
a. Method 2 may be used to develop groundwater objectives for 


the Contaminated-Site as described in Rule 8.03.C (Method 2 
GB Groundwater Objectives).  Method 2 GB Groundwater 
Objectives may be used alone or in combination with Method 
1 GB Groundwater Objectives.  A combined Method 1 and 
Method 2 approach shall be considered to result in Method 2 
GB Groundwater Objectives; 


 
b. Method 3 may be used to develop groundwater objectives for 


the Contaminated-Site as described in Rule 8.04 (Method 3 
Remedial Objectives); or 


 
c. The Method 1 GA Groundwater Objectives as specified in 


Table 3 may be used for those Hazardous Substances not 
included in Table 4. 


 
For Hazardous Substances in groundwater that are determined by 
either the Department or the Performing Party to significantly 
contribute to adverse effects to any Environmentally Sensitive Area  
at or in the vicinity of the Contaminated-Site, a Method 3 Ecological 
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Risk Assessment shall be performed in accordance with Rule 8.05 
(Ecological Protection). 


 
B. Method 1 Groundwater Objectives: 


 
Unless otherwise prohibited by the Director, the Method 1 Groundwater Objectives 
may be applied to a Contaminated-Site provided that the conditions set forth in Rule 
8.01 (Remedial Objectives) and Rule 8.03.A (General Requirements for 
Groundwater Objectives) are met. 


 
i. Method 1 GA Groundwater Objectives: 


 
Groundwater which is classified as a GA/GAA area is categorized as or 
presumed to be suitable for drinking water use without treatment, and is 
subject to the GA Groundwater Objectives listed in Table 3, and the 
Groundwater Quality Rules. 


 
ii. Method 1 GB Groundwater Objectives: 


 
Groundwater which is classified as a GB area is presumed not suitable for 
use as a current or potential source of drinking water, and is subject to the 
GB Groundwater Objectives listed in Table 4. 
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 TABLE 3 
 
 GA GROUNDWATER OBJECTIVES 
 
 Substance 


 
GA Groundwater 


Objective 
(mg/l) 


 
Volatile Organics 
 
Benzene 


 
0.005 


 
Carbon tetrachloride 


 
0.005 


 
Chlorobenzene 


 
0.1 


 
1,2-Dibromo-3-chloropropane(DBCP) 


 
0.0002 


 
1,2-Dichloroethane  


 
0.005 


 
1,1-Dichloroethene  


 
0.007 


 
cis-1,2-Dichloroethene  


 
0.07 


 
trans-1,2-Dichloroethene  


 
0.1 


 
1,2-Dichloropropane  


 
0.005 


 
Ethylbenzene 


 
0.7 


 
Ethylene dibromide (EDB) 


 
0.00005 


 
Methyl tertiary-butyl ether (MTBE) 


 
0.04 


 
 


ethylene chloride M
 


 
 


0.005 
 
Styrene 


 
0.1 


 
Tetrachloroethene 


 
0.005 


 
Toluene 


 
1 


 
1,1,1-Trichloroethane  


 
0.2 


 
1,1,2-Trichloroethane  


 
0.005 


 
Trichloroethene (TCE) 


 
0.005 


 
Trihalomethanes (Total) 


 
 0.08 


 
Vinyl chloride 


 
0.002 


 
Xylenes (Total) 


 
10 
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 TABLE 3 
 
 GA GROUNDWATER OBJECTIVES 
 
 Substance 


 
GA Groundwater 


Objective 
(mg/l) 


Semivolatiles 
 
Benzo(a)pyrene 


 
0.0002 


 
o-Dichlorobenzene  


 
0.6 


 
m-Dichlorobenzene  


 
0.6 


 
p-Dichlorobenzene  


 
0.075 


 
Diethylhexyl phthalate 


 
0.006 


 
Hexachlorobenzene 


 
0.001 


  
 
Naphthalene 


 
0.10 


 
Pentachlorophenol 


 
0.001 


 
1,2,4-Trichlorobenzene  


 
0.07 


 
Pesticides/PCBs 
 
Chlordane 


 
0.002 


 
Polychlorinated biphenyls (PCBs) 


 
0.0005 


 
Inorganics 


 
 


 
Antimony 


 
0.006 


 
Arsenic 


 
0.01 


 
Barium 


 
2 


 
Beryllium 


 
0.004 


 
Cadmium 


 
0.005 


 
Chromium (Total) 


 
0.1 


 
Cyanide 


 
0.2 


 
Lead 


 
0.015 


 
Mercury 


 
0.002 
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 TABLE 3 
 
 GA GROUNDWATER OBJECTIVES 
 
 Substance 


 
GA Groundwater 


Objective 
(mg/l) 


 
Nickel 


 
0.1 


 
Selenium 


 
0.05 


 
Thallium 


 
0.002 
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 TABLE 4 
 
 GB GROUNDWATER OBJECTIVES  
 
 Substance 


 
GB Groundwater 


Objective 
(mg/l) 


 
Benzene 


 
0.14 


 
Carbon Tetrachloride 


 
0.07 


 
Chlorobenzene 


 
3.2 


 
1,2-Dibromo-3-chloropropane (DBCP) 


 
0.002 


 
1,2-Dichloroethane  


 
0.11 


 
1,1-Dichloroethene  


 
0.007 


 
cis-1,2-Dichloroethene  


 
2.4 


 
trans-1,2-Dichloroethene  


 
2.8 


 
1,2-Dichloropropane  


 
3.0 


 
Ethylbenzene 


 
1.6 


 
Styrene 


 
2.2 


 
Methyl Tertiary-Butyl Ether (MTBE) 


 
5.0 


 
Tetrachloroethene 


 
0.15 


 
Toluene 


 
1.7 


 
1,1,1-Trichloroethane  


 
3.1 


 
Trichloroethene 


 
0.54 


 
Vinyl Chloride 


 
0.002 


 
 


C. Method 2 GB Groundwater Objectives: 
 


Method 2 allows for the consideration of limited site-specific information to modify 
Method 1 GB Groundwater Objectives or to calculate GB Groundwater Objectives 
for Hazardous Substances in groundwater not listed in Table 4, but which have the 
potential to volatilize.  For the purposes of these regulations, a Method 2 GB 
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Groundwater Objective shall refer to any groundwater objective which has addressed 
site-specific conditions pursuant to this Rule and in accordance with the appropriate 
information presented in Appendix F. 
The Department reserves the right to require the development of Method 2 GB 
Groundwater Objectives based on complicated conditions at the Contaminated-Site 
such as potential adverse impacts to adjacent surface water bodies, potential adverse 
impacts to surrounding GA/GAA areas or other potential impacts to human health 
and/or the environment. 


 
Method 2 GB Groundwater Objectives may be developed for Hazardous Substances 
which do not have promulgated Method 1 GB Groundwater Objectives listed in 
Table 4, or when conditions at the Contaminated-Site deviate significantly from the 
conservative assumptions used to calculate the Method 1 GB Groundwater 
Objectives as discussed in Appendix F, provided that the resulting Method 2 GB 
Groundwater Objective is based on detailed site-specific information. 


 
Method 2 GB Groundwater Objectives shall be consistent with Rule 8.01 (Remedial 
Objectives) and Rule 8.03.A (General Requirements for Groundwater Objectives) 
and shall meet all of the following conditions in Rules 8.03.C.i through iv listed 
below: 


 
i. The Method 2 GB Groundwater Objective shall be based, at a minimum, on 


the following: 
 


1. A scientifically acceptable volatilization model such as that described 
in Appendix F; or 


 
2. Transport and fate modeling that incorporates site-specific 


information on the Hazardous Substances, hydrogeological 
conditions at the Contaminated-Site, current and reasonably 
foreseeable building conditions, and which demonstrates that 
contamination will not infiltrate to indoor air and result in significant 
risk of harm to human health or the environment; and/or 


 
3. Soil gas characterization data, indoor air characterization data, and 


data resulting from field investigation activities conducted at and 
proximate to the Contaminated-Site; 


 
    ii. The Method 2 GB Groundwater Objectives shall not result in indoor or 


ambient air concentrations which pose a significant risk of harm to human 
health or the environment; 


 
iii. If the development of a Method 2 GB Groundwater Objective results in a 


concentration of a Hazardous Substance which exceeds any Upper 
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Concentration Limit as described in Rule 8.07 (Upper Concentration Limits), 
then the Department reserves the right to require that the modification be 
adjusted downward to a concentration which prevents the exceedance; and 


 
iv. Method 2 GB Groundwater Objectives shall be scientifically justified and 


sufficiently documented to demonstrate that the developed objectives are 
protective against migration of Hazardous Substances into indoor air or any 
other site-specific considerations.  At a minimum, Method 2 GB 
Groundwater Objective development shall be documented with sufficient 
information to allow the Director to evaluate the following: 


 
1. The appropriateness and validity of any chemical-specific and/or site-


specific input parameters used; 
 


2. Whether the calculations, modeling or sampling were correctly 
performed; 


 
3. The potential for groundwater at the Contaminated-Site to pose 


significant risk to human health and the environment after the 
proposed Method 2 GB Groundwater Objectives are applied to the 
Contaminated-Site as part of a Remedial Action; and 


 
4. Background levels for the applicable Hazardous Substances, if 


determined. 
 
8.04 Method 3 Remedial Objectives:   
 


A.   Advanced approval of the Director shall be required prior to proposed use of Method 3 
Remedial Objectives. 
 
B.  Advanced approval of all Owners shall be required prior to proposed use of Method 3 
Remedial Objectives. 
 
C.   A $20,000 application fee shall be submitted to the Department at the time the 
Performing Party requests review and/or approval of a proposed risk assessment for Method 
3 Remedial Objectives.  The Director may also require a Performing Party to reimburse the 
Department for costs, and expenses incurred, including but not limited to contractor support 
services, as part of accepting proposals to utilize Method 3 Remedial Objectives at a 
Contaminated Site.  Final approval shall be at the discretion of the Director. 
 
D.   Method 3 Remedial Objectives allow for a site-specific risk assessment to be conducted 
by the Performing Party on either a voluntary basis, or as required by the Director, subject to 
requirements of Rule 8.01 (Remedial Objectives), and to the extent appropriate to Rule 
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8.02.A (General Requirements for Soil Objectives) and Rule 8.03.A (General Requirements 
for Groundwater Objectives). 


 
Site-specific human health risk assessments shall be conducted only after review and 
approval of a Human Health Risk Assessment Workplan, submitted in both hard copy and 
electronic format (as specified by the Department), by the Department.  The methodology 
proposed in the Human Health Risk Assessment Workplan shall be consistent with 
scientifically acceptable risk assessment practices and the fundamentals of risk assessment 
under EPA's Risk Assessment Guidance for Superfund.  The Human Health Risk 
Assessment Report, when completed according to the approved workplan, shall propose 
remedial objectives for all impacted environmental media, as appropriate. 


 
In addition, in reviewing the site-specific Method 3 Remedial Objectives derived pursuant to 
this Rule, the Director may evaluate the following factors: 


 
1. The potential for any remaining Hazardous Substances to pose a significant threat to 


human health or the environment; 
 
2. Correct application of the approved methodology; 


 
3. The management of risk relative to any remaining contamination; 


 
4. Background levels for the applicable Hazardous Substances; and 


 
5. Circumstances related to the practicality of remediation. 


 
Method 3 Remedial Objectives shall also be utilized to develop remedial objectives which 
are protective of Environmentally Sensitive Areas.  To the extent that remedial objectives 
protective of Environmentally Sensitive Areas are required by the Director, the Performing 
Party shall develop such remedial objectives in accordance with Rule 8.05 (Ecological 
Protection). 


 
If any Method 3 Remedial Objective results in an exceedance of any Upper Concentration 
Limit as described in Rule 8.07 (Upper Concentration Limits), then the Department reserves 
the right to require that the Method 3 Remedial Objective be adjusted downward to a 
concentration which prevents the exceedance. 


 
8.05 Ecological Protection:  Based on information provided in the Notification, Site 


Investigation or any other source, if a Release of Hazardous Materials has the potential to 
adversely impact an Environmentally Sensitive Area, then the Director may require the 
following, including but not limited to: 


 
A. An Ecological Risk Assessment, conducted in accordance with EPA/630/R-92/001, 


February 1992, Framework for Ecological Risk Assessment, or functional 
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equivalent.  The Ecological Risk Assessment shall be conducted only after 
Department review and approval of an Ecological Risk Assessment Workplan, 
submitted in both hard copy and electronic format (as specified by the Department); 
and 


 
B. An Ecological Risk Assessment Report, submitted in both hard copy and electronic 


format (as specified by the Department), which proposes remedial objectives 
demonstrated to mitigate any risks to the impacted media identified in the Ecological 
Risk Assessment.  Soil objectives which result from the Ecological Risk Assessment 
Report shall be considered Method 3 Soil Objectives. 


 
8.06 Background Concentrations for Soil: 
 


A. Sampling of Hazardous Substances in background areas may be conducted to 
distinguish concentrations related to the Contaminated-Site from concentrations of 
Hazardous Substances not related to activities at the Contaminated-Site or to support 
the development of soil objectives under the provisions of Rule 8.02 (Soil 
Objectives). 


 
B. For purposes of defining background concentrations, samples shall be collected from 


areas that have the same characteristics as the soil at the Contaminated-Site, and 
meet the definition of background. 


 
C. In order to evaluate or justify available data for the purposes of defining background 


concentrations, a Performing Party shall use a statistical method which is appropriate 
for the distribution of each Hazardous Substance and such method shall utilize a 
minimum of twenty samples*.  If the distribution of the Hazardous Substance data is 
inappropriate for statistical methods based on a normal distribution, then the data 
may be transformed.  If the distributions of individual Hazardous Substances differ, 
more than one statistical method may be required at a Contaminated-Site. 
 
*  Based on the statistically significant number of samples previously evaluated by the Department and 
on file to make the background determination for arsenic across the state, the requirements of Rule 
12.00 shall apply to evaluate arsenic in soil.    


 
D. For purposes of estimating background concentrations, values below the method 


detection limit shall be assigned a value equal to one-half of the method detection 
limit.  Measurements above the method detection limit, but below the practical 
quantitation limit shall be assigned a value equal to the method detection limit.  The 
Department may approve the use of alternate statistical procedures for handling data 
below the method detection limit or practical quantitation limit. 


 
8.07 Upper Concentration Limits:  Upper Concentration Limits in soil, sediments, and water 


are concentrations of Hazardous Substances, or petroleum which, if exceeded, may 
demarcate a transition between contaminated environmental media and waste in the 
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environment. Upper Concentration Limits are not clean up standards. Upper Concentration 
Limits may not be applicable to soil which has been immobilized as part of an approved 
remedial response action. 


 
All remedial objectives shall address the following concentrations or conditions: 


 
A. The presence of non-aqueous phase liquids (NAPL) in any environmental medium 


shall be considered a condition that exceeds Upper Concentration Limits; 
 


B. The Upper Concentration Limit for TPH in soil is 30,000 ppm; 
 


C. The Upper Concentration Limit for any Hazardous Substance in soil is 10,000 ppm; 
and 


 
D. Table 5 lists the Upper Concentration Limits in GB groundwater that  are protective 


against potential explosive conditions due to the volatilization of Hazardous 
Substances in groundwater to structures where human exposures cannot be 
reasonably expected to occur (see Appendix F). 
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 TABLE 5 
 
UPPER CONCENTRATION LIMITS FOR GB GROUNDWATER  
 
 Substance 


 
GB Groundwater UCL 


(mg/l) 
 
Benzene 


 
18 


 
Chlorobenzene 


 
56 


 
1,2-Dichloroethane  


 
670 


 
1,1-Dichloroethene  


 
23 


 
cis-1,2-Dichloroethene  


 
69 


 
trans-1,2-Dichloroethene  


 
79 


 
1,2-Dichloropropane  


 
140 


 
Ethylbenzene 


 
16 


 
Styrene 


 
50 


 
Toluene 


 
21 


 
1,1,1-Trichloroethane  


 
68 


 
Trichloroethene 


 
87 


 
 
8.08 Points of Compliance: 
 


A. Points of Compliance for Soils: 
 


i. The points of compliance for soils are points where the soil objectives 
established under Rule 8.02 (Soil Objectives) or Rule 8.04 (Method 3 
Remedial Objectives) shall be attained.  For soil objectives based on direct 
exposure to humans engaged in residential or industrial/commercial 
activities, the point of compliance shall be established in the soils throughout 
the Contaminated-Site, except as otherwise specified in Rule 8.02.A.i 
(General Requirements for Direct Exposure Criteria).  For soil objectives 
based on protection of GA/GAA or GB areas, the points of compliance shall 
be established throughout the Contaminated-Site in a manner consistent with 
Rule 8.02.A.ii (General Requirements for Leachability Criteria). 
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ii. For a contiguous volume of contaminated soil which is determined to pose 
risks associated with direct exposure to humans engaged in residential and 
industrial/commercial activities, separate and distinct points of compliance 
may be proposed, provided that such points of compliance are consistent with 
Rule 8.02.A.i (General Requirements for Direct Exposure Criteria) and are 
demonstrated to ensure protection of both residential and 
industrial/commercial activities.  Such points of compliance are subject to the 
approval of the Director. 


 
The Performing Party shall take affirmative steps to manage the 
Contaminated-Site such that the Contaminated-Site does not impact property 
which is not within the control of Performing Party, by ensuring that, at a 
minimum, the following requirements are met: 


 
1. The concentration of any Hazardous Substance in soil does not 


exceed the Method 1 Residential Direct Exposure Criterion as 
described in Rule 8.02 (Soils Objectives) and as specified in Table 1 
at any point beyond the control of the Performing Party; 


 
2. The Direct Exposure Criteria which is applied to the full areal extent 


which is under the control of the Performing Party does not present 
threats to human health and the environment at any point within that 
control pursuant to Rule 8.01 (Remedial Objectives), Rule 8.02 (Soil 
Objectives) or Rule 8.04 (Method 3 Remedial Objectives) as 
appropriate; and 


 
3. The Performing Party shall provide formal written documentation to 


the Department demonstrating the Performing Party's control over the 
full areal extent of the Method 1 Residential Direct Exposure 
Criterion exceedance including, but not limited to the following, as 
appropriate: 


 
a. Documented acceptance of any residential direct exposure 


criterion developed pursuant to Rule 8.04 (Method 3 
Remedial Objectives) and all supporting documentation used 
in their derivation from all land Owners whose property is 
impacted by the Release; and 


 
b. An environmental land usage agreement entered into by all 


impacted land Owners pursuant to Rule 8.09 (Institutional 
Controls), if the exposure assumptions made in the 
development of the Method 3 Remedial Objective are such 
that they need to be institutionally maintained in order to 
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guarantee long-term protection of human health and the 
environment. 


 
iii. For a Contaminated-Site that  is determined to actually or potentially impact 


GA/GAA and GB areas, separate and distinct points of compliance for soils 
may be proposed, provided that such points of compliance are consistent with 
Rule 8.02.A.ii (General Requirements for Leachability Criteria) and are 
demonstrated to ensure compliance with both GA and GB Groundwater 
Objectives. 


 
iv. Points of compliance for soils based on impacts to Environmentally Sensitive 


Areas shall be established throughout the Contaminated-Site or as 
determined in the ecological risk assessment performed in accordance with 
Rule 8.05 (Ecological Protection). 


 
B. Points of Compliance for Groundwater: 


 
i. Points of Compliance with the GA Groundwater Objectives: 


 
Any point where the groundwater quality is monitored or where groundwater 
is withdrawn for use, excepting points within a discharge zone or residual 
zone approved pursuant to Section 13 of the Groundwater Quality Rules, 
may be used to determine compliance with the groundwater objectives for the 
area.  Points of compliance with GA Groundwater Objectives may be on, or 
in close downgradient proximity to, the Contaminated-Site. 


 
ii. Points of Compliance with the GB Groundwater Objectives: 


 
1. Points of compliance with GB Groundwater Objectives shall be 


established at locations which provide ample warning prior to 
groundwater flow into, under and around structures.  Specifically: 


 
a. Points of compliance with the GB Groundwater Objectives 


shall be established along a line situated approximately 30 
feet (or any other appropriate and hydrologically defensible 
distance approved by the Director) laterally from any facility 
structure boundary, including, but not limited to utility 
conduits and structures such as sewer lines and pump houses; 


 
b. These points of compliance shall be situated along this line in 


a manner consistent with the groundwater flow direction; 
 


c. The spacing between points of compliance on the line will 
depend on site-specific information such as size of the 
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structure, and shall be managed in such a way as to provide 
sufficient information regarding any potential impacts from 
contaminated groundwater volatilizing to indoor air; 


 
d. These points of compliance may be in addition to points of 


compliance designated for source control activities; and 
 


e. The Department reserves the right to require additional or 
separate points of compliance based on site-specific 
circumstances; 


 
2. The Performing Party shall take affirmative steps to eliminate 


migration of any Hazardous Substance in groundwater to a GB area 
which is not under the control of the Performing Party, by ensuring 
that, at a minimum, the following requirements are met: 


 
a. The concentration of the Hazardous Substance in 


groundwater does not exceed the Method 1 GB Groundwater 
Objective as specified in Table 4 at any point beyond the 
control of the Performing Party; and 


 
b. The GB Groundwater Objective which is applied to the full 


areal extent which is under the control of the Performing 
Party does not present threats to human health and the 
environment at any point within that control pursuant to Rule 
8.01 (Remedial Objectives), Rule 8.03.A (General 
Requirements for Groundwater Objectives), 8.03.C (Method 
2 GB Groundwater Objectives) or Rule 8.04 (Method 3 
Remedial Objectives) as appropriate; 


 
3. The Performing Party shall provide formal written documentation to 


the Department demonstrating the Performing Party's control over the 
full areal extent of the Method 1 GB Groundwater Objective 
exceedance including, but not limited to the following, as 
appropriate: 


 
a. Documented acceptance of the GB Groundwater Objectives 


and all supporting documentation used in their derivation 
from all land Owners whose property is impacted by the 
Release; and 


 
b. An environmental land usage agreement entered into by all 


impacted land Owners pursuant to Rule 8.09 (Institutional 
Controls), if the exposure assumptions made in the 
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development of the GB Groundwater Objectives are such that 
they need to be institutionally maintained in order to 
guarantee long-term protection of human health and the 
environment. 


 
4. Points of compliance for groundwater based on impacts to 


Environmentally Sensitive Areas shall be established throughout the 
Contaminated-Site or as determined in the ecological risk assessment 
performed in accordance with Rule 8.05 (Ecological Protection). 


 
8.09 Institutional Controls:  Performing Parties shall institute environmental land usage 


restrictions for all properties subject to final decisions which result in levels of Hazardous 
Substances greater than those protective against direct exposure associated with residential 
land usage; or are subject to final decisions under a variance pursuant to Rule 13.03 
(Variances) relating to a remedial objective pursuant to these regulations; or are subject to 
any final decisions based solely or in part on the limitation of reasonably foreseeable 
exposures to Hazardous Substances in any media; or are subject to institutional controls 
required under Rule 12.06. 


 
The Owner(s) of the Contaminated-Site shall document their concurrence with this 
restriction by recording  an Environmental Land Usage Restriction , and filing it with the 
Department.  The standard format for this agreement is provided in Appendix G.  The 
executed Environmental Land Usage Restriction shall run with the land, as recorded on the 
title(s) to the property (or properties) on which the Contaminated-Site is situated, and shall 
be binding on all Owners, successors and/or assigns.  This notice, and the associated 
restrictions and controls shall be subject to approval by the Director and shall include 
provisions to accomplish all of the following: 


 
A. Prohibit activities on the Contaminated-Site that may interfere with a Remedial 


Action and its operation and maintenance, long-term monitoring or other measures 
necessary to assure the integrity of the Remedial Action; 


 
B. Prohibit activities that may result in human exposure to levels of Hazardous 


Substances that  exceed the concentrations that have been determined to be 
protective of human health, or that may result in a Release of Hazardous Materials 
which was contained as part of the remediation; 


 
C. Require prior notice to the Department of the Owner's intent to convey any interest in 


the Contaminated-Site.  A conveyance of title, an easement, or other interest in the 
property or portion of the property shall not be consummated by the Owner without 
complete and full disclosure of the plans and procedures, and adequate and complete 
provision for the continued operation of the remedy and the prevention of Releases 
and exposures as described in Rule 8.09.B; 
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D. Grant to the Department and its designated representatives the right to enter the 
property at reasonable times for the purpose of monitoring compliance with the 
Remedial Action; and 


 
E.  Describe the restrictions placed on the property and/or the allowable uses of the 


property. 
 


A copy of the final, recorded notice shall be submitted to the Department within fifteen (15) 
days of the date that it is entered into the Land Evidence Records. 


 
8.10 Compliance Sampling: 
 


A Contaminated-Site is considered by the Director to be compliant with the Remediation 
Regulations when it is demonstrated that the appropriate remedial objectives have been met 
at all Source Areas within the Contaminated-Site.  This Rule specifies procedures for 
determining compliance with the appropriate soil objectives and groundwater objectives 
applied to the Contaminated-Site.  Compliance procedures with all other remedial objectives 
shall be determined on a site-specific basis.  Rule 12.0 specifies requirements specific to 
arsenic in soil. 


 
A. Compliance with the Soil Objectives: 


 
All Performing Parties have, unless otherwise specified by the Director, two 
alternatives for determining compliance with soil objectives.  These alternatives are: 


 
i. A Performing Party may propose in the Remedial Action Work Plan to verify 


compliance by taking less than twenty samples for laboratory analysis.  This 
shall be accomplished by a representative sampling program used to 
characterize the distribution and concentration of Hazardous Substances at 
the former Source Area.  The analytical results of all samples taken using this 
approach, including any and all specific samples which may be specified 
and/or taken by the Department, shall be below the appropriate soil objective 
in order for the Source Area to be considered compliant with these 
Regulations; or 


 
ii. A Performing Party may propose in the Remedial Action Work Plan to verify 


compliance by geometrically griding the former Source Area and taking not 
less than twenty compliance samples for laboratory analysis at the 
intersecting points of the grid If a Performing Party utilizes this criteria they 
may also propose a statistical analysis methodology for determining 
compliance. The Department reserves the right to take or require additional 
compliance samples as warranted, and the statistical evaluation shall account 
for all samples taken.  The methodology shall meet the following criteria: 
1. No single sample result exceeds the soil objective by a factor of 5; 
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2. No more than 10% of the individual sample results exceed the soil 


objective; and 
 


3. No single sample result exceeds any Upper Concentration Limit as 
defined by Rule 8.07 (Upper Concentration Limits). 


 
No compliance sampling plan shall be accepted that includes sample results 
outside the former Source Area in  the statistical evaluation of results. 


 
B. Compliance with the Groundwater Objectives: 


 
Compliance with the groundwater objectives shall be determined through laboratory 
analysis of representative samples used to characterize the distribution and 
concentration of Hazardous Substances migrating from the Contaminated-Site.  The 
analytical results of all samples taken using this approach shall be below the 
appropriate groundwater objective in order for the Contaminated-Site to be 
considered compliant with these Regulations. 


 
8.11 Remedial Objective Approvals:  All remedial objectives shall be approved by the 


Department at one of two points in the site management process.  These are: 
 


A. Rule 7.04 (Development of Remedial Alternatives); or 
 


B. Rule 9.02 (Remedial Objectives). 
 
 
9.00 REMEDIAL ACTION WORK PLAN  
 
9.01 Remedial Action Work Plan:   
 


A.  The Performing Party for a Contaminated-Site where Remedial Action is found to be 
necessary under these regulations shall prepare and submit in both hard copy and electronic 
format (as specified by the Department) to the Department for review and approval a 
Remedial Action Work Plan documenting how the proposed Remedial Action will be 
implemented.  The Remedial Action Work Plan shall be submitted along with the required 
fee per Rule 10.02. The Director shall base the decision to require Remedial Action on the 
information available on the mobility, toxicity and volume of the Hazardous Material 
released and the resulting potential for harm to human health and the environment. 


 
The Performing Party may prepare and submit a limited Remedial Action Work Plan for 
interim or partial Remedial Actions, if deemed appropriate by the Department.  Limited or 
partial Remedial Action Work Plans shall be submitted in both hard copy and electronic 
format (as specified by the Department) and shall contain appropriate assurances that a more 
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complete scope of activities will be evaluated as the Contaminated-Site is investigated and 
characterized. 
 
 B.  A Performing Party shall complete a Remedial Action work plan in accordance with 
Rule 9.00, as required by the Director, and submit said report for review and approval.    
 


 
9.02 Remedial Objectives:  The Remedial Action Work Plan shall present a Remedial Action 


which addresses remedial objectives for all impacted media at the Contaminated-Site in a 
manner consistent with Section 8 (RISK MANAGEMENT), including, as appropriate, the 
following: 


 
A. Groundwater Objectives:  The Performing Party shall propose a remedial objective 


for all Hazardous Substances found to have actual or potential impacts on 
groundwater. 


 
B. Surface Water and Sediment Objectives:  The Performing Party shall propose a 


remedial objective for all Hazardous Substances found to have actual or potential 
impacts on surface water and/or sediments, that is consistent with the actual and 
potential uses of the surface water and/or sediment in the impacted area, and the 
policies and regulations of the Office of Water Resources;   


 
C. Soil Objectives:  The Performing Party shall propose a remedial objective for all 


Hazardous Substances and TPH found to have actual or potential impacts on soil, 
that is consistent with the actual and potential uses of the land in the impacted area.  
The remedial objective for soil shall also take into account the potential for the 
Hazardous Substances to leach into groundwater and/or surface water from these 
impacted soils and, subsequently, should be consistent with the actual and potential 
uses of the ground water and/or surface water in the impacted area and the policies 
and regulations of the appropriate regulatory authority for that resource; and  


 
D. Air Objectives:  The Performing Party shall propose a remedial objective for all 


Hazardous Substances found to have actual or potential impacts on air quality, 
whether the impact is from gaseous or particulate emissions and/or entrainment on 
soil.  That air objective shall be consistent with the requirements of the Rhode Island 
Clean Air Act and the rules and regulations promulgated pursuant thereto.  


 
The remedial objectives for each media should be expressed, wherever possible or 
appropriate, as a residual concentration of Hazardous Material or Hazardous Substance.  
However, for Remedial Actions which include no action/natural attenuation or combinations 
of engineering and institutional controls which involve containment of contaminated media, 
the Remedial Action Work Plan shall demonstrate that the proposed Remedial Action will 
address the remedial objectives for all impacted media at the Contaminated-Site in a manner 
consistent with Rule 8.01 (Remedial Objectives).  Department approval of this 
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demonstration shall serve as the Remedial Objective Approval pursuant to Rule 8.11 
(Remedial Objective Approvals).  This demonstration may be in addition to the 
documentation of compliance with Section 8 (RISK MANAGEMENT) required by Rule 
7.04 (Development of Remedial Alternatives). 


 
The remedial objectives shall also consider and manage any short-term risks to human health 
and the environment associated with the Remedial Action implementation.  
 
The Performing Party shall estimate the time period necessary to meet all appropriate 
remedial objectives for groundwater, surface water, sediment, soil and air.  In every case, a 
Remedial Action should be designed, whenever practicable, as a permanent solution to meet 
the remedial objectives for Hazardous Substances in all affected media in the shortest time 
frame feasible. 


 
9.03 Proposed Remedy:  The Remedial Action Work Plan shall clearly explain the proposed 


remedy and justify the ability of the remedy to meet the remedial objectives.  For remedies  
that include on-site treatment and/or containment of contaminated media, the Remedial 
Action Work Plan shall  include the  best management practices proposed  to: 


 
A. Prevent the infiltration/migration of Hazardous Substances at levels harmful to 


human health or the environment; 
 


B. Prevent direct contact with Hazardous Substances at levels harmful to human health 
and the environment; 


 
C. Eliminate volatilization and entrainment of Hazardous Substances; and 
 
D. Minimize and manage surface runoff from the area including during and after the 


Remedial Action.  The plan shall identify all locations of existing and/or proposed  
infiltration systems. 


 
9.04 Remediation of Impacted Groundwater:  The Remedial Action Work Plan shall clearly 


explain how impacted groundwater will be remediated.  Remediation of groundwater shall 
meet the requirements of Section 16 of the Groundwater Quality Rules, as well as the 
requirements of Section 8 (RISK MANAGEMENT) of the Remediation Regulations.  Any 
Remedial Action Work Plan which includes the proposal of a discharge zone and/or a 
residual zone shall submit the required proposals and meet the required demonstrations of 
Rules 13.2 and 13.3 of the Groundwater Quality Rules, respectively. 


 
9.05 Limited Design Investigation:  The Director may require the Performing Party to include a 


proposed Limited Design Investigation in the Remedial Action Work Plan in order to gather 
information necessary for the design and construction of a specific remedy.  The Performing 
Party may also propose to include a Limited Design Investigation in the Remedial Action 
Work Plan in order to gather information necessary for the design and construction of a 
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specific remedy.  Activities proposed as part of this Limited Design Investigation shall meet 
the requirements of Section 7 (SITE INVESTIGATION) of these regulations. 


 
9.06 Points of Compliance:  The Remedial Action Work Plan shall clearly indicate the locations, 


for each impacted medium where Hazardous Substances will be measured in order to 
determine if the remedial objectives have been met.  These points will be designated Points 
of Compliance.  Remedial Actions will be initially focused on meeting remedial objectives 
set for the Contaminated-Site, and compliance shall be measured throughout that 
Contaminated-Site.  The Points of Compliance shall be managed in a manner consistent with 
Rule 8.08 (Points of Compliance).  Rule 12.0 specifies requirements unique to arsenic in 
soil. 


 
9.07 Proposed Schedule for Remediation:  The Remedial Action Work Plan shall include a 


proposed schedule for implementing the proposed Remedial Action. 
 
9.08 Contractors and/or Consultants:  The Performing Party shall include the names, addresses 


and telephone numbers of the contact Persons of any contractors or consultants hired to 
implement or operate the remedy proposed in the Remedial Action Work Plan.  The 
responsibilities of each consultant and/or contractor shall be clearly explained.  If the actual 
consultant or contractor has not been determined at the time of application, the expected 
duties of each company shall be explained and the Department shall be notified as soon as 
the specific companies are selected. 


 
9.09 Site Plan:  The Remedial Action Work Plan shall include a site plan.  The site plan 


submitted as part of the Site Investigation, conducted pursuant to Rule 7.03.F, shall be 
amended to include any further information available to the Performing Party, and the 
locations of all proposed remedial units and monitoring points.  The Points of Compliance 
shall also be clearly marked on the site plan. 


   
9.10 Design Standards and Technical Specification:  The Remedial Action Work Plan shall 


include all design standards and technical specifications necessary for the design of the 
proposed remedy.  Design standards and technical specifications will include, where 
appropriate: 


 
A. Identification of the materials of construction of all portions of the remedy; 


  
B. The type of equipment to be used, including unit capacity and dimensions; 


 
C. The results of any laboratory or pilot-scale tests conducted to determine the 


effectiveness of the proposed Remedial Action; and 
 


D. Any manufacturer's literature and/or technical guidance documents on the 
construction, implementation and/or operation of proposed units. 
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These portions of the Remedial Action Work Plan shall be prepared under the supervision of 
a Registered Professional Engineer in the State of Rhode Island, and stamped by that 
engineer prior to submittal. 


 
9.11 Set-up Plans:  The Remedial Action Work Plan shall explain any pre-operational staging or 


construction requirements which shall be completed prior to the installation and operation of 
the proposed Remedial Actions.  These pre-operational staging or construction activities may 
include the installation of pads, liners, or berms; any intrusive activities; or any 
Contaminated-Site contouring or grading which may be necessary.  The Set-Up Plan shall 
show how any construction or staging activities will be done in a manner in compliance with 
any applicable laws, rules and regulations. 


 
9.12 Effluent Disposal:  The Remedial Action Work Plan shall include specific plans for the 


management and disposal of any products or by-products from the proposed Remedial 
Action.  This section shall also identify what regulations shall be complied with during, and 
what permits or approvals shall be obtained prior to, any planned effluent disposal actions. 


 
9.13 Contingency Plan:  The Remedial Action Work Plan shall include a Contingency Plan 


which clearly explains the procedures to be followed and the Persons to be notified in the 
event of an unexpected incident involving Hazardous Materials at the Contaminated-Site.  
The Contingency Plan shall include, at a minimum, the following information: 


 
A. The names and telephone numbers of all emergency coordinators; 


 
B. All emergency response procedures and arrangements; and 


 
C. A description of the procedures necessary for the prevention of ignition and/or 


reaction of any flammable material or reactive materials, where appropriate. 
 


The Contingency Plan shall be available at the Contaminated-Site at all times during the 
implementation and operation of the Remedial Action.  


 
9.14 Operating Log:  The Remedial Action Work Plan shall include a proposed Operating Log 


which clearly and completely records activities on-site and shows how the implementation 
and operation of the Remedial Action is progressing.  This Operating Log shall include, at a 
minimum, the following information: 


 
A. Time periods of operation of the remedial unit and approximate flow rates; 


 
B. Records of any analyses conducted as part of the Remedial Action; 


 
C. Instances of implementation of the Contingency Plan; and 
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D.  An inspection plan designed to insure the proper operation of the proposed remedial 
unit.  Operating treatment units shall be inspected at least weekly unless an 
alternative inspection frequency is approved by the Director. 


 
Documentation of these inspections and any problems found and/or repairs made shall be 
included. 


 
The Operating Log shall be readily available at the Contaminated-Site during 
implementation and operation of the Remedial Action.  A copy of this log shall be submitted 
to the Department annually unless an alternative submittal frequency is approved by the 
Director for the duration of the active operation of the treatment unit. 


 
The Operating Log shall be kept for at least three (3) years following completion of the 
Remedial Action. 


 
9.15 Security Procedures:  The Remedial Action Work Plan shall include a description of the 


security procedures proposed to prevent unknowing access to the Contaminated-Site or key 
features identified at the Contaminated-Site.  This section shall include descriptions of any 
natural boundaries or any existing or proposed walls or fences surrounding the 
Contaminated-Site.  Means to control entry to the Contaminated-Site or key features 
identified at the Contaminated-Site shall also be clearly explained. 


 
9.16 Shut-Down, Closure and Post-Closure Requirements:  The Remedial Action Work Plan 


shall contain a section outlining the procedures required to shut-down and close the remedial 
units.  This section shall also outline any proposed post-closure activities, including 
monitoring and/or institutional controls restricting future land usage at the Contaminated-
Site.  All post-closure groundwater monitoring shall be done in accordance with a program 
meeting the requirements of Section 12 of the Groundwater Quality Rules. 


 
9.17 Institutional Controls and Notices:  The Remedial Action Work Plan shall indicate a 


methodology for providing notice to the general community, and contain specific plans and 
implementation procedures for land usage restrictions, restrictions on the use of groundwater 
on the Contaminated-Site, and institutional controls in accordance with Rule 8.09 
(Institutional Controls) for all Remedial Actions that are not determined by the Director to 
provide a permanent solution.   


 
9.18 Compliance Determination:  The Remedial Action Work Plan shall include a section 


outlining the procedures to be employed in order to demonstrate that the remedial objectives 
for the Contaminated-Site have been met.  Such compliance determination shall be proposed 
in a manner consistent with Rule 8.10 (Compliance Sampling). 


 
9.19 Certification Requirements:  The Remedial Action Work Plan and all associated progress 


reports shall include the following statements signed by an authorized representative of the 
party specified: 
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A. A statement signed by an authorized representative of the Person who prepared the 


Remedial Action Work Plan certifying the accuracy of the information contained in 
that report to the best of their knowledge; and 


 
B. A statement signed by an authorized representative of the Performing Party 


responsible for the submittal of the Remedial Action Work Plan certifying that the 
report is a complete and accurate representation of the Contaminated-Site and the 
Release and contains all known facts surrounding the Release to the best of their 
knowledge. 


 
 
10.00 REMEDIAL ACTION APPROVALS 
 
10.01 Remedial Action Approvals:  The Performing Party shall receive approval of the Remedial 


Action Work Plan from the Director prior to initiating any activities contained therein. 
 


Remedial Action Approvals that  include the treatment of Hazardous Waste at the 
Contaminated-Site will be in the form of a Temporary Remedial Action Permit subject to the 
requirements and conditions of R.I.G.L. 23-19.1-10.3, Emergency and Temporary Permits.  
The Performing Party shall have a Temporary Remedial Action Permit throughout the period 
that Hazardous Waste is being treated. 


 
Approvals for Remedial Actions that  include the remediation of impacted groundwater in 
GA/GAA areas to remedial objectives other than those listed in Table 3 of Rule 8.03.B.i 
(Method 1 GA Groundwater Objectives) shall obtain a Groundwater Quality Certification 
pursuant to the requirements of Section 17 of the Groundwater Quality Rules. 


 
The Director may issue conditions to the Remedial Action Approval when the Director finds 
that those conditions are necessary to protect human health and the environment.  Conditions 
may include, but not necessarily be limited to, requirements that the  Performing Party 
provide financial assurances that the Remedial Action will continue. 


 
10.02 Remedial Action Approval Application Fees:  The application fee for Remedial Action 


Approvals shall be one thousand ($1,000.00) dollars. 
 
10.03 Change in Ownership, Administration and/or Location: 
 


A. At least thirty (30) days prior to any change in Ownership of the Contaminated-Site 
or a change in Operator of the Remedial Action, the Performing Party shall notify the 
Director of the proposed change. 


 
B. Remedial Action Approvals shall be voidable whenever there is a change in 


Ownership of the Contaminated-Site or a change in Operator of the Remedial Action. 
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10.04 Remedial Action Approval Modifications:  The Performing Party shall apply to the 


Director for approval of any modifications that the Performing Party finds necessary during 
the design, construction or implementation of the remedy. 


 
The Director may require modification of a permit or approval if there is reason to believe 
that the remedy is not working as anticipated.  
 
The Director may require a new Remedial Action Work Plan in cases where the Director 
determines that the proposed modifications substantially alter any process or the results of 
the remedy. 


 
10.05 Revocation or Suspension of Permits and Approvals:  The Director may order the 


immediate cessation of any Remedial Action whenever the Director determines that a 
Performing Party is not in compliance with all of the appropriate rules and regulations 
established by the Department, or that the Performing Party is not performing the Remedial 
Action in conformance with approved plans or conditions of a permit or approval. 


 
The Director may, in lieu of revocation or suspension of the permit or approval issued to the 
Performing Party, order that Performing Party to take whatever corrective action is needed  
to secure compliance with the rules and regulations established by the Department. 


 
 
11.00 REMEDIAL ACTION 
 
11.01 Operational Requirements:  These rules apply to all Performing Parties conducting any 


Remedial Action activities. A Performing Party shall complete Remedial Action, as required 
by the Director.    


 
11.02 Proper Operation and Maintenance:  The Performing Party shall operate and maintain all 


portions, activities and/or operations in accordance with all the terms and conditions of its 
Remedial Action Approval, and all other applicable laws and regulations.  The Department 
shall be notified in writing immediately if the Performing Party suspects or has reason to 
believe that any of the remedial objectives will not be met.  


 
11.03 Operating Records:  The Performing Party shall maintain an operating log as specified in 


Rule 9.14 (Operating Log) or as otherwise specified by the Director in the Remedial Action 
Approval. 


 
11.04 Personnel Training:  The Performing Party shall maintain a Personnel training program as 


specified in the Remedial Action Approval. 
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11.05 Progress Reports:  The Performing Party shall submit progress reports at least quarterly.  
The reports shall clearly explain all activities specified in the Remedial Action Approval 
which have been initiated or which have been completed.   


 
Progress reports shall also include the results of all sampling and analysis conducted at the 
Contaminated-Site. 


 
After completion of the Remedial Action, the results of all post-closure monitoring shall be 
submitted to the Director. 


 
11.06 Effluent Disposal:  The Performing Party shall dispose of all treated effluent, products 


and/or byproducts from the proposed Remedial Action in the manner specified in the 
Remedial Action Approval and in compliance with any other applicable rules and 
regulations. 


 
11.07 Initiator:  The Performing Party shall comply with all applicable Rules of Section 5.00 of 


the Rules and Regulations for Hazardous Waste Management, as amended, for all Hazardous 
Waste shipments that they initiate. 


 
The Performing Party shall comply with the requirements of the Rules and Regulations for 
Solid Waste Management Facilities, as amended, for all solid waste shipments that they 
initiate.  


 
11.08 Security:  The Performing Party shall maintain a Contaminated-Site security program 


equivalent to that specified in the Remedial Action Approval. 
 
11.09 Closure and Post Closure:  The Performing Party shall close the Remedial Action and 


maintain all post-closure requirements as specified in the Remedial Action Approval.  
Compliance with the Remedial Action Approval shall be documented in a Closure Report 
submitted to the Department for review and approval. 


 
 
12.0 SPECIAL REQUIREMENTS FOR MANAGING ARSENIC IN SOIL  
 


Rule 12.0 shall only apply for the investigation and remediation of Source Area(s) involving 
only exceedances of the contaminant arsenic.  All other exceedances and reportable 
contaminants of concern shall be addressed as required elsewhere in these Regulations.  


 
12.01 A.  Background:  Arsenic is a naturally occurring element in soil.  Because background 


levels for arsenic across the state have been determined to be above the calculated risk-based 
value, per Rule 8.01, the Method 1 Residential, and Industrial/Commercial Exposure 
Criterion are set at 7.0 ppm.  This value represents the 95th percent upper confidence limit 
when natural background data across the state are statistically evaluated.  Based on the 
numerous samples evaluated by the Department in making this determination, and the 
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prevalence of arsenic in the environment, the special requirements of Rule 12.00 shall apply 
to address arsenic in soil. 


 
 B.  Plan and Approval Requirements 
 
 The Performing Party shall:  
 


i.   Notify the Department of the Release in accordance with Rule 5.0; 
 


ii.  Obtain property Owner approval to complete all investigation and remedial work 
required;  


 
iii.   Public Notice - Provide public notice to all abutters prior to commencing remedial 


measures required by Rule 12.04.  Public notice shall include, at a minimum, proposed 
remedial measures to be implemented under Rule 12.04, approximate schedule, and 
contact information of the Performing Party.  For Contaminated-Sites where exceedances 
of the arsenic standard is the only known contaminant of concern, public notice under 
this provision shall constitute full Public Involvement, as otherwise required by Rule 
7.07, except for locations identified in Rule 7.07 A. iii.  


 
iv.   Implement and complete the applicable remedial measures required by Rule 12.04. 


 
Note – Prior Department approval shall not be required for remedial measures 
implemented under Rules 12.04 A. (i thru vi.), and 12.04 B.(i thru iv).  Prior plan 
approval shall be required for implementing all other proposed remedial measures under 
these Rules.  


 
v.   File a post-closure report in both hard copy and electronic format (as specified by the 


Department) with the Department.  The report shall document:  
1. All analytical results, 
2. Sampling dates, 
3. Sample locations with depths, 
4. Performing Party certification specifying the specific remedial measures 


completed (i.e. Rule #), and date, 
5. Performing Party certification that public notice to abutters was completed, 


and 
6. Details of institutional controls required (ELUR’s per Rule 12.06 if required). 


 
12.02 Sampling Requirements:    
 


A. The Performing Party shall ensure that the number, location, depth, and distribution of 
arsenic samples taken as part of the site investigation are adequate to properly characterize 
the site, the Release, and all specific areas of concern.  The Performing Party shall ensure an 
appropriate rationale has been utilized for selecting sample locations.     
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B. Minimum Sampling Frequency:  The following number of samples, at a minimum, shall 
be collected and analyzed for arsenic* to evaluate site conditions against the standard.  
Additional samples may be required based upon site-specific conditions. 


 
 


Site Size (acres)  Minimum # of Site Samples Required 
 
1 acre or less   8 samples minimum 
1 to 5 acres   8 samples + 2 per additional acre over 1st acre 
Greater than 5 acres   16 samples + 1 per additional acre over 5th acre  


 
*  Given the statistically significant number of arsenic samples on file at the Department and evaluated 
to make the background determination for arsenic across the state, the requirements  herein have been 
set to evaluate site-specific arsenic conditions against the standard, in lieu of the minimum 20 samples 
required per Rule 8.06.  


 
12.03 Determining Compliance with the Standard: 
 


Given the statistically significant number of arsenic samples evaluated by the Department 
across the state to determine natural background levels, the following procedures may be 
utilized for evaluating data collected in accordance with Rules 12.02 A &B above, to 
determine compliance with the 7.0 ppm Method 1 Direct Exposure Criterion for arsenic.  Site 
arsenic conditions meeting all these requirements shall be deemed consistent with state 
background levels, and hence be non-jurisdictional for arsenic: 
      


A.   No individual sample result from the data set shall be greater than 15 ppm, 
B. No greater than 25% of sample results from the data set shall exceed 7.0 ppm, 


and 
C. The average of all sample results shall be 7.0 ppm or less. 


 
Note: The laboratory method reporting limit shall be set at or below the standard (i.e. no greater than 7.0 ppm).  
Analytical results indicating “non-detect”, shall be evaluated at half the method reporting limit value when 
determining compliance with the standard above.  A Performing Party may address exceedances of Rule 12.03 
A, above, and then re-evaluate compliance with the standard. 


 
12.04  Remedial Options for Jurisdictional Arsenic Releases Above 7.0 ppm: 


 
When arsenic is jurisdictional, the following remedial options may be utilized to address the 
arsenic Release.  The Performing Party shall maintain adequate dust control measures, and 
ensure soils are kept sufficiently moist and damp during soil disturbance activities. 
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A. Average Source Area arsenic levels between 7 and 15 ppm :  
  


i. Excavation and removal of all contaminated soils with elevated arsenic 
levels, with proposed confirmation sampling to determine compliance with 
the standard. 


ii. Encapsulation of existing soils with four inches (4”) minimum of Clean Soil 
that has arsenic levels less than 7.0 ppm, preventing erosion with adequate 
vegetation and/or mulch, and recording of an appropriate Environmental 
Land Usage Restriction (ELUR if required per Rule 12.06) to maintain said 
engineering controls. 


iii. Encapsulation of existing soils with six inches (6”) minimum of mulch, and 
recording of an appropriate Environmental Land Usage Restriction (ELUR 
if required per Rule 12.06) to maintain said engineering controls. 


iv. Encapsulation of existing soils with a minimum of two inches (2”) of asphalt, 
concrete pavers, or concrete, and recording of an appropriate ELUR to 
maintain said engineering controls (if required per Rule 12.06). 


v. Soil blending or tilling of wet/damp soil, with re-sampling per Rule 12.02 to 
determine compliance with the standard. 


vi. Phytoremediation with re-sampling per Rule 12.02 to determine compliance 
with the standard. 


vii. A site-specific remediation plan that has been reviewed and approved in 
writing by the Department. 


 
B. Source Area arsenic levels between 15 - 43 ppm:  


 
i. Excavation and removal of all contaminated soils with elevated levels of 


arsenic, with proposed confirmation sampling to determine compliance 
with the standard. 


ii. Encapsulation of existing soils with six inches (6”) of Clean Soil, preventing 
erosion with adequate vegetation and/or mulch, and recording of an 
appropriate ELUR to maintain said engineering controls (if required per 
Rule 12.06). 


iii.  Encapsulation of existing soils with four inches (4”) of gravel with a 
minimum of two inches (2”) of asphalt, concrete pavers or concrete, and 
recording of an appropriate ELUR to maintain said engineering controls (if 
required per Rule 12.06). 


iv. Encapsulation of existing soils with four inches (4”) of Clean Soil over a 
geo-fabric material with minimum puncture strength of 120 lbs., and burst 
strength of 400 psi, and recording of an appropriate ELUR to maintain said 
engineering controls (if required per Rule 12.06). 


v. Soil blending or tilling of wet/damp soil, with re-sampling per Rule 12.02 to 
determine compliance with the standard. 
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vi. A site-specific remediation plan that has been reviewed and approved in 
writing by the Department.  Capping alternatives proposed shall include 
measures equivalent to the protectiveness outlined above. 


 
C.  Source Area arsenic levels above 43 ppm:  


 
i. Excavation and removal of all contaminated soils with elevated levels of 


arsenic, with proposed confirmation sampling to determine compliance 
with the standard. 


ii. Encapsulation of existing soils with two feet (2’”) of Clean Soil, preventing 
erosion with adequate vegetation and/or mulch, and recording of an 
appropriate ELUR to maintain said engineering controls. 


iii.  Encapsulation of existing soils with six inches (6”) of Clean Soil (as sub-
base) with a minimum of four inches (4”) of asphalt or concrete, and 
recording of an appropriate ELUR to maintain said engineering controls. 


iv. Encapsulation of existing soils with one foot (1’) of Clean Soil over a geo-
fabric material with minimum puncture strength of 120 lbs., and burst 
strength of 400 psi, and recording of an appropriate ELUR to maintain said 
engineering controls. 


v. A site-specific remediation plan that has been reviewed and approved in 
writing by the Department.  Capping alternatives proposed shall include a 
two-foot (2’) soil cap, or equivalent. 


 
 
12.05 Certification Requirements for Sites Formerly Jurisdictional 
 


An Owner of a Contaminated-Site formerly jurisdictional under the "Rules and Regulations 
for the Investigation and Remediation of Hazardous Material Releases, as amended August 
1996", for arsenic in soil (as the only contaminant of concern), may record on the property 
title a completed Release Form in Appendix H to certify compliance with the current arsenic 
standard if they meet the requirements of Rule 12.03, after forwarding said release form to 
the Department.   This Rule applies to sites where a previously approved remedy required 
the recording of an ELUR on the title to address arsenic in soil.  
 


12.06 Institutional Control Requirements – Environmental Land Usage Restrictions, and 
Owner Notification Requirements   
 
The following institutional control requirements shall be required to maintain capping and 
engineering controls, at Contaminated-Sites where jurisdictional arsenic is the only 
remaining contaminant of concern above standards. 
 


A. Residential Properties with Four (4) Units or Less 
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i.Property Owners shall maintain all capping and engineering controls required under 
Rule 12.04. 


ii.Property Owners of sites remediated under Sections 12.04 A, or 12.04 B, shall be 
required to comply with RIGL 5-20.8 (Real Estate Disclosures), and at the time of 
any property transfer, provide the buyer with a copy of the post closure report 
(required in Rule 12.01 B v). 


iii.  Property Owners of sites remediated under Rule 12.04 C, shall record on the 
property deed, an ELUR approved by the Department. 


 
B. Residential Properties with Five (5) units or more, and Recreational Properties 
 


i. Property Owners shall maintain all capping and engineering controls required 
under Rule 12.04. 


ii. Property Owners of sites remediated under Sections 12.04 A, or 12.04 B, shall be 
required to comply with RIGL 5-20.8 (Real Estate Disclosures), and at the time of 
any property transfer, provide the buyer with a copy of the post closure report 
(required in Rule 12.01 B v), and notify them of inspection requirements applicable 
per 12.06 B iii. 


iii.  The Owner shall perform annual inspection of all capping and engineering controls 
for three (3) consecutive years following completion of the remedy.  The Owner 
shall file the results of said inspection with the Department’s Office of Waste 
Management, and indicate compliance with the requirements of the remedy, or 
note any deficiencies and include a schedule to return to compliance.   


iv.  Property Owners of sites remediated under Rule 12.04 C, shall record on the 
property deed, an ELUR approved by the Department. 


 
C.  Industrial/Commercial Properties.   


 
i. Property Owners shall maintain all capping and engineering controls required 


under Rule 12.04. 
ii. Prior to submission of the site post closure report, required by Rule 12.01 B v., the 


property Owner shall record on the property deed, an ELUR approved by the 
Department, to maintain required capping and engineering controls. 


 
 


13.00 VARIANCES AND EXTENSIONS 
 
13.01 Applications:  An applicant may apply to the Director for a variance from or extension to 


any of these rules and regulations.  The Director may require the collection and/or 
submission of information the Director deems necessary to fully evaluate such application. 


 
13.02 Extensions:  The Director may upon request, issue an extension to any of the time tables and 


schedules required by these regulations in the form of a variance. 
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13.03 Variances:  The Director may upon application, issue a variance under this rule when 
compliance with these rules and regulations would cause unreasonable or undue hardship to 
the applicant, provided the applicant can also present substantial evidence that the issuance 
of a variance will, at a minimum: 


 
A. provide protection to human health and the environment equivalent to that which is 


provided by these regulations; 
 


B. not result in exceedances of applicable remedial objectives as described in Section 8 
(RISK MANAGEMENT) beyond the control of the Performing Party; 


 
C. not endanger the public health and safety; 
 
D. not significantly interfere with the public use and enjoyment of any recreational 


resource; 
 


E. not significantly adversely impact any surface water or any groundwater, or cause 
contamination of any drinking water supply or tributary thereto; and 


 
F. not violate any provisions of any pertinent federal or state statutes, rules or 


regulations regarding air, land or water resources. 
 


In determining whether the applicant has met these requirements, the Director may consider 
background conditions.  Other conditions which the Director will take into consideration 
when evaluating a request for a variance will include, but not be limited to, groundwater 
classification, contaminant migration pathways, mobility and toxicity of constituents of 
concern, volume of contamination, institutional controls and the resulting risk to human 
health and the environment. 


 
The Director reserves the right to limit the effective time period for a variance. 


    
13.04 Department's Evidence:  The Department, through its authorized agents, may present 


evidence to the Director relative to any application or request for an extension or variance. 
 
13.05 Remonstrant:  Remonstrants who have been notified, as required by this rule, may present 


evidence to the Director relative to any application or request for an extension or variance it 
submits for approval or modification. 


 
13.06 Decision:  The Director may grant or deny the variance after hearing provided, however, that 


the variance may be subject to such terms and conditions as the Director may deem 
necessary to protect the public health and safety, and the environment. 


 
 
 







 
87 


14.00 PENALTIES AND APPEALS 
 
14.01 Penalties:  Administrative penalties may be assessed for any violation of these regulations 


and will be calculated based on the methodology specified in the Department of 
Environmental Management Rules and Regulations for the Assessment of Administrative 
Penalties.   


 
14.02 Appeals:  Any Person affected by a decision of the Director pursuant to these regulations 


may, in accordance with the Administrative Rules of Practice and Procedure for the 
Department of Environmental Management, file a claim for an adjudicatory hearing to 
review the decision.  The party appealing a Department decision bears the burden of proving 
that they comply with the requirements of the rules and regulations herein and that the denial 
by the Department was arbitrary and capricious or characterized by an abuse of discretion. 
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The foregoing "Rules and Regulations for the Investigation and Remediation of Hazardous Material 
Releases, as amended 2011" after due notice and public comment are hereby adopted and filed with 
the Secretary of State, this ____   th day of _________________, 2011  to become effective twenty 
(20) days thereafter, in accordance with the provisions of Chapters 42-17.1-2, 42-35, 23-19.1, 23-
19.14, 46-12 and 46-13.1 of the General Laws of Rhode Island, 1956, as amended. 
 
 
 


______________________________________ 
Janet Coit,  Director 
Department of Environmental Management 


 
 
 
 
 
 
 
Notice Given on:     ____20, December, 2010________  
 
Public Hearing on: ______20, January, 2011                     
 
Public Comment Period:  ____12/20/10 through 1/31/11____  
 
Filing Date:      ___________________ , 2011   
 
Effective Date:     ____________________,2011  
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Appendix A 
 DEFINITIONS INCORPORATED BY REFERENCE IN THE  
 REMEDIATION REGULATIONS 
 


National Contingency Plan 
 
40 CFR 300.5;  Definitions: 
 


"Hazardous Substance" as defined by section 101(14) of CERCLA, means: Any substance 
designated pursuant to section 311(b)(2)(A) of the CWA; any element, compound, mixture, solution, 
or substance designated pursuant to section 102 of CERCLA; any hazardous waste having the 
characteristics identified under or listed pursuant to section 3001 of the Solid Waste Disposal Act 
(but not including any waste the regulation of which under the Solid Waste Disposal Act has been 
suspended by Act of Congress); any toxic pollutant listed under section 307(a) of the CWA; any 
hazardous air pollutant listed under section 112 of the Clean Air Act; and any imminently hazardous 
chemical substance or mixture with respect to which the EPA Administrator has taken action 
pursuant to section 7 of the Toxic Substances Control Act.  The term does not include petroleum, 
including crude oil or any fraction thereof which is not otherwise specifically listed or designated as 
a hazardous substance in the first sentence of this paragraph, and the term does not include natural 
gas, natural gas liquids, liquified natural gas, or synthetic gas usable for fuel (or mixtures of natural 
gas and such synthetic gas). 


 
 
"Release" as defined by section 101(22) of CERCLA, means any spilling, leaking, pumping, 


pouring, emitting, emptying, discharging, injecting, escaping, leaching, dumping, or disposing into 
the environment (including the abandonment or discarding of barrels, containers, and other closed 
receptacles containing any hazardous substance or pollutant or contaminant), but excludes:  Any 
Release which results in exposure to Persons solely within a workplace, with respect to a claim 
which such Persons may assert against the employer of such Persons; emissions from the engine 
exhaust of a motor vehicle, rolling stock, aircraft, vessel, or pipeline pumping station engine; 
Release of source, byproduct, or special nuclear material from a nuclear incident, as those terms are 
defined in the Atomic Energy Act of 1954, if such Release is subject to requirements with respect to 
financial protection established by the Nuclear Regulatory Commission under section 170 of such 
Act, or, for the purposes of section 104 of CERCLA or any other response action, any Release of 
source, byproduct, or special nuclear material from any processing site designated under section 
102(a)(1) or 302(a) of the Uranium Mill Tailings Radiation Control Act of 1978; and the normal 
application of fertilizer.  For purposes of the NCP, Release also means threat of Release. 
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 Appendix B 
 ANALYTICAL METHODS FOR REPORTING 
 
 
Volatile Organic Compounds - EPA Method 8240, 8260, and 5035 
 
Semi-Volatile Organic Compounds - EPA Method 8270 
 
PCB/Pesticides - EPA Method 8080 
 
Inorganics - Compound Specific Applicable EPA Method 
 


Compound   EPA Method 
 


Antimony   6010, 6020, 7040, 7041, 7062 
Arsenic   6010, 6020, 7060, 7061, 7062, 7063 
Beryllium   6010, 6020, 7090, 7091 
Cadmium   6010, 6020, 7130, 7131 
Chromium III   Subtract Chromium VI from Total Chromium 
Chromium VI   7195, 7196, 7197, 7198, 7199 
Total Chromium  6010, 6020, 7190, 7191 
Copper    6010, 6020, 7210, 7211 
Cyanide   9010, 9012, 9013, 9213 
Lead    6010, 6020, 7420, 7421 
Manganese   6010, 6020, 7460, 7461 
Mercury   7470, 7471, 7472 
Nickel    6010, 6020, 7520, 7521 
Selenium   6010, 7740, 7741, 7742 
Silver    6010, 6020, 7760, 7761 
Zinc    6010, 6020, 7950, 7951 


 
 
Synthetic Precipitation Leaching Procedure (SPLP) - EPA Method 1312 
 
Toxicity Characteristic Leaching Procedure (TCLP) - EPA Method 1311  
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 Appendix C 
 OFFICE OF WASTE MANAGEMENT –  


SITE REMEDIATION SECTION 
 HAZARDOUS MATERIAL RELEASE NOTIFICATION FORM 
 
 THIS FORM IS NOT TO BE USED TO REPORT AN IMMINENT HAZARD  
 
1. Notifier Information 
 


Name:                                                                                                                             
Address:                                                                                                                            


 
Phone:                                                                                                                            


 
Status:        Owner       Operator       Secured Creditor       Voluntary 


 
 
2. Property Information 
 


Name of Site:                                                                                                                         
Site Address:                                                                                                                        


 
Plat/Lot Numbers:   
 
Approximate Site Acreage: 
 
Latitude/Longitude:                                                                   


 
Site Contact Person:                                                                                                                       


 
Site Contact Phone:                                                                                                                       


 
Site Land Usage Type:       Residential       Industrial/Commercial 


 
Location of Release:                                                                                                                        
                                                                                                                                                  
(attach site sketch as necessary) 


 
 
3. Release Information 
 


Date of Discovery:                                                                                                                        
Source :                                                                                                                             
Release Media:                                                                                                                           


 
Hazardous Materials and Concentrations:                                                                                                
                                                                                                                                                  
(attach certificates of analysis as necessary) 


 
Extent of Contamination:  
 
 
Approximate acreage of Contaminated Site:                                                                                                                  
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4. Resource Information 
 


Site Land Usage:          Industrial/Commercial        Residential 
 


Adjacent Land Usage:         Industrial/Commercial        Residential 
 


Site Groundwater Class:        GA/GAA         GB 
 


Adjacent Groundwater Class:       GA/GAA         GB 
(if different than site groundwater classification within 500 feet) 


 
Nearest Surface Water or Wetland: 


 
      Less Than 500 Feet        Greater Than 500 Feet 


 
Potential for adverse impact        Yes/No 


 
5. Potentially Responsible Parties 
 


Name:                                                                                                                                        
Address:                                                                                                                                       


 
Status:       Owner       Operator       Other:                                                                                    


 
Name:                                                                                                                                                                               


                                                                      
Address:                                                                                                                                        


 
Status:       Owner       Operator       Other:                                                                                     


 
 
6. Measures Taken or Proposed to be Taken in Response to Release 
 


                                                                                                                                                  
 


                                                                                                                                                  
 


                                                                                                                                                  
 
 
7. Other Significant Remarks About Release (Will a background determination be made?) 
 


                                                                                                                                                   
                                                                                                                                                   
                                                                                                                                                  


 
 


Signature:                                                        Date       /     /       
 


Title:                                                        







 Appendix D  
 METHOD 2 DIRECT EXPOSURE CRITERIA 
 
Method 2 Direct Exposure Criteria: 
 


A. Ingestion: 
 


i. Residential Activity: 
 


1. Carcinogenic Substances: 


RESIDENTIAL INGESTION ALGORITHM FOR CARCINOGENS IN SOIL: 
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2. Non-Carcinogenic Substances: 


RESIDENTIAL INGESTION ALGORITHM FOR NON-CARCINOGENS IN SOIL: 


 
 
 
 
 


⎟⎟
⎠


⎞
⎜⎜
⎝


⎛
⎟
⎠


⎞
⎜
⎝


⎛
 IRS x ED 


AT x BW  x 
EF


CF x RfD x HI 
  = C


cc


cco  


 
 


3. Acute Toxicity: 


ACUTE INGESTION ALGORITHM FOR SOIL: 


 
 







 
 


 
 
 
 


 RESIDENTIAL DEFAULT INPUT PARAMETERS 
 


ORAL INGESTION 
 


TERM 
 


DESCRIPTION 
 


UNITS 
 


VALUE 
 
C 


 
Concentration Of Contaminant In Soil 


 
mg/kg 


 
Calculated 


 
CPSo 


 
Carcinogenic Potency Slope Factor (Oral) 


 
(mg/kg/d)-1 


 
Chemical 
Specific 


 
RfDo 


 
Reference Dose (Oral) 


 
mg/kg/d 


 
Chemical 
Specific 


 
RISK 


 
Target Cancer Risk Level 


 
Dimensionless 


 
1 E-06 


 
HI 


 
Hazard Index 


 
Dimensionless 


 
1.0 


 
BWa 


 
Body Weight (Adult) 


 
kg 


 
70 


 
BWc 


 
Body Weight (Child Ages 1-6) 


 
kg 


 
15 


 
AT 


 
Averaging Time (Carcinogens) 


 
yr 


 
70 


 
ATc 


 
Averaging Time (Child Ages 1-6) 


 
yr 


 
6 


 
IRSa 


 
Soil Ingestion (Adult) 


 
mg/d 


 
100 


 
IRSc 


 
Soil Ingestion (Child Ages 1-6) 


 
mg/d 


 
200 


 
CF 


 
Conversion Factor 


 
mg-d/kg-yr 


 
3.65 E08* 


 
EF 


 
Exposure Frequency 


 
d/yr 


 
350 


 
EDa 


 
Exposure Duration (Adult) 


 
yr 


 
24 


 
EDc 


 
Exposure Duration (Child Ages 1-6) 


 
yr 


 
6 


 
ORAL ACUTE TOXICITY 


⎟⎟
⎠


⎞
⎜⎜
⎝


⎛  
CF x IR
IR x TDHA  = C


ATs-at


w-at  
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 RESIDENTIAL DEFAULT INPUT PARAMETERS 


 
TDHA 


 
Ten Day Health Advisory (10 kg Child) 


 
mg/l 


 
Chemical 
Specific 


 
IRat-w 


 
Ingestion Rate Of Water  


 
l/d 


 
1 


 
IRat-s 


 
Ingestion Rate Of Soil  


 
g/d 


 
1 


 
CFat 


 
Conversion Factor (Acute Toxicity) 


 
kg/g 


 
1 E-03 


 
* Conversion factor: (365 d/yr)(1xE06 mg/kg) = 3.65 E08 mg-d/kg-yr: 







ii. Industrial/Commercial Activity: 
 


1. Carcinogenic Substances: 


INDUSTRIAL/COMMERCIAL INGESTION ALGORITHM FOR CARCINOGENS IN SOIL: 
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EF x CPSo 
CF x AT x RISK = C


a
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2. Non-Carcinogenic Substances: 
 


INDUSTRIAL/COMMERCIAL INGESTION ALGORITHM FOR NON-CARCINOGENS IN SOIL: 


 
 
 
 
 


⎟⎟
⎠


⎞
⎜⎜
⎝


⎛
⎟
⎠


⎞
⎜
⎝


⎛  
IRS x ED 
AT x BW  x  


EF
CF x RfD x HI


   = C
a


aao  
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INDUSTRIAL\COMMERCIAL DEFAULT INPUT PARAMETERS 


 
TERM 


 
DESCRIPTION 


 
UNITS 


 
VALUE 


 
C 


 
Concentration Of Contaminant In Soil 


 
mg/kg 


 
Calculated 


 
CPSo 


 
Carcinogenic Potency Slope Factor (Oral) 


 
(mg/kg/d)-1 


 
Chemical 
Specific 


 
RfDo 


 
Reference Dose (Oral) 


 
mg/kg/d 


 
Chemical 
Specific 


 
RISK 


 
Target Cancer Risk Level 


 
Dimensionless 


 
1 E-06 


 
HI 


 
Hazard Index 


 
Dimensionless 


 
1 


 
BWa 


 
Body Weight (Adult) 


 
kg 


 
70 


 
AT 


 
Averaging Time (Carcinogens) 


 
yr 


 
70 


 
ATa 


 
Averaging Time, Adult (Non-carcinogens) 


 
yr 


 
25 


 
IRSa 


 
Soil Ingestion Rate (Adult) 


 
mg/d 


 
50 


 
EF 


 
Exposure Frequency 


 
d/yr 


 
250 


 
ED 


 
Exposure Duration  


 
yr 


 
25 


 
CF 


 
Conversion Factor 


 
mg-d/kg-yr 


 
3.65 E08* 


 
* Conversion factor: (365 d/yr)(1xE06 mg/kg) = 3.65 E08 mg-d/kg-yr: 
 
 
 
 
 







B. Inhalation:  The RESIDENTIAL inhalation concentration shall be calculated using the 
following equations and the appropriate default input values: 


 
i. Carcinogenic Substances: 


INHALATION ALGORITHM FOR CARCINOGENS IN SOIL: 
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 TA x   
PEF


1 + 
VF
1  x 


RfC
1  x ED x EF 


d/yr 365 x AT x HI = C


⎥
⎦


⎤
⎢
⎣


⎡
⎟
⎠
⎞


⎜
⎝
⎛


 
 
 
 
 


 TA x  
PEF


1 + 
VF


1  x ED x EF x g/mg 1000 x URF


d/yr 365 x AT x RISK  = C


⎥⎦
⎤


⎢⎣
⎡μ


 


 
ii. Non-Carcinogenic Substances: 


INHALATION ALGORITHM FOR NON-CARCINOGENS IN SOIL: 


 
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 







 
iii. Volatilization Factor: 


VOLATILIZATION FACTOR ALGORITHM: 


 
 
 
 


( )


 K)/ P - 1 ( )  ( + P 
P x D =                     :Where


 
 
 
 


 cm/m 10 x 
 K x P x D x 2 


) T x  x 3.14 ( x ) Q/C ( = ) /kgm ( VF


asasa


aei


224-


asaei


1/2
3


ρ
α


α
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 RESIDENTIAL DEFAULT INPUT PARAMETERS 


 
INHALATION 


 
TERM 


 
DESCRIPTION 


 
UNITS 


 
VALUE 


 
C 


 
Concentration Of Contaminant In Soil 


 
mg/kg 


 
Calculated 


 
RISK 


 
Target Cancer Risk Level (Carcinogens) 


 
Dimensionless 


 
10-6 


 
HI 


 
Hazard Index (Noncarcinogens) 


 
Dimensionless 


 
1 


 
AT 


 
Averaging Time (Carcinogens) 


 
years 


 
70 


 
AT 


 
Averaging Time (Noncarcinogens) 


 
years 


 
30 


 
URF 


 
Inhalation Unit Risk Factor (Carcinogens) 


 
(μg/m3)-1 


 
Chemical  
Specific 


 
RfC 


 
Inhalation Reference Concentration 
(Noncarcinogens) 


 
mg/m3 


 
Chemical 
Specific 


 
EF 


 
Exposure Frequency 


 
days/year 


 
350 


 
ED 


 
Exposure Duration 


 
years 


 
30 


 
VF 


 
Soil-To-Air Volatilization Factor 


 
m3/kg 


 
Chemical 
Specific 


 
PEF 


 
Particulate Emission Factor 


 
m3/kg 


 
4.51 x 109 


 
TA 


 
Time Adjustment Factor 


 
Dimensionless 


 
1 
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 DEFAULT INPUT PARAMETERS 


 
VOLATILIZATION FACTOR 


 
TERM 


 
DESCRIPTION 


 
UNITS 


 
VALUE 


 
VF 


 
Soil-To-Air Volatilization Factor 


 
m3/kg 


 
Calculated 


 
(Q/C) 


 
Inverse Of The Mean Concentration At The Center 
Of A 0.5 Acre Square Source 


 
g/m2-s per 


kg/m3 


 
101.8 


 
T 


 
Exposure Interval 


 
seconds 


 
7.9 x 108 


 
Dei 


 
Effective Diffusivity 


 
cm2/s 


 
Di(Pa


3.33/Pt
2) 


 
Pa 


 
Air-Filled Soil Porosity 


 
Dimensionless 


 
Pt-Θβ 


 
Pt 


 
Total Soil Porosity 


 
Dimensionless 


 
1-(β/ρs) 


 
Θ 


 
Soil Moisture Content 


 
 cm3-water g-


soil 


 
0.1 (10%) 


 
β 


 
Soil Bulk Density 


 
g/cm3 


 
1.5 


 
ρs 


 
True Soil Density Or Particle Density 


 
g/cm3 


 
2.65 


 
Kas 


 
Soil-Air Partition Coefficient 


 
 g-soil  
cm3-air 


 
(H/Kd) x 41 


 
Di 


 
Diffusivity In Air 


 
cm2/s 


 
Chemical 
Specific 


 
H 


 
Henry's Law Constant 


 
atm-m3/mol 


 
Chemical 
Specific 


 
Kd 


 
Soil-Water Partition Coefficient 


 
cm3/g 


 
Koc x OC 


 
Koc 


 
Organic Carbon Partition Coefficient 


 
cm3/g 


 
Chemical 
Specific 


 
OC 


 
Organic Carbon Content Of Soil 


 
fraction 


 
0.02 (2%) 


 
 
 







C. Soil Saturation Limit (Csat): 


SOIL SATURATION LIMIT ALGORITHM FOR UNSATURATED SOILS (Csat): 


 
 
 
 
 


( ) ( )  x  S +  n x  Sx K  = C mmdsat Θ  


 
 
 


 
SOIL SATURATION (Csat) DEFAULT INPUT PARAMETERS 


 
TERM 


 
DESCRIPTION 


 
UNITS 


 
VALUE 


 
Csat 


 
Soil Saturation Concentration 


 
mg/kg 


 
Calculated 


 
Kd 


 
Soil-Water Partition Coefficient  


 
L/kg 


 
Chemical 
Specific/ 


or Koc * OC 
 
Koc 


 
Organic Carbon Partition Coefficient 


 
L/kg 


 
Chemical 
Specific 


 
OC 


 
Organic Carbon Content Of Surface Soil  


 
% 


 
2 


 
S 


 
Solubility 


 
mg/L-water 


 
Chemical 
Specific 


 
nm 


 
Soil Moisture Content 


 
Weight 
Fraction 


 
0.1 


 
Θm 


   
Soil Moisture Content L-water/ 0.1 


kg-soil 
 
Note: Appendix D was also utilized for the development of Method 1 Direct Exposure Criteria. 
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 Appendix E 
 METHOD 2 LEACHABILITY CRITERIA  
 
Method 2 Leachability Criteria: 
 


A. Method 2 Leachability Criteria for Organic Hazardous Substances:  The Method 1 
Leachability Criteria were derived utilizing the SESOIL and AT123D models (available 
from General Science Services Corporation) to simulate the transport of organic Hazardous 
Substances and estimate levels of soil contamination which are protective of the appropriate 
groundwater objectives.  The following tables provide the inputs to the models which were 
used to estimate the Method 1 Leachability Criteria for organic substances. 


 
 


SESOIL CLIMATE INPUT PARAMETERS GENERAL 
 
Station Name - Providence WSO AP (Green State Airport) 
 


TERM 
 


UNITS 
 


VALUE 
 
Latitude 


 
Degrees 


 
41.733 


 
Longitude 


 
Degrees 


 
71.433 


 
Number of Years of Climate Data 


 
Years 


 
1 


 
Number of Years of Simulation 


 
Years 


 
5 


 
 


SESOIL CLIMATE INPUT PARAMETERS BY MONTH 
 


TERM 
 
UNITS


 
OCT 


 
NOV 


 
DEC 


 
JAN 


 
FEB 


 
MAR 


 
Air Temperature 


 
oC 


 
12.33


0 


 
6.720 


 
0.280 


 
-


1.560 


 
-


1.110 


 
2.720 


 
Cloud Cover 
Fraction 


 
fraction 


 
0.500 


 
0.600 


 
0.600 


 
0.600 


 
0.600 


 
0.600 


 
Relative Humidity 


 
fraction 


 
0.750 


 
0.700 


 
0.750 


 
0.700 


 
0.700 


 
0.700 


 
Short Wave Albedo 


 
- 


 
0.180 


 
0.190 


 
0.270 


 
0.290 


 
0.330 


 
0.290 


 
Evapotranspiration* 


 
cm/day 


 
0.000 


 
0.000 


 
0.000 


 
0.000 


 
0.000 


 
0.000 


 
Rainfall Depth 
(Precipitation) 


 
cm 


 
9.010 


 
10.98


0 


 
11.17


0 


 
10.17


0 


 
9.500 


 
10.670


 
Mean Storm 
Duration 


 
days 


 
0.560 


 
0.530 


 
0.560 


 
0.560 


 
0.600 


 
0.570 
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SESOIL CLIMATE INPUT PARAMETERS BY MONTH 


Number of Storms 
per Month 


- 4.390 5.720 6.000 5.660 5.260 5.890 


 
Length of Rainy 
Season Within 
Month 


 
days 


 
30.40


0 


 
30.40


0 


 
30.40


0 


 
30.40


0 


 
30.40


0 


 
30.400


 
 


SESOIL CLIMATE INPUT PARAMETERS BY MONTH (CONTINUED) 
 


TERM 
 
UNITS


 
APR 


 
MAY 


 
JUN 


 
JUL 


 
AUG 


 
SEP 


 
Air Temperature 


 
oC 


 
8.170 


 
13.28


0 


 
18.44


0 


 
21.61


0 


 
20.94


0 


 
17.330


 
Cloud Cover 
Fraction 


 
fraction 


 
0.600 


 
0.600 


 
0.600 


 
0.500 


 
0.500 


 
0.500 


 
Relative Humidity 


 
fraction 


 
0.700 


 
0.700 


 
0.750 


 
0.800 


 
0.800 


 
0.800 


 
Short Wave Albedo 


 
- 


 
0.190 


 
0.180 


 
0.180 


 
0.180 


 
0.180 


 
0.180 


 
Evapotranspiration* 


 
cm/day 


 
0.000 


 
0.000 


 
0.000 


 
0.000 


 
0.000 


 
0.000 


 
Rainfall Depth 
(Precipitation) 


 
cm 


 
10.59


0 


 
9.060 


 
7.370 


 
7.490 


 
9.900 


 
8.620 


 
Mean Storm 
Duration 


 
days 


 
0.540 


 
0.470 


 
0.370 


 
0.310 


 
0.390 


 
0.420 


 
Number of Storms 
per Month 


 
- 


 
5.600 


 
5.830 


 
5.190 


 
4.750 


 
5.220 


 
4.500 


 
Length of Rainy 
Season Within 
Month 


 
days 


 
30.40


0 


 
30.40


0 


 
30.40


0 


 
30.40


0 


 
30.40


0 


 
30.400


 
* Initial evapotranspiration set to zero; SESOIL approximates evapotranspiration using the water budget 


method (mass balance). 
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SESOIL SOIL INPUT PARAMETERS 


 
TERM 


 
UNITS 


 
VALUE 


 
Soil Name 


 
- 


 
- 


 
Soil Bulk Density 


 
g/cm3 


 
1.50 


 
Intrinsic Permeability 


 
cm2 


 
1.50E-07 


 
Soil Disconnetedness Index 


 
- 


 
7.50 


 
Effective Porosity 


 
- 


 
0.300 


 
Organic Carbon Content (Subsurface Soil) 


 
% 


 
0.100 


 
Cation Exchange Coefficient (Capacity) 


 
  milli eq.   
100g dry 


soil 


 
0.000 


 
Freundlich Equation Exponent 


 
- 


 
1.00 


 
 
 


 
SESOIL APPLICATION INPUT PARAMETERS 


 
TERM 


 
UNITS


 
VALUE 


 
Number of Years 


 
years 


 
1 


 
Number of Soil Layers 


 
layers 


 
3 


 
Application Area of Compartment 


 
cm2 


 
0.10E+07 


 
Latitude of the Site (Application Area) 


 
Degree


s 


 
41.733002 


 
Loading Type - (1) Spill - 
Instantaneous or (0) Steady 
Application - Continuous 


 
- 


 
0 


 
Loading Unit - (1) Mass per Unit Area 
or (0) Concentration 


 
- 


 
0 


 
Initial Chemical Concentration Given 
(1) or Not Given (0) 


 
- 


 
0 


 
Layer Number 


 
- 


 
1 


 
2 


 
3 
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SESOIL APPLICATION INPUT PARAMETERS 


 
TERM 


 
UNITS


 
VALUE 


 
Depths (Layer Thickness) 


 
cm 


 
0.10E+0


3 


 
0.10E+0


3 


 
0.10E+03 


 
Number of Sublayers/Layer 


 
- 


 
1 


 
1 


 
1 


 
Ph of Each Layer 


 
- 


 
default 


 
default 


 
default 


 
Intrinsic Permeability of Each Layer 


 
cm2 


 
1.5E-7 


 
1.5E-7 


 
1.5E-7 


 
Liquid Biodegradation (KDEL Ratios) 


 
- 


 
- 


 
1.00 


 
1.00 


 
Solid Biodegradation (KDES Ratios) 


 
- 


 
- 


 
1.00 


 
1.00 


 
Organic Carbon (OC) Content Ratios 
for Lower Layers 


 
- 


 
- 


 
1.00 


 
1.00 


 
Cation Exchange Coefficient (CEC) 
Ratios for Lower Layers 


 
- 


 
- 


 
1.00 


 
1.00 


 
Freundich (FRN) Ratio 


 
- 


 
- 


 
1.00 


 
1.00 


 
Adsorption (ADS) Ratio 


 
- 


 
- 


 
1.00 


 
1.00 


 
Pollutant Load Entering Each 
Layer 


 
μg/cm


2 


 
0.00 


 
LC* 


 
0.00 


 
Initial Pollutant Concentration for Any 
Sublayer 


 
μg/g 


(ppm) 


 
- 


 
- 


 
- 


 
Mass Transformed 


 
μg/cm2 


 
0.00 


 
0.00 


 
0.00 


 
Sink 


 
μg/cm2 


 
0.00 


 
0.00 


 
0.00 


 
Ligand Input Mass 


 
μg/cm2 


 
0.00 


 
0.00 


 
0.00 


 
Volatilization Index 


 
- 


 
0.20 


 
0.20 


 
0.20 


 
Surface Runoff Participation Index 


 
- 


 
0.00 


 
- 


 
- 


 
Ratio Pollutant Concentration in Rain 
to Pollutant Maximum Solubility in 
Water 


 
- 


 
0.00 


 
- 


 
- 


 
Modified Summers Model Used (1) or 
Not (0) for Groundwater 
Concentration 


 
- 


 
0 
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LC* = the back-calculated leachability criterion.  This value can be converted to a mass concentration by the 


following: 
(ug/cm2)(1/Soil Bulk Density)(1/Layer Thickness)(mg/1000ug)(1000g/kg) = Leachability Criterion (mg/kg) 


 
 


SESOIL CHEMICAL SPECIFIC INPUT PARAMETERS FOR: 
 ALL CHEMICALS 


 
TERM 


 
UNITS 


 
VALUE 


 
Base Hydrolysis Constant 


 
l/mol-day 


 
0.00 


 
Acid Hydrolysis Constant 


 
l/mol-day 


 
0/00 


 
Biodegradation Rate in Moisture 


 
1/day 


 
0.00 


 
Biodegradation Rate on Soil 


 
1/day 


 
0.00 


 
Ligand-Pollutant Stability Constant 


 
- 


 
0.00 


 
No. Moles Ligand/Mole Pollutant 


 
- 


 
0.00 


 
Ligand Molecular Weight 


 
g/mole 


 
0.00 
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AT123D INPUT PARAMETERS 


 
TERM 


 
UNITS 


 
VALUE 


 
No. of Points in X-Direction 


 
- 


 
1 


 
No. of Points in Y-Direction 


 
- 


 
1 


 
No. of Points in Z-Direction 


 
- 


 
1 


 
No. of Roots: No. of Series Terms 


 
- 


 
400 


 
No. of Beginning Time Step 


 
- 


 
13 


 
No. of Ending Time Step 


 
- 


 
61 * 


 
No. of Time Intervals for Printed Out Solution 


 
- 


 
1 


 
Instantaneous Source Control = 0 for Instant Source 


 
- 


 
1 


 
Source Condition Control = 0 for Steady Source 


 
- 


 
60 


 
Intermittent Output Control = 0 No Such Output 


 
- 


 
1 


 
Case Control = 1 Thermal, = 2 for Chemical, = 3 RAD 


 
- 


 
2 


 
Aquifer Depth, = 0.0 for Infinite Deep 


 
m 


 
0 


 
Aquifer Width, = 0.0 for Infinite Wide 


 
m 


 
0 


 
Begin Point of X-Source Location 


 
m 


 
-5 


 
End Point of X-Source Location 


 
m 


 
5 


 
Begin Point of Y-Source Location 


 
m 


 
-5 


 
End Point of Y-Source Location 


 
m 


 
5 


 
Begin Point of Z-Source Location 


 
m 


 
0 


 
End Point of Z-Source Location 


 
m 


 
0 


 
Hydraulic Conductivity 


 
m/hr 


 
0.53 


 
Hydraulic Gradient 


 
- 


 
0.005 


 
Longitudinal Dispersivity 


 
m 


 
20 


 
Lateral Dispersivity 


 
m 


 
2 


 
Vertical Dispersivity 


 
m 


 
2 
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AT123D INPUT PARAMETERS 


 
TERM 


 
UNITS 


 
VALUE 


X Dimension m 15 
 
Y Dimension 


 
m 


 
0 


 
Z Dimension 


 
m 


 
0 


 
61 * = The SESOIL program only allows a maximum time interval run of 19 months.  61 months (5 years of 


simulation) was the total time interval used to determine the maximum groundwater impact. 







B. Method 2 Leachability Criteria for Inorganic Hazardous Substances: 


SITE-SPECIFIC DILUTION FACTOR ALGORITHM: 


 
 


) F - 1 ( ) Kid/IL ( + 1 = DF adj  
 
 
 


SITE-SPECIFIC DILUTION FACTOR 
 
TERM 


 
DESCRIPTION 


 
UNITS 


 
VALUE 


 
DF 


 
Site-specific dilution factor 


 
 


 
Calculated 


 
K 


 
Hydraulic conductivity of the unconsolidated aquifer 
underlying the Release area 


 
ft/yr 


 
15000 


 
I 


 
Horizontal hydraulic gradient 


 
ft/ft 


 
0.005 


 
D 


 
Distance 


 
ft 


 
15 


 
I 


 
Infiltration rate 


 
ft/yr 


 
2.0 


 
L 


 
Length of the Release area parallel to the direction of 
groundwater flow 


 
ft 


 
50 


    
Fadj Background concentration for groundwater divided by the 


appropriate groundwater objective for the Hazardous 
Substance, or, where the background concentration for 
groundwater can not be quantified, 1/2 the minimum detection 
limit for the Hazardous Substance divided by the appropriate 
groundwater objective for the Hazardous Substance. 


 Chemical - 
Specific 
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 Appendix F  
 METHOD 2 GB GROUNDWATER OBJECTIVES  
 


Method 2 GB Groundwater Objective Algorithm and Input Parameters: 


 
 111


 
 
 


 
 


METHOD 2 GB GROUNDWATER OBJECTIVE ALGORITHM AND DEFAULT 
INPUT PARAMETERS 


GB GROUNDWATER OBJECTIVE ALGORITHM: 


( ) ( ) ( )
( ) ( ) ( ) 16.04    MW  VP 


 WS   T   C   =  C a
w  


 
TERM 


 
DESCRIPTION 


 
UNITS 


 
VALUE 


 
Cw 


 
Water Concentration 


 
mg/L 


 
Calculated 


 
Ca 


 
Air Concentration 


 
mg/L 


 
Chemical 


Specific PEL* 
 
T 


 
Temperature of groundwater 


 
oK 


 
293 


 
WS 


 
Solubility 


 
mg/L-water 


 
Chemical 
Specific 


  
Vapor Pressure 


 
mm Hg 


 


 
Chemical 
Specific 


VP 


    
MW Molecular Weight g/mole Chemical 


Specific 
 
* Permissible Exposure Limit (PEL): 


The time-weighted average concentration in air that shall not be exceeded during any 8-hour shift of a 40-hour work week. 
 


The PELs were developed by the Occupational Safety and Health Administration (OSHA) to protect workers from "a wide 
variety of health effects that could cause material impairment of health or functional capacity.  This includes protection against 
catastrophic effects such as cancer, cardiovascular, liver, and kidney damage; lung diseases, as well as more subtle effects 
resulting in central nervous system damage, narcosis, respiratory effects, and sensory irritation" . 


 
NOTE: The Upper Concentration Limits for GB areas were calculated using the above algorithm and an air concentration Ca set equal 


to 10% of the Lower Explosive Limit (10% LEL) which is defined as ten percent (10%) of the concentration of a compound in 
air below which a flame will not propagate if the mixture is ignited. 
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 Appendix G 
ENVIRONMENTAL LAND USAGE RESTRICTION 


 
This Declaration of Environmental Land Usage Restriction (“Restriction”) is made on this _____ day of 
_____________________, 20___ by [property owner], and its successors and/or assigns (hereinafter, 
the “Grantor”). 
 


WITNESSETH: 
 


 WHEREAS, the Grantor _______________________ (name) is the Owner in fee simple of 
certain real property identified as [specify Plat, Lot(s), address and Town or City] Rhode Island (the 
“Property”), more particularly described in Exhibit A (Legal Description) which is attached hereto and 
made a part hereof;  
 
 WHEREAS, the Property (or portion thereof identified in the Class I survey which is attached 
hereto as Exhibit 2A and is made a part hereof) has been determined to  contain soil and/or groundwater 
which is contaminated with certain Hazardous Materials and/or petroleum in excess of applicable 
[residential or industrial/commercial Direct Exposure Criteria, and/or applicable groundwater 
objective]  criteria pursuant to the Rules and Regulations for the Investigation and Remediation of 
Hazardous Material Releases (“Remediation Regulations”);  
 
 WHEREAS, the Grantor has determined that the environmental land use restrictions set forth 
below are consistent with the regulations adopted by the Rhode Island Department of Environmental 
Management (“Department”) pursuant to R.I.G.L. § 23-19.14-1;  
 
 WHEREAS, the Department's written approval of this Restriction is contained in the document entitled: 
[Remedial Decision Letter/ Settlement Agreement/ Order of Approval/ Remedial Approval Letter] 
issued pursuant to the Remediation Regulations;  
 
  
 WHEREAS, to prevent exposure to or migration of Hazardous Substances and to abate hazards to 
human health and/or the environment, and in accordance with the [Remedial Decision Letter/ Remedial 
Agreement/ Order of Approval/ Remedial Approval Letter], the Grantor desires to impose certain 
restrictions upon the use, occupancy, and activities of and at the [Property/Contaminated-Site];  
 
 WHEREAS, the Grantor believes that this Restriction will effectively protect public health and 
the environment from such contamination; and 
 
 WHEREAS, the Grantor intends that such restrictions shall run with the land and be binding 
upon and enforceable against the Grantor and the Grantor’s successors and assigns. 
NOW, THEREFORE, Grantor agrees as follows: 
 
A. Restrictions Applicable to the [Property/Contaminated-Site]:  In accordance with the [Remedial 


Decision Letter/ Remedial Agreement/ Order of Approval/ Remedial Approval Letter], the use, 
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occupancy and activity of and at the [Property/ Contaminated-Site] is restricted as follows: 
 


i. No  residential use of the [Property/Contaminated-Site] shall be permitted that is contrary to 
Department approvals and restrictions contained herein; 


 
ii. No groundwater at the [Property/Contaminated-Site] shall be used as potable water;  


 
iii. No soil at the [Property/Contaminated-Site] shall be disturbed in any manner without written 


permission of the Department’s Office of Waste Management, except as permitted in the 
Remedial Action Work Plan (RAWP) or Soil Management Plan (SMP) approved by the 
Department in a written approval letter dated _____________(date) Exhibit B and attached 
hereto;  


 
[iv. Humans engaged in activities at the [Property/Contaminated-Site] shall not be exposed to soils 


containing Hazardous Materials and/or petroleum in concentrations exceeding the applicable 
Department approved Direct Exposure Criteria set forth in the Remediation Regulations;  


 
[v. Water at the [Property/Contaminated-Site] shall be prohibited from infiltrating soils containing 


Hazardous Materials and/or petroleum in concentrations exceeding the applicable 
Department approved leachability criteria set forth in the Remediation Regulations;  


 
[vi. No subsurface structures shall be constructed on the [Property/Contaminated-Site] over 


groundwater containing Hazardous Materials and/or petroleum in concentrations exceeding the 
applicable Department approved GB Groundwater Objectives set forth in the Remediation 
Regulations;  


 
[vii. The engineered controls at the [Property/ Contaminated-Site] described in the 


[RAWP or SMP] contained in Exhibit B attached hereto shall not be disturbed and shall be 
properly maintained to prevent humans engaged in [residential or industrial/commercial] 
activity from being exposed to soils containing Hazardous Materials and/or petroleum in 
concentrations exceeding the applicable Department-approved [residential or 
industrial/commercial] Direct Exposure Criteria in accordance with the Remediation 
Regulations; and 


 
[viii. The engineered controls at the [Property/ Contaminated-Site] described in the 


[RAWP or Soil Management Plan SMP] contained in Exhibit B attached hereto shall not 
be disturbed and shall be properly maintained so that water does not infiltrate soils 
containing Hazardous Materials and/or petroleum in concentrations exceeding the applicable 
Department-approved leachability criteria set forth in the Remediation Regulations.  


 
B. No action shall be taken, allowed, suffered, or omitted at the [Property/ Contaminated-Site]  if 


such action or omission is reasonably likely to:  
 


i. Create a risk of migration of Hazardous Materials and/or petroleum;   
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ii. Create a potential hazard to human health or the environment; or  
iii. Result in the disturbance of any engineering controls utilized at the [Property/Contaminated-


Site], except as permitted in the Department-approved [RAWP or SMP] contained in 
Exhibit B.  


 
C. Emergencies:  In the event of any emergency which presents a significant risk to human health or to the 


environment, including but not limited to, maintenance and repair of utility lines or a response to 
emergencies such as fire or flood, the application of Paragraphs A (iii.-viii.) and B above may be 
suspended, provided such risk cannot be abated without suspending such Paragraphs and the Grantor 
complies with the following:  


 
i. Grantor shall notify the Department’s Office of Waste Management in writing of the emergency 


as soon as possible but no more than three (3) business days after Grantor’s having learned of 
the emergency.  (This does not remove Grantor’s obligation to notify any other necessary 
state, local or federal agencies.);  


 
ii. Grantor shall limit both the extent and duration of the suspension to the minimum period 


reasonable and necessary to adequately respond to the emergency;  
 


iii. Grantor shall implement reasonable measures necessary to prevent actual, potential, present and 
future risk to human health and the environment resulting from such suspension;  


 
iv. Grantor shall communicate at the time of written notification to the Department its intention to 


conduct the Emergency Response Actions and provide a schedule to complete the 
Emergency Response Actions;  


 
v. Grantor shall continue to implement the Emergency Response Actions, on the schedule 


submitted to the Department, to ensure that the [Property/Contaminated-Site] is 
remediated in accordance with the Remediation Regulations (or applicable variance) or 
restored to its condition prior to such emergency. Based upon information submitted to the 
Department at the time the ELUR was recorded pertaining to known environmental 
conditions at the [Property/Contaminated-Site], emergency maintenance and repair of 
utility lines shall only require restoration of the [Property/Contaminated-Site] to its 
condition prior to the maintenance and repair of the utility lines; and  


 
vi. Grantor shall submit to the Department, within ten (10) days after the completion of the 


Emergency Response Action, a status report describing the emergency activities that have 
been completed.  


 
D. Release of Restriction; Alterations of Subject Area:  The Grantor shall not make, or allow or suffer to 


be made, any alteration of any kind in, to, or about any portion of the [Property/Contaminated-Site] 
inconsistent with this Restriction unless the Grantor has received the Department's prior written approval 
for such alteration.  If the Department determines that the proposed alteration is significant, the 
Department may require the amendment of this Restriction.   Alterations deemed insignificant  by the 
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Department will be approved via a letter from the Department.  The Department shall not approve any 
such alteration and shall not release the [Property/Contaminated-Site] from the provisions of this 
Restriction unless the Grantor demonstrates to the Department's satisfaction that Grantor has managed 
the [Property/Contaminated-Site] in accordance with applicable regulations.  


 
E. Notice of Lessees and Other Holders of Interests in the [Property/Contaminated-Site]: The 


Grantor, or any future holder of any interest in the [Property/Contaminated-Site], shall cause any 
lease, grant, or other transfer of any interest in the [Property/Contaminated-Site] to include a provision 
expressly requiring the lessee, grantee, or transferee to comply with this Restriction.  The failure to 
include such provision shall not affect the validity or applicability of this Restriction to the 
[Property/Contaminated-Site].  


 
F. Enforceability:  If any court of competent jurisdiction determines that any provision of this Restriction 


is invalid or unenforceable, the Grantor shall notify the Department in writing within fourteen (14) days 
of such determination.  


 
G. Binding Effect:  All of the terms, covenants, and conditions of this Restriction shall run with the land 


and shall be binding on the Grantor, its successors and assigns, and each Owner and any other party 
entitled to control, possession or use of the [Property/Contaminated-Site] during such period of 
Ownership or possession.  


 
H. Inspection & Non-Compliance:  It shall be the obligation of the Grantor, or any future holder of any 


interest in the [Property/Contaminated-Site], to provide for annual inspections of the 
[Property/Contaminated-Site] for compliance with the ELUR in accordance with Department 
requirements.  


 
[An officer or Director of the company with direct knowledge of past and present conditions of the 
[Property/Contaminated-Site] (the “Company Representative”), or] A qualified environmental 
professional will, on behalf of the Grantor or future holder of any interest in the 
[Property/Contaminated-Site], evaluate the compliance status of the [Property/Contaminated-Site] 
on an annual basis. Upon completion of the evaluation, the [Company Representative or] 
environmental professional will prepare and simultaneously submit to the Department and to the Grantor 
or future holder of any interest in the [Property/Contaminated-Site] an evaluation report detailing the 
findings of the inspection , and noting any compliance violations at the [Property/Contaminated-Site]. 
 If the [Property/Contaminated-Site] is determined to be out of compliance with the terms of the 
ELUR, the Grantor or future holder of any interest in the [Property/Contaminated-Site] shall submit a 
corrective action plan in writing to the Department within ten (10) days of receipt of the evaluation 
report, indicating the plans to bring the [Property/Contaminated-Site] into compliance with the ELUR, 
including, at a minimum, a schedule for implementation of the plan. 
 
In the event of any violation of the terms of this Restriction, which remains uncured more than 
ninety (90) days after written notice of violation, all Department approvals and agreements relating 
to the [Property/Contaminated-Site] may be voided at the sole discretion of the Department. 
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I. Terms Used Herein: The definitions of terms used herein shall be the same as the definitions contained 
in Section 3 (DEFINITIONS) of the Remediation Regulations.  


 
 
 
IN WITNESS WHEREOF, the Grantor has hereunto set (his/her) hand and seal on the day and year set 
forth above. 
 
[Name of Person(s), company, LLC or LLP] 
 
 
By: _______________________________  ____________________________ 
 Grantor (signature)________________ ______Grantor (typed name)  
 
 
 
STATE OF RHODE ISLAND 
COUNTY OF ______________ 
 
 In (CITY/TOWN), in said County and State, on the _____ day of ___________, 20___, before 
me Personally appeared ________________, to me known and known by me to be the party executing 
the foregoing instrument and (he/she) acknowledged said instrument by (him/her) executed to be 
(his/her) free act and deed. 
 
              
     Notary Public:  __________________________ 
      


My Comm. Expires: __________________________ 
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APPENDIX H 


 
RECORDED ENVIRONMENTAL LAND USAGE RESTRICTION RELEASE  


ARSENIC COMPLIANCE CERTIFICATION FORM 
 
 
This Certification of Environmental Compliance with Arsenic Restrictions is made this ______ day 
of __________, 20__ by ___________________ ("the Grantor"), pursuant to Rule 12.05 
“Certification Requirements for Sites Formerly Jurisdictional” of the Rules and Regulations for 
the Investigation and Remediation of Hazardous Material Releases, as amended 2003.  
 
 
 W I T N E S S E T H: 
 


WHEREAS, Grantor is the Owner in fee simple of certain real property (the "Property") 
known as [Address/Location located in the City/Town of ________ in ___________ 
County][designated as Lot    , Plat   on the tax map of the City/Town of _________ in ______ 
County], more particularly described on Exhibit A (Legal Description of Property) which is attached 
hereto and made a part hereof; and 
 
WHEREAS, the Grantor has determined that pursuant to Chapter 19.1 of Title 23 of the Rhode 
Island General Laws; and to the environmental Rules and Regulations for the Investigation and 
Remediation of Hazardous Material Releases also known as the “Remediation Regulations”, as 
amended,  that the environmental land use restriction of record in the land evidence records of 
________, and /or the condition of the Property  is consistent with regulations adopted by the 
Department of Environmental Management ("the Department") to effectively protect public health 
and the environment from Hazardous Substances; and, 
 
WHEREAS, the required number of arsenic samples were collected and analyzed in accordance with 
Rules 12.02 A &B of the above referenced regulations; and  
 
WHEREAS, the evaluation of the analytical results was performed by _______________________, 
a Professional Engineer registered in the State of Rhode Island, and certified below to determine 
compliance with the 7.0 ppm Method 1 Direct Exposure Criterion for arsenic; 


 
 
 
 
 
 
 
 


__________________________________________________________ 
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ARSENIC COMPLIANCE  


 
PROFESSIONAL ENGINEER CERTIFICATION 


 
I the undersigned, a registered Professional Engineer in the State of Rhode Island, 
hereby certify that I have evaluated the arsenic levels at the above referenced Property 
as of ___________________-(date), and determined the Property to be in compliance 
with the 7.0 ppm Method 1 Direct Exposure Criterion for arsenic, per the requirements 
set forth in the above referenced Remediation Regulations, as amended 2004.    


 
________________________________  _________________________ 
(P.E. signature)       (P.E. registration number) 
 


_____________________________________ 
 
NOW THEREFORE the Grantor certifies that Site arsenic conditions at the Property meet all of the 
requirements as set forth in Rule 12.00, and may be deemed consistent with state background levels, 
and hence be non-jurisdictional for arsenic.    
 
GRANTOR WARRANTS that all of the terms, and conditions of this Certification  shall run with 
the land and shall be binding  on the Grantor, the Grantor's successors and assigns, and each Owner 
and any other party entitled to possession or use of the Property during such period of Ownership, 
seizin, or possession. 
 
Signed under pains and penalties of perjury this ______day of _____________, 20_ __. 
 
________________________ _  
GRANTOR 
 
 
_________________________ 
Witness 
 
State of Rhode Island, County of:  __________________________ 
 
Before me on this ___________day of _______________, 20___ did appear, a Person known to me 
and to me known and he/she did acknowledge the signing of this document to be his/her free act and 
deed. 
 
My Commission expires: ___________________  ____________________________ 
          Notary Public  







 
APPENDIX “I” 


 
Section 7 of the "Remediation Regulations"  


Site Investigation Report (SIR)Checklist  
(The following information shall be completed and submitted with the SIR) 


 
Contact Name: 
Contact Address: 
Contact Telephone: 
 
Site Name: 
Site Address: 
 
 
 
 
 
 
 


OFFICE USE ONLY 
SITE INVESTIGATION REPORT (SIR)SITE: 
PROJECT CODE: 
SIR SUBMITTAL DATE: 
CHECKLIST SUBMITTAL DATE: 


DIRECTIONS:  The box to the left of each item listed below is for the administrative review of the 
SIR submission and is for RIDEM USE ONLY.  Under each item listed below, cross-reference the 
specific sections and pages in the SIR that provide detailed information that addresses each stated 
requirement.  Failure to include cross-references shall  delay review and approval.  If an item is not 
applicable, simply state that it is not applicable and provide an explanation in the SIR. 
 
 


�  7.03.A.  List specific objectives of the SIR related to characterization of the Release, 
impacts of the Release and remedy. 


 
 
 


�  7.03.B.  Include information reported in the Notification Of Release. A copy of the 
Release notification form should be included in the SIR.  Include information relating to 
short-term response, if applicable. 


 
 


�  7.03.C.  Include documentation of any past incidents or Releases. 
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�  7.03.D.  Include list of prior property Owners and Operators, as well as sequencing of property 
transfers and time periods of occupancy. 
 
 
� 7.03.E. Include previously existing environmental information which characterizes the 


Contaminated-Site and all information that led to the discovery of the Contaminated-
Site. 


 
 
 
�  7.03.F.  Include current uses and zoning of the Contaminated-Site, including brief statements of 


operations, processes employed, waste generated, Hazardous Materials handled, and 
any residential activities on the site, if applicable.  (This section should be linked to the 
specific objectives section demonstrating how the compounds of concern in the 
investigation are those that are used or may have been used on the site or are those that 
may have impacted the site from an off-site source.) 


 
 
 
� 7.03.G.  Include a locus map showing the location of the site using US Geological Survey 


7.5-min quadrangle map or a copy of a section of that USGS map. 
 
 
 
�  7.03.H.  Include a site plan, to scale, showing: 
 


� Buildings 
 
� Activities 
 
�  Structures 
 
� North Arrow 
 
� Wells 
 
� UIC Systems, septic tanks, UST, piping and other underground structures 
 
� Outdoor Hazardous Materials storage and handling areas 
 
� Extent of paved areas 
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� Location of environmental samples previously taken with analytical results 
 
� Waste management and disposal areas 
 
� Property Lines 


 
 
 
� 7.03.I. Include a general characterization of the property surrounding the area including, but not 
limited to: 
 


� Location and distance to any surface water bodies within 500 ft of the site  
 
� Location and distance to any Environmentally Sensitive Areas within 500 ft of the 


  site  
 
� Actual sources of potable water for all properties immediately abutting the site 
 
� Location and distance to all public water supplies, which have been active within the 


previous 2 years and within one mile of the site 
 
� Determination as to whether the Release impacts any off-site area utilized for 


residential or industrial/commercial property or both 
 
� Determination of the underlying groundwater classification and if the classification is 


GB, the distance to the nearest GA area 
 
 
 
 
� 7.03.J.  Include classifications of surface and ground water at and surrounding the site that could 


be impacted by a Release. 
 
 
 
� 7.03.K.  Include a description of the contamination from the Release, including: 
 


�   Free liquids on the surface 
 
�   LNAPL and DNAPL 
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�   Concentrations of Hazardous Substances which can be shown to present an actual or 
potential threat to human health and any concentrations in excess of any of the 
remedial objectives; (reference Section 12 for requirements related to arsenic in soil).  


 
�   Impact to Environmentally Sensitive Areas 


 
�   Contamination of man-made structures 


 
� Odors or stained soil 


 
� Stressed vegetation 


 
� Presence of excavated or stockpiled material and an estimate of its total volume 
 
� Environmental sampling locations, procedures and copies of the results of any 


analytical testing at the site 
 


� List of Hazardous Substances at the site 
 
� Discuss if the contamination falls outside of the jurisdiction of the Remediation 


Regulations, including but not limited to USTs, UICs, and wetlands 
 
 
 
 
� 7.03.L. Include the concentration gradients of Hazardous Substances throughout the site for each 


media impacted by the Release. 
 
 
 
� 7.03.M. Include the methodology and results of any investigation conducted to determine 


background concentrations of Hazardous Substances identified at the Contaminated-Site 
 (see Section 12 for Special Requirements for Managing Arsenic in Soil). 


 
 
� 7.03.N.  Include a listing and evaluation of the site specific hydrogeological properties which 


could influence the migration of Hazardous Substances throughout and away from the 
site, including but not limited to, where appropriate: 


 
� Depth to GW 


 
� Presence and effects of both the natural and man-made barriers to and conduits 
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for contaminant migration 
 


� Characterization of bedrock 
 


� Groundwater contours, flow rates and gradients throughout the site 
 
 
� 7.03.O.  Include a characterization of the topography, surface water and run-off flow patterns, 


including the flooding potential, of the site 
 
 
 
� 7.03.P.  Include the potential for Hazardous Substances from the site to volatilize and any and 


all potential impacts of the volatilization to structures within the site. 
 
 
 
� 7.03.Q.  Include the potential for entrainment of Hazardous Substances from the site by wind 


or erosion actions. 
 
 
 
� 7.03.R.  Include detailed protocols for all fate and transport models used in the Site 
Investigation. 
 
 
� 7.03.S.  Include a complete list of all samples taken, the location of all samples, parameters 


tested for and analytical methods used during the Site Investigation.  (Be sure to 
include the samples locations and analytical results on a site figure). 


 
 
� 7.03.T.  Include construction plans and development procedures for all monitoring wells.  Well 


construction shall be consistent with the requirements of Appendix 1 of the 
Groundwater Quality Rules. 


 
 
� 7.03.U. Include procedures for the handling, storage and disposal of wastes derived from and 


during the investigation. 
 
 
� 7.03.V.  Include a quality assurance and quality control evaluation summary report for sample 
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handling and analytical procedures, including, but not limited to, chain-of-custody 
procedures and sample preservation techniques. 


 
 
 
� 7.03.W.  Include any other site-specific factor, that the Director believes, is necessary to make 


an accurate decision as to the appropriate Remedial Action to be taken at the site. 
 
 
 
� 7.04  Include Remedial Alternatives.  The Site Investigation Report shall contain a minimum of  


2 remedial alternatives other than no action/natural attenuation alternative, unless this 
requirement is waived by the Department.  It should be clear which of these alternatives is 
most preferable.  All alternatives shall be supported by relevant data contained in the Site 
Investigation Report and consistent with the current and reasonably forseeable land usage, 
and documentation of the following: 


 
 


� Compliance with Section 8 (RISK MANGEMENT); 
 
� Technical feasibility of the preferred remedial alternative; 


 
� Compliance with Federal, State and local laws or other public concerns; and 


 
� The ability of the Performing Party to perform the preferred remedial alternative 


 
 
� 7.05 Certification Requirements: The Site Investigation Report and all associated progress 


reports shall include the following statements signed by an authorized representative of the 
party specified: 


 
�   A statement signed by an authorized representative of the Person who prepared the 


Site Investigation Report certifying the completeness and accuracy of the 
information contained in that report to the best of their knowledge; and 


 
� A statement signed by the Performing Party responsible for the submittal of the Site 


Investigation Report certifying that the report is a complete and accurate 
representation of the site and the Release and contains all known facts surrounding 
the Release to the best of their knowledge 


 
 
� 7.06  Progress Reports:  If the Site Investigation is not complete, include a schedule for the 
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submission of periodic progress reports on the status of the investigation and interim 
reports on any milestones achieved in the project 


 
 
� 7.07 Public Involvement and Notice:  Be prepared to implement public notice requirements 
per 
 Section 7.07 and 7.09 of the Remediation Regulations when the Department deems the Site  
 Investigation Report to be complete. 
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DECLARATION FOR THE RECORD OF DECISION
 



Pine Street Canal Superfund Site
 

Burlington, Vermont
 



STATEMENT OF PURPOSE 


This Decision Document presents the selected remedial action for the Pine Street Canal 
Superfund Site in Burlington, Vermont, developed in accordance with the Comprehensive 
Environmental Response, Compensation and Liability Act of 1980 (CERCLA), as amended, 42 
U.S.C. §§ 9601 et. seq. and the National Oil and Hazardous Substances Pollution Contingency 
Plan (NCP) as amended, 40 C.F.R. Part 300. The Regional Administrator for EPA New England 
has been delegated the authority to approve this Record of Decision. The Regional Administrator 
has redelegated this authority to the Director of the Office of Site Remediation and Restoration. 


The State of Vermont has concurred with the selected remedy. 


STATEMENT OF BASIS 


This decision is based on the Administrative Record which has been developed in accordance 
with Section 113(k) of CERCLA and is available for public review in Burlington, Vermont, at 
the Fletcher Free Public Library and Bailey Howe Library at the University of Vermont, and at 
the EPA New England Office of Site Remediation and Restoration Records Center in Boston, 
Massachusetts. The Administrative Record Index (Appendix D) identifies each of the items 
comprising the Administrative Record upon which the selection of the remedial action is based. 


ASSESSMENT OF THE SITE 


Actual or threatened releases of hazardous substances from this Site, if not addressed by 
implementing the response action selected in this Record of Decision, may present an imminent 
and substantial endangerment to the public health or welfare, or to the environment. 


DESCRIPTION OF THE SELECTED REMEDY 


This Record of Decision sets forth the selected remedy for the Pine Street Canal Superfund Site. 


The major components of the selected remedy include: 


Capping contaminated sediments in Canal and Wetland Subareas 1, 2, 3, 7, and 8,
 

Institutional controls for groundwater below the Site,
 

Institutional controls for land-use development,
 

Site boundary definition,
 

Long-term performance monitoring, and,
 

Five-year reviews.
 








DECLARATION 


The selected remedy is protective of human health and the environment, attains federal and state 
requirements that are applicable or relevant and appropriate for this remedial action, and is 
cost-effective. This remedy does not satisfy the statutory preference for remedies that utilize 
treatment as a principal element to reduce the toxicity, mobility, or volume of hazardous 
substances; however, it does reduce the mobility of the hazardous substances through 
containment. This remedy utilizes permanent solutions and alternative treatment technologies to 
the maximum extent practicable 


As this remedy will result in hazardous substances remaining on site above health-based levels 
and guidelines for ecological health, five-year reviews will be conducted after commencement of 
remedial action to ensure that the remedy continues to provide adequate protection of human 
health and the environment 


S/ rtf ' 


Date Patricia L. Meaney, Director ' 
Office of Site Remediation and Restoration 
EPA - New England 


\ 
Date JohnP DeVillars 


Regional Administrator 
EPA - New England 







DECLARATION 


The selected remedy is protective of human health and the environment, attains federal and state 
requirements that are applicable or relevant and appropriate for this remedial action, and is 
cost-effective. This remedy does not satisfy the statutory preference for remedies that utilize 
treatment as a principal element to reduce the toxicity, mobility, or volume of hazardous 
substances; however, it does reduce the mobility of the hazardous substances through 
containment. This remedy utilizes permanent solutions and alternative treatment technologies to 
the maximum extent practicable. 


As this remedy will result in hazardous substances remaining on site above health-based levels 
and guidelines for ecological health, five-year reviews will be conducted after commencement of 
remedial action to ensure that the remedy continues to provide adequate protection of human 
health and the environment. 


Date Patricia L. Meaney, Director 
Office of Site Remediation and Restoration 
EPA - New England 


Date lomTP. DeVillars 
Regional Administrator 
EPA - New England 
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PINE STREET CANAL SUPERFUND RECORD OF DECISION
 



I. SITE NAME, LOCATION AND DESCRIPTION 


The Pine Street Canal Superfund Site (VTD980523062) (the "Site"), is located on Pine Street in 
Burlington, Vermont, on the shores of Lake Champlam (Figure 1) The Site consists of an abandoned 
barge canal and turning basin, surrounding vegetated wetlands, and upland areas It is hydrauhcally 
connected to Lake Champlain and is subject to flooding from the lake The canal and turning basin 
constructed circa 1868, runs north-south on the western portion of the Site 


Studies conducted under the direction of the U S Environmental Protection Agency (EPA) since 1988 
have examined a 70- to 80-acre area (the "Study Area") which includes the properties between Lakeside 
Avenue to the south, Pine Street to the east, Vermont Railway property to the north, and the Vermont 
Railway and Lake Champlain to the west The Site itself is defined as a much smaller 38-acre area 
(within the Study Area) where contaminants associated with wastes from the manufactured gas plant 
have been found Figure 2 shows the Site boundaries, as defined in this Record of Decision 


Currently, the majority of the Site is vacant Surrounding land uses include industrial, commercial, and 
residential It is estimated from 1990 census data that 1,450 people reside within a half-mile radius of the 
Site The City of Burlington recognizes Pine Street as its major industrial corridor, and plans to 
encourage further economic development The City also recognizes that the Site is a unique natural 
setting, and has in the past, considered rezonmg the barge canal for recreation, conservation and open 
space It is expected that future land use will be recreation/open space in the wetland areas along the 
lakefront, and commercial/industrial in the upland areas along the Pine Street corridor The State of 
Vermont has reclassified the groundwater under the Site as Class IV, designating it suitable only for 
agricultural or commercial use, and prohibiting its use for drinking water purposes Municipal sources 
supply potable water for all businesses and residences in the City Several industrial facilities near the 
Site have deep bedrock wells that supply process water 


Wetlands comprise approximately 21 acres of the Site and support a diversity of mammals, birds, 
reptiles and amphibians The wetland community types present on the Site are palustnne emergent 
wetland, palustnne open water, palustnne forested wetland, and palustnne scrub-shrub wetland The 
wetlands and canal receive stormwater runoff from the Site and from three storm sewer culverts that 
drain a watershed of approximately 150 acres The canal and turning basin are connected to Lake 
Champlain through a partially restricted outlet under the railroad trestle in the northwest corner of the 
Site The rest of the Site consists of grassy covered open areas, scrub-shrub upland and forested upland 


Red quartzite and dolomite bedrock lies at depths of 60 to 150 feet below the ground surface, and dips to 
the west Directly overlying the bedrock are glacially deposited tills and ice-marginal kame terrace 
deposits of silty gravel These deposits are discontinuous A thick sequence of laminated silts and clays 
lies on top of the silty gravel and/or bedrock Overlying most of this sequence is a peat deposit The 
exception is along the shore of Lake Champlain, and in the vicinity of two deltaic deposits where 
numerous fine to coarse sand units are found Fill, varying in age and composition, has been deposited 
on much of the Site The hydraulic gradients vary in the different geologic units and are influenced, 
especially in the fill, peat, and silty-sand, by precipitation recharge, canal stage, and lake stage In 
general, groundwater flow is toward Lake Champlain 







Several locations on and surrounding the Site are possible candidates for the National Registry of 
Historic Places. Five sunken wooden barges and two marine railways are submerged within the canal 
itself. Several surrounding properties, including the General Dynamics facility and an old barge terminal 
at the end of South Champlain Street, are also important historical resources. 


A more complete description of the Site and the surrounding Study Area, can be found in the 
Supplemental Remedial Investigation (SRI) Report (Metcalf & Eddy, March 1992), and the Additional 
Remedial Investigation (ARI) Report (The Johnson Company, July 1997). 


II. SITE HISTORY AND ENFORCEMENT ACTIVITIES 


A. Land-Use History 


The Site has been used for various industrial/commercial purposes since the mid-1800s, when the 
railroad on the western edge of the canal was built. The barge canal and turning basin were first dredged 
in 1868 to provide access to Lake Champlain for several lumber companies, a coal company and a boat 
builder. By 1879, two slips for barges, one running north from the turning basin, the second running east 
towards Pine Street from the middle of the canal, had also been constructed. 


Around 1895, Burlington gas works, a manufactured gas plant (MGP), was constructed near Pine Street, 
just north of what is now the Burlington Electric Department (Figure 3). The plant used a coal 
gasification process to manufacture gas for the community. The Burlington gas works reportedly 
disposed of large quantities of coal gasification wastes, such as coal tar, fuel oil, cyanide, contaminated 
wood chips, iron oxide, cinders and metals at its former location along Pine Street and in the wetland 
areas behind the plant. These waste materials are the primary source of contamination at the Site. 


Disposal practices at the MGP, as well as the operations of other industries at the Site, have resulted in 
the infilling of wetlands and peaty soils at much of the Site. The gas plant ceased operations in 1966 and 
was dismantled in 1967. By 1977, both barge slips had been filled in. Naturally occurring processes, 
such as deposition, eutrophication, and sediment trapping in large root mats, continue to fill in the canal 
and turning basin today. 


The first observation of visible contamination on surface water was documented in 1926, when a daily 
log book for the MGP noted that light tar from the plant's tar well was running into the lake. A series of 
oily releases to the canal occurred in the late 1960's and early 1970's. 


A more complete description of the Site history can be found in the 1992 SRI and 1997 ARI Reports. 


B. Environmental Responses 


Many environmental studies have been conducted at the Site since the late 1970s by the State, various 
landowners, and EPA. A list of these studies can be found in Table 2.1-1 of the 1997 ARI Report. 


In 1977 and 1978, the State of Vermont took exploratory borings for the Southern Connector highway 
that was proposed for the Site. The borings revealed extensive sub-surface contamination. In 1981, the 
State of Vermont nominated the Pine Street Canal Site as a candidate for the newly-created Superfund 







program. The Site was proposed for the CERCLA National Priorities List (NPL) on October 23, 1981, 
and listed on September 8, 1983. 


In 1985, EPA undertook an emergency removal action at Maltex Pond (see Figure 2). The Vermont 
Department of Environmental Conservation (DEC) provided field oversight. Six to eighteen inches of 
soil contaminated with coal tar were removed from the surface, mixed with limestone, solidified, and 
shipped off site for disposal at an approved facility. A permeable geotextile membrane was placed over 
the excavated area, and topped with six inches of clean topsoil. Contaminated soil was left in place 
below that. Today, Maltex Pond supports a diverse wetland community of plants and animals. There is 
no evidence that recontamination has occurred. 


The Vermont Agency of Transportation investigated the Site, primarily along the proposed Southern 
Connector right-of-way, from 1976 to 1988. In 1988, EPA took the lead for site investigations and 
broadened their scope. The results of EPA's work is documented in the 1992 SRI Report EPA also 
completed a Baseline Risk Assessment Final Report (Metcalf & Eddy, May 1992) and a Feasibility 
Study Report (Metcalf & Eddy, November 1992). Treatability studies were performed in 1992 as part of 
the Feasibility Study. 


In November of 1992, EPA proposed a cleanup plan for the Site. The plan called for (1) the construction 
of a containment/disposal facility (CDF) over the most heavily contaminated portion of the Site (wetland 
area west of the former coal gasification plant); (2) dredging contaminated sediments from the canal and 
turning basin and placing the sediments in the CDF; (3) collecting mobile coal tar and coal oil; (4) on-
site restoration or replication of wetlands; and, (5) institutional controls to protect the integrity of the 
CDF and prevent ingestion of groundwater. Public comment on the 1992 Proposed Plan was 
overwhelmingly negative. Commenters raised several concerns about the studies, including questions 
about the nature and extent of ecological risk at the Site, the migration of contaminated groundwater, 
and air quality. In addition, commenters were concerned about the short-term health effects of 
excavation and the construction of a large CDF on the shores of Lake Champlain. After a six-month 
comment period, EPA withdrew the proposed cleanup plan due to community opposition. 


After EPA's withdrawal of the proposed cleanup plan in 1993, environmental regulators, the potentially 
responsible parties (PRPs), and citizens and groups who had been active in commenting on the 1992 
Proposed Plan, formed the Pine Street Barge Canal Coordinating Council (PSBCCC). The purpose of 
the council was to provide for more meaningful public involvement in the selection of a remedy. 
Specifically, the PSBCCC's mission was to design and oversee the implementation of additional studies 
to fill in data gaps from prior studies, and to recommend a proposed remedy for the Site to EPA 
management. The PSBCCC consists of representatives of EPA, the Vermont DEC, the City of 
Burlington, US Fish & Wildlife Service, The Lake Champlain Committee, The Pine Street Arts and 
Business Council, Ward 5 Planning Association, and the PRPs. EPA retained its statutory responsibility 
for final remedy selection. PSBCCC meetings were announced in the Federal Register and to local news 
media, and were open to the public. The unofficial minutes of the PSBCCC meetings are available as 
part of the Administrative Record for this Record of Decision (Appendix D). 


Under the oversight of EPA and the State, and with involvement by the members of the PSBCCC, 
additional studies of the Site were performed in 1994-1998. The results of these studies are summarized 
throughout this document, and contained in the 1997 ARI Report, Supplemental Baseline Ecological 







Risk Assessment (SBERA) (Roy F Weston, July 1997), and Additional Feasibility Study (AFS) 
(RETEC, May 1998) After reviewing the results of the 1997 ARI, SBERA and AFS, the PSBCCC 
formally recommended that EPA adopt the remedial approach contained in this Record of Decision In 
May 1998, EPA released the proposed cleanup plan for remediation of the Pine Street Canal Superfund 
Site A public comment period was held from June 5 to August 7, 1998 


C. Enforcement History 


In 1987, 1988 and 1992, EPA notified parties who owned portions of the Site, were former owners or 
operators of the gas plant, or had succeeded to the liability of former operators of the gas plant, of their 
potential liability and responsibility for cost of environmental response actions under CERCLA EPA 
entered into negotiations with PRPs for the performance of the Remedial Investigation and Feasibility 
Study (RI/FS) and reimbursement of EPA's response costs in 1988, but no agreement was reached 


On June 27, 1988, EPA began the RI/FS, financed by the Superfund program In December, 1988, EPA 
filed suit against three PRPs who had owned and/or operated the gas plant from 1930-1968, seeking 
reimbursement of costs incurred by EPA in undertaking the removal action at Maltex Pond and certain 
other response costs Several additional parties were brought into the suit by the original defendants In 
1990, EPA reached a settlement with the defendants and third-party defendants Under the terms of the 
settlement, EPA recovered $945,000 in past CERCLA response costs and reserved the right to seek the 
cost of future response actions from the parties The settlement was approved by the United States 
District Court for the District of Vermont on December 26, 1990 


Following the withdrawal of EPA's 1992 Proposed Plan, the PSBCCC identified several data gaps that 
needed further study before another remedial alternative could be approved, and developed a statement 
of work for such studies EPA and the State of Vermont issued an Administrative Order on Consent in 
1994 (U S EPA Docket No 1-94-1065), and a second Administrative Order on Consent in 1995 (U S 
EPA Docket No 1-95-1048), under which certain PRPs agreed to undertake an Additional Remedial 
Investigation (ARI) and Additional Feasibility Study (AFS), and to compensate EPA and the State of 
Vermont for the costs of oversight over the ARI and AFS The settling PRPs retained a contractor and 
conducted the ARI/AFS under EPA and DEC oversight and in cooperation with the PSBCCC 


Many of the PRPs have been active in the remedy selection process for this Site At the time of the 1992 
Proposed Plan, technical comments by several of the PRPs were submitted in writing and presented at 
the public hearing during the public comment period The PRPs had three representatives on the 
PSBCCC, representing both generator and landowner parties They participated fully in the 
development of additional studies and the recommendation of a remedy for the site, reflected in the May 
1998 Proposed Plan The PRPs endorsement of the proposed cleanup plan was received during the 
public comment period and is included in the Responsiveness Summary (Appendix E) 


III. COMMUNITY PARTICIPATION 


Community concern and involvement with the Site has varied over time EPA's Community Relations 
Plan, released in December 1990, outlined a program to keep citizens informed about and involved in 
activities during the remedial process Between the time of the Site's listing on the NPL in 1983, and the 
1992 Proposed Plan, EPA used meetings, fact sheets and press releases to keep the community and other 







interested parties apprized of activities at the Site The public's interest in the Site peaked in 1992 when 
EPA proposed a cleanup plan In response to requests from the community, EPA extended the formal 
comment period on the proposed cleanup plan from 30 days to six months EPA held numerous public 
informational meetings and a public hearing during those six months to discuss and receive comments 
on the proposed remedy EPA withdrew the Proposed Plan in June 1993 in response to community 
opposition 


In 1993, the Pine Street Barge Canal Coordinating Council (PSBCCC) was formed to direct further 
studies and recommend a remedy for the Site The PSBCCC consists of representatives of EPA, the 
DEC, the City of Burlington, US Fish & Wildlife Service, The Lake Champlam Committee, The Pine 
Street Arts and Business Council, Ward 5 Planning Association, and the PRPs The Lake Champlam 
Committee received a Technical Assistance Grant under Section 117(e) of CERCLA, and used the funds 
to hire technical experts to advise the community representatives on the Council 


The PSBCCC retained a neutral facilitator and agreed on Organizational Protocols to guide the decision-
making process Decisions were made with consensus from each party on the Coordinating Council 
The Council formed technical work groups to direct each phase of the ARI/AFS which was being 
conducted by the PRPs' contractor The Council and the work groups had an opportunity to comment on 
all interim and draft technical documents The Coordinating Council formed a Public Participation 
Committee, issued printed progress updates, and held community informational meetings All PSBCCC 
meetings were open to the public, and members of the public were able to make presentations to the 
Council 


On May 27, 1998, the PSBCCC formally recommended to the EPA New England Regional 
Administrator that the Agency adopt the remedy in this Record of Decision On May 29th, EPA 
published a notice and brief analysis of the 1998 Proposed Plan in the Burlington Free Press, and made 
the Administrative Record available for public review at EPA's offices in Boston, and the Fletcher Free 
Public Library and Bailey Howe Library at the University of Vermont, both in Burlington 


On June 4, 1998, EPA and the PBCCC held an informational meeting to discuss and answer questions 
from the public about the results of the Additional Remedial Investigation and Supplemental Baseline 
Ecological Risk Assessment, and the cleanup alternatives presented in the Additional Feasibility Study 
Also at this meeting, EPA presented and answered questions about its proposal for remediation at the 
Pine Street Canal Site A 30-day public comment period opened the next day, June 5th The formal 
public hearing to accept oral comments on the plan was held in Contois Auditorium in Burlington, 
Vermont, on June 24, 1998 The public comment period was extended to August 7, 1998 Several 
comments from the public were received and were considered in the development of the final Record of 
Decision Appendix E contains a summary of the comments received during the public comment period 
and EPA's responses, indicating how they have been considered in the final Record of Decision 


IV. SCOPE OF REMEDIAL RESPONSE ACTION 


The selected remedy was developed by combining components of different source control and 
management of migration alternatives to obtain a comprehensive approach to address the environmental 
and public health risks posed by the Site In summary, the remedy provides for the following actions 







•	 Capping Contaminated Sediments in Subareas 1, 2, 3, 7, and 8 (Figure 7). A cap of 
sand and silt will be placed over contaminated sediments to reduce exposure of benthic 
organisms, amphibians and bottom-feeding fish to elevated concentrations of polycyclic 
aromatic hydrocarbons, and to reduce mobility of contamination to overlying surface 
waters within the canal and lake 


•	 Site Boundary Definition The boundaries of the Site are defined by the extent of 
wastes related to the gas plant The Site is smaller than the original "Study Area", and 
allows for redevelopment of parcels surrounding the Site 


•	 Institutional Controls for Groundwater below the Site Prevents the use of on-site 
groundwater as drinking water 


•	 Institutional Controls for Land-Use Development Prevents land uses that could result 
in unacceptable risks to human health, such as residential use, use as a children's day care 
center, and most excavations below five feet 


•	 Long-term Performance Monitoring Monitoring of groundwater, stormwater, surface 
water, sediment and cap performance per a regular schedule to ensure that the selected 
remedy remains protective over time 


•	 Five-year Reviews Ensures that the remedy continues to provide adequate protection of 
human health and the environment in the future 


Remedial activities at the Site are comprehensive and intended to be a final remedy 


V. SUMMARY OF SITE CHARACTERISTICS 


The significant findings of the environmental investigations conducted at the 70- to 80-acre Study Area 
are summarized below This summary integrates findings from both the 1992 Supplemental Remedial 
Investigation (SRI), and the 1997 Additional Remedial Investigation (ARI) The 1998 Additional 
Feasibility Study (AFS) Report also contains an overview of the remedial investigation This Record of 
Decision defines the Site as a smaller 38-acre area, within the Study Area, where contaminants 
associated with wastes from the manufactured gas plant have been found (Figure 2) 


A. Waste/Source Areas 


The primary contamination at the Pine Street Canal Site is waste material from the Burlington gas 
works, which operated from about 1895 to 1966 Those wastes are residuals or by-products from the 
coal gasification process and include aromatic hydrocarbons such as benzene, toluene, ethylbenzene, and 
xylene (known as "BTEX"); polycyclic aromatic hydrocarbons (PAHs) in the form of light and heavy 
tars, and, cyanides and sulfur compounds These wastes also contain inorganics such as aluminum, 
antimony, cobalt, nickel, iron, titanium, manganese, arsenic, lead, chromium, copper, vanadium, zinc, 
cadmium, molybdenum, and selenium Wood chips, probably contaminated with tar, iron filings, and 
complex forms of cyanides, are reported to have been disposed of at the Site. Remedial investigations 







reveal the presence of many of these chemicals across the Site, with PAHs being the most widespread 
and in the highest concentrations (Figures 4, 5, and 6) Concentration gradients tend to decrease towards 
the edges of the plumes 


Other historical activities on or abutting the Site may have also contributed PAHs, oils, solvents, volatile 
organic compounds (VOCs) and metals to the Site These include boat building, asphalt plants, auto 
junk yard, oil storage, metal fabrication and finishing operations, railroad operations and helicopter and 
Gatling gun manufacturing, as well as fill Current urban activities provide a continuing source of 
PAHs, such as auto emissions 


The current primary source of contaminants is an extensive area of non-aqueous phase liquid ('free 
phase" waste coal tar and coal oil), or NAPL, in the subsurface beneath the canal and the wetlands area 
west of the former gas plant (Figure 4) The presence of NAPL has been confirmed to a depth of 24 feet 
The volume of NAPL-contammated soils is estimated to be more than 200,000 cubic yards The NAPL 
is found most extensively in the peat and fill layers 


B. Surface and Subsurface Soils 


1. Surface Soils 


The 1992 SRI found that surface soils (top 6 inches) were contaminated with PAHs in much of 
the Study Area Surface soils with PAHs in the highest concentrations were located west of the 
former coal gasification plant, particularly in the wetlands Other organic chemicals were 
detected in surface soils infrequently and in low concentrations Metals are prevalent at varying 
concentrations - most were slightly elevated when compared to background levels Chromium, 
cyanide, lead, barium, iron, and selenium concentrations were elevated in the wetlands west of 
the former coal gasification plant and the wetlands south of the Burlington Electric Department 


During the 1997 ARI, shallow surface soil (top 4 inches) in areas of likely human access were 
resampled The highest and mean PAH values detected in immunoassay screening in these areas 
were 10 ppm and 1 3 ppm, respectively The highest PAH laboratory values were in the turning 
basin access area (21 7 ppm) and along Pine Street (24 ppm) The maximum values for metals 
by laboratory analysis were 80 ppm for lead and 86 ppm for zinc These concentrations are lower 
than the Reasonable Maximum Exposure concentrations used for the 1992 Baseline Risk 
Assessment for human health (Metcalf & Eddy, May 1992) 


Deeper surface soil samples (top 12 inches) were collected m the 1997 ARI in an area of stained 
soil and stressed vegetation north of the Burlington Electric Department Concentrations of 
PAHs and metals in these samples were lower than the rest of the Site Four pesticides and 
amenable cyanide were found in concentrations near the detection limits 


2. Subsurface Soils 


Subsurface soil contamination (deeper than 12 inches) was delineated in the 1992 SRI No 
additional subsurface soil sampling was conducted in the 1997 ARI Highly elevated coal tar, 
PAH, BTEX, and cyanide concentrations were found in subsurface soils within the wetlands west 







of the former coal gasification plant, where NAPL is present Based on the stratigraphy at the 
Site, it is believed that the majority of the contamination is within the peat and fill layers to a 
depth of 24 feet Dissolved BTEX compounds are also present in subsurface soils outside the 
free-phase NAPL area Metal concentrations in subsurface soil vary widely across the Study 
Area and are highest in four areas the wetlands west of the former coal gasification plant, the 
filled south barge slip, subsurface sediments of the canal, and, near the industrial landfill at the 
northern property line of General Dynamics (formerly Lockheed-Martin/GE) 


C. Groundwater Contamination and Migration 


1. Groundwater Contamination 


Groundwater contamination was characterized primarily in the 1992 SRI The 1997 ARI studies 
concentrated on the groundwater below the portion of the Study Area that is west of the canal, 
and the potential for contamination to migrate to Lake Champlam The two studies revealed that 
the major contaminants in the overburden hydrogeologic units are PAHs, BTEX, and cyanide 
PAHs are present at concentrations up to 78 ppm, BTEX to 25 ppm, and cyanide to 755 ppb 
The areal extent of PAHs in groundwater is similar to that found in subsurface soils (Figure 5) 
The highest concentrations of PAHs are present m groundwater west of the former coal 
gasification plant in the fill/peat and upper silt/clay zones PAHs are also present in groundwater 
south of the Burlington Electric Department and the former tank farm area north of the turning 
basin The distribution of BTEX compounds in groundwater is similar to that of PAHs but 
extends farther in all directions Benzene has migrated through a sand unit to the west of the 
canal but may be localized in the vicinity of monitoring well MW-17 (see Figure 6) The extent 
of cyanide in groundwater is limited to areas with PAH and BTEX contamination To date, no 
groundwater contamination has been detected in bedrock monitoring or water supply wells 


2. Groundwater Migration 


Groundwater flow and potential dissolved contaminant transport directions at the Study Area are 
predominantly toward Lake Champlam Dissolved contaminants in groundwater are found 
primarily in areas where free-phase coal tar (NAPL) is present in the subsurface Groundwater 
contamination has been detected between the canal and the lake at monitoring well MW-17, and 
at boring location PZ-3 (Figure 4) where NAPL was encountered In the area west of the canal, 
only benzene was found at levels greater than the Maximum Contaminant Level (MCL), the 
levels set by EPA for protection of drinking water Models using conservative assumptions 
suggest that benzene migration to the lake at levels above the MCL is unlikely 


D. Surface Water 


Surface water in both the canal and Lake Champlam was characterized in the 1992 SRI Relatively low 
levels, at or near the detection limits, of volatile and semi-volatile organic compounds were detected in 
the canal Metal concentrations were generally less than those found in groundwater Samples of lake 
water were collected just offshore from the Study Area, and up to 450 feet from the Study Area 
Adjacent lake samples did not contain elevated levels of site-related contaminants (PAHs, benzene, 
toluene, and xylene) Nine metals were detected in Lake Champlam surface water, but at concentrations 
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that increased with increasing distance from the Study Area suggestive of other sources No PAHs were 
detected in stormwater inflow to the canal, but thirteen metals were detected 


Water quality data (pH, temperature, specific conductance, and dissolved oxygen) for the canal included 
measurements taken during June and August 1990 and a continuous monitoring program conducted in 
1994 and 1995 Dissolved oxygen levels range from 0 9 to 11 7 mg/L The higher oxygen levels are at 
the surface of the canal, the lower levels occur near the bottom The variability of dissolved oxygen may 
be attributed to high sediment oxygen demand associated with eutrophic conditions in the canal A 
detailed discussion of water quality information is in the 1997 ARI 


E. Sediments 


A thorough characterization of shallow (top 4 inches) sediments in the canal and wetlands during the 
1997 ARI revealed extensive PAH contamination (mean concentration of 505 5 ppm), with the highest 
levels (up to 29,360 ppm) in the northern part of the canal and turning basin Concentrations of metals 
and cyanide were also elevated in shallow canal and bordering wetland sediments Concentrations of 
cadmium, chromium, copper, lead, mercury, nickel, silver, and zinc exceeded their published ecological 
effects guidelines (Long et al, 1995, Jaagumagi et a l , 1995) 


F. Air 


Air sampling was conducted during the 1992 SRI and 1997 ARI The results indicate that during 
undisturbed conditions, that is when the soil and sediments at the Site are not stirred up, there is no 
impact on the local ambient air 


G. Ecological Resources/Wetlands 


1. Ecological Setting 


Approximately 21 acres of the Site are represented by four wetland community types These are 
palustrine emergent wetland (7 5 acres), palustrine open water (6 2 acres), palustrine forested 
wetland (3 7 acres) and palustrine scrub-shrub wetland (3 7 acres) (Palustrine refers to a specific 
wetland system that is nontidal and dominated by trees, shrubs and emergent vegetation ) The 
remaining 17 acres of the Site are upland scrub-shrub and forested communities, and open grassy 
areas typical of disturbed urban areas Pine Street Canal Site wetlands rated high in a wetlands 
functions and values assessment based on the presence of physical (abiotic) elements and 
vegetation (plant assemblages) The wetlands rated high because structural elements exist for 
promotion of wildlife and aquatic habitat, nutrient removal/transformation, sediment/toxicant 
retention, and production export. These wetlands have the potential to provide the following 
ecological and socio-economic services: temporary storage of stormwater runoff, surficial-flow 
stormwater quality enhancement, fisheries habitat, wildlife and migratory bird habitat, and open 
space and aesthetics Based on a computer simulation model (WEThings), wildlife surveys and 
best professional judgement, the wetlands have the potential to support a variety of mammals, 
reptiles, fish, and amphibians, based on the interspersion and juxtaposition of vegetation and 
abiotic structural elements 







The wetlands are heavily influenced by the canal's connection to Burlington Bay and, to a lesser 
extent, by the inflow from several culverts connected to the Burlington sewer/stormwater system 
Much of the wetland is flooded in spring when the level of Lake Champlain is normally at its 
highest annual elevation Water levels in the canal typically recede through the summer, fall and 
winter as lake levels recede During these seasons, inflow from surface runoff become a more 
important factor During the period of study, beaver dams in the southern portion of the canal 
and near the outlet of the turning basin to the lake influenced water levels in the canal and 
wetlands 


The Pine Street Canal Site wetlands and uplands have the potential to form a distinct ecological 
community, unique in that it is in an urban setting less than a half mile from the center of 
Burlington However, the Study Area has been dramatically altered by human activity and is 
currently impaired The cessation of industrial operations within the last two decades has 
allowed some portions of the Study Area to revert back to a more natural state characterized by 
early successional vegetation (succession may be delayed due to impairment) and wildlife not 
common to an urban setting The Study Area attracts a diversity of seasonal migratory wildlife 
and resident wildlife, which may be exposed to contaminated sediments directly or indirectly 
through the food chain No rare, threatened, or endangered species were identified in the Pine 
Street study area 


2. Ecological Studies 


The Pine Street Canal Site ecosystem has been studied extensively During the 1992 SRJ, the 
aquatic environment at Pine Street was surveyed and compared with that of Malletts Creek, to 
determine if any differences are the result of contamination Malletts Creek, which drains to Lake 
Champlain approximately eight miles north of the Site, was selected as a reference site because it 
has physical and biological characteristics similar to the Pine Street Canal ecosystem but has not 
been influenced by historic disposal activities Wildlife surveys, wetland delineation and 
vegetation mapping, and a wetland functional assessment were conducted Studies of samples 
taken from benthic invertebrate, fish and zooplankton showed that the invertebrates inhabiting 
the canal sediments at the Site appeared to be greatly affected by the environmental conditions in 
the canal, as demonstrated by some abiotic areas and the dominance of opportunistic species 
(tubificid worms) The aquatic communities appeared to be less affected by contamination 
However, EPA interim sediment quality criteria were exceeded for acenapthene, fluoranthene 
and phenanthrene in the canal and turning basin sediments, and it was noted that the fish 
communities were more likely to be exposed to contaminated sediments, during feeding, 
spawning, and when using the canal as a nursery 


The 1997 ARI focused on the Site's ecological resources and included a wetland habitat 
assessment, chemical screening of surficial sediments for PAHs and metals, an avian dietary 
study through the collection of site-specific aquatic insect tissue, a fish biomarker study, fish 
tissue sampling, and sediment toxicity testing Shallow sediment and soil samples from the 
entire Study Area were screened for PAHs and metals Using a threshold value of 40 ppm total 
PAH, an area of focus was delineated The focus area was divided into eight subareas on the 
basis of topography, bathymetry, vegetation type, and contaminant concentrations (Figure 3) 
Sediment samples were collected in each of these eight subareas for chemical characterization 
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and toxicity testing. The highest PAH concentrations (over 1000 ppm) were found in the 
northern portion of the canal and in the turning basin. The remainder of the canal had lower, but 
still elevated, PAH concentrations. High metals concentrations (primarily aluminum, barium, 
cadmium, chromium, copper, and zinc) in relation to site-wide averages were found in the south 
end of the wetland west of the canal, in the northern portion of the canal, in the turning basin, and 
in the wetlands south of North Road. 


The results of the sediment toxicity testing program indicated at least one or more toxicity tests 
in each area within the canal and turning basin in which benthic invertebrate and frog embryos 
exhibited statistically significant decrease in growth and survival rates compared to the on-site 
reference location in the wetlands west of the canal. The areas showing the most consistent 
statistically significant toxic responses in the tests were the turning basin and canal and the area 
between Burlington Electric Department and Lockheed-Martin, and the wetlands south of North 
Road. A fish biomarker study was performed using brown bullhead to evaluate exposure of 
bottom feeding fish to PAH contaminants. The level of biochemical biomarkers (Cytochrome 
P4501 A) indicates the fish from the Site have greater exposure to PAHs than fish from the 
reference site. No statistically significant differences in cellular or organ level biomarkers were 
observed, possibly suggesting that, although fish were exposed to PAHs at the Site, the levels of 
exposure could not be correlated to adverse physical effects. However, because fish caught from 
both the Site and reference site were relatively young, they are not necessarily expected to have 
high frequencies of these physical abnormalities. Avian receptor modeling, incorporating the 
data from the avian dietary study, and using conservative assumptions, shows that exposure of 
birds to PAHs and metals through the ingestion offish and insects is not expected to be 
significantly greater at the Pine Street Canal Site than at the reference site. 


VI. SUMMARY OF SITE RISKS 


In 1992, EPA performed a risk assessment to estimate the probability and magnitude of potential adverse 
human health and ecological effects from exposure to contaminants found at the Site (Baseline Risk 
Assessment Final Report, Metcalf & Eddy, May 1992). One of the tasks of the Coordinating Council 
was to reexamine certain aspects of the human health risk assessment. Their conclusions are 
documented in a series of position papers which are summarized below in Section A. 3. Ecological risk 
was revisited in the Supplemental Ecological Baseline Risk Assessment (Weston, 1997) with 
Coordinating Council oversight, using additional data collected during the 1997 ARI. 


A. Human Health Risk Assessment 


Carcinogenic and noncarcinogenic risk estimates were developed in the 1992 Baseline Risk Assessment 
(Metcalf & Eddy, May 1992) and evaluated against EPA's criteria and target risk range to identify the 
need for remedial actions at the Site. The following section presents the findings of the human health 
risk assessment first. These are followed by a summary of the risk assessment process, and subsequent 
reevaluation by the Pine Street Barge Canal Coordinating Council. For a more complete discussion, see 
Section 2 of the Baseline Risk Assessment Final Report. 
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1. Findings 


The most significant human health risk at the Site is associated with potential residential 
ingestion of groundwater Estimated carcinogenic risk in groundwater exceeded EPA/s target risk 
range of 104 to 10"6 by orders of magnitude Non-carcinogenic risks estimated for ingestion 
exceed a hazard index of 1 However, the State of Vermont has reclassified the groundwater 
under the Site as Class IV, designating it suitable for agricultural or commercial use only, 
prohibiting its use as drinking water (Appendix B of 1998 AFS) Furthermore, the Pine Street 
Canal Site is in an area that has been used for industrial purposes for over 130 years and is 
currently zoned for industrial use It is located in a 100-year floodplam and contains extensive 
wetlands These factors make residential development and use of groundwater at the Site for 
drinking unlikely 


Carcinogenic and non-carcinogenic nsk estimates for all of the other exposure pathways 
evaluated were below, within, or close to EPA's target risk range Therefore, there are no 
unacceptable risks from Site contaminants to swimmers in Lake Champlam, current Site visitors, 
outdoor workers exposed to soils above a depth of 5 feet, or future visitors (adults and children) 
to an area which may be zoned as recreation, conservation, and open space 


2. 1992 Human Health Risk Assessment 


The human health nsk assessment followed a four step process a) contaminant identification, 
which identified those hazardous substances that, given the specifics of the Site, were of 
significant concern, b) toxicity assessment, which considered the types and magnitude of adverse 
health effects associated with exposure to hazardous substances, c) exposure assessment, which 
identified actual or potential exposure pathways, characterized the potentially exposed 
populations, and determined the extent of possible exposure, and, d) risk characterization, which 
integrated the three earlier steps to summarize the potential and actual risks carcinogenic and 
non-carcinogenic risks posed by hazardous substances at the Site The results are summarized 
below 


a. Contaminant Identification 


Several Contaminants of Concern (COCs) were selected to represent potential Site-
related hazards based on toxicity, concentration, frequency of detection, mobility, and 
persistence in the environment The chemicals preselected as COCs included coal 
gasification process-related chemicals PAHs and cyanide, volatile organics, non-PAH 
semi-volatile organics, and metals There were a total of 45 COCs for groundwater, 27 
for soil, 32 for sediment, and 24 for surface water, for a total of 56 COCs found in one or 
more of the four environmental media The complete list of human health COCs for the 
Pine Street Canal Site can be found in Table 1 of this Record of Decision 


b. Toxicity Assessment 


Each COC was evaluated in terms of the scientific evidence of toxicity and information 
relating to chemical exposures (dose), and anticipated health effects (response) This 
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information was used to quantitatively evaluate the exposure assessment models 
(discussed below) Detailed toxicity assessment data for each COC can be found in 
Appendix C of the 1992 Baseline Risk Assessment Final Report 


c. Exposure Assessment 


Potential human health effects were estimated quantitatively or qualitatively through the 
development of several hypothetical exposure pathways These pathways were developed 
to reflect the potential for exposure to COCs based on the present uses, potential future 
uses, and location of the Site Currently, the Site is a mixture of industrial/commercial 
and undeveloped areas which include wetlands, open water, and upland forest and fields 
Future land-use assumptions are 1) the Site will not be used as a residential area, 2) a 
highway may be built through a portion of the Site, and 3) part of the Site along the 
waterfront may be developed as a recreation/conservation/open space area 


The following is a brief summary of the exposure pathways evaluated and the 
assumptions used to model exposure For each pathway evaluated, average and 
reasonable maximum exposure estimates were generated using average and maximum 
concentrations detected in that particular medium 


L Present andfuture incidental ingestion of water, and dermal adsorption of 
water and sediment by sivimmers in Lake Champlain close to the canal 


An adult was assumed to swim in Lake Champlain regularly (36 days/year) for 2 5 
hours/day over a 30-year residency period It assumes an incidental ingestion of 
50 ml of water per hour of swimming, a chemical-specific dermal permeation 
constant for water, and 500 mg of lake sediment adhering to the swimmer's skin 


ii. Present andfuture incidental ingestion of water, and dermal absorption of 
water and sediment by personsfalling into the canal. 


An adult was assumed to be exposed to canal water and sediment at a frequency 
of two one-hour periods per year for 30 years, using the same exposure 
assumptions as a lake swimmer 


Hi. Present incidental ingestion and dermal absorption of surface soils and 
sediments by Site visitors. 


The frequency of Site visits was assumed to be twice per month for both adults 
and children, using the standard ingestion and dermal absorption assumptions that 
are presented in "/" above 
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iv. Present and future incidental ingestion and dermal absorption of soils not 
deeper than five feet by outdoor maintenance workers in the southern and 
northern parts of the Site. 


It was assumed that adult exposure would continue over a full period of 
employment, 250 days per year for 25 years, using the standard ingestion and 
dermal absorption assumptions that are presented in "/" above (Given the climate 
in northern Vermont, this is a conservative exposure assumption ) 


v. Future incidental ingestion and dermal absorption of soils and sediments by 
frequent visitors under a recreation/conservation/open space scenario. 


It was assumed that adults and children would be exposed five days/week from 
May through October (130 days/year), to an area of the site that is expected to be 
developed as a recreation/open space area in the future Standard ingestion and 
dermal absorption assumptions as in item "/" above were used (Given the 
climate in northern Vermont, this is a conservative exposure assumption ) 


vi. Future ingestion of groundwater as a source of potable domestic water. 


This scenario was evaluated during the 1992 Baseline Risk Assessment because 
the groundwater underlying the site was classified, at that time, as a potential 
drinking water source Since then, the Vermont Agency of Natural Resources has 
reclassified the groundwater for nonpotable uses only Given that, and the fact 
that there is an ample alternative water supply (Lake Champlain) provided by the 
City of Burlington, it was determined groundwater at the Site is unlikely to be 
used as a drinking water source in the future 


d. Risk Characterization 


Excess lifetime cancer risks were determined for each exposure pathway (i-vi) by 
multiplying the exposure level with the chemical-specific cancer factor Cancer potency 
factors have been developed by EPA from epidemiological or animal studies to reflect a 
conservative "upper bound" of the risk posed by potentially carcinogenic compounds 
That is, the true risk is unlikely to be greater than the risk predicted The resulting risk 
estimates are expressed in scientific notation as a probability, e g , 1 x 10"6 is 1/1,000,000 
One x 10"6 means that an average individual is not likely to have greater than a one in a 
million chance of developing cancer over 70 years as a result of site-related exposure to 
the compound at the stated concentration Current EPA practice considers carcinogenic 
risks to be additive when assessing exposure to a mixture of hazardous substances 


The hazard index was also calculated for each pathway (i-vi) as EP A's measure of the 
potential for non-carcinogenic health effects First, a hazard quotient is calculated by 
dividing the exposure level by the reference dose (RfD) or other suitable benchmark for 
noncarcinogenic health effects for an individual compound RfDs reflect a daily exposure 
level that is unlikely to result in the increased risk of an adverse health effect EPA has 
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developed RfDs to protect sensitive individuals over the course of a lifetime RfDs are 
derived from epidemiological or animal studies and incorporate uncertainty factors to 
help ensure that adverse health effects will not occur The hazard quotient is often 
expressed as a single value (e g , 0 3) indicating the ratio of the stated exposure as defined 
to the reference dose value (in this example, the exposure as characterized is 
approximately one third of an acceptable exposure level for the given compound) The 
sum of hazard quotients for compounds that have the same or similar toxic endpomts 
(e g , the hazard quotient for a compound known to produce liver damage should not be 
added to a second whose toxic endpomt is kidney damage) is the hazard index 


As stated above in Section A 1 , the human health risks posed by the Site were generally in 
EPA's target risk range, and do not pose an unacceptable risk The risks associated with 
mgestion of groundwater would be unacceptable, however, it is unlikely that the Site will be used 
as a drinking water source 


3. Refinement of Human Health Risk Assessment 


In 1993, the Pine Street Barge Canal Coordinating Council identified several human health 
exposure pathways as requiring additional consideration beyond the 1992 Baseline Risk 
Assessment Position papers on these issues were developed by the technical experts advising 
the Coordinating Council, and were subsequently adopted by the council The conclusions 
drawn in the position papers helped council members as they directed studies to fill data gaps 
during the 1997 ARI The position papers can be found m Appendix 7 of the 1997 ART The 
following summarizes the results of the additional exposure pathways 


a. Exposure to shallow soil 


Additional surficial soil samples were collected from accessible areas of the Site during 
the 1997 ARI The contaminant concentrations in these additional surficial soil samples 
were below those used for the 1992 Baseline Risk Assessment, thus confirming the 
previous conclusion that there is no unacceptable human health risk to site visitors from 
exposure to Site soils 


b. Air 


Additional air samples collected during the 1997 ARI confirmed that the Site, in an 
undisturbed state (i e , neither soil nor sediments recently dug up), does not adversely 
affect the local ambient air 


c. Groundwater 


A risk assessment screening for the use of Site groundwater for agricultural and 
commercial purposes (consistent with the current Class IV designation) found that there 
is no unacceptable risk associated with agricultural, commercial or industrial use 
Possible exposure pathways associated with commercial or agricultural use include 
dermal contact and inhalation of groundwater, but not mgestion 
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d. Fish consumption/metals 


Based on an evaluation of metals, a risk screening concluded that a person would have to 
consume multiple whole fish meals per week, 52 weeks per year, to experience 
unacceptable risk from arsenic, cadmium, and silver It is not likely that consumption of 
whole fish (including internal organs) from the canal occurs at this level Mercury levels 
posed an unacceptable risk at a consumption rate of one whole fish meal per month 
However, mercury contamination is a regional problem, which is not limited to the Site 


e. Fish consumption/PAHs and metabolites 


A search of research literature shows that it is not likely that there is an unacceptable risk 
from the consumption of fillets from fish exposed to PAHs or their metabolites 


f. Subsurface soil 


Given the high water table and structurally weak soils, the Coordinating Council believed 
that it is unlikely that development of the site would result in excavations below five feet, 
in which case there would be no exposure to these deeper soils However, as discussed 
below in the Description of the Remedy, because of the uncertainty of predicting future 
building techniques, the selected remedy includes a requirement that legal controls be 
established to limit worker exposure to subsurface soils to frequencies that will assure 
protection of human health. 


g. Exposure to Site contaminants in Lake Champlain water 


The 1997 ARI studies regarding fate and transport concluded that contaminants are not 
reaching Lake Champlain through groundwater migration or through sediment transport 
at concentrations exceeding their Maximum Contaminant Levels (levels set to protect 
drinking water) This confirms the previous conclusion that there is no unacceptable Site-
related human health risk to persons swimming in Lake Champlain or using it as a 
drinking water source. 


h. Synergy and antagonism of PAHs 


The question of synergistic and antagonistic effects was not answered directly by the risk 
assessment methodology since this is an area that continues to be the subject of much 
research. However, the Coordinating Council concluded that EPA's original Human 
Health Risk Assessment was based on assumptions that were sufficiently conservative to 
accommodate the possibility of some synergistic effects between chemicals 


i. Children's day care scenario 


It is possible, under current zoning ordinances, that a day care center for children could be 
developed on site. A risk screening analysis indicated that there would be some concern 
for a child's exposure to areas of the Site with elevated lead levels in the soil In addition, 
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although carcinogenic PAHs are not expected to result in an elevated risk of internal 
cancers, there is also a concern for dermally toxic effects to children from exposures to 
carcinogenic PAHs in Site soils 


B. Ecological Risk Assessment 


Two ecological risk assessments were conducted at Pine Street Canal Superfund Site The first as part 
of the 1992 Baseline Risk Assessment A supplemental baseline ecological risk assessment (SBERA, 
Weston, July 1997) was conducted under a workplan developed by the Pine Street Barge Canal 
Coordinating Council. The findings of the risk assessments are presented first in the section below. 
This is followed by summaries of the two risk assessment processes. 


1. Findings 


The ecological risk assessments indicate that actual or threatened releases of hazardous 
substances from this Site, if not addressed by implementing the response action selected in this 
Record of Decision, may present an imminent and substantial endangerment to the environment 
Specifically, contaminants in sediments in Subareas 1, 2, 3, 7, and 8, appear to be responsible for 
statistically significant adverse effects in benthic organisms and amphibians exposed to these 
sediments. While there are findings of ecological significance associated with individual 
measurement endpoints in Subareas 4, 5, and 6, these lines of evidence are not as compelling and 
do not appear to constitute a baseline ecological risk. 


The SBERA identified statistically significant (P < 0.05) adverse effects in aquatic invertebrates 
or amphibians exposed in the laboratory to sediments collected from subareas 1, 2, 3, 7 and 8, 
relative to reference or control sediment. Significant reductions in 10 day growth and survival 
were observed in freshwater, larval midge (Chironomus tentans) or amphipod (Hyalella azteca) 
tests using samples from these subareas. Significant reductions in 30 day (full life-cycle) 
survival and emergence of the midge were also observed The magnitude and/or frequency of 
adverse effects in the bacterial bioassay, Microtox^, was greatest in samples from Subareas 1, 2, 
3, 7 and 8. Mean embryo survival in amphibian (frog) bioassays were significantly reduced in 
exposures to sediment from the wetland south of North Road (Subareas 2 and 3), relative to 
reference or control sediment. 


Conclusions from the ecological risk assessment include the following: 


•	 PAHs and metals exceeded sediment guidelines published by NOAA (Long et al , 
1995) and Ontario Ministry of Environment and Energy (OMEE) (Persaud et a l , 
1993) indicating that the level of sediment contamination would be responsible 
for a pronounced disturbance to sediment-dwelling organisms and the 
contaminant concentration will be detrimental to the majority of benthic species 


•	 Data from the 1994 sampling event identified that draft EPA sediment quality 
criteria were exceeded by acenapthene, fluoranthene and phenanthrene in the 
turning basin (Subarea 8) and 1995 data exceeded criteria for acenapthene and 
phenanthrene in the canal (Subarea 1). 
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•	 Biochemical biomarker levels and PAH metabolite levels detected in fish bile 
samples for brown bullheads were statistically significantly higher than 
corresponding levels for fish collected in the reference area Therefore, bottom 
feeding fish are more likely exposed to sediment contaminants that could be 
responsible for adverse effects to that fish community 


•	 There was 100% mortality among frog embryos exposed to sediments from the 
southern section of the Canal In addition, embryo survival was significantly 
reduced when exposed to sediments from the wetland south of North Road 


The response action selected in this Record of Decision addresses the risks at the Site in Subareas 
1, 2, 3, 7 and 8, by covering the contaminated sediments with a cap of sand and silt This creates 
a barrier between the contaminated sediments, which were found to cause adverse effects, and 
wildlife, thereby preventing or limiting direct exposure and reducing the associated risk 


2. 1992 Ecological Risk Assessment 


Risks to mammals, birds, fish and amphibians that live in terrestrial, emergent wetland, wooded 
wetland, and aquatic habitats at the Site were evaluated for exposure to PAHs, benzene, toluene 
and xylene in soils and sediment Target species, or species groups such as the benthic 
organisms, were identified and evaluated against measures of exposure and effects such as, 
comparisons to chemical concentrations in sediments to criteria, and guidance values and 
sediments toxicity testing using benthic invertebrates and frog embryos Specific bird species 
were evaluated by calculating food-chain models with site-specific aquatic insect tissue 
contaminant concentrations These predicted body burdens for target avian species were 
compared to literature values to determine whether the burden could be responsible for an 
adverse effect to reproduction, growth and survival All potential exposure pathways were 
evaluated including mgestion of contaminated media and biota, inhalation, and dermal exposures 
from contaminants in, or volatilizing from, surface soils and sediments 


The results of the quantitative assessment revealed that contaminated canal sediments have 
demonstrable adverse effects to benthic organisms Site soils, particularly in emergent wetland 
areas, also have the potential for causing adverse effects to mammals, like the muskrat, from 
dermal exposure Ecological effect levels (defined as the concentration of a contaminant in a 
specific medium below which no adverse effects are likely to occur) were developed based on 
1) established numerical criteria (i e , EPA's Draft Interim Sediment Quality Criteria, NOAA's 
ER-Ls and ER-Ms and OMEE's LELs and SELs) for aquatic areas, and 2) exposure pathway 
modeling using general- and site-specific data for wetland and upland habitats Mammals 
(beavers, muskrats, and mink) were selected as representative organisms for the wetland and 
upland areas since their activities would bring them into direct contact with contaminated 
wetlands or uplands areas 


Ecological effect levels, converted to equivalent total PAH levels, were then compared to 
observed Site concentrations to determine the magnitude of baseline risk Ecological effect 
levels for total PAHs in emergent wetland surface soils were 13 7 mg/kg (based upon a dermal 
exposure of muskrats to benzo(a) pyrene), in wooded wetland surface soils within 10 feet from 
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the canal bank were 24 8 mg/kg (based upon a dermal exposure of beavers to benzo(a)pyrene), in 
wooded wetland surface soils more than 10 feet from the canal bank were 878 4 mg/kg (based 
upon ingestion exposure of beavers to benzo(a)pyrene), and in upland surface soils were 160 6 
mg/kg (based upon ingestion exposure of Peromyscns mice to benzo(a)pyrene) For volatile 
organics, the effect level was 0 286 mg/kg (based upon an inhalation exposure to benzene) for all 
wetland and upland habitats Ecological effect levels for total PAHs in canal surface sediments 
were 42 4 mg/kg (based on the interim sediment quality criterion for phenanthrene and a five 
percent total organic carbon content) 


In emergent wetland areas and wooded wetland areas within 10 feet of the canal bank, effect 
levels were less than the respective mean and maximum observed Site concentrations in surface 
soils, suggesting potential adverse effects to mammals For wooded wetland areas more than ten 
feet from the canal bank, the total PAH effect level exceeded the maximum observed soil 
concentration, suggesting that risks in these areas are negligible PAH concentrations in the 
Canal surface sediments exceeded interim sediment quality criteria for three of the six 
compounds with existing criteria values Thus, the potential for adverse effects from exposure to 
Canal sediments is relatively high This was supported by field observations of adverse effects to 
benthic organisms inhabiting the Canal sediments In upland areas, effects levels were less than 
the maximum observed Site concentrations in surface soils but greater than the observed mean 
soil concentrations This suggests that potential adverse effects would be limited to relatively 
small areas with high concentrations, such as the area of the former coal gasification plant All 
potential exposure pathways were evaluated including ingestion of contaminated media and 
biota, inhalation, and dermal exposure from contaminants in, or volatilizing from, surface soils 
and sediments 


3. 1997 Supplemental Baseline Ecological Risk Assessment (SBERA) 


In 1993, the Pine Street Barge Canal Coordinating Council convened an Ecological Work Group 
to address data gaps and to re-evaluate the ecological risks associated with the Site The 
Ecological Work Group, comprised of technical experts representing EPA, the State of Vermont, 
the PRPs and the citizen members of the Coordinating Council reached consensus on additional 
work necessary to re-evaluate the ecological risks, agreed upon a weight of evidence approach to 
evaluating the results of the data, and provided input into the preparation of the SBERA (Weston, 
1997) The SBERA augments the 1992 Baseline Risk Assessment 


The additional investigatory work proposed by the Coordinating Council was performed by the 
PRPs in 1994-95 for the ARI The ARI was completed in phases Phase I included extensive 
surficial soil sampling and screening for PAHs and metals Using a threshold value of 40 ppm 
total PAH, the Ecological Work Group delineated an area of focus within the Study Area The 
focus area was divided into eight subareas on the basis of physical characteristics and 
contaminant concentrations (Figure 3) Phase II of the ARI included fish biomarker studies, 
aquatic insect tissue collection analyses, and, in each subarea, chemical analyses and sediment 
toxicity testing using two species of benthic invertebrates (Chironomus tentatis and Hyalella 
aztecd) and the frog embryo, Xenopus laevis A summary of ecological contaminants of concern 
in sediment can be found in Table 2 of this Record of Decision 
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The SBERA outlines the potential effects of site contaminants on ecological receptors The 
assessment methods used consider various endpomts and effects that differ in their suitability for 
and sensitivity to assessing potential risks at the site In assessing ecological risk, a number of 
endpomts are measured and evaluated to provide a weight of evidence to the assessment of risk 
The weight of evidence approach is a process by which measures of exposure and effects are 
evaluated against the target species or species groups to evaluate whether a significant risk of 
harm is posed The weights of evidence for ecological endpomts were agreed upon by the 
Ecological Work Group prior to evaluation of the ARI data and potential ecological effects (see 
Appendix C of the SBERA) 


Section 4 3 of the SBERA report discusses the risk estimates and an interpretation of the 
ecological significance of those estimates Risk estimates consist of two primary elements, the 
weight of evidence analysis and the interpretation of ecological significance The weight of 
evidence analysis the results of the risk estimation and uncertainty analysis and assesses 
confidence in the risk estimates through a discussion of the different lines of evidence The 
second element, is the interpretation of ecological significance, which may be described in terms 
of the spatial and temporal extent of adverse effects 


The following presents the findings of ecological risk to Pine Street Canal Superfund Site target 
species or groups of species from exposure to detected contaminants in sediments Due to the 
complexity of contaminants and sediment environments at the Site, individual contaminants 
could not be identified as specifically responsible for the adverse effects observed 


a. Sediment benchmarks and SEM/AVS ratios 


Based on comparisons with NOAA and OMEE sediment benchmarks (ER-Ls, ER-Ms, 
LELs and SELs), exceedances suggest that adverse effects on benthic communities from 
exposure to sediment contaminants are a potential EPA's Draft Sediment Criteria for 
acenapthene, fluoranthene, and phenanthrene were exceeded by samples collected in 1994 
in Subarea 8 (the turning basin) and for samples collected in Subarea 1 (the canal) for 
acenapthene and phenanthrene in 1995 Simultaneously extracted metals/acid volatile 
sulfides (SEM/AVS) ratios exceeded 1 for several samples in Subareas 2, 4, 6, and 7, 
indicating that benthic toxicity attributable to the five divalent metals (copper, cadmium, 
nickel, zinc and lead) is possible 


b. Biomarkers 


A biomarker is an indicator of toxic exposure observed at the biochemical, cellular, or 
organ-level of an organism The level of biochemical biomarkers observed during this 
study indicates that fish from the Site had greater exposure to PAHs than fish of the same 
species found in the reference site (Shelburne Bay) No statistically significant 
differences in cellular or organ-level biomarkers were observed, possibly suggesting that 
although fish were exposed to PAHs at the Site, the levels of exposure were not great 
enough to cause physical effects However, because fish from both the Site and the 
reference site were relatively young, they are not necessarily expected to have high 
frequencies of these physical abnormalities 
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c. Sediment Toxicity Tests 


For the Chironomus fentam 10-day test, a statistically significant reduction in growth and 
survival were observed in at least one sampling location in Subareas 1, 2, 3, 5, 6, 7, and 8 
The Chironomm tentam 30-day emergence test was conducted for samples in which 
there was not statistically significant reduction in survival or growth in the 10-day test 
when compared to the reference location response Statistically significant reductions in 
growth and emergence were observed in at least one sample m Subareas 3, 4, and 7 For 
the Hyalella azteca 10-day test, a significant decrease in growth and survival were 
observed in samples Subareas 1, 2, 5, and 8 For the frog embryo teratogenesis assay 
Xenopus (FETAX), statistically significant lower results for one or more of the three 
endpomts evaluated (i e , survival, growth, and malformation) were identified in samples 
from Subareas 2, 6, and 7 


d. Avian Receptor Modeling 


Estimates to the red-winged blackbird, tree swallow and great blue heron resulting from 
exposure to contaminated media and biota are not expected to result in body burdens 
responsible for adverse effects to reproduction, growth and survival 


The SBERA concluded that, based on the multiple lines of evidence associated with the 
comparison of chemical concentrations to published sediment guidelines, evaluation of chemical 
bioavailability using total organic carbon, SEM/AVS and equilibrium partitioning (EPA Draft 
Sediment Quality Criteria), sediment toxicity testing using C tentam and H azteca, cytochrome 
P450 analysis, bile analysis and FETAX, baseline ecological risks were exceeded in sediments in 
Subareas 1, 2, 3, 7, and 8 While there were findings of adverse effects in Subareas 4, 5, and 6, 
these lines of evidence are not as compelling and do not appear to constitute a baseline ecological 
risk 


VII. DEVELOPMENT AND SCREENING OF ALTERNATIVES 


A. Statutory Requirements/Response Objectives 


Under its legal authorities, EPA's primary responsibility at Superfund sites is to undertake remedial 
actions that are protective of human health and the environment In addition, Section 121 of 
CERCLA establishes several other statutory requirements and preferences, including a requirement 
that EPA's remedial action, when complete, must comply with all federal and more stringent state 
environmental standards, requirements, criteria or limitations, unless a waiver is invoked, a 
requirement that EPA select a remedial action that is cost effective and that utilizes permanent 
solutions and alternative treatment technologies or resource recovery technologies to the maximum 
extent practicable, and a preference for remedies that permanently and significantly reduce the 
volume, toxicity or mobility of the hazardous substances Remedial alternatives were developed to 
be consistent with these Congressional mandates 
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B. Remedial Action Objective/Goals 


Remedial alternatives were also developed with and evaluated against site-specific remedial action 
objectives and goals (RAO/Gs) that mitigate existing and potential threats to public health and the 
environment The remedial action objectives and goals established for the Site (Ecological, Human 
Health, and Management of Migration) are discussed below 


1. Ecological 


a. In areas where risks are unacceptable, including Subareas 1, 2, 3, 7, and 8, 
eliminate direct exposure of ecological receptors to contaminated soils and sediments, 
or reduce exposure to levels representing an acceptable risk 


b. In areas as identified in item a above, where it is not feasible to eliminate direct 
exposure to contaminated soils and sediments or reduce exposure to levels presenting 
an acceptable risk, reduce direct exposures of ecological receptors to contaminants of 
concern to the extent feasible 


c. Prevent or minimize the long-term adverse effects of remediation activities on the 
existing aquatic environment and/or wetland habitat 


d. Restore wetlands affected by remediation 


2. Human Health 


a. Absent an appropriate risk assessment which has been approved by EPA, prevent 
unacceptable exposure (direct contact, ingestion and inhalation) to contaminated 
soils located greater than five feet below grade 


b. Prevent ingestion and exposures associated with residential use (direct contact, 
ingestion and inhalation) to contaminated groundwater where contaminated 
groundwater presents unacceptable risks, including Class IV areas 


c. Prevent exposures associated with residential use (direct contact, ingestion and 
inhalation) to contaminated soils, sediments, air and surface water at the Site 


3. Management of Migration 


a. Protect Lake Champlain from being impacted by contaminants left on site 


i. Ensure Lake Champlain is not impacted by a significant increase in mass 
flux of contaminants through groundwater migration 


ii. Ensure Lake Champlain is not impacted by a significant increase in mass 
flux of contaminants through contaminated sediment migration 
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HI. Prevent changes in hydrogeologic conditions that will likely cause 
migration of contaminated groundwater to Lake Champlam in concentrations 
that exceed a standard to be developed 


b. Protect areas not targeted for remediation (both on- and off-site) by 
preventing significant migration of contamination from on-site sources. 


/. Ensure that contaminated groundwater with concentration levels above 
drinking water standards does not migrate beyond the Class IV classification 
boundary 


H. Ensure that contaminated on-site sediments are not significantly mobilized 


in. Ensure that NAPL is not significantly mobilized 


iv. Prevent degradation of surface water to levels above ambient water quality 
catena 


v. Prevent degradation of local (urban) background air quality 


c. Protect remediated area on the Site from becoming recontaminated from on-
site and know off-site sources. 


/. Ensure that hazardous substances left in place do not mobilize or create 
unacceptable risk to ecological receptors and humans in remediated areas 


ii. Monitor to provide the necessary data to determine if non-CERCLA 
substances are mobilizing or are creating unacceptable risks 


in. Monitor to provide the necessary data to determine whether stormwater 
and non-contact cooling water may be creating an unacceptable risk to 
ecological receptors and humans in remediated areas 


4. Site Uses 


a. Ensure to the extent practical that the remedy itself does not reduce the 
suitability of the Site for current and future uses, including a highway 


b. Retain or expand current Class IV groundwater classification and boundary 


c. Maintain or replace beneficial functions and values of wetlands 


C. Development of Technology and Process Options 


CERCLA and the NCP set forth the process by which technologies and process options are evaluated 
and selected The universe of technologies and process options to be considered for remedial action 
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at the Pine Street Canal Site was developed from a variety of sources Technologies and process 
options were identified based on a literature search and experiences at other manufactured gas plant 
sites, using the resources of the Electric Power Research Institute, Gas Research Institute, EPA's 
Superfund Innovative Technology Program, and information from vendors Remedial technologies 
and process options identified by the public during the 1992 comment period were also included 


In accordance with the requirements, a range of alternatives were developed for the Site The 1998 
AFS and the 1992 RI/FS evaluated alternatives in which treatment that reduces the toxicity, mobility, 
or volume of the hazardous substances is a principal element, as well as alternatives that reduce 
toxicity and mobility of hazardous substances by containment, which limits or eliminates the 
exposure of humans and wildlife to contamination Alternatives that remove or destroy hazardous 
substances to the maximum extent feasible, eliminating or minimizing to the degree possible the 
need for long-term management, were included Also included was a limited action alternative that 
involves no treatment or containment, but provides limited protection through institutional controls, 
as well as a "no action" alternative Table 3 of this Record of Decision presents all the remedial 
technologies and process option evaluated for the Pine Street Canal Site 


With respect to groundwater, it is extremely unlikely that groundwater under the Site would be used 
as a drinking water source The City of Burlington has a municipal water supply and prohibits 
drilling of drinking water wells within the City, and Lake Champlam provides an alternative source 
of drinking water Furthermore, in 1993, the State of Vermont reclassified groundwater under the 
Site to Class IV, which prohibits its use as a potable drinking water source Accordingly, the AFS 
did not evaluate any remedial alternatives that seek to attain cleanup of the groundwater to meet 
federal and state drinking water standards However, the AFS did evaluate the imposition of 
additional institutional controls to make certain that groundwater will not be used for drinking water 
purposes, as well as a no action alternative 


D. Technology and Alternative Screening 


Various remedial technologies and process options that are potentially applicable to the RAO/Gs 
were screened in accordance with EPA's Guidance for Conducting Remedial Investigations and 
Feasibility Studies under CERCLA This screening step includes three phases 1) a preliminary 
screening phase, 2) an initial screening phase, and 3) a detailed screening phase The preliminary 
screening phase evaluates broad technologies and process options based on implementabihty The 
second screening phase, the initial screening, evaluates the retained technologies and process options 
for effectiveness, implementabihty, and cost The third phase, the detailed screening, evaluates the 
retained technologies and process options against the nine criteria established in the NCP Screening 
results are summarized below For more detailed information, see Section 2 of the AFS 


1. Preliminary Screening for Implementability 


Many technologies and treatment options were eliminated from consideration early on due to 
site conditions that would make actual construction difficult or impossible The subaqueous 
environment of the canal and turning basin, as well as the saturated soils in the wetlands and 
upland areas are problematic for many m-situ treatment technologies such as soil venting, 
soil washing, vitrification, radio frequency heating, and, bioremediation which requires the 
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presence of oxygen. Applying these technologies on sediments removed from the canal, 
turning basin and wetlands would be impracticable because the fine-grain size of the 
sediments hinders requisite dewatering. Many different types of caps for containment of the 
contaminated sediments, such as compacted soil, geomembrane liners, non-compacted 
bentonite, and bentonite mats, were also eliminated because of excess water. 


In some instances, the types of contaminants found at the Site were the cause for a 
technology or process to be eliminated. Solvent extraction is inefficient for PAHs. 
Incineration, and landfarming or composting are not effective on inorganics. The organic 
content of the sediments prevents recycling in an asphalt paving batch plant (organic content 
too high), or for fuel blending at a power generating station or industrial kiln (organic content 
too low). Innovative technologies such as foam injection, electrokinetics, molten metal, 
while may be promising in the future, are either not currently available for full-scale 
operation, or are still in the research and development phase. 


Upon completion of the preliminary screening phase, thirteen options remained for treatment 
of contaminated sediments in the canal and turning basin, six remained for the wetlands and 
uplands areas, and two remained for groundwater. The remedial action options retained are 
listed below. (Note: Assessment of a "no action" alternative is required under Superfund and 
provides a baseline for comparison to all other alternatives.) 


a. Subareas 1-8 


•	 No Action 
•	 Institutional Controls 
•	 Enhanced In-Situ Bioremediation
 



Capping
 

In-Situ Solidification/Stabilization
 



•	 Excavation with On-Site Disposal 
•	 Vertical Containment 
•	 Phytoremediation 
•	 Excavation and Solvent Extraction 
•	 Excavation and Ex-Situ Solidification/Stabilization
 



Excavation and Ex-Situ Bioremediation
 

•	 Excavation and Thermal Desorption
 



Excavation and Off-Site Disposal
 



b. Uplands/Wetlands 


No Action 
•	 Institutional Controls
 



Soil Excavation and Off-Site Disposal
 

•	 In-Situ Stabilization/Fixation
 



Capping
 

•	 Phytoremediation 
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c. Groundwater 


No Action 
•	 Institutional Controls 


2. Initial Screening for Effectiveness, Implementability and Cost 


Following the preliminary screening for technical implementability, the options retained are 
evaluated for effectiveness, further implementability and cost. The effectiveness relates to 
the overall performance in eliminating, reducing, or controlling the current and potential risks 
posed by the Site, both during implementation and over time. The implementability involves 
the degree of difficulty associated with actual construction, both technical and administrative, 
and logistical problems that affect the time necessary to complete the remedy. Cost 
considerations include construction costs and the cost of operating and maintaining the 
remedy over time. 


The results of assessments of these three considerations (effectiveness, implementability and 
cost) are weighed against each other. Treatability studies might show a technology to be very 
effective, but at an extremely high cost. Or, a technology might have relatively low capital, 
and operation and maintenance costs, but might not be very effective in treating the 
contamination. In this example, neither treatment option would make it to the short list to be 
considered for the final, detailed screening phase. 


At this Site, enhanced in-situ bioremediation, while possibly effective, would likely cause a 
release of contaminants to surface water and ambient air, and is costly. In-situ solidification 
and stabilization of submerged sediments in the canal and turning basin would be very 
difficult to implement. Phytoremediation would not be effective during the dormant seasons 
of fall and winter. Excavation of contaminated sediments is very effective in the long-term, 
but in the short-term, increases risk because contaminants will be suspended in the water 
column, and will migrate. Excavation would be difficult and costly to implement, given the 
amount of sediments that would require dredging, dewatering, and subsequent treatment. 


The treatment options that were retained for the final screening phase, are listed below. 


a. Subareas 1-8 


No Action 
•	 Capping 
•	 Excavation and Off-Site Treatment/Disposal 


b. Uplands/Wetlands 


•	 No Action
 

Institutional Controls
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c. Groundwater 


•	 No Action
 

Institutional Controls
 



3. Detailed Screening Phase 


The purpose of this detailed analysis is to objectively assess the alternatives with respect to 
nine evaluation criteria established in the NCP that encompass statutory requirements and 
include other gauges of the overall feasibility and acceptability of remedial alternatives The 
criteria fall into three categories threshold, balancing, and modifying The two threshold 
criteria must be met in order for an alternative to be eligible for selection in accordance with 
the NCP The five primary balancing criteria are used to compare and evaluate the elements 
of alternatives that meet the threshold criteria The two modifying criteria, state and 
community acceptance are used in the final evaluation of the alternatives, generally after EPA 
has received public comment on the RI/FS and proposed cleanup plan The criteria are listed 
in Section IX of this Record of Decision A detailed description of the eight alternatives 
retained for the final analysis, and assessed against the criteria are described in the following 
section, Section VIII 


VIII. DESCRIPTION OF ALTERNATIVES 


The 1998 AFS evaluated the remedial alternatives retained after the initial screening process for 
effectiveness, implementabihty and cost These include engineering measures as well as institutional 
controls to protect human health and the environment from the risks presented at the Site This 
Section provides a summary of each alternative evaluated A more comprehensive discussion of 
each alternative can be found in Section 3 of the 1998 AFS 


Alternative 1 No Action Groundwater, Subareas 1 -8, and Uplands/Wetlands, Long-
term Monitoring 


Alternative 2a Institutional Controls for Groundwater and Uplands/Wetlands, No 
Action in Subareas 1, 2, 3, 7, and 8, Long-term Monitoring 


Alternative 2b Institutional Controls for Groundwater and Uplands/Wetlands, No 
Action in Subareas 1, 2, 7, and 8, Capping in Subarea 3, Long-term 
Monitoring 


Alternative 2c Institutional Controls for Groundwater and Uplands/Wetlands, No 
Action in Subareas 3 and 7, Capping in Subareas 1, 2, and 8, Long-
term Monitoring 


Alternative 2d Institutional Controls for Groundwater and Uplands/Wetlands, No 
Action in Subareas 3 and 7, Excavation and Off-site Treatment and 
Disposal for Subareas 1, 2, and 8, Long-term Monitoring, Dewatenng 
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Alternative 3a Institutional Controls for Groundwater and Uplands/Wetlands, 
Capping in Subareas 1, 2, 3, 7, and 8, Long-term Monitoring 


Alternative 3b Institutional Controls for Groundwater and Uplands/Wetlands, 
Capping in Subareas 3 and 7; Excavation and Off-site 
Treatment/Disposal for Subareas 1, 2, and 8; Long-term Monitoring, 
Dewatering 


Alternative 3c Institutional Controls for Groundwater and Uplands/Wetlands, 
Capping in Subareas 1, 2, 3, and 8; No Action in Subarea 7, Long-term 
Monitoring 


All of the alternatives include long-term environmental monitoring and five-year reviews All of the 
alternatives also include institutional controls to prevent the use of contaminated groundwater and 
place deed restrictions on land use 


Alternative 3 a is the remedy selected with this Record of Decision 


A. Alternative 1: No Action Groundwater, Subareas 1-8 and Uplands/Wetlands; Long-term 
Monitoring 


The "No Action" alternative is provided as a baseline for the comparison of all the other alternatives 
Under this alternative, no remedial activities and no institutional controls are implemented This 
alternative uses monitoring programs for groundwater, the eight subareas, and the rest of the 
uplands/wetlands areas to assess impacts from the contaminants left on site. 


Current groundwater data show that contaminants are not being discharged into Lake Champlain at 
detectable levels. This condition is unlikely to change unless there is an increase in hydraulic 
gradient, area occupied by contaminants, or in concentrations in groundwater at or near the "source" 
With the "No Action" alternative, a groundwater monitoring program would be used to identify 
changes in site conditions relating to the fate and transport of contaminants in groundwater There is 
no risk to human health or the environment currently demonstrated in the uplands/wetlands area 


The "No Action" alternative for the eight subareas relies, to the extent possible, on natural 
attenuation to prevent migration of chemicals of concern in the sediments. Two studies conducted 
by RETEC, a contractor hired by the PRPs, in 1995 and 1996 tend to support the hypothesis that 
naturally occurring mechanisms may be helping to stabilize the rate of transport of the organic 
constituents present in the soils and sediment. A monitoring program would be implemented to test 
sediments for sulfide, PAHs, heterotrophic microorganisms, and pH The results of these sampling 
would be used to monitor the degradation of the organic constituents in the sediments 


The "No Action" alternative does not prevent or reduce the risk to human health or the environment 
Risks identified during the SBERA evaluation are not mitigated, and without additional institutional 
controls such as deed restrictions, the potential for consumption of contaminated groundwater in 
excess of the MCLs still exists. 
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Estimated Capital Cost: $125,050
 

Estimated Annual Operation and Maintenance (O&M) Cost. $102,563
 

Estimated Total O&M over 30 Years (net present worth): $1,272,702
 

Estimated Total Cost of the Remedy (net present worth): $1397,752
 



B. Alternative 2a: Institutional Controls for Groundwater and Uplands/Wetlands; No Action 
in Subareas 1, 2, 3, 7, and 8; Long-term Monitoring 


Alternative 2a combines natural attenuation principles from Alternative 1 with a variety of 
institutional and administrative controls for the groundwater and upland/wetland areas, including 


•	 implementation of institutional controls to prevent the use of groundwater and limit 
land use at the Site, 


•	 installation and maintenance of a barrier system around the Site to prevent 
unauthorized dumping, 


•	 groundwater monitoring, 
•	 sediment sampling to monitor attenuation process, and, 
•	 sediment transport monitoring to evaluate mass flux of contaminants from the Site 


Alternative 2a reduces the risk to human health by implementing groundwater and land-use 
restrictions Enforceable institutional controls, such as deed restrictions, in conjunction with the 
Class IV water classification, will provide a greater level of assurance that groundwater that does not 
meet State standards for drinking water will not be used In addition, deed restrictions or other 
institutional controls would prevent land uses that could cause unacceptable risk to human health, 
including risks to workers or visitors at the Site 


Alternative 2a would not reduce the risk to the environment in Subareas 1, 2, 3, 7, or 8 


Estimated Capital Cost: $244,0469
 

Estimated Annual Operation and Maintenance (O&M) Cost: $119,750
 

Estimated Total O&M over 30 years (net present worth): $1,485,983
 

Estimated Total Cost of the Remedy (net present worth): $1,730,032
 



C. Alternative 2b: Institutional Controls for Groundwater and Uplands/Wetlands; No Action 
in Subareas 1, 2, 7, and 8; Capping in Subarea 3; Long-Term Monitoring 


Alternative 2b consists of the same elements as Alternative 2a with the addition of a sand and silt cap 
over the emergent wetlands in Subarea 3 A cap is used to reduce exposure to contaminated 
sediments by placing clean material over the existing contaminated substrate Construction of the 
sand and silt cap, approximately 1 5 feet thick, will consist of the following steps 


•	 mobilization and site preparation, 
•	 site clearing to remove trees, brush, and grass from Subarea 3, 
•	 if required to maintain wetlands functions, excavation of sediments from area to be 


capped with disposal in the turning basin, 
•	 cap construction using standard excavation equipment, 
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• wetland restoration or replacement; and, 
• site restoration. 


Monitoring programs that consists of the same elements from Alternatives 1 and 2a will be used to 
assess groundwater, natural attenuation, and sediment transport. Additional monitoring programs 
will be implemented to monitor cap integrity, stormwater and sediment monitoring to evaluate cap 
performance. The cap monitoring program ensures that the physical integrity of the cap is not 
compromised over time. 


Since the portions of the Site affected in this alternative are wetlands, wetland impact will be 
unavoidable. Every feasible measure will be taken to minimize or mitigate the impact on existing 
wetlands. In areas where wetlands will be capped over, an effort will be made to replicate the 
wetlands using suitable material from the local area. If no suitable material from the local area is 
available an appropriate seed bank mix would be used to reestablish wetland vegetation in the 
impacted areas. 


This alternative offers the same level of overall protection of human health as Alternative 2a The 
same land-use and groundwater restrictions that were applied to the previous alternative would also 
apply to this alternative. This alternative would provide a reduction in ecological risk for Subarea 3, 
where exposure would be reduced by the presence of the cap. However, it provides no protection for 
the other subareas (1, 2, 7, and 8) identified as having ecological risk. 


Estimated Capital Cost: $532,613
 

Estimated Annual Operation and Maintenance (O&M) Cost: $132,250
 

Estimated Total O&M over 30 Years (net present worth): $1,641,096
 

Estimated Total Cost of the Remedy (net present worth): $2,173,709
 



D. Alternative 2c: Institutional Controls for Groundwater and Uplands/Wetlands; No Action 
in Subareas 3 and 7; Capping in Subareas 1, 2, and 8; Long-Term Monitoring 


This alternative includes the land-use and groundwater restrictions from Alternative 2a. This 
alternative provides for capping for Subareas 1, 2, and 8, the canal and turning basin, and no action 
for Subareas 3 and 7. 


Capping isolates contaminated sediments by placing clean sediments over the existing substrate. 
The proposed subaqueous cap will be constructed of layers of sand and silt. A cap thickness of 1 to 
1.5 feet will likely be sufficient to chemically isolate the PAHs and metals in the canal and turning 
basin. The cap design must also provide resistance to erosion caused by surface currents and 
groundwater currents, waves caused by wind, and propeller wash as well as a barrier to the effects of 
borrowing bottom dwelling organisms (bioturbation). One important feature of this alternative is the 
construction of a permanent weir at the mouth of the turning basin where it enters Lake Champlain 
This weir would be constructed in the approximate location of the existing beaver dam and will 
maintain a water level of 96 feet above MSL or greater. The sand and silt cap construction would 
follow the steps listed below: 
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•	 mobilization and site preparation, 
•	 site clearing to remove trees, brush, and grass from cap area, 
•	 construction of a permanent weir and a temporary turbidity curtain over the mouth of 


the canal to prevent the potential migration of contaminants, 
•	 if required to maintain wetlands functions, excavation of sediments from areas to be 


capped with disposal in the turning basin, 
•	 cap construction using a hydraulic method , 
•	 wetland restoration or replacement, and, 
•	 site restoration 


This alternative would cause some adverse impacts to wetlands After the clean fill has been placed, 
the original bottom contours and hydrologic connections to Lake Champlam to the north, and storm 
sewers and non-contact cooling water discharges to the south, will be restored It is estimated that 
the bottom elevation will be raised by 1 foot following the capping However, in order to prevent or 
mitigate adverse impacts on the wetlands caused by a decrease in water depth, a weir will be 
designed to ensure that the water elevation in the canal remains at 96 feet above MSL or higher The 
restored bottom contours will permit emergent vegetation to colonize the clean sediments up to the 
maximum depth the species will tolerate Undisturbed plants in Subarea 4 will provide a seed bank 
for recolomzation of the restored areas 


Cap design will call for silt in the final sand layer to encourage recolomzation by benthic organisms 
However, the benthic community will largely be determined by the natural processes that take place 
in the canal and turning basin during spring flooding of Lake Champlam and water that enters the 
Site from the south This water movement will both remtroduce benthic organisms to the area, and 
provide additional silt to the system 


This alternative includes stormwater redirection, stormwater inflow monitoring, and sediment and 
stormwater monitoring (These monitoring programs are included for any alternative where active 
remediation is provided m the canal and the turning basin ) This alternative also includes cap, 
sediment and stormwater monitoring programs to monitor the protectiveness of the cap 


This alternative provides a high degree of protection of human health and the environment through 
the use of land-use and groundwater restriction, and a reduction in ecological risk at a significant 
portion of the site (namely Subareas 1, 2, and 8) However, the ecological risk identified in Subareas 
3 and 7 would not be addressed by this alternative 


Estimated Capital Cost $2,083,107
 

Estimated Annual Operation and Maintenance (O&M) Cost $147,895
 

Estimated Total O&M over 30 Years (net present north) $1,835,235
 

Estimated Total Cost of the Remedy (net present north) $3,918,342
 



E. Alternative 2d: Institutional Controls for Groundwater and Uplands/Wetlands; No Action 
in Subareas 3 and 7; Excavation and Off-site Treatment/Disposal for Subareas 1, 2, and 8; 
Long-term Monitoring; Dewatering 
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This alternative includes all the same components from Alternative 2c, except for the areas of the 
canal and turning basin, where contaminated sediments would be excavated and taken off site for 
treatment and/or disposal This alternative includes the following 


•	 groundwater monitoring, 
•	 administrative controls to prevent the use of Site groundwater as a drinking water 


source, 
•	 restrictions on the installation of wells that might mobilize NAPL, 
•	 in Subareas 1, 2, and 8, all of the visually contaminated materials in the canal and 


turning basin will be excavated and transported off site for treatment and/or disposal, 
•	 sediment and stormwater monitoring in Subareas 3 and 7, 
•	 monitoring of stormwater inflow to the canal and turning basin, 
•	 installation of barriers to prevent access for dumping, 
•	 implementation of zoning changes to prevent site usage for commercial activities 


involving children, and, 
•	 prevention of potential unacceptable risks associated with soils at depths greater than 


5 feet in uplands/wetlands 


It is estimated that excavation in Subareas 1, 2, and 8 would be approximately 25 feet in depth To 
remove the contaminated materials the following steps would be taken 


•	 sheet piles will be driven into the clay layer to provide support for the excavation, 
•	 existing stormwater and process water inflows to the canal and turning basin will be 


diverted into Lake Champlam, 
•	 the canal and turning basin will be dewatered, 
•	 the removed water will be treated in an onsite treatment system and discharged either 


to the local POTW or to Lake Champlam, 
•	 the visually contaminated soft sediments and peat will be excavated, 
•	 excavated materials will be further dewatered and stabilized (as necessary) to prepare 


the excavated material for transportation and treatment or disposal, 
•	 clean fill will be returned to the excavation area to maintain current subsurface 


elevations, 
•	 the temporary weir will be removed and the area of the Site affected by remediation 


activities will be revegetated, 
•	 stormwater inflow diversion structures will be constructed, and, 
•	 the Site and associated wetland areas will be restored and equipment will be 


decontaminated and demobilized 


The excavation alternative for the canal and turning basin would require that trees, shrubs and large 
herbaceous vegetation in a 10-foot perimeter be cleared for the placement of sheet piling The 
cleared perimeter in the drier northern end of the Site and around the turning basin will be seeded 
and mulched Aggressive scrub shrub species would be expected to fill in the cleared area rapidly, 
once the soil is stabilized 


The excavated material will be replaced with clean fill to recreate the present bottom contours The 
original bottom contours and hydrologic connections to Lake Champlam will be restored as far south 
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as the southern storm sewers and non-contact cooling water discharges The restored bottom 
contours will permit the emergent vegetation surrounding the restored area to colonize the clean 
sediments up to the maximum depth the species will tolerate The spring flooding of Lake 
Champlain and the flow from the south at other times of the year will introduce the native benthic 
species to the restored areas This water movement will also bring in silt to add to the sediments 
The ultimate mix of sand and silt in the sediments will be strongly influenced by these depositional 
processes, and the final benthic community will be largely determined by these factors 


Under this alternative, a reduction in long-term ecological risks is anticipated Long-term contact 
with contaminants in Subareas 1, 2, and 8 would be eliminated by removing the entire depth of 
impacted soils and sediments and replacing with clean fill The installation of permanent sheet 
pilings around the perimeter of these subareas would reduce the likelihood of recontamination, 
although the sheet piling could cause alterations to the hydrogeologic regime This alternative does 
not address ecological risks in Subareas 3 and 7, however 


This alternative contains protection from any risks posed by the groundwater or exposure to 
contaminated media in the uplands/wetlands by implementation of groundwater and land-use 
restrictions However, a short-term increase in human health risks is anticipated as a result of 
volatilization of contaminants during excavation These risks could be controlled through the use of 
emission control measures 


The potential for contaminated sediments in the canal and turning basin to migrate off site would be 
completely removed with this alternative 


Estimated Capital Cost: $39,042,497
 

Estimated Annual Operation and Maintenance (O&M) Cost: $125,770
 

Estimated Total O&M over 30 Years (net present worth): $1,560,685
 

Estimated Total Cost of the Remedy (net present worth): $40,603,182
 



F. Alternative 3a: Institutional Controls for Groundwater and Uplands/Wetlands; Capping in 
Subareas 1, 2, 3, 7, and 8; Long-term Monitoring 


This alternative combines the institutional controls for the groundwater and the uplands/wetlands 
areas with the capping activities described in Alternative 2c Additionally, Subareas 3 and 7 would 
be capped and restored with an engineered wetlands With this alternative, all areas that have been 
identified as posing an unacceptable ecological risk would be capped, thereby reducing direct 
exposure of wildlife to contaminated soils and sediments 


Alternative 3 a is the alternative that EPA has chosen as the most feasible and protective of human 
health and the environment, and is explained in detail in Section X of this Record of Decision 


Estimated Capital Cost: $2,543,762
 

Estimated Annual Operation and Maintenance (O&M) Cost: $147,895
 

Estimated Total O&M over 30 Years (netpresent worth): $1,835,235
 

Estimated Total Cost of the Remedy (net present worth): $4,378,997
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G. Alternative 3b: Institutional Controls for Groundwater and Uplands/Wetlands; Capping in 
Subareas 3 and 7; Excavation and Off-site Treatment/Disposal for Subareas 1, 2, and 8; Long-
term Monitoring; Dewatering 


This alternative combines the institutional controls on groundwater and the uplands/wetlands, 
capping of the emergent wetlands in Subareas 3 and 7, and excavation and off-site disposal of the 
sediments and underlying peat layer in Subareas 1, 2, and 8 After excavation of Subareas 1, 2, and 
8, clean fill would replace all excavated materials, and the area will be restored to its original 
contours As with the previous alternatives, wetland restoration activities will take place throughout 
the Area of Focus Specific components of this alternative include 


•	 groundwater water monitoring, 
•	 administrative controls to prevent the use of site groundwater for drinking water, 
•	 restrictions on installation of wells that might mobilize NAPL, 
•	 sediment and stormwater monitoring in Subareas 3 and 7, 
•	 redirection of offsite stormwater, 
•	 monitoring of stormwater inflow to the canal and turning basin, 
•	 installation of barriers to prevent access for dumping, 
•	 prevention of site usage for a day care center or commercial activities involving 


children, 
•	 prevention of potential unacceptable risks associated with soils at depths greater than 


5 feet in the uplands/wetlands, 
•	 capping of Subareas 3 and 7 as described in Alternatives 2b and 3a, and, 
•	 excavation and off-site disposal of sediments in the canal and turning basin as 


described in Alternative 2d 


Since the two technologies used in this alternative, capping and excavation and backfilling with 
clean fill, both result in reduction of the same ecological risk exposure pathway, this alternative has 
the same level of overall protection of the environment as Alternative 3 a 


Estimated Capital Cost $39,477,672
 

Estimated Annual Operation and Maintenance (O&M) Cost $119,895
 

Estimated Total O&M over 30 Years (netpresent value) $ 1,487,782
 

Estimated Total Cost of the Remedy (net present value) $40,965,454
 



H. Alternative 3c: Institutional Controls for Groundwater and Uplands/Wetlands; Capping in 
Subareas 1, 2, 3, and 8; No Action in Subarea 7; Long-term Monitoring 


This alternative is exactly the same as alternative 3 a, except that no cap would be constructed in 
Subarea 7 Each alternative with active remediation in the canal and turning basin include plans to 
construct a sedimentation basin in Subarea 7 as part of the stormwater redirection program This 
alternative has been included in acknowledgment of the fact that soils placed during cap construction 
in Subarea 7 may be subject to some degree of recontammation from stormwater 
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Estimated Capital Cost: $2,344,212
 

Estimated Operation and Maintenance (O&M) Cost (annual): $147,895
 

Estimated Present Value of O&M over 30 Years: $1,835,235
 

Estimated Total Cost of the Remedy: $4,179,447
 



IX. SUMMARY OF THE COMPARATIVE ANALYSIS OF ALTERNATIVES 


A. Evaluation Criteria 


Section 121(b)(l) of CERCLA presents several factors that, at a minimum, EPA is required to 
consider in its assessment of alternatives Building upon these specific statutory mandates, the 
National Contingency Plan (NCP) articulates nine evaluation criteria to be used in assessing the 
individual remedial alternatives These nine evaluation criteria are listed below 


Threshold Criteria 


The two threshold criteria described below must be met in order for an alternative to be eligible for 
selection in accordance with the NCP 


1. Overall protection of human health and the environment addresses whether or not a 
remedy provides adequate protection, and describes how risks posed through each pathway 
are eliminated, reduced or controlled through treatment, engineering controls, or institutional 
controls 


2. Compliance with applicable or relevant and appropriate requirements (ARARS) 
addresses whether or not a remedy will meet all of the ARARs of other Federal and State 
environmental laws and/or provide grounds for invoking a waiver 


Primary Balancing Criteria 


The following five criteria are used to compare and evaluate the elements of the alternatives that 
meet the two threshold criteria. 


3. Long-term effectiveness and permanence assess alternatives for the long-term 
effectiveness and permanence they afford, along with the degree of certainty that they will 
prove successful. 


4. Reduction of toxicity, mobility, or volume through treatment addresses the degree to 
which alternatives employ recycling or treatment that reduces toxicity, mobility, or volume, 
including how treatment is used to address the principal threats posed by the Site 


5. Short-term effectiveness addresses the period of time needed to achieve protection and 
any adverse impacts on human health and the environment that may be posed during the 
construction and implementation period, until cleanup goals are achieved 
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6. Implementability addresses the technical and administrative feasibility of a remedy, 
including the availability of materials and services needed to implement a particular option 


7. Cost includes estimated capita! and Operation Maintenance (O&M) costs, as well as 
present-worth costs 


Modifying Criteria 


The modifying criteria are used on the final evaluation of remedial alternatives generally after EPA 
has received public comment on the RI/FS and Proposed Plan 


8. State acceptance addresses the State's position and key concerns related to the preferred 
alternative and other alternatives, and the State's comments on ARARs or the proposed use of 
waivers 


9. Community acceptance addresses the public's general response to the alternatives 
described in the Proposed Plan, RI/FS and ARI/AFS 


B. Summary of the Comparative Analysis of Alternatives 


A detailed analysis was performed on each alternative using the nine evaluation criteria in order to 
select a Site remedy The strengths and weaknesses of each alternative with respect to the evaluation 
criteria are summarized in Table 4 of this Record of Decision After the detail analysis of each 
individual alternative is conducted, a comparative analysis, again focusing on the relative 
performance of each alternative against the nine criteria, is conducted The following is a summary 
of the comparative analysis A more complete discussion of the comparative analysis can be found 
in Section 4 of the 1998 AFS. 


1. Overall Protection of Human Health and the Environment 


The potential risks identified at the Site are attributed to human health risks from 
consumption of groundwater and ecological risks from exposure to soils and sediments in 
Subareas 1, 2, 3, 7, and 8 Additionally, the Site remedial action objectives/goals (RAO/Gs) 
provide for protection and restoration of wetlands, prevention of unacceptable exposure to 
contaminated soils located greater than 5 feet below grade, prevention of exposures 
associated with residential use, and prevention of impacts to Lake Champlain An evaluation 
of the ability of each site-wide alternative to obtain the RAO/Gs is included in Table 5 


Alternatives 1 and 2a provide no protection against ecological risk The remaining six 
remedies have an active remediation component that would result in the reduction of risk to 
ecological receptors from long-term exposures, however, some risk from short-term exposure 
to contaminants during construction of the remedy will occur Although off-site transport of 
contaminants is not occurring at levels that are considered significant under current 
conditions, the implementation of alternatives involving remedial activities in the canal and 
turning basin greatly reduces the potential for future off-site migration of contamination 
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The ranked order of active remediation alternatives with respect to ecological risk reduction, 
based on the square area of contaminated sediments capped or excavated and filled in, is as 
follows 3b (highest), 3a, 3c, 2d, 2c, 2b (lowest) Alternative 3b provides a slightly greater 
level of protection of the environment than Alternative 3 a, EPA's selected remedy, in the 
long-term due to the complete removal of all contaminated materials in the canal and turning 
basin versus capping these areas On the other hand, Alternative 3 a is more protective of 
human health in the short term 


Alternative 1, "no action", does not eliminate site human health risks Alternative 2a relies 
on institutional controls to eliminate site human health risks by preventing consumption of 
groundwater and unacceptable exposures to soils greater than 5 feet As long as institutional 
controls are maintained, site-related human health risks would remain within acceptable 
levels Like 2a, Alternatives 2b, 2c, 3a, 3b, and 3c rely on institutional controls for 
groundwater and soils greater than 5 feet, as well as the integrity of the caps for protection of 
human health and the environment 


Alternatives 3a and 3b are the most protective of human health and the environment, but 
involve a level of short-term risk to Site workers and commercial area employees Short-
term risk to Site workers and commercial area employees is much greater under Alternative 
3b because of the added component of excavation and off-site transportation of contaminated 
materials, which could result in exposures to volatilized contaminants The short-term, 
temporary displacement of ecological receptors and disruption of ecological habitats will 
occur with Alternatives 2b, 2c, 2d, 3a, 3b, and 3c, although this displacement can be 
minimized through engineering controls during construction and wetlands restoration at the 
conclusion of construction activities The success of wetlands restoration would require 
long-term evaluation and maintenance 


2. Compliance with Applicable or Relevant and Appropriate Requirements (ARARs) 


Appendix B of this Record of Decision contains a summary of the applicable and relevant 
requirements for the alternatives considered in detail, and states how the alternatives comply 
or fail to comply with all ARARs 


The most significant ARARs for the Pine Street Canal Superfund Site are laws and 
regulations relating to the protection of wetlands and floodplams, the protection of historic 
resources and handling, storage and disposal of hazardous wastes 


a. Wetland/Floodplain and CWA Section 404 Requirements 


Wetland and floodplam requirements relate to the prevention of significant 
degradation of the waters of the United States under Section 404 of the Clean Water 
Act, and require that all appropriate steps be taken to minimize impacts to wetlands 
The alternatives that have remedial action components that eliminate the potential for 
migration of contaminated sediments into Lake Champlam (Alternatives 2c, 2d, 3a, 
3b, 3c) provide the highest degree of protection Alternatives 2a and 2b provide 
protection by monitoring sediment transport 
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The alternatives that have an active remediation component (Alternatives 2b 2c 2d, 
3a, 3b, 3c) would all require wetlands restoration activities to meet the requirements 
of Executive Order 11990, Section 404 of the Clean Water Act, and the Vermont 
Wetlands Rules Although remediation activities would result in some short-term 
impacts to wetlands, restoration of wetlands and floodplams is a practical alternative 
for the Site Section 404 of the Clean Water Act and the Vermont Wetland Rules 
require that remediation and mitigation efforts will protect significant wetlands and 
the functions that they serve Under the Section 404 regulations, 40 CFR 230 10(a), 
there must be a comparison to other practicable alternatives, and the "least 
environmentally damaging practicable alternative" must be selected Based on the 
comparison below, EPA has determined that Alternative 3a is the least 
environmentally damaging practicable alternative that achieves the remedial action 
objectives and goals For purposes of the Section 404 analysis, the alternatives were 
grouped into general categories of no action and engineering controls (Alternatives 1, 
2a), capping alternatives (Alternatives 2b, 2c, 3a, 3c), and excavation and disposal 
alternatives (Alternatives 2d, 3b) The no action and institutional controls alternatives 
would leave habitat intact but would also leave contaminants where they are exposed 
to wildlife, posing an unacceptable long-term ecological risk Although the capping 
alternatives would result in some direct short-term impacts to the Site, disturbance of 
wetlands and floodplams with subsequent wetlands restoration is the only practicable 
alternative for the Site to address contamination while minimizing impact on the 
terrestrial and aquatic ecosystem Capping alternative 3a would restore portions of 
the Site and replicate other portions on site to serve as a viable habitat where an 
indigenous population of wildlife may exist and breed The excavation and complete 
in-filling alternatives present the maximum adverse impact on the terrestrial and 
aquatic environments of all the alternatives evaluated 


The capping and excavation alternatives would require temporary disturbance of 
indigenous population of wildlife Although excavation would require temporary 
disturbance of a significant portion of the submerged areas, these impacts would be 
minimized, and to a large extent, mitigated through a variety of measures Mitigating 
measures would be implemented during and after dredging and capping to ensure that 
the replacement areas are stable, will not erode, and will continue to perform the 
wetland functions of nutrient, sediment, and toxicant removal and stabilization The 
area will be restored (or enhanced) as close as is practical to pre-excavation or 
capping conditions such that there are no long-term adverse impacts to wildlife, 
recreation, aesthetics, and economic values Performance of the capping alternatives 
will meet or attain all applicable or relevant and appropriate federal and state wetland 
and floodplam requirements for the Site However, placing a cap over sediments in 
the canal and turning basin will result in a slight loss of flood storage capacity 


The excavation alternatives, 2d and 3b, can be designed and implemented to meet 
action-specific ARARs with the exception of Section 404 of the Clean Water Act and 
Vermont Wetlands Rules 
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b. National Historical Preservation Act (NHPA) 


The alternatives that involved excavation or capping of Subareas 1, 2, and 8 
(Alternatives 2c, 2d, 3a, 3b, 3c) in which the potentially historically significant 
structures would either be covered or excavated and disposed of off site with other 
debris would trigger this ARAR Compliance with the NHPA could be met by 
involving the proper agencies during remedial design/remedial action and by initiating 
mitigation efforts such as additional research and documentation, recordation, and/or 
data recovery Alternatives where no action is contemplated for these subareas would 
not trigger this ARAR Alternatives involving excavation and off-site disposal would 
result in the greatest adverse impacts with regard to this ARAR and may require more 
significant activities to be compliance 


c. RCRA Issues 


Those alternatives that involve the excavation and off-site disposal of materials that 
may be identified as hazardous by characteristic would require management of these 
materials according to specific RCRA requirements For alternatives that have a 
consolidation of materials that may be hazardous under a cap component 
(Alternatives 2c, 3a, 3c), specific RCRA requirements including General Facility 
Standards, Preparedness and Prevention, Contingency Planning and Emergency 
Procedures, Releases from Solid Waste Management Units, and certain Closure and 
Post-Closure requirements (including groundwater monitoring) may be relevant and 
appropriate Those RCRA standards that may apply to the off-site disposal or on-site 
containment portions of the alternatives will be considered during the Remedial 
Design/Remedial Action phases of the work 


d. Groundwater ARARs 


Although groundwater at the Site is heavily contaminated, EPA has determined, based 
on the factors set forth at 40 C F R 300 400(g), that drinking water regulations 
including those established under the Safe Drinking Water Act, are not ARARs for 
the Pine Street Site Therefore, none of the remedial alternatives evaluated are 
required to meet drinking water standards 


This determination is based on several conditions specific to the Pine Street Canal 
Site EPA has concluded that it is extremely unlikely that contaminated groundwater 
underlying the Pine Street Site will be used as a source of drinking water First, the 
Site is located in an urban area that has been used for industrial/commercial purposes 
for many years The Site is not zoned for residential purposes, and residential 
development is unlikely because much of the Site contains extensive wetlands and is 
located in a 100-year floodplam It is therefore unlikely that private drinking water 
wells would be installed Second, ample alternative water supplies are available The 
Site is located next to Lake Champlam, which provides drinking water for the City of 
Burlington and will continue to meet the City's needs m the future Although 
groundwater in the deep bedrock aquifer is currently used for commercial/industrial 
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purposes, all residential drinking water in the city of Burlington is provided (after 
treatment) by Lake Champlain. Finally, pursuant to 10 V.S.A. 1394, the State of 
Vermont in 1993 reclassified the groundwater underlying most of the Site as Class IV 
groundwater, which is not suitable as a source of potable water (but which is suitable 
for some agricultural, industrial and commercial uses). 


3. Long-Term Effectiveness and Permanence 


To conduct the evaluation of long-term effectiveness and permanence for each alternative, 
the remedies have been grouped into "active" remedies (those that contain remedial actions 
for at least one portion of the Site including Alternatives 2b, 2c, 2d, 3 a, 3b, 3c), alternatives 
that rely solely on monitoring and institutional controls for effectiveness (Alternative 2a), and 
the no action alternative (Alternative 1). No action includes monitoring of the groundwater 
and sediments for natural attenuation potential and stormwater outflow monitoring. 


Alternatives 3a and 3b provide the highest degree of long-term effectiveness. Both rely on 
institutional controls to prevent the consumption of contaminated groundwater and access to 
the uplands/wetlands portion of the Site. Alternative 3b, which minimizes long-term 
ecological risk by removing contaminants in Subareas 1, 2, and 8, would provide a greater 
level of long-term effectiveness over Alternative 3a, which reduces long-term risk by capping 
contaminated sediments there. While the permanence of Alternative 3a relies on long-term 
monitoring and maintenance of the cap to ensure effectiveness, the cap and construction 
methods would be designed to provide long-term success. Alternative 3c would provide the 
third highest level of long-term effectiveness and permanence. Alternatives 2 a, 2b, 2c, and 
2d are effective in preventing consumption of the groundwater, but provide a lesser degree of 
ecological protection. With all of the active remedies, the long-term effectiveness of wetland 
and aquatic habitat restoration must be monitored. Over time, modifications may be needed 
to increase the long-term effectiveness and permanence of these alternatives. Alternative 1, 
"no action", provides the least degree of ecological protection. 


4. Reduction of Toxicity, Mobility, or Volume Through Treatment 


Alternatives 2d and 3b, those alternatives with excavation and off-site treatment/disposal 
components, would provide reductions in toxicity, mobility, and volume. These two 
alternatives would also provide a reduction in the toxicity, mobility, and volume of 
contaminated surface water recovered during the excavation and dewatering steps. 
Alternatives 2d and 3b are the only alternatives in which process residuals may be generated. 
These would probably be sent off site for treatment/disposal or discharged to surface water or 
storm sewers. The volume of residuals generated would be a function of the required effluent 
water quality parameters. None of the other alternatives under consideration would provide a 
reduction in the toxicity, mobility or volume through treatment of contaminated groundwater 
or soils/sediments, nor would they generate process residuals. 


In the no action and institutional controls alternatives (Alternatives 1, 2a), natural attenuation 
might provide some measure of reduction in the toxicity of the sediments in the upper 
portions of the sediments. The capping alternatives (Alternatives 2b, 2c, 3 a, 3b, 3c) will 
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result in a reduction of mobility and exposure to toxicity through the isolation of 
contaminants from ecological receptors 


5. Short-Term Effectiveness 


The RAO/Gs would be best met in the short-term by the placement of a cap over all areas 
identified as presenting unacceptable ecological risk (Alternative 3a), second by those 
alternatives with a capping activity over some portions of these areas (Alternatives 3c, 2c, 
and 2b in descending order), and then those alternatives with an excavation component 
(Alternatives 3b, 2d) Alternatives 1 and 2a would not meet the RAO/Gs in the short-term 


Institutional controls to protect human health could be obtained in a relatively short time 
frame (approximately 3 months) The alternatives that have a capping component and 
wetlands restoration (Alternatives 2b, 2c, 3a, 3b, 3c), may be associated with an increase in 
short-term human health risk from volatilization of contaminants during construction 
Volatilization potentials are slightly greater with the placement of caps in the emergent 
wetlands areas (Alternatives 2b, 3a, 3b, 3c) rather that in the aqueous environment of 
Subareas 1, 2, and 8 However, capping activities in the aqueous portions of the Site have a 
greater potential for release of contaminants into surface water The mitigation activities, 
including construction controls and the placement of a temporary weir at the mouth of the 
turning basin, would reduce these risks 


Short-term risks to ecological receptors are likely to increase for all alternatives with an 
active remediation component (all alternatives except 1 and 2a) Those alternatives with 
greater soil and sediment disruption requirements, i e , excavation of Subareas 1,2, and 8, 
would cause the greatest short-term risk to the benthic population This risk is deemed lower 
for Alternatives 2b, 2c, 3a, and 3c, where the remedial components consist of capping and 
wetlands restoration activities All active remedial alternatives will result in short-term 
displacement and mortality of some organisms 


Additionally, short-term habitat impacts will occur during and following implementation of 
the active remediation alternatives Disturbed habitat would be restored after remediation 


6. Implementability 


Alternatives 1 and 2a, which require administrative activities and minor site activities 
(possible installation of additional monitoring wells, and installation of a barrier system), 
would be the easiest to implement Alternatives with active remediation components would 
require varying degrees of effort and are evaluated below 


Alternative 2b, which requires capping of Subarea 3, would be the most implementable of the 
active remedies With potential access from the General Dynamics property and the use of 
conventional earth moving equipment, this alternative could be rapidly implemented 
Construction of the restored wetlands habitat would be easiest in this area, which is less 
submerged than other portions of the area of focus 
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Alternative 2c, which would require subaqueous capping in Subareas 1, 2, and 8 would be 
slightly more difficult to implement, and fewer contractors are available to conduct this work 
However, wetland restoration activities would be the easiest to conduct 


Alternatives 3a and 3c, capping and wetlands restoration across all subareas evaluated in the 
area of focus (with the exception of Subarea 7 in Alternative 3c), would require significant 
coordination of activities to reduce impacts to the surrounding emergent wetlands and would 
require more than one set of construction methods Wetlands restoration in both Subareas 3 
and 7 would be significantly greater than Subarea 3 only, or in Subareas 1, 2, and 8 


Alternative 2d, with excavation of the entire depth of impacted soft sediments and peat in 
Subareas 1, 2, and 8, would require significant dewatenng and subsequent water treatment 
activities, sheet pile installation, large staging areas, and coordination with the City to 
conduct large scale transportation of excavated materials to disposal The implementability 
of dewatenng these materials has not been tested, and the issues surrounding dewatermg peat 
could be significant Furthermore, the extremely large volume of clean fill necessary to infill 
this area may be limited in availability 


Alternative 3b, which combines the implementability problems of capping the emergent 
wetlands and subsequent wetlands restoration activities with the excavation and infilling 
issues of Subareas 1, 2, and 8, would be the most difficult remedy to implement 


7. Cost 


As summarized m the Estimated Cost Table on the following page, the total net present cost 
for all alternatives varies from $1 4 million for no action (Alternative 1) to $41 million for 
Alternatives 2d and 3b The costs developed for this document are intended for comparison 
purposes only, actual remedial action costs would be developed after the Record of Decision 
and remedial design 


8. State Acceptance 


The Vermont Department of Environmental Conservation (DEC) has been involved in all 
Site activities to date Representatives of Vermont DEC served as members of the 
Coordinating Council, that developed and oversaw the ARI/AFS, and joined in the consensus 
recommendation of the Coordinating Council that EPA should propose Alternative 3 a as the 
remedy for the Pine Street Canal Site 


The Secretary of the Vermont DEC has provided EPA with a letter of concurrence with the 
selected remedy This letter is attached as Appendix C 
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Estimated Cost Table 


Site-Wide
 

Alternative
 



••MWMMM 


No Action, Groundwater, Subareas 1-8, and 
Uplands/Wetlands, Long-term Monitoring 


2a	 	 Institutional Controls, Groundwater and 
Uplands/Wetlands, No Action, Subareas 1,2, 4, 7, and 8, 
Long-term Monitoring 


2b	 	 Institutional Controls, Groundwater and 
Uplands/Wetlands, No Action, Subareas 1, 2, 7, and 8, 
Capping, Subarea 3, Long-term Monitoring 


2c	 	 Institutional Controls, Groundwater and 
Uplands/Wetlands, No Action, Subareas 3 and 7, Capping, 
Subareas 1, 2, and 8, Long-term Monitoring 


2d	 	 Institutional Controls, Groundwater and 
Uplands/Wetlands, No Action, Subareas 3 and 7, 
Excavation and Off-site Treatment/Disposal, Subareas 1 , 
2, and 8, Long-term Monitoring, Dewatering 


3a	 	 Institutional Controls, Groundwater and 
Uplands/Wetlands, Capping, Subareas 1, 2, 3, 7, and 8, 
Long-term Monitoring (EPA's selected alternative) 


3b	 	 Institutional Controls, Groundwater and 
Uplands/Wetlands, Capping, Subareas 3 and 7, Excavation 
and Off-site Treatment/Disposal, Subareas 1, 2, and 8, 
Long-term Monitoring , Dewatering 


3c	 	 Institutional Controls, Groundwater and 
Uplands/Wetlands, Capping, Subareas 1, 2, 3, and 8, No 
Action, Subarea 7, Long-term Monitoring 


Estimated 
(S) 


^^^•^^^••••••MHMMMM^H^^^^^^^H 


Capital
 

Annual O&M
 

PV of O&M
 

NPV
 



Capital
 

Annual O&M
 

PVofO&M
 

NPV
 



Capital
 

Annual O&M
 

PVofO&M
 

NPV
 



Capital 
Annual O&M 
PVofO&M 
NPV 


Capital
 

Annual O&M
 

PVofO&M
 

NPV
 



Capital 
Annual O&M 
PVofO&M 
NPV 


Capital 
Annual O&M 
PVofO&M 
NPV 


Capital 
Annual O&M 
PVofO&M 
NPV 


Cost 


••••••••••••••••••̂ ^̂ ^H 


125,050 
102,563 


1,272,702 
1,397,752 


244,049 
119,750 


1,485,983 
1,730,032 


532,613 
132,250 


1,641,096 
2,173,709 


2,083,107 
147,895 


1,835,235 
3,918,342 


39,042,497 
125,770 


1,560,685 
40,603,182 


2,543,762 
147,895 


1,835,235 
4,378,997 


39,477,672 
119,895 


1,487,782 
40,965,454 


2,344,212 
147,895 


1,835,235 
4,179,447 


Present Value (PV) is based on 7 % discount rate with a term of 30 years 
Net Present Value (NPV) is the sum of the capital and PV costs ** 


Notes All costs are estimated for comparative purposes and may not reflect actual costs of the 
remedy Cost estimates are intended to reflect an accuracy of +50% /- 30% 







9. Community Acceptance 


As mentioned above, EPA began working in 1993 with the Pine Street Barge Canal 
Coordinating Council, which includes several community representatives including the City 
of Burlington, the Lake Champlain Committee (a regional environmental organization), The 
Pine Street Arts and Business Council, and the Ward 5 Planning Association. Each of these 
representatives frequently reported back to larger constituencies. Over the course of five 
years, the Coordinating Council and its working groups met scores of times. Consensus 
decisions on the scope and implementation of studies were made with the full participation of 
the community members on the Coordinating Council. In May 1998, the Coordinating 
Council voted as a whole to recommend that EPA propose Alternative 3a as the preferred 
remedy for the Site. 


Comments received from the public at large during the 60-day comment period were 
generally supportive of the selected remedy. One member favored selecting the more 
permanent remedial alternatives rather than a containment alternative. Copies of the 
comments received and EPA's response are presented in the Responsiveness Summary, 
attached as Appendix E. 


X. THE SELECTED REMEDY 


Detailed Description of Alternative 3a: Institutional Controls, Groundwater and 
Uplands/Wetlands; Capping, Subareas 1, 2, 3, 7, and 8; Long-term Monitoring 


The remedy selected to address contamination at the Pine Street Canal Superfund Site is Alternative 
3a, which best satisfies the statutory criteria for remedy selection. 


Alternative 3a provides for capping of contaminated sediments in all areas where an unacceptable 
ecological risk has been found, effectively isolating the contamination below the biologically active 
zone. Long-term performance monitoring of groundwater, surface water, stormwater, sediments and 
the caps is required. This alternative includes institutional controls to: (1) prevent the use of on-site 
groundwater for drinking water, (2) prevent land uses that could result in unacceptable risks to 
human health, such as residential use, use as a children's day care center and most excavations below 
five feet; and (3) prevent or limit the migration of existing contamination. These institutional 
controls are discussed below in Section E. 


Implementation of this combination of engineering and institutional controls is expected to be 
completed within a three-year time frame. All design issues presented in this section will be 
reevaluated during the remedial design. 


A. Capping 


Alternative 3a calls for subaqueous capping of Subareas 1, 2, and 8 (the canal and turning basin), and 
construction of a cap in the emergent wetlands in Subareas 3 and 7 (Figure 7). 
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As conceived in the AFS, the subaqueous cap in Subareas 1, 2, and 8, will be constructed of layers of 
sand and silt A final cap thickness of 1 to 1 5 feet above the current bottom elevation will likely be 
sufficient to chemically isolate the PAHs and metals in the sediments in the canal and turning basin 
Analysis of site-specific cap design requirements will be conducted to identify necessary elements in 
the final design to ensure satisfactory performance in the field For example, it may be necessary to 
place at least 2 5 to 3 feet of capping material to attain the final cap thickness, after settling and 
consolidation occurs The cap design must provide resistance to erosion caused by surface currents, 
waves caused by wind, and propeller wash, as well as a barrier to the effects of borrowing bottom 
dwelling organisms (bioturbation) It is not expected that excavation of existing bottom sediments 
prior to placement of the cap will be required to limit increases in the elevation in the bottom of the 
canal, however, this issue will be reevaluated during design If it is determined that excavation is 
required, sediments would be dredged from the canal and transported by pipeline or truck to the 
turning basin for on-site disposal 


The method for placement of the subaqueous cap is expected to be hydraulic placement, as described 
in Section 3 5 1 of the AFS This would require placement of the cap over and around the five 
sunken barges in the canal and turning basin, and would require measures to minimize disturbance 
State and federal law require mitigation of the adverse effects of the remedial action on these 
potentially historic resources The barges and other potential historic structures will be recorded and 
documented, prior to placement of the cap 


One important feature of this alternative is the construction of a permanent weir at the mouth of the 
turning basin where it enters Lake Champlam This weir would will be constructed in the 
approximate location of the existing beaver dam and will maintain a water level of 96 feet above 
MSL or greater The weir will not cause significant additional inundation during periods of high 
water, and will help maintain an adequate surface water depth where the subaqueous cap is 
constructed The weir will also help to reduce the potential for cap erosion Based on historic lake 
level records, the weir will not hinder fish migration between the Lake and canal 


Construction of the subaqueous cap will follow the steps listed below 


•	 mobilization and site preparation, 
•	 site clearing to remove trees, brush, and grass from cap area, 
•	 construction of a permanent weir and a temporary turbidity curtain over the mouth of 


the canal to prevent the potential migration of contaminants, 
•	 excavation of sediments from areas to be capped, if required to maintain wetlands 


functions, with disposal in the turning basin, 
•	 construction of subaqueous cap, 
•	 wetland restoration or replacement, and, 
•	 site restoration 


In order for the subaqueous cap to be effective, it must prevent the migration of contaminants (by 
erosion, diffusion, advection or bioturbation) from the underlying contaminated sediments through 
the cap, and then their contact with benthic organisms and fish in the biologically active portion of 
the canal bottom at ecologically harmful levels Performance standards for physical, chemical and 
biological characteristics of the cap will be developed during the design phase Post-construction, 
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the cap will meet the physical requirements of the design within pre-determined tolerance limits 
Chemical concentrations in vertical samples of the cap will be compared to screening-level 
benchmarks such as EPA's Draft Sediment Quality Criteria for PAHs or Ambient Water Quality 
Criteria (AWQC), NOAA's Effects Range-Medium (ER-M) or -Low (ER-L) concentrations, or 
Ontario Ministry of the Environment (OME) Lowest Effects Level (LEL) guidelines Grab samples 
of the cap will be evaluated for the presence/absence of benthic macroinvertebrate species 


In addition to the subaqueous cap in the canal and turning basin, the selected remedy provides for 
placement of a sand/silt cap over the emergent wetlands in Subareas 3 and 7, in order to prevent the 
migration of contaminants to the environment. The steps for construction of the cap over Subareas 3 
and 7 are similar to the process for construction of the subaqueous cap in Subareas 1, 2, and 8 
However, because access is significantly easier in Subarea 7 than in the other four subareas, and 
because excavation equipment will be used in the area to restore Subarea 7 wetlands, it is likely that 
mechanical methods will be used to place the cap (although hydraulic methods are a possibility) 


As with Subareas 1, 2, and 8, it is possible that some excavation of sediments may be required in 
Subareas 3 and 7 to meet wetland restoration goals established during remedial design Excavated 
materials would be transported by truck and placed in the turning basin for disposal 


Alternative 3 a also calls for placement of a soil cover over an area of elevated concentrations of 
COCs in the uplands/wetlands area to reduce exposure An evaluation of soil constituent 
concentrations in that area indicate that an area of approximately 100 feet by 100 feet will require 
covering. Topsoil will be spread over the area followed by seeding with wetland species and 
plantings of appropriate plants. 


B. Stormwater Inflow Management 


The selected remedy includes the redirection of stormwater from storm sewers at the southern end of 
the Site, in order to reduce the potential that any contaminants from off site may recontaminate 
remediated portions of the Site Stormwater entering Subarea 7 will be redirected using a spreader 
structure It is expected that the culvert under North Road will be modified, and North Road will be 
raised by about two feet, to allow suitable retention time to remove sediments from stormwater 
passing through the wetland. As an added benefit, this will reduce the occurrence of flooding over 
the road. In addition, the stormwater flowing onto the Site north of the Burlington Electric 
Department property will be redirected using a spreader structure. 


C. Performance Monitoring 


Long-term performance monitoring to address the remedial action objectives and goals is required as 
part of the selected remedy. The monitoring program will include, but will not be limited to 


1. Groundwater monitoring to verify the current understanding of hydraulic conditions, to 
ensure that contaminants do not migrate beyond the Class IV boundary at concentrations 
above drinking water levels, and to confirm that contaminants are not migrating to Lake 
Champlain. The monitoring data will be used to evaluate whether there is a change in 
hydraulic gradient, an increase in the cross sectional area occupied by contaminants, an 
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increase in contaminant concentration in groundwater at or near the "source", or an increase 
in mass flux of contaminants to the Lake The groundwater monitoring program will be 
refined during design, but will include, at a minimum, chemical monitoring of existing wells 
at regular intervals, installation and chemical monitoring of additional wells as determined 
necessary by EPA, and measurement of groundwater elevations 


2. Surface Water Monitoring to prevent degradation of surface water to levels above 
ambient water quality criteria ensuring protection of the canal and Lake Champlam, and the 
protectiveness of the remedy over the long term 


3. Stormwater Inflow and Non-Contact Cooling Water Monitoring to determine 
whether or not stormwater (dissolved and sediment loads) and non-contact cooling water are 
creating unacceptable ecological or human health risks in remediated areas of the Site. 


4. Sediment Monitoring to determine if contaminated sediments from the non-capped 
uplands and wetlands portions of the Site are contaminating the remediated areas or the Lake 
Also, to ensure that the sediment cover m unremediated portions of the Site remains of a 
sufficient thickness so as not to pose unacceptable ecological or human health risks 


5. Performance Physical and Chemical Monitoring of the Cap to verify attainment of 
remedial action objectives and goals The methods of measuring performance of the 
subaqueous cap will be refined during design of the cap, but will include physical inspection, 
chemical monitoring of cap sediments (including pore water) and surface water, and, 
biological monitoring 


6. Wetlands Monitoring to ensure that erosion controls and wetland hydrology remain in 
place for the establishment of stable biological communities, and restoration/mitigation of 
wetland and aquatic structure and function as defined by the ecological advisory group 


D. Site Boundary Definition 


Studies conducted under the direction of the EPA since 1988 have examined a 70- to 80-acre area, 
known as the Study Area, which includes the properties between Lakeside Avenue to the south, Pine 
Street to the east, Vermont Railway property to the north, and the Vermont Railway and Lake 
Champlam to the west With this Record of Decision, the Site is now defined as the much smaller 
38-acre area (within the Study Area) where contaminants associated with wastes from the 
manufactured gas plant have been found (Figure 2) The remaining portions of the original 70-acre 
Study Area are not part of the Pine Street Canal Superfund Site Future land use on the Site and 
parcels outside of the Site boundary that are identified in the footnote on the following page will be 
subject to institutional controls to limit the potential for unacceptable risk to human health and the 
environment 


E. Institutional Controls 


The selected remedy includes legal controls (known as "institutional controls") to ensure protection 
of human health over the long term The institutional controls will impose certain groundwater use 
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and land use restrictions on the site and on parcels adjoining the site, in order to prevent 
unacceptable exposures to contaminants and to prevent further migration of contaminants The form 
of institutional controls will be determined during implementation of the remedy, but may include 
deed restrictions, easements, and/or zoning ordinances The institutional controls will be crafted so 
that they will run with the land, and will be enforceable by either EPA, the State of Vermont, or other 
appropriate entities 


The institutional controls will include restrictions for parcels of property within the site boundary, as 
well as certain properties outside the boundary of the Site,1 where restrictions are necessary to ensure 
that the on-site remedy remains effective (collectively, the "Properties") The restrictions will 
include 


•	 The Properties will not be used for residential use or for children's day care centers, 


•	 Groundwater under the Properties shall not be used for potable drinking water 
purposes No production well (e g for industrial use) will be installed at any location 
where free phase contamination has been shown to be present, 


•	 The Properties will not be used so as to interfere with investigations of environmental 
conditions, or cause recontammation of the Site or contamination of off-site 
properties following completion of the remedy 


•	 No construction activities that will change hydrogeologic conditions and that would 
cause migration of contaminated groundwater to Lake Champlam will be allowed, 


•	 Excavations to depths greater than five feet (including those below the water table) on 
the Properties will be prohibited unless one or more of the following exceptions 
apply (a) the excavation is performed to install, repair, maintain, service or remove 
underground utility components, conduits, installations or channels, which may 
presently be in place deeper than five feet and which may be below the water table, 
(b) drilling, driving or boring to install pilings for otherwise allowable construction is 
permitted, or, (c) the excavation is performed in a location on the property in which 
current contaminant concentrations at depths greater than five feet are below 140 
mg/kg total PAH In the case of exceptions (a) and (b), workers conducting the 
excavations and working in the area must use appropriate personal protective 
equipment as required by the Occupational Health and Safety Administration or its 
successor agencies, unless a site-specific risk assessment is performed and its results 
have been approved by EPA pnor to the excavation 


properties are identified as properties 53-0-7-0, 52-0-1-0, 52-0-4-0, 52-0-5-0, 52­
0-6-0, 52-0-8-0, 52-0-9-0, 52-0-10-0, 56-0-6-0, 56-0-7-0, and 56-0-9-0 on the City of Burlington 
tax assessor's map 
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F. Wetlands Restoration 


The selected remedy will result in some immediate adverse impacts to wetlands at the site which 
will be mitigated Significant wetlands restoration activities will be conducted with this alternative 
to restore the functions and values of the various wetlands habitats affected by remediation The 
specific goals and objectives of the wetlands restoration/mitigation program will be refined during 
design, in meetings of an ecological advisory group that the EPA intends to reconvene No 
restoration/mitigation activities will be allowed that could change hydrogeologic conditions, and 
cause erosion and migration of contaminated sediments to Lake Champlam or the canal 


The current mix of open water, emergent, scrub/shrub and forested wetlands on the Site will be 
preserved This will also provide sediment trapping and flood storage functions The restored 
bottom contours will permit emergent vegetation (such as cattail) surrounding the restored area to 
colonize the clean sediments The spring flooding of Lake Champlam and the flow from the south at 
other times of the year will also introduce the native benthic species to the restored areas in the canal 
and turning basin This water movement will also bring in silt to add to the sediments Silt will be 
included in the final layers of the sand cap to encourage recolonization by benthic organisms, but is 
not essential to the long-term recovery of the community The final mix of sand and silt in the 
sediments will be strongly influenced by the depositional processes that occur naturally, which in 
turn will determine the characteristics of the benthic community 


In Subareas 3 and 7, wetland soils or top soil will be placed over the sand cap In Subarea 3, young 
shrubs will be planted along the northern boundary of the General Dynamics property and the edge 
of the cap to accelerate the development of scrub/shrub vegetation The combination of the 
placement of the cap and the raising of the water level will likely increase the amount of scrub/shrub 
wetland and decrease the amount of emergent wetland in Subarea 3 In Subarea 7, a wetlands 
diversity seed mix, including rushes, sedges, grasses and other fauna, will be applied if necessary to 
restore the functions and values of the wetlands there Measures (such as a weir) at the culvert under 
North Street may be taken to control the water levels in Subarea 7 


G. Cost 


The capital cost for Alternative 3a is estimated as $2,543,762 The annual operating cost for the 
alternative is $147,895 with a present worth value for 30 years of $1,835,235 The total present 
worth cost of the remedy is estimated at $4,378,997 Details of this estimate are presented in Table 
C-6B of the AFS 


XL STATUTORY DETERMINATIONS 


The remedial action selected for implementation at the Pine Street Canal Superfund Site is consistent 
with CERCLA and, to the extent practicable, the NCP The selected remedy is protective of human 
health and the environment, attains ARARs and is cost effective The selected remedy does not 
satisfy the statutory preference for treatment that permanently and significantly reduces the mobility, 
toxicity or volume of hazardous substances as a principal element The remedy does significantly 
reduce mobility through use of containment techniques The selected remedy utilizes alternate 
treatment technologies or resource recovery technologies to the maximum extent practicable 
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A. The Selected Remedy is Protective of Human Health and the Environment 


The remedy at this Site will permanently reduce the risks posed to human health and the environment 
by eliminating, reducing or controlling exposures to human and environmental receptors through 
containment, engineering controls, and institutional controls Capping will also prevent further 
transport of contaminants into the surface water Institutional controls will be implemented to 
prevent the use of contaminated groundwater Legal mechanisms, such as deed restrictions, will 
restrict future land uses that could result in unacceptable risks to human health and the environment 
Long-term monitoring will insure that the remedy remains protective in the future 


B. The Selected Remedy Attains ARARs 


This remedy will meet or attain all applicable or relevant and appropriate federal and state 
requirements that apply to the Site A detailed listing of environmental laws from which ARARs for 
the selected remedial action are derived, and the specific ARARs can be found in Appendix B of this 
Record of Decision These tables give a brief synopsis of the ARARs and an explanation of the 
actions necessary to meet the ARARs These tables also indicate whether the ARARs are applicable 
or relevant and appropriate to actions at the Site In addition to ARARs, the tables describe 
standards that are To-Be-Considered (TBC) with respect to remedial actions 


The more significant ARARs are discussed in detail below 


1. Principal ARARs for Groundwater Protection 


As noted above in Section IX, federal drinking water standards promulgated under the Safe 
Drinking Water Act are not relevant and appropriate, because it is highly unlikely that 
groundwater at the site will be used as a drinking water source 


Primary Groundwater Standards, contained in the State of Vermont Groundwater Protection 
Act and Groundwater Quality Standards (10 V S A Chapter 47 and 48) are applicable The 
Vermont Agency of Natural Resources has classified groundwater under the Site as Class IV, 
suitable for some agricultural, industrial and commercial use but not as a source of potable 
water The management objective for Class IV groundwater is to achieve the Vermont 
Groundwater Standards to the extent feasible The selected remedy will comply with this 
ARAR by achieving the standards at and beyond the boundary of the Class IV designation 


2. Principal ARARs/TBCs for Wetland Protection 


The federal Clean Water Act, the Vermont Wetland Rules, and Executive Order 11990 are 
ARARs for the remedy, as the cap will be constructed in and will affect wetlands at the Site 


The selected remedy complies with regulations promulgated under Section 404 of the Clean 
Water Act at 40 CFR 230 10 The selected remedy is the least environmentally damaging 
practicable alternative which attains the project purpose of addressing ecological risk, the 
remedy will not cause or contribute to a violation of a state water quality standard, violate any 
toxic effluent standard, and will not jeopardize any endangered species, the remedy will not 
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cause or contribute to significant degradation of water of the United States, and the remedy 
includes appropriate steps to minimize the impacts the aquatic ecosystem Although the 
remedy will result in some direct short-term impacts to the Site, disturbance of wetlands and 
floodplams with subsequent wetlands restoration is the only practicable alternative for the 
Site that will address contamination while minimizing impact on the terrestrial and aquatic 
ecosystem Mitigating measures will be implemented during and after both the dredging 
activities and the cap placement activities to ensure that the replacement areas are stable, will 
not erode, and will continue to perform the wetland functions of nutrient, sediment, and 
toxicant removal and stabilization The remedy includes restoration/mitigation of portions of 
the Site and replication of other portions on-site to allow the area to serve as a viable habitat 
where an indigenous population of wildlife may exist and breed The area will be restored 
(or enhanced) as close as is practical to pre-excavation or capping conditions such that there 
are no long-term adverse impacts to wildlife, recreation, aesthetics, and economic values 


The remedy complies with applicable Vermont Wetlands Rules, 10 V S A 37 Vermont 
policy is to protect significant wetlands and the values and functions that they serve in a 
manner such that no net loss of significant wetlands and their function is achieved Adverse 
impacts to wetlands must be mitigated according to a hierarchy of avoidance, minimization, 
restoration, and compensation or replacement Wetlands on the Pine Street Site are Class 2 


In addition, the design of the cap will take include efforts to avoid and limit adverse effects 
on wetlands and on the beneficial values of the floodplam, consistent with Executive Orders 
11988 and 11990 Construction of the weir will comply with Vermont dam requirements at 
10 VS A 43 


3. Historic Preservation ARARs 


The selected remedy provides for capping of Subareas 1, 2 and 8, where potentially 
historically significant structures, including five sunken barges and a marine railway will be 
covered Under the federal and state historic preservation statutes, EPA must take into 
account the effects of the remedy on these potentially historic structures The Vermont 
Historic Preservation Law and the federal National Historic Preservation Act (NHPA) are 
applicable laws which limit actions that may affect historic properties or properties eligible 
for inclusion on the National Register of Historic Places If an effect exists that would 
materially alter the characteristics of the historic property, EPA in consultation with the State 
Historic Preservation Officer must determine if the effect is adverse An effect can be 
adverse if it causes destruction, damage or alteration to the property, however, if a property 
has only archeological, historical or architectural research values, the effect may not be 
adverse if such values can be preserved through research and data recovery If an adverse 
effect is found, consultation with the State Historic Preservation Officer and the Advisory 
Council on Historic Preservation to seek ways to avoid or minimize harm to the property 


NHPA and Vermont requirements will be attained by conducting a full assessment of the 
historic structures during remedial design and by consulting with the State Historic 
Preservation Officer and appropriate federal authorities If there is a possibility of an adverse 
effect on a historic property, appropriate steps will be taken to minimize the harm, including 
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mitigation efforts such as additional research and documentation, recordation (such as 
photography), and/or other data recovery 


4. Hazardous Waste 


Based on the chemical composition and concentrations, the coal tar constituents of the 
manufactured gas plant wastes are similar to listed RCRA hazardous wastes, such as K087 
wastes As part of the 1992 SRI, EPA conducted TCLP test of the on-site contaminants 
Some, but not all, samples of contaminated material failed the TCLP test for benzene 
Accordingly, portions of federal RCRA regulations and the current State of Vermont 
Hazardous Waste Regulations, 10 V S A ch 159, may be relevant and appropriate to this 
remedy In those limited instances where these regulations may conflict, the more stringent 
regulation will be followed 


Basic RCRA facility requirements are relevant and appropriate during the construction period 
of the remedy These include appropriate portions of 40 CFR Part 264, Subparts B, C, D, F 
and G The deed restriction provisions at 40 CFR 264 116 and 264 119(b)(l) will be 
considered, as appropriate, in fashioning the institutional controls for the site 


Land disposal regulations at 40 CFR Part 268 are not ARARs As noted in Section X, the 
remedy will likely not involve placement or disposal of contaminated materials, but rather the 
application of clean fill over contaminated sediments If some excavation of contaminated 
sediments before placement of the cap is necessary to maintain the proper elevations and 
hydrology for ultimate wetlands restoration, such excavated materials will be placed in the 
turning basin, which is within the same area of contamination Such in-situ consolidation 
and capping within an existing area of contamination does not implicate RCRA land disposal 
regulations 


In addition, the subaqueous cap and the cap in Subareas 3 and 7, which are intended to 
provide a clean substrate and to isolate contaminants from ecological receptors (rather than to 
protect groundwater by providing an impermeable barrier to prevent wastes from leaching), 
are not subject to the landfill cap requirements set out at 40 CFR Subpart N 


5. Air Pollution Control 


Vermont air pollution control regulations at 10 V S A ch 48 and ambient air quality 
standards for particulates are ARARs and will be attained during construction period of the 
remedial action These air quality regulations will be considered during the remedial design 
for the excavation/cap placement portions of the remedy Necessary steps will be taken to 
control dust during implementation of the remedy 


C. The Selected Remedial Action is Cost Effective 


In the Agency's judgment, the selected remedy is cost effective, i e , the remedy affords overall 
effectiveness proportional to its costs In selecting this remedy, once EPA identified alternatives that 
are protective of human health and the environment and that attain, or, as appropriate, waive 
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ARARs, EPA evaluated the overall effectiveness of each alternative by assessing the relevant three 
criteria—long-term effectiveness and permanence, reduction in toxicity, mobility, and volume 
through treatment, and short-term effectiveness, in combination The relationship of the overall 
effectiveness of this remedial alternative was determined to be proportional to its costs 


The present worth costs of this remedial alternative, as presented in the Proposed Plan, are 


Estimated Capital Cost $2,543,762
 

Estimated Annual Operation and Maintenance (O&M) Cost $147,895
 

Estimated Total O&M over 30 Years (net present worth) $1,835,235
 

Estimated Total Cost of the Remedy (net present worth) $4,378,997
 



For comparison, the estimated total costs for the only other alternative (3b) that meets the threshold 
criteria for protection of human health and the environment and compliance with ARARs are 


Estimated Capital Cost $39,477,672
 

Estimated Annual Operation and Maintenance (O&M) Cost $119,895
 

Estimated Total O&M over 30 Years (net present value) $1,487,782
 

Estimated Total Cost of the Remedy (net present value) $40,965,454
 



The selected remedy (Alternative 3 a) is the less expensive of the two alternatives that meet the 
threshold criteria 


D.	 The Selected Remedy Utilizes Permanent Solutions and Alternative Treatment or 
Resource Recovery Technologies to the Maximum Extent Practicable 


Once the Agency identified those alternatives that attain or, as appropriate, waive ARARs and that 
are protective of human health and the environment, EPA identified which alternative utilizes 
permanent solutions and alternative treatment technologies or resource recovery technologies to the 
maximum extent practicable This determination was made by deciding which one of the identified 
alternatives provides the best balance of trade-offs among alternatives in terms of 1) long-term 
effectiveness and permanence, 2) reduction of toxicity, mobility or volume through treatment, 3) 
short-term effectiveness, 4) implementabihty, and 5) cost The balancing test emphasized long-term 
effectiveness and permanence and the reduction of toxicity, mobility and volume through treatment, 
and considered the preference for treatment as a principal element, the bias against off-site land 
disposal of untreated waste, and community and state acceptance The selected remedy provides the 
best balance of trade-offs among the alternatives 


The selected remedy provides long-term effectiveness through capping, institutional controls on 
groundwater use as dnnking water, land-use restrictions to prevent future uses that could result in 
unacceptable risk to human health and the environment, and long-term performance monitoring 


53 







E. The Selected Remedy Does Not Satisfy the Preference for Treatment That Permanently 
and Significantly reduces the Toxicity, Mobility or Volume of the Hazardous 
Substances as a Principal Element 


The selected remedy does not satisfy the preference for treatment that permanently and significantly 
reduces the toxicity, mobility or volume of hazardous substances The remedy proposed in 1992 
which did satisfy this preference was withdrawn, because of concerns over implementability, short-
term health impacts, cost and community and state opposition The remedy selected in this Record 
of Decision was recommended by the Pine Street Barge Canal Coordinating Council after a thorough 
re-evaluation of issues raised by the public in 1992-1993 Although the selected remedy does not 
utilize treatment, it does reduce the mobility of the hazardous substances through containment 


XII. DOCUMENTATION OF SIGNIFICANT CHANGES 


The selected remedy in this Record of Decision is generally consistent with the Proposed Plan for 
remediation of the Site, issued on May 29, 1998 The preferred alternative included 


Capping contaminated sediments in canal Subareas 1, 2, 3, 7, and 8,
 

Institutional controls for groundwater below the Site,
 

Institutional controls for land-use development,
 

Site boundary definition,
 

Long-term performance monitoring, and,
 

Five-year reviews
 



XIII. STATE ROLE 


The Vermont Department of Environmental Conservation has reviewed the various alternatives and 
has indicated its support for the selected remedy The State has also reviewed the draft Remedial 
Investigation, the Supplemental Remedial Investigation, the Additional Remedial Investigation, the 
Baseline Human Health Risk Assessment, the Supplemental Baseline Ecological Risk Assessment, 
and the Additional Feasibility Study to determine if the selected remedy is in compliance with 
applicable or relevant and appropriate State environmental laws and regulations The State of 
Vermont concurs with the selected remedy for the Pine Street Canal Superfund Site A copy of the 
declaration of concurrence is attached as Appendix C 


54
 








ACRONYMS and ABBREVIATIONS
 



1992 SRI Supplemental Remedial Investigation (Metcalf & Eddy, Inc, March 1992) 
1997 ARI Additional Remedial Investigation (Johnson Company, July 1997) 
AFS Additional Feasibility Study (The Johnson Company, May 1998) 
ARAR(s) Applicable or Relevant and Appropriate Requirement(s) 
AWQC ambient water quality criteria 
BTEX aromatic hydrocarbons (benzene, toluene, ethylbenzene and xylene) 
CDF containment/disposal facility 
CERCLA Comprehensive Environmental Response, Compensation and Liability Act 
COC(s) contaminant(s) of concern 
DEC Vermont Department of Environmental Conservation 
ER-L effects range-low 
ER-M effects range-medium 
EPA United States Environmental Protection Agency 
FETAX frog embryo teratogenesis assay - Xenopus 
LEL lowest effects levels 
MCL Maximum Contaminant Level 
mg/kg milligrams per kilogram 
ml milliliter 
MGP manufactured gas plant 
MSL mean sea level 
NAPL non-aqueous phase liquid 
NCP National Contingency Plan 
NHPA National Historic Preservation Act 
NOAA National Oceanographic and Atmospheric Administration 
NPL National Priorities List 
OMEE Ontario Ministry of Environment and Energy 
PAH(s) polycyclic aromatic hydrocarbon(s) 
PCB(s)polychlorinated biphenyl(s) 
ppb parts per billion 
ppm parts per million 
PRP(s) Potentially Responsible Party(ies) 
PSBCCC Pine Street Barge Canal Coordinating Council 
RCRA Resource Conservation and Recovery Act 
RfD reference dose 
RI/FS Remedial Investigation/Feasibility Study 
ROD Record of Decision 
SEL severe effects level 
SEM/AVS Simultaneously Extracted Metals/Acid Volatile Sulfides 
SBERA Supplemental Baseline Ecological Risk Assessment (Weston, July 1997) 
TCLP toxicity characteristic leachate procedure 
VOC(s) volatile organic compound(s) 
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TABLE 1


CHEMICALS OF CONCERN FOR THE PINE STREET SITE
 



SURFACE 
CHEMICAL NAME GROUNDWATER SOIL SEDIMENT WATER 


Vinyl Chloride X


Methylene Chloride X


Acetone X X


Carbon Disulfide X


1,2-Dichloroethene X


1,2-Dichloroethane X


2-Hexanone X


Chloroform X


Trichloroethene X X


Benzene X X X


Toluene X X X


Ethylbenzene X X X


Styrene X


Xylene X




Naphthalene X X X X


2-Methylnaphthalene X X X X


1 -Methylnaphthalene X X


Acenaphthylene X X X X


Acenaphthene X X X


Fluorene X X X


Phenanthrene X X X


Anthracene X X X


Flouranthene X X X


Pyrene X X X


Benzo(a)anthracene X X X


Chrysene X X X


Benzo(b)fluoranthene X X X


Benzo(k)(luoranthene X X X


Benzo(a)pyrene X X X


lndeno(1 ,2,3-c,d)pyrene X X X


Dibenz(a,h)anthracene X X X


Benzo(g,h,i)perylene X X X




2-Methylphenol X


4-Chloroanilme X




4-Nitrophenol X


Dibenzofuran X X X


Bis(2-ethylhexyl)phthalate X X X




Methoxychlor X


Endosulfan X


Dieldnn X


gamma-Chlordane X




Antimony X X X


Arsenic X X X


Barium X X


Beryllium X


Cadmium X X


ChromiumVI X X X X


Cobalt X X X


Lead X X X X


Manganese X X X


Mercury X


Selenium X

 X


Silver X


Vanadium X X X


Zinc X




Cyanide X X X X









Table 2 


Summary of Ecological Contaminants of Concern in Sediment 
(Supplemental Baseline Risk Assessment Report, Weston, July 1997) 


Contaminant Minimum Maximum Frequency 
of Concentration Concentration of 


Concern (mg/kg) (mg/kg) Detection 


Organics (PAHs) 


Acenaphthene 0.14 180 23/25 


Acenapthylene 0.024 30 23/25 


Anthracene 0.08 160 25/25 


Benzo(a)anthracene 0.6? 100 25/25 


B enzo(b)fluoranthene 0.71 35 25/25 


B enzo(k)fluoranthene 0.37 50 25/25 


Benzo(a)pyrene 0.44 72 25/25 


B enzo(g, h, i)perylene 0.24 31 25/25 


Chrysene 0.98 100 i 25/25 


Dibenzo(a,h)anthracene 0.11 9.7 17/25 


Fluoranthene 0.6 220 25/25 


Fluorene 0.13 160 23/25 


Inorganics 


Arsenic 3.8 26 21/21 


Cadmium 1 13.4 21/21 


Chromium 32.2 1130 21/21 
Copper 57.3 1680 21/21 


Lead 79.6 1110 21/21 


Mercury 0.11 4.3 18/21 


Nickel 16.6 1330 21/21 


Selenium 0.35 13.6 15/21 


Silver 1 90.6 18/21 


Thallium 0.29 0.76 3/21 


Vanadium 9.3 71.8 21/21 


Zinc 148 1300 21/21 







TABLE 3 


Summary of Process Option Descriptions as Applicable to Groundwater 


Remedial Technology Process Option 
Category 


None No Action 


Monitoring Ground Water Monitoring 


Access Restrictions Deed Restrictions 


Description 


No remedial or response action 
taken. 


Monitoring of selected site wells 
for contaminants of concern and 
against established standards. 


Deeds for properties in the site 
area would include restrictions of 
ground water use. 
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Summary of Process Option Descriptions as Applicable to the Area of Focus 


. Description 


. .... LL.·.·········.·...··.·.··<..... ...• ..... ............ 

Offsite Disposal Asphalt Batching Asphalt batching can be performed either as a cold-mix process or a hot-mix process. These two processes work quite 


differeody and are described below. The contaminants are physically and chemically bound in the cold mix asphalt. The 
hot mix process removes the organic contaminants from the soil. 


The oold-mix asphalt process mixes the soil (after being reprocessed to remove debris and oversized material) with a liquid 
asphalt emulsion. The mixture is allowed to cure for several days prior to use. The contaminants are resistant to leaching 
in this form. 


The hot-mix asphalt process feeds the contaminated soil into kiln with aggregate where the mixture is heated to 
approximately 500° F at which temperature organic contaminants are volatilized. Liquid asphalt is mixed the soil and 
aggregate to form asphalt. The off gases from the kiln are treated. 


Molten Metal Technology Molten Metal Technology uses a catalytic extraction process to reduce wastes to their component elements. The wastes are 
placed into molten metal (temperatures between 2,400° F and 3,200° F) which cause the molecular bonds of waste 
compounds to break. The molten metal acts as a solvent and catalysts. This technology does not have demonstrated full­
scale operations and no mobile units are available. 


Landfill Contaminated material is excavated, tested and disposed of at an appropriate landfill facility. 


Co-Firing at Utility Boiler The contamimted 8Oil. is blended with ooaI at oonceotrations between 1 and 5 percent and the mixture is burned in the power 
generating boiler. The process was originally developed for soils which contained free product because of their high BTU 
value, but the technology has been applied to soils with which contain light to moderate contamination. Co-firing would 
require separate contaminated soil storage facilities, material handling, and feed systems. Studies would need to be 
conducted to determine the effects on the potential reduction in power generation, additional ash generation, ash handling 
and disposal requirements, potential effects on combustion performance, and air emissions. 







Summary of Process Option Descriptions as Applicable to the Area of Focus 


Protess.Option ... Description 


,.. :,,:.': ......... : .. 


Thermal Treatment Infrared Desorption 


In Situ Vitrification 


Infrared thermal desorption is similar to other thermal desorption processes except that it uses infrared heating rods to heat 
the contaminated material to separate the contaminants. The volatilized contaminants are collected for further onsite or 
offsite treatment. The infrared thermal desorption process is marketed by Westinghouse Remediation Services. Inc .• and 
the advantages are better control over temperature. and the minimization of fines carryover. 


In Situ vitrification transmits high voltage electricity to the contaminated soil through electrodes. heat generated by the 
resistance of the soil to the flow of electricity between the electrodes raises the temperature of the soil above its melting 
point. When cooled. the result is a glass-like material which is resistant to leaching and further chemical action. The high 
temperatures created by the process and the off-gas treatment system would destroy P AHs. Vitrification is not applicable 
to soils with high organic contents or non-homogeneous or fill materials. Vitrification would require the area to be 
dewatered. The limited thickness of sediment at the site makes this alternative costly. 


Radio Frequency 
Heating 


Electromagnetic energy is used to heat the soil to remove contaminants by volatilize. steam stripping. and distillation. The 
volatilized contaminants are then captured at the ground surface for additional treatment. This technology relies on the 
contaminants volatilizing from the soil. 


Incineration The soil is placed in an incinerator which volatilizes and combusts the organic contaminants. Costs for incineration are 
generally fairly high in comparison with other remedial technologies. The incineration process must be carefully monitored 
to prevent the creation of more toxic compounds. Some of the metals detected in the sediments may become volatile during 
incineration and further complicate the process. 


Physical/Chemical 
Treatment 


Soil Venting Soil venting is the removal of organic compounds by induced air flow. Vacuum extraction. air stripping. soil sparging, 
and soil vapor extraction all fall under the category of soil venting. Soil venting works well on volatile compounds in 
hydraulically conductive soils above the water table. Soil venting is often used in conjunction with bioremediation as a 
method of adding oxygen to the soil to enhance microbial activity. 


Solidifiqltionl Solidification/stabilization (SS) consists of mixing the contaminated media with Portland cement and/or other lIdmixtures 
Stabilization either in situ or ex situ. 1be resulting solid mass generally has a lower permeability and chemically binds the contaminants 


to reduce their mobility. For in situ applications. the type of equipment used to mix the additives varies with the depth of 
soil targeted to be stabilized. For shallow applications. it is likely that mixing would occur with rototiller-like equipment 
mounted on the boom of an excavator. For ex situ applications, a pugmill is typically used. This technology has been 
applied to an MGP site. Bench-scale tests conducted for the FS on samples of peat. fill and sediment indicated that 
solidification treatment could potentially result in some reduction in leachability of PAHs and BTEX as measured by TCLP 
extraction tests. 
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Summary of Process Option Descriptions as Applicable to the Area of Focus 


Process Option 

Technology 

Category·· 



Remedial 


Physical/Chemical IWT Fixation 	 Internal Waste Tecbnologies (IWI) supplies chemical fixation additives for the solidification/stabilization of soil. 
T~tment r-------------------~----------------~--------------------------------------------------------~----_;I 
(continued) Soil Washing 	 Soil Washing removes contamination from soils and sediments by using a combination of mechanical and chemical 


processes. Chemical additives may include surfactants, pH adjustments, and chelating agents. Soil washing can be 
performed in situ or a situ. 


Typical a situ soil washing processes separate the fine grained materials from the coarse grained particles. Contaminants 
are removed from the coarse grained particles and fine grained particles are collected for additional treatment. This type 
of soil washing is a volume reduction process. Soils with high humic content, such as those found at the site, inhibit the 
desorption of conblminants. Due to the limited volume of coarse grained material expected in the Area of Focus, this 
tecbnology would not result in a significant volume reduction. 


Biogenesis Enterprises, Inc. (Biogenesis), a soil washing contractor, claims that their process differs from conventional soil 
washing and can effectively decontaminate sediments (including silts and clays), but has not been used for full-scale 
operations. 


Soil washing can also be petformcci in situ by ~ecting the washing solution below the ground, allowing it to flow through 
the contaminated material, and recovery of washing solution/sediments via pumping. Soil washing can be enhanced with 
the use of steam to inc~ contaminant removal efficiencies. 


Solvent Extraction 	 Contaminants are extracted from the soil by dissolving them in a solvent. Multiple extractions may be required to decrease 
contaminants to the required concentrations. To effectively dissolve the contaminants, the solvent must penetrate the soil 
matrix, which is difficult in low permeability soils. High water contents, which would be expected from soils excavated 
from the site, would inhibit the performance of solvent extraction. 


Carver~reenfield Process 	 The Carver~eld process is a solvent extraction process with moisture removal pretreatment. The pretreatment also 
serves to break any emulsions which are present. The lower water content of the solvent extraction feedstock allows the 
process to operate more efficiently. The Carver-Greenfield process bas been used in a pilot-scale basis to treat drilling 
fluids, and full-scale in industrial applications to treat various sludges. 
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Summary of Process Option Descriptions as Applicable to the Area of Focus 


·············R~tclliil 
.T~IOgy
>C8ttj .... .. .. .•.... . 0l"J 


Biological 
Treatment 


Horizontal 
Barriers 


. PrOcesSOption 
... 


• !..• -"­ .... 


Enhanced Bioremediation 


Limnofix Inc. 


Land Farming/Composting 


Bioslurry Reactor 


111 Situ Slurry Bioreactor 


Geomembrane 


Non-Compacted Soil 


Desciiptioo 


. ....... .... ......... ...... :....... : . 


Nutrients/amendments are added to promote bacterial growth. RETEC's Natural Biodegradation Evaluation at the site has 
preliminarily identified this alternative as a viable option. 


Limnofix Inc. is a company that specializes in the in situ bioremediation of shallow sediments. Similar to other types of 
bioremediation, nutrients are added to the shallow sediments to increase the rate of biodegradation using an injection system 
mounted on a marine vessel. 


Land farming/composting is the a situ biological treatment of soils or sediment, often under controlled conditions. This 
technology can treat organic contaminants (VOCs and PAHs) and conventional pollutants (BOB, COO, and TOC). The 
control measures provide favorable conditions for the bacteria to grow and may include oxygen enhancement, temperature 
control, moisture adjustment, pH adjustment and nutrient control. Biological treatment is limited by the bioavailability of 
contaminants. Full-scale remediation has been conducted at sites which were contaminated by coal-tar distillation, 
petroleum refining and petroleum storage industries. 


A bioslurry reactor is a type of bioremediation where contaminated soils and sediments are mixed with water to create a 
slurry. The slurry is placed in a bioreactor (large tank) where the environment is controlled to create favorable conditions 
for microbial activity and nutrients are added. The slurry is constantly agitated to maximize contact between contaminants, 
microorganisms and nutrients. As a result of the controlled conditions, biodegradation occurs more rapidly. 


In Situ slurry bioremediation is similar to the bioslurry reactor except it is performed in situ. An area of the canal would 
be isolated with and dewatered to remove any free liquids. The sediments which remain in the enclosed area would be in 
a slurry form. Nutrients would be mixed with the sediments to provide favorable biological conditions. In Situ dewatering 
of sediments would be required to achieve required solids content. 


A geomembrane cap is constructed of a polymer liner (typically HOPE or LOPE) with layers of sand to protect the liner 
from punctures. The polymer liner has a low permeability to limit contaminant migration through the cap and limit direct 
cootaminant contact. Installation of the geomembrane cap below the water table may result in sediments being displaced 
to the top of the membrane. Vertical gradients would need to be investigated to determine uplift pressures on the cap. 


A non-rompacted soil cap consists of low permeability soil (bentonite) cap constructed underwater. The clay is placed on 
top of the sediments and hydrates when in contact with water, increasing in size and reducing voids spaces in an attempt 
to form a continuous layer. The non-rompacted soil cap would be difficult to construct, is likely to contain voids despite 
the hydration, and be discontinuous in coverage. It is likely that significant mixing between the clay and sediments would 
occur. 
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Summary of Process Option Descriptions as Applicable to the Area of Focus 


.R,esnedial· 
Tt!dmOl . .. ogy 


: .. category 


Process Option 


... : 


.... 


~ption 


. : .. : ::::.:::.: .. ::: ...::. :.~::::.:::... . 


Horizontal 
Barriers 
(continued) 


Bentonite Mat A bentonite mat is a polymer liner with a layer of bentonite attached to one side of the liner. The bentonite mat is 
installed with protective layers of sand on either side. Difficulties with subaqueous implementation of this process 
option include: deployment logistics, subgrade preparation, and quality control. 


Compacted Cap A compacted soil cap, consisting of low permeability soil, would limit contaminant migration through the cap and limit 
direct contaminant contact. Constructability limitations in subaqueous environments. 


Composite Cap A composite cap is a combination of a compacted soil cap and a geomembrane cap. The composite cap consists of 
compacted low permeability soil with a polymer liner. This system has redundancy built into the design. 
Constructability limitations in subaqueous environments. 


Subaqueous Composite Cap A subaqueous composite cap may consist of filter fabric, a structural grid and soil constructed underwater. A layer of 
sand is placed on the gas textiles as a barrier to the contaminated sediments. 


Vertical Barriers Sheet Piling Interlocking steel sheets which are driven or vibrated into place. Joints can be grouted to limit flow through 
connections between steel sheets. 


Soil Bentonite Slurry Wall A low permeability wall constructed with a soil-bentonite mixture using slurry trench construction techniques. 


Cement Bentonite Slurry 
Wall 


Similar to a soil bentonite slurry wall with a lean concrete added to the soil-bentonite mixture. 


Concrete Diaphragm Wall Pre-ast or cast-in-place reinforced concrete panels installed with slurry trench construction techniques. 


Vertical Membrane A high density polyethylene (HOPE) membrane vibrated in place or inserted with slurry trench techniques. HOPE 
panels are joined with interlocking joints. 


Pressure Grouting Construction of a vertical barrier by injection of ground, under pressure, into multiple rows of drill holes. 
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Summary of Process Option Descriptions as Applicable to Upland and Wetland Areas 


I Process OptionRehtedial • ··.·.Description
······tedlnol······............ ogy 
·•·•·•.·· •..(;~t~Ory··· .. .. .... ·i<.. ................ ............•.... </ ....••••.............. . . .
> .. 


Asphalt batching can be performed either as a cold-mix process or a hot-mix process. These two processes wolk quite 
differently and are described below. The cootanUnants are physically and chemically bound in the cold-mix asphalt. 


Asphalt Batching Offsite Disposal 


The cold-mix asphalt process mixes the soil (after being preprocessed to remove debris and oversized material) with a liquid 
asphalt emulsion. The mixture is allowed to cure for several days prior to use. The contaminants are resistant to leaching 
in this form. 


The hot-mix asphalt process feeds the contaminated soil into kiln with aggregate where the mixture is heated to 
approximately 500 0 F at which temperature organic contaminants are volatilized. Liquid asphalt is mixed the soil and 
aggregate to form asphalt. The off gases from the kiln are treated. 


Contaminated material is excavated, tested and treated and/or disposed at an appropriate landfill facility. Land Filling 


The contaminated soil is blended with coal at coocmtratioos between 1 and 5 percent and the mixture is burned in the power 
generating boiler. lhe process was originally developed for soils which contained free product because of their high BTU 
value, but the technology has been applied to soils with which contain light to moderate contamination. Co-firing would 
require separate contaminated soil storage facilities, material handling, and feed systems. Studies would need to be 
conducted to determine the effects on the potential reduction in power generation, additional ash generation, ash handling 
and disposal requirements, potential effects on combustion performance, and air emissions. Several test burns have been 
conducted and soil from two MOP sites have been remediated in this method. 


Co-Firing at Utility Boiler 


Infrared thermal desorption is similar to other thermal desorption processes except that it uses infrared heating rods to heat 
Treatment 


Infrared DesorptionThermal 
the contaminated material to separate volatile contaminants. The volatilized contaminants are collected for further onsite 
or offsite treatment. The infrared thermal desorption process is marketed by Westinghouse Remediation Services, Inc., and 
the advantages are better control over temperature, and minimization of fines carryover. 


High voltage electricity is tnmsmitted through the oontaminated soil. Heat generated by the resistance of the soil to the flow 
of electricity elevates the tempeIature pest the melting point of soil. The result of the process is a glass-like material which 
is resistant to leaching. Off-gases created by the process are treated. A large source of electricity would be required. The 
vitrified material would need to be disposed of (may contain metals). 


In Situ Vitrification 


Electromagndic energy is used to heat the soil to remove contaminants by volatilize, steam stripping, and distillation. The 
volatilized contaminants are then captured at the ground surface for additional treatment. This technology relies on the 
contaminants volatilizing from the soil. 


Radio Frequency Heating 
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Summary of Process Option Descriptions as Applicable to Upland and Wetland Areas 
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.. 
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Description 
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Thermal Treatment 
(continued) 


Incineration The soil is placed in an incinerator which volatilizes and combusts the organic contaminants. Costs for incineration are 
generally fairly high in comparison with other remedial technologies. The incineration process must be carefully monitored 
to prevent the creation of more toxic compounds. Some of the metals detected in the sediments may become volatile during 
incineration and further complicate the process. 


Physical/Chemical 
Treatment 


In Situ Soil Venting Soil venting is the removal of organic compounds by induced air flow. Vacuum extraction, air stripping and soil vapor 
extraction all fall under the category of soil venting. Soil venting works well on volatile compounds in hydraulically 
conductive soils above the water table. Soil venting is often used in conjunction with bioremediation as a method of adding 
oxygen to the soil to enhance microbial activity. 


Solidification! 
Stabilimtion 


Solidification/stabilimtion (SS) consists of mixing the contaminated media with Portland cement and/or other admixtures 
either in situ or ex situ. The resulting solid mass generally has a lower permeability and chemically binds the contaminants 
to reduce their mobility. For shallow applications, it is likely that mixing would occur with rototiller-like equipment 
mounted on the boom of an excavator. For a situ applications, a pugmill is typically used. This technology has been 
applied to an MGP site. Bench-scale tests conducted for the FS on samples of peat, fill and sediment indicated that 
solidification treatment could potentially result in some reduction in leachability of PAHs and BTEX as measured by TCLP 
extraction tests. 


IWr Fixation International Waste Technologies (IWT) supplies chemical fixation additives for the solidification/stabilization of soil. 
Solidification/stabilimtion technologies are discussed above. 


Soil Washing Soil Washing removes contamination from soils and sediments by using a combination of mechanical and chemical 
processes. Chemical additives may include surfactants, pH adjustments, and chelating agents. Soil washing can be 
performed in situ or a situ. Typical a situ soil washing processes separate the fine grained materials from the coarse 
grained particles. Contaminants are removed from the coarse grained particles and fine grained particles are collected for 
additional treatment. This type of soil washing is a volume reduction process. Soil washing can also be performed in situ 
by injecting the washing solution below the ground, allowing it to flow through the contaminated material and pumping 
it out again. Soil washing can be enhanced with the use of steam to increase contaminant removal efficiencies. 


Solvent Extraction Contaminants are extracted from the soil by dissolving them in a solvent. The contaminants are removed from the solvent 
so that it may be reused. Multiple extractions may be required to decrease contaminants to the required concentrations. 
To effectively dissolve the contaminants, the solvent must penetrate the soil matrix, which is difficult in low permeability 
soils. Limited quantities make unit treatment costs very high. Not effective for treatment of metals. 
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Summary of Process Option Descriptions as Applicable to Upland and Wetland Areas 
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Biological 
Treatment 


Enhanced Bioremediation In Situ biological treatment uses existing microorganisms to biodegrade contaminants. Ground water is pumped from the 
contaminated aquifer, enhanced with nutrients to promote bacteria growth and reinjected upgradient. Use at MGP sites has 
been only partially successful due to the inability to distribute nutrients throughout the extent of contaminated media. Not 
effective for treatment of metals. 


Land Farming/ Composting is the a situ biological treatment of soils or sediment, often under controlled conditions. This technology can 
Composting treat organic contaminants (VOCs and PAHs) and conventional pollutants (BOB, COD, and TOC). The control measures 


provide favorable conditions for the bacteria to grow and may include oxygen enhancement, temperature control, moisture 
adjustment, pH adjustment and nutrient control. Not effective for metals. 


Bioslurry Reactor A bioslurry reactor is a type of bioremediation where contaminated soils and sediments are mixed with water to create a 
slurry. The slurry is placed in a bioreactor (large tank) where the environment is controlled to create favorable conditions 
for microbial activity and nutrients are added. The slurry is constantly agitated to maximize contact between contaminants, 
microorganisms and nutrients. As a result of the controlled conditions, biodegradation occurs more rapidly. 


Horizontal Barriers Compacted Soil A compacted soil cap consisting of low permeability soil would limit infiltration of water through contaminated soils and 
reduce leaching potential. A compacted soil cap would provide a limited barrier to burrowing animals contacting 
contaminated soil. Once holes are burrowed through the cap, its effectiveness at reducing surface water infiltration and 
providing a barrier to contaminated soil is reduced. 


Geomembrane Cap A geomembrane cap is constructed of a polymer liner (typically HOPE or LDPE) with layers of sand to protect the liner 
from punctures. The polymer liner has a low permeability to limit infiltration of water through the contaminated soils to 
reduce leaching and may provide a limited barrier to discourage animal burrowing. 


Composite Cap A composite cap is a combination of a compacted soil cap and a geomembrane cap. The composite cap consists of 
compacted low permeability soil with a polymer liner. This system has redundancy built into the design. This cap does 
not provide any additional benefit to prevent burrowing animals from contacting contaminated soils but has higher cost. 


Bentonite Mat A bentonite mat is a polymer liner with a layer of bentonite attached to one side of the liner. The bentonite mat is installed 
with protective layers of sand on either side. 


Steel Barrier A layer of chain-link fencing or similar barrier would be placed in conjunction with a capping process option. The steel 
barrier would inhibit burrowing animals from contacting soil contAminAnts. 
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TABLE 4 



Ranking for the Criteria of the NCP 


1'Iu'esbeId Criteria BaIaocIagCriteria 


Alt..Number Descrlpdoa OYenD~ 
orR_Health 


IIDCI the 
ED'riroameat 


CompliaDc:e wIda 
ARARs 


Loac-Term ElI'ec:tiveness and 
Permanence 


Sbort-Term 
ElI'ectiftllelS 


Rcductioa otToncity. 
Mobility. &: Volume 
'Ibrough Treatmeut 


ImplaDelabiflty Cost 


No Action 


1: No Action, Groundwater, Area of Focus and 
Uplands/Wetlands; Monitoring 


8 No' 8 8 8 1 1 


Monitoring and Institutional Controls Only 


2a: Institutional Controls, Groundwater and 
Uplands/Wetlands; No Action, Subareas I, 2, 4 7, 
and 8; Monitoring 


7 No' 7 7 7 2 2 


• Active" Remedies 


2b: Institutional Controls, Groundwater and Uplands/ 
Wetlands; No Action, Subareas 1,2,7, and 8; 
Capping, Subarea 3; Monitoring 


6 Partial ' 6 
(Significant areas of ecological 


risk Dot addressed) 


4 6 ' 3 3 


2c: Institutional Controls, Groundwater and Uplands/ 
Wetlands; No Action, Subareas 3 and 7; Capping, 
Subareas I, 2, and 8; Monitoring 


5 Partial' 5 
(Ranks closely with 


Alternative 2d) 


3 5 ' 4 4 


2d: Institutional Controls, Groundwater and Uplands/ 
Wetlands; No Action Subareas 3 and 7; hcavation 
and Off Site Treatment/Disposal, Subareas I, 2, 
and 8; Monitoring; Dewatering 


4 Partial J 4 
(Slightly greater permanence due 
to removal of Subareas I, 2, and 
8 materials over alternative 2d, 


capping these areas) 


6 2 • 7 7 


3a: Institutional Controls, Groundwater and Uplands/ 
Wetlands; Capping, Subareas 1. 2, 3, 7, and 8; 
Monitoring 


2 Yes 2 
(All areas of ecological 


risk capped) 


I 3' 6 6 


3b: Institutional Controls, Groundwater and Uplands/ 
Wetlands; Capping, Subareas 3 and 7; Excavation 
and Off Site Treatment/Disposal, Subareas I, 2, 
and 8; Monitoring; Dewatering 


I Partial J I 
(Largest volume of potentially 


contaminated material removed, 
remaining ecological risk capped) 


5 I' 8 8 


3c: Institutional Controls, Groundwater and Uplands/ 
Wetlands; Capping, Subareas I, 2, 3 and 8; No 
Action, Subarea 7; Monitoring 


3 Partial ' 3 
(All areas that are not subject 


to recontamination from 
stormwater capped) 


2 4' 5 5 


All areas potentially exceeding sediment quality criteria will continue to be exposed: Wetlands regulations regarding the mitigation of past wetlands impacts would not be met. 

Some areas potentially exceeding sediment quality criteria will continue to be exposed: Wetlands regulations regarding the mitigation of past wetlands impacts would not be met. 

Most areas potentially exceeding sediment quality criteria will be capped or in-fllied thereby meeting the TBC sediment criteria; however, excavation of Subareas 1.2, and 8 will cause more destruction to wetlands than other available alternatives. 

therefore this alternative does not comply with Section 404 of the CWA. 

These alternatives obtain a reduction in the toxicity and mobility through containment. 
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TABLE 5 


Remedial Action Objectives and Goals By ArealMedia of Interest 


Ecological 


Alternatives 
Which Meet 


RAO/G: 


Alterna ti ves 
Which Do Not Meet 


RAO/G: 


RAO/G Does 
Not Apply 


To: 


1 In areas where risks are unacceptable, including Subareas 1,2,3, 7, and 8, eliminate 3a, 3b 1, 2a, 2b (partial), 
direct exposure of ecological receptors to contaminated soils and sediments, or reduce 2c (partial), 2d 
exposure to levels presenting an acceptable risk. (partial), 3c (partial) 


2 In areas identified in Paragraph 1 above, where it is not feasible to eliminate direct 3a, 3b 1, 2a, 2b (partial), 
exposure to contaminated soils and sediments or reduce exposure to levels presenting 2c (partial), 2d 
an acceptable risk, reduce direct exposures of ecological receptors to contaminants of 
concern to the extent feasible. 


(partial), 3c (partial) 


3 Prevent or minimize the long-term adverse effects of remediation activities on the 2b, 2c, 2d, 1,2a 
existing aquatic environment and/or wetland habitat. 3a, 3b, 3c 


4 Restore wetlands affected by remediation. 2b, 2c, 2d, 1,2a 
3a, 3b, 3c 


Human Health 


1 Absent an appropriate risk assessment which has been approved by EPA, prevent 2a, 2b, le, 2d, 1 
unacceptable exposure (direct contact, ingestion, and inhalation) to contaminated soils 
located greater than five feet below grade. 


38, 3b, 3c 


2 Prevent ingestion and exposures associated with residential use (direct contact, 2a, 2b, le, 2d, 1 
ingestion, and inhalation) to contaminated groundwater where contaminated 
groundwater presents unacceptable risks, including Class IV areas. 


3 Prevent exposures associated with residential use (direct contact, ingestion and 
inhalation) to contaminated soils, sediments, air and surface water at the site. 


3a, 3b, 3c 


All I 


Management of Migration 


1 Protect Lake Champlain from being impacted by contaminants left on site. 


A Ensure Lake Champlain is not impacted by a significant increase in mass flux of 
contaminants through_groundwater migration. 


All 


1 Site is currently zoned for industrial/commercial use only. 
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Remedial Action Objectives and Goals By AreafMedia of Interest 


Management or Migration (continued) 
Alternatives 
Which Meet 


RAO/G: 


Alternatives 
Which Do Not Meet 


RAO/G: 


RAO/G Does 
Not Apply 


To: 


B Ensure Lake Champlain is not impacted by a significant increase in mass flux of 
contaminants through contaminated sediment migration. 


All 


C Prevent changes in hydrogeologic conditions that will likely cause migration of 1, 2a, 2b, 2c, 2d (potentially), 
contaminated groundwater to Lake Champlain in concentrations that exceed a 
standard to be developed. 


3a,3c 3b (potentially) 


2 Protect areas not targeted for remediation (both on and off site) by preventing 
significant migration of contamination from on-site sources. 


A Ensure that contaminated groundwater with concentration levels above drinking water 
standards does not migrate beyond the Class IV classification boundary. 


B Ensure that contaminated on-site sediments are not significantly mobilized. 


All 


All 


C Ensure that NAPL is not significantly mobilized. 1, 2a, 2b, 2c, 2d (potentially), 


0 Prevent degradation of surface water to levels above ambient water quality criteria. 


3a,3c 


All 


3b (potentially) 


E Prevent degradation of local (urban) background air quality. 2b, 2c, 3a, 3c 2d (potentially) 1,2a 
3b (potentially) 


3 Protect remediated areas on the site from becoming recontaminated from on-site and 
known off-site sources. 


A Ensure that hazardous substances left in place do not mobilize or create unacceptable 
risk to ecological receptors and humans in remediated areas. 


B Monitor to provide the necessary data to determine if non-CERCLA substances are 
mobilizing or creating unacceptable risks. 


2b, 2c, 2d, 3a, 
3b,3c 


All 


1,2a 


C Monitor to provide the necessary data to determine whether stormwater and non-
contact cooling water may be creating an unacceptable risk to ecological receptors and 
humans in remediated areas. 


2c, 2d, 3a 
3b,3c 


1, 2a, 2b 
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Remedial Action Objectives and Goals By ArealMedia of Interest 


Management or Migration (continued) 
Alternatives 
Which Meet 


RAO/G: 


Alternatives 
Which Do Not Meet 


RAO/G: 


RAO/G Does 
Not Apply 


To: 


4 Site Uses 


A Ensure to the extent practical that the remedy itself does not reduce the suitability of 
the site for current and future uses, including a highway. 


B Retain or expand current Class IV groundwater classification and boundary. 


C Maintain or replace beneficial functions and values of wetlands. 


All 


2a, 2b, 2c, 2d 
3a, 3b, 3c 


2b, 2c, 2d, 3a, 
3b,3c 


I 


1,2a 
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APPENDIX B 


APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS 
(ARARS) 







ARARs Specific to Remedial Alternative 3a: Capping Subareas t, 2, 3, 7 and 8 


REQUIREMENTS/ 
CRITERIA DESCRIPTION 


EVALUATION 
DECISION ACTION TO BE TAKEN TO ATTAIN ARAR 


Chemical-Specific 


Dralt Sediment Quality 
Criteria 


Criteria developed by the USEPA for certain hydrophobic organic 
compounds to protect benthic organisms. 


TBC No action necessary; sediments currently meet this criteria. 


Ontario Ministry of the 
Environment and Energy 
(OMEE) Sediment Quality 
Guidelines 


Guidelines derived specillcally lor freshwater sediments that dellne three 
levels of chronic elTects on benthic organisms: no-elTect level; lowest­
etlcct level (LEL) which indicates level of sediment contamination that can 
be tolerated by most benthic organisms; severe-etlccts levd (SEL) level 
at which pronounced disturbances of sediment-dwelling organisms will 
occur for a majority of the benthic species. 


TBC Capping sediment areas that currently exceed these criteria will 
attain compliance with the guidance criteria. Alternative 3a, 
capping all subareas with ecological concen!, will address this 
ARAR most completely. 


NOAA Sediment Scn:ening 
Guidelines 


Used to identify concentration levels associated with deleterious etlccts on 
estuarine and marine species and environments Based on a database 
compiled from 89 publications lowest (ER-L) and median (ER-M) etlccts 
ranges (corresponding to the ((jh and 50'" pen;entiles, respectively) of 
observed biological etlccts were developed. 


TBC Capping sediment areas that currently exceed these criteria will 
attain compliance with the guidance criteria. Alternative 3a, 
capping all subareas with ecological concern, will address this 
ARM most completely 


Clean Water Act (CW A) 
Ambient Water Quality 
Criteria Guidelines, 
40 CFR Part 131 


Establishes policy of user-based surface water quality criteria tor TBC 
protection of aquatic organisms and human health. 


Location-Specific 


No action necessary; surface water quality presently meets 
Ambient Water Quality Criteria (AWQC). 


Resource Conservation and 
Recovery Act (RCRA) 


Hazardous Waste 
Facility Located on 
lOO-year Floodplain, 
40 CFR 264.18 (b) 


Fa(;ility must be designed and operated to avoid washout. Applicable Substantiative portions of this requirement will be (;onsidcrcd 
during design of the capped areas to minimize wash out 
etlccts from flood events. 


Executive Order I 1988 
floodplains 
Management, 
40 erR 6. SubLJart A 


Actions by lederal agencies taking place within tloodplains must be 
done to avoid adverse impacts and preserve beneficial values in 
floodplains. 


Applicable Substantiative portions of this re(luiremcnt will be considered 
during design of the capped areas to minimize wash out 
ctfects from !lood events 


Executive Order II <)90 
Protection of Wetlands. 
40 erR 6. Subpart A 


Actions by t'cderal agencies taking place within wetlands must be 
plalUled to limit adverse impacts. 


Applicable All remedial actions will be designed to minimize wetlands 
areas to be impacted during implementation of lhe remedy and 
all remediated areas will have wetlands restoratiLJn activities. 







ARARs Specific to Remedial Alternative 3a: Capping Subareas 1, 2, 3, 7 and 8 (continued) 


REQUIREMENTS/ 
CRITERIA DESCRIPTION 


EVALUATION 
DECISION ACTION TO BE TAKEN TO ATTAIN ARAR 


Clean Water Act (CWA) 
Section 404 


Dredge and Fill in 
Wetlands, 
40 CFR Part 230 


Dredging or filling activities in wetlands arc regulated. Appropriate 
and practicable steps must be taken to minimize the address impacts of 
any discharges occurring as a result of the selected remedial altemative. 
No activity that adversely allects a wetland shall be permitted if a 
practicable altemative with lesser ellects is available. 


Applicable Substantive portions of this Act will be met through the design 
of these alternatives. In particular. actions which minimize 
impacts to non-remediation areas of the Site will be taken and 
every ellort will be made to prevent migration of either 
contaminated sediments or cap material during placement. 
Steps to prevent this occurrence may include. but arc not 
limited to silt curtains, weirs. subaqueous cap placement. and 
specialized placement techniques. Alternative 3a is the least 
environmentally damaging practicable alternative. Restoration 
and mitigation measures will be taken following placement of 
the cap. 


National Historic 
Preservation Act Regulations 


Preservation of Historic 
Properties Controlled 
by Federal Agency. 
36 CFR MOO 


-------------------
Archaeologic and 
Ilistorical Preservation 
Act Regulations. 
36 CrR Part 65 


Actions by federal agencies must be planned to preserve historic 
properties and minimize harm to National Historic Landmarks. Statues 
include requirements that actions must be taken to recover and preserve 
artifacts, preserve historic properties and minimize harm to National 
Historic Landmarks 


-----------------------------------------------­
Actions hy federal agencies must be done to preserve and recover any 
historil:all an;heologil:al artifacts tiJund. 


Applicable 


---------------
Applicahle 


A full assessment of the status of the historical submerged 
structures will be condul:ted prior to remedial design. 
Appropriate steps to record and document the strudures will 
be conducted ti.lllowing consultation with the state and prior to 
construction of the l:ap. 


----------------------------------------­
A full assessment of the status of the historical suhmerged 
structures will be conducted prior to remedial design. 
Appropriate steps to record and document the structures will 
he conducted following consultation with the state and prior to 
construl:tion 0 f the ca p. 


Vermont Historic 
Preservation Law. 22 VSA 
Ch. 14, §§ 743 (4) and 767 


Places l:ontrols on actions conducted by the State of Vermont that may 
impact historic. scientific. or archaeological dat.1. 


Applicahle A full assessment of the status of the historical submerged 
structures will be conducted prior to remedial design. 
Appropriate steps to record and document the structures will 
be conducted ti.lllowing consultation with the state and prior to 
construction of the cap. 


fish and Wildlife 
Coordination Act 


Moditication to 
Waterway that Aftects 
fish or WildlilC, 
50 CH{ Part 297 


Actions hy tcderal agencies must be taken to protect fish or wildlile 
when diverting channeling. or otherwise modifying a stream or river. 


Applicable The requirements of tlus Act will be considered during design 
of the remedy. Consultation with U.S. Fish and Wildlile 
Service and Vermont fish and Wildlife Dept. is required. 


Verlllont Wetlands RUles. ldentilil:ation and pro(e(;tioll uf signilil:ant wetlands and their values and Appli(;ahlc The wetland lunctions and values will be restored by 


10 VSA Ch. 37. ~ 905 tundions. implemcntation of these alternatives. Alternative 3a Jllost 
completely addresses this ARAR by restoration of all stressed 
wetlands idcntilied at the Site. 







ARARs Specific to Remedial Alternative 3a: Capping Subareas 1, 2, 3, 7 and 8 (continued) 


REQUIREMENTS/ 
CRITERIA DESCRIPTION 


EVALUATION 
DECISION ACTION TO BE TAKEN TO ATTAIN ARAR 


Vermont Groundwater Establishes classifications for groundwater to protect the existing and Applicable In 1993. the Vermont Agency of Natural Resources designated 
Protectiun Law. potential future use of each groundwater source. most of the groundwater under the site as a Class IV 
10 VSA Ch. 48 § 1340 groundwater. which is not suitable for potable use but suitablc 


fi.lr some agricultural. industrial and commercial uses. Existing 
Class IV designation establishes a measure of protection from 
consumption of groundwater exceeding federal drinking water 
standards (MCLs). As a Class IV goundwater. appropriate 
management practices must be used to prevent violation of 
groundwater quality standards 111 adjaccnt Class III 
groundwaters. 


Action-Specific 


RCRA - Identification and 
Listing of Hazardous Wastes 


40 CFR 261 


Criteria for determining if a waste is a hazardous waste and is subject to 
regulation. 


Potentially ARAR If a Cllntaminatated media exhibits the characteristic of a 
hazardous waste. these regulations are applicable. If a 
contaminated media is sufficiently similar to listed RCRA 
hazardous wastes. these regulations arc potentially relevant and 
appropriate. 


RCRA - Treatment. Storage Regulations concerning land disposal of listed or characteristicallY Not ARAR No RCRA hazardous wastes would be generated under this 
and Disposal Facilities. hazardous waste. alternative. III Situ capping activities will involve consolidation 
40 ern Part 268 ofmaterials within an area ofexisting contamination. which docs 


not implicate RCRA standards 155 Fed. Reg. !!666. 8760 (March 
8. 1990)1. 


Resource Conservation and 
Recovery Act 


Land Disposal Facility 
Notice in Deed 
40 CFR 264. 116. 


___~0~~JjE~lL_____ _ 
Resource Conservation and 
Recovery Act 


General Facility Stan­
dards and Security 


___'!.(~~t~]~.?~~I~a.:':..'i_ 


RCRA 
Preparedness and 
Prevention. 
40 erR 264 


___~~r~~f_________ _ 


Establishes provisions for a deed notation fi.)r clused hazardous waste 
disposal units. to prevent land disturbance by luture owner. 


General Standards and security provisions t(lr facilities that treat. store. 
or dispose of hazardous waste. 


Requirements I(lr the design. construction ami operation of hazardous 
waste t;lCilities to maintain equipment to prevelll an unplanned rdease. 


-----------------------------------------------­


Potentially 
Relevant and 
Appropriate 


Potentially 
Relevant and 
Appropriate 


--------------­
Potentially 
Relevant and 
Appropriate 


--------------­


Purpose of deed restrictions or other institutional controls for 
these altematives is sutlicienlly similar to the purpose of 
RCRA deed notations to consider the RCRA restriction 
language. 


Criteria will be considered during Remedial Design/Remedial 
Action phases. 


----------------------------------------­
These standards will be considered during the Remedial 
Design/Remedial Action Phases. 


----------------------------------------­







ARARs Specific to Remedial Alternative 3a: Capping Subareas 1,2,3, 7, and 8 (continued) 


REQUIREMENTS/ 
CRITERIA DESCRIPTION 


EVALUATION 
DECISION ACTION TO BE TAKEN TO ATTAIN ARAR 


Contingency Plan and Regulations pertaining to hazardous waste facilities requiring a Potentially 'nlcse standards will be considered during the Remedial 
Emergency Procedures. contingency plan and emergency procedures. Relevant and Design/Remedial Action Phases. 


~~~~~~~~~~~J~____ -----------------------------------------------­ _~£~~£Ii~~_____ ----------------------------------------­
Releases from Solid Waste Regulations pertaining to hazardous waste facilities requiring monitoring Potentially These standards will be considered during the Remedial 
Management Units, and corrective action for units that manage solid waste. Relevant and Design/Remedial Action Phases. 


~~-~~~~~~~~~y----- -----------------------------------------------­ _~£e.r2£Ii~~_____ ----------------------------------------­
Closure and Post-Closure Regulations pertaining to closure and post-closure activities lix Potentially TIlese standards lix groundwater monitoring will be 
40 Crn. 264 Subpart G regulated units. Relevant and 


Appropriate 
considered during development of long-term monitoring plans. 


Vermont Hazardous Waste Requirements lor the management. treatment and dislxlsal of hazardous Potentially ARAR If a contaminatated media exhibits the characteristic ofa 
Management Regulations. wastes. hazardous waste. these regulations are applicable. If a 
10 VSA Ch. 159 contaminated media is sutliciently similar to hazarsdous wastes 


regulated by the State ofVermonl. these regulations are relevant 
and appropriate. 'nle requirements for storing hazardous wsstes 
and designing. sonstructing and operation hazardous waste 
facilities will be cOllsidered during remedial design and remedial 
action. 


State Water Quality Policy. 
10VSA ~ 1250 


Establishes policy to protect and enhance the quality. character and 
usefulness of surface water and to assure the public health; control the 
discharge of wastes to the waters of the state, prevent degradation of high 
quality waters and prevent. abate, or control all activities hannful to water 
quality. 


Applicable These criteria will be considered during design ofcap placement 
techniques. 


Surface water quality presently meets Ambient Water Quality 
Criteria (A WQC). However. these standards will be 
considered during design and construction of the cap. 


Vermont Water Quality 
Standards. 10 VSA Ch. 47. 
EPR Ch. I, and Verrnont 
NPDES Permit Program 
Regulations. 10 VSA Ch. 47 


Establishes requirements fi.lr surlace water quality. efiluent standards 
and/or limitations for discharges to surface water. 


Applicable 


Vermont Air Pollution 
Control Regulations. 
10 VSA Ch. 23 § 554 


Lists hazardous contaminants and sets Hazard Limiting Values and action 
Limits for llumerous compounds. Identities source registration and 
pollution control requirements. 


Applicable TIlese values and action limits will be considered during 
design of cap placement tedUliques. 


Vermont Primary and 
Secondary Ambient Air 
Quality Standards 
(5-304. 5-305) 


Establishes maximum 24-hour concentrations and annual geometric mean 
ambient air quality standards for particulate matter. 


Relevant and 
Appropriate 


These standards will be considered during design of cap 
placement tedlllitlUes. 


Stormwater Discharge 
Permit. 10 VSA § 4152 


Limits stormwater runoff olT the Site. Relevant and 
Appropriate 


No stormwater from the Site has been identified to exceed 
pertinent standards. This altemative includes measures tll 
manage stormwater runoff. 







ARARs Specific to Remedial Alternative 3a: Capping Subareas 1,2,3, 7, and 8 (continued) 


REQUIREMENTS! 
CRITERIA DESCRIPTION 


EVALUATION 
DECISION ACTION TO BE TAKEN TO ATTAIN ARAR 


Vermont Wetland 
Regulations, 10 VSA Ch. 37 


Procedures to identify and protect significant wetlands and the values 
and functions which they serve in such a malUler that the goal of no net 
loss of such wetlands and their junctions is achieved. 


Applicable Wetlands functions and values will be restored by 
implementation of these measures. Alternative 3a most 
completely addresses this ARAR. 


Vermont Dam Regulations 
IO VSA 43 


This law governs all dams that arc constructed in the State impounding 
more than 500,000 cubic feet of water and sediment, except those dams 
relating to the generation of electrical power for public use. 


Potentially 
Applicable 


If design calculations indicate that the volume of impounded 
water may exceed 500,000 cubic feet. these regulations would 
apply to the design of the weir. The requirements of this law 
include: 1) proper notitication of state and local otlices; 2) 
preparation of plans and specifIcations for the project by an 
engineer; 3) determination of public good; and 4) oversight of 
the construction of the project by an engineer. 
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STATE OF VERMONT DECLARATION OF CONCURRENCE 







 
 


State of Vermont
 



AGENCY OF NATURAL RESOURCES 
Department of Environmental Conservation 


Depd"" < > ' - < ' ^ ,' r <J W r\\ ',> Commissioner s Office 
Depd^Te"! o' I T<"J'S Pa-xs anc Rec-»alior 


 of I %v 103 South Main Street/West Building Depar'r'p' *  onmen'al Conse'va O" 
S'a'f Seolog <• Waterbury, VT 05671-0404 
(X A - ' j f - v l f f > OR TUt l irANING IMPAIh 
1 tW ,'rJtO"r mOWoct' Phone:(802)241-3800 


Fax:(802)241-3296 


September 16, 1998 


Mary Jane O'Donnell Chief, ME/VT/CT Superfund Section 
Office of Site Remediation and Restoration 
U.S. Environmental Protection Agency, Region 1 
J.F. Kennedy Federal Building 
Boston, Massachusetts 02203-0001 


Re: Concurrence With The Pine Street Canal Record of Decision 


Dear Mary Jane: 


This letter will confirm our concurrence in the Pine Street Canal Superfund Site Record of 
Decision (ROD) by the State of Vermont. Concurrence is based in large part from input by members of 
my staff who have reviewed the Record of Decision Final Draft provided to them by the EPA Regional 
Project Manager for the Pine Street Site. They have reported to me that the ROD comprehensively and 
accurately addresses the chain of events and deliverables leading up to the selection of the site remedy. 


The state believes that the selected remedy is protective of human health and the environment, 
meets all state requirements that are applicable to the remedial action and is cost effective. We look 
forward to working with EPA during the remedial design and remedial action phases of the Pine Street 
Canal Superfund Site remedy. 


I would like to take the opportunity to commend you and your staff on a job well done in the 
development of technically sound and acceptable remedy for the site. The formation of the Pine Street 
Coordinating Council with local, municipal and regulatory representation was very effective in arriving at a 
remedial solution that everyone can support. 


Sin 


Canute Dalmasse, Commissioner 
Department of Environmental Conservation 


cc: George Desch 
Stanley Corneille 


Regional Office1 ' so j I 







APPENDIX D 


ADMINISTRATIVE RECORD INDEX 







ADMINISTRATIVE RECORD INDEX 


for the 


Pine Street Canal NPL Site 


1.0	 Pre-Remedial Records 


1.2	 Preliminary Assessment 


1.	 "Preliminary Site Assessment and Site Inspection," Ecology and 
Environment, Inc. (June 23, 1982). 


2.0	 Removal Response 


Although not expressly listed in this Index, all documents contained in the 
December 20,1988 Removal Administrative Record are incorporated by reference herein, 
and are expressly made a part of this Preliminary Administrative Record. 


3.0	 Remedial Investigation (RI) 


3.1	 Correspondence 


1.	 Memorandum from Robert F. Ramey, City of Burlington to Ross L. 
Gilleland, EPA Region I (March 18, 1991). Concerning the attached 
"Appendix A - Zoning" requirement. 


3.2	 Sampling and Analysis Data 


The Sampling and Analysis Data for the Draft and Supplemental Remedial 
Investigations (RI) may be reviewed, by appointment only, at EPA Region I, 
Boston, Massachusetts. 


3.4	 Interim Deliverables
 



EPA Region I




Appendix A and B for the record cited in entry number 1 may be reviewed, by 
appointment only, at EPA Region I, Boston, Massachusetts. 


1.	 "Ambient Air Toxics Sampling and Analysis Results," EPA Region I 
(November 1990). 
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3.4	 Interim Deliverables (cont'd.) 


Metcalf& Eddy, Inc. 


2.	 "Chemical Quality Assurance Project Plan for Biological Studies," 
Metcalf & Eddy, Inc. (June 1990). 


3.	 "Final Health and Safety Plan for Supplemental Remedial Investigation/ 
Feasibility Study," Metcalf & Eddy, Inc. (September 1990). 


4.	 "Final Quality Assurance Project Plan for Supplemental Remedial 
Investigation/Feasibility Study," Metcalf & Eddy, Inc. (October 1990). 


5.	 "Final Field Sampling Plan for Supplemental Remedial Investigation/ 
Feasibility Study," Metcalf & Eddy, Inc. (October 1990). 


Peer Consultants 


6.	 "Field Operations Plan for Pine Street Canal Site Remedial Investigation/ 
Feasibility Study," Peer Consultants (March 20, 1989). 


7.	 "Quality Assurance Project Plan for Pine Street Canal Site Remedial 
Investigation/Feasibility Study," Peer Consultants (March 20, 1989). 


8.	 "Summary of Biological Survey Activities," Peer Consultants 
(September 1989). 


3.5	 Applicable or Relevant and Appropriate Requirements (ARARs) 


1.	 Letter from Robert B. Finucane, State of Vermont Agency of Natural 
Resources to Mary Jane ODonnell, EPA Region I (March 2, 1992). 
Concerning Vermont's regulatory requirements. 


3.6	 Remedial Investigation (RI) Reports 


1.	 "Draft Remedial Investigation Report - Volume LA," Peer Consultants 
(May 1990). 


2.	 "Draft Remedial Investigation Report - Volume IB," Peer Consultants 
(May 1990). 


3.	 "Draft Remedial Investigation Report - Volume in," Peer Consultants 
(May 1990). 


4.	 "Draft Remedial Investigation Report - Volume IV," Peer Consultants 
(May 1990). 


5.	 "Supplemental Remedial Investigation Final Report - Volume I," 
Metcalf & Eddy, Inc. (March 1992). 


6.	 "Supplemental Remedial Investigation Final Report - Volume n," 
Metcalf & Eddy, Inc. (March 1992). 


7.	 "Supplemental Remedial Investigation Final Report - Volume HI," 
Metcalf & Eddy, Inc. (March 1992). 
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3.7	 Work Plans and Progress Reports 


1.	 "Draft Work Plan for the Remedial Investigation/Feasibility Study," 
Perkins Jordan, Inc. (1986). 


2.	 "Work Plan Volume I - Technical - for Remedial Investigation/Feasibility 
Study," Peer Consultants (March 20, 1989). 


3.	 "Draft Amendment for Work Plan Volume I - Technical for Remedial 
Investigation/Feasibility Study," Peer Consultants (October 3, 1989). 


4.	 "Work Plan for Remedial Investigation/Feasibility Study Activities," 
(05-1L19) Metcalf & Eddy, Inc. (November 1989). 


5.	 "Final Work Plan for Biological Studies," (03-1L19) Metcalf & Eddy, Inc. 
(January 1990). 


6.	 "Final Work Plan for Supplemental Remedial Investigation/Feasibility 
Study," (10-1L19) Metcalf & Eddy, Inc. (August 1990). 


7.	 "Ambient Air Toxics Sampling and Analysis Work Plan," EPA Region I 
(August 1990). 


3.9	 Health Assessments 


1.	 Memorandum from Susanne Simon, Department of Health & Human 
Services Centers for Disease Control to Ross L. Gilleland, EPA Region I 
(October 15, 1991). Concerning the health consultation on the Jackson 
Terrace Apartments property. 


4.0	 Feasibility Study (FS) 


4.4	 Interim Deliverables 


Reports 


1.	 "Final Health and Safety Plan for the Treatability Study," 
Metcalf & Eddy, Inc. (September 1990). 


2.	 "Treatability Study Quality Assurance Project Plan," Metcalf & Eddy, Inc. 
(October 1990). 


3.	 "Treatability Study - Final Report - Volume I," Metcalf & Eddy, Inc. 
(February 1992). 


4.	 "Treatability Study - Final Report - Volume U," Metcalf & Eddy, Inc. 
(February 1992). 


4.7	 Work Plans and Progress Reports 


1.	 "Treatability Study Work Plan," Metcalf & Eddy, Inc. (October 1990). 


Comments 


2.	 Comments Dated January 11, 1991 from Groundwater Technology, Inc. 
for Nancy Huelsberg, Green Mountain Power Corporation on the 
October 1990 "Treatability Study Work Plan," Metcalf & Eddy, Inc. 


3.	 Comments Dated April 24, 1991 from Groundwater Technology, Inc. for 
Nancy Huelsberg, Green Mountain Power Corporation on the October 1990 
"Treatability Study Work Plan," Metcalf & Eddy, Inc. 
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4.7	 Work Plans and Progress Reports (cont'd.) 


Responses to Comments 


4.	 Response Dated May 24,1991 from Cinthia L. McLane, Metcalf & Eddy, 
Inc. to Comments Dated January 11, 1991 from Groundwater Technology, 
Inc. for Nancy Huelsberg, Green Mountain Power Corporation on the 
October 1990 "Treatability Study Work Plan," Metcalf & Eddy, Inc. 


5.	 Response Dated March 10,1992 from Cinthia L. McLane, Metcalf & Eddy, 
Inc. to Comments Dated April 24, 1991 from Groundwater Technology, 
Inc. for Nancy Huelsberg, Green Mountain Power Corporation on the 
October 1990 "Treatability Study Work Plan," Metcalf & Eddy, Inc. 


10.0	 Enforcement 


10.4	 Interviews, Depositions and Affidavits 


1.	 Memorandum from Ross L. Gilleland, EPA Region I to File 
(April 27, 1992). Concerning information about disposal practices at the 
site. 


10.8	 EPA Consent Decrees 


1.	 Consent Decree, United States v. Green Mountain Power Corporation, 
New England Electric System, and Vermont Gas Systems, Civil Action 
88-307 (Judge Gagliardi) (June 22, 1990). 


10.9	 Pleadings 


1.	 Complaint, United States v. Green Mountain Power Corporation, New 
England Electric System, and Vermont Gas Systems, Civil Action 
88-307 (April 20, 1988). 


11.0	 Potentially Responsible Party (PRP) 


11.9	 PRP-Specific Correspondence 


City of Burlington 


1.	 Letter from Paul G. Keough, EPA Region I to Peter A. Clavelle, Mayor of 
Burlington (November 22, 1989). Concerning the status and time frame of 
work at the site. 


2.	 Letter from Paul G. Keough, EPA Region I to Peter A. Clavelle, Mayor of 
Burlington (April 10,1990). Concerning release of part of the site to the 
State of Vermont for highway development 


3.	 Letter from Christian M. Rascher, EPA Region I to Robert F. Ramey, City 
of Burlington (May 23, 1990). Concerning transmittal of analytical data 
.and sample location map of the site. 


4.	 Letter from Mark T. Eldridge, City of Burlington to Merrill S. Hohman, 
EPA Region I (May 25, 1990). Concerning appointment of Robert F. 
Ramey as Special Projects Manager for the City of Burlington. 


5.	 Letter from Ross L. Gilleland, EPA Region I to Robert F. Ramey, City of 
Burlington (May 21, 1991). Concerning transmittal of sample data. 
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11.9 PRP-Specific Correspondence (cont'd.) 


6.	 Letter from William F. Ellis, McNeil & Murray (Attorney for City of 
Burlington) to Ross L. Gilleland, EPA Region I (May 21, 1991) with 
attached access-to-property form. Concerning request for all sample results 
to which the City of Burlington is legally entitled. 


7.	 Letter from Ross L. Gilleland, EPA Region I to William F. Ellis, McNeil & 
Murray (Attorney for City of Burlington) (May 28, 1991). Concerning 
earlier transmittal of sample results. 


8.	 Letter from Ross L. Gilleland, EPA Region I to Robert F. Ramey, City of 
Burlington (June 5, 1991). Concerning update of property lot numbers and 
owners. 


9.	 Letter from Robert F. Ramey, City of Burlington to Ross L. Gilleland, EPA 
Region I (June 14, 1991). Concerning current list of property owners near 
barge canal area. 


10.	 Letter from Peter A. Clavelle, Mayor of Burlington to Julie D. Belaga, EPA 
Region I (August 27, 1991). Concerning lack of communication from EPA 
regarding schedule changes for site work. 


11.	 Letter from Peter A. Clavelle, Mayor of Burlington to James M. Jeffords, 
U.S. Senate (October 4, 1991). Concerning lack of communication from 
EPA regarding schedule changes for site work. 


12.	 Letter from Julie D. Belaga, EPA Region I to Peter A. Clavelle, Mayor of 
Burlington (October 21, 1991). Concerning schedule changes for site 
work. 


13.	 Letter from Merrill S. Hohman, EPA Region I to Peter A. Clavelle, Mayor 
of Burlington (December 17, 1991) with attached Letter from Ross L. 
Gilleland to Joseph M. Kwasnik, New England Power Service 
(October 15,1991). Concerning improvement in communication with the 
City of Burlington. 


Green Mountain Power Corporation 


14.	 Letter from David O. Ledbetter, Hunton & Williams (Attorney for Green 
Mountain Power Corporation) to Margery L. Adams, EPA Region I 
(February 14, 1991). Concerning transmittal of Comments Dated 
January 11, 1991 from Groundwater Technology, Inc. for Nancy 
Huelsberg, Green Mountain Power Corporation on the October 1990 
"Treatability Study Work Plan," Metcalf & Eddy, Inc. 


15.	 Cross-Reference: Comments Dated January 11, 1991 from Groundwater 
Technology, Inc. for Nancy Huelsberg, Green Mountain Power 
Corporation on the October 1990 "Treatability Study Work Plan," Metcalf 
& Eddy, Inc. [Filed and cited as entry number 2 in 4.7 Work Plans and 
Progress Reports]. 


16.	 Letter from David O. Ledbetter, Hunton & Williams (Attorney for Green 
Mountain Power Corporation) to Margery L. Adams, EPA Region I 
(May 2,1991). Concerning transmittal of Comments Dated April 24,1991 
from Groundwater Technology, Inc. for Nancy Huelsberg, Green 
Mountain Power Corporation on the October 1990 "Treatability Study Work 
Plan," Metcalf & Eddy, Inc. 


17.	 Cross-Reference: Comments Dated April 24, 1991 from Groundwater 
Technology, Inc. for Nancy Huelsberg, Green Mountain Power 
Corporation on the October 1990 "Treatability Study Work Plan," Metcalf 
& Eddy, Inc. [Filed and cited as entry number 3 in 4.7 Work Plans and 
Progress Reports]. 
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11.9 PRP-Specific Correspondence (cont'd.) 


PRP Technical Committee Documents 


18. 


19. 


20. 


21. 


22. 


23. 


24. 


25. 


26. 


27. 


28. 


29.


 Letter from A. Norman Terreri, Green Mountain Power Corporation; 
Joseph M. Kwasnik, New England Power Service; and Michael E. 
Sullivan, Vermont Gas Systems to Ross L. Gilleland, EPA Region I 
(July 1, 1991). Concerning request for a meeting to discuss technical 
issues related to the site. 


 Letter from Ross L. Gilleland, EPA Region I to A. Norman Terreri, Green 
Mountain Power Corporation (July 19, 1991). Concerning acceptance of 
invitation for meeting with PRP representatives. 


 Letter from Ross L. Gilleland, EPA Region I to Joseph M. Kwasnik, New 
England Power Service (October 15, 1991). Concerning proposed 
meetings between EPA and PRP representatives. 


 Letter from Margery L. Adams, EPA Region I to Karen K. O'Neill, Green 
Mountain Power Corporation (October 15,1991). Concerning decision not 
to release draft documents to PRPs. 


 Letter from Ross L. Gilleland, EPA Region I to Joseph M. Kwasnik, New 
England Power Service (November 4,1991). Concerning attached address 
list of PRPs. 


 Letter from Karen K. O'Neill, Green Mountain Power Corporation to 
Margery L. Adams, EPA Region I (November 7,1991). Concerning 
proposed meetings between EPA and PRPs. 


 Letter from A. Norman Terreri, Green Mountain Power Corporation; 
Michael E. Sullivan, Vermont Gas Systems; Andrew H. Aitken, New 
England Electric Systems; and Robert F. Ramey, City of Burlington to R. 
Bradford Cawley, Southern Union Company (November 25, 1991) with 
attached address list. Concerning an invitation to participate in meetings 
between EPA and PRPs. 


 Letter from A. Norman Terreri, Green Mountain Power Corporation to 
Michael Jarrett, Citizen Oil Company (December 10, 1991) with attached 
address list. Concerning minutes of PRP meeting held on 
December 6, 1991. 


 Letter from Joseph M. Kwasnik, New England Power Service to Michael 
Jasinski, EPA Region I (January 20 1992). Concerning the attached: 
A. Copies of invitation letters to PRPs 
B. List of PRP Technical Committee. 


 Letter from Michael Jasinski and Ross L. Gilleland, EPA Region I to 
Joseph M. Kwasnik, New England Power Service (January 30, 1992). 
Concerning ground rules for informational meetings and the attached: 
A. List of analytical data collected by EPA 
B. "Presentation of Preliminary Investigation Results," 


Metcalf & Eddy, Inc. 
 Letter from Michael Jasinski, EPA Region I to Joseph M. Kwasnik, New 


England Power Service (February 20, 1992). Concerning transmittal of 
two volumes of "Treatability Study - Final Report," Metcalf & Eddy, Inc. 
(February 1992). 


 Letter from Michael Jasinski, EPA Region I to Joseph M. Kwasnik, New 
England Power Service (April 10, 1992). Concerning transmittal of three 
volumes of "Supplemental Remedial Investigation - Final Report," 
Metcalf & Eddy, Inc. (March 1992). 
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11.9	 PRP-Specific Correspondence (cont'd.) 


30.	 Letter from Michael Jasinski, EPA Region I to Joseph M. Kwasnik, New 
England Power Service (April 22, 1992). Concerning transmittal of the 
May 1990 "Draft Remedial Investigation Report," Peer Consultants. 


Vermont Agency of Transportation 


31.	 Letter from Paul R. Philbrook, Vermont Agency of Transportation to 
Christian M. Rascher, EPA Region I (August 23, 1990) with attached map. 
Concerning permission to perform construction for traffic-light system. 


32.	 Letter from Ross L. Gilleland, EPA Region I to Paul R. Philbrook, 
Vermont Agency of Transportation (December 4, 1990). Concerning 
EPA's request that VT AOT wait until sample results are available before 
proceeding with construction. 


33.	 Letter from Paul R. Philbrook, Vermont Agency of Transportation to Ross 
L. Gilleland, EPA Region I (December 10, 1990). Concerning minor 
construction activity at Lakeside Avenue. 


34.	 Letter from Robert F. Ramey, City of Burlington to Mary Jane O'Donnell, 
EPA Region I (December 20, 1990). Concerning request to proceed with 
minor construction at Lakeside Avenue. 


35.	 Letter from Ross L. Gilleland, EPA Region I to Paul R. Philbrook, 
Vermont Agency of Transportation (January 18, 1991). Concerning 
contingencies for construction at Lakeside Avenue. 


36.	 Letter from Robert M. Murphy, Vermont Agency of Transportation to Ross 
L. Gilleland, EPA Region I (January 29, 1991). Concerning contingent 
approval to perform minor construction at Lakeside Avenue upon receipt of 
sample results. 


37.	 Letter from Ross L. Gilleland, EPA Region I to Robert M. Murphy, 
Vermont Agency of Transportation (May 16, 1991). Concerning 
withdrawal of wetlands permit application. 


38.	 Letter from Ross L. Gilleland, EPA Region I to Robert M. Murphy, 
Vermont Agency of Transportation (June 6, 1991). Concerning 
confirmation of proposed highway alignment. 


39.	 Letter from Robert M. Murphy, Vermont Agency of Transportation to Ross 
L. Gilleland, EPA Region I (June 14, 1991). Concerning status of 
wetlands permit and the highway alignment plan. 


40.	 Letter from Patrick J. Garahan, Vermont Agency of Transportation to Julie 
D. Belaga, EPA Region I (November 7, 1991). Concerning request for 
meeting to discuss site issues. 


41.	 Letter from Ross L. Gilleland, EPA Region I to Robert M. Murphy, 
Vermont Agency of Transportation (November 21, 1991). Concerning 
EPA's understanding of the highway project as it relates to the site and 
setting for the contingencies on minor construction at Lakeside Avenue. 


42.	 Letter from Robert M. Murphy, Vermont Agency of Transportation to Ross 
L. Gilleland, EPA Region I (December 5, 1991). Concerning clarification 
of modified highway construction plans. 


43.	 Letter from Julie D. Belaga, EPA Region I to Patrick J. Garahan, Vermont 
Agency of Transportation (December 10, 1991). Concerning withdrawal of 
request for a meeting. 


44.	 Memorandum from John H. Perkins, Vermont Agency of Transportation to 
File via Robert M. Murphy, Vermont Agency of Transportation 
(March 17, 1992). Concerning the February 21, 1992 meeting. 







Page 8 


11.12	 PRP Related Documents 


Blodgett Oven Company 


1.	 "Subsurface Investigation," Aquatec, Inc. for Blodgett Oven Company 
(July 1989). 


2.	 Letter from Craig H. Campbell, Mintz, Levin, Cohn, Ferris, Glovsky and 
Popeo (Attorney for G.S. Blodgett Company) to Ross L. Gilleland and 
Margery L. Adams, EPA Region I (November 19, 1991) with maps. 
Concerning request to redelineate boundaries and attached November 
1991 "Analytical Data to Support Exclusion of the Blodgett Property West of 
the Railroad Tracks," Aquatec, Inc. for Blodgett Oven Company. 


General Electric Company 


3.	 "Summary of Environmental Sampling," Wehran Engineering Corporation 
for General Electric Company (October 1989). 


Ultramar Petroleum, Inc. 


4.	 "Environmental Site Assessment - Ultramar Petroleum, Inc." 
ERM-Northeast for Atlantic Petroleum Company (November 1986). 


5.	 Letter from Christopher H. Marraro, Kaye, Scholer, Herman, Hays & 
Handler (Attorney for Ultramar Petroleum, Inc.) to Margery L. Adams, 
EPA Region I (November 16, 1990). Concerning objection to certain 
analytical methods used at the Ultramar site. 


6.	 Letter from Margery L. Adams to Christopher H. Marraro, Kaye, Scholer, 
Fierman, Hays & Handler (Attorney for Ultramar Petroleum, Inc.) 
(March 4, 1991). Concerning response to Mr. Marraro's 
November 16,1990 letter with attached: 
A.	 Letter from Patrick O. Gwinn and Martha L. Zirbel, Metcalf & 


Eddy, Inc. to Ross L. Gilleland, EPA Region I (January 18, 1991). 
Concerning response to Mr. Marraro's November 16, 1990 letter. 


B.	 Letter from Patrick O. Gwinn and Martha L. Zirbel, Metcalf & 
Eddyjnc. to Ross L. Gilleland, EPA Region I (February 22, 1991). 
Concerning further clarification of analytical methods. 


C.	 Standard Practice for Identification of Waterborne Oils. 
D.	 Appendix G - Analytical Method for Determining Fuel Oil 


Component in Soil/Sediment. 


Vermont Agency of Transportation 


7.	 "Final Summary- Burlington Administrative Action Environmental 
Statement," Vermont Agency of Transportation and U.S. Department of 
Transportation (1977). 


8.	 "Burlington Southern Connector - Remedial Action and Highway 
Construction Study," Perkins Jordan, Inc. for Vermont Agency of 
Transportation (October 1982). 


9.	 "Draft Burlington Southern Connector - Remedial Action and Highway 
Construction Assessment - Phase II," Perkins Jordan, Inc. for Vermont 
Agency of Transportation (January 1983). 


10.	 "Burlington Southern Connector Permit Application - Design Report ­
Volume 1," Perkins Jordan, Inc. for Vermont Agency of Transportation 
(January 1984). 
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11.12	 PRP Related Documents (cont'd.) 


11.	 "Burlington Southern Connector Permit Application - Technical Appendices 
- Volume 2," Perkins Jordan, Inc. for Vermont Agency of Transportation 
(January 1984). 


12.	 "Burlington Southern Connector Permit Application - Groundwater 
Treatment Plant Operations and Maintenance Manual - Volume 3," Perkins 
Jordan, Inc. for Vermont Agency of Transportation (January 1984). 


13.	 "Southern Connector Subsurface Contamination Search," Aquatec, Inc. for 
Vermont Agency of Transportation (June 1988). 


14.	 "Wiessner Property and St. Johnsbury Trucking Sites Subsurface 
Contamination Delineation Survey," Aquatec, Inc. for Vermont Agency of 
Transportation (February 1989). 


15.	 "Evaluation of the Final Environmental Impact Statement for the Champlain 
Parkway/Burlington Southern Connector," U.S. Department of 
Transportation and Vermont Agency of Transportation (March 13, 1989). 


13.0	 Community Relations 


13.1	 Correspondence 


1.	 Letter from Theresa Freeman, Vermonters Organized for Cleanup to 
Michael R. Deland, EPA Region I (July 26, 1985). Concerning the 
reauthorization of Superfund. 


2.	 Letter from Michael R. Deland, EPA Region I to Theresa Freeman, 
Vermonters Organized for Cleanup (January 14, 1986). Concerning a 
status report on site activities. 


3.	 Letter from Mark L. Wert, ICF Kaiser Engineers to Robert F. Ramey, City 
of Burlington (June 5, 1990). Concerning information to be included in 
the community relations plan. 


4.	 Letter from William J. Keogh Sr. to Christain M. Rascher, EPA Region I 
(September 4,1990). Concerning lack of progress with site cleanup 
causing delay in construction of die Southern Connector. 


5.	 Letter from Ross L. Gilleland, EPA Region I to William J. Keogh Sr. 
(November 29, 1990). Concerning current and future activities at the site. 


6.	 Letter from Ross L. Gilleland, EPA Region I to Cindy Houston 
(December 12,1990). Concerning receipt of information packet 


13.2	 Community Relations Plans 


1. "Community Relations Plan," EPA Region I (December 1990). 


13.3	 News Clippings/Press Releases 


Press Releases 


1.	 "Environmental News - EPA to Hold Public Meeting to Discuss Pine Street 
Barge Canal Superfund Site," EPA Region I (March 22, 1989). 


2.	 "Environmental News - EPA Moves Into New Phase of Remedial 
Investigation at the Pine Street Canal Superfund Site in Burlington, 
Vermont," EPA Region I (August 31, 1990). 


3.	 "Environmental News - EPA Announces Open House for Residents Near 
Pine Street Canal Superfund Site in Burlington, Vermont," EPA Region I 
(November 23, 1990). 
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13.3	 News Clippings/Press Releases (cont'd.) 


4.	 "Environmental News - Media Advisory," EPA Region I 
(November 23, 1990). Concerning open house to be held at the site. 


5.	 "Open House for the Pine Street Canal Superfund Site," EPA Region I 
(Decembers, 1990). 


6.	 "Environmental News - EPA Announces Two Weeks of Additional Field 
Studies at the Pine Street Canal Superfund Site in Burlington, Vermont," 
EPA Region I (April 3, 1992). 


13.5	 Fact Sheets 


1.	 "EPA Completes Plans," EPA Region I (March 1989). Concerning plans 
for conducting an investigation into contamination at the site. 


2.	 "EPA Conducts Biological Studies," EPA Region I (May 1990). 
Concerning plans to conduct biological and aquatic field studies at the site. 


3.	 "EPA Announces Results of Treatability Studies," EPA Region I 
(February 1992). Concerning summary of major findings of the treatability 
studies. 


4.	 "EPA Announces Results of Remedial Investigations," EPA Region I 
(April 1992). Concerning findings of widespread contamination of soils, 
ground water and sediments. 


14.0	 Congressional Relations 


14.1	 Correspondence 


1.	 Letter from Curtis A. Moore, U.S. Senate to Eric Sapirstein, EPA 
Headquarters (September 10,1981). Concerning information received on 
two sites in Vermont. 


2.	 Letter from Jack Woolley to Robert T. Stafford, U.S. Senate 
(September 30, 1981). Concerning information on two sites in Vermont. 


3.	 Letter from James M. Jeffords, Patrick J. Leahy and Peter Smith, U.S. 
Senate to Julie D. Belaga, EPA Region I (March 14, 1990). Concerning 
lack of progress at the site and a request for a meeting to be held in 
April 1990. s\ 


4.	 Memorandum from|jBob Paquin, Office of Patrick J. Leahy, U.S. Senate to 
May 10, 1990 Meeting Participants (May 2, 1990). Concerning relocation 
of meeting to the Aiken Forestry Research Lab in Burlington. 


5.	 Letter from James M. Jeffords, U.S. Senate to Julie D. Belaga, EPA 
Region I (July 9,1991). Concerning adherence to site schedules. 


6.	 Letter from Julie D. Belaga, EPA Region I to James M. Jeffords, U.S. 
Senate (August 8, 1991). Concerning status report on activities at the site. 


19.0	 Resource Conservation and Recovery Act (RCRA) Records 


Although not expressly listed in this Index, all documents contained in the 
September 1991 Resource Conservation and Recovery Act (RCRA) Administrative Record 
are incorporated by reference herein, and are expressly made apan of this Preliminary 
Administrative Record. 
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ADMINISTRATIVE RECORD ADDENDUM INDEX
 



for the 


Pine Street Canal NPL Site 


1.0	 Pre-Remedial Records 


1.1	 CERCLIS Site Discovery 


1.	 "Site Identification," EPA Region I (July 9, 1981). 


1.2	 Preliminary Assessment 


1.	 "Site Identification and Preliminary Assessment," EPA Region I 
(Octobers, 1981). 


2.	 "Site Identification and Preliminary Assessment," EPA Region I 
(May 27, 1982). 


3.0	 Remedial Investigation (RI) 


3.1	 Correspondence 


1.	 Letter from John A. Malter, Vermont Agency of Environmental 
Conservation to Richard C. Boynton, EPA Region I (November 20, 1986). 
Concerning the State's decision to discontinue contracting for site studies. 


2.	 Letter from Richard C. Boynton, EPA Region I to John A. Malter, Vermont 
Agency of Environmental Conservation (December 18, 1986). Concerning 
the State's decision not to continue with site studies. 


3.	 Letter from Karle L. Snyder, U.S. Department of Transportation Federal 
Highway Administration to Paula Fitzsimmons, EPA Region I 
(April 13, 1989). Concerning the transmittal of boring logs and the attached 
February 22, 1985 letter from Elizabeth A. Higgins, EPA Region I. 


3.2	 Sampling and Analysis Data 


1.	 "Technical Memorandum - Summary of Sampling Modifications ­
Biological Assessment," Metcalf & Eddy, Inc. (May 15, 1990). 


2.	 Letter from Andrew Beliveau, Metcalf & Eddy, Inc. to Deb Szaro, EPA 
Region I (September 27, 1990). Concerning the attached development of 
total PAH/carcinogenic PAH method. 


3.	 Memorandum from Joseph Montanaro, EPA Region I to Daniel Granz, 
EPA Region I (May 7, 1992). Concerning the attached low-level purgeable 
organic analysis. 


4.	 Memorandum from Peter Philbrook, Shirish Vora and Richard Siscanaw, 
EPA Region I to Daniel Granz, EPA Region I (May 13, 1992). Concerning 
the attached gas chromatography-mass spectrometry analysis of extractable 
organics in aqueous samples. 


5.	 Memorandum from Peter Philbrook, Shirish Vora, ES AT and Richard 
Siscanaw, EPA Region I to Daniel Granz, EPA Region I (May 14, 1992). 
Concerning the attached gas chromatography-mass spectrometry analysis of 
extractable organics in aqueous samples. 







3.2	 Sampling and Analysis Data (cont'd.) 


6.	 Memorandum from Daniel S. Granz, EPA Region I to Michael Jasinski, 
EPA Region I (May 21, 1992). Concerning PAH data from well samples. 


7.	 Letter from Martha L. Zirbel, Metcalf & Eddy, Inc. to Michael Jasinski, 
EPA Region I (June 26, 1992). Concerning the attached analysis of coal tar 
samples. 


8.	 Letter from Christopher M. Crandell, The Johnson Company to Michael 
Jasinski, EPA Region I (July 1, 1992). Concerning the attached: 
A.	 Map of sampling locations 
B.	 Table 1 - Fuel Characterization 
C.	 Table 2 - Hazardous Waste Characterization 
D.	 Table 3 - Asphalt Batch Plant Characteristics 
E.	 Laboratory analysis reports. 


9.	 Commercial Testing & Engineering Co. Analysis Report No. 71-34861 for 
the The Johnson Company (July 9, 1992). Handwritten note regarding 
viscosity reading is from The Johnson Company. 


10.	 "START Program - Computer Assisted Site Evaluation of Carcinogenic 
PAH Contamination in Soil and Sediment," EPA Region I 
(October 2, 1992). 


3.4	 Interim Deliverables 


1.	 "Draft Technical Memorandum - Review of Site Information and 
Contaminant Information," Metcalf & Eddy, Inc. (June 1990). 


2.	 Letter from Gary P. Kjelleren, General Electric to Ross Gilleland, EPA 
Region I (June 13, 1991). Concerning the attached: 
A.	 "CERCLA Oversight," General Electric (November 1990) 
B.	 "Draft - Report on Oversight for the CERCLA Field Activities 


Conducted at the GE, Lakeside Avenue Facility, Burlington, 
Vermont," Wehran Engineering for General Electric 
(February 1990). 


3.	 Letter from Gary P. Kjelleren, General Electric to Michael Jasinski, EPA 
Region I (July 13, 1992). Concerning transmittal of the attached April 1992 
"Oversight Report for EPA Activities on the GE Site on 
April 16 and 20, 1992." 
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3.6	 Remedial Investigation (RI) Reports 


Reports 


1.	 "Technical Memorandum No. 14 - Pine Street Canal - Supplemental RI/FS ­
Task 3," Metcalf & Eddy, Inc. (June 16, 1992). 


Comments 


The documents upon which entry numbers 2 through 5 comment arefiled and cited 
as entry numbers 5 through 7 in 3.6 Remedial Investigation (RI) Reports of the 
May 18,1992 Initial Administrative Record for this site. 


2.	 Comments Dated July 1, 1992 from Gary P. Kjelleren, General Electric on 
the March 1992 "Supplemental Remedial Investigation Final Report ­
Volumes I - IE," Metcalf & Eddy, Inc. 


3.	 Comments Dated July 1, 1992 from Gary P. Kjelleren, General Electric on 
the March 1992 Supplemental Remedial Investigation Final Report," 
Metcalf & Eddy, Inc., the February 1992 "Treatability Study Final Report," 
Metcalf & Eddy, Inc., and the May 1992 "Baseline Risk Assessment Final 
Report," Metcalf & Eddy, Inc. 


4.	 Comments Dated July 10, 1992 from Joseph M. Kwasnik for A. Norman 
Terreri, Green Mountain Power Corporation for the PRP Technical 
Committee on the March 1992 Supplemental Remedial Investigation Final 
Report," Metcalf & Eddy, Inc., the February 1992 "Treatability Study Final 
Report," Metcalf & Eddy, Inc., and the May 1992 "Baseline Risk 
Assessment Final Report," Metcalf & Eddy, Inc. 


5.	 Comments Dated July 24, 1992 from Robert R. Dill, Whiting Company on 
the March 1992 "Supplemental Remedial Investigation Final Report ­
Volumes I - III," Metcalf & Eddy, Inc. 


3.7	 Work Plans and Progress Reports 


Reports 


1.	 Letter from Martha L. Zirbel, Metcalf & Eddy, Inc. to Michael Jasinski, 
EPA Region I (April 7, 1992). Concerning the attached: 
A.	 "Field Sampling Plan Addendum," (April 6, 1992) 
B.	 "Quality Assurance Project Plan Addendum," (April 6, 1992). 


2.	 "Groundwater (monitoring and production) Well Sampling - Spring 1992," 
EPA Region I (April 8, 1992). 
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3.7	 Work Plans and Progress Reports (cont'd.) 


Comments 


The documents upon which entry number 1 comment are filed and cited as entry 
numbers 6 and 7 in 3.4 Interim Deliverables and entry number 2 in 3.7 Work Plan 
and Progress Reports of the May 18, 1992 Initial Administrative Record for this 
site. 


3.	 Comments Dated April 12, 1989 from Gary P. Kjelleren and Douglas E. 
Seely, Wehran Engineering for General Electric on the March 20, 1989 
"Field Operations Plan for Pine Street Canal Site Remedial 
Investigation/Feasibility Study," "Quality Assurance Project Plan for Pine 
Street Canal Remedial Investigation/Feasibility Study," and "Work Plan 
Volume I - Technical - for Remedial Investigation/Feasibility Study," PEER 
Consultants. 


3.9	 Health Assessments 


1.	 Memorandum from Tammie A. McRae, Department of Health & Human 
Services Agency of Toxic Substances and Disease Registry to Suzanne 
Simon, EPA Region I (October 29, 1992). Concerning a health 
consultation for the site. 


3.10	 Endangerment Assessments 


1.	 "Baseline Risk Assessment Final Report," Metcalf & Eddy, Inc. 
(May 1992). 


Comments 


2.	 Comments Dated July 1, 1992 from Gary P. Kjelleren, General Electric on 
the "Baseline Risk Assessment Final Report," Metcalf & Eddy, Inc. 
(May 1992). 


3.	 Cross-Reference: Comments Dated July 1, 1992 from Gary P. Kjelleren, 
General Electric on the March 1992 Supplemental Remedial Investigation 
Final Report," Metcalf & Eddy, Inc., the February 1992 " i reatabiliry Study 
Final Report," Metcalf & Eddy, Inc., and the May 1992 "Baseline Risk 
Assessment Final Report," Metcalf & Eddy, Inc. [Filed and cited as entry 
number 3 in 3.6 Remedial Investigation (RI) Reports]. 


4.	 Cross-Reference: Comments Dated July 10, 1992 from Joseph M. 
Kwasnik for A. Norman Terreri, Green Mountain Power Corporation for 
the PRP Technical Committee on the March 1992 Supplemental Remedial 
Investigation Final Report," Metcalf & Eddy, Inc., the February 1992 
"Treatability Study Final Report," Metcalf & Eddy, Inc., and the May 1992 
"Baseline Risk Assessment Final Report," Metcalf & Eddy, Inc. [Filed and 
cited as entry number 4 in 3.6 Remedial Investigation (RI) Reports]. 


5.	 Comments Dated July 22, 1992 from Robert Dill, Whiting Company on the 
July 10, 1992 Comments from Joseph M. Kwasnik for A. Norman Terreri, 
Green Mountain Power Corporation for the PRP Technical Committee on 
the March 1992 Supplemental Remedial Investigation Final Report," 
Metcalf & Eddy, Inc., the February 1992 "Treatability Study Final Report," 
Metcalf & Eddy, Inc., and the May 1992 "Baseline Risk Assessment Final 
Report," Metcalf & Eddy, Inc. 
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4.0 Feasibility Study (FS) 


4.1 Correspondence 


1.	 Letter from A. Norman Terreri, Green Mountain Power Corporation to Julie 
Belaga, EPA Region I (May 6, 1992). Concerning the PRP Technical 
Committee's request to extend the review period for various feasibility 
studies. 


2.	 Letter from Peter A. Clavelle, Mayor of Burlington to Julie Belaga, EPA 
Region I (May 8, 1992). Concerning support for the PRP Technical 
Committee's request to extend the review period for various feasibility 
studies. 


3.	 Letter from William E. Ahearn, Vermont Agency of Natural Resources to 
Mary Jane O'Donnell, EPA Region I (May 11, 1992). Concerning support 
for PRP Technical Committee's request to extend the review period for 
various feasibility studies. 


4.	 Letter from Karen K. O'Neill, Green Mountain Power Corporation to Ross 
Gilleland, EPA Region I (May 13, 1992). Concerning inclusion of 
Comments Dated January 11, 1991 from Groundwater Technology, Inc. 
for Green Mountain Power Corporation on the October 1990 "Treatability 
Study Work Plan," Metcalf & Eddy, Inc. in the Administrative Record. 


5.	 Letter from Todd G. Schwendeman, Groundwater Technology, Inc. to 
Ross Gilleland, EPA Region I (May 14, 1992). Concerning release from 
copyright restrictions on the Comments Dated January 11, 1991 from 
Groundwater Technology, Inc. for Green Mountain Power Corporation on 
the October 1990 "Treatability Study Work Plan," Metcalf & Eddy, Inc. 


6.	 Letter from Julie Belaga, EPA Region I to Peter A. Clavelle, Mayor of 
Burlington (May 29, 1992). Concerning EPA's approval of a 60-day 
extension for review of various feasibility studies. 


7.	 Letter from Julie Belaga, EPA Region I to A. Norman Terreri, Green 
Mountain Power Company (May 29,1992) with attached letter from Julie 
Belaga, EPA Region I to Peter A. Clavelle, Mayor of Burlington. 
Concerning EPA's approval of a 60-day extension for the completion of the 
Feasibility Study and issuance of a Proposed Plan. 


8.	 Letter from Michael Jasinski, EPA Region I to Joseph M. Kwasnik, New 
England Power Service (June 5, 1992). Concerning the transmittal of 
several remedial documents and the attached "Draft - Remedial Action 
Objectives for the Pine Street Canal Site." 


9.	 Letter from Joseph M. Kwasnik, New England Power Service to Michael 
Jasinski, EPA Region I (June 10, 1992). Concerning the attached 
"Anticipated Schedule for the Development of Additional Remedial 
Alternative Information to EPA." 


10.	 Letter from Mary Jane O'Donnell for Michael Jasinski, EPA Region I to 
Joseph M. Kwasnik; New England Power Service (June 12, 1992). 
Concerning EPA's approval of The Johnson Company to perform sampling 
and analysis activities for the PRP Technical Committee. 


11.	 Letter from Julie Belaga, EPA Region I to Mark T. Eldridge, City of 
Burlington (July 2, 1992). Concerning zoning issues as they pertain to 
remediation at the site. 


12.	 Letter from Julie Belaga, EPA Region I to Robert F. Ramey, City of 
Burlington (July 2, 1992). Concerning EPA's review of a containment 
remedial alternative for the site which involves capping. 
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4.1	 Correspondence (cont'd.) 


^ 13. Letter from Peter A. Clavelle, Mayor of Burlington to Julie Belaga, EPA 
Region I (August 27, 1992). Concerning a request for a personal briefing 
of the Feasibility Study and the Proposed Plan. 


14.	 Letter from Howard Dean, Governor of Vermont and Peter Clavelle, Mayor 
of Burlington to Julie Belaga, EPA Region I (October 26, 1992). 
Concerning the hope that EPA will approve the PRP Technical Committee's 
remediation plan. 


4.2	 Sampling and Analysis Data 


1.	 Letter from Gary P. Kjelleren, General Electric to Michael Jasinski, EPA 
Region I (February 28, 1992). Concerning the attached water-quality 
results from the oldest well on GE's property. 


2.	 Letter from Joseph M. Kwasnik, New England Power Service to Michael 
Jasinski, EPA Region I (June 5, 1992). Concerning transmittal of the 
attached June 1992 "Sampling and Analysis Work Plan for Limited 
Supplemental Feasibility Study," The Johnson Company for The PRP 
Technical Committee. 


3.	 "Amendment to the Sampling and Analysis Work Plan for Limited 
Supplemental Feasibility Study," The Johnson Company for the PRP 
Technical Committee (June 11, 1992). 


4.	 Letter from Alfred F. Clancy and Martha L. Zirbel, Metcalf & Eddy, Inc. to 
Michael Jasinski, EPA Region I (Aug 5, 1992). Concerning the Tier I 
validation performed on TCLP inorgar; analytical data packages from 
Lancaster Laboratories. 


5.	 Letter from Alfred F. Clancy and Martha L. Zirbel, Metcalf & Eddy, Inc. to 
Michael Jasinski, EPA Region I (August 5, 1992). Concerning the Tier I 
validation performed on TCLP organic analytical data packages from 
Lancaster Laboratories. 


Comments 


6.	 Comments Dated June 12,1992 from Michael Jasinski, EPA Region I on 
the June 1992 "Sampling & Analysis Work Plan for Limited Supplemental 
Feasibility Study," The Johnson Company for the PRP Technical 
Committee. 


The remaining Sampling and Analysis Data for the Feasibilitv Study (FS) may be 
reviewed, by appointment only, at EPA Region I, Boston, Massachusetts. 


4.4	 Interim Deliverables 


Reports 


1.	 "Te, cal Memorandum - Treatability Study," Metcalf & Eddy, Inc. 
(Fina al information is withheld as CONFIDENTIAL). 


2.	 "Technical Memorandum No. 2 - Treatability Study - Pumping Test Plan," 
Metcalf & Eddy, Inc. (August 15, 1990) (Financial information is withheld 
as CONFIDENTIAL). 


3.	 "Technical Memorandum No. 3 - Treatability Study," Metcalf & Eddy, Inc. 
4.	 "Technical Memorandum No. 4 - Treatability Study - Bioremediation 


Literature Search," Metcalf & Eddy, Inc. 
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4.4	 Interim Deliverables (cont'd.) 


5.	 "Technical Memorandum No. 5 - Treatability Study - Trial Pumping Test 
Results," Metcalf & Eddy, Inc. (September 13, 1990). 


6.	 "Technical Memorandum No. 6 - Treatability Study," Metcalf & Eddy, Inc. 
7.	 "Technical Memorandum No. 7 - Treatability Study - Task 7," 


Metcalf & Eddy, Inc. (January 4, 1991). 
8.	 "Technical Memorandum No. 8 - Treatability Study ," Metcalf & Eddy, Inc. 
9.	 "Site Health and Safety Plan," The Johnson Company for Green Mountain 


Power Corporation (June 1992). 
10.	 "A Stage IA Cultural Resources Survey of the Pine Street Canal Superfund 


Site," John Milner Associates for Metcalf & Eddy, Inc. (1992). 


Comments 


The documents upon which entry numbers 11 and 12 comment are filed and cited 
as entry numbers 3 and 4 in 4.4 Interim Deliverables of the May 18, 1992 Initial 
Administrative Record for this site. 


11.	 Cross-Reference: Comments Dated July 1, 1992 from Gary P. Kjelleren, 
General Electric on the March 1992 Supplemental Remedial Investigation 
Final Report," Metcalf & Eddy, Inc., the February 1992 "Treatability Study 
Final Report," Metcalf & Eddy, Inc., and the May 1992 "Baseline Risk 
Assessment Final Report," Metcalf & Eddy, Inc. [Filed and cited as entry 
number 3 in 3.6 Remedial Investigation (RI) Reports]. 


12.	 Cross-Reference: Comments Dated July 10, 1992 from Joseph M. 
Kwasnik for A. Norman Terreri, Green Mountain Power Corporation for 
the PRP Technical Committee on the March 1992 Supplemental Remedial 
Investigation Final Report," Metcalf & Eddy, Inc., the February 1992 
"Treatability Study Final Report," Metcalf & Eddy, Inc., and the May 1992 
"Baseline Risk Assessment Final Report," Metcalf & Eddy, Inc. [Filed and 
cited as entry number 4 in 3.6 Remedial Investigation (RI) Reports]. 


4.5	 Applicable or Relevant and Appropriate Requirements (ARARs) 


1.	 Letter from Arthur D. Aldrich, Vermont Agency of Transportation to Eric 
Gilbertson, Vermont Agency of Development andCommunity Affairs 
(September 10,1984). Concerning historical information about the site. 


2.	 Meeting Notes, Vermont Agency of Development and Community Affairs 
and Vermont Advisory Council on Historic Preservation (August 7, 1985). 
Concerning shipwrecks in the canal not be endangered by the cleanup. 


3.	 Letter from David Skinas, Vermont Agency of Development and 
Community Affairs to Stanley Corneille, Vermont Agency of Natural 
Resources (January 26, 1988). Concerning possible impact of cleanup 
activities to the canal and associated historic resources. 


4.	 Letter from Stanley Corneille, Vermont Agency of Natural Resources to 
Paula L. Fitzsimmons, EPA Region I (February 4, 1988). Concerning 
transmittal of a copy of the January 26, 1988 letter from David Skinas, 
Vermont Agency of Development Community Affairs. 
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4.5 Applicable or Relevant and Appropriate Requirements (ARARs) (cont'd.) 


5.	 Letter from Giovanna Peebles, Vermont Agency of Development and 
Community Affairs and Paula L. Fitzsimmons, EPA Region I 
(February 23, 1989). Concerning EPA's responsibility for carrying out 
archaeological studies of known shipwrecks at the site. 


6.	 "Urban Renewal Plan for the Waterfront Revitalization District - A 
Re vital ization Strategy for the 1990s and Beyond," Burlington Planning 
Commission (September 24, 1990). 


7.	 "Burlington Municipal Development Plan (pages 14, 15, 44, 97, 100, and 
3 maps)," Burlington City Council, Mayor of Burlington, and the 
Burlington Planning Commission (June 1991). 


8.	 Letter from David Webster, EPA Region I to William Ahearn, Vermont 
Agency of Natural Resources (January 3, 1992). Concerning Vermont's 
regulatory requirements. 


9.	 Memorandum from Giovanna Peebles, Vermont Agency of Development 
and Community Affairs to Robert B. Finucane and Stanley Corneille, 
Vermont Agency for Natural Resources (January 15, 1992) with attached 
map. Concerning EPA's compliance with Section 106 of the National 
Historic Preservation Act 


10.	 Letter from Robert B. Finucane, Vermont of Agency of Natural Resources 
to Mary Jane O'Donnell, EPA Region I (March 2, 1992). Concerning 
Vermont's regulatory requirements. 


11.	 Letter from Robert B. Finucane, Vermont of Agency of Natural Resources 
to Mary Jane O'Donnell, EPA Region I (October 22, 1992). Concerning 
groundwater reclassification at the site. 


12.	 Letter from Peter A. Clavelle, Mayor of Burlington to Julie Belaga, EPA 
Region I (October 26, 1992). Concerning groundwater reclassification at 
the site and the attached: 
A.	 "Draft - Interim Procedures for the Submission and Review of 


Proposals for the Reclassification of Ground Water to Class IV," 
Secretary of the Agency of Natural Resources (October 13, 1992) 


B.	 "Draft - Hazardous Materials Management Division Policy to Map 
Class IV Ground Water Areas," Department of Environmental 
Conservation (October 13, 1992) 


C.	 Title 10, Vermont Statutes Annotated, Chapter 48, Groundwater 
Protection (November 30, 1988). 


13.	 Letter from Robert F. Ramey, City of Burlington to Ross Gilleland, EPA 
Region I (October 26, 1992). Concerning attached excerpts from Code of 
Ordinances pertaining to potable water. 


14.	 Memorandum from Stephen Mangion, EPA Region I to Sheila Eckman, 
EPA Region I (November 3, 1992). Concerning ground water 
classification at the site. 


4.6	 Feasibility Study (FS) Reports 


1.	 "Feasibility Study - Final Report - Volume I," Metcalf & Eddy, Inc. 
(November 1992). 


2.	 "Feasibility Study - Final Report - Volume II," Metcalf & Eddy, Inc. 
(November 1992). 


3.	 "Feasibility Study - Final Report - Volume III," Metcalf & Eddy, Inc. 
(November 1992). 
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4.7	 Work Plans and Progress Reports 


1.	 Memorandum from Barbara Wyskowski, Metcalf & Eddy, Inc. to Martha 
L. Zirbel, Metcalf & Eddy, Inc. (July 6, 1992). Concerning oversight of 
field work for the Limited Feasibility Study at the site. 


4.9	 Proposed Plans for Selected Remedial Action 


1.	 "EPA Proposes Cleanup Plan for the Pine Street Canal Superfund Site," 
EPA Region I (November 1992). 


10.0	 Enforcement 


10.1	 Correspondence 


1.	 Letter from Merrill S. Hohman, EPA Region I to Charles M. Samuelson 
(November 6, 1992). Concerning the Proposed Plan for site cleanup. 


2.	 Letter from Merrill S. Hohman, EPA Region I to Robert H. Penniman 
(November 6, 1992). Concerning the Proposed Plan for site cleanup. 


3.	 Letter from Merrill S. Hohman, EPA Region I to Philip H. Hoff 
(November 6, 1992). Concerning the Proposed Plan for site cleanup. 


4.	 Letter from Merrill S. Hohman, EPA Region I to Thomas A. Farrell 
(November 6, 1992). Concerning the Proposed Plan for site cleanup. 


5.	 Letter from Merrill S. Hohman, EPA Region I to George P. Barrett 
(November 6, 1992). Concerning the Proposed Plan for site cleanup. 


6.	 Letter from Merrill S. Hohman, EPA Region I to James Fitzgerald, Central 
Vermont Railroad (November 6, 1992). Concerning the Proposed Plan for 
site cleanup. 


7.	 Letter from Merrill S. Hohman, EPA Region I to Charles A. Cairns, 
Champlain Oil Company (November 6, 1992). Concerning the Proposed 
Plan for site cleanup. 


8.	 Letter from Merrill S. Hohman, EPA Region I to The Augsbury 
Corporation, c/o Atlantic Fuels Marketing Corp. (November 6, 1992). 
Concerning the Proposed Plan for site cleanup. 


9.	 Letter from Merrill S. Hohman, EPA Region I to President, Allied-Signal, 
Inc. (November 6, 1992). Concerning the Proposed Plan for site cleanup. 


10.	 Letter from Merrill S. Hohman, EPA Region I to Richard Grundler, Robert 
Perrin, Charles Hadden, Richard Reed, Stanley Smith, Stuart Jacobs, 
Robert Watson, Charles Shea, Stan Fersing (formerly The Leverage Group) 
(November 6, 1992). Concerning the Proposed Plan for site cleanup. 


11.	 Letter from Merrill S. Hohman, EPA Region I to Stan Cyphers, Uhlman 
Co. (November 6, 1992). Concerning the Proposed Plan for site cleanup. 


12.	 Letter from Merrill S. Hohman, EPA Region I to George L. Lindemann, 
Southern Union Company (November 6, 1992). Concerning the Proposed 
Plan for site cleanup. 


13.	 Letter from Merrill S. Hohman, EPA Region I to John W. Rowe, New 
England Power Service (November 6, 1992). Concerning the Proposed 
Plan for site cleanup. 


14.	 Letter from Merrill S. Hohman, EPA Region I to Robert M. Furek, 
Heublein, Inc. (November 6, 1992). Concerning the Proposed Plan for site 
cleanup. 


15.	 Letter from Merrill S. Hohman, EPA Region I to Robert Heinemann, U.S. 
Department of Commerce (November 6, 1992). Concerning the Proposed 
Plan for site cleanup. 
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10.3	 State and Local Enforcement Records 


1.	 Memorandum from W. William Martinez, Vermont Department of Water 
Resources to A. William Albert, Vermont Department of Water Resources 
(July 18, 1968). Concerning oil spilled into Lake Champlain and action 
action taken to contain the spill. 


2.	 Memorandum from Water Quality Section, Vermont Department of Water 
Resources to A. William Albert, Vermont Department of Water Resources 
(July 23, 1968). Concerning meeting notes discussing oil pollution caused 
by the Burlington Gas Works. 


3.	 Report of Investigation of E.B. & A.C. Whiting Co., Army Corps of 
Engineers, Case #77-064 (June 2, 1977). 


4.	 Report of Investigation of General Electric, Army Corps of Engineers, Case 
#78-218. Concerning the attached: 
A.	 Letter from Phillip W. McGrade, Army Corps of Engineers to 


General Electric (January 11, 1979). Concerning placement of fill 
material in wetlands area adjacent to the site. 


B.	 Letter from W.N. Aswad, General Electric to Phillip W. McGrade, 
Army Corps of Engineers (January 19, 1979). Concerning material 
inadvertently deposited at the site. 


C.	 Report of Investigation, Martha Abair, Army Corps of Engineers. 
D.	 Letter from D.E. Momot, General Electric to G.A. Laraway, Army 


Corps of Engineers (September 14, 1979). Concerning transmittal 
of a work plan describing GE's proposal to remove fill. 


E.	 Letter from Phillip W. McGrade, Army Corps of Engineers to D.E. 
Momot, General Electric (December 14, 1979). Concerning GE's 
violation of Federal statutes by performing work at the site without 
an Army permit. 


F.	 General Location Map, Burlington Harbor, Vermont (1974). 


10.5	 General Negotiations 


1.	 Special-Notice Letter from Merrill S. Hohman, EPA Region I to List 
(February 23,1988). Concerning a demand for reimbursement of costs 
incurred, and those expected to be incurred, in response to the 
environmental problems at the site. Letter was sent to the following: 
Michael Jarrett, Citizens Oil Company 
Bernard Sanders, Mayor of Burlington 
Derrick Davis, Davis Development Corporation 
Christine Farrell 
Louis Farrell, L.E. Farrell Company, Inc. 
Robert McLaughlin, G.S. Blodgett Company 
Karen K. O'Neill, Green Mountain Power 
Susan C. Crampton, Vermont Agency of Transportation 
Derrick Davis, Maltex Partnership 
Anette S. Lewis, New England Electric Service 
Christopher Marraro for Ultramar Petroleum 
Andrew Field, Vermont Development Credit Corporation 
Douglas Wacek, Vermont Gas Systems 
John Pennington, Vermont Railroad 
Robert R. Dill, E.B. & A.C. Whiting Company, Inc. 
W.N. Aswad, General Electric 
William Milaschewski, St. Johnsbury Trucking. 
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10.7	 EPA Administrative Orders 


1.	 Letter from Ira W. Leighton for Merrill S. Hohman, EPA Region I to 
Thomas R. Viall, U.S. Department of Justice (May 12, 1989). Concerning 
the attached Administrative Order for Access. 


10.8	 EPA Consent Decrees 


1.	 Consent Decree, United States v. Green Mountain Power Corp., New 
England Electric System, and Vermont Gas Systems, Inc., United States 
District Court for the District of Vermont, Civil Action No. 88-307 
(June 22, 1990). 


10.10	 Trial Documents 


1.	 The following documents were reproduced in response to a request for 
production of documents: 
A.	 News of Green Mountain Power Corporation (October 1928) 
B.	 News of Green Mountain Power Corporation (December 1928) 
C.	 News of Green Mountain Power Corporation (August 1929) 
D.	 News of Green Mountain Power Corporation (September 1929) 
E.	 News of Green Mountain Power Corporation (October 1929) 
F.	 News of Green Mountain Power Corporation (November 1929) 
G.	 "Tar-Like Substance in Lake Traced to Source, Stopped," 


Burlington Free Press, Burlington, VT (June 9, 1966) 
H.	 "Burlington's Gas House Comes Down," Burlington Free Press, 


Burlington, VT (November 21, 1966) 
I.	 "Hanoi After U.S. Attack?," Burlington Free Press, Burlington, VT 


(May 29, 1967) 
J.	 "Officials Continue Battle Against Flow of Sludge," 


(July 24, 1968) 
K.	 "Workers Try to Dam the Pollution." 


11.0	 Potentially Responsible Party (PRP) 


11.2	 Contractor Related Correspondence 


1.	 Letter from Christopher M. Crandell, The Johnson Company for the PRP 
Technical Committee to Michael Jasinski, EPA Region I 
(June 23, 1992). Concerning field work performed at the site. 


2.	 Letter from Christopher M. Crandell, The Johnson Company for the PRP 
Technical Committee to Michael Jasinski, EPA Region I 
(August 11, 1992). Concerning remedial alternative technology cost 
estimate. 


11.9	 PRP-Specific Correspondence 


G.S. Blodgett International Corp. 


1.	 Letter from William A. Sullivan Jr., EPA Headquarters to G.S. Blodgett 
International Corp. (March 5, 1982). Concerning notice of potential 
liability. 
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11.9	 PRP-Specific Correspondence (cont'd.) 


Citizens Oil Company 


2.	 Letter from Merrill S. Hohman, EPA Region I to President or General 
Manager, Citizens Oil Company (May 4, 1987). Concerning notice of 
potential liability and a request for information. 


City of Burlington 


3.	 Letter from Merrill S. Hohman, EPA Region I to Bernard Sanders, Mayor 
of Burlington (May 4, 1987). Concerning notice of potential liability and a 
request for information. 


4.	 Letter from Paul Keough for Julie Belaga, EPA Region I to Peter A. 
Clavelle, Mayor of Burlington (January 24, 1992). Concerning response to 
the December 6, 1991 letter expressing concerns over delays at site. 


The maps associated with entry numbers 5 and 6 may be reviewed, by appointment 
only, at EPA Region I, Boston, Massachusetts. 


5.	 Letter from Robert F. Ramey, City of Bu ;ngton to Julie Belaga, EPA 
Region I (June 5, 1992). Concerning trai >mittal of the attached analysis 
and recommendation from the Burlington Conservation Board regarding 
potential EPA wetlands remediation strategy. 


6.	 Cross-Reference: Letter from Julie Belaga, EPA Region I to Robert F. 
Ramey, City of Burlington (July 2, 1992). Concerning EPA's review of a 
containment remedial alternative for the site which involves capping [Filed 
and cited as 4.1.12 in 4.1 Correspondence]. 


7.	 "Aspects of the Pine Street Barge Canal Area: Additional Information 
Relative to the Supplemental Remedial Investigation (RI), Urban Storm 
Water Run-off, and Local Topology," (July 14, 1992) with attached: 
A.	 "Lake Champlain Lake Levels," (September 1976) 
B.	 "Wiessner Property Subsurface Contamination Study," Vermont 


Agency of Transportation (August 1989). 
8.	 Letter from Peter A. Clavelle, Mayor of Burlington to Julie Belaga, EPA 


Region I (August 10, 1992). Concerning the Ultramar tank farm property. 
9.	 Letter from Robert F. Ramey, City of Burlington to Ross Gilleiand, EPA 


Region I (September 1, 1992). Concerning attached comments on the 
August 1992 "Feasibility Study-Like Analysis, Proposed Remedial Action 
Plan," PRP Technical Committee. 


10.	 Letter from Julie Belaga, EPA Region I to Peter A. Clavelle, Mayor of 
Burlington (September 11, 1992) with attached map. Concerning the 
Ultramar tank farm property. 


11.	 Letter from Julie Belaga, EPA Region I to Peter A. Clavelle, Mayor of 
Burlington (September 21, 1992). Concerning a proposed meeting between 
EPA Region I and the City of Burlington to discuss cleanup options. 


12.	 Letter from Peter A. Clavelle, Mayor of Burlington to Ross Gilleiand, EPA 
Region I (October 2, 1992). Concerning outstanding issues of remedial. >n 
design between the City and the PRP Technical Committee. 
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11.9	 PRP-Specific Correspondence (cont'd.) 


City of Burlington 


13.	 Cross-Reference: Letter from Michael Jasinski, EPA Region I to Joseph M. 
Kwasnik, New England Power Service for the PRP Technical Committee 
(October 2, 1992). Concerning transmittal of the 1992 "A Stage IA Cultural 
Resources Survey of the Pine Street Canal Superfund Site," John Milner 
Associates for Metcalf & Eddy, Inc. [Filed and cited as entry number 31 in 
11.9 PRP-Specific Correspondence]. 


14.	 Letter from Peter A. Clavelle, Mayor of Burlington to Ross Gilleland, EPA 
Region I (October 9, 1992). Concerning closure on outstanding issues 
raised by the City. 


15.	 Cross-Reference: Letter from Howard Dean, Governor of Vermont and 
Peter Clavelle, Mayor of Burlington to Julie Belaga, EPA Region I 
(October 26, 1992). Concerning the hope that EPA will approve the PRP 
Technical Committee's remediation plan [Filed and cited as entry number 
4.1.14 in 4.1 Correspondence]. 


Davis Development Corporation 


16.	 Letter from Merrill S. Hohman, EPA Region I to Rick Davis, Davis 
Development Corporation (May 4, 1987). Concerning notice of potential 
liability and a request for information. 


Farrell, Louis E. 


17.	 Letter from Merrill S. Hohman, EPA Region I to Louis E. Farrell 
(May 4, 1987). Concerning notice of potential liability and a request for 
information. 


General Electric 


18.	 Letter from Merrill S. Hohman, EPA Region I to President or General 
Manager, General Electric (November 30, 1987). Concerning notice of 
potential liability, an invitation to attend an enforcement activities meeting, 
and a demand for reimbursement of past costs. 


Green Mountain Power Company 


19.	 Letter from William A. Sullivan Jr., EPA Headquarters to Green Mountain 
Power Company (March 5, 1982). Concerning notice of potential liability. 


Maltex Partnership 


20.	 Letter from Merrill S. Hohman, EPA Region I to The Maltex Partnership 
(May 4, 1987). Concerning notice of potential liability and a request for 
information. 
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11.9	 PRP-Specific Correspondence (cont'd.) 


PRP Technical Committee 


New England Power Service 


21.	 Letter from Joseph M. Kwasnik, New England Power Service to Michael 
Jasinski, EPA Region I (July 31, 1992). Concerning transmittal of the 


A/ - attached Letter from Sylvia K. Lowrance, EPA Headquarters to Douglas H. 
' - Green, Piper & Marbury (June 11, 1992) discussing guidance for 


application of RCRA to some remedial alternatives being evaluated at the
 

site.
 



PJ 22. "Draft - Preliminary Review of Remedial Technologies," The Johnson
 

'- ^ Company for Green Mountain Power Corporation for the PRP Technical
 



Committee (May 1992).
 

23.	 Letter from A. Norman Terreri, Green Mountain Power Corporation for the 


PRP Technical Committee to Michael Jasinski, EPA Region I 
(July 21,1992). Concerning transmittal of the attached: 
A.	 Letter from Sylvia K. Lowrance, EFA Headquarters to C. Richard 


Bozek, Edison Electric Institute (July 1, 1992). 
B.	 "Attachment A - Supplemental Site Sampling and Analysis Report 


for the Pine Street Canal Site," The Johnson Company for the PRP 
Technical Committee (July 1992). 


C.	 "Attachment B - Alternative Remedial Technology Identification and 
Screening Report for the Pine Street Canal Site," The Johnson 
Company for the PRP Technical Committee (July 1992). 


24.	 Letter from A. Norman Terreri, Green Mountain Power Corporation for the 
PRP Technical Committee to Michael Jasinski, EPA Region I 
(July 29,1992). Concerning the attached list of possible site remedies. 


25.	 Letter from A. Norman Terreri, Green Mountain Power Corporation for the 
PRP Technical Committee to Michael Jasinski, EPA Region I 
(August 5, 1992). Concerning transmittal of the attached "PRP Technical 
Committee Proposed Remedial Plan," the PRP Technical Committee 
(August 1992). 


26.	 Letter from Gregory B. Johnson, The Johnson Company for the PRP 
Technical Committee to Michael Jasinski, EPA Region I (August 10, 1992). 
Concerning transmittal of the attached replacement for Figure 1 in the "PRP 


I Technical Committee Proposed Remedial Plan." 
U 27. Letter from James Howley, The Johnson Company for the PRP Technical 
'-^ Committee to Michael Jasinski, EPA Region I (August 10, 1992). 


Concerning the attached cost estimate. 
28. Letter from Gregory B. Johnson, The Johnson Company for the PRP 


JV	 Technical Committee to Michael Jasinski, EPA Region I (August 12, 1992). 
Concerning transmittal of the attached revised page 2 of the "PRP Technical 
Committee Proposed Remedial Plan." 


29.	 Letter from A. Norman Terreri, Green Mountain Power Corporation for the 
PRP Technical Committee to Ross Gilleland, EPA Region I 
(August 26, 1992). Concerning the attached "Feasibility Study-Like 
Analysis, Proposed Remedial Action Plan," PRP Technical Committee 
(August 1992). 


30.	 Letter from George B. Johnson, The Johnson Company for the PRP 
Technical Committee to Michael Jasinski, EPA Region I 
(September 3, 1992). Concerning replacement of the attached Figure 3 in 
the Feasibility Study-Like Analysis report. 
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11.9	 PRP-Specific Correspondence (cont'd.) 


PRP Technical Committee 


31.	 Letter from Michael Jasinski, EPA Region I to Joseph M. Kwasnik, New 
England Power Service for the PRP Technical Committee 
(October 2, 1992). Concerning transmittal of the 1992 "A Stage IA Cultural 
Resources Survey of the Pine Street Canal Superfund Site," John Milner 
Associates for Metcalf & Eddy, Inc. 


St. Johnsbury Trucking 


32.	 Letter from Merrill S. Hohman, EPA Region I to President or General 
Manager, St. Johnsbury Trucking (November 30, 1987). Concerning 
notice of potential liability, an invitation to attend an enforcement activities 
meeting, and a demand for reimbursement of past costs. 


Ultramar Petroleum 


33.	 Letter from Merrill S. Hohman, EPA Region I to President or General 
Manager, Ultramar Petroleum (May 4, 1987). Concerning notice of 
potential liability and a request for information. 


Vermont Agency of Transportation 


34.	 Memorandum from John H. Perkins, Vermont Agency of Transportation to 
File (March 17, 1992). Concerning February 21, 1992 meeting with EPA. 


Vermont Development Credit Corporation 


35.	 Letter from Merrill S. Hohman, EPA Region I to President or General 
Manager, Vermont Development Credit Corporation (November 30, 1987) 
with attached meeting agenda. Concerning an invitation to attend an 
enforcement activities meeting and a demand for reimbursement of past 
costs. 


Vermont Gas Works 


36.	 Letter from William A. Sullivan Jr., EPA Headquarters to Vermont Gas 
Works (March 5, 1982). Concerning notice of potential liability. 


E.B. & A.C. Whiting Company 


37.	 Memorandum from John A. Malter, Vermont Department of Water 
Resources to Donald Manning, Vermont Department of Water Resources 
(October 31, 1977). Concerning the attached E.B. & A.C. Whiting 
Company Application #77-22 permit request 


38.	 Letter from Merrill S. Hohman, EPA Region I to President or General 
Manager, E.B. & A.C. Whiting Company (November 30, 1987). 
Concerning notice of potential liability, an invitation to attend an 
enforcement activities meeting, and a demand for reimbursement of past 
costs. 







Page 16 


11.11	 PRP-Specific Evidence 


General Electric 


1.	 Letter from D.E. Momot, General Electric to G.A. Laraway, Army Corps 
of Engineers (September 14, 1979) with attached maps. Concerning GE's 
proposal to remove fill. 


2.	 Letter from G.A. Laraway, Army Corps of Engineering ' D.E. Momot, 
General Electric (September 18, 1879). Concerning GE's proposal to 
remove fill. 


3.	 List of Spills Since August 1985 (October 29, 1987). 


13.0	 Community Relations 


13.3	 News Clippings/Press Releases 


News Clippings 


1.	 "No State Action Yet on Pine St. Toxic Wastes," Vermont Vanguard Press, 
Burlington, VT (April 24-May 1, 1981). 


2.	 "Barge Canal, Dump State's Candidates for Superfund Aid," Burlington 
Free Press, Burlington, VT (July 23, 1981). 


3.	 "$1.6 Billion War Launched on 114 Toxic Waste Sites," Burlington Free 
Press, Burlington, VT (October 24, 1981). 


4.	 "Barge Canal Listed as Hazardous Site," Burlington Free Press, 
Burlington, VT (October 24, 1981). 


5.	 "Canal Dump Dangerous Says EPA. Rutland Herald, Rutland, VT 
(July 30, 1982). 


6.	 "Super Fund May Aid in Canal Cleanup," Rutland Herald, Rutland VT 
(July 31, 1982). 


7.	 "Huge Amounts of Waste in Canal Dump Pose a Major Problem for 
Authorities," Sunday Rutland Herald, Barre, VT (August 1, 1982). 


8.	 "EPA Finds Benzene in Barge Canal," Burlington Free Press, 
Burlington, VT (August 2, 1982). 


9.	 "PCB Deposit Found in Pine Street Barge Canal," Burlington Free Press, 
Burlington, VT (January 19, 1983). 


10.	 "Water Quality Unaffected by Barge Canal's Wastes," Caledonia Record, 
St. Johnsbury, VT (January 19, 1983). 


11.	 "Federal Agency Allots $400,000 for Barge Canal," Burlington Free Press, 
Burlington, VT (March 9, 1985). 


12.	 "Waste Cleanup Begins," Times-Argus, Barre, VT (October 1, 1985). 
13.	 "Burlington Barge Canal Cleanup About to Begin," Burlington Free Press, 


Burlington, VT (October 2, 1985). 
14.	 "EPA Completes Initial Cleanup of Barge Canal," Burlington Free Press, 


Burlington, VT (December 6, 1985). 


Press Releases 


15.	 "Environmental News - L 'A Announces Public Meeting t resent 
Remedial Investigation and Risk Assessment Results for the Pine Street 
Canal Superfund Site in Burlington, Vermont," EPA Region I 
(July 1, 1992). 
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16.0	 Natural Resource Trustee 


16.4	 Trustee Notification Form and Selection Guide 


1.	 Letter from Merrill S. Hohman, EPA Region I to William Patterson, U.S. 
Department of the Interior (June 1987). Concerning the attached 
notification form. 


2.	 Letter from Merrill S. Hohman, EPA Region I to Sharon Christopherson, 
National Oceanic and Atmospheric Administration (June 1987). 
Concerning the attached notification form. 


17.0	 Site Management Records 


17.4	 Site Photographs/Maps 


Site photographs and maps may be reviewed, by appointment only, at EPA 
Region I, Boston, Massachusetts. 


17.7	 Reference Documents 


1.	 U.S. Department of the Interior. Fish and Wildlife Service. Classification of 
Wetlands and Deepwater Habitats of the United States (FWS/OBS-79/31), 
December 1979. 


2.	 U.S. Department of the Interior. Fish and Wildlife Service. Habitat 
Suitability Index Models: Beaver (FWS/OBS-82/10.30 Revised), 
April 1983. 


3.	 U.S. Army Corps of Engineers. District, New York. Evaluation of the 
198Q Capping Operations at the Experimental Mud Dump Site. New York 
Bight Apex - Final Report. (Technical Report D-83-3), October 1983. 


4.	 "Fact Sheet: A Five-Minute Look at Section 106 Review," Advisory 
Council on Historic Preservation (revised October 1984). 


5.	 "Summary of ASTM DG38 Type IV Test - Specific Guidelines for 
Gundline HD Chemical Resistance," Gundle (1984). 


6.	 "Town Gas - An Overview," The Brooklyn Union Gas Company 
(May 1985). 


7.	 U.S. Army Corps of Engineers. Waterways Experiment Station. 
Effectiveness ot Capping in Isolating Contaminated Dredged Material From 
Biota and the Overlying Water - Final Report. (Technical Report D-85-10), 
November 1985. 


8.	 U.S. Department of the Interior. Fish and Wildlife Service. Polvcyclic 
Aromatic Hydrocarbon Hazards to Fish. Wildlife and Invertebrates: A 
Synoptic Review (Biological Report 85(1.11)), May 1987. 


9.	 U.S. Army Corps of Engineers. Wetlands Research Program. Wetland 
Evaluation Technique fWET) Volume IT: Methodology (Operational Draft). 
October 1987. 


10.	 "Co-Treatment of Manufactured Gas Plant Site Groundwaters with 
Municipal Wastewaters - Final Topical Reports," Gas Research Institute 
(June 1987-August 1988). 


11.	 "Fact Sheet: Working With Section 106," Advisory Council on Historic 
Preservation (October 1988). 



http:FWS/OBS-82/10.30
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17.7 Reference Documents (cont'd.) 


12.	 U.S. Army Corps of Engineers. Waterways Experiment Station. New
 

Bedford Harbor Superfund Project. Acushnet River Estuary Engineering
 

Feasibility Study of Dredging and Dredged Material Disposal Alternatives:
 

Report 10. Evaluation of Dredging and Dredging Control Technologies
 

(Technical Report EL-88-15), November 1988.
 



13.	 U.S. Army Corps of Engineers. Waterways Experiment Station. New 
Bedford Harbor Superfund Project. Acushnet River Estuary Engineering 
Feasibility Study of Dredging and Dredged Material Disposal Alternatives: 
Report 11. Evaluation of Conceptual Dredging and Disposal Alternatives 
(Technical Report EL-88-15), July 1989. 


14.	 U.S. Environmental Protection Agency. Office of Research and 
Development. Requirements for Hazardous Waste Landfill Design. 
Construction and Closure (EPA/625/4-89/022), August 1989. 


15.	 U.S. Environmental Protection Agency. Bioremediation of Contaminated 
Surface Soils CEPA/6QQ/9-89/073'). August 1989. 


16.	 U.S. Environmental Protection Agency. Seminar on Site Characterization 
for Subsurface Remediations (CERI-89-224), September 1989. 


17.	 "Engineering-Scale Demonstration of Thermal Desorption Technology for 
Manufactured Gas Plant Site Soils," Illinois Hazardous Waste Research and 
Information Center (November 1989). 


18.	 Memorandum from Henry L. Longest and Bruce M. Diamond, EPA 
Headquarters to Patrick M. Tobin, EPA Region IV (June 21, 1990). 
Concerning protective cleanup level for lead in ground water. 


19.	 U.S. Department of the Interior. Fish and Wildlife Service. Evaluating 
Soil Contamination (Biological Report 90(2)), July 1990. 


20.	 "MPG Update," Gas Research Institute Environment and Safety Research 
Department (August 1990). 


21.	 U.S. Environmental Protection Agency. Office of Emergency and 
Remedial Response. Solvent Extraction Treatment (EPA/540/2-90/013), 
September 1990. 


22.	 U.S. Environmental Protection Agency. Office of Emergency and 
Remedial Response. Slurry Biodegradation (EPA/540/2-90/016), 
September 1990. 


23.	 U.S. Environmental Protection Agency. Office of Research and 
Development Soliditech. Inc. Solidification/Stabilization Process: 
Applications Analysis Report (EP A/540/A5-89/005), September 1990. 


24.	 U.S. Environmental Protection Agency. Risk Reduction Engineering 
Laboratory. Chemfix Technologies. Inc. Solidification/Stabilization 
Process - Volume I (EPA/540/5-89/01 la). September 1990. 


25.	 "Groundwater Contamination by Creosote," Waterloo Center for 
Groundwater Research (November 6, 1990). 


Maps associated with entry number 26 may be reviewed, by appointment only, at 
EPA Region I, Boston, Massachusetts. 


26.	 "Exxon/Flynn Avenue Terminal - An Environmental Assessment of Soils, 
Groundwater, and Warehousing Facilities," Wagner, Heindel and Noyes, 
Inc. (February 28, 1991). 


27.	 "MGP Update," Gas Research Institute Environment and Safety Research 
Department (March 1991). 
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17.7 Reference Documents (cont'd.) 


28.	 U.S. Environmental Protection Agency. Office of Research and 
Development Dense Nonaqueous Phase Liquids. March 1991. 


29.	 U.S. Environmental Protection Agency. Robert S. Kerr Environmental 
Research Laboratory. Dense Nonaqueous Phase Liquids—A Workshop 
Summary (EPA/600), April 16-18, 1991. 


30.	 U.S. Environmental Protection Agency. Office of Research and 
Development. Handbook - Remediation of Contaminated Sediments. 
(EPA/625/6-91/028), April 1991. 


31.	 U.S. Environmental Protection Agency. Innovative Treatment 
Technologies: Overview and Guide to Information Sources 
(EPA/540/9-91/002), October 1991. 


32.	 Letter from Dean A. Grover, Wagner, Heindel, and Noyes, Inc. to Nancy 
Manley, Vermont Agency of Natural Resources (November 19, 1991) with 
attached map. Concerning a request for 1272 order. 


33.	 U.S. Environmental Protection Agency. Office of Solid Waste and 
Emergency Response. The Superfund Innovative Technology Evaluation 
Program: Technology Profiles Fourth Edition (EPA/540/5-91/008), 
November 1991. 


34.	 Letter from Dean A. Grover, Wagner, Heindel, and Noyes, Inc. to Nancy 
Manley, Vermont Agency of Natural Resources (December 6, 1991). 
Concerning the attached calculations for the groundwater pre-treatment 
system. 


35.	 U.S. Environmental Protection Agency. Office of Solid Waste and 
Emergency Response. Estimating Potential for Occurrence of DNAPL at 
Superfund Sites (9355.4-07FS), January 1992. 


36.	 U.S. Environmental Protection Agency. Office of Research and 
Development. Dermal Exposure Assessment: Principles and Applications ­
Interim Report. (EPA/600/8-91/01 IB), January 1992. 


37.	 U.S. Environmental Protection Agency. SITE Demonstration Bulletin: 
Slurry Biodegradarion. IT Corporation (EPA/540/M5-91/009), 
February 1992. 


38.	 Memorandum from Joseph E. Shefchek, Edison Electric Institute to EEI 
Manufactured Gas Plant Subcommittee and Task Force (March 18, 1992). 
Concerning the attached: 
A.	 Letter from C. Richard Bozek, Edison Electric Institute to Elizabeth 


W. LaPointe, EPA Headquarters (March 17, 1992). Concerning 
transmittal of the draft "Proposed MGP Remediation Waste 
Guidance." 


B.	 "Proposed MGP Remediation Waste Guidance." 
39.	 U.S. Environmental Protection Agency. Office of Air Quality, Planning 


and Standards. Estimation of Air Impacts for the Excavation of 
Contaminated Soil. Air/Superfund National Technical Guidance Study 
Series (EPA/450/1-92-004), March 1992. 


40.	 Letter from Edward F. Neuhauser, Niagara Mohawk Power Corporation to 
Joseph M. Kwasnik, New England Power Service (April 8,1992). 
Concerning the attached "South Glens Falls MGP Waste Disposal Site 
Source Removal Report Summary." 
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17.7	 Reference Documents (cont'd.) 


41.	 Memorandum from Don R. Clay, EPA Headquarters to Waste Management 
Division Directors, EPA Regions I,IV,V,VII; Emergency and Remedial 
Response Division Director, EPA Region II; Air and Waste Management 
Division Director, EPA Region II;Hazardous Waste Management Division 
Directors, EPA Regions III,IV,VIII,IX; Hazardous Waste Division Director 
EPA Region X; and Environmental Services Division Directors EPA 
Regions I,VI,VII (May 27, 1992). Concerning considerations in 
groundwater remediation (OSWER Directive 9283.1-06). 


42.	 Letter from Brian D. Kooiker, Vermont Agency of Natural Resources to 
Kenneth Vogel, Exxon Company (July 16, 1992). Concerning the attached 
"1272 Order- Findings of Fact." 


43.	 "Organic Fluid Effects on the Permeability of Soil-Bentonite Slurry Walls," 
Jeffrey C. Evans, Woodward-Clyde Consultants, Hsai-Yang Fang and 
Irwin J. Kugelman, Lehigh University. 


19.0	 Resource Conservation and Recovery Act (RCRA) Records 


19.1	 Correspondence 


1.	 Letter from E. Michael Thomas, Goodwin, Proctor & Hoar to Douglas 
Luckerman, EPA Region I (June 22, 1992). Concerning transmittal of 
attached map of GE Lakeside Avenue Facility. 


2.	 Letter from David Webster, EPA Region I to John Begin, General Electric 
(July 9, 1992). Concerning RCRA corrective action permit. 


3.	 Letter from Gary P. Kjelleren, General Electric to Douglas Luckerman, 
EPA Region I (August 13, 1992). Concerning status of RCRA corrective 
action permit. 


19.4	 RCRA Facility Inspection Reports 


1.	 "Final RFA Sampling Visit Report - General Electric Facility Burlington, 
Vermont - RCRA Facility Assessment," Versar, Inc. (June 29, 1989). 


19.6	 Notifications of Hazardous Waste Activity 


1.	 Letter from W.N. Aswad, General Electric to Sites Notification, EPA 
Region I (June 8, 1981). Concerning the attached notification form. 







 


ADMINISTRATIVE RECORD ADDENDUM II INDEX
 



for the
 



Pine Street Canal NFL Site
 



3.0 Remedial Investigation (RI)
 



3.2	 Sampling and Analysis Work
 



1.	 Letter from Clarence A. Callahan, EPA Region IX to
 

Susan Svirsky, EPA Region I (March 30, 1993).
 

Concerning the results of the earthworm and
 

amphibian (FETAX) bioassays.
 



3.4	 Interim Deliverables
 



1.	 "Technical Memorandum No. 14 - Pine Street Canal ­

Supplemental RI/FS,": Metcalf & Eddy, Inc.
 

(November 23, 1992).
 



2.	 Quality Assurance Program Plan (QAPP) and Field
 

Sampling Plan (FSP) addenda, Metcalf & Eddy, Inc.
 

(February 16, 1993).
 



-,-;;-̂  3. "Standard Guide for Conducting the Frog Embryo
 

Teratogenesis Assay-Xenopus (Fetax), ASTM E 1439­

91 and "Standard Procedures for the Earthworm,
 

Eisenia Foetida Andrei (Annelida: Oligochaeta:
 

Lumbricidae), Artificial Soil, Acute Toxicity
 

Bioassay," David C. Wilborn, ManTech Environmental
 

Technology, Inc. (March 1992)
 



4.	 "Technical Memorandum No. 17 -Supplemental RI/FS-
 
Analyses and Toxicity Testing Results for Samples
 

Collected in February, 1993, "Metcalf & Eddy, Inc.
 

(April 1993)
 



3.9	 Health Assessments
 



1.	 "What you need to know about toxic substances
 

commonly found at Superfund hazardous waste
 

sites...ATSDR Public Health Statement PAHs," U.S.
 

Department of Health and Human Services. (December
 

1990) Concerning what PAHs are, how exposure may
 

occur and possible health effects, medical tests
 

available to determine exposure, and sources of
 

further information.
 



2.	 "Agency for Toxic Substances and Disease Registry
 

[ATSDR] Toxicology Profile Information Sheet,"
 

U.S. Department of Health and Human Services.
 

(Fall 1992) Concerning the hazardous substances
 








that have been found at National Priorities List
 

(NPL) sites, and have been ranked based on
 

frequency of occurrence, toxicity, and potential
 

for human exposure.
 



3.	 "ATSDR's Health Consultations on the Pine Street
 

Canal," U.S. Department of Health and Human
 

Services. (February 1993) Concerning what ATSDR
 

is, how it got involved with the site, and ATSDR's
 

Health Consultations.
 



4.0 Feasibility Study
 



4.5 Applicable or Relevant and Appropriate Requirements
 



1.	 Hazardous Materials Management Division Policy to
 

Map Class IV Ground Water Areas (Revised), William
 

E. Ahearn, Director (November 16, 1992).
 



2.	 Letter from David Butterfield, Chief, Resource
 

Management Section, Water Supply Division, Vermont
 

Agency of Natural Resources to Interested Parties
 

(December 9, 1992). Inviting comments on
 

revisions to Vermont's ground water protection
 

rule and strategy.
 



3.	 Public Notice of Vermont Agency of Natural
 

Resources Hearing on December 21, 1992 (undated).
 



4.	 Rationale for Reclassifying Groundwater at the
 

Pine Street Barge Canal Site (undated).
 



5.	 Pine Street Barge Canal Class IV Groundwater Area,
 

by Hazardous Materials Management Division,
 

Vermont Department of Environmental Protection
 

(undated). Concerning proposal to reclassify
 

groundwater at the Site.
 



9.0 State Coordination
 



9.1	 Correspondence
 



1.	 Letter from Curt McCormack, Chair, Vermont House
 

Committee on Natural Resources and Energy, to
 

Julie Belaga, EPA Region I Regional Administrator.
 

(November 24, 1993) Concerning a request for an
 

extension of the review period for the proposed
 

plan for the Pine Street Canal Superfund Site.
 



2.	 Letter from George E. Little, Chair, Vermont
 

Senate Natural Resources and Energy Committee and
 

Member, Lake Champlain Management Conference, to
 

Julie Belaga, EPA Region I Regional Administrator.
 








 


(November 27, 1993) Concerning a request for a
 

postponement of the December 8, 1992 public
 

hearing.
 



3.	 Letter from Julie Belaga, EPA Region I Regional
 

Administrator to George E. Little, State of
 

Vermont. (December 22, 1992) Concerning a request
 

for an extension to the comment period and a delay
 

in the public hearing date for the proposed
 

cleanup plan.
 



4.	 Letter from Julie Belaga, EPA Region I Regional
 

Administrator to Curt McCormack, State of Vermont.
 

(December 22, 1992) Concerning a request for an
 

extension to the comment period and a delay in the
 

public hearing date for the proposed cleanup plan.
 



11.0	 Potentially Responsible Party (PRP)
 



11.9 PRP-Specific Correspondence
 



City	 of Burlington
 



1.	 Letter from Peter Clavelle, Mayor of Burlington,
 

to Julie Belaga, EPA Region I Regional
 

Administrator. (August 27, 1992) Concerning the
 

delivery of the FS and Proposed Plan.
 



2.	 Letter from David Webster, EPA Region I Maine and
 

Vermont Waste Management Branch Chief to Peter
 

Clavelle, Mayor of Burlington. (November 18, 1992)
 

Concerning a request for an EPA representative to
 

attend the City Council Meeting to listen to the
 

discussion regarding the Site.
 



PRP Technical Committee
 



1.	 Letter from Sheila Eckman, EPA Remedial Project
 

Manager for Pine Street Barge Canal Superfund
 

Site, to Joseph M. Kwasnik, Water & Solid Waste
 

Programs Manager for New England Power Service
 

Company. (November 6, 1992) Concerning 2 copies
 

of the three (3) volume Feasibility Study Final
 

Report for the PRP Technical Committee's use and
 

distribution.
 



2.	 Letter from Christopher Crandall, Vice President,
 

The Johnson Company, Inc., to Sheila Eckman, EPA
 

Remedial Project Manager. (December 7, 1992).
 

Concerning intended sampling at the site starting
 

on December 10, 1992.
 



3.	 Letter from Margery Adams, EPA Region I Assistant
 








Regional Counsel, to Christopher Crandall, The
 

Johnson Company, Inc. (December 8, 1992)
 

Concerning The Johnson Company's intention to
 

undertake subsurface sampling at the Pine Street
 

Canal Site on December 10, 1992.
 



4.	 Letter from Karen Krug O'Neill, Green Mountain
 

Power Corporation, to Margery Adams, EPA Region I


Assistant Regional Counsel. (December 23, 1992).
 

Concerning response to Ms. Adams' December 8, 1992
 

letter to The Johnson Company.
 



5.	 Letter from Joseph Kwasnik, New England Power
 

Service, to Ross Gilleland, EPA Remedial Project
 

Manager. (January 11, 1993). Concerning the PRPs'
 

relationship with EPA.
 



6.	 "Pine Street Superfund Site PRP/State/EPA/TAG
 

meeting - 1/22/93 Notes," from Ross Gilleland
 

(January 24, 1993). Concerning meeting with PRP
 

Technical Committee and Vermont DEC.
 



7.	 Letter and attached workplan from A. Norman
 

Terreri, Vice President, Green Mountain Power
 

Corporation on behalf of the PRP Technical
 

Committee, to Sheila Eckman, EPA Remedial Project
 

Manager. (February 10, 1993) . Concerning the
 

PRPs Technical Committee's intention to collect
 

soil samples, install piezometers, and sample all
 

wells on the Site, beginning on February 22, 1993.
 



8.	 "Pine Street Superfund Site PRP/State/EPA/TAG
 

meeting - 2/16/93 Notes," from Sheila Eckman
 

(February 20, 1993) Concerning the areas the
 

State is working on and what the PRPs are looking
 

at.
 



9.	 Letter from Mary Jane O'Donnell, EPA Region I


Maine and Vermont Waste Management Section Chief
 

to A. Norman Terreri, Green Mountain Power
 

Corporation. (February 24, 1993). Concerning
 

response to Mr. Terreri's February 10, 1993
 

letter.
 



10.	 Memorandum from Martin L. Johnson, The Johnson
 

Company, Inc. to Pine Street Canal Potentially
 

Responsible Parties, Ross Gilleland - U.S. EPA,
 

Bill Ahearn - Vermont ANR, Lori Fisher - Lake
 

Champlain Committee, Ken Carr - U.S. Fish and
 

Wildlife, Al Mclntosh - Vermont Water Resources,
 

and Lake Study Center - UVM. (March 8, 1993)
 

Concerning the fax transmission list of names,
 

list of upcoming meeting involving Pine Street,
 








and agenda for the April 15, 1993 meeting at Green
 

Mountain Power headquarters.
 



11.	 Memorandum from Martin L. Johnson, The Johnson
 

Company, Inc. to U.S. EPA, ANR, LCC, U.S.F.W.,
 

Consultants, and PRPs. (March 18, 1993)
 

Concerning the agenda for the March 29, 1993
 

scientific meeting and suggested topics for Future
 

meetings.
 



12.	 Memorandum from Martin L. Johnson, The Johnson
 

Company, Inc. to Pine Street Canal Potentially
 

Responsible Parties, Ross Gilleland - U.S. EPA,
 

Bill Ahearn - Vermont ANR, Lori Fisher - Lake
 

Champlain Committee, Ken Carr - U.S. Fish and
 

Wildlife, Al Mclntosh - Vermont Water Resources,
 

and Lake Study Center - UVM. (March 24, 1993)
 

Concerning the fax transmission list of names, and
 

list of updated meeting involving Pine Street.
 



13.	 Letter from Ross Gilleland, EPA Remedial Project
 

Manager for Pine Street Barge Canal Superfund
 

Site, to Joseph M. Kwasnik, Water & Solid Waste
 

Programs Manager for New England Power Service
 

Company. (March 25, 1993) Concerning the
 

scheduling of upcoming PRP Technical Committee
 

meetings with EPA, VT ANR, LCC, and USFWS.
 



14.	 Letter from Mary Jane O'Donnell, EPA Region I


Maine and Vermont Waste Management Section Chief
 

to A. Norman Terreri, Green Mountain Power
 

Corporation. (March 25, 1993) Concerning the
 

PRPs' plan to conduct sampling at the Pine Street
 

Canal Site in order to develop a hydrologic model
 

of groundwater flow.
 



15.	 Letter from Ross Gilleland, EPA Remedial Project
 

Manager for Pine Street Barge Canal Superfund
 

Site, to Martin L. Johnson, The Johnson Company,
 

Inc. (March 26, 1993) Scheduling corrections and
 

requests.
 



16.	 Memorandum from Stanley Corneille, Site Manager
 

Pine Street Barge Canal Superfund Site, State of
 

Vermont Agency of Natural Resources, to Ross
 

Gilleland, EPA Remedial Project Manager for Pine
 

Street Barge Canal Superfund Site. (March 30,
 

1993) Concerning the synopsis of the scientific
 

meeting held at the Green Mountain Power Office
 

Building on March 29, 1993.
 



17.	 Letter from Ross Gilleland, EPA Remedial Project
 

Manager for Pine Street Barge Canal Superfund
 

Site, to Joseph M. Kwasnik, Water & Solid Waste
 








 


Programs Manager for New England Power Service
 

Company. (March 30, 1993) Concerning a copy the
 

Field Sampling Plan and Quality Assurance Project
 

Plan	 for the earthworm and frog embryo toxicity
 

testing, as requested by Sonja Schuyler of The
 

Johnson Company, Inc.
 



Southern Union
 



1.	 Letter from Merrill S. Hohman, EPA Region I


Director of the Waste Management Division, to
 

George L. Lindemann, President of Southern Union
 

Company. (November 24, 1992) Concerning a notice
 

of potential liability at Pine Street Canal
 

Superfund Site.
 



UGI Corporation
 



1.	 Letter from Merrill S. Hohman, EPA Region I


Director of the Waste Management Division, to
 

James A. Sutton, President of UGI Corporation.
 

(November 24, 1992) Concerning a notice of
 

potential liability at Pine Street Canal Superfund
 

Site.
 



Ultramar/LASMO
 



1.	 "Pine Street Superfund Site, EPA Meeting with
 

Lasmo, March 18, 1993," from Margery Adams, EPA
 

Region I Assistant Regional Counsel (March 24,
 

1993). Concerning Lasmo's proposal for additional
 

studies at the Site.
 



2.	 Letter from Jerry L. Pickerill, President of LASMO
 

America Limited, to Mr. A. Norman Terreri, Green
 

Mountain Power Corporation. (March 29, 1993)
 

Concerning the PRP Technical Committee Meeting
 

LASMO held with EPA Region I on March 18, 1993;
 

names, addresses and phone numbers attached.
 



Whiting Company
 



1.	 Letter from Robert R. Dill to Michael Jasinski and
 

Ross Gilleland, EPA Remedial Project Manager for
 

Pine Street Barge Canal Superfund Site. (July 24,
 

1992) Concerning comments on the Remedial
 

Investigation and other subjects that were
 

discussed at the July public meeting.
 



13.0 Community Relations
 



13.1	 Correspondence
 








 


 


Letter from: Lori Fisher, Executive Director, Lake
 

Champlain Committee; Ned Farquhar, Executive
 

Director, Vermont Natural Resources Council; Susan
 

Alden, Natural Resources Chair, Champlain Valley
 

League of Women Voters; Aaron J. Goldberg,
 

Chairperson, Burlington Conservation Board; Ray
 

Gonda, Chair, Vermont Group Sierra Club; and Joan
 

Mulhern, Program Director, VPIRG, to Julie Belaga,
 

EPA Region I Regional Administrator. (November 19,
 

1992) Concerning a request to postpone the public
 

hearing on the proposed plan for the Pine Street
 

Canal Superfund Site until April 15, 1993, and
 

extend the comment period until May 15, 1993.
 



13.4 Public Meetings
 



1.	 "Minutes of Pine Street Public Meeting, November
 

16, 1992." Concerning the Site history, Remedial
 

Investigation, Risk Assessment, Feasibility Study,
 

presentation of EPA proposed plan, and questions
 

and comments from the public followed by EPA
 

response.
 



2.	 "6 March 1993, Pine Street Barge Canal Superfund
 

Site Public Forum." Concerning the outline of
 

times, speakers and presented subjects.
 



3.	 "Pine Street Canal Superfund Site Lake Champlain
 

Committee Public Meeting...April 6, 1993," from
 

Sheila Eckman. (April 13, 1993) Concerning LCC's
 

preliminary comments on EPA;s human health and
 

ecological risk assessment.
 



13.7 Technical Assistance Grants
 



1.	 Letter from Julie Belaga, EPA Region I Regional
 

Administrator to Lori Fisher, Executive Director
 

of the Lake Champlain Committee (LCC). (December
 

7, 1992) Concerning LCC's approval for a
 

Technical Assistance Grant.
 



2.	 Letter from Roger C. Binkerd, Vice President of
 

aquatec, Inc. to Lori Fisher, Executive Director
 

of the Lake Champlain Committee (LCC). (January
 

12, 1993) Concerning a proposal to be advisor to
 

LCC on the Pine Street Barge Canal Superfund Site.
 



3.	 Letter from Henry G. Burrell, EPA Region I Grants
 

Information & Management Section Chief to Lori
 

Fisher, Executive Director of the Lake Champlain
 

Committee (LCC). (February 22, 1993) Concerning
 

EPA support in the selection of aquatec, Inc. as
 

Technical Advisor.
 








4.	 Letter from Lori Fisher, Executive Director of the
 

Lake Champlain Committee (LCC), to Michael J.
 

McGagh, EPA Region I TAG Program Manager. (August
 

7, 1992) Concerning LCC's intent to apply for a
 

Superfund Technical Assistance Grant for work on
 

the Pine Street Barge Canal Site.
 



5.	 "LAKE CHAMPLAIN COMMITTEE ISSUE ALERT...The Barge
 

Canal: At a Crossroads." (1993) Concerning the
 

background of the site, Barge Canal Chronology,
 

LCC's role, and how the public can become
 

involved.
 



14.0	 Congressional Relations
 



14.1	 Correspondence
 



1.	 Letter from: Patrick Leahy, U.S. Senator; James
 

Jeffords, U.S. Senator; Bernard Sanders, U.S.
 

Representative; Howard Dean, M. D., Governor of
 

Vermont; and Peter Clavelle, Mayor of Burlington,
 

to Julie Belaga, EPA Region I Regional
 

Administrator to George E. Little, State of
 

Vermont. (November 24, 1992) Concerning a request
 

to extend the public comment period until the
 

Spring of 1993.
 



2.	 Letter from Bernard Sanders, Member of Congress of
 

the United States House of Representatives,
 

Vermont, At Large, to Sheila Eckman and Ross
 

Gilleland, EPA Remedial Project Managers for Pine
 

Street Barge Canal Superfund Site. (December 9,
 

1992) Concerning public meetings on November 16,
 

1993, November 23, 1993, and December 8, 1993,
 

which raised serious concerns from area residents
 

and business owners about the potential for
 

adverse effects on human health with EPA's
 

proposed remediation plan for Pine Street Barge
 

Canal Superfund Site.
 



3.	 Letter from Ross Gilleland, EPA Remedial Project
 

Manager for Pine Street Barge Canal Superfund
 

Site, to Jim Schumacher, Office of Congressman
 

Bernard Sanders. (February 23, 1993) Concerning
 

an update on the status of issues including:
 

additional test results, the 1990 Draft PEER Risk
 

Assessment, listing of EPA meetings with the State
 

and public since November, and Upcoming Public
 

Events.
 



4.	 "Statement of Merrill S. Hohman Director, Region 1


Waste Management Division United States
 

Environmental Protection Agency before the Natural
 

Resources Committee Vermont House of
 








Representatives Montpelier, Vermont." (March 16,
 

1993) Concerning an appropriate remedy and EPA
 

procedure in arriving at the proposed plan for the
 

Pine Street Superfund Site in Burlington, Vermont.
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ADDENDUM HI
 



for the 


Pine Street Canal NPL Site 


4.0 Feasibility Study (FS) 


4.9	 Proposed Plans for Selected Remedial Action 


The Proposed Plan is located in the November 6,1992 "Pine Street Canal NPL Site 
Administrative Record Addendum I" cited as entry number 1 in 4.9 Proposed Plans for 
Selected Remedial Action. 


Comments (cited alphabetically) 


1.	 Comments Dated April 29, 1993 from William E. Ahearn, Vermont Agency of 
Natural Resources on the November 1992 Proposed Plan. 


2.	 Comments Dated May 7, 1993 from Katharine Palmer Antinozzi on the 
November 1992 Proposed Plan. 


Attachments associated with entry number 3 may be reviewed, by appointment only, at 
the EPA Region I Records Center in Boston, Massachusetts. 


3.	 Comments Dated May 13, 1993 from Michael G. Barsotti on the November 1992 
Proposed Plan with attached: 
A.	 "Delta Park Field Guide," Trinity College (1989) 
B.	 "Drinking Water and Petroleum Hydrocarbon Product Contamination," 


Tighe & Bond, Inc. (March 18, 1993) 
C.	 Site photographs (March 1993) 
D.	 "Elemental Solution," Molten Metal Technology, Inc. (1993). 


4.	 Comments Dated February 11, 1993 from Margaret Barnes on the November 1992 
Proposed Plan. 


5.	 Comments Dated April 20, 1993 from Alice C. Bassett on the November 1992 
Proposed Plan. 


6.	 Comments Dated February 14, 1993 from Thomas C. Bates on the November 1992 
Proposed Plan. 


7.	 Comments Dated December 10, 1992 from Marcel Beaudin on the November 1992 
Proposed Plan. 


8.	 Comments Dated February 12, 1993 from Wilfred and Ann Bilodeau on the 
November 1992 Proposed Plan. 


9.	 Comments Dated May 12, 1993 from Samuel A. Hartwell, G.S. Blodgett 
Corporation on the November 1992 Proposed Plan. 


10.	 Comments Dated February 12, 1993 from a Burlington Resident on the 
November 1992 Proposed Plan. 


1 1 .	 Comments Dated May 4, 1993 from City Council, City of Burlington on the 
November 1992 Proposed Plan. 


12.	 Comments Dated May 17, 1993 from Peter C. Brownell, Mayor - City of 
Burlington on the November 1992 Proposed Plan. 


13.	 Comments Dated May 17, 1993 from Tom Racine, City of Burlington- Public 
Works on the November 1992 Proposed Plan. 
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4.9 Proposed Plans for Selected Remedial Action (cont'd.) 


14.	 Comments Dated May 4, 1993 from Aaron J. Goldberg, Burlington Conservation1 


Board on the November 1992 Proposed Plan. 
15.	 Comments Dated May 13, 1993 from Wayne M. Senville, Burlington Planning
 



Commission on the November 1992 Proposed Plan.
 

16.	 Comments Dated January 20, 1993 from Rich Newman, Burlington Transportation 


and Parking Council on the November 1992 Proposed Plan. 
17.	 Comments Dated February 16, 1993 from Ernest R. Carlson on the
 



November 1992 Proposed Plan.
 

18.	 Comments Dated March 1, 1993 from Roland T. Limoge, Champlain Elementary
 



School on the November 1992 Proposed Plan.
 

19.	 Comments Dated December 10, 1992 from Charles A. Cairns, Champlain Oil
 



Company, Inc. on the November 1992 Proposed Plan.
 

20.	 Comments Dated February 19, 1993 from Walter D. Gundel et al, Champlain 


Valley Cardiovascular Associates on the November 1992 Proposed Plan. 
21.	 Comments Dated February 11, 1993 from Marcella C. Chapman on the 


November 1992 Proposed Plan. 
22.	 Comments Dated May 3. 1993 from Marcella C. Chapman on the November 1992 


Proposed Plan. 
23.	 Comments Dated February 12, 1993 from David K. Boraker, Chromogen on the 


November 1992 Proposed Plan. 
24.	 Comments Dated April 11, 1993 from Grant Crichfield on the November 1992 


Proposed Plan. 
25.	 Comments Dated February 22, 1993 from John Cunavelis on the November 1992 


Proposed Plan. 
26.	 Comments Dated March 5, 1993 from John Cunavelis on the November 1992 


Proposed Plan. 


Attachments associated with entry number 27 may be reviewed, by appointment only, at 
the EPA Region I Records Center in Boston, Massachusetts. 


27.	 Comments Dated April 20, 1993 from Theodore D. Trowbridge, Dehydro-Tech 
Corporation on the November 1992 Proposed Plan. 
A.	 "Carver-Greenfield Process for a Cleaner Environment," Dehydro-Tech 


Corporation 
B.	 "Use of the Carver-Greenfield Process for the Cleanup of Petroleum-


Contaminated Soils," Dehydro-Tech Corporation (October 1990) 
C.	 The Carver-Greenfield Process. Dehydro-Tech Corporation - Applications 


Analysis Report. U.S. Environmental Protection Agency 
(EPA/540/AR-92/002) August 1992 


D.	 "The Carver-Green Process," El Digest (December 1992). 
28.	 Comments Dated April 4, 1993 from Brian Dempsey on the November 1992 


Proposed Plan. 
29.	 Comments Dated February 12, 1993 from Robert and Cynthia Desseau on the 


November 1992 Proposed Plan. 
30.	 Comments Dated December 10, 1992 from Maurice R. Diette on the 


November 1992 Proposed Plan. 
31.	 Comments Dated March 23, 1993 from Charles Dillion Jr. on the November 1992 


Proposed Plan. 
32.	 Comments Dated May 1, 1993 from Ann G. Dinse on the November 1992 


Proposed Plan. 
3 3. Comments Dated January 21,1993 from Peter Collins and David Gray, Downtow^ 


Burlington Development Association on the November 1992 Proposed Plan. 
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4.9 Proposed Plans for Selected Remedial Action (cont'd.) 


34.	 Comments Dated February 15, 1993 from Glenn R. Erickson on the 
November 1992 Proposed Plan. 


35.	 Comments Dated April 13, 1993 from Glenn R. Erickson on the November 1992 
Proposed Plan. 


36.	 Comments Dated February 19,1993 from Constance B. and Marshall H. Hall on 
the November 1992 Proposed Plan. 


37.	 Comments Dated February 16,1993 from R.L. Hallen on the November 1992 
Proposed Plan. 


38.	 Comments Dated May 17,1993 from Peter R. Hannah on the November 1992 
Proposed Plan. 


3 9. Comments Dated February 11,1993 from Eloise R. Hedbor on the 
November 1992 Proposed Plan. 


40.	 Comments Dated November 17,1992 from Gregory S. Hennemuth on the 
November 1992 Proposed Plan. 


41.	 Comments Dated February 15,1993 from Fred G. Hill on the November 1992 
Proposed Plan. 


42.	 Comments Dated February 15,1993 from Frances G. Hutchison on the 
November 1992 Proposed Plan. 


43.	 Comments Dated March 4, 1993 from Edward S. Irwin on the November 1992 
Proposed Plan. 


44.	 Comments Dated March 10,1993 from Edward S. Irwin on the November 1992 
Proposed Plan. 


45.	 Comments Dated March 25, 1993 from Edward S. Irwin on the November 1992 
Proposed Plan. 


Attachment associated with entry number 46 may be reviewed,by appointment only, at 
the EPA Region I Records Center in Boston, Massachusetts. 


46.	 Comments Dated March 18,1993 from Robert Warren, IWT Corporation on the 
November 1992 Proposed Plan with attached "Advanced Chemical Fixation." 


47.	 Comments Dated March 28,1993 from Sally P. Johnson on the November 1992 
Proposed Plan. 


Attachment associated with entry number 48 may be reviewed,by appointment only, at 
the EPA Region I Records Center in Boston, Massachusetts. 


48.	 Comments Dated December 7,1992 from Richard H. Tumbell, Kipin Industries, 
Inc. on the November 1992 Proposed Plan with attached company portfolio. 


49.	 Comments Dated May 15,1993 from Lori M. Fisher, Lake Champlain Committee 
on the November 1992 Proposed Plan. 


50.	 Comments Dated February 12,1993 from Zachary Leader on the November 1992 
Proposed Plan. 


51.	 Comments Dated May 4,1993 from Susan Alden, League of Women Voters of the 
Champlain Valley on the November 1992 Proposed Plan. 


52.	 Comments Dated April 2,1993 from Derek Lefebvre on the November 1992 
Proposed Plan. 


53.	 Comments Dated February 11,1993 from Jerold F. Lucey on the November 1992 
Proposed Plan. 


54.	 Comments Dated December 7, 1992 from Rafael Mares on the November 1992 
Proposed Plan. 


55.	 Comments Dated February 21,1993 from Colin and Earla Sue McNaull on the 
November 1992 Proposed Plan. 
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4.9 Proposed Plans for Selected Remedial Action (cont'd.) 


56.	 Comments Dated February 12, 1993 from Rosemary O'Brien on the November 
1992 Proposed Plan. 


57.	 Comments Dated March 16, 1993 from A. Joyce Shailor, OCF Associates on the 
November 1992 Proposed Plan. 


58.	 Comments Dated April 10, 1993 from A. Joyce Shailor, OCF Associates on the 
November 1992 Proposed Plan. 


59.	 Comments Dated March 3,1993 from Dan O'Connell on the November 1992 
Proposed Plan. 


60.	 Comments Dated February 14, 1993 from Stephen Page on the November 1992 
Proposed Plan. 


61.	 Comments Dated April 29, 1993 from Pine Street Arts & Business Association on 
the November 1992 Proposed Plan. 


62.	 Comments Dated February 18, 1993 from Jacqueline Proveneker on the 
November 1992 Proposed Plan. 


63.	 Comments Dated February 13, 1993 from Beatrice J. Ramsey on the 
November 1992 Proposed Plan. 


64.	 Comments Dated February 12, 1993 from Dennis R. Reichardt on the 
November 1992 Proposed Plan. 


65.	 Comments Dated February 18, 1993 from Eugene H. Russell on the 
November 1992 Proposed Plan. 


66.	 Comments Dated March 9, 1993 from Karle L. Snyder on the November 1992 
Proposed Plan. 


67.	 Comments Dated November 17, 1992 from Caroline Stoudt on the November 1992 
Proposed Plan. 


68.	 Comments Dated December 10,1992 from James Smurro on the November 1992 
Proposed Plan. 


69.	 Comments Dated April 28, 1993 from Katherine Teetor on the November 1992 
Proposed Plan. 


70.	 Comments Dated February 17,1993 from Betty G. Tucker on the November 1992 
Proposed Plan. 


71.	 Comments Dated May 14,1993 from Christopher H. Marraro, Howrey & Simon 
(Attorney for Ultramar Petroleum) on the November 1992 Proposed Plan. 


72.	 Comments Dated January 4, 1993 from Richard J. Bartlett, University of Vermont 
on the November 1992 Proposed Plan. 


73.	 Comments Dated May 4,1993 from Richard J. Bartlett, University of Vermont on 
the November 1992 Proposed Plan. 


74.	 Comments Dated May 14,1993 from Nancy J. Hayden, University of Vermont on 
the November 1992 Proposed Plan. 


75.	 Comments Dated May 4, 1993 from Bernard Sanders, U.S. House of 
Representatives on the November 1992 Proposed Plan. 


76.	 Comments Dated May 5,1993 from Patrick J. Leahy and James Jeffords, U.S. 
Senate and Bernard Sanders U.S. House of Representatives on the November 1992 
Proposed Plan. 


77.	 Comments Dated May 14, 1993 from Patrick J. Leahy, U.S. Senate on the 
November 1992 Proposed Plan. 


78.	 Comments Dated December 2, 1992 from Ray Unsworth on the November 1992 
Proposed Plan. 


79.	 Comments Dated April 10, 1993 from Harry Varney Jr. on the November 1992 
Proposed Plan. 


80.	 Comments Dated April 9, 1993 from Charles R. Ross Jr. et al, Vermont House of 
Representatives on the November 1992 Proposed Plan. 







Page 5•'o 


4.9	 Proposed Plans for Selected Remedial Action (cont'd.) 


81.	 Comments Dated April 28,1993 from Donald M. Hooper, Vermont Secretary of 
State on the November 1992 Proposed Plan. 


82.	 Comments Dated May 14,1993 from Lisa Borre, Vermont Citizens Advisory 
Committee on Lake Champlain's Future on the November 1992 Proposed Plan. 


83.	 Comments Dated April 2, 1993 from Eugene Viens Sr. on the November 1992 
Proposed Plan. 


84.	 Comments Dated May 14,1993 from Eugene Viens Sr. on the November 1992 
Proposed Plan. 


85.	 Comments Dated February 12, 1993 from Dinny Weed on the November 1992 
Proposed Plan. 


86.	 Comments Dated February 15,1993 from Lea Wood on the November 1992 
Proposed Plan. 


Comments from the PRP Technical Committee 


87.	 Comments Dated April 5, 1993 from Joseph M. Kwasnik, New England Power 
Service for the PRP Technical Committee on the November 1992 Proposed Plan 
(Document Number One - Evaluation of EPA's Technical Assumptions Concerning 
the Potential for Migration of Free Product and Contaminated Ground Water). 


88.	 Comments Dated May 10,1993 from Joseph M. Kwasnik, New England Power 
Service for the PRP Technical Committee on the November 1992 Proposed Plan 
(Document Number Two - Evaluation of EPA's Technical Assumptions 
Concerning Human Health Risk Assessment). 


89.	 Comments Dated May 10,1993 from Joseph M. Kwasnik, New England Power 
Service for the PRP Technical Committee on the November 1992 Proposed Plan 
(Document Number Three - Evaluation of EPA's Technical Assumptions 
Concerning Ecological Preliminary Remediation Goals). 


90.	 Comments Dated May 10,1993 from Joseph M. Kwasnik, New England Power 
Service for the PRP Technical Committee on the November 1992 Proposed Plan 
(Document Number Four - Evaluation of EPA's Technical Assumptions 
Concerning Wetland Preservation). 


91.	 Comments Dated May 13, 1993 from Joseph M. Kwasnik, New England Power 
Service for the PRP Technical Committee on the November 1992 Proposed Plan 
(Document Number Five -Evaluation of the Implementability of EPA Proposed 
Remedial Alternative SR-2B). 


92.	 Comments Dated May 13,1993 from Joseph M. Kwasnik, New England Power 
Service for the PRP Technical Committee on the November 1992 Proposed Plan 
(Document Number Six - Evaluation of the Proposed Remedy SR-2B Against the 
Feasibility Study (FS) Criteria). 


93.	 Comments Dated May 13,1993 from Joseph M. Kwasnik, New England Power 
Service for the PRP Technical Committee on the November 1992 Proposed Plan 
(Document Number Seven - Summary of PRP Technical Committee Comments and 
Recommended Response Alternative). 


The map associated with entry number 94 is oversized and may be reviewed, by 
appointment only, at the EPA Region I Records Center in Boston, Massachusetts. 


94.	 "Directed Feasibility Study Remedial Alternative SR-9," PRP Technical Committee 
(May 14, 1993). 
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13.0 Community Relations 


13.4 Public Meetings 


1. Transcript, Public Hearing on the Proposed Plan (May 4, 1993). 
Presenters: David Webster and Ross Gilleland, EPA Region I. 
Commenters: William Aheam 


Susan Alden 
Rich Bartlett 
Michael Barsotti 
Peter Brownell 
Tom Burke 
Sharon Bushor 
Steve Conant 
Peter Cook 
Paul Cook 
DeanCorren 
Mark Eldridge 
Barbara Felitti 
Lori Fisher 
Matthew Gardy 
Aaron Goldberg 
Mark Kanubluh 
Gary Kelleren 
Alan Quackenbush 
Mary Sullivan 
Karen Unsworth 
Roger Verville 
David Weinstein 


f
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PINE STREET CANAL Page
 1 

All Operable Units
 



01.06 SITE ASSESSMENT - HAZARD RANKING SYSTEM PACKAGES
 



T i t l e : N o t i c e of NPL Site Listing.
 

Authors: ENVIRONMENTAL PROTECTION AGENCY
 

Date: July 31, 1995
 

Format: MISCELLANEOUS No. Pgs: 2


AR No. 01.06.1 Document No. 000360
 



03.01 REMEDIAL INVESTIGATION - CORRESPONDENCE
 



Title: Fishing by Asian Community in the Pine Street
 

Barge Canal.
 



Addressee: PHILIP HARTER
 

Authors: MARTY FELDMAN - LIGHTWORKS INC.
 

Date: June 3, 1994
 

Format: MEMORANDUM No. Pgs: 1


AR No. 03.01.1 Document No. 000632
 



T i t l e : C o m p l e t i o n of Phase  I - ARI Field Work.
 

Addressee: ROSS GILLELAND - EPA REGION I


Authors: GREGORY JOHNSON - JOHNSON COMPANY
 

Date: December 16, 1994
 

Format: LETTER No. Pgs: 2


AR No. 03.01.2 Document No. 000326
 



Title: Estimate of Mass Flux of Benzene to the Lake
 

through the Sand Lens.
 



Addressee: PINE ST FATE & TRANSPORT TECH WORK GROUP
 

Authors: SETH PITKIN - JOHNSON COMPANY
 

Date: February 17, 1995
 

Format: MEMORANDUM No. Pgs: 3


AR No. 03.01.3 Document No. 000003
 



Title: Muskrat Autopsy.
 

Addressee: ROSS GILLELAND - EPA REGION I


Authors: GREGORY JOHNSON - JOHNSON COMPANY
 

Date: April 24, 1995
 

Format: LETTER No. Pgs: 1


AR No. 03.01.4 Document No. 000334
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Title: Mobilization of Phase IIA Studies by PRP's 
Addressee: PINE STREET COORDINATING COUNCIL 
Authors: GREGORY JOHNSON - JOHNSON COMPANY 
Date: April 25, 1995 
Format: MEMORANDUM No. Pgs: 1 
AR No. 03.01.5 Document No. 000335 


Title: Response to Greg Johnson's April 25, 1995 
Memorandum Regarding Mobilization for the 1995 
Field Season. 


Addressee: DR. MARTIN JOHNSON ­ JOHNSON COMPANY 
Authors: SHEILA ECKMAN ­ ENVIRONMENTAL PROTECTION AGENCY 
Date: May 3, 1995 
Format: LETTER No. Pgs: 2 
AR No. 03.01.6 Document No. 000453 


Title: Notice of Noncompliance. 
Addressee: DR. MARTIN JOHNSON - JOHNSON COMPANY 
Authors: LINDA MURPHY ­ EPA REGION I 
Date: April 22, 1996 
Format: LETTER No. Pgs: 2 
AR No. 03.01.7 Document No. 000345 


Title: PRPs Noncompliance in Regards to the Data 
Validation Requirements 


Addressee: DR. MARTIN JOHNSON - JOHNSON COMPANY 
Authors: MARY JANE O'DONNELL ­ ENVIRONMENTAL PROTECTION 


AGENCY 
Date: April 22, 1996 
Format: LETTER No. Pgs: 2 
AR No. 03.01.8 Document No. 000346 


Title: Response to EPA's Notice of Noncompliance. 
Addressee: LINDA MURPHY ­ ENVIRONMENTAL PROTECTION AGENCY 
Authors: GREGORY JOHNSON ­ JOHNSON COMPANY 
Date: April 25, 1996 
Format: LETTER No. Pgs: 2 
AR No. 03.01.9 Document No. 000622 
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Title:	  Urban Runoff Report. 

Addressee:	 DR. MARTIN JOHNSON ­ JOHNSON COMPANY 

Authors:	 SHEILA ECKMAN, ROSS GILLELAND, MARGERY ADAMS ­



ENVIRONMENTAL PROTECTION AGENCY
 

Date: May 1, 1996
 

Format: LETTER No. Pgs: 2


AR No. 03.01.10 Document No. 000347
 



T i t l e : E P A '  s Letter Dated May 1,1996 Regarding the
 

Urban Runoff Report Data.
 



Addressee: SHEILA ECKMAN - ENVIRONMENTAL PROTECTION AGENCY
 

Authors: DR. MARTIN JOHNSON - JOHNSON COMPANY
 

Date: May 3, 1996
 

Format: LETTER No. Pgs: 1


AR No. 03.01.11 Document No. 000348
 



Title:	 	 Followup On EPA's Letter of April 22 Regarding
 

the PRP's Noncompliance with Regard to the Data
 

Validation Requirements.
 



Addressee DR. MARTIN JOHNSON - JOHNSON COMPANY
 

Authors: MARY JANE O'DONNELL - EPA REGION I


Date: May 15, 1996
 

Format: LETTER No. Pgs: 2


AR No. 03.01.12 Document No. 000312
 



03.02 REMEDIAL INVESTIGATION - SAMPLING & ANALYSIS DATA
 



Title: Analytical Results of 15 Polynuclear Aromatic
 

Hydrocarbon Samples Recieved on September 20, 22,
 

and 23, 1994.
 



Addressee:	 CHRIS CRANDELL - JOHNSON COMPANY
 

Authors:	 JEFFREY CURRAN - IEA
 

Date:	 October 28, 1994
 

Format:	 SAMPLING AND ANALYSIS DAT No. Pgs: 11
 

AR No.	 03.02.1 Document No. 000007
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Title: Split Sampling Report, December 1994, ARI Phase I


Summer 1994 Studies.
 



Addressee: SHEILA ECKMAN - ENVIRONMENTAL PROTECTION AGENCY
 

Authors: METCALF & EDDY
 

Date: February 1995
 

Format: REPORT, STUDY No. Pgs: 60
 

AR No. 03.02.2 Document No. 000005
 



T i t l e : F i s  h Testing of Young Bullheads.
 

Addressee: ALAN STRASSER - PINE ST CANAL ECOLOGICAL
 



WORKINGROUP
 

Authors: KENNETH CARR - US FISH AND WILDLIFE SERVICE
 

Date: May 26, 1995
 

Format: MEMORANDUM No. Pgs: 1


AR No. 03.02.3 Document No. 000008
 



T i t l e : T a b l  e of Co-Located Metals and PAH Results for
 

Pine St. Canal.
 



Addressee: ROSS GILLELAND - ENVIRONMENTAL PROTECTION AGENCY
 

Authors: GREGORY JOHNSON - JOHNSON COMPANY
 

Date: July 6, 1995
 

Format: SAMPLING AND ANALYSIS DAT No. Pgs: 11
 

AR No. 03.02.4 Document No. 000009
 



Title: Data Summary for Focus Areas for Toxicity Testing
 

Requested by Ken Carr during 7/10 Conference
 

Call.
 



Addressee: ECOLOGICAL WORK GROUP
 

Authors: SONJA SCHUYLER - JOHNSON COMPANY
 

Date: July 14, 1995
 

Format: SAMPLING AND ANALYSIS DAT No. Pgs: 7


AR No. 03.02.5 Document No. 000010
 



Title: Analytical Results for Samples Received by
 

Inchscape Testing Services - Aquatech
 

Laboratories on October 19, 1995.
 



Addressee: KAREN WEDLOCK-HUNT - METCALF & EDDY
 

Authors: KAREN CHIRGWIN - INCHSCAPE TESTING SERVICES
 

Date: November 30, 1995
 

Format: LETTER No. Pgs: 10
 

AR No. 03.02.6 Document No. 000014
 








Title:
 

Addressee:
 

Authors:
 

Date:
 

Format:
 

AR No.
 



Title:
 



Addressee:
 

Authors:
 



Date:
 

Format:
 

AR No.
 



Title:
 



Addressee:
 

Authors:
 



Date:
 

Format:
 

AR No.
 



Title:
 



Addressee:
 

Authors:
 

Date:
 

Format:
 

AR No.
 



Title:
 



Addressee:
 

Authors:
 

Date:
 

Format:
 

AR No.
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Sediment Toxicity Analyses.
 

SONJA SCHUYLER - JOHNSON COMPANY
 

JOHN WILLIAMS - INCHSCAPE TESTING SERVICES
 

December 22, 1995
 

REPORT, STUDY No. Pgs: 40
 

03.02.7 Document No. 000011
 



CADRE Data Review and Tier III Data Validation
 

Deliverables.
 

CHRISTINE CLARK - ENVIRONMENTAL PROTECTION AGENCY
 

CONSTANCE LAPITE, DR. BRIAN TUCKER - METCALF &


EDDY
 

January 29, 1996
 

SAMPLING AND ANALYSIS DAT No. Pgs: 19
 

03.02.8 Document No. 000012
 



Tier III Data Validation on Grain Size Analytical
 

Data.
 

CHRISTINE CLARK - ENVIRONMENTAL PROTECTION AGENCY
 

CONSTANCE LAPITE, DR. BRIAN TUCKER - METCALF &


EDDY
 

February 21, 1996
 

SAMPLING AND ANALYSIS DAT No. Pgs: 3


03.02.9 Document No. 000013
 



Tier III Validation on Inorganic Data From 10 Low
 

Level Soil and 2 Aqueous Samples.
 

CHRISTINE CLARK - ENVIRONMENTAL PROTECTION AGENCY
 

MEG HIMMEL, BRUCE LIVINGSTON - METCALF & EDDY
 

February 26, 1996
 

SAMPLING AND ANALYSIS DAT No. Pgs: 10
 

03.02.10 Document No. 000015
 



CARDRE Data Review and Resubmittal of the Tier
 

III Data Validation.
 

CHRISTINE CLARK - ENVIRONMENTAL PROTECTION AGENCY
 

MEG HIMMEL, BRUCE LIVINGSTON - METCALF & EDDY
 

March 18, 1996
 

SAMPLING AND ANALYSIS DAT No. Pgs: 15
 

03.02.11 Document No. 000017
 



*Attached to Document No. 000013 In 03.02
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Title: Region I Review of Inorganic Contract
Data Package.
 


Addressee: MEG HIMMEL ­ METCALF & EDDY
 
Authors: CHESTER LABNET
 
Date: March 20, 1996
 
Format: SAMPLING AND ANALYSIS DAT No. Pgs:


10/16/98
 

Page 6




 Laboratory
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AR No. 03.02.12 Document No. 000030
 



Title: Tier III Validation on Analytical Data from
 

Reanalysis of Eight Sediment Samples.
 



Addressee: CHRISTINE CLARK - ENVIRONMENTAL PROTECTION AGENCY
 

Authors: MEG HIMMEL, BRUCE LIVINGSTON - METCALF & EDDY
 

Date : March 21, 1996
 

Format: SAMPLING AND ANALYSIS DAT No. Pgs: 4


AR No. 03.02.13 Document No. 000018
 



*Attached to Document No. 000013 In 03.02
 



Title: Pine Street Biological Samples.
 

Addressee: KAREN WEDLOCK-HUNT - METCALF & EDDY
 

Authors: KENNETH CARR - US FISH AND WILDLIFE SERVICE
 

Date: May 13, 1996
 

Format: MEMORANDUM No. Pgs: 8


AR No. 03.02.14 Document No. 000019
 



Title: Review of Metcalf and Eddy Validation Letters of
 

2/26/96, 3/18/96, and 3/21/96.
 



Addressee: SHEILA ECKMAN - ENVIRONMENTAL PROTECTION AGENCY
 

Authors: HUGO CAZON - JOHNSON COMPANY
 

Date: May 20, 1996
 

Format: LETTER No. Pgs: 2


AR No. 03.02.15 Document No. 000020
 



Title: User's Manual for the Pine Street Canal Site
 

Database.
 



Addressee: SHEILA ECKMAN - ENVIRONMENTAL PROTECTION AGENCY
 

Authors: TAMMY FORTIER - JOHNSON COMPANY
 

Date: June 1996
 

Format: LETTER No. Pgs: 20
 

AR No. 03.02.16 Document No. 000265
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Title: Response to Johnson Company Review of M & E's
 

Validation Letters.
 



Addressee: SHEILA ECKMAN - ENVIRONMENTAL PROTECTION AGENCY
 

Authors: MARTHA ZIRBEL - METCALF & EDDY
 

Date: July 1, 1996
 

Format: LETTER No. Pgs: 4


AR No. 03.02.17 Document No. 000021
 



T i t l e : P i n  e Street Canal Superfund Site, Data Validation
 

Services.
 



Addressee: CHRIS CRANDELL - JOHNSON COMPANY
 

Authors: KIM WATSON - TRILLIUM, INC.
 

Date: August 1, 1996
 

Format: SAMPLING AND ANALYSIS DAT No. Pgs: 13
 

AR No. 03.02.18 Document No. 000022
 



Title: Addendum to the Data Validation Report for Pine
 

Street Superfund Site, South Burlington, VT
 

-Metals in Soil Samples.
 



Addressee: JOHNSON COMPANY
 

Authors: TRILLIUM, INC.
 

Date: August 7, 1996
 

Format: REPORT, STUDY No. Pgs: 14
 

AR No. 03.02.19 Document No. 000023
 



Title: Addendum to the Data Validation Report for Pine
 

Street Superfund Site, South Burlington, VT-
 
Inorganic Analysis Data-Metals in Soil.
 



Addressee: JOHNSON COMPANY
 

Authors: TRILLIUM, INC.
 

Date: August 7, 1996
 

Format: REPORT, STUDY No. Pgs: 15
 

AR No. 03.02.20 Document No. 000024
 



Title: Addendum to the Data Validation Report for Pine
 

Street Superfund Site, South Burlington, VT-
 
Inorganic Analysis Data - Metals and Cyanide in
 

Sediment
 



Addressee: JOHNSON COMPANY
 

Authors: TRILLIUM, INC.
 

Date: August 7, 1996
 

Format: REPORT, STUDY No. Pgs: 15
 

AR No. 03.02.21 Document No. 000025
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Title: Addendum to the Data Validation Report for Pine
 

Street Superfund Site, South Burlington, VT-
 
Inorganic Analysis Data - Metals and Cyanide in
 

Soil.
 



Addressee: JOHNSON COMPANY
 

Authors: TRILLIUM, INC.
 

Date: August 7, 1996
 

Format: REPORT, STUDY No. Pgs: 28
 

AR No. 03.02.22 Document No. 000026
 



Title: Revised Addendum to the Data Validation Report
 

for Pine Street- Inorganic Analysis Data - Metals
 

and Cyanide in Sediment.
 



Addressee: JOHNSON COMPANY
 

Authors: TRILLIUM, INC.
 

Date: August 14, 1996
 

Format: REPORT, STUDY No. Pgs: 14
 

AR No. 03.02.23 Document No. 000027
 



Title: Evaluated Data from Fish Tissue Analysis.
 

Addressee: SHEILA ECKMAN - ENVIRONMENTAL PROTECTION AGENCY
 

Authors: METCALF & EDDY
 

Date: September 3, 1996
 

Format: LETTER No. Pgs: 12
 

AR No. 03.02.24 Document No. 000028
 



Title: Review of Johnson Company's Data Validation Memos
 

and Comparison of Data with Results Presented in
 

Risk Management Database.
 



Addressee: SHEILA ECKMAN - ENVIRONMENTAL PROTECTION AGENCY
 

Authors: MARTHA ZIRBEL - METCALF & EDDY
 

Date: October 10, 1996
 

Format: LETTER No. Pgs: 4


AR No. 03.02.25 Document No. 000029
 



Title: Contract Laboratory Status Report.
 

Addressee: ENVIRONMENTAL PROTECTION AGENCY
 

Authors: TEXAS A & M GEOCHEMICAL & ENVIRONMENTAL
 

Date: October 15, 1996
 

Format: SAMPLING AND ANALYSIS DAT No. Pgs: 17
 

AR No. 03.02.26 Document No. 000031
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Title: Fish Bile Data Analysis.
 

Addressee: SHEILA ECKMAN - ENVIRONMENTAL PROTECTION AGENCY
 

Authors: BRUCE LIVINGSTON, MARTHA ZIRBEL - METCALF & EDDY
 

Date: October 17, 1996
 

Format: LETTER No. Pgs: 8


AR No. 03.02.27 Document No. 000032
 



T i t l e:Split-Sampling Report for the Phase IIB
 

Additional Remedial Investigation Sampling
 

Round-October 1995.
 



Addressee: ENVIRONMENTAL PROTECTION AGENCY
 

Authors: METCALF & EDDY
 

Date: December 1996
 

Format: REPORT, STUDY No. Pgs: 68
 

AR No. 03.02.28 Document No. 000033
 



Title: Results of Data Analysis Undertaken to Answer
 

Outstanding Issues Discussed at the January 15th
 

Meetings.
 



Addressee: PINE STREET COORDINATING COUNCIL
 

Authors: CHRIS CRANDELL - JOHNSON COMPANY
 

Date: February 24, 1997
 

Format: MEMORANDUM No. Pgs: 18
 

AR No. 03.02.29 Document No. 000034
 



03.03 REMEDIAL INVESTIGATION - SCOPES OF WORK
 



Title: Data Gap Analysis and Suggestions For Further
 

Study--Draft.
 



Authors: ENVIRONMENTAL PROTECTION AGENCY
 

Date: October 13, 1993
 

Format: NOTES-GENERAL No. Pgs: 20
 

AR No. 03.03.1 Document No. 000039
 



Title: Outline for the Ecological Scope of Work - Draft.
 

Authors: ENVIRONMENTAL PROTECTION AGENCY
 

Date: March 22, 1994
 

Format: NOTES-MEETING No. Pgs: 15
 

AR No. 03.03.2 Document No. 000035
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Title: Outline for the Ecological Scope of Work ­
Revised Draft. 


Authors: ENVIRONMENTAL PROTECTION AGENCY 
Date: May 12, 1994 
Format: NOTES-MEETING No. Pgs: 20 
AR No. 03.03.3 Document No. 000036 


Title: Comments from the PRPs on the Draft Ecological 
Statement of Work. 


Addressee: PINE STREET COORDINATING COUNCIL 
Authors: DANIEL FINKELSTEIN 
Date: May 12, 1994 
Format: MEMORANDUM No. Pgs: 7 
AR No. 03.03.4 Document No. 000037 


Title: Comments on the Statement of Work. 
Addressee: PHILIP HARTER 
Authors: LAPSE TEAM 
Date: June 8, 1994 
Format: MEMORANDUM No. Pgs: 6 
AR No. 03.03.5 Document No. 000170 


Title: Comments from Respondents on Appendix A (Draft #6 
- 4/26/95) - Statement of Work - Additional 
Remedial Investigation and Feasibility Study ­
Phase II. 


Addressee: PINE STREET COORDINATING COUNCIL 
Authors: PHILIP HARTER 
Date: May 12, 1995 
Format: LIST No. Pgs: 4 
AR No. 03.03.6 Document No. 000214 


Title: Comments on the State of Vermont's Proposal for 
Fish Sampling in Pine Street Canal. 


Addressee: STANLEY CORNEILLE ­ VT DEPT. OF ENVIRONMENTAL 
CONSERVATION 


Authors: SONJA SCHUYLER ­ JOHNSON COMPANY 
Date: May 15, 1995 
Format: LETTER No. Pgs: 3 
AR No. 03.03.7 Document No. 000038 
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Title: Modifications to the SOW Developed for the Phase
 

II ARI Work Plan at the Pine Street Canal Site.
 



Addressee: SHEILA ECKMAN - ENVIRONMENTAL PROTECTION AGENCY
 

Authors: DR. MARTIN JOHNSON - JOHNSON COMPANY
 

Date: October 9, 1995
 

Format: LETTER No. Pgs: 4


AR No. 03.03.8 Document No. 000627
 



Title: Potential Additional Work Under Administrative
 

Order by Consent.
 



Addressee: PINE STREET COORDINATING COUNCIL
 

Authors: PHILIP HARTER, ALAN STRASSER
 

Date: June 3, 1996
 

Format: MEMORANDUM No. Pgs: 1


AR No. 03.03.9 Document No. 000349
 



Title: SOW for Drums Discovered at the Pine Street Canal
 

Site.
 



Addressee: ROSS GILLELAND - ENVIRONMENTAL PROTECTION AGENCY
 

Authors: GREGORY JOHNSON - JOHNSON COMPANY
 

Date: June 21, 1996
 

Format: LETTER No. Pgs: 2


AR No. 03.03.10 Document No. 000350
 



Title: EPA Comments on SOW for Submerged Drums.
 

Addressee: DR. MARTIN JOHNSON - JOHNSON COMPANY
 

Authors: SHEILA ECKMAN - ENVIRONMENTAL PROTECTION AGENCY
 

Date: June 22, 1996
 

Format: LETTER No. Pgs: 2


AR No. 03.03.11 Document No. 000351
 



03.04 REMEDIAL INVESTIGATION - INTERIM DELIVERABLES
 



Title: Status Report of Phase I Submerged Drum
 

Investigation.
 



Addressee: SHEILA ECKMAN - ENVIRONMENTAL PROTECTION AGENCY
 

Authors: GREGORY JOHNSON - JOHNSON COMPANY
 

Date: November 20, 1996
 

Format: LETTER No. Pgs: 3


AR No. 03.04.1 Document No. 000625
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03.06 REMEDIAL INVESTIGATION - REMEDIAL INVESTIGATION REPORTS
 



Title: Disapproval of Additional Remedial Investigation 
Report - May, 1996. 


Addressee: DR. MARTIN JOHNSON - JOHNSON COMPANY 
Authors: SHEILA ECKMAN ­ EPA REGION I 
Date: June 5, 1996 
Format: LETTER No. Pgs: 1 
AR No. 03.06.1 Document No. 000314 


Title: Comments on the ARI Phase II Report. 
Addressee: JOHNSON COMPANY 
Authors: AL MCINTOSH, MARY WATZIN ­ LAPSE TEAM 
Date: October 11, 1996 
Format: MEMORANDUM No. Pgs: 10 
AR No. 03.06.2 Document No. 000040 


Title: Disapproval with Modification Required of 
Additional Remedial Investigation Report ­ August 
1996. 


Addressee: CHRIS CRANDELL ­ JOHNSON COMPANY 
Authors: MARY JANE O'DONNELL - ENVIRONMENTAL PROTECTION 


AGENCY 
Date: October 15, 1996 
Format: LETTER No. Pgs: 40 
AR No. 03.06.3 Document No. 000041 


Title: Disapproval with Modifications of ARI. 
Addressee: MARGERY ADAMS ­ EPA REGION I 
Authors: DAVID LEDBETTER ­ HUNTON AND WILLIAMS 
Date: November 14, 1996 
Format: LETTER No. Pgs: 1 
AR No. 03.06.4 Document No. 000337 


Title: Comments on the Pine Street Barge Canal Site 
Additional Remedial Investigation ­ August 1996. 


Addressee: CHRIS CRANDELL - JOHNSON COMPANY 
Authors: STANLEY CORNEILLE ­ VT DEPT. OF ENVIRONMENTAL 


CONSERVATION 
Date: November 15, 1996 
Format: LETTER No. Pgs: 3 
AR No. 03.06.5 Document No. 000042 
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Title: EPA Comments on the Additional Remedial 
Investigation Report Dated December 19, 1996. 


Addressee: CHRIS CRANDELL - JOHNSON COMPANY 
Authors: SHEILA ECKMAN - ENVIRONMENTAL PROTECTION AGENCY 
Date: January 31, 1997 
Format: LETTER No. Pgs: 6 
AR No. 03.06.6 Document No. 000626 


Title: PRP Responses to Comments on Draft Revision No.2 
of the Additional Remedial Investigation Report 
- December 1996. 


Addressee: SHEILA ECKMAN ­ ENVIRONMENTAL PROTECTION AGENCY 
Authors: CHRIS CRANDELL ­ JOHNSON COMPANY 
Date: March 14, 1997 
Format: LETTER No. Pgs: 15 
AR No. 03.06.7 Document No. 000043 


Title: EPA Comments to the PRP Responses to Comments on 
Draft Revision No. 2 of the Additional Remedial 
Investigation. 


Addressee: CHRIS CRANDELL ­ JOHNSON COMPANY 
Authors: SHEILA ECKMAN ­ ENVIRONMENTAL PROTECTION AGENCY 
Date: March 26, 1997 
Format: LETTER No. Pgs: 1 
AR No. 03.06.8 Document No. 000044 


Title: Final Revisions to the PRP Responses to Draft 
Revision No. 2 of the Additional Remedial 
Investigation. 


Addressee: PINE STREET COORDINATING COUNCIL 
Authors: CHRIS CRANDELL - JOHNSON COMPANY 
Date: April 10, 1997 
Format: MEMORANDUM No. Pgs: 4 
AR No. 03.06.9 Document No. 000045 


Title: EPA Comments to PRP Responses to Comments on the 
Draft Revision No. 2 of the Additional Remedial 
Investigation. 


Addressee: CHRIS CRANDELL - JOHNSON COMPANY 
Authors: SHEILA ECKMAN ­ ENVIRONMENTAL PROTECTION AGENCY 
Date: April 14, 1997 
Format: LETTER No. Pgs: 1 
AR No. 03.06.10 Document No. 000046 
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Title: the  EPA Comments on the Revised Section 8.3.1 of 
Draft Additional Remedial Investigation. 


Addressee: CHRIS CRANDELL - JOHNSON COMPANY 
Authors: SHEILA ECKMAN ­ ENVIRONMENTAL PROTECTION AGENCY 
Date: May 1, 1997 
Format: LETTER No. Pgs: 1 
AR No. 03.06.11 Document No. 000047 


Title: Additional Remedial Investigation ­ Volume I 
Report - Draft Final Revision No. 3. 


Addressee: ENVIRONMENTAL PROTECTION AGENCY 
Authors: JOHNSON COMPANY 
Date: July 3, 1997 
Format: REPORT, STUDY No. Pgs: 436 
AR No. 03.06.12 Document No. 000260 


Title: Additional Remedial Investigation - Volume II ­
Figures and Plates - Draft Final Revision No. 3. 


Addressee: ENVIRONMENTAL PROTECTION AGENCY 
Authors: JOHNSON COMPANY 
Date: July 3, 1997 
Format: REPORT, STUDY No. Pgs: 235 
AR No. 03.06.13 Document No. 000261 


Title: Additional Remedial Investigation - Volume III ­
Appendices - Draft Final Revision No. 3. 


Addressee: ENVIRONMENTAL PROTECTION AGENCY 
Authors: JOHNSON COMPANY 
Date: July 3, 1997 
Format: REPORT, STUDY No. Pgs: 867 
AR No. 03.06.14 Document No. 000262 


Title: Additional Remedial Investigation - Volume IV ­
Appendices - Draft Final Revision No. 3. 


Addressee: ENVIRONMENTAL PROTECTION AGENCY 
Authors: JOHNSON COMPANY 
Date: July 3, 1997 
Format: REPORT, STUDY No. Pgs: 953 
AR No. 03.06.15 Document No. 000263 
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03.07 REMEDIAL INVESTIGATION - WORK PLANS AND PROGRESS REPORTS
 



Title:



Addressee:

Authors:

Date:

Format:

AR No.



Title:



Addressee:

Authors:

Date:

Format:

AR No.



Title:



Addressee:

Authors:

Date:

Format:

AR No.



Title:



Addressee:

Authors:

Date:

Format:

AR No.



Title:



Addressee:

Authors:



Date:

Format:

AR No.



 Standard Operating Procedure for Sediment and
 

Sludge Sampling.
 



 ENVIRONMENTAL PROTECTION AGENCY
 

 JOHNSON COMPANY
 



 October 1990
 

 REPORT, STUDY No. Pgs: 24
 

 03.07.1 Document No. 000049
 



 Final Report, Determination of Analytical Methods
 

for PAHs.
 



 ANGELO CARASEA - ENVIRONMENTAL PROTECTION AGENCY
 

 MICHAEL ZIMMERMAN - ICF TECHNOLOGY
 



 January 28, 1994
 

 REPORT, STUDY No. Pgs: 26
 

 03.07.2 Document No. 000050
 



 Monthly Progress Report for Phase I ARI Studies ­

July 1994.
 



 ROSS GILLELAND - ENVIRONMENTAL PROTECTION AGENCY
 

 CHRIS CRANDELL - JOHNSON COMPANY
 



 July 1994
 

 REPORT, STUDY No. Pgs: 2




 03.07.3 Document No. 000057
 



 Response to Johnson Company's Letter Requesting
 

Approval to Send Samples from the Site to
 

QUANTIX.
 



 DR. MARTIN JOHNSON - JOHNSON COMPANY
 

 JEFF PADGETT - ENVIRONMENTAL PROTECTION AGENCY
 



 July 26, 1994
 

 LETTER No. Pgs: 3




 03.07.4 Document No. 000002
 



 Partial Approval with Conditions of Phase I ARI
 

Work Plan--Mobilization.
 



 DR. MARTIN JOHNSON - JOHNSON COMPANY
 

 MARY JANE O'DONNELL - ENVIRONMENTAL PROTECTION
 



AGENCY
 

 July 26, 1994
 

 LETTER No. Pgs: 10
 

 03.07.5 Document No. 000054
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Title: Monthly Progress Report for Phase I ARI Studies ­

August 1994, Minutes for the Monthly Progress
 

Meeting.
 



Addressee: ROSS GILLELAND - EPA REGION I


Authors: CHRIS CRANDELL - JOHNSON COMPANY
 

Date: August 1994
 

Format: LETTER No. Pgs: 6


AR No. 03.07.6 Document No. 000207
 



Title: Partial Approval with Conditions of Phase I ARI
 

Work Plan Activities - Comments/Conditions Set
 

#2.




Addressee: DR. MARTIN JOHNSON - JOHNSON COMPANY
 

Authors: MARY JANE O'DONNELL - ENVIRONMENTAL PROTECTION
 



AGENCY
 

Date: August 10, 1994
 

Format: LETTER No. Pgs: 17
 

AR No. 03.07.7 Document No. 000056
 



Title: Use of Quantix Immunoassay Methodology at Pine
 

Street Barge Canal Superfund Site.
 



Addressee: ROSS GILLELAND - ENVIRONMENTAL PROTECTION AGENCY
 

Authors: SONJA SCHUYLER - JOHNSON COMPANY
 

Date: August 12, 1994
 

Format: LETTER No. Pgs: 13
 

AR No. 03.07.8 Document No. 000629
 



Title: Response to the Comments/Conditions Set # 2.
 

Addressee: ROSS GILLELAND - EPA REGION I


Authors: CHRIS CRANDELL - JOHNSON COMPANY
 

Date: August 17, 1994
 

Format: LETTER No. Pgs: 7


AR No. 03.07.9 Document No. 000333
 



Title: Response to the Comments/Conditions Set # 2.
 

Addressee: ROSS GILLELAND - EPA REGION I


Authors: CHRIS CRANDELL - JOHNSON COMPANY
 

Date: August 19, 1994
 

Format: LETTER No. Pgs: 37
 

AR No. 03.07.10 Document No. 000332
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Title: Partial Approval of Phase I ARI Work 
Plan--Procedures for Field Data Collection of 
Storm Water Sediment Investigations and 
Preliminary Air Assessment. 


Addressee: DR. MARTIN JOHNSON ­ JOHNSON COMPANY 
Authors: MARY JANE O'DONNELL ­ ENVIRONMENTAL PROTECTION 


AGENCY 
Date: August 30, 1994 
Format: LETTER No. Pgs: 3 
AR No. 03.07.11 Document No. 000058 


Title: Monthly Progress Report for Phase I ARI Studies ­
September 1994. 


Addressee ENVIRONMENTAL PROTECTION AGENCY ROSS GILLELAND 
Authors: JOHNSON COMPANY CHRIS CRANDELL 
Date: September 1994 
Format: REPORT, STUDY No. Pgs: 5 
AR No. 03.07.12 Document No. 000060 


Title: Partial Approval with Conditions of Preliminary 
Air Assessment Portions of Phase I ARI Work Plan. 


Addressee: DR. MARTIN JOHNSON ­ JOHNSON COMPANY 
Authors: MARY JANE O'DONNELL ­ ENVIRONMENTAL PROTECTION 


AGENCY 
Date: September 1, 1994 
Format: LETTER No. Pgs: 5 
AR No. 03.07.13 Document No. 000055 


Title: Comments on Certain Activities in the Phase I 
Work Plan. 


Addressee: JOHNSON COMPANY DR. MARTIN JOHNSON ­
Authors: - ENVIRONMENTAL PROTECTION MARY JANE O'DONNELL 


AGENCY 
Date: September 2, 1994 
Format: LETTER No. Pgs: 14 
AR No. 03.07.14 Document No. 000052 
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Title: Response to the Comments/Conditions Sets #3 and
 

#4 of the Draft ARI Phase I Work Plan Documents.
 



Addressee: ROSS GILLELAND - ENVIRONMENTAL PROTECTION AGENCY
 

Authors: CHRIS CRANDELL - JOHNSON COMPANY
 

Date: September 13, 1994
 

Format: LETTER No. Pgs: 32
 

AR No. 03.07.15 Document No. 000053
 



Title: Field Operations Plan, Revision 1, Draft
 

Additional Remedial Investigation Phase I.
 



Addressee ROSS GILLELAND - ENVIRONMENTAL PROTECTION AGENCY
 

Authors: CHRIS CRANDELL - JOHNSON COMPANY
 

Date: September 20, 1994
 

Format: REPORT, STUDY No. Pgs: 46
 

AR No. 03.07.16 Document No. 000630
 



Title: Monthly Progress Report for Phase I ARI Studes ­

October 1994.
 



Addressee ROSS GILLELAND ENVIRONMENTAL PROTECTION AGENCY
 

Authors: CHRIS CRANDELL JOHNSON COMPANY
 

Date: October 1994
 

Format: REPORT, STUDY No. Pgs: 30
 

AR No. 03 .07.17 Document No. 000063
 



Title: Full Approval of Phase I ARI Work Plan. 

Addressee DR. MARTIN JOHNSON - JOHNSON COMPANY 

Authors: MARY JANE O'DONNELL ­ ENVIRONMENTAL PROTECTION 



AGENCY 

Date: October 12, 1994 

Format: LETTER No. Pgs: 11 

AR No. 03.07.18 Document No. 000059 



Title: Comments on the Stormwater Inlet Sampling Plan. 

Addressee: SHEILA ECKMAN ­ ENVIRONMENTAL PROTECTION AGENCY 

Authors: AL MCINTOSH ­ UNIVERSITY OF VERMONT 

Date: October 21, 1994 

Format: MEMORANDUM No. Pgs: 1 

AR No. 03.07.19 Document No. 000191 
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Title: Response to Comments/Conditions Set #5, Phase I


ARI Work Plan.
 



Addressee: ROSS GILLELAND - ENVIRONMENTAL PROTECTION AGENCY
 

Authors: CHRIS CRANDELL - JOHNSON COMPANY
 

Date: October 28, 1994
 

Format: LETTER No. Pgs: 9


AR No. 03.07.20 Document No. 000061
 



Title: Monthly Progress Report for Phase I ARI Studies ­

November 1994.
 



Addressee: ROSS GILLELAND - ENVIRONMENTAL PROTECTION AGENCY
 

Authors: CHRIS CRANDELL - JOHNSON COMPANY
 

Date: November 1994
 

Format: REPORT, STUDY No. Pgs: 26
 

AR No. 03.07.21 Document No. 000064
 



Title: Phase I Additional Remedial Investigation
 

Groundwater Sampling Methodology at the Pine
 

Street Canal Site.
 



Addressee: ROSS GILLELAND - ENVIRONMENTAL PROTECTION AGENCY
 

Authors: SETH PITKIN - JOHNSON COMPANY
 

Date: November 1, 1994
 

Format: LETTER No. Pgs: 4


AR No. 03.07.22 Document No. 000062
 



Title: Issues Pertaining to Field Work Associated with
 

the Pine Street Barge Canal Superfund Site ­

Phase I ARI.
 



Addressee: ROSS GILLELAND - ENVIRONMENTAL PROTECTION AGENCY
 

Authors: CHRIS CRANDELL - JOHNSON COMPANY
 

Date: November 18, 1994
 

Format: LETTER No. Pgs: 3


AR No. 03.07.23 Document No. 000628
 



Title: Monthly Progress Report for Phase I ARI Studies ­

December 1994.
 



Addressee ROSS GILLELAND ENVIRONMENTAL PROTECTION AGENCY
 

Authors: CHRIS CRANDELL JOHNSON COMPANY
 

Date: December 1994
 

Format: REPORT, STUDY No. Pgs: 4


AR No. 03.07.24 Document No. 000066
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Title: Completion of Phase I ARI Field Work. 
Addressee: ROSS GILLELAND ­ ENVIRONMENTAL PROTECTION AGENCY 
Authors: GREGORY JOHNSON ­ JOHNSON COMPANY 
Date: December 16, 1994 
Format: LETTER No. Pgs: 2 
AR No. 03.07.25 Document No. 000065 


Title: Monthly Progress Report for Phase I ARI Studies ­
January 1995. 


Addressee : ROSS GILLELAND - ENVIRONMENTAL PROTECTION AGENCY 
Authors: CHRIS CRANDELL - JOHNSON COMPANY 
Date: January 1995 
Format: REPORT, STUDY No . Pgs: 2 
AR No. 03 .07.26 Document No. 000051 


Title: Monthly Progress Report for Phase I ARI Studies ­
February 1995. 


Addressee ENVIRONMENTAL PROTECTION AGENCY ROSS GILLELAND 
Authors: JOHNSON COMPANY CHRIS CRANDELL 
Date: February 1995 
Format: REPORT, STUDY No. Pgs: 2 
AR No. 03 .07.27 Document No. 000067 


Title: Working Paper on Alternative Approach to Toxicity 
Testing. 


Addressee: SUSAN SVIRSKY - EPA REGION I 
Authors: AL MCINTOSH, MARY WATZIN ­ UNIVERSITY OF VERMONT 
Date: March 22, 1995 
Format: MEMORANDUM No. Pgs: 3 
AR No. 03.07.28 Document No. 000257 


Title: Monthly Progress Report for Phase I ARI Studies ­
April 1995. 


Addressee: ROSS GILLELAND - EPA REGION I 
Authors: GREGORY JOHNSON - JOHNSON COMPANY 
Date: April 1995 
Format: REPORT, STUDY No. Pgs: 1 
AR No. 03.07.29 Document No. 000208 
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Title: Fish Sampling and Analysis.
 

Addressee: PINE STREET COORDINATING COUNCIL
 

Authors: STANLEY CORNEILLE - VT DEPT. OF ENVIRONMENTAL
 



CONSERVATION
 

Date: April 21, 1995
 

Format: MEMORANDUM No. Pgs: 3


AR No. 03.07.30 Document No. 000068
 



Title: Monthly Progress Report for Phase IIA ARI Studies
 

- May 1995.
 



Addressee: ROSS GILLELAND - ENVIRONMENTAL PROTECTION AGENCY
 

Authors: GREGORY JOHNSON - JOHNSON COMPANY
 

Date: May 1995
 

Format: REPORT, STUDY No. Pgs: 2


AR No. 03.07.31 Document No. 000075
 



Title: EPA's Comments on Vermont's Proposal for Fish
 

Sampling.
 



Addressee: STANLEY CORNEILLE - VT DEPT. OF ENVIRONMENTAL
 

CONSERVATION
 



Authors: SHEILA ECKMAN - EPA REGION I


Date: May 1, 1995
 

Format: LETTER No. Pgs: 2


AR No. 03.07.32 Document No. 000069
 



Title: EPA Comments on Phase IIA Work Plan.
 

Addressee: DR. MARTIN JOHNSON - JOHNSON COMPANY
 

Authors: SHEILA ECKMAN - ENVIRONMENTAL PROTECTION AGENCY
 

Date: May 4, 1995
 

Format: LETTER No. Pgs: 2


ARNo. 03.07.33 Document No. 000070
 



Title: Review of Avian Dietary Study Work Plan and Phase
 

II - Ecological Statement of Work.
 



Addressee: ROSS GILLELAND - ENVIRONMENTAL PROTECTION AGENCY
 

Authors: AL MCINTOSH, MARY WATZIN - UNIVERSITY OF VERMONT
 

Date: May 10, 1995
 

Format: MEMORANDUM No. Pgs: 2


AR No. 03.07.34 Document No. 000071
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Title: Response to Comments Received from EPA on Avian 
Dietary Study. 


Addressee: SHEILA ECKMAN ­ ENVIRONMENTAL PROTECTION AGENCY 
Authors: GREGORY JOHNSON ­ JOHNSON COMPANY 
Date: May 19, 1995 
Format: LETTER No. Pgs: 2 
AR No. 03.07.35 Document No. 000073 


Title: Letter Concerning Format for Work Plan ­ Phase 
IIB. 


Addressee SHEILA ECKMAN - ENVIRONMENTAL PROTECTION AGENCY 
Authors: GREGORY JOHNSON - JOHNSON COMPANY 
Date: May 19, 1995 
Format: LETTER No. Pgs: 1 
AR No. 03.07.36 Document No. 000074 


Title: Monthly Progress Report for Phase IIA ARI Studies 
- June 1995. 


Addressee: ROSS GILLELAND ­ ENVIRONMENTAL PROTECTION AGENCY 
Authors: GREGORY JOHNSON ­ JOHNSON COMPANY 
Date: June 1995 
Format: REPORT, STUDY No. Pgs: 2 
AR No. 03.07.37 Document No. 000079 


Title: Additional Remedial Investigation, Draft Phase 
IIB Work Plan, Pine Street Canal Site, 
Burlington, VT. 


Addressee: ENVIRONMENTAL PROTECTION AGENCY 
Authors: JOHNSON COMPANY 
Date: June 30, 1995 
Format: WORK PLAN No. Pgs: 76 
AR No. 03.07.38 Document No. 000076 


Title: Comments on the Johnson Co. Suggestions for 
Toxicity Test Sites. 


Addressee: ROSS GILLELAND ­ EPA REGION I 
Authors: AL MCINTOSH ­ UNIVERSITY OF VERMONT 
Date: June 30, 1995 
Format: MEMORANDUM No. Pgs: 2 
AR No. 03.07.39 Document No. 000223 
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Title: Monthly Progress Report for Phase IIA ARI Studies 
- July 1995. 


Addressee: ROSS GILLELAND ­ ENVIRONMENTAL PROTECTION AGENCY 
Authors: CHRIS CRANDELL - JOHNSON COMPANY 
Date: July 1995 
Format: REPORT, STUDY No. Pgs: 2 
ARNo. 03.07.40 Document No. 000089 


Title: Approval of Phase IIA Work Plan. 
Addressee: DR. MARTIN JOHNSON - JOHNSON COMPANY 
Authors: MARY JANE O'DONNELL ­ ENVIRONMENTAL PROTECTION 


AGENCY 
Date: July 6, 1995 
Format: LETTER No. Pgs: 2 
ARNo. 03.07.41 Document No. 000078 


Title: Letter Approving Phase IIA Additional Remedial 
Investigation Work Plan with Conditions 


Addressee: DR. MARTIN JOHNSON ­ JOHNSON COMPANY 
Authors: MARY JANE O'DONNELL ­ EPA REGION I 
Date: July 6, 1995 
Format: LETTER No. Pgs: 2 
AR No. 03.07.42 Document No. 000591 


Title: Sampling Locations for Toxicity Tests. 
Addressee: ECOLOGICAL WORK GROUP 
Authors: SHEILA ECKMAN, SUSAN SVIRSKY ­ EPA REGION I 
Date: July 11, 1995 
Format: MEMORANDUM No. Pgs: 2 
AR No. 03.07.43 Document No. 000225 


Title: Comments on the Selection of Sample Sites for 
Toxicity Testing. 


Addressee: SHEILA ECKMAN - EPA REGION I 
Authors: KENNETH CARR ­ US DEPARTMENT OF INTERIOR 
Date: July 12, 1995 
Format: LETTER No. Pgs: 3 
AR No. 03.07.44 Document No. 000224 







ADMINISTRATIVE RECORD INDEX 10/16/98 
PINE STREET CANAL Page 24 
All Operable Units 


Title: Biotoxicity Method Summaries for Toxicity 
Evaluations. 


Addressee: SONJA SCHUYLER ­ JOHNSON COMPANY 
Authors: JOHN WILLIAMS - INCHSCAPE TESTING SERVICES 
Date: July 14, 1995 
Format: REPORT, STUDY No. Pgs: 24 
ARNo. 03.07.45 Document No. 000080 


Title: Review Comments--Additional Remedial 
Investigation Phase IIB Work Plan. 


Addressee: SHEILA ECKMAN ­ ENVIRONMENTAL PROTECTION AGENCY 
Authors: METCALF & EDDY 
Date: July 20, 1995 
Format: MEMORANDUM No. Pgs: 5 
AR No. 03.07.46 Document No. 000081 


Title: Comments on the Phase IIB Workplan.
 

Addressee: SHEILA ECKMAN - ENVIRONMENTAL PROTECTION AGENCY
 

Authors: STANLEY CORNEILLE - VT DEPT. OF ENVIRONMENTAL
 



CONSERVATION
 

Date: July 25, 1995
 

Format: LETTER No. Pgs: 2


ARNo. 03.07.47 Document No. 000083
 



T i t l e : D i s a p p r o v a l of Phase IIB Work Plan.
 

Addressee: DR. MARTIN JOHNSON - JOHNSON COMPANY
 

Authors: MARY JANE O'DONNELL - ENVIRONMENTAL PROTECTION
 



AGENCY
 

Date: July 27, 1995
 

Format: LETTER No. Pgs: 7


AR No. 03.07.48 Document No. 000084
 



Title: Review of Protocols from Inchscape Testing
 

Services.
 



Addressee: SHEILA ECKMAN - ENVIRONMENTAL PROTECTION AGENCY
 

Authors: AL MCINTOSH, MARY WATZIN - UNIVERSITY OF VERMONT
 

Date: July 27, 1995
 

Format: MEMORANDUM No. Pgs: 1


AR No. 03.07.49 Document No. 000085
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Title: Phase IIB Sediment and Toxicity Tests--Areas for
 

Discussion. 


Date: July 27, 1995 
Format: NOTES-GENERAL No. Pgs: 3 
AR No. 03.07.50 Document No. 000218 


Title: Comments Regarding the Biomarker Study.
 

Addressee: SONJA SCHUYLER - JOHNSON COMPANY
 

Authors: AL MCINTOSH, MARY WATZIN - UNIVERSITY OF VERMONT
 

Date: July 31, 1995
 

Format: MEMORANDUM No. Pgs: 2


AR No. 03.07.51 Document No. 000086
 



T i t l e : M o n t h l y Progress Report for Phase IIA and B ARI
 

Studies - August 1995.
 



Addressee: ROSS GILLELAND - ENVIRONMENTAL PROTECTION AGENCY
 

Authors: GREGORY JOHNSON - JOHNSON COMPANY
 

Date: August 1995
 

Format: REPORT, STUDY No. Pgs: 2


AR No. 03.07.52 Document No. 000094
 



T i t l e : S c h e d u l e for Resubmittal of Phase IIB Work Plan.
 

Addressee: DR. MARTIN JOHNSON - JOHNSON COMPANY
 

Authors: SHEILA ECKMAN - EPA REGION I


Date: August 2, 1995
 

Format: LETTER No. Pgs: 1


AR No. 03.07.53 Document No. 000320
 



Title: Technical Memorandum--Review
 

Comments--Biotoxicity Method Summaries for
 

Toxicity Evaluations.
 



Addressee: ENVIRONMENTAL PROTECTION AGENCY
 

Authors: METCALF & EDDY
 

Date: August 3, 1995
 

Format: MEMORANDUM No. Pgs: 3


AR No. 03.07.54 Document No. 000087
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Title: Comments on Fish Biomarker Study Protocols.
 

Addressee: GREGORY JOHNSON - JOHNSON COMPANY
 

Authors: SHEILA ECKMAN - EPA REGION I


Date: August 3, 1995
 

Format: MEMORANDUM No. Pgs: 1


AR No. 03.07.55 Document No. 000319
 



Title: Review of Biotoxicity Method Summaries (Standard
 

Test Conditions and Procedures) for Toxicity
 

Evaluations.
 



Addressee: SHEILA ECKMAN - ENVIRONMENTAL PROTECTION AGENCY
 

Authors: PATTI LYNNE TYLER - ENVIRONMENTAL PROTECTION
 



AGENCY
 

Date: August 9, 1995
 

Format: MEMORANDUM No. Pgs: 5


AR No. 03.07.56 Document No. 000088
 



Title: EPA Comments on Biotoxicity Method Summaries
 

(Standard Test Conditions and Procedures) for
 

Toxicity Evaluations.
 



Addressee DR. MARTIN JOHNSON - JOHNSON COMPANY
 

Authors: MARY JANE O'DONNELL - EPA REGION I


Date: August 21, 1995
 

Format: LETTER No. Pgs: 5


AR No. 03.07.57 Document No. 000219
 



Title: Approval of Phase IIB Work Plan - Part I.
 

Addressee: DR. MARTIN JOHNSON - JOHNSON COMPANY
 

Authors: MARY JANE O'DONNELL - EPA REGION I


Date: August 21, 1995
 

Format: LETTER No. Pgs: 1


AR No. 03.07.58 Document No. 000318
 



Title: Toxicity Test Sample Location Revisions.
 

Addressee: ECOLOGICAL WORK GROUP
 

Authors: SONJA SCHUYLER - JOHNSON COMPANY
 

Date: August 28, 1995
 

Format: SAMPLING AND ANALYSIS DAT No. Pgs: 11
 

AR No. 03.07.59 Document No. 000090
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Title: Final Sampling and Analysis Plan, Pine Street 
Canal Site, Burlington, VT. 


Addressee: ENVIRONMENTAL PROTECTION AGENCY 
Authors: METCALF & EDDY 
Date: September 1995 
Format: REPORT, STUDY No. Pgs: 141 
AR No. 03.07.60 Document No. 000092 


Title: Monthly Progress Report for Phase IIA and IIB ARI 
and the AFS - September 1995. 


Addressee ROSS GILLELAND EPA REGION I 
Authors: CHRIS CRANDELL JOHNSON COMPANY 
Date: September 1995 
Format: REPORT, STUDY No. Pgs: 2 
AR No. 03.07.61 Document No. 000317 


Title: Toxicity Testing. 
Addressee: ECOLOGICAL WORK GROUP 
Authors: SONJA SCHUYLER ­ JOHNSON COMPANY 
Date: September 12, 1995 
Format: MEMORANDUM No. Pgs: 6 
AR No. 03.07.62 Document No. 000093 


Title: Toxicity Testing Proposal. 
Addressee: PINE STREET COORDINATING COUNCIL 
Authors: PHILIP HARTER, ALAN STRASSER 
Date: September 21, 1995 
Format: MEMORANDUM No. Pgs: 9 
AR No. 03.07.63 Document No. 000173 


Title: Comments on the Draft Post-Screening Field 
Investigation Work Plan and the ARI Phase IIB 
Work Plan. 


Addressee: CHRIS CRANDELL ­ JOHNSON COMPANY 
Authors: STANLEY CORNEILLE ­ VT DEPT. OF ENVIRONMENTAL 


CONSERVATION 
Date: September 29, 1995 
Format: LETTER No. Pgs: 2 
AR No. 03.07.64 Document No. 000091 
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Title: Monthly Progress Report for Phase IIA and IIB ARI
 

and the AFS - October 1995.
 



Addressee: ROSS GILLELAND - EPA REGION I


Authors: GREGORY JOHNSON - JOHNSON COMPANY
 

Date: October 1995
 

Format: REPORT, STUDY No. Pgs: 2


AR No. 03.07.65 Document No. 000316
 



T i t l e : A p p r o v a l of Phase IIB Work Plan.
 

Addressee: DR. MARTIN JOHNSON - JOHNSON COMPANY
 

Authors: MARY JANE O'DONNELL - ENVIRONMENTAL PROTECTION
 



AGENCY
 

Date: October 3, 1995
 

Format: LETTER No. Pgs: 2


AR No. 03.07.66 Document No. 000095
 



T i t l e : M o n t h l y Progress Report for Phase IIA and IIB ARI
 

and the AFS - November 1995.
 



Addressee: ROSS GILLELAND - ENVIRONMENTAL PROTECTION AGENCY
 

Authors: GREGORY JOHNSON - JOHNSON COMPANY
 

Date: November 1995
 

Format: REPORT, STUDY No. Pgs: 2


AR No. 03.07.67 Document No. 000098
 



T i t l e : M o n t h l y Progress Report for Phase IIA and IIB ARI
 

and the AFS - December 1995.
 



Addressee: ROSS GILLELAND - ENVIRONMENTAL PROTECTION AGENCY
 

Authors: GREGORY JOHNSON - JOHNSON COMPANY
 

Date: December 1995
 

Format: REPORT, STUDY No. Pgs: 2


ARNo. 03.07.68 Document No. 000101
 



Title: Pine Street Canal Work Plan for Supplemental
 

Baseline Ecological Risk Assessment - 2nd Draft.
 



Authors: ENVIRONMENTAL PROTECTION AGENCY
 

Date: December 4, 1995
 

Format: WORK PLAN No. Pgs: 11
 

AR No. 03.07.69 Document No. 000096
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Title: Pine Street Canal Work Plan for Supplemental
 

Baseline Ecological Risk Assessment (Attachments
 

A & B) - 2nd Draft.
 



Authors: ENVIRONMENTAL PROTECTION AGENCY
 

Date: December 4, 1995
 

Format: WORK PLAN No. Pgs: 105
 

AR No. 03.07.70 Document No. 000097
 



Title: Comments on Work Plan for Supplemental Baseline
 

Risk Assessment - Draft.
 



Addressee: ROSS GILLELAND - ENVIRONMENTAL PROTECTION AGENCY
 

Authors: CHRIS CRANDELL - JOHNSON COMPANY
 

Date: December 4, 1995
 

Format: LETTER No. Pgs: 5


AR No. 03.07.71 Document No. 000100
 



Title: Comments on Supplemental Baseline Ecological Risk
 

Assessment - Draft.
 



Addressee: ROSS GILLELAND - ENVIRONMENTAL PROTECTION AGENCY
 

Authors: LAPSE TEAM
 

Date: December 19, 1995
 

Format: MEMORANDUM No. Pgs: 1


ARNo. 03.07.72 Document No. 000099
 



T i t l e : M o n t h l y Progress Report for Phase IIA and IIB ARI
 

and the AFS - January 1996.
 



Addressee: ROSS GILLELAND - EPA REGION I


Authors: GREGORY JOHNSON - JOHNSON COMPANY
 

Date: January 1996
 

Format: REPORT, STUDY No. Pgs: 2


AR No. 03.07.73 Document No. 000309
 



Title: Draft Agenda for Ecological Work Group Meeting
 

and Draft Response to Comments Received on the
 

Supplemental Baseline Ecological Risk Assessment.
 



Addressee: PHILIP HARTER - PINE ST CANAL ECOLOGICAL
 

WORKINGROUP
 



Authors: SHEILA ECKMAN, SUSAN SVIRSKY - ENVIRONMENTAL
 

PROTECTION AGENCY
 



Date: January 18, 1996
 

Format: LETTER No. Pgs: 8


AR No. 03.07.74 Document No. 000102
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Title: Request for Comments on the Ecological Risk
 

Assessment Work Plan.
 



Addressee: STANLEY CORNEILLE - VT DEPT. OF ENVIRONMENTAL
 

CONSERVATION
 



Authors: SHEILA ECKMAN - EPA REGION I


Date: January 25, 1996
 

Format: LETTER No. Pgs: 1


AR No. 03.07.75 Document No. 000315
 



Title: Monthly Progress Report for Phase IIA and IIB ARI
 

and the AFS - February 1996.
 



Addressee: ROSS GILLELAND - ENVIRONMENTAL PROTECTION AGENCY
 

Authors: GREGORY JOHNSON - JOHNSON COMPANY
 

Date: February 1996
 

Format: REPORT, STUDY No. Pgs: 2


AR No. 03.07.76 Document No. 000103
 



T i t l e : M o n t h l y Progress Report for Phase IIA and IIB ARI
 

and the AFS - March 1996.
 



Addressee: ROSS GILLELAND - ENVIRONMENTAL PROTECTION AGENCY
 

Authors: GREGORY JOHNSON - JOHNSON COMPANY
 

Date: March 1996
 

Format: REPORT, STUDY No. Pgs: 2


AR No. 03.07.77 Document No. 000104
 



T i t l e : M o n t h l y Progress Report for Phase IIA and IIB ARI
 

and the AFS - April 1996.
 



Addressee: ROSS GILLELAND - ENVIRONMENTAL PROTECTION AGENCY
 

Authors: GREGORY JOHNSON - JOHNSON COMPANY
 

Date: April 1996
 

Format: REPORT, STUDY No. Pgs: 2


AR No. 03.07.78 Document No. 000105
 



Title: Monthly Progress Report for Phase IIA and IIB ARI
 

and the AFS - May 1996.
 



Addressee: ROSS GILLELAND - EPA REGION I


Authors: GREGORY JOHNSON - JOHNSON COMPANY
 

Date: May 1996
 

Format: REPORT, STUDY No. Pgs: 2


AR No. 03.07.79 Document No. 000313
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Title: Monthly Progress Report for Phase IIA and IIB ARI
 

and the AFS - June 1996.
 



Addressee: SHEILA ECKMAN - ENVIRONMENTAL PROTECTION AGENCY
 

Authors: GREGORY JOHNSON - JOHNSON COMPANY
 

Date: June 1996
 

Format: REPORT, STUDY No. Pgs: 2


AR No. 03.07.80 Document No. 000106
 



Title: Monthly Progress Report for Phase IIA and IIB ARI
 

and the AFS - July 1996.
 



Addressee: SHEILA ECKMAN - ENVIRONMENTAL PROTECTION AGENCY
 

Authors: GREGORY JOHNSON - JOHNSON COMPANY
 

Date: July 1996
 

Format: REPORT, STUDY No. Pgs: 2


AR No. 03.07.81 Document No. 000107
 



T i t l e : M o n t h l y Progress Report for Phase IIA and IIB ARI
 

and the AFS - August 1996.
 



Addressee: SHEILA ECKMAN - ENVIRONMENTAL PROTECTION AGENCY
 

Authors: GREGORY JOHNSON - JOHNSON COMPANY
 

Date: August 1996
 

Format: REPORT, STUDY No. Pgs: 1


AR No. 03.07.82 Document No. 000108
 



T i t l e : M o n t h l y Progress Report for Phase IIA and IIB ARI
 

and the AFS - September 1996.
 



Addressee: SHEILA ECKMAN - ENVIRONMENTAL PROTECTION AGENCY
 

Authors: GREGORY JOHNSON - JOHNSON COMPANY
 

Date: September 1996
 

Format: REPORT, STUDY No. Pgs: 1


AR No. 03.07.83 Document No. 000109
 



Title: Work Plan for Investigation, Retrieval, and
 

Disposal of Submerged Drums.
 



Addressee: ENVIRONMENTAL PROTECTION AGENCY
 

Authors: JOHNSON COMPANY
 

Date: September 16, 1996
 

Format: WORK PLAN No. Pgs: 13
 

AR No. 03.07.84 Document No. 000110
 




http:03.07.84

http:03.07.83

http:03.07.82

http:03.07.81

http:03.07.80





ADMINISTRATIVE RECORD INDEX 10/16/98
 

PINE STREET CANAL Page
  32 

All Operable Units
 



Title: Monthly Progress Report for Phase IIA and IIB ARI
 

and the AFS - October 1996.
 



Addressee: SHEILA ECKMAN - ENVIRONMENTAL PROTECTION AGENCY
 

Authors: GREGORY JOHNSON - JOHNSON COMPANY
 

Date: October 1996
 

Format: REPORT, STUDY No. Pgs: 2


AR No. 03.07.85 Document No. 000048
 



Title: Comments on the Work Plan for Investigation,
 

Retrieval, and Disposal of Submerged Drums.
 



Addressee: CHRIS CRANDELL - JOHNSON COMPANY
 

Authors: MARY JANE O'DONNELL - ENVIRONMENTAL PROTECTION
 



AGENCY
 

Date: October 10, 1996
 

Format: LETTER No. Pgs: 2


AR No. 03.07.86 Document No. 000352
 



Title: Response to Comments to the Work Plan for
 

Investigation, Retrieval, and Disposal of
 

Submerged Drums.
 



Addressee: SHEILA ECKMAN - ENVIRONMENTAL PROTECTION AGENCY
 

Authors: GREGORY JOHNSON - JOHNSON COMPANY
 

Date: October 30, 1996
 

Format: MEMORANDUM No. Pgs: 3


AR No. 03.07.87 Document No. 000353
 



Title: Monthly Progress Report for Phase IIA and IIB ARI
 

and the AFS - November 1996.
 



Addressee: SHEILA ECKMAN - ENVIRONMENTAL PROTECTION AGENCY
 

Authors: GREGORY JOHNSON - JOHNSON COMPANY
 

Date: November 1996
 

Format: REPORT, STUDY No. Pgs: 2


AR No. 03 .07.88 Document No. 000111
 



Title: Monthly Progress Report for the ARI and the AFS ­

December 1996.
 



Addressee: ROSS GILLELAND - ENVIRONMENTAL PROTECTION AGENCY
 

Authors: GREGORY JOHNSON - JOHNSON COMPANY
 

Date: December 1996
 

Format: REPORT, STUDY No. Pgs: 2


AR No. 03.07.89 Document No. 000112
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Title: Monthly Progress Report for the ARI and the AFS ­
January 1997. 


Addressee: ROSS GILLELAND - EPA REGION I 
Authors: GREGORY JOHNSON - JOHNSON COMPANY 
Date: January 1997 
Format: REPORT, STUDY No. Pgs: 2 
AR No. 03.07.90 Document No. 000311 


Title: Monthly Progress Report for the ARI and the AFS ­
February 1997. 


Addressee: ROSS GILLELAND ­ EPA REGION I 
Authors : GREGORY JOHNSON - JOHNSON COMPANY 
Date: February 1997 
Format: REPORT, STUDY No . Pgs : 2 
AR No. 03 . 07. 91 Document No . 000310 


Title: Monthly Progress Report for the ARI and the AFS ­
March 1997. 


Addressee : ROSS GILLELAND ­ EPA REGION I 
Authors: GREGORY JOHNSON - JOHNSON COMPANY 
Date: March 1997 
Format: REPORT, STUDY No . Pgs : 4 
AR No. 03 .07.92 Document No. 000308 


Title: Monthly Progress Report for the ARI and the AFS ­
April 1997. 


Addressee: ROSS GILLELAND ­ EPA REGION I 
Authors : GREGORY JOHNSON ­ JOHNSON COMPANY 
Date: April 1997 
Format: REPORT, STUDY No . Pgs : 2 
AR No. 03 .07.93 Document No. 000282 


Title: Monthly Progress Report for the ARI and the AFS ­
May 1997. 


Addressee: ROSS GILLELAND ­ ENVIRONMENTAL PROTECTION AGENCY 
Authors: GREGORY JOHNSON ­ JOHNSON COMPANY 
Date: May 1997 
Format: REPORT, STUDY No. Pgs: 1 
AR No. 03.07.94 Document No. 000113 
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Title: Monthly Progress Report for the ARI and the AFS ­

June 1997.
 



Addressee: ROSS GILLELAND - EPA REGION I


Authors: GREGORY JOHNSON - JOHNSON COMPANY
 

Date: June 1997
 

Format: REPORT, STUDY No. Pgs: 1


ARNo. 03.07.95 Document No. 000200
 



Title: Monthly Progress Report for the ARI and the AFS ­

July 1997.
 



Addressee ROSS GILLELAND - EPA REGION I


Authors: GREGORY JOHNSON - JOHNSON COMPANY
 

Date : July 1997
 

Format: REPORT, STUDY No. Pgs: 1


AR No. 03.07.96 Document No. 000275
 



Title: Monthly Progress Report for the ARI and the AFS ­

August 1997.
 



Addressee: ROSS GILLELAND - EPA REGION I


Authors: GREGORY JOHNSON - JOHNSON COMPANY
 

Date: August 1997
 

Format: REPORT, STUDY No. Pgs: 1


AR No. 03.07.97 Document No. 000274
 



Title: Monthly Progress Report for the ARI and the AFS ­

September 1997.
 



Addressee: ROSS GILLELAND - ENVIRONMENTAL PROTECTION AGENCY
 

Authors: GREGORY JOHNSON - JOHNSON COMPANY
 

Date: September 1997
 

Format: REPORT, STUDY No. Pgs: 1


AR No. 03.07.98 Document No. 000193
 



Title: Monthly Progress Report for the ARI and the AFS ­

October 1997.
 



Addressee: ROSS GILLELAND - EPA REGION I


Authors: GREGORY JOHNSON - JOHNSON COMPANY
 

Date: October 1997
 

Format: REPORT, STUDY No. Pgs: 2


AR No. 03.07.99 Document No. 000228
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Title: Monthly Progress Report for the ARI and the AFS ­

November 1997.
 



Addressee: ROSS GILLELAND - EPA REGION I


Authors: GREGORY JOHNSON - JOHNSON COMPANY
 

Date: November 1997
 

Format: REPORT, STUDY No. Pgs: 1


ARNo. 03.07.100 Document No. 000227
 



Title: Monthly Progress Report for the ARI and the AFS ­

December 1997.
 



Addressee: ROSS GILLELAND - EPA REGION I


Authors: GREGORY JOHNSON - JOHNSON COMPANY
 

Date: December 1997
 

Format: REPORT, STUDY No. Pgs: 1


AR No. 03.07.101 Document No. 000269
 



T i t l e : M o n t h l y Progress Report for the ARI and the AFS ­

January 1998.
 



Addressee: ROSS GILLELAND - EPA REGION I


Authors: GREGORY JOHNSON - JOHNSON COMPANY
 

Date: January 1998
 

Format: REPORT, STUDY No. Pgs: 1


AR No. 03.07.102 Document No. 000270
 



Title: Monthly Progress Report for the Pine Street Phase
 

IIA ARI and the AFS for February 1998, with
 

Transmittal Letter.
 



Addressee: ROSS GILLELAND - EPA REGION I


Authors: GREGORY JOHNSON - JOHNSON COMPANY
 

Date: March 13, 1998
 

Format : LETTER No. Pgs : 3


AR No. 03.07.103 Document No. 000592
 



Title: Monthly Progress Report for the Pine Street Phase
 

IIA ARI and the AFS for the Month of March 1998.
 



Addressee: ROSS GILLELAND - EPA REGION I


Authors: GREGORY JOHNSON - JOHNSON COMPANY
 

Date: April 15, 1998
 

Format: LETTER No. Pgs: 2


AR No. 03.07.104 Document No. 000593
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Title: Monthly Progress Report for the Phase IIA ARI and
 

the AFS for April 1998, with Transmittal Letter.
 



Addressee: ROSS GILLELAND - EPA REGION I


Authors: GREGORY JOHNSON - JOHNSON COMPANY
 

Date: May 15, 1998
 

Format: LETTER No. Pgs: 2


AR No. 03.07.105 Document No. 000594
 



03.09 REMEDIAL INVESTIGATION - HEALTH ASSESSMENTS
 



Title: Health Consultation.
 

Addressee: SUZANNE SIMON - AGENCY FOR TOXIC SUBSTANCES AND
 



DISEASE
 

Authors: TAMMY MCCRAE - US DEPT OF HEALTH & HUMAN SERVICES
 

Date: October 29, 1992
 

Format: MEMORANDUM No. Pgs: 6


AR No. 03.09.1 Document No. 000114
 



T i t l e : A T S D R ' s Health Consultations on the Pine Street
 

Canal.
 



Authors: AGENCY FOR TOXIC SUBSTANCES AND DISEASE
 

Date: February 1993
 

Format: FACT SHEET, PRESS RELEASE No. Pgs: 2


AR No. 03.09.2 Document No. 000525
 



03.10 REMEDIAL INVESTIGATION - ENDANGERMENT/BASELINE RISK ASSESSMENTS
 



Title: Framework for Ecological Risk Assessment.
 

Authors: ENVIRONMENTAL PROTECTION AGENCY
 

Date: February 1992
 

Format: REPORT, STUDY No. Pgs: 94
 

AR No. 03.10.1 Document No. 000222
 



Title: Statement of Work for Further Study-Draft.
 

Authors: ENVIRONMENTAL PROTECTION AGENCY
 

Date: July 30, 1993
 

Format: WORK PLAN No. Pgs: 9


AR No. 03.10.2 Document No. 000115
 








Title:
 



Addressee
 

Authors:
 

Date:


Format:
 

AR No.
 



Title:
 



Addressee
 

Authors:
 

Date:
 

Format:
 

AR No.
 



Title:
 



Addressee
 

Authors:
 

Date:
 

Format:
 

AR No.
 



Title:
 


Addressee:
 
Authors:
 
Date:
 
Format:
 
AR No.
 


Title:
 



Addressee:
 

Authors:
 

Date:
 

Format:
 

AR No.
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Rationale for Selection of Compounds of Concern
 

in Fish Tissue.
 

SHEILA ECKMAN - EPA REGION I


ANNE-MARIE BURKE - EPA REGION I


October 4, 1993 
MEMORANDUM No. Pgs: 1 
03.10.3 Document No. 000116 


Meeting Notes of Inhalation Risks from Industrial
 

Use of Groundwater.
 

SHEILA ECKMAN - EPA REGION I


BARBARA WEIR, JOHN YOUNG - METCALF & EDDY
 

May 12, 1994
 

MEMORANDUM No. Pgs: 17
 

03.10.4 Document No. 000117
 



Screening Calculations for Whole Fish
 

Consumption.
 

PINE STREET HUMAN HEALTH WORK GROUP
 

SHEILA ECKMAN, ANNE-MARIE BURKE - EPA REGION I


February 3, 1995
 

MEMORANDUM No. Pgs: 7


03.10.5 Document No. 000118
 



 Bounding Calculations for Consumption of Fish ­

Draft.
 



 HUMAN HEALTH RISK ASSESSMENT TECHNICAL W


 DEE HULL, DAVID BURMASTER - ALCEON CORPORATION
 



 February 6, 1995
 

 MEMORANDUM No. Pgs: 9




 03.10.6 Document No. 000119
 



Comments on Draft Supplemental Baseline
 

Ecological Risk Assessment.
 

PINE STREET COORDINATING COUNCIL
 

PHILIP HARTER, ALAN STRASSER
 

January 6, 1996
 

MEMORANDUM No. Pgs: 14
 

03.10.7 Document No. 000184
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Title: Comments on the Work Plan for the SBERA.
 

Addressee SHEILA ECKMAN - ENVIRONMENTAL PROTECTION AGENCY
 

Authors: ALAN QUACKENBUSH, STANLEY CORNEILLE - VT DEPT. OF
 



ENVIRONMENTAL CONSERVATION
 

Date: January 30, 1996
 

Format: LETTER No. Pgs: 1


AR No. 03.10.8 Document No. 000192
 



Title: PRP Comments on the Draft Analysis Phase Version
 

I, Supplemental Baseline Ecological Risk
 

Assessment.
 



Addressee: SHEILA ECKMAN - EPA REGION I


Authors: SONJA SCHUYLER - JOHNSON COMPANY
 

Date: October 10, 1996
 

Format: LETTER No. Pgs: 7


AR No. 03.10.9 Document No. 000342
 



Title: Memorandum Concerning Comments on Analysis Phase
 

of SBERA; Work Plan for Retrieval and Disposal of
 

Submerged Drums; and December Retreat.
 



Addressee: PINE STREET COORDINATING COUNCIL
 

Authors: PHILIP HARTER, ALAN STRASSER
 

Date: October 17, 1996
 

Format: MEMORANDUM No. Pgs: 2


AR No. 03.10.10 Document No. 000180
 



Title: Comments on the Draft Pine Street Barge Canal
 

Supplemental Baseline Ecological Risk Assessment.
 



Addressee: SHEILA ECKMAN - EPA REGION I


Authors: AL MCINTOSH, MARY WATZIN - UNIVERSITY OF VERMONT
 

Date: January 6, 1997
 

Format: MEMORANDUM No. Pgs: 2


AR No. 03.10.11 Document No. 000340
 



Title: Comments on the Draft Supplemental Ecological
 

Risk Assessment.
 



Addressee: SHEILA ECKMAN - EPA REGION I


Authors: STANLEY CORNEILLE - VT DEPT. OF ENVIRONMENTAL
 



CONSERVATION
 

Date: January 22, 1997
 

Format: LETTER No. Pgs: 1


AR No. 03.10.12 Document No. 000341
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Title: Memoranda Concerning Fish Memos from the State of 
Vermont and Conference Call of March 11, 1997. 


Addressee: PINE STREET COORDINATING COUNCIL 
Authors: PHILIP BARTER, ALAN STRASSER 
Date: March 3, 1997 
Format: MEMORANDUM No. Pgs: 6 
AR No. 03.10.13 Document No. 000120 


Title: Comments on the Final Supplemental Baseline 
Ecological Risk Assessment - Draft. 


Addressee: SHEILA ECKMAN ­ ENVIRONMENTAL PROTECTION AGENCY 
Authors: SONJA SCHUYLER, CHRIS CRANDELL ­ JOHNSON COMPANY 
Date: May 30, 1997 
Format: LETTER No. Pgs: 4 
AR No. 03.10.14 Document No. 000121 


Title: Supplemental Baseline Ecological Risk Assessment 
- Volume II - Appendices and Plates. 


Addressee: ENVIRONMENTAL PROTECTION AGENCY 
Authors: ROY WESTON INC. 
Date: July 1997 
Format: REPORT, STUDY No. Pgs: 280 
AR No. 03.10.15 Document No. 000259 


Title: Memorandum: Analysis of the Day Care Scenario for 
Selected Areas of the Pine Street Site. 


Addressee: ROSS GILLELAND ­ EPA REGION I 
Authors: ANNE-MARIE BURKE ­ EPA REGION I 
Date: July 10, 1997 
Format: MEMORANDUM No. Pgs: 2 
AR No. 03.10.16 Document No. 000595 


Title: Supplemental Baseline Ecological Risk Assessment 
- Volume I - Text. 


Addressee: ENVIRONMENTAL PROTECTION AGENCY 
Authors: ROY WESTON INC. 
Date: July 15, 1997 
Format: REPORT, STUDY No. Pgs: 243 
AR No. 03.10.17 Document No. 000258 
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Title: "Hot Spot" Evaluation for Ecological Risk. 

Addressee: PINE STREET COORDINATING COUNCIL 

Authors: SONJA SCHUYLER ­ JOHNSON COMPANY 

Date: August 7, 1997 

Format: MEMORANDUM No. Pgs: 4 

AR No. 03.10.18 Document No. 000631 



04.01 FEASIBILITY STUDY - CORRESPONDENCE
 



Title: Request for Extension to Due Date Additional
 

Feasibility Study, Initial Screening of
 

Alternatives Report.
 



Addressee: ROSS GILLELAND - ENVIRONMENTAL PROTECTION AGENCY
 

Authors: JEFFREY KLAIBER - GEI CONSULTANTS
 

Date: August 7, 1995
 

Format: LETTER No. Pgs: 2


AR No. 04.01.1 Document No. 000124
 



Title: Post Screening Field Investigation.
 

Addressee: DR. MARTIN JOHNSON - JOHNSON COMPANY
 

Authors: SHEILA ECKMAN - EPA REGION I


Date: September 5, 1995
 

Format: LETTER No. Pgs: 2


AR No. 04.01.2 Document No. 000300
 



Title: Update on EPA's Involvement on the Feasibility
 

Study and Southern Connector.
 



Addressee: PINE STREET COORDINATING COUNCIL
 

Authors: ROSS GILLELAND - EPA REGION I


Date: April 4, 1996
 

Format: MEMORANDUM No. Pgs: 4


AR No. 04.01.3 Document No. 000284
 



Title:Identification of Hot Spots.
 

Addressee: ROSS GILLELAND - EPA REGION I


Authors: AL MCINTOSH, MARY WATZIN - UNIVERSITY OF VERMONT
 

Date: June 20, 1997
 

Format: MEMORANDUM No. Pgs: 1


AR No. 04.01.4 Document No. 000281
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Title: 



Addressee: 

Authors: 

Date: 

Format: 

AR No. 
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Additional Feasibility Study Regarding EPA's Oct.
 

21st Letter.
 

MARY JANE O'DONNELL - EPA REGION I


CHRIS CRANDELL - JOHNSON COMPANY
 

October 28, 1997
 

LETTER No. Pgs: 2


04.01.5 Document No. 000336
 



04.03 FEASIBILITY STUDY - SCOPES OF WORK
 



Title:



Addressee:

Authors:

Date:

Format:

AR No.



 Post Screening Field Investigation Scope of Work
 

- Additional Feasibility Study.
 



 DR. MARTIN JOHNSON - JOHNSON COMPANY
 

 ROSS GILLELAND - EPA REGION I




 September 27, 1995
 

 LETTER No. Pgs: 3


 04.03.1 Document No. 000271
 



04.04 FEASIBILITY STUDY - INTERIM DELIVERABLES
 



Title:



Authors:

Format:

AR No.



Title:



Authors:

Format:

AR No.



Title:



Authors:

Format:

AR No.



 Natural Biodegradation Evaluation--Summary of
 

Results.
 



 RETEC
 

 PUBLIC MEETING RECORDS No. Pgs: 13
 



 04.04.1 Document No. 000122
 



 In-Situ Capping of Contaminated Sediments, A


Primer for Environmental Professionals.
 



 HAZARDOUS SUBS. RESEARCH CTR/SO & SO WES
 

 REPORT, STUDY No. Pgs: 18
 

 04.04.2 Document No. 000596
 



 Response to EPA Comments on the Draft Additional
 

Feasibility Study - Post-Screening Field Inves
 

tigation: Intrinsic & Enhanced Bioremediation
 

Assessm
 



 GREGORY JOHNSON
 

 CORRESPONDENCE No. Pgs: 13
 

 04.04.3 Document No. 000601
 



*Attached to Document No. 000599 In 04.04
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Title: Response to EPA Comments on the Additional
 

Feasibility Study Post-Screening Field
 

Investigation. 


Authors: JOHNSON COMPANY 
Format: CORRESPONDENCE No. Pgs: 4 
AR No. 04.04.4 Document No. 000602 


*Attached to Document No. 000599 In 04.04
 


Title: Results of Preliminary Microbial Screening 
Addressee: PINE ST REMEDIAL ALTERNATIVES WORK GROUP 
Authors: BENJAMIN GENES - RETEC 
Date: November 28, 1994 
Format: MEMORANDUM No. Pgs: 4 
AR No. 04.04.5 Document No. 000123 


Title: Comments on Remedial Alternatives. 
Addressee: ROSS GILLELAND - EPA REGION I 
Authors: AL MCINTOSH ­ UNIVERSITY OF VERMONT 
Date: September 26, 1995 
Format: MEMORANDUM No . Pgs : 1 
AR No. 04.04.6 Document No. 000299 


Title: Comments Regarding the Post-Screening Field 

Investigation Work Plan and Initial Screening 

Report. 



Addressee: PINE STREET COORDINATING COUNCIL 

Authors: PHILIP HARTER, ALAN STRASSER 

Date: November 8, 1995 

Format: MEMORANDUM No. Pgs: 6 

AR No. 04.04.7 Document No. 000297 



Title: Conditional Approval of FS Post-Screening Field 

Investigation Work Plan. 



Addressee: DR. MARTIN JOHNSON ­ JOHNSON COMPANY 

Authors: MARY JANE O'DONNELL - EPA REGION I 

Date: November 14, 1995 

Format: LETTER No. Pgs: 10 

AR No. 04.04.8 Document No. 000296 
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Title: Disapproval with Modifications Required of the
 

Additional Feasibility Study--Initial Screening
 

of Alternatives Report - 9/8/95.
 



Addressee: DR. MARTIN JOHNSON - JOHNSON COMPANY
 

Authors: MARY JANE O'DONNELL - ENVIRONMENTAL PROTECTION
 



AGENCY
 

Date: December 4, 1995
 

Format: LETTER No. Pgs: 10
 

AR No. 04.04.9 Document No. 000125
 



Title: Objections and Response of Performing Respondents
 

to December 4 Disapproval with Modifications
 

Required of the Remedial Alternatives Report.
 



Addressee: ROSS GILLELAND - EPA REGION I


Authors: DAVID LEDBETTER - HUNTON AND WILLIAMS
 

Date: December 8, 1995
 

Format: LETTER No. Pgs: 5


AR No. 04.04.10 Document No. 000293
 



Title: Request for Extension - Revised AFS Initial
 

Screening of Remedial Alternatives Report and
 

Response to Comment Letter.
 



Addressee: ROSS GILLELAND - EPA REGION I


Authors: JEFFREY KLAIBER - GEI CONSULTANTS
 

Date: December 21, 1995
 

Format: LETTER No. Pgs: 1


AR No. 04.04.11 Document No. 000295
 



Title: Response to Comments Letter and Post Screening
 

Field Investigation Work Plan - Revision 2.
 



Addressee: ROSS GILLELAND - EPA REGION I


Authors: JEFFREY KLAIBER - GEI CONSULTANTS
 

Date: December 22, 1995
 

Format: LETTER No. Pgs: 13
 

AR No. 04.04.12 Document No. 000294
 



T i t l e : E x t e n s i o n of Time in Due Date for the AFS Initial
 

Screening of Alternatives Report, Revision 1.
 



Addressee: DR. MARTIN JOHNSON - JOHNSON COMPANY
 

Authors: MARY JANE O'DONNELL - EPA REGION I


Date: January 2, 1996
 

Format: LETTER No. Pgs: 2


AR No. 04.04.13 Document No. 000292
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Title: Informal Submittal - Draft Additional Feasibility 
Study - Initial Screening of Remedial 
Alternatives Report. 


Addressee: ROSS GILLELAND - EPA REGION I 
Authors: JEFFREY KLAIBER ­ GEI CONSULTANTS 
Date: January 10, 1996 
Format: LETTER No. Pgs: 20 
AR No. 04.04.14 Document No. 000291 


Title: Summary of Remedial Alternatives Subjected to 
Initial Screening. 


Addressee: ENVIRONMENTAL PROTECTION AGENCY 
Authors: GEI CONSULTANTS 
Date: January 22, 1996 
Format: REPORT, STUDY No. Pgs: 74 
AR No. 04.04.15 Document No. 000126 


Title: Comments on Revision I of the Initial Screening 
of Remedial Alternatives Report (January 10, 
1996). 


Addressee: JEFFREY KLAIBER ­ GEI CONSULTANTS 
Authors: ROSS GILLELAND - EPA REGION I 
Date: January 29, 1996 
Format: MEMORANDUM No. Pgs: 6 
AR No. 04.04.16 Document No. 000290 


Title: Additional Evaluation of Remediation Technologies 
for Manufactured Gas Plant Sites. 


Addressee: ROSS GILLELAND - EPA REGION I 
Authors: DR. MARTIN JOHNSON - JOHNSON COMPANY 
Date: February 2, 1996 
Format: MEMORANDUM No. Pgs: 1 
AR No. 04.04.17 Document No. 000289 


Title: Response to Comments Letter and Initial Screening 
of Remedial Alternatives - Revision 2 ­
Additional Feasibility Study. 


Addressee ROSS GILLELAND - EPA REGION I 
Authors: RIDGELY MAUCK ­ GEI CONSULTANTS 
Date: February 8, 1996 
Format: LETTER No, Pgs: 8 
AR No. 04.04.18 Document No. 000288 
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Title: Additional Bioremediation Sampling. 
Addressee: PINE STREET COORDINATING COUNCIL 
Authors: PHILIP HARTER, ALAN STRASSER 
Date: February 14, 1996 
Format: MEMORANDUM No. Pgs: 2 
AR No. 04.04.19 Document No. 000287 


Title: Supplemental Submittal to the Initial Screening
 

of Remedial Alternatives Report."
 



Addressee: ROSS GILLELAND - EPA REGION I


Authors: CHRIS CRANDELL - JOHNSON COMPANY
 

Date: March 1, 1996
 

Format: LETTER No. Pgs: 2


AR No. 04.04.20 Document No. 000286
 



Title: Response to EPA Comments on the Draft Review of
 

Additional Remedial Technoogies, March 27, 1996.
 



Authors: JOHNSON COMPANY
 

Date: March 27, 1996
 

Format: CORRESPONDENCE No. Pgs: 4


AR No. 04.04.21 Document No. 000600
 



*Attached to Document No. 000599 In 04.04
 



Title: Comments on the Post Screening Field
 

Investigation: Intrinsic and Enhanced
 

Bioremediation Assessments - Additional
 

Feasibility Study.
 



Addressee: CHRIS CRANDELL - JOHNSON COMPANY
 

Authors: ROSS GILLELAND - ENVIRONMENTAL PROTECTION AGENCY
 

Date: January 3, 1997
 

Format: LETTER No. Pgs: 13
 

AR No. 04.04.22 Document No. 000278
 



Title: Letter with Comments on Draft Review of
 

Additional Remedial Technologies, March 27, 1996.
 



Addressee: CHRIS CRANDELL - JOHNSON COMPANY
 

Authors: ROSS GILLELAND - EPA REGION I


Date: January 3, 1997
 

Format: LETTER No. Pgs: 4


AR No. 04.04.23 Document No. 000597
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Title: Letter with EPA Comments on Investigations to
 

Support Detailed Evaluation of a Subaqueous
 

Capping Remedial Alternative, GEI, August 8,
 

1996. 1996.
 



Addressee: CHRIS CRANDELL - JOHNSON COMPANY
 

Authors: ROSS GILLELAND - EPA REGION I


Date: January 3, 1997
 

Format: LETTER No. Pgs: 3


AR No. 04.04.24 Document No. 000598
 



Title: Transmittal Letter for Attached Response to EPA
 

Comments.
 



Addressee: ROSS GILLELAND - EPA REGION I


Authors: GREGORY JOHNSON - JOHNSON COMPANY
 

Date: May 15, 1997
 

Format: LETTER No. Pgs: 1


AR No. 04.04.25 Document No. 000599
 



04.06 FEASIBILITY STUDY - FEASIBILITY STUDY REPORTS
 



Title: Submission of PRP Technical Committee
 

Supplemental Information - Rough Draft I.




Addressee: MICHAEL JASINSKI - ENVIRONMENTAL PROTECTION
 

AGENCY
 



Authors: NORM TERRERI - GREEN MOUNTAIN
 

Date: August 5, 1992
 

Format: LETTER No. Pgs: 26
 

AR No. 04.06.1 Document No. 000128
 



Title: Submission of PRP Technical Committee
 

Supplemental Information - Rough Draft II.
 



Addressee: ROSS GILLELAND - EPA REGION I


Authors: NORM TERRERI - GREEN MOUNTAIN
 

Date: August 26, 1992
 

Format: LETTER No. Pgs: 69
 

AR No. 04.06.2 Document No. 000267
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Title: Review of "Feasibility-Like Analysis ­ Proposed 
Remedial Action Plan." 


Addressee: ROSS GILLELAND ­ ENVIRONMENTAL PROTECTION AGENCY 
Authors: ROBERT RAMEY ­ BURLINGTON PLANNING COMMISSION 
Date: September 1, 1992 
Format: LETTER No. Pgs: 16 
AR No. 04.06.3 Document No. 000129 


Title: Announcement that the State will be Submitting 
Comments on the Draft Detailed Screening Phase ­
Additional Feasibility Study. 


Addressee: PHILIP HARTER 
Authors: STANLEY CORNEILLE ­ VT DEPT. OF ENVIRONMENTAL 


CONSERVATION 
Date: May 15, 1997 
Format: LETTER No. Pgs: 1 
AR No. 04.06.4 Document No. 000279 


Title: Comments on Additional Feasibility Study for 
Consideration at the May 19 Coordinating Council 
Meeting. 


Addressee: PHILIP HARTER 
Authors: E. MICHAEL THOMAS ­ MC DERMOTT, WILL AND EMERY 
Date: May 15, 1997 
Format: LETTER No. Pgs: 2 
AR No. 04.06.5 Document No. 000280 


Title: Comments on Feasibility Study. 
Addressee: PHILIP HARTER ­ ENVIRONMENTAL PROTECTION AGENCY 
Authors: LAPSE TEAM 
Date: May 16, 1997 
Format: MEMORANDUM No. Pgs: 3 
AR No. 04.06.6 Document No. 000242 


Title: Responses to USEPA General Comments on Draft 
Revision No. 2 of the Additional Feasibility 
Study, Pine Street Canal. 


Authors: RETEC 
Date: June 16, 1997 
Format: CORRESPONDENCE No. Pgs: 6 
AR No. 04.06.7 Document No. 000603 
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Title: EPA General Comments ­ Additional Feasibility 
Study ­ April 14 and July 7, 1997. 


Addressee: CHRIS CRANDELL ­ JOHNSON COMPANY 
Authors: MARY JANE O'DONNELL - EPA REGION I 
Date: July 31, 1997 
Format: LETTER No. Pgs: 31 
AR No. 04.06.8 Document No. 000276 


Title: Response to Comments on the Draft Additional 
Feasibility Study (Rev. 1). 


Addressee: ROSS GILLELAND - EPA REGION I 
Authors: BENJAMIN GENES ­ RETEC 
Date: August 29, 1997 
Format: CORRESPONDENCE No. Pgs: 47 
AR No. 04.06.9 Document No. 000604 


Title: Memo Concerning Additional Feasibility Study 
Comments - Revised Draft. 


Addressee: ROSS GILLELAND - EPA REGION I 
Authors: SHEILA ECKMAN ­ EPA REGION I 
Date: September 15, 1997 
Format: MEMORANDUM No. Pgs: 9 
AR No. 04.06.10 Document No. 000230 


Title: Text from AFS Draft Revision I Concerning Wetland 
Impacts from Remedial Actions. 


Authors: ENVIRONMENTAL PROTECTION AGENCY 
Date: September 22, 1997 
Format: MISCELLANEOUS No. Pgs: 7 
AR No. 04.06.11 Document No. 000229 


Title: Comments on Revised Draft - Additional 
Feasibility Study. 


Authors: ENVIRONMENTAL PROTECTION AGENCY 
Date: October 1997 
Format: MISCELLANEOUS No. Pgs: 25 
AR No. 04.06.12 Document No. 000638 
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Title: EPA Comments on the Revised Draft ­ Additional 
Feasibility Study. 


Addressee CHRIS CRANDELL - JOHNSON COMPANY 
Authors: MARY JANE O'DONNELL - EPA REGION I 
Date: October 20, 1997 
Format: LETTER No. Pgs: 65 
AR No. 04 .06.13 Document No. 000272 


Title: Letter Disapproving the Additional Feasibility 
Study Dated August 1997, with Modifications 
Required. 


Addressee CHRIS CRANDELL - JOHNSON COMPANY 
Authors: MARY JANE O'DONNELL - EPA REGION I 
Date: October 20, 1997 
Format: LETTER No. Pgs: 1 
AR No. 04.06.14 Document No. 000605 


Title: Objections and Response of Performing Respondents 
to October 20 Disapproval with Modifications 
Required of the Additional Feasibility Study. 


Addressee: SHEILA ECKMAN - EPA REGION I 
Authors: DAVID LEDBETTER ­ HUNTON AND WILLIAMS 
Date: October 28, 1997 
Format: LETTER No. Pgs: 4 
AR No. 04.06.15 Document No. 000273 


Title: Letter Concerning EPA's Review of the Additional 
Feasibility Study, Dated August 1997. 


Addressee MARY JANE O'DONNELL ­ EPA REGION I 
Authors: CHRIS CRANDELL - JOHNSON COMPANY 
Date: October 28, 1997 
Format: LETTER No. Pgs: 2 
AR No. 04.06.16 Document No. 000606 


Title: Response to Comments on the August 1997 Revision 
of the Additional Feasibility Study. 


Addressee: ROSS GILLELAND - EPA REGION I 
Authors: BENJAMIN GENES - RETEC 
Date: November 7, 1997 
Format: CORRESPONDENCE No. Pgs: 60 
AR No. 04.06.17 Document No. 000607 
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Title: Letter Providing Additional Modifications to the
 

Additional Feasibility Study.
 



Addressee: CHRIS CRANDELL - JOHNSON COMPANY
 

Authors: MARY JANE O'DONNELL - EPA REGION I


Date: January 21, 1998
 

Format: LETTER No. Pgs: 3


AR No. 04.06.18 Document No. 000608
 



Title: Response to USEPA January 1998 Comments on the
 

Draft Additional Feasibility Study (Revision 3).
 



Addressee: ROSS GILLELAND - EPA REGION I


Authors: BENJAMIN GENES - RETEC
 

Date: February 12, 1998
 

Format: CORRESPONDENCE No. Pgs: 24
 

AR No. 04.06.19 Document No. 000609
 



Title: Letter Containing Additional Modifications
 

Required to the Additional Feasibility Study.
 



Addressee: CHRIS CRANDELL - JOHNSON COMPANY
 

Authors: MARY JANE O'DONNELL - EPA REGION I


Date: April 20, 1998
 

Format: LETTER No. Pgs: 3


AR No. 04.06.20 Document No. 000610
 



T i t l e : D r a f  t Final Additional Feasibility Study,Volume
 

1 (of 2), Report.
 



Authors: RETEC
 

Date: May 1998
 

Format: REPORT, STUDY No. Pgs: 286
 

AR No. 04.06.21 Document No. 000613
 



T i t l e : D r a f  t Final Additional Feasibility Study,Volume
 

2 of 2, Appendices A - E.
 



Authors: RETEC
 

Date: May 1998
 

Format: REPORT, STUDY
 

AR No. 04.06.22 Document No. 000614
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Title: Letter Concerning Required Modifications to the
 

ARARs.
 



Addressee: CHRIS CRANDELL - JOHNSON COMPANY
 

Authors: MARY JANE O'DONNELL - EPA REGION I


Date: May 1, 1998
 

Format: LETTER No. Pgs: 1


AR No. 04.06.23 Document No. 000611
 



Title: Response to EPA Comments on the Draft Final
 

Additional Feasibility Study.
 



Addressee: ROSS GILLELAND - EPA REGION I


Authors: BENJAMIN GENES - RETEC
 

Date: May 18, 1998
 

Format: CORRESPONDENCE No. Pgs: 44
 

AR No. 04.06.24 Document No. 000612
 



04.07 FEASIBILITY STUDY - WORK PLANS AND PROGRESS REPORTS
 



Title: Work Plan for Natural Biodegradation Evaluation
 

at the Pine Street Canal Site, Burlington,
 

Vermont.
 



Addressee: ENVIRONMENTAL PROTECTION AGENCY
 

Authors: RETEC
 

Date: September 19, 1994
 

Format: MEMORANDUM No. Pgs: 69
 

AR No. 04.07.1 Document No. 000152
 



Title: Comments on Work Plan for Natural Biodegradation
 

Evaluation.
 



Addressee: RETEC
 

Authors: ENVIRONMENTAL PROTECTION AGENCY
 

Date: September 20, 1994
 

Format: CORRESPONDENCE No. Pgs: 7


AR No. 04.07.2 Document No. 000153
 



*Attached to Document No. 000639 In 04.07
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Title: Work Plan for Natural Biodegradation Evaluation 
at the Pine Street Canal Site Burlington, 
Vermont. 


Addressee: ENVIRONMENTAL PROTECTION AGENCY 
Authors: RETEC 
Date: October 1994 
Format: WORK PLAN No. Pgs: 88 
AR No. 04.07.3 Document No. 000633 


Title: Transmitting EPA Comments on the Draft 
Biodegradation Work Plan. 


Addressee: BENJAMIN GENES - RETEC 
Authors: ROSS GILLELAND - ENVIRONMENTAL PROTECTION AGENCY 
Date: October 3, 1994 
Format : LETTER No. Pgs: 1 
AR No. 04.07.4 Document No. 000639 


Title: EPA's Comments on the Draft Biodegradation Work 
Plan. 


Addressee: BENJAMIN GENES - RETEC 
Authors: ROSS GILLELAND - ENVIRONMENTAL PROTECTION AGENCY 
Date: October 3, 1994 
Format: LETTER No. Pgs: 19 
AR No. 04.07.5 Document No. 000658 


Title: Screening Samples for Natural Biodegradation 
Evaluation. 


Addressee: PINE ST REMEDIAL ALTERNATIVES WORK GROUP 
Authors: BENJAMIN GENES - RETEC 
Date: October 18, 1994 
Format: MEMORANDUM No. Pgs: 2 
AR No. 04.07.6 Document No. 000655 


Title: EPA's Comments on the Memorandum "Screening 
Samples for Natural Biodegradation Evaluation." 


Addressee: BENJAMIN GENES - RETEC 
Authors: ROSS GILLELAND - ENVIRONMENTAL PROTECTION AGENCY 
Date: October 21, 1994 
Format: LETTER No. Pgs: 2 
AR No. 04.07.7 Document No. 000154 
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Title: EPA's Comments on RECTEC's Memo entitled 
"Screening Samples for Natural Biodegradation 
Evaluation" dated October 18, 1994. 


Addressee: BENJAMIN GENES - RETEC 
Authors: ROSS GILLELAND ­ ENVIRONMENTAL PROTECTION AGENCY 
Date: October 21, 1994 
Format: LETTER No. Pgs: 2 
AR No. 04.07.8 Document No. 000657 


Title: Response to Comments on the "Draft Treatability 
Work Plan for Natural Biodegradation Evaluation." 


Addressee: ENVIRONMENTAL PROTECTION AGENCY 
Authors: RETEC 
Date: November 17, 1994 
Format: CORRESPONDENCE No. Pgs: 11 
AR No. 04.07.9 Document No. 000155 


Title: Response to Comments on the "Draft Treatability 
Work Plan for Natural Biodegradation Evaluation 
for the Pine Street Barge Canal Site." 


Addressee: ROSS GILLELAND - ENVIRONMENTAL PROTECTION AGENCY 
Authors: BENJAMIN GENES - RETEC 
Date: November 17, 1994 
Format: LETTER No. Pgs: 12 
AR No. 04.07.10 Document No. 000656 


Title: Approval of Natural Biodegradation Work Plan. 
Addressee: DR. MARTIN JOHNSON ­ JOHNSON COMPANY 
Authors: MARY JANE O'DONNELL ­ EPA REGION I 
Date: December 14, 1994 
Format: LETTER No. Pgs: 3 
AR No. 04.07.11 Document No. 000307 


Title: Progress of Natural Biodegradation Evaluation. 
Addressee: PINE ST REMEDIAL ALTERNATIVES WORK GROUP 
Authors: BENJAMIN GENES - RETEC 
Date: January 17, 1995 
Format: MEMORANDUM No. Pgs: 6 
AR No. 04.07.12 Document No. 000156 
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Title: Draft--Additional Feasibility Study Work 
Plan--Comments. 


Addressee: DR. MARTIN JOHNSON ­ JOHNSON COMPANY 
Authors: ROSS GILLELAND ­ ENVIRONMENTAL PROTECTION AGENCY 
Date: June 1, 1995 
Format: LETTER No. Pgs: 11 
AR No. 04.07.13 Document No. 000157 


T i t l e : R e s p o n s e to EPA Comments on Draft AFS Work Plan.
 

Addressee: ENVIRONMENTAL PROTECTION AGENCY
 

Authors: JOHNSON COMPANY
 

Date: June 26, 1995
 

Format: CORRESPONDENCE No. Pgs: 16
 

AR No. 04.07.14 Document No. 000158
 



Title: Memo Concerning the Addendum to Draft AFS Work
 

Plan Dated April 17, 1995.
 



Addressee: ROSS GILLELAND - ENVIRONMENTAL PROTECTION AGENCY
 

Authors: GREGORY JOHNSON - JOHNSON COMPANY
 

Date: June 27, 1995
 

Format: MEMORANDUM No. Pgs: 2


AR No. 04.07.15 Document No. 000160
 



T i t l e : A d d i t i o n a l Feasibility Study Work Plan - Draft,
 

Pine Street Canal Site, Burlington, Vermont,
 

Revision 1.
 



Addressee: ENVIRONMENTAL PROTECTION AGENCY
 

Authors: GEI CONSULTANTS
 

Date: June 30, 1995
 

Format: WORK PLAN No. Pgs: 38
 

AR No. 04.07.16 Document No. 000159
 



Title: Approval of Additional Feasibility Study Work
 

Plan.
 



Addressee DR. MARTIN JOHNSON - JOHNSON COMPANY
 

Authors: MARY JANE O'DONNELL - EPA REGION I


Date: July 6, 1995
 

Format: LETTER No. Pgs: 2


AR No. 04.07.17 Document No. 000303
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Title: Extension of FS Initial Screening of Alternatives 
Report and Post-Screening Field Investigation 
Work Plan. 


Addressee DR. MARTIN JOHNSON - JOHNSON COMPANY 
Authors: MARY JANE O'DONNELL - EPA REGION I 
Date: August 14, 1995 
Format: LETTER No. Pgs: 3 
AR No. 04.07.18 Document No. 000302 


Title: Comments on GEI Proposed Post-Screening Field 
Investigation Workplan. 


Addressee: ROSS GILLELAND ­ ENVIRONMENTAL PROTECTION AGENCY 
Authors: LAPSE TEAM 
Date: September 20, 1995 
Format: MEMORANDUM No. Pgs: 1 
AR No. 04.07.19 Document No. 000636 


Title: Comments on the Draft Post-Screening Field 
Investigation Work Plan and the ARI Phase IIB 
Work Plan. 


Addressee: CHRIS CRANDELL ­ JOHNSON COMPANY 
Authors: STANLEY CORNEILLE ­ VT DEPT. OF ENVIRONMENTAL 


CONSERVATION 
Date: September 29, 1995 
Format: LETTER No. Pgs: 2 
AR No. 04.07.20 Document No. 000634 


Title: Draft Post - Screening Field Investigation Work 
Plan. 


Addressee: ENVIRONMENTAL PROTECTION AGENCY 
Authors: GEI CONSULTANTS 
Date: December 22, 1995 
Format: REPORT, STUDY No. Pgs: 183 
AR No. 04.07.21 Document No. 000637 


Title: Comments ­ Additional Feasibility Study ­ Post 
Screening Field Investigation. 


Authors: ENVIRONMENTAL PROTECTION AGENCY 
Date: August 8, 1996 
Format: MISCELLANEOUS No. Pgs: 4 
AR No. 04.07.22 Document No. 000635 
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04.09 FEASIBILITY STUDY - PROPOSED PLANS FOR SELECTED REMEDIAL ACTION
 



Title:	 Cleanup Plan Proposed for Pine Street Barge Canal
 

Superfund Site.
 



Authors: EPA REGION I


Date: May 1998
 

Format: FACT SHEET, PRESS RELEASE No. Pgs: 11
 

AR No. 04.09.1 Document No. 000615
 



05.01 RECORDS OF DECISION - CORRESPONDENCE
 



Title:	 	 Request to Continue Classifying the Groundwater
 

Underneath the Pine Street Site as Not a Suitable
 

Source of Potable Water.
 



Addressee: JAY RUTHERFORD - VT DEPT. OF ENVIRONMENTAL
 

CONSERVATION
 



Authors: MARY JANE O'DONNELL - ENVIRONMENTAL PROTECTION
 

AGENCY
 



Date: August 12, 1998
 

Format: LETTER No. Pgs: 3


AR No. 05.01.1 Document No. 000671
 



Title: Groundwater Reclassification - Pine Street Barge
 

Canal Site.
 



Addressee: MARY JANE O'DONNELL - ENVIRONMENTAL PROTECTION
 

AGENCY
 



Authors: GEORGE DESCH - VT DEPT. OF ENVIRONMENTAL
 

CONSERVATION
 



Date: September 14, 1998
 

Format: LETTER No. Pgs: 2


AR No. 05.01.2 Document No. 000672
 



05.02 RECORDS OF DECISION - APPLICABLE OR RELEVANT & APPROPRIATE REQUIREMEN
 



Title:	 ARARs Specific to Remedial Alternative 3a:
 

Capping Subareas 1, 2, 3, 7 and 8.
 



Format: MISCELLANEOUS No. Pgs: 5


AR No. 05.02.1 Document No. 000666
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Title: Section 18-79 of Burlington Code of Ordinances:
 

Plumbing Connections.
 



Addressee: BETH TENSASELLO - ENVIRONMENTAL PROTECTION AGENCY
 

Authors: ROBERT RAMEY - BURLINGTON PLANNING COMMISSION
 

Date: August 20, 1992
 

Format: MISCELLANEOUS No. Pgs: 1


AR No. 05.02.2 Document No. 000640
 



Title: Notification of EPA Disagreement with the State
 

of Vermont over State Standards Qualifying as
 

ARARs.
 



Addressee: WILLIAM AHERN - VT DEPT. OF ENVIRONMENTAL
 

CONSERVATION
 



Authors: MARY JANE O'DONNELL - ENVIRONMENTAL PROTECTION
 

AGENCY
 



Date: November 9, 1992
 

Format: LETTER No. Pgs: 2


AR No. 05.02.3 Document No. 000151
 



05.03 RECORDS OF DECISION - RESPONSIVENESS SUMMARIES
 



Title: Comments on the Proposed Plan for the Pine Street
 

Barge Canal Superfund Site.
 



Addressee: KAREN LUMINO - ENVIRONMENTAL PROTECTION AGENCY
 

Format: FORM No. Pgs: 1


AR No. 05.03.1 Document No. 000646
 



Title: Comments on the Proposed Plan for the Pine Street
 

Barge Canal Superfund Site.
 



Addressee: KAREN LUMINO - ENVIRONMENTAL PROTECTION AGENCY
 

Authors: FRED HILL
 

Date: June 9, 1998
 

Format: CORRESPONDENCE No. Pgs: 1


AR No. 05.03.2 Document No. 000648
 



Title: Pine Street Barge Canal Public Hearing.
 

Authors: CAROL BOONE - COURT REPORTERS ASSOCIATES
 

Date: June 24, 1998
 

Format: PUBLIC MEETING RECORDS No. Pgs: 17
 

AR No. 05.03.3 Document No. 000641
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Title: Resolution that EPA Accept Settlement.
 

Addressee: ENVIRONMENTAL PROTECTION AGENCY
 

Authors: BURLINGTON CITY COUNCIL
 

Date: June 26, 1998
 

Format: MISCELLANEOUS No. Pgs: 3


AR No. 05.03.4 Document No. 000645
 



Title: Comments on the Proposed Plan for the Pine Street
 

Barge Canal Superfund Site.
 



Addressee: KAREN LUMINO - ENVIRONMENTAL PROTECTION AGENCY
 

Authors: LINDEN WITHERELL
 

Date: July 8, 1998
 

Format: LETTER No. Pgs: 5


AR No. 05.03.5 Document No. 000644
 



Title: Comments on the Proposed Plan for the Pine Street
 

Barge Canal Superfund Site.
 



Addressee: KAREN LUMINO - ENVIRONMENTAL PROTECTION AGENCY
 

Authors: WAYNE SENVILLE - BURLINGTON PLANNING COMMISSION
 

Date: July 8, 1998
 

Format: FORM No. Pgs: 1


AR No. 05.03.6 Document No. 000647
 



Title: Comments on the Proposed Plan for the Pine Street
 

Barge Canal Superfund Site.
 



Addressee: KAREN LUMINO - ENVIRONMENTAL PROTECTION AGENCY
 

Authors: JOHN BRABANT - VT DEPT. OF ENVIRONMENTAL
 



CONSERVATION
 

Date: July 10, 1998
 

Format: CORRESPONDENCE No. Pgs: 2


AR No. 05.03.7 Document No. 000643
 



Title: Comments on the Proposed Plan for the Pine Street
 

Barge Canal Superfund Site.
 



Addressee: KAREN LUMINO - ENVIRONMENTAL PROTECTION AGENCY
 

Authors: HAROD CARSLON
 

Date: July 24, 1998
 

Format: FORM No. Pgs: 2


AR No. 05.03.8 Document No. 000642
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Title: Pine Street Canal Superfund Site Responsiveness
 

Summary.
 



Authors: ENVIRONMENTAL PROTECTION AGENCY
 

Date: September 1998
 

Format: PUBLIC MEETING RECORDS No. Pgs: 50
 

AR No. 05.03.9 Document No. 000668
 



05.04 RECORDS OF DECISION - RECORD OF DECISION
 



Title: Record of Decision for the Pine Street Canal
 

Superfund Site.
 



Authors: ENVIRONMENTAL PROTECTION AGENCY
 

Date: September 29, 1998
 

Format: REPORT, STUDY No. Pgs: 312
 

AR No. 05.04.1 Document No. 000669
 



09.01 STATE COORDINATION - CORRESPONDENCE
 



Title: Joint Resolution Relating to the Burlington Barge
 

Canal Site.
 



Addressee: CAROL BROWNER - ENVIRONMENTAL PROTECTION AGENCY
 

Authors: DONALD HOOPER - VERMONT SECRETARY OF STATE
 

Date: April 28, 1993
 

Format: LETTER No. Pgs: 4


AR No. 09.01.1 Document No. 000344
 



Title: Cancelation of the Proposed Plan.
 

Addressee: DONALD HOOPER - VERMONT SECRETARY OF STATE
 

Authors: PAUL KEOUGH - EPA REGION I


Date: June 22, 1993
 

Format: LETTER No. Pgs: 1


AR No. 09.01.2 Document No. 000343
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10.01 ENFORCEMENT/NEGOTIATION - CORRESPONDENCE
 



Title: Agreement -- Pine Street Barge Canal Coodinating
 

Council.
 



Authors: PINE STREET COORDINATING COUNCIL
 

Date: May 27, 1998
 

Format: MISCELLANEOUS No. Pgs: 1


AR No. 10.01.1 Document No. 000621
 



10.07 ENFORCEMENT/NEGOTIATION - EPA ADMINISTRATIVE ORDERS
 



Title: Administrative Order by Consent for Additional
 

Remedial Investigation Study (Phase I) - USEPA
 

Docket No. 1-94-1065.
 



Authors: ENVIRONMENTAL PROTECTION AGENCY
 

Format: LITIGATION No. Pgs: 55
 

AR No. 10.07.1 Document No. 000171
 



Title: Administrative Order by Consent for Additional
 

Remedial Investigation/Feasibility Study - USEPA
 

Docket No. 1-95-1048.
 



Authors: ENVIRONMENTAL PROTECTION AGENCY
 

Date: June 30, 1995
 

Format: LITIGATION No. Pgs: 222
 

AR No. 10.07.2 Document No. 000516
 



11.05 POTENTIALLY RESPONSIBLE PARTIES - MULTIPLE PRP DOCUMENTS
 



Title: Pine Street Barge Canal Superfund Site Property
 

Owners.
 



Date: June 1991
 

Format: LIST No. Pgs: 2


AR No. 11.05.1 Document No. 000359
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Title: Notification of Meeting on February 11, 1994 for 
Potentially Responsible Parties. 


Addressee: JAMES ROBEAR ­ BLODGETT COMPANY 
Authors: MERRILL HOHMAN ­ ENVIRONMENTAL PROTECTION AGENCY 
Date: January 12, 1994 
Format: LETTER No. Pgs: 8 
AR No. 11.05.2 Document No. 000354 


Title: PRP Meeting Notes ­ February 11, 1994. 
Authors: ENVIRONMENTAL PROTECTION AGENCY 
Date: February 11, 1994 
Format: NOTES-MEETING No. Pgs: 10 
AR No. 11.05.3 Document No. 000355 


Title: PRP Meeting Summary of February 11, 1994. 
Addressee: AL SMITH ­ MURTHA, CULLINA, RICHTER, AND PINNEY 
Authors: MARGERY ADAMS ­ ENVIRONMENTAL PROTECTION AGENCY 
Date: March 7, 1994 
Format: LETTER No. Pgs: 8 
AR No. 11.05.4 Document No. 000356 


Title: PRP's Agreement Concerning Allocation of 
Responsibility. 


Addressee: MARGERY ADAMS ­ ENVIRONMENTAL PROTECTION AGENCY 
Authors: DAVID LEDBETTER ­ HUNTON AND WILLIAMS 
Date: March 16, 1994 
Format: LETTER No. Pgs: 2 
AR No. 11.05.5 Document No. 000358 


Title: PRP Internal Settlement. 
Authors: ROSS GILLELAND ­ ENVIRONMENTAL PROTECTION AGENCY 
Date: March 30, 1995 
Format: MEMORANDUM No. Pgs: 1 
AR No. 11.05.6 Document No. 000357 
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11.09 POTENTIALLY RESPONSIBLE PARTIES - PRP-SPECIFIC DOCUMENTS
 



Title: Responses to Comments on the Draft SEIS (VTAOT).
 

Authors: ENVIRONMENTAL PROTECTION AGENCY
 

Format: REPORT, STUDY No. Pgs: 10
 

AR No. 11.09.1 Document No. 000399
 



Title: Draft #2 - Statement of Work - Site Investigation
 

on the Burlington Department of Public Works
 

Property for Contract 6 (City of Burlington).
 



Format: REPORT, STUDY No. Pgs: 28
 

AR No. 11.09.2 Document No. 000402
 



T i t l e : O b j e c t i v e s Required by EPA/Superfund - Draft SEIS
 

Comments (Vermont Agency of Transportation).
 



Format: NOTES-MEETING No. Pgs: 6


AR No. 11.09.3 Document No. 000422
 



Title: Operating Log of the Gas Plant, January 10-16,
 

1926.
 



Format: NOTES-GENERAL No. Pgs: 1


AR No. 11.09.4 Document No. 000650
 



Title: Gas Plant Photographs Associated with Green
 

Mountain Power Co.
 



Format: PHOTO, MICROFORM, VIDEO No. Pgs: 28
 

AR No. 11.09.5 Document No. 000654
 



Title: Proposed Plan (Leverage Group).
 

Addressee: RICHARD GRUNDLER - LEVERAGE GROUP
 

Authors: MERRILL HOHMAN - EPA REGION I


Date: November 6, 1992
 

Format: LETTER No. Pgs: 2


AR No. 11.09.6 Document No. 000581
 



Title: Building Permit (Martin Marietta).
 

Authors: GARY KJELLEREN - MARTIN MARIETTA ARMAMENT SYSTEMS
 

Date: August 24, 1993
 

Format: LETTER No. Pgs: 1


AR No. 11.09.7 Document No. 000381
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Title: Alternative Southern Connector/Burlington Street 
Department Property. 


Addressee: ROSS GILLELAND ­ ENVIRONMENTAL PROTECTION AGENCY 
Authors: PAUL CRAVEN ­ VERMONT RAILWAY 
Date: August 24, 1993 
Format: MEMORANDUM No. Pgs: 4 
AR No. 11.09.8 Document No. 000649 


Title: Removing a Property from Superfund Status When 
the Property is not Contaminated (Davis 
Development). 


Addressee: SHEILA ECKMAN ­ ENVIRONMENTAL PROTECTION AGENCY 
Authors: DERRICK DAVIS ­ DAVIS COMPANY 
Date: September 24, 1993 
Format: LETTER No. Pgs: 3 
AR No. 11.09.9 Document No. 000379 


Title: Draft Statement of Work for City of Burlington; 
Champlain Parkway (Vermont Agency of 
Transportation). 


Addressee: ROSS GILLELAND ­ ENVIRONMENTAL PROTECTION AGENCY 
Authors: STANLEY CORNEILLE ­ VT DEPT. OF ENVIRONMENTAL 


CONSERVATION 
Date: November 9, 1994 
Format: WORK PLAN No. Pgs: 20 
ARNo. 11.09.10 Document No. 000194 


Title: Comments on Statement of Work - Draft (Vermont 
Agency of Transportation). 


Addressee ROSS GILLELAND - EPA REGION I 
Authors: SHEILA ECKMAN ­ EPA REGION I 
Date: December 13, 1994 
Format: MEMORANDUM No. Pgs: 2 
AR No. 11.09.11 Document No. 000196 


Title: Comments on the Statement of Work ­ Draft 
(Vermont Agency of Transportation). 


Addressee: STANLEY CORNEILLE ­ VT DEPT. OF ENVIRONMENTAL 
CONSERVATION 


Authors: ROSS GILLELAND - EPA REGION I 
Date: January 4, 1995 
Format: LETTER No. Pgs: 4 
ARNo. 11.09.12 Document No. 000195 
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Title: Burlington Southern Connector (Vermont Agency of 
Transportation). 


Addressee: ROSS GILLELAND - EPA REGION I 
Authors: BETH ALAFAT 
Date: April 25, 1995 
Format: CORRESPONDENCE No. Pgs: I 
AR No. 11.09.13 Document No. 000448 


Title: C2 and C6 Alignment Project - Early Coordination 
(Vermont Agency of Transportation). 


Addressee: BETH ALAFAT ­ ENVIRONMENTAL PROTECTION AGENCY 
Authors: JOHN NAROWSKI ­ VERMONT AGENCY OF TRANSPORTATION 
Date: April 25, 1995 
Format: MEMORANDUM No. Pgs: 1 
AR No. 11.09.14 Document No. 000449 


Title: Burlington Southern Connector/Champlain Park Way; 
Notification of Agency Review Meeting (Vermont 
Agency of Transportation). 


Addressee: ROSS GILLELAND ­ ENVIRONMENTAL PROTECTION AGENCY 
Authors: ROBERT KLIMM, STERLING WALL ­ HMM ASSOCIATES INC. 
Date: May 10, 1995 
Format: MEMORANDUM No. Pgs: 4 
AR No. 11.09.15 Document No. 000451 


Title: Southern Connector and Pine Street Canal 
Superfund Site Meeting ­ May 16, 1995 (Vermont 
Agency of Transportation). 


Addressee: BARBARA BUCKLEY ­ EARTHTECH 
Authors: ROSS GILLELAND ­ ENVIRONMENTAL PROTECTION AGENCY 
Date: May 11, 1995 
Format: LETTER No. Pgs: 4 
AR No. 11.09.16 Document No. 000450 


Title: Burlington Southern/Champlain Park Way Agency 
Meeting Notes - May 16, 1995 (Vermont Agency of 
Transportation). 


Authors: HMM ASSOCIATES INC. 
Date: May 16, 1995 
Format: NOTES-MEETING No. Pgs: 4 
AR No. 11.09.17 Document No. 000444 







ADMINISTRATIVE RECORD INDEX 10/16/98 
PINE STREET CANAL Page 65 
All Operable Units 


Title: Response to Request as to Whether Pine Street is 
Considered Part of the Pine Street Canal 
Superfund Site (City of Burlington). 


Addressee: SUSAN COMPTON ­ MCNEIL LEDDY, AND SHEAHAN 
Authors: MARY JANE O'DONNELL ­ ENVIRONMENTAL PROTECTION 


AGENCY 
Date: May 18, 1995 
Format: LETTER No. Pgs: 3 
AR No. 11.09.18 Document No. 000369 


Title: Progress Updates - Pine Street Coordinating 
Council (Vermont Agency of Transportation). 


Addressee: STERLING WALL ­ EARTHTECH 
Authors: ROSS GILLELAND ­ EPA REGION I 
Date: June 6, 1995 
Format: MEMORANDUM No. Pgs: 1 
ARNo. 11.09.19 Document No. 000447 


Title: Minutes of the May 18, 1995 Monthly Meeting 
Regarding the C2 and C6 Alignment Project 
(Vermont Agency of Transportation). 


Addressee: ROSS GILLELAND ­ EPA REGION I 
Authors: TINA BOHL ­ VERMONT AGENCY OF TRANSPORTATION 
Date: June 9, 1995 
Format: MEMORANDUM No. Pgs: 8 
AR No. 11.09.20 Document No. 000446 


Title: Stormwater Sampling Equipment at the Pine Street 
Canal Site (Vermont Railway). 


Addressee: DAVID WULFSON ­ VERMONT RAILWAY 
Authors: GREGORY JOHNSON ­ JOHNSON COMPANY 
Date: June 26, 1995 
Format: LETTER No. Pgs: 1 
AR No. 11.09.21 Document No. 000361 


Title: Discussion with Stephen John, EPA Regarding SEIS 
Document for VAOT Burlington Connector/Champlain 
Park Way Project (Vermont Agency of 
Transportation). 


Addressee: JOHN NAROWSKI ­ VERMONT AGENCY OF TRANSPORTATION 
Authors: ROBERT KLIMM - HMM ASSOCIATES INC. 
Date: July 3, 1995 
Format: MEMORANDUM No. Pgs: 1 
AR No. 11.09.22 Document No. 000445 
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Title: Construction of the New Railway Bridge (Vermont
 

Railway).
 



Addressee JOHN PENNINGTON - VERMONT RAILWAY
 

Authors: GREGORY JOHNSON - JOHNSON COMPANY
 

Date: July 7, 1995
 

Format: LETTER No. Pgs: 2


AR No. 11.09.23 Document No. 000362
 



Title: Rail Work Around the Pine Street Canal Superfund
 

Site (Vermont Railway).
 



Addressee: JOHN PENNINGTON - VERMONT RAILWAY
 

Authors: ROSS GILLELAND - ENVIRONMENTAL PROTECTION AGENCY
 

Date: July 7, 1995
 

Format: LETTER No. Pgs: 2


AR No. 11.09.24 Document No. 000363
 



Title: Minutes of the June 21, 1995 Monthly Meeting
 

Regarding the C2 and C6 Alignment Project
 

(Vermont Agency of Transportation).
 



Addressee: ROSS GILLELAND - EPA REGION I


Authors: TINA BOHL - VERMONT AGENCY OF TRANSPORTATION
 

Date: July 12, 1995
 

Format: MEMORANDUM No. Pgs: 8


AR No. 11.09.25 Document No. 000440
 



Title: Description of Railwork Performed at the Pine
 

Street Canal Superfund Site (Vermont Railway).
 



Addressee: ROSS GILLELAND - ENVIRONMENTAL PROTECTION AGENCY
 

Authors: JOHN PENNINGTON - VERMONT RAILWAY
 

Date: July 20, 1995
 

Format: LETTER No. Pgs: 2


AR No. 11.09.26 Document No. 000364
 



Title: Burlington Southern Connector/Champlain Park Way
 

Project (Vermont Agency of Transportation).
 



Addressee: ROSS GILLELAND - EPA REGION I


Authors: ROBERT KLIMM - HMM ASSOCIATES INC.
 

Date: July 21, 1995
 

Format: LETTER No. Pgs: 15
 

ARNo. 11.09.27 Document No. 000439
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Title: Minutes of the July 19, 1995 Monthly Meeting
 

Regarding the C2 and C6 Alignment Project
 

(Vermont Agency of Transportation).
 



Addressee: ROSS GILLELAND - EPA REGION I


Authors: TINA BOHL - VERMONT AGENCY OF TRANSPORTATION
 

Date: August 9, 1995
 

Format: MEMORANDUM No. Pgs: 8


AR No. 11.09.28 Document No. 000438
 



Title: Draft Administrative Order By Consent for Highway
 

Study - EPA Docket No. 1-95 (City of Burlington).
 



Addressee: SUSAN COMPTON - MCNEIL AND MURRAY
 

Authors: MARGERY ADAMS - ENVIRONMENTAL PROTECTION AGENCY
 

Date: August 15, 1995
 

Format: LETTER No. Pgs: 59
 

AR No. 11.09.29 Document No. 000404
 



Title: Minutes of the August 23, 1995 Monthly Meeting
 

Regarding the Burlington C2 and C6 Projects
 

(Vermont Agency of Transportation).
 



Addressee: ROSS GILLELAND - ENVIRONMENTAL PROTECTION AGENCY
 

Authors: TINA BOHL - VERMONT AGENCY OF TRANSPORTATION
 

Date: August 23, 1995
 

Format: MEMORANDUM No. Pgs: 8


AR No. 11.09.30 Document No. 000406
 



Title: Brownfields Action Agenda (Maltex Partnership).
 

Addressee: LINDA MURPHY - ENVIRONMENTAL PROTECTION AGENCY
 

Authors: DERRICK DAVIS - DAVIS COMPANY
 

Date: September 18, 1995
 

Format: LETTER No. Pgs: 2


AR No. 11.09.31 Document No. 000378
 



Title: Minutes of the September 13, 1995 Monthly Meeting
 

Regarding the Burlington C2 and C6 Projects
 

(Vermont Agency of Transportation).
 



Addressee: ROSS GILLELAND - ENVIRONMENTAL PROTECTION AGENCY
 

Authors: ALEC PORTALUPI - VERMONT AGENCY OF TRANSPORTATION
 

Date: September 19, 1995
 

Format: MEMORANDUM No. Pgs: 5


AR No. 11.09.32 Document No. 000407
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Title: Comments on the Southern Connector/Champlain Park
 

Way - Draft Supplemental Environmental Impact
 

Statement (Vermont Agency of Transportation).
 



Addressee: DONALD WEST - FEDERAL HIGHWAY ADMINISTRATION
 

Authors: JOHN DE VILLARS - EPA REGION I


Date: September 25, 1995 
Format: LETTER No. Pgs: 11 
AR No. 11.09.33 Document No. 000441 


T i t l e : D r a f t # 3 - Statement of Work - Site Investigation
 

on the Burlington Department of Public Works
 

Property for Contract 6 (City of Burlington).
 



Date: October 12, 1995
 

Format: REPORT, STUDY No. Pgs: 28
 

AR No. 11.09.34 Document No. 000403
 



Title: Meeting Summary of October 17, 1995 Regarding
 

Hazardous Waste Materials Testing at Champlain
 

Park Way (Vermont Agency of Transportation).
 



Addressee: ROSS GILLELAND - ENVIRONMENTAL PROTECTION AGENCY
 

Authors: ALEC PORTALUPI - VERMONT AGENCY OF TRANSPORTATION
 

Date: October 19, 1995
 

Format: MEMORANDUM No. Pgs: 2


ARNo. 11.09.35 Document No. 000554
 



Title: Minutes of the October 18, 1995 Monthly Meeting
 

Regarding the Burlington C2 and C6 Projects
 

(Vermont Agency of Transportation).
 



Addressee: ROSS GILLELAND - ENVIRONMENTAL PROTECTION AGENCY
 

Authors: ALEC PORTALUPI - VERMONT AGENCY OF TRANSPORTATION
 

Date: October 23, 1995
 

Format: MEMORANDUM No. Pgs: 5


AR No. 11.09.36 Document No. 000408
 



T i t l e : D r a f  t - Field Activities Work Plan - C6 Alignment
 

Construction, Southern Connecter/Champlain
 

Parkway Project (Vermont Agency of
 

Transportation).
 



Addressee: ROSS GILLELAND - ENVIRONMENTAL PROTECTION AGENCY
 

Authors: BARBARA BUCKLEY - EARTHTECH
 

Date: November I, 1995
 

Format: REPORT, STUDY No. Pgs: 21
 

AR No. 11.09.37 Document No. 000400
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Title: Decision Regarding Vermont Agency of
 

Transportation and City of Burlington's Proposal
 

to Conduct Environmental Investigations (VTAOT).
 



Addressee: SUSAN COMPTON - MCNEIL LEDDY, AND SHEAHAN
 

Authors: MARY JANE O'DONNELL - ENVIRONMENTAL PROTECTION
 



AGENCY
 

Date: November 7, 1995
 

Format: LETTER No. Pgs: 2


ARNo. 11.09.38 Document No. 000370
 



T i t l e : C o m m e n t s on the October 19,1995 and October 23,
 

1995 Meeting Summaries Regarding the C2 and C6
 

Alignment Project (Vermont Agency of
 

Transportation).
 



Addressee: ALEC PORTALUPI - VERMONT AGENCY OF TRANSPORTATION
 

Authors: ROSS GILLELAND - EPA REGION I


Date: November 8, 1995
 

Format: LETTER No. Pgs: 5


AR No. 11.09.39 Document No. 000443
 



Title: Comments on the Draft - Field Activities Work
 

Plan - C6 Alignment Construction (Vermont Agency
 

of Transportation).
 



Addressee: ALEC PORTALUPI - VERMONT AGENCY OF TRANSPORTATION
 

Authors: ROSS GILLELAND - ENVIRONMENTAL PROTECTION AGENCY
 

Date: November 14, 1995
 

Format: LETTER No. Pgs: 5


AR No. 11.09.40 Document No. 000409
 



Title: Minutes of the November 15, 1995 Monthly Meeting
 

Regarding the Burlington C2 and C6 Projects
 

(Vermont Agency of Transportation).
 



Addressee: ROSS GILLELAND - ENVIRONMENTAL PROTECTION AGENCY
 

Authors: ALEC PORTALUPI - VERMONT AGENCY OF TRANSPORTATION
 

Date: November 27, 1995
 

Format: MEMORANDUM No. Pgs: 5


AR No. 11.09.41 Document No. 000410
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Title: B.E.D. Pine Street Facility Site Work Summary
 

Report (City of Burlington).
 



Addressee: ROSS GILLELAND - ENVIRONMENTAL PROTECTION AGENCY
 

Authors: ROGER DONEGAN - BURLINGTON ELECTRIC DEPARTMENT
 

Date: November 29, 1995
 

Format: LETTER No. Pgs: 32
 

AR No. 11.09.42 Document No. 000371
 



Title: Comments on Revision 1 of the Field Activities
 

Work Plan - C6 Alignment Construction (Vermont
 

Agency of Transportation).
 



Addressee: ROSS GILLELAND - ENVIRONMENTAL PROTECTION AGENCY
 

Authors: BARBARA BUCKLEY - EARTHTECH
 

Date: December 1995
 

Format: REPORT, STUDY No. Pgs: 23
 

AR No. 11.09.43 Document No. 000401
 



Title: Comments on the Draft - Revision I - Field
 

Activities Work Plan - Champlain Parkway Contract
 

6.
 



Addressee: ALEC PORTALUPI - VERMONT AGENCY OF TRANSPORTATION
 

Authors: ROSS GILLELAND - EPA REGION I


Date: December 13, 1995
 

Format: LETTER No. Pgs: 5


AR No. 11.09.44 Document No. 000424
 



Title: Southern Connector - E-Mail Message (Vermont
 

Agency of Transportation).
 



Addressee: ROSS GILLELAND - EPA REGION I


Authors: KATE QUINN
 

Date: January 18, 1996
 

Format: CORRESPONDENCE No. Pgs: 1


AR No. 11.09.45 Document No. 000411
 



Title: Southern Connector - Reply - E-Mail Message
 

(Vermont Agency of Transportation).
 



Addressee: KATE QUINN
 

Authors: ROSS GILLELAND - EPA REGION I


Date: January 18, 1996
 

Format: CORRESPONDENCE No. Pgs: 1


AR No. 11.09.46 Document No. 000412
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Title: Field Activities Workplan Received - E-Mail 
Message (Vermont Agency of Transportation). 


Addressee: ROSS GILLELAND ­ EPA REGION I 
Authors: KATE QUINN 
Date: January 22, 1996 
Format: CORRESPONDENCE No. Pgs: 1 
AR No. 11.09.47 Document No. 000413 


Title: Questions Regarding the C6 Interim Alignment 
Project (Vermont Agency of Transportation). 


Addressee KATE QUINN 
Authors: ROSS GILLELAND - EPA REGION I 
Date: January 24, 1996 
Format: CORRESPONDENCE No. Pgs: 1 
AR No. 11.09.48 Document No. 000414 


Title: Review of the Field Activities Workplan (Vermont 
Agency of Transportation). 


Addressee: ROSS GILLELAND ­ EPA REGION I 
Authors: KATE QUINN 
Date: January 24, 1996 
Format: CORRESPONDENCE No. Pgs: 2 
AR No. 11.09.49 Document No. 000417 


Title: Field Activities Workplan - Response - E-Mail 
Message (Vermont Agency of Transportation). 


Addressee KATE QUINN 
Authors: ROSS GILLELAND - EPA REGION I 
Date: January 25, 1996 
Format: CORRESPONDENCE No. Pgs: 2 
AR No. 11.09.50 Document No. 000416 


Title: Comments on the Field Activities Workplan ­
E-Mail Message (Vermont Agency of 
Transportation). 


Addressee ROSS GILLELAND - EPA REGION I 
Authors: KATE QUINN 
Date: January 25, 1996 
Format: CORRESPONDENCE No. Pgs: 2 
AR No. 11.09.51 Document No. 000437 
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Title: Comments on Revision II- Draft Field Activities
 

Work Plan - C6 Alignment Construction (Vermont
 

Agency of Transportation).
 



Addressee: ALEC PORTALUPI - VERMONT AGENCY OF TRANSPORTATION
 

Authors: ROSS GILLELAND - EPA REGION I


Date: February 2, 1996
 

Format: LETTER No. Pgs: 8


AR No. 11.09.52 Document No. 000421
 



Title: Meeting Agenda - To Discuss the Status of the
 

Burlington MEGC - M5000 (1) Project (Vermont
 

Agency of Transportation).
 



Date: February 26, 1996
 

Format: NOTES-MEETING No. Pgs: 1


AR No. 11.09.53 Document No. 000423
 



Title: Minutes of the January 17, 1996 Monthly Meeting
 

Regarding the C2 and C6 Alignment Project
 

(Vermont Agency of Transportation).
 



Addressee: ROSS GILLELAND - EPA REGION I


Authors: TINA BOHL - VERMONT AGENCY OF TRANSPORTATION
 

Date: February 27, 1996
 

Format: MEMORANDUM No. Pgs: 4


AR No. 11.09.54 Document No. 000428
 



Title: Vermont AOT Febrary 28 Meeting Notes - E-Mail
 

(Vermont Agency of Transportation).
 



Addressee KATE QUINN
 

Authors: ROSS GILLELAND - EPA REGION I


Date: February 28, 1996
 

Format: CORRESPONDENCE No. Pgs
 

AR No. 11.09.55 Document No. 000429
 



Title: Monthly Meeting Regarding the C2 and C6 Alignment
 

Project Canceled, Meeting Rescheduled for April
 

1, 1996 (Vermont Agency of Transportation).
 



Addressee: ROSS GILLELAND - EPA REGION I


Authors: TINA BOHL - VERMONT AGENCY OF TRANSPORTATION
 

Date: March 18, 1996
 

Format: MEMORANDUM No. Pgs: 1


AR No. 11.09.56 Document No. 000431
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Title: Minutes of the February 28, 1996 Monthly Meeting
 

Regarding the C2 and C6 Alignment Project
 

(Vermont Agency of Transportation).
 



Addressee: ROSS GILLELAND - EPA REGION I


Authors: TINA BOHL - VERMONT AGENCY OF TRANSPORTATION
 

Date: March 22, 1996
 

Format: MEMORANDUM No. Pgs: 7


ARNo. 11.09.57 Document No. 000432
 



Title: Vermont AOT Meeting Notes - Reply - E-Mail
 

(Vermont Agency of Transportation).
 



Addressee ROSS GILLELAND - EPA REGION I


Authors: KATE QUINN
 

Date: April 2, 1996
 

Format: CORRESPONDENCE No. Pgs: 2


AR No. 11.09.58 Document No. 000430
 



Title: Minutes of the April 1, 1996 Monthly Meeting
 

Regarding the C2 and C6 Alignment Project
 

(Vermont Agency of Transportation).
 



Addressee: ROSS GILLELAND - EPA REGION I


Authors: TINA BOHL - VERMONT AGENCY OF TRANSPORTATION
 

Date: April 17, 1996
 

Format: MEMORANDUM No. Pgs: 8


ARNo. 11.09.59 Document No. 000433
 



Title: Minutes of the May 1, 1996 Monthly Meeting
 

Regarding the C2 and C6 Alignment Project
 

(Vermont Agency of Transportation).
 



Addressee: ROSS GILLELAND - EPA REGION I


Authors: TINA BOHL - VERMONT AGENCY OF TRANSPORTATION
 

Date: May 21, 1996
 

Format: MEMORANDUM No. Pgs: 8


ARNo. 11.09.60 Document No. 000434
 



Title: EPA's Comments on the April Environmental Report
 

- E-Mail (Vermont Agency of Transportation).
 



Addressee: ROSS GILLELAND - EPA REGION I


Authors: KATE QUINN
 

Date: May 29, 1996
 

Format: CORRESPONDENCE No. Pgs: 1


AR No. 11.09.61 Document No. 000435
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Title:	 	 Reply to EPA's Comments on the April
 

Environmental Report - E-Mail (Vermont Agency of
 

Transportation).
 



Addressee ROSS GILLELAND - EPA REGION I


Authors: KATE QUINN
 

Date: May 30, 1996
 

Format: CORRESPONDENCE No. Pgs: I


AR No. 11.09.62 Document No. 000436
 



Title:	 Final Supplemental Environmental Impact Statement
 

(Vermont Agency of Transportation).
 



Authors: FEDERAL HIGHWAY ADMINISTRATION
 

Date: February 1997
 

Format: REPORT, STUDY No. Pgs: 575
 

AR No. 11.09.63 Document No. 000456
 



Title:	 	 Environmental Data on Pine Street Canal (Vermont
 

Transit).
 



Addressee: JOHN SHARROW - VERMONT TRANSIT COMPANY
 

Authors: ROSS GILLELAND - ENVIRONMENTAL PROTECTION AGENCY
 

Date: May 1, 1997
 

Format: LETTER No. Pgs: 16
 

AR No. 11.09.64 Document No. 000372
 



Title: Approval of Zoning Permit (Vermont Transit).
 

Addressee ROSS GILLELAND - ENVIRONMENTAL PROTECTION AGENCY
 

Authors: JOHN SHARROW - VERMONT TRANSIT COMPANY
 

Date: May 6, 1997
 

Format: MISCELLANEOUS No. Pgs: 1


AR No. 11.09.65 Document No. 000373
 



Title:	 Land Use - Pine Street Canal Superfund Site
 

(Vermont Transit).
 



Addressee: JOHN SHARROW - VERMONT TRANSIT COMPANY
 

Authors: ROSS GILLELAND - ENVIRONMENTAL PROTECTION AGENCY
 

Date: May 9, 1997
 

Format: LETTER No. Pgs: 5


AR No. 11.09.66 Document No. 000365
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Title: Comments on the Southern Connector/Champlain Park
 

Way - Final Supplemental Environmental Impact
 

Statement (Vermont Agency of Transportation).
 



Addressee: FREDERICK DOWNS - FEDERAL HIGHWAY ADMINISTRATION
 

Authors: ELIZABETH HIGGINS - OFFICE OF ENVIRONMENTAL
 



REVIEW
 

Date: May 20, 1997
 

Format: LETTER No. Pgs: 13
 

ARNo. 11.09.67 Document No. 000442
 



Title: Redevelopment of the Pine Street Barge Canal Site
 

(City of Burlington).
 



Addressee: PINE STREET COORDINATING COUNCIL
 

Authors: PETER CLAVELLE - BURLINGTON OFFICE OF THE MAYOR
 

Date: June 16, 1997
 

Format: LETTER No. Pgs: 2


AR No. 11.09.68 Document No. 000367
 



Title: Redevelopment at the Pine Street Canal Superfund
 

Site (City of Burlington).
 



Addressee: JOHN DE VILLARS - ENVIRONMENTAL PROTECTION AGENCY
 

Authors: PETER CLAVELLE - BURLINGTON OFFICE OF THE MAYOR
 

Date: July 1, 1997
 

Format: LETTER No. Pgs: 2


ARNo. 11.09.69 Document No. 000368
 



Title: Redefinition of the Boundary Lines for the Pine
 

Street Canal Superfund Site (City of Burlington).
 



Addressee: PETER CLAVELLE - BURLINGTON OFFICE OF THE MAYOR
 

Authors: JOHN DE VILLARS - ENVIRONMENTAL PROTECTION AGENCY
 

Date: August 6, 1997
 

Format: LETTER No. Pgs: 9


AR No. 11.09.70 Document No. 000366
 



Title: Building Permit to the City of Burlington (City
 

of Burlington).
 



Addressee: ROSS GILLELAND - ENVIRONMENTAL PROTECTION AGENCY
 

Authors: JOHN SHARROW - VERMONT TRANSIT COMPANY
 

Date: August 21, 1997
 

Format: LETTER No. Pgs: 11
 

AR No. 11.09.71 Document No. 000374
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Title: Response to Civil Engineering Associates, Inc.
 

Letter Dated August 28, 1997 Regarding the
 

Central Fueling Depot (City of Burlington).
 



Authors: ROSS GILLELAND - EPA REGION I


Date: September 11, 1997
 

Format: MEMORANDUM No. Pgs: 9


AR No. 11.09.72 Document No. 000199
 



T i t l e : C i t  y of Burlington Central Fueling Depot(City of
 

Burlington). 


Addressee: ROSS GILLELAND - ENVIRONMENTAL PROTECTION AGENCY 
Authors: JEFF PADGETT - CIVIL ENGINEERING ASSOCIATES INC. 
Date: September 24, 1997 
Format: LETTER No. Pgs: 4 
AR No. 11.09.73 Document No. 000375 


Title: EPA's Concerns with Respect to Development and 
Land Use at the Pine Street Canal Superfund Site 
(City of Burlington). 


Addressee: JEFF PADGETT ­ CIVIL ENGINEERING ASSOCIATES INC. 
Authors: ROSS GILLELAND ­ ENVIRONMENTAL PROTECTION AGENCY 
Date: October 20, 1997 
Format: LETTER No. Pgs: 2 
AR No. 11.09.74 Document No. 000376 


Title: Record of Decision for Champlain Parkway (Vermont 
Agency of Transportation). 


Addressee: ELIZABETH HIGGINS ­ ENVIRONMENTAL PROTECTION 
AGENCY 


Authors: TINA BOHL ­ VERMONT AGENCY OF TRANSPORTATION 
Date: October 20, 1997 
Format: REPORT, STUDY No. Pgs: 62 
AR No. 11.09.75 Document No. 000457 


Title: October 20, 1997 Letter Regarding the City of 
Burlington's Proposed Central Fueling Depot (City 
of Burlington). 


Addressee: ROSS GILLELAND ­ ENVIRONMENTAL PROTECTION AGENCY 
Authors: CHRIS CRANDELL - JOHNSON COMPANY 
Date: November 7, 1997 
Format: LETTER No. Pgs: 1 
AR No. 11.09.76 Document No. 000377 



http:11.09.72





 77 
ADMINISTRATIVE RECORD INDEX 10/16/98 



PINE STREET CANAL Page

All Operable Units 



13.01 COMMUNITY RELATIONS - CORRESPONDENCE 



Title: Request that the Burlington Board of Health Be
 

Made a Full Member of the Pine Street Canal
 

Coordinating Committee.
 



Addressee: PINE STREET COORDINATING COUNCIL
 

Authors: ZARA ZSIDO - BURLINGTON BOARD OF HEALTH
 

Format: LETTER No. Pgs: 2


AR No. 13.01.1 Document No. 000651
 



Title: Nomination of Pine Street Canal Superfund Site
 

for Non-Binding Alternative Dispute Resolution.
 



Addressee: WILLIAM WHITE - ENVIRONMENTAL PROTECTION AGENCY
 

Authors: HARLEY LAING - ENVIRONMENTAL PROTECTION AGENCY
 

Date: June 17, 1993
 

Format: MEMORANDUM No. Pgs: 2


AR No. 13.01.2 Document No. 000001
 



Title: Memorandum Concerning a Revised Copy of the Press
 

Release on Superfund Process.
 



Addressee: LEO KAY - EPA REGION I


Authors: LORI FISHER - LAKE CHAMPLAIN COMMITTEE
 

Date: November 18, 1993
 

Format: MEMORANDUM No. Pgs: 1


AR No. 13.01.3 Document No. 000576
 



Title: Pine Street Canal - No Fishing Posting.
 

Authors: STEVEN GOODKIND - BURLINGTON DEPARTMENT OF PUBLIC
 



HEALTH
 

Date: July 18, 1994
 

Format: MEMORANDUM No. Pgs: I


AR No. 13.01.4 Document No. 000474
 



13.03 COMMUNITY RELATIONS - NEWS CLIPPINGS/PRESS RELEASES
 



Title: Plan in Progress.
 

Authors: BETSEY KRUMHOLTZ
 

Format: NEWS CLIPPING No. Pgs: 1


AR No. 13.03.1 Document No. 000496
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Title: 
Authors: 
Format: 
AR No.


 Residents Discuss Southern Connector. 
 MEGHAN MC MENIMEN ­ BURLINGTON FREE PRESS 
 NEWS CLIPPING No. Pgs: 1 


 13.03.2 Document No. 000497 


Title: 
Authors: 
Format: 
AR No.


 Southern Connector Debate. 
 BURLINGTON FREE PRESS 
 NEWS CLIPPING 


 13 . 03.3 
No. Pgs: 1 
Document No. 000498 


Title: 
Authors: 
Format: 
AR No.


 Pine Street Detour. 
 RAY UNSWORTH ­ BURLINGTON FREE PRESS 
 NEWS CLIPPING No. Pgs: 1 
 13.03.4 Document No. 000500 


Title: 
Authors: 
Format: 
AR No.


 Connector Takes Curves. 
 SONA IYENGAR ­ BURLINGTON FREE PRESS 
 NEWS CLIPPING No. Pgs: 2 


 13.03.5 Document No. 000501 


Title: 
Authors : 
Date: 
Format: 
AR No. 


NEES Zapped by Cost of Toxic Cleanups. 
DAN ROSENFELD 


NEWS CLIPPING 
13 .03 .6 


No. Pgs: 
Document 


1 
No. 000523 


Title: Southern Connector Still Snagged. 
Authors: ANN DONIAN ­ BURLINGTON FREE PRESS 
Date: March 18, 1990 
Format: NEWS CLIPPING No. Pgs: 4 
AR No. 13.03.7 Document No. 000521 


Title: EPA Tells Pine St. Residents Don't Worry, Be
 

Happy.
 



Authors: GEORGE LAYING - VERMONT TIMES
 

Date: December 13, 1990
 

Format: NEWS CLIPPING No. Pgs: 1


AR No. 13.03.8 Document No. 000589
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Title: Lake Champlain Committee to Apply for EPA Grant
 

to Oversee Pine St. Barge Canal Superfund
 

Project.
 



Authors: ENVIRONMENTAL PROTECTION AGENCY
 

Date: August 20, 1992 
Format: FACT SHEET, PRESS RELEASE No. Pgs: 2 
AR No. 13.03.9 Document No. 000139 


Title: EPA Proposes Contaminant and Limited Excavation
 

of Coal Tar - Contaminated Wastes at Pine Street
 

Barge Canal Superfund Site.
 



Authors: ENVIRONMENTAL PROTECTION AGENCY
 

Date: November 6, 1992
 

Format: FACT SHEET, PRESS RELEASE No. Pgs: 3


AR No. 13.03.10 Document No. 000132
 



Title: Clavelle Seeks More Time for Comment on Cleanup.
 

Authors: PAUL TEETOR - BURLINGTON FREE PRESS
 

Date: November 24, 1992
 

Format: NEWS CLIPPING No. Pgs: 1


AR No. 13.03.11 Document No. 000587
 



Title: EPA Postpones Hearing, Opts for Availability
 

Session on Pine Street Barge Canal Cleanup
 

Proposal.
 



Authors: EPA REGION I


Date: December 4, 1992
 

Format: FACT SHEET, PRESS RELEASE No. Pgs: 2


ARNo. 13.03.12 Document No. 000588
 



T i t l e : E P  A Extends Comment Period Until May 15,1993 on
 

Cleanup Proposal for Pine St. Barge Canal.
 



Authors: ENVIRONMENTAL PROTECTION AGENCY
 

Date: December 7, 1992
 

Format: FACT SHEET, PRESS RELEASE No. Pgs: 2


AR No. 13.03.13 Document No. 000133
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Title: EPA Awards $50,000 Grant to Lake Champlain
 

Committee to Oversee Pine St. Barge Canal
 

Superfund Project.
 



Authors: ENVIRONMENTAL PROTECTION AGENCY
 

Date: December 8, 1992
 

Format: FACT SHEET, PRESS RELEASE No. Pgs: 2


AR No. 13.03.14 Document No. 000134
 



Title: Barge Canal to be Discussed at January Meeting.
 

Authors: WARD FIVE NEIGHBORHOOD ASSEMBLY NEWS
 

Date: January 1993
 

Format: FACT SHEET, PRESS RELEASE No. Pgs: 4


AR No. 13.03.15 Document No. 000145
 



Title : Mother Nature Will Clean Up the Barge Canal.
 

Authors: RICHARD BARTLETT - BURLINGTON FREE PRESS
 

Date: January 3, 1993
 

Format: NEWS CLIPPING No. Pgs: 1


AR No. 13.03.16 Document No. 000524
 



Title: Superfund Proposes Super-foolish Solution.
 

Authors: BURLINGTON FREE PRESS
 

Date: February 11, 1993
 

Format: NEWS CLIPPING No. Pgs: 2


AR No. 13.03.17 Document No. 000526
 



Title: A Dump as Big as the Mall.
 

Authors : BURLINGTON FREE PRESS
 

Date: February 12, 1993
 

Format: NEWS CLIPPING No . Pgs : 1


AR No. 13 .03 . 18 Document No. 000527
 



Title: Dean, EPA Official to Discuss Barge Canal. 

Authors: BURLINGTON FREE PRESS 

Date: February 18, 1993 

Format: NEWS CLIPPING No. Pgs: 1 

AR No. 13.03.19 Document No. 000528 
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Title: Agency Tells Lawmakers Not to Interfere with
 

Superfund Plan. 


Authors: NANCY BAZILCHUK ­ BURLINGTON FREE PRESS 
Date: February 20, 1993 
Format: NEWS CLIPPING No. Pgs: 1 
AR No. 13.03.20 Document No. 000529 


Title: Lawmakers Asked to Stay Neutral on Barge Canal.
 

Authors: RUTLAND HERALD
 

Date: February 21, 1993
 

Format: NEWS CLIPPING No. Pgs: 1


AR No. 13.03.21 Document No. 000530
 



Title: Mother Nature 10, EPA 0 (Various Authors).
 

Authors: THOMAS BATES, MIKE BARSOTTI, ERNST CARLSON, JOHN
 



POOLE - BURLINGTON FREE PRESS
 

Date: February 21, 1993
 

Format: NEWS CLIPPING No. Pgs: 2


AR No. 13.03.22 Document No. 000531
 



T i t l e : S i l e n c e Won't Stop Barge Canal Plan.
 

Authors: BURLINGTON FREE PRESS
 

Date: February 23, 1993
 

Format: NEWS CLIPPING No. Pgs: 1


AR No. 13.03.23 Document No. 000532
 



Title: EPA Flexible on Barge Canal.
 

Authors: NANCY BAZILCHUK - BURLINGTON FREE PRESS
 

Date: February 26, 1993
 

Format: NEWS CLIPPING No. Pgs: 1


AR No. 13.03.24 Document No. 000533
 



Title: EPA Open to Canal Alternatives.
 

Authors: BARRE TIMES-ARGUS
 

Date: February 26, 1993
 

Format: NEWS CLIPPING No. Pgs: 1


AR No. 13.03.25 Document No. 000534
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Title: Today's Public Forum Focuses on Barge Canal.
 

Authors: BURLINGTON FREE PRESS
 

Date: March 6, 1993
 

Format: NEWS CLIPPING No. Pgs: 1


AR No. 13.03.26 Document No. 000535
 



T i t l e : R e s i d e n t s Blast Barge Canal Plan.
 

Authors: TOM HACKER ­ BURLINGTON FREE PRESS 
Date: March 7, 1993 
Format: NEWS CLIPPING No. Pgs: 1 
AR No. 13.03.27 Document No. 000536 


Title: EPA Concerned about Barge Canal Cleanup.
 

Authors: WILLIAM KEOUGH - BURLINGTON FREE PRESS
 

Date: March 15, 1993
 

Format: NEWS CLIPPING No. Pgs: 1


AR No. 13.03.28 Document No. 000537
 



Title: Barge Canal Risks Reported.
 

Authors: NANCY BAZILCHUK - BURLINGTON FREE PRESS
 

Date: March 16, 1993
 

Format: NEWS CLIPPING No. Pgs: 2


AR No. 13.03.29 Document No. 000538
 



Title: Vermont Must Learn to Live with Superfund Law.
 

Authors: JEFFREY KIMMEL - BARRE TIMES-ARGUS
 

Date: March 25, 1993
 

Format: NEWS CLIPPING No. Pgs: 1


AR No. 13.03.30 Document No. 000539
 



T i t l e : B a r g e Canal Tests Challenged.
 

Authors: NANCY BAZILCHUK - BURLINGTON FREE PRESS
 

Date: April 7, 1993
 

Format: NEWS CLIPPING No. Pgs: 1


AR No. 13.03.31 Document No. 000542
 



Title: Panel Blasts Barge Canal Site.
 

Authors: NANCY BAZILCHUK - BURLINGTON FREE PRESS
 

Date: April 10, 1993
 

Format: NEWS CLIPPING No. Pgs: 1


AR No. 13.03.32 Document No. 000541
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Title: Delay Asked in Vt. Cleanup.
 

Authors: BOSTON GLOBE
 

Date: April 11, 1993
 

Format: NEWS CLIPPING No. Pgs: 1


AR No. 13.03.33 Document No. 000543
 



Title: Hitting Solid Ground in the Barge Canal.
 

Authors: BURLINGTON FREE PRESS
 

Date: April 11, 1993
 

Format: NEWS CLIPPING No. Pgs: 1


AR No. 13.03.34 Document No. 000544
 



Title: Learning an EPA Lesson.
 

Authors: NANCY BAZILCHUK - BURLINGTON FREE PRESS
 

Date: April 12, 1993
 

Format: NEWS CLIPPING No. Pgs: 2


AR No. 13.03.35 Document No. 000545
 



Title: Barge Canal Resolution Backed - In Brief.
 

Authors: BURLINGTON FREE PRESS
 

Date: April 15, 1993
 

Format: NEWS CLIPPING No. Pgs: 1


AR No. 13.03.36 Document No. 000546
 



T i t l e : E P A and the $50 Million Worm.
 

Authors: GAYLE HANSON - INSIGHT ON THE NEWS
 

Date: April 18, 1993
 

Format: NEWS CLIPPING No. Pgs: 8


AR No. 13.03.37 Document No. 000547
 



T i t l e : E P  A Plan Called Mall Size Error.
 

Authors: NANCY BAZILCHUK - BURLINGTON FREE PRESS
 

Date: April 28, 1993
 

Format: NEWS CLIPPING No. Pgs: 1


AR No. 13.03.38 Document No. 000548
 



Title: State Suggests Alternatives to Barge Canal Plan.
 

Authors: NANCY BAZILCHUK - BURLINGTON FREE PRESS
 

Date: April 30, 1993
 

Format: NEWS CLIPPING No. Pgs: 1


AR No. 13.03.39 Document No. 000549
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Title: Vermont Official Disputes Need for EPA Mandated 
Landfill. 


Authors: MAINE TELEGRAM 
Date: May 2, 1993 
Format: NEWS CLIPPING No. Pgs: 1 
AR No. 13.03.40 Document No. 000550 


Title: $50 Million Molasses Cleanup. 
Authors: BURLINGTON FREE PRESS 
Date: May 3, 1993 
Format: NEWS CLIPPING No. Pgs: 1 
AR No. 13.03.41 Document No. 000551 


Title: Council, Panel Oppose Barge Canal Cleanup Plan. 
Authors: NANCY BAZILCHUK ­ BURLINGTON FREE PRESS 
Date: May 4, 1993 
Format: NEWS CLIPPING No. Pgs: 1 
AR No. 13.03.42 Document No. 000552 


Title: EPA Scraps Barge Canal Cleanup Plan. 
Authors: NANCY BAZILCHUK ­ BURLINGTON FREE PRESS 
Date: May 5, 1993 
Format: NEWS CLIPPING No. Pgs: 1 
AR No. 13.03.43 Document No. 000553 


Title: Agency to Propose Barge Canal Plan. 
Authors: BETSY LILEY ­ BURLINGTON FREE PRESS 
Date: May 6, 1993 
Format: NEWS CLIPPING No. Pgs: 1 
AR No. 13.03.44 Document No. 000555 


Title: UVM Study Blasts EPA Research. 
Authors: NANCY BAZILCHUK ­ BURLINGTON FREE PRESS 
Date: May 6, 1993 
Format: NEWS CLIPPING No. Pgs: 1 
AR No. 13.03.45 Document No. 000590 
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Title: Next on Pine Street? 
Authors: BURLINGTON FREE PRESS 
Date: May 7, 1993 
Format: NEWS CLIPPING No. Pgs: 1 
AR No. 13.03.46 Document No. 000556 


Title: Earth to EPA Regulators: Drop Dead. 
Authors: BURLINGTON FREE PRESS 
Date: May 12, 1993 
Format: NEWS CLIPPING No. Pgs: 1 
AR No. 13.03.47 Document No. 000557 


Title: Barge Canal Comments Filed. 
Authors: NANCY BAZILCHUK ­ BURLINGTON FREE PRESS 
Date: May 17, 1993 
Format: NEWS CLIPPING No. Pgs: 1 
AR No. 13.03.48 Document No. 000558 


Title: Drums Leak on Canal Waste Site. 
Authors: NANCY BAZILCHUK ­ BURLINGTON FREE PRESS 
Date: May 28, 1993 
Format: NEWS CLIPPING No. Pgs: 1 
AR No. 13.03.49 Document No. 000559 


Title: Media Advisory. 
Authors: ENVIRONMENTAL PROTECTION AGENCY 
Date: June 3, 1993 
Format: FACT SHEET, PRESS RELEASE No. Pgs: 1 
AR No. 13.03.50 Document No. 000560 


Title: EPA Drops Barge Canal Cleanup Plan in Response to 
Community Concerns. 


Authors: ENVIRONMENTAL PROTECTION AGENCY 
Date: June 4, 1993 
Format: FACT SHEET, PRESS RELEASE No. Pgs: 2 
AR No. 13.03.51 Document No. 000561 
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Title: $50 Million Barge Canal Plan Killed.
 

Authors: NANCY BAZILCHUK - BURLINGTON FREE PRESS
 

Date: June 5, 1993
 

Format: NEWS CLIPPING No. Pgs: 2


AR No. 13.03.52 Document No. 000562
 



Title: Superfund Cleanup - Editorial Page.
 

Authors: BURLINGTON FREE PRESS
 

Date: June 6, 1993
 

Format: NEWS CLIPPING No. Pgs: 1


AR No. 13.03.53 Document No. 000563
 



Title: Drums to be Removed from Pine Street Canal Site.
 

Authors: ENVIRONMENTAL PROTECTION AGENCY
 

Date: August 12, 1993
 

Format: FACT SHEET, PRESS RELEASE No. Pgs: 1


AR No. 13.03.54 Document No. 000147
 



Title: Vt. Taps Residents Opinions about State's Waters
 

Policy.
 



Authors: NANCY BAZILCHUK - BURLINGTON FREE PRESS
 

Date: August 12, 1993
 

Format: NEWS CLIPPING No. Pgs: 2


AR No. 13.03.55 Document No. 000564
 



Title : EPA Alters Approach to Canal.
 

Authors: NANCY BAZILCHUK - BURLINGTON FREE PRESS
 

Date: September 6, 1993
 

Format: NEWS CLIPPING No. Pgs: 1


AR No. 13.03.56 Document No. 000665
 



Title: Coordinating Council Forms to Address Pine Street
 

Barge Canal Superfund Site.
 



Authors: ENVIRONMENTAL PROTECTION AGENCY
 

Date: September 17, 1993
 

Format: FACT SHEET, PRESS RELEASE No. Pgs: 2


AR No. 13.03.57 Document No. 000566
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Title: In Vt. , EPA Chief Urges Flexible Review Process. 
Authors: RUTLAND HERALD 
Date: September 19, 1993 
Format: NEWS CLIPPING No. Pgs: 2 
AR No. 13.03.58 Document No. 000583 


Title : EPA Chief Gives and Takes. 
Authors: NANCY BAZILCHUK ­ BURLINGTON FREE PRESS 
Date: September 19, 1993 
Format: NEWS CLIPPING No. Pgs: 2 
AR No. 13.03.59 Document No. 000584 


Title: EPA Head Calls for More Environmental 
Cooperation. 


Authors: WILSON RING - CALEDONIAN RECORD 
Date: September 20, 1993 
Format: NEWS CLIPPING No. Pgs: 1 
AR No. 13.03.60 Document No. 000585 


Title: EPA Launches Pilot Project to Increase Public 
Input into Superfund. 


Authors: INSIDE EPA 
Date: September 24, 1993 
Format: FACT SHEET, PRESS RELEASE No. Pgs: 1 
AR No. 13.03.61 Document No. 000567 


Title: Barge Canal Cleanup Plan a Challenge. 
Authors: NANCY BAZILCHUK ­ BURLINGTON FREE PRESS 
Date: September 28, 1993 
Format: NEWS CLIPPING No. Pgs: 1 
AR No. 13.03.62 Document No. 000568 


Title: EPA Extends Burlington Citizen's Group Grant. 
Authors: ENVIRONMENTAL PROTECTION AGENCY 
Date: October 12, 1993 
Format: FACT SHEET, PRESS RELEASE No. Pgs: 2 
AR No. 13.03.63 Document No. 000148 
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Title: City has Plan to Make Southern Connector a Go.
 

Authors: NANCY BAZILCHUK - BURLINGTON FREE PRESS
 

Date: October 15, 1993
 

Format: NEWS CLIPPING No. Pgs: 1


AR No. 13.03.64 Document No. 000570
 



Title: Superfund Panel's in Spotlight and Cleanup
 

Committee Receives Another Grant.
 



Authors: NANCY BAZILCHUK - BURLINGTON FREE PRESS
 

Date: October 15, 1993
 

Format: NEWS CLIPPING No. Pgs: 1


AR No. 13.03.65 Document No. 000571
 



Title: EPA Agrees to Work on City's Access Road.
 

Authors: NANCY BAZILCHUK - BURLINGTON FREE PRESS
 

Date: October 27, 1993
 

Format: NEWS CLIPPING No. Pgs: 1


AR No. 13.03.66 Document No. 000572
 



Title: Pine Street Coordinating Council to Review Risk
 

Assessment Process - LAN Message and Public
 

Safety Announcement Attached.
 



Date: November 1993
 

Format: FACT SHEET, PRESS RELEASE No. Pgs: 3


AR No. 13.03.67 Document No. 000573
 



Title: Ward Five Neighborhood Planning Assembly News ­

November 10, 7:30 P.M. at South Meadows Community
 

Room.
 



Authors: WARD FIVE NEIGHBORHOOD ASSEMBLY NEWS
 

Date: November 1993
 

Format: FACT SHEET, PRESS RELEASE No. Pgs: 2


AR No. 13.03.68 Document No. 000574
 



Title: Pine Street Coordinating Council to Review
 

Superfund Process - Rough Draft.
 



Authors: ENVIRONMENTAL PROTECTION AGENCY
 

Date: November 1993
 

Format: FACT SHEET, PRESS RELEASE No. Pgs: 1


AR No. 13.03.69 Document No. 000577
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Title: Two Vermonters: Superfund Law Needs Cleaning Up. 
Authors: BURLINGTON FREE PRESS 
Date: November 9, 1993 
Format: NEWS CLIPPING No. Pgs: 1 
AR No. 13.03.70 Document No. 000575 


Title: Vermont Develops "First in Nation" Superfund 
Coordinating Council - Draft. 


Date: November 18, 1993 
Format: FACT SHEET, PRESS RELEASE No. Pgs: 2 
AR No. 13.03.71 Document No. 000578 


Title: Pine Street Coordinating Council to Review 
Superfund Process. 


Authors: PINE STREET COORDINATING COUNCIL 
Date: November 23, 1993 
Format: FACT SHEET, PRESS RELEASE No. Pgs: 1 
AR No. 13.03.72 Document No. 000579 


Title: Superfund Site Poses More Questions. 
Authors: NANCY BAZILCHUK ­ BURLINGTON FREE PRESS 
Date: December 2, 1993 
Format: NEWS CLIPPING No. Pgs: 1 
AR No. 13.03.73 Document No. 000580 


Title: Pine Street Barge Canal Update. 
Authors: DOUG HOFFER ­ BURLINGTON BEAT 
Date: 1994 
Format: NEWS CLIPPING No. Pgs: 1 
AR No. 13.03.74 Document No. 000459 


Title: Panel Lists Questions About Barge Cleanup, Urges 
Study. 


Authors: NANCY BAZILCHUK ­ BURLINGTON FREE PRESS 
Date: January 7, 1994 
Format: NEWS CLIPPING No. Pgs: 1 
AR No. 13.03.75 Document No. 000460 
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Title: Dean Says Editorials Nice But Can't Vote. 
Authors: CANDACE PAGE - BURLINGTON FREE PRESS 
Date: January 9, 1994 
Format: NEWS CLIPPING No. Pgs: 1 
AR No. 13.03.76 Document No. 000461 


Title: Administration Pushes for Superfund Fix. 
Authors: JOSEF HEBERT ­ BURLINGTON FREE PRESS 
Date: February 4, 1994 
Format: NEWS CLIPPING No. Pgs: 1 
AR No. 13.03.77 Document No. 000464 


Title: Notice of Schedule of Meetings of the Pine Street 
Canal Coordinating Council (Federal Register 
Announcement.) 


Authors: FEDERAL REGISTER 
Date: March 2, 1994 
Format: MISCELLANEOUS No. Pgs: 1 
AR No. 13.03.78 Document No. 000664 


Title : Road Still Pushed for Waste Site. 
Authors: NANCY BAZILCHUK ­ BURLINGTON FREE PRESS 
Date: March 3, 1994 
Format: NEWS CLIPPING No. Pgs: 1 
AR No. 13.03.79 Document No. 000466 


Title: EPA Launches New Superfund Approach at Cleanup 
Site. 


Authors: MATTHEW WITTEN ­ NEW HAMPSHIRE MONITOR 
Date: March 30, 1994 
Format: NEWS CLIPPING No. Pgs: 4 
AR No. 13.03.80 Document No. 000463 


Title: Undisturbed Barge Site Believed Safe. 
Authors: NANCY BAZILCHUK ­ BURLINGTON FREE PRESS 
Date: March 31, 1994 
Format: NEWS CLIPPING No. Pgs: 1 
AR No. 13.03.81 Document No. 000468 
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Title: Barge Canal Group to Meet.
 

Authors: BURLINGTON FREE PRESS
 

Date: April 17, 1994
 

Format: NEWS CLIPPING No. Pgs: 1


AR No. 13.03.82 Document No. 000469
 



Title: GMP Rates will Rise 2.9%.
 

Authors: NANCY BAZILCHUK - BURLINGTON FREE PRESS
 

Date: May 17, 1994
 

Format: NEWS CLIPPING No. Pgs: 1


AR No. 13.03.83 Document No. 000470
 



T i t l e : E P A to Probe Waste Site Again.
 

Authors: NANCY BAZILCHUK - BURLINGTON FREE PRESS
 

Date: May 20, 1994
 

Format: NEWS CLIPPING No. Pgs: 1


AR No. 13.03.84 Document No. 000471
 



Title: Bugs Might Help take a Bite Out of Waste.
 

Authors: NANCY BAZILCHUK - BURLINGTON FREE PRESS
 

Date: June 29, 1994
 

Format: NEWS CLIPPING No. Pgs: 1


AR No. 13.03.85 Document No. 000472
 



Title: Testing to Resume in August.
 

Authors: NANCY BAZILCHUK - BURLINGTON FREE PRESS
 

Date: July 16, 1994
 

Format: NEWS CLIPPING No. Pgs: 1


AR No. 13.03.86 Document No. 000473
 



Title: New Round of Studies to Begin at Pine Street
 

Barge Canal.
 



Date: July 22, 1994
 

Format: FACT SHEET, PRESS RELEASE No. Pgs: 2


AR No. 13.03.87 Document No. 000475
 



Title: The Canal Quandary.
 

Authors: BURLINGTON FREE PRESS
 

Date: July 23, 1994
 

Format: NEWS CLIPPING No. Pgs: 1


AR No. 13.03 .88 Document No. 000476
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Title: New Round of Studies to Begin at Pine Street 
Barge Canal. 


Date: August 15, 1994 
Format: FACT SHEET, PRESS RELEASE No. Pgs : 1 
AR No. 13.03.89 Document No. 000477 


Title: Superfund Studies Begin Next Week. 
Authors: NANCY BAZILCHUK ­ BURLINGTON FREE PRESS 
Date: August 18, 1994 
Format: NEWS CLIPPING No. Pgs: 1 
AR No. 13.03.90 Document No. 000478 


Title: Studies on Barge Canal Start Late. 
Authors: NANCY BAZILCHUK ­ BURLINGTON FREE PRESS 
Date: September 10, 1994 
Format: NEWS CLIPPING No. Pgs: 1 
AR No. 13.03.91 Document No. 000479 


Title: Residents Speak Out on Barge Canal. 
Authors: SONA IYENGAR ­ BURLINGTON FREE PRESS 
Date: November 16, 1994 
Format: NEWS CLIPPING No. Pgs: 1 
AR No. 13.03.92 Document No. 000480 


Title: Pine Street Detour. 
Authors: RAY UNSWORTH 
Date: 1995 
Format: NEWS CLIPPING No. Pgs: 1 
AR No. 13 . 03.93 Document No. 000481 


Title: Southern Connector Gets in Gear. 
Authors: JEFFREY MACDONALD ­ BURLINGTON FREE PRESS 
Date: February 3, 1995 
Format: NEWS CLIPPING No. Pgs: 1 
AR No. 13.03.94 Document No. 000482 


Title: Still a Slow Road. 
Authors : BURLINGTON FREE PRESS 
Date: February 8, 1995 
Format: NEWS CLIPPING No. Pgs : 2 
AR No. 13 . 03 .95 Document No. 000483 
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Title: EPA - New England Announces Major Superfund
 

Reform Initiative.
 



Authors: ENVIRONMENTAL PROTECTION AGENCY
 

Date: February 21, 1995
 

Format: FACT SHEET, PRESS RELEASE No. Pgs: 11
 

AR No. 13.03.96 Document No. 000484
 



Title: Barge Cleanup Plan Nears Final Stage.
 

Authors: NANCY BAZILCHUK - BURLINGTON FREE PRESS
 

Date: February 26, 1995
 

Format: NEWS CLIPPING No. Pgs: 2


AR No. 13.03.97 Document No. 000485
 



Title: Connector to Veer from Barge Canal.
 

Authors: NANCY BAZILCHUK - BURLINGTON FREE PRESS
 

Date: June 8, 1995
 

Format: NEWS CLIPPING No. Pgs: 1


AR No. 13.03.98 Document No. 000487
 



Title: Environmental Investigations have Resumed at the
 

Pine Street Canal Superfund Site.
 



Date: July 6, 1995
 

Format: FACT SHEET, PRESS RELEASE No. Pgs: 1


AR No. 13.03.99 Document No. 000488
 



Title: City's Junk Winds its Way into the Lake.
 

Authors: NANCY BAZILCHUK - BURLINGTON FREE PRESS
 

Date: July 13, 1995
 

Format: NEWS CLIPPING No. Pgs: 2


AR No. 13.03.100 Document No. 000489
 



Title: Experts Test Air Over Barge Canal.
 

Authors: NANCY BAZILCHUK - BURLINGTON FREE PRESS
 

Date: July 14, 1995
 

Format: NEWS CLIPPING No. Pgs: 2


AR No. 13.03.101 Document No. 000490
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Title: 
Authors:


 Lake Cleanup: Currents Shift. 
 NANCY BAZILCHUK ­ BURLINGTON FREE PRESS 


Date: 
Format: 
ARNo.


 July 25, 1995 
 NEWS CLIPPING


 13.03.102
 No. Pgs: 2 


 Document No. 000492 


Title: Lake Cleanup Chronology. 
Authors: BURLINGTON FREE PRESS 
Date: July 25, 1995 
Format: NEWS CLIPPING No . Pgs : 2 
AR No. 13 .03 .103 Document No. 000493 


Title: Road, Waste Site Might Intersect.
 

Authors: NANCY BAZILCHUK - BURLINGTON FREE PRESS
 

Date: December 6, 1995
 

Format: NEWS CLIPPING No. Pgs: 1


AR No. 13.03.104 Document No. 000494
 



Title: Southern Connector Design Concerns Residents.
 

Authors: SONA IYENGAR - BURLINGTON FREE PRESS
 

Date: December 8, 1995
 

Format: NEWS CLIPPING No. Pgs: 1


AR No. 13.03.105 Document No. 000495
 



Title: Residents Share Concerns About 4 - Lane Strip.
 

Authors: SONA IYENGAR - BURLINGTON FREE PRESS
 

Date: January 5, 1996
 

Format: NEWS CLIPPING No. Pgs: 1


AR No. 13.03.106 Document No. 000502
 



Title: Connector Paves Way into the Future.
 

Authors: CLARENCE MEUNIER - BURLINGTON FREE PRESS
 

Date: January 16, 1996
 

Format: NEWS CLIPPING No. Pgs: 1


ARNo. 13.03.107 Document No. 000503
 



Title: "Earth to Planners"
 

Authors: BURLINGTON FREE PRESS
 

Date: January 16, 1996
 

Format: NEWS CLIPPING No . Pgs : 1


AR No. 13.03.108 Document No. 000504
 








ADMINISTRATIVE RECORD INDEX 10/16/98 
PINE STREET CANAL Page 95 
All Operable Units 


Title: Readers Forum ­ Money Blinds and Road to Nowhere 
- Seperate Editorials. 


Authors: FRED HILL, NANCY DBS RAULT ­ BURLINGTON FREE 
PRESS 


Date: February 4, 1996 
Format: NEWS CLIPPING No. Pgs: 1 
AR No. 13.03.109 Document No. 000506 


Title: Drive On for the Connector. 
Authors: WILLIAM KEOUGH ­ BURLINGTON FREE PRESS 
Date: February 7, 1996 
Format: NEWS CLIPPING No. Pgs: 1 
AR No. 13.03.110 Document No. 000505 


Title: Readers Forum - Forget Connector. 
Authors: TODD LOCKWOOD ­ BURLINGTON FREE PRESS 
Date: February 24, 1996 
Format: NEWS CLIPPING No. Pgs: 1 
AR No. 13.03.111 Document No. 000507 


Title: Readers Forum ­ Gutting Waste. 
Authors: TIM LAVIGNE ­ BURLINGTON FREE PRESS 
Date: February 24, 1996 
Format: NEWS CLIPPING No. Pgs: 1 
AR No. 13.03.112 Document No. 000508 


Title: Barge Cleanup Plan Nears Final Stage. 
Authors: NANCY BAZILCHUK ­ BURLINGTON FREE PRESS 
Date: February 26, 1996 
Format: NEWS CLIPPING No. Pgs: 2 
AR No. 13.03.113 Document No. 000509 


Title: Residents Discuss Southern Connector Plan. 
Authors: MEGHAN MC MENIMEN ­ BURLINGTON FREE PRESS 
Date: February 27, 1996 
Format: NEWS CLIPPING No. Pgs: 1 
AR No. 13.03.114 Document No. 000510 
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Title: Connector is Critical.
 

Authors: LISA VENTRISS - BURLINGTON FREE PRESS
 

Date: February 28, 1996
 

Format: NEWS CLIPPING No. Pgs: 1


ARNo. 13.03.115 Document No. 000511
 



Title: 3 Road Projects Face Delay.
 

Authors: MATT SUTKOSKI - BURLINGTON FREE PRESS
 

Date: March 13, 1996
 

Format: NEWS CLIPPING No. Pgs: 1


AR No. 13.03.116 Document No. 000512
 



Title: Burlington Plans Decision on Coal Tar by Fall.
 

Authors: SONA IYENGAR - BURLINGTON FREE PRESS
 

Date: March 9, 1997
 

Format: NEWS CLIPPING No. Pgs: 2


AR No. 13.03.117 Document No. 000513
 



Title: Southern Connector Design OK'd.
 

Authors: SONA IYENGAR - BURLINGTON FREE PRESS
 

Date: April 1997
 

Format: NEWS CLIPPING No. Pgs: 2


AR No. 13.03.118 Document No. 000514
 



Title: EPA Congratulates Vermont Transit on New Terminal
 

- Applauds Reuse of Superfund Site.
 



Authors: ENVIRONMENTAL PROTECTION AGENCY
 

Date: August 13, 1997
 

Format: FACT SHEET, PRESS RELEASE No. Pgs: 1


AR No. 13.03.119 Document No. 000143
 



Title: Barge Canal: Fill It.
 

Authors: NANCY BAZILCHUK - BURLINGTON FREE PRESS
 

Date: September 23, 1997
 

Format: NEWS CLIPPING No. Pgs: 2


AR No. 13.03.120 Document No. 000515
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Title: Coordinating Council Mulls Supplemental
 

Environmental Projects, Prepares for Public
 

Comment Period.
 



Authors: ENVIRONMENTAL PROTECTION AGENCY
 

Date: September 24, 1997
 

Format: FACT SHEET, PRESS RELEASE No. Pgs: 3


AR No. 13.03.121 Document No. 000142
 



T i t l e : C l e a n u p Backed by EPA.
 

Authors: NANCY BAZILCHUK - BURLINGTON FREE PRESS
 

Date: September 24, 1997
 

Format: NEWS CLIPPING No. Pgs: 2


AR No. 13.03.122 Document No. 000518
 



T i t l e : B a r g  e Canal Cleanup Totals $30 Million.
 

Authors: NANCY BAZILCHUK - BURLINGTON FREE PRESS
 

Date: December 20, 1997
 

Format: NEWS CLIPPING No. Pgs: 2


AR No. 13.03.123 Document No. 000519
 



Title: Progress Update #3: Council Reaches Concensus on
 

Cleanup at the Barge Canal Environmental Projects
 

Proposed.
 



Authors: PINE STREET COORDINATING COUNCIL
 

Date: May 1998
 

Format: FACT SHEET, PRESS RELEASE No. Pgs: 6


AR No. 13.03.124 Document No. 000619
 



Title: Agreement Reached on Burlington, VT Superfund
 

Site.
 



Authors : ASSOCIATED PRESS
 

Date: May 28, 1998
 

Format: NEWS CLIPPING No . Pgs : 1


AR No. 13 . 03 . 125 Document No. 000616
 



Title: Canal Cleanup Finalized.
 

Authors : BURLINGTON FREE PRESS
 

Date: May 28, 1998
 

Format: NEWS CLIPPING No . Pgs : 1


AR No. 13 . 03 .126 Document No. 000617
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Title: Canal: EPA Announces $7.3 Million Cleanup.
 

Addressee: BURLINGTON FREE PRESS 
Date: May 28, 1998 
Format: NEWS CLIPPING No. Pgs: 1 
AR No. 13.03.127 Document No. 000618 


T i t l e : B a r g e Canal Plan Hailed.
 

Authors: FREDERICK BEVER - RUTLAND HERALD
 

Date: May 28, 1998
 

Format: NEWS CLIPPING No. Pgs: 1


AR No. 13.03.128 Document No. 000662
 



Title: Officials Reach Agreement on Canal Hazardous
 

Waste Cleanup.
 



Authors: DAVID GRAM - BRATTLEBORO REFORMER
 

Date: May 28, 1998
 

Format: NEWS CLIPPING No. Pgs: 1


AR No. 13.03.129 Document No. 000663
 



Title: United States Environmental Protection Agency
 

Proposes Cleanup Plan at the Pine Street Canal
 

Superfund Site.
 



Authors: BURLINGTON FREE PRESS
 

Date: May 29, 1998
 

Format: NEWS CLIPPING No. Pgs: 1


AR No. 13.03.130 Document No. 000652
 



Title: A Good Solution.
 

Authors : RUTLAND HERALD
 

Date: May 31, 1998
 

Format: NEWS CLIPPING No. Pgs: 1


AR No. 13 .03 .131 Document No. 000661
 



Title: Strengthen Superfund. 

Authors: BURLINGTON FREE PRESS 

Date: June 25, 1998 

Format: NEWS CLIPPING No. Pgs: 1 

AR No. 13.03.132 Document No 000660 
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Title: Canal Cleanup Plan Backed at Hearing.
 

Authors: NANCY BAZILCHUK - BURLINGTON FREE PRESS
 

Date: June 28, 1998
 

Format: NEWS CLIPPING No. Pgs: 1


AR No. 13.03.133 Document No. 000659
 



Title: Extention of Time to Comment on the Proposed
 

Cleanup Plan for the Pine Street Superfund Site.
 



Authors: BURLINGTON FREE PRESS
 

Date: July 20, 1998
 

Format: NEWS CLIPPING No. Pgs: 1


AR No. 13.03.134 Document No. 000653
 



13.04 COMMUNITY RELATIONS - PUBLIC MEETINGS/HEARINGS
 



Title: Barge Canal Goals Statement--Revised.
 

Authors: BURLINGTON INTRA CITY WORK GROUP
 

Format: PUBLIC MEETING RECORDS No. Pgs: 3


AR No. 13.04.1 Document No. 000190
 



Title: Summary of September 27-28 Meeting; Meeting of
 

October 13-14, 1993.
 



Addressee: PINE STREET COORDINATING COUNCIL
 

Authors: PHILIP HARTER
 

Date: October 4, 1993
 

Format: MEMORANDUM No. Pgs: 7


AR No. 13.04.2 Document No. 000239
 



Title: Meeting Summary of October 13-14, 1993.
 

Addressee: PINE STREET COORDINATING COUNCIL
 

Authors: PHILIP HARTER
 

Date: October 19, 1993
 

Format: MEMORANDUM No. Pgs: 6


AR No. 13.04.3 Document No. 000231
 



Title: Summary of Meeting--October 26, 27, 1993; Agenda
 

for Next Meetings.
 



Addressee: PINE STREET COORDINATING COUNCIL
 

Authors: PHILIP HARTER
 

Date: October 31, 1993
 

Format: MEMORANDUM No. Pgs: 4


AR No. 13.04.4 Document No. 000232
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Title: Summary of Meeting--November 9; Agenda for Next 
Meeting. 


Addressee: PINE STREET COORDINATING COUNCIL 
Authors: PHILIP HARTER 
Date: November 15, 1993 
Format: MEMORANDUM No. Pgs: 7 
AR No. 13.04.5 Document No. 000233 


Title: Summary of Meeting December 1 and 2; Meeting of 
December 16; Cancellation of December 15 Meeting. 


Addressee: PINE STREET COORDINATING COUNCIL 
Authors: PHILIP HARTER 
Date: December 6, 1993 
Format: MEMORANDUM No. Pgs: 9 
AR No. 13.04.6 Document No. 000234 


Title: Issue Spotting; Meetings of January 26-27; 
Cancellation of January 27 Coordinating Council 
Meeting; Summary of January 6 Meeting. 


Addressee: PINE STREET COORDINATING COUNCIL 
Authors: PHILIP HARTER 
Date: January 13, 1994 
Format: MEMORANDUM No. Pgs: 26 
AR No. 13.04.7 Document No. 000235 


Title: Council Meetings of March 2-3; Technical Expert 
Meetings of March 1-4. 


Addressee: PINE STREET COORDINATING COUNCIL 
Authors: PHILIP HARTER 
Date: February 22, 1994 
Format: MEMORANDUM No. Pgs: 38 
AR No. 13.04.8 Document No. 000236 


Title: Council Meeting of March 30, 31; Workgroup 
Meetings March 29-31, April 14-15; Summaries of 
Previous Council and Workgroup Meetings. 


Addressee: PINE STREET COORDINATING COUNCIL 
Authors: PHILIP HARTER, DANIEL FINKELSTEIN 
Date: March 16, 1994 
Format: MEMORANDUM No. Pgs: 25 
AR No. 13.04.9 Document No. 000237 
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Title: 
Authors:


 Organizational Protocols. 
 PINE STREET COORDINATING COUNCIL 


Date: 
Format: 
AR No.


 March 22, 1994 
 NOTES-MEETING
 13.04.10


 No. Pgs: 4 
 Document No. 000382 


Title: Council Meeting of April 19 and 21; Workgroup
 

Meetings April 14-15 and 19-21; Summaries of
 

Previous Council and Workgroup Meetings.
 



Addressee: PINE STREET COORDINATING COUNCIL
 

Authors: PHILIP HARTER, DANIEL FINKELSTEIN
 

Date: April 8, 1994
 

Format: MEMORANDUM No. Pgs: 20
 

AR No. 13.04.11 Document No. 000238
 



Title: Human Health Work Group--Meeting Summary, April
 

20-21, 1994.
 



Authors: PINE STREET COORDINATING COUNCIL
 

Date: April 21, 1994
 

Format: PUBLIC MEETING RECORDS No. Pgs: 3


AR No. 13.04.12 Document No. 000161
 



Title: Schedule Changes and Meeting Summaries.
 

Addressee: PINE STREET COORDINATING COUNCIL
 

Authors: PHILIP HARTER, DANIEL FINKELSTEIN
 

Date: May 1, 1994
 

Format: MEMORANDUM No. Pgs: 13
 

AR No. 13.04.13 Document No. 000181
 



Title: Abbreviated Meeting Summary.
 

Addressee: PINE STREET COORDINATING COUNCIL
 

Authors: PHILIP HARTER, DANIEL FINKELSTEIN
 

Date: May 23, 1994
 

Format: MEMORANDUM No. Pgs: 2


AR No. 13.04.14 Document No. 000211
 



Title: Summer Schedule and Meeting Summary for June 8,
 

1994.




Addressee: PINE STREET COORDINATING COUNCIL
 

Authors: PHILIP HARTER, DANIEL FINKELSTEIN
 

Date: June 21, 1994
 

Format: PUBLIC MEETING RECORDS No. Pgs: 4


AR No. 13.04.15 Document No. 000169
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Title: Meeting Summary--June 28-29, 1994. 
Addressee PINE STREET COORDINATING COUNCIL 
Authors: PHILIP HARTER, DANIEL FINKELSTEIN 
Date: July 7, 1994 
Format: MEMORANDUM No. Pgs 12 
AR No. 13.04.16 Document No. 000188 


Title: Cancellation of September 19 Meeting; Future 
Meetings, Meeting Summaries for September 7, 8 & 
9, 1994. 


Addressee: PINE STREET COORDINATING COUNCIL 
Authors: PHILIP HARTER 
Date: September 14, 1994 
Format: MEMORANDUM No. Pgs: 9 
AR No. 13.04.17 Document No. 000189 


Title: Summary of Meeting October 6, 1994. 
Addressee: PINE STREET COORDINATING COUNCIL 
Authors: DANIEL FINKELSTEIN 
Date: October 20, 1994 
Format: MEMORANDUM No. Pgs: 4 
AR No. 13.04.18 Document No. 000187 


Title: Cancellation of Council Meeting December 8; 
Summaries of November 3 Meetings. 


Addressee: PINE STREET COORDINATING COUNCIL 
Authors: PHILIP HARTER, DANIEL FINKELSTEIN 
Date: November 22, 1994 
Format: PUBLIC MEETING RECORDS No. Pgs: 7 
AR No. 13.04.19 Document No. 000168 


Title: Summary of January 5 Meeting; Future Meetings. 
Addressee: PINE STREET COORDINATING COUNCIL 
Authors: PHILIP HARTER 
Date: January 17, 1995 
Format: MEMORANDUM No. Pgs: 6 
AR No. 13.04.20 Document No. 000243 
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Title: Meeting Summary and Schedule. 
Addressee: PINE STREET COORDINATING COUNCIL 
Authors: PHILIP HARTER 
Date: February 22, 1995 
Format: MEMORANDUM No. Pgs: 11 
AR No. 13.04.21 Document No. 000244 


Title: Summary of ECO Workgroup Meeting March 3, 1995. 
Addressee: PINE STREET COORDINATING COUNCIL 
Authors: PHILIP HARTER 
Date: March 3, 1995 
Format: MEMORANDUM No. Pgs: 7 
AR No. 13.04.22 Document No. 000245 


Title: Schedule and Summary of Meetings--March 9 and 17. 
Addressee: PINE STREET COORDINATING COUNCIL 
Authors: PHILIP HARTER, ALAN STRASSER 
Date: March 23, 1995 
Format: MEMORANDUM No. Pgs: 9 
AR No. 13.04.23 Document No. 000246 


Title: Summary of June 8, 1995, Remedial Alternatives 
Workgroup and Coordinating Council Meetings and 
the Ecological Workgroup Meeting of June 14, 
1995. 


Addressee: PINE STREET COORDINATING COUNCIL 
Authors: PHILIP HARTER, ALAN STRASSER 
Date: June 22, 1995 
Format: MEMORANDUM No. Pgs: 8 
AR No. 13.04.24 Document No. 000215 


Title: Meetings of July 27 and 28, 1995. 
Addressee: PINE STREET COORDINATING COUNCIL 
Authors: PHILIP HARTER, ALAN STRASSER 
Date: July 19, 1995 
Format: MEMORANDUM No. Pgs: 5 
AR No. 13.04.25 Document No. 000248 
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Title: Meetings of July 27 and 28, 1995: Summary and 
Next Meetings. 


Addressee: PINE STREET COORDINATING COUNCIL 
Authors: PHILIP HARTER, ALAN STRASSER 
Date: August 3, 1995 
Format: MEMORANDUM No. Pgs: 10 
AR No. 13.04.26 Document No. 000249 


Title: Ecological Conference Call on Preliminary 
Remedial Goal #1 Clarifications. 


Addressee: SHEILA ECKMAN - EPA REGION I 
Authors: PHILIP HARTER, ALAN STRASSER 
Date: August 10, 1995 
Format: MEMORANDUM No. Pgs: 8 
AR No. 13.04.27 Document No. 000204 


Title: September 19 Meeting. 
Addressee: PINE STREET COORDINATING COUNCIL 
Authors: MEG HIMMEL 
Date: August 29, 1995 
Format: MEMORANDUM No. Pgs: 5 
AR No. 13.04.28 Document No. 000220 


Title: Summary of October 17, 1995 Meetings. 
Authors: PINE STREET COORDINATING COUNCIL 
Date: October 17, 1995 
Format: MEMORANDUM No. Pgs: 6 
AR No. 13.04.29 Document No. 000174 


Title: Meeting Summary of October 17, 1995; Scheduling 
Next Meeting. 


Addressee: PINE STREET COORDINATING COUNCIL 
Authors: PHILIP HARTER, ALAN STRASSER 
Date: November 3, 1995 
Format: MEMORANDUM No. Pgs: 7 
AR No. 13.04.30 Document No. 000250 
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Title: Summary of the Conference Call Regarding Comments
 

to the Post-Screening Field Investigation Work
 

Plan and Initial Screening Report.
 



Addressee: PINE STREET COORDINATING COUNCIL
 

Authors: PHILIP HARTER, ALAN STRASSER 
Date: November 13, 1995 
Format: MEMORANDUM No. Pgs: 3 
AR No. 13.04.31 Document No. 000175 


Title: Ecological Workgroup Meeting Proposed for
 

December 5, 1995 to Discuss Ecological Risk
 

Assessment Work Plan; Correction to Meeting
 

Summary of 10/17/95.
 



Addressee PINE STREET COORDINATING COUNCIL
 

Authors: PHILIP HARTER, ALAN STRASSER
 

Date: November 14, 1995
 

Format: MEMORANDUM No. Pgs: 1


AR No. 13.04.32 Document No. 000251
 



Title: Summary of December 4, 1995 Council Meeting.
 

Authors: PINE STREET COORDINATING COUNCIL
 

Date: December 4, 1995
 

Format: PUBLIC MEETING RECORDS No. Pgs: 3


AR No. 13.04.33 Document No. 000162
 



Title: Meeting Summary of December 4, 1995; January
 

Council Meeting.
 



Addressee: PINE STREET COORDINATING COUNCIL
 

Authors: PHILIP HARTER, ALAN STRASSER
 

Date: December 8, 1995
 

Format: MEMORANDUM No. Pgs: 3


AR No. 13.04.34 Document No. 000252
 



T i t l e : M e e t i n g Summaries--January 22-23,1996.
 

Authors: PINE STREET COORDINATING COUNCIL
 

Date: January 23, 1996
 

Format: PUBLIC MEETING RECORDS No. Pgs: 14
 

AR No. 13.04.35 Document No. 000163
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Title: Meeting Summaries of January 22-23, 1996; 
Scheduling of Meetings. 


Addressee: PINE STREET COORDINATING COUNCIL 
Authors: PHILIP HARTER, ALAN STRASSER 
Date: February 7, 1996 
Format: MEMORANDUM No. Pgs: 15 
AR No. 13.04.36 Document No. 000253 


Title: Ecological Workgroup Summary of March 19, 1996. 
Addressee: SHEILA ECKMAN - EPA REGION I 
Authors: PHILIP HARTER, ALAN STRASSER 
Date: March 19, 1996 
Format: MEMORANDUM No. Pgs: 7 
AR No. 13.04.37 Document No. 000203 


Title: Technical Work Group Meeting Summary of March 28, 
1996. 


Addressee: PINE STREET COORDINATING COUNCIL 
Authors: PHILIP HARTER, ALAN STRASSER 
Date: March 28, 1996 
Format: MEMORANDUM No. Pgs: 10 
AR No. 13.04.38 Document No. 000176 


Title: Summary of April 9, 1996 Council Meeting. 
Addressee: PINE STREET COORDINATING COUNCIL 
Authors: PHILIP HARTER, ALAN STRASSER 
Date: May 3, 1996 
Format: MEMORANDUM No. Pgs: 7 
AR No. 13.04.39 Document No. 000177 


Title: Meeting Summary of May 22, 1996. 
Addressee: PINE STREET COORDINATING COUNCIL 
Authors: PHILIP HARTER, ALAN STRASSER 
Date: May 22, 1996 
Format: MEMORANDUM No. Pgs: 3 
AR No. 13.04.40 Document No. 000178 
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Title: Meeting Summary of September 16, 1996. 
Authors: PINE STREET COORDINATING COUNCIL 
Date: September 16, 1996 
Format: NOTES-MEETING No. Pgs: 6 
AR No. 13.04.41 Document No. 000383 


Title: Summary of September 16, 1996 Eco Workgroup 
Meeting and Schedule of Upcoming Events. 


Addressee: ECOLOGICAL WORK GROUP 
Authors: PHILIP HARTER, ALAN STRASSER 
Date: September 23, 1996 
Format: MEMORANDUM No. Pgs: 8 
AR No. 13.04.42 Document No. 000179 


Title: Summary of November 6, 1996 Council and Workgroup 
Meetings; Eco Workgroup Meeting of December 11, 
1996. 


Addressee: PINE STREET COORDINATING COUNCIL 
Authors: PHILIP HARTER, ALAN STRASSER 
Date: November 21, 1996 
Format: MEMORANDUM No. Pgs: 13 
AR No. 13.04.43 Document No. 000186 


Title: Ecological Work Group Summary of December 10, 
1996 Meeting. 


Addressee: PINE STREET COORDINATING COUNCIL 
Authors: PHILIP HARTER, ALAN STRASSER 
Date: December 31, 1996 
Format: MEMORANDUM No. Pgs: 7 
AR No. 13.04.44 Document No. 000185 


Title: Summary of February 25th Meeting, Agenda for 
March 18 Meeting. 


Addressee: PINE STREET COORDINATING COUNCIL 
Authors: PHILIP HARTER, ALAN STRASSER 
Date: March 11, 1997 
Format: MEMORANDUM No. Pgs: 15 
AR No. 13.04.45 Document No. 000164 
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Title: 
Authors:


 Meeting Summary of March 18, 1997. 
 PINE STREET COORDINATING COUNCIL 


Date: 
Format: 
AR No.


 April 1997 
 NOTES-MEETING


 13.04.46
 No. Pgs: 8 


 Document No. 000384 


Title: Agenda for Council and Work Group Meeting of
 

April 15, and Meeting Summary of March 18, 1997.
 



Addressee: PINE STREET COORDINATING COUNCIL
 

Authors: PHILIP HARTER, ALAN STRASSER
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PINE STREET CANAL RESPONSIVENESS SUMMARY 


PREFACE 


The U S Environmental Protection Agency (EPA) held a 60-day public comment period from 
June 5 to August 7, 1998, to provide an opportunity for public input on the Additional Remedial 
Investigation (ARI), Additional Feasibility Study (AFS) and Proposed Plan to address 
contamination at the Pine Street Canal Superfund Site in Burlington, Vermont The EPA 
prepared the Proposed Plan based on the results of the ARI, AFS, Supplemental RI (SRI), 
Baseline Risk Assessment, Supplemental Baseline Ecological Risk Assessment (SBERA), other 
documents The ARI was conducted to supplement the SRI in identifying the nature and extent 
of site contamination and in supporting the Baseline Risk Assessment and the SBERA which 
identify potential risks to human health and the environment The AFS examined and evaluated 
various options, or alternatives, for addressing the contamination The Proposed Plan, issued on 
May 29, 1998, presented the EPA's preferred alternative for the site All documents that were 
used in the EPA's selection of the preferred alternative were placed in the Administrative Record 
which is available for public review in Burlington at the Fletcher Free Public Library and Bailey 
Howe Library at the University of Vermont, and at the EPA Records Center in Boston, 
Massachusetts 


The purpose of this Responsiveness Summary is to document the EPA's responses to the 
questions and comments raised during the public comment period The EPA considered all of 
the comments summarized in this document before selecting a final remedial alternative to 
address contamination at the site 


This Responsiveness Summary is organized into the following sections 


I Overview of remedial alternatives considered in the AFS and Proposed Plan. This 
section briefly outlines the remedial alternatives evaluated in the AFS and the Proposed 
Plan, including the selected remedy 


II Site history and background on community involvement and concerns. This section 
provides a brief history of the site and an overview of community interests and concerns 
regarding the site. 


III Summary of comments received during the public comment period. This section 
summarizes and provides the EPA's responses to the oral and written comments received 
from the public during the public comment period 


A copy of the transcript from the public hearing held on Wednesday, June 24, 1998, in 
Burlington, Vermont, is included as Attachment A The written comments received during the 
comment period are included in Attachment B 







I.	 OVERVIEW OF REMEDIAL ALTERNATIVES CONSIDERED IN THE AFS 
AND PROPOSED PLAN 


Using information gathered during the Supplemental RI, Additional RI, Baseline Risk 
Assessment, and Supplemental Baseline Ecological Risk Assessment, the EPA identified several 
cleanup objectives for the Pine Street Canal Site 


The primary cleanup objectives are to reduce risks to public health and the environment by 
1) preventing direct exposure to contaminated materials on site, 2) minimizing the movement of 
contamination away from the site, and 3) preventing the use of groundwater that might pose a 
risk to human health 


After identifying the cleanup objectives, the EPA developed and evaluated potential cleanup 
alternatives to address the contamination The AFS describes the nine criteria the EPA used to 
narrow the list to eight potential alternatives to control sources of contamination and address 
migration of contaminants off site 


The EPA's selected remedy (Alternative 3a), includes the following features 


Capping contaminated sediments in Canal and Wetlands Subareas 1, 2, 3, 7 and 8, 


Institutional controls for groundwater below the site, 


Institutional controls for land-use development, 


Site boundary definition, 


•	 Long-term performance monitoring, and, 


Five-year reviews 


The estimated net present worth of the remedy is $4,379,000 This alternative was selected 
because it achieved the best balance among the nine criteria that the EPA is required by law to 
use to evaluate the cleanup options The selected remedy provides an effective reduction in 
human health and ecological risk through a combination of source control (capping), institutional 
controls to prevent future risks, and long-term performance monitoring to ensure the remedy 
continues to be protective of human health and the environment in the future The remedy attains 
Federal and State requirements that are applicable, or, relevant and appropriate for this remedial 
action, reduces the mobility of hazardous substances through containment, and utilizes 
permanent solutions to the maximum extent possible 







The following other alternatives were considered to address the contamination at the site 


Alternative 1: No Action Groundwater, Subareas 1-8, and Uplands/Wetlands; Long-
term Monitoring Under this alternative, no treatment or containment of contaminated 
sediments in Subareas 1, 2 and 8 (canal and turning basin) or Subareas 3, 4, 5, 6, and 7 
(surrounding uplands and wetlands) would occur, no effort would be made to control the 
migration of contamination, and no institutional controls regulating groundwater use or 
future land use would be put in place 


•	 Alternative 2a: Institutional Controls for Groundwater and Uplands/Wetlands; No 
Action in Subareas 1, 2, 3, 7, and 8; Long-term Monitoring. Under this alternative, a 
variety of institutional and administrative controls for groundwater and uplands/wetlands 
areas. No treatment or containment of contaminated sediments at the site would occur, 
and no effort would be made to control the migration of contamination 


• Alternative 2b: Institutional Controls for Groundwater and Uplands/Wetlands; No 
Action in Subareas 1, 2, 7, and 8; Capping in Subarea 3; Long-term Monitoring 
Alternative 2b is identical to 2a with the addition of a sand and silt cap over the emergent 
wetlands in Subarea 3 


Alternative 2c: Institutional Controlsfor Groundwater and Uplands/Wetlands; No 
Action in Subareas 3 and 7; Capping in Subareas 1, 2, and 8; Long-term Monitoring. 
Alternative 2c is identical to 2a, however, this one provides for capping the contaminated 
sediments in Subareas 1, 2 and 8 (the canal and turning basin) with sand and silt 


Alternative 2d: Institutional Controlsfor Groundwater and Uplands/Wetlands; No 
Action in Subareas 3 and 7; Excavation and Off-site Treatment and Disposal for 
Subareas 1, 2, and 8; Long-term Monitoring; Dewatering This alternative includes all 
the components of Alternative 2, except instead of capping Subareas 1, 2, and 8, the 
contaminated sediments would be excavated and taken off site for treatment and disposal 


Alternative 3a: Institutional Controlsfor Groundwater and Uplands/Wetlands; 
Capping in Subareas 1, 2, 3, 7, and 8; Long-term Monitoring. The remedy in the 
Proposed Plan and selected by the EPA in the Record of Decision 


•	 Alternative 3b: Institutional Controls for Groundwater and Uplands/Wetlands; 
Capping in Subareas 3 and 7; Excavation and Off-site Treatment/Disposal for 
Subareas 1, 2, and 8; Long-term Monitoring; Deivatering This alternative includes all 
the components of Alternative 2d, with the addition of a sand/silt cap in Subareas 3 and 7 


Alternative 3c: Institutional Controls for Groundwater and Uplands/Wetlands; 
Capping in Subareas 1, 2, 3, and 8; No Action in Subarea 7; Long-term Monitoring 
This is similar to the selected remedy, 3a, however Subarea 7 would not be capped 







II.	 SITE HISTORY AND BACKGROUND ON COMMUNITY INVOLVEMENT 
AND CONCERNS 


Site History 


The site has been used for various industrial and commercial purposes since the mid-1800s, 
when the railroad on the western edge of the canal was built The barge canal and turning basin 
were first dredged in 1868 to provide access to Lake Champlam for several lumber companies, a 
coal company and a boat builder Around 1895, Burlington gas works, a manufactured gas plant 
(MGP), was constructed near Pine Street, just north of what is now the Burlington Electric 
Department The plant used a coal gasification process to manufacture gas for the community 
The Burlington gas works reportedly disposed of large quantities of coal gasification wastes, 
such as coal tar, fuel oil, cyanide, contaminated wood chips, iron oxide, cinders and metals at its 
former location along Pine Street and in the wetland areas behind the plant The gas plant ceased 
operations in 1966 and was dismantled in 1967 These waste materials are the primary source of 
contamination at the site 


The first observation of visible contamination on surface water was documented in 1926, when a 
daily log book for the MGP noted that light tar from the plant's tar well was running into the 
lake A series of oily releases to the canal occurred in the late 1960's and early 1970's In 1977 
and 1978, the State of Vermont took exploratory borings for the Southern Connector highway 
that was proposed for the site The borings revealed extensive sub-surface contamination In 
1981, the State of Vermont nominated the Pine Street Canal Site for the newly-created Superfund 
program The site was proposed for the CERCLA National Priorities List on October 23, 1981, 
and listed on September 8, 1983 The Vermont Agency of Transportation investigated the site, 
primarily along the proposed Southern Connector right-of-way, until 1988, when the EPA took 
the lead for site investigations and broadened its scope 


In 1987, 1988 and 1992, the EPA notified parties who owned portions of the site, were former 
owners or operators of the gas plant, or had succeeded to the liability of former operators of the 
gas plant, of their potential liability and responsibility for cost of environmental response actions 
under CERCLA The EPA entered into negotiations with PRPs for the performance of the 
Remedial Investigation and Feasibility Study (RI/FS) and reimbursement of the EPA's response 
costs in 1988, but no agreement was reached On June 27, 1988, the EPA began the RI/FS, 
financed by the Superfund program In December, 1988, the EPA filed suit against three PRPs 
who had owned and/or operated the gas plant from 1930-1968, seeking reimbursement of past 
costs incurred by the EPA In 1990, the EPA reached a settlement for $945,000 in past response 
costs and reserved the right to seek the cost of future response actions from the parties The 
settlement was approved by the United States District Court for the District of Vermont on 
December 26, 1990 


In November of 1992, the EPA proposed a cleanup plan for the site The plan called for (1) the 
construction of a containment/disposal facility (CDF) over the most heavily contaminated portion 







of the site (wetlands west of the former MGP), (2) dredging contaminated sediments from the 
canal and turning basin and placing the sediments in the CDF, (3) collecting mobile coal tar and 
coal oil, (4) on-site restoration or replication of wetlands, and, (5) institutional controls to protect 
the integrity of the CDF and prevent ingestion of groundwater Public comment on the 1992 
Proposed Plan was overwhelmingly negative Commenters raised several concerns about the 
studies, including questions about the nature and extent of ecological risk at the site, the 
migration of contaminated groundwater, and air quality Commenters were also concerned about 
the short-term health effects of excavation, and the construction of a landfill on the shores of 
Lake Champlain After a six-month comment period, the EPA withdrew the proposed cleanup 
plan due to community opposition 


Following the withdrawal of the EPA's 1992 Proposed Plan, the EPA and the State of Vermont 
issued an Administrative Order on Consent in 1994 (U S EPA Docket No 1-94-1065), and a 
second Administrative Order on Consent in 1995 (U S EPA Docket No 1-95-1048), under 
which certain PRPs agreed to undertake an Additional Remedial Investigation (ART) and 
Additional Feasibility Study (AFS), and to compensate the EPA and the State of Vermont for the 
costs of oversight on the ARI and AFS 


Community Involvement and Concern 


Community concern and involvement with the site has varied over time The EPA's Community 
Relations Plan, released in December 1990, outlined a program to keep citizens informed about 
and involved in activities during the remedial process Between the time of the site's listing on 
the NPL in 1983, and the 1992 Proposed Plan, the EPA held meetings, and issued fact sheets and 
press releases to keep the community and other interested parties apprized of activities at the site 
The public's interest peaked in 1992 when the EPA proposed a cleanup plan In response to 
requests from the community, the EPA extended the formal comment period on the proposed 
cleanup plan from 30 days to six months The EPA held numerous public informational 
meetings and a public hearing during those six months to discuss and receive comments on the 
proposed remedy The EPA received hundreds of comments, generally opposing the 1992 
Proposed Plan The EPA withdrew the Proposed Plan in June 1993 


After the EPA's withdrawal of the proposed cleanup plan in 1993, environmental regulators, the 
PRPs, and citizens and groups who had been active in commenting on the 1992 Proposed Plan, 
formed the Pine Street Barge Canal Coordinating Council (PSBCCC) The purpose of the 
council was to provide for more meaningful public involvement in the selection of a remedy 
Specifically, the PSBCCC's mission was to design and oversee the implementation of additional 
studies to fill in data gaps from prior studies, and to recommend a proposed remedy for the site to 
EPA management The PSBCCC consists of representatives of the EPA, Vermont DEC, City of 
Burlington, US Fish & Wildlife Service, Lake Champlain Committee, Pine Street Arts and 
Business Council, Ward 5 Planning Association, and PRPs The Lake Champlain Committee 
received a Technical Assistance Grant under Section 117(e) of CERCLA, and used the funds to 







hire technical experts to advise the community representatives on the Council The EPA retained 
its statutory responsibility for final remedy selection 


The PSBCCC retained a neutral facilitator and agreed on Organizational Protocols to guide the 
decision-making process Decisions were made with consensus from each party on the 
Coordinating Council The Council formed technical work groups to direct each phase of the 
ARI/AFS which was being conducted by the PRPs contractor The Council and the work groups 
had an opportunity to comment on all interim and draft technical documents The Coordinating 
Council formed a Public Participation Committee, issued published progress updates, and held 
community informational meetings PSBCCC meetings were announced in the Federal Register 
and to local news media, and open to the public The informal summaries of the PSBCCC 
meetings are available as part of the Administrative Record for this Record of Decision 


On May 27, 1998, the PSBCCC formally recommended to the EPA New England Regional 
Administrator a cleanup plan for remediation of the Pine Street Canal Site The Agency in the 
1998 Proposed Plan, adopted the PSBCCC's recommendation as the proposed preferred 
alternative This proposed preferred alternative is the selected remedy in the September 1998 
Record of Decision 


III. SUMMARY OF PUBLIC COMMENTS AND AGENCY RESPONSES 


The 1992 Proposed Plan 


As discussed above, the EPA proposed a remedy in 1992, which was withdrawn after a six-
month public comment period due to community opposition The comments received on the 
1992 Proposed Plan are included in the Administrative Record for the Pine Street Canal Site 
Commenters raised several objections In general, commenters believed that the proposed 
cleanup plan, which called for dredging contaminated sediments and disposal on site in a landfill, 
was too intrusive, that there would be unacceptable short-term human-health risks associated 
with excavation, and that the proposal was too costly In addition, commenters questioned the 
adequacy of the ecological risk assessment, and raised questions about gaps in the data 


This responsiveness summary does not include detailed responses to comments on the 1992 
Proposed Plan, as the plan has been withdrawn However, the ARI and AFS reports, as well as 
other material in Administrative Record Addendum IV, are responsive to the concerns raised 
during that six-month public comment period 


The 1998 Proposed Plan 


This Responsiveness Summary addresses comments pertaining to the Proposed Plan that were 
received by the EPA during the extended public comment period (June 5 to August 7, 1998) 
Seven individuals, including representatives of Vermont DEC, the City of Burlington, and area 
residents, submitted written comments Five individuals, including representatives of city and 







state government, the Lake Champlain Committee and the PRPs, submitted oral comments at the 
public hearing (June 24, 1998) A copy of the public hearing transcript is included as 
Attachment A Copies of the written comments are included as Attachment B 


Comment 1: We endorse the selected cleanup plan, and the work of the Pine Street Barge Canal 
Coordinating Council. 


EPA Response: Of the 12 sets of comments received during the public comment period, six 
were endorsements of the selected remedy and/or the Coordinating Council process These 
commenters were State Representative Mary Sullivan, George Desch of the State of Vermont, 
Martin Johnson on behalf of the PRPs, Wayne Senville on behalf of the Burlington Planning 
Commission, and Fred G Hill The City Council of the City of Burlington passed a resolution 
endorsing the plan, and urging work to begin as quickly as possible 


Comment 2: Who controls the site''' Who maintains the controls and facilities? 


EPA Response: Under the Superfund law, the remedy selected in the Record of Decision may 
be performed either by the EPA, or by the potentially responsible parties (PRPs), under the 
oversight of the EPA and Vermont DEC In this case, the EPA plans to negotiate with the PRPs 
and enter into a consent decree (which must be approved by the federal court) that will require 
the PRPs to perform the remedy 


During the construction of the remedy, the PRPs would control the areas of the site where work 
will be undertaken, securing access and maintaining safety In areas of the site where work is not 
conducted, as well as after completion of the construction, the owners of the various parcels will 
control their properties, subject to certain restrictions that will be imposed by the EPA As part 
of the remedy, the EPA is requiring certain land- and water-use restrictions (known as 
institutional controls) to be in place to prevent or limit exposures to contaminants that could be a 
significant risk to human health, such as excavations below five feet, or use of the groundwater 
for drinking The PRPs will be required to work with the EPA to obtain the deed restrictions, 
conservation easements, zoning ordinances or legislation needed to impose these controls The 
institutional controls will include a provision allowing the EPA, State of Vermont, or other 
responsible entity(ies) to enforce the restrictions needed to protect human health The EPA or 
the State will be able to take action to prevent unsafe uses of the site 


The selected remedy does not call for construction of facilities, other than the subaqueous cap If 
the PRPs perform the remedy, they will be responsible for ensuring that the cap remains intact 
and is not disturbed after construction is complete If the EPA performs the remedy, EPA and 
Vermont DEC would assume that responsibility 


Finally, the EPA and Vermont DEC will oversee the PRPs' performance to ensure that the 
remedy remains protective in the long term The EPA will require regular monitoring of the site 
after construction is complete to ensure that the remedy remains effective This monitoring will 







take place quarterly or semi-annually in the first several years after construction, and will 
continue on a regular basis thereafter as long as is necessary.1 Because the remedy calls for a 
large volume of wastes to be left in place under the surface at the site, long-term monitoring will 
be needed for the indefinite future to insure that site conditions do not change over time and 
cause a risk to health or the environment. Long-term monitoring will also confirm among other 
things, that contaminated groundwater does not migrate to Lake Champlain and that the 
subaqueous cap provides an effective barrier against exposure of wildlife to contaminants 
Under Section 121 (c) of CERCLA, the EPA must conduct a formal review of the remedy every 
five years to ensure that the remedial action continues to protect human health and the 
environment. 


Comment 3: Theplan does not provide adequate safeguards to require the PRPs to take 
corrective action if the proposed plan does not work. 


EPA Response: The EPA will not allow the PRPs to perform the site remedy unless adequate 
legal safeguards are included. The EPA will negotiate with the PRPs to enter into a consent 
decree, enforceable in court, that will require the PRPs to perform the remedy, attain the 
performance standards set out in the ROD, and continue long-term monitoring for as long as the 
EPA and the State of Vermont deem necessary. If the PRPs do not agree to the EPA's conditions 
for the consent decree, the EPA will either unilaterally order the PRPs to perform the remedy as 
the EPA requires, or the federal government will perform the remedy, and the EPA will sue the 
PRPs for costs. 


EPA consent decrees require the PRPs to provide financial assurances (such as establishing a 
trust fund, or posting a bond) showing that they can perform the remedy that is described in the 
Record of Decision (ROD). In addition, under the consent decree, the PRPs must agree to 
perform additional work consistent with the scope of the remedy selected in the ROD to make 
sure that the performance standards are attained and to maintain the effectiveness of the remedy 
Thus, for example, if the subaqueous cap becomes recontaminated through the upward flow of 
contaminants, the PRPs will be required under the consent decree to repair or redesign it. 


EPA consent decrees, however, do not require the PRPs to agree at this time to perform an 
entirely new remedy (or to post a bond to fund an entirely new remedy) if the remedy in the ROD 
is ultimately ineffective. Rather, the United States reserves the right to reopen the lawsuit against 
the PRPs for performance of a new remedy at any time if, based on new information, the EPA 
determines that the remedy selected in the ROD does not protect human health and the 
environment. Under the law, the public would be involved in selection of any remedy that is a 
fundamental change from the remedy set out in the ROD. As a matter of national Superfund 
policy, the EPA uses this "reopener" approach to deal with the possibility — which we consider 


'It is important to note that the monitoring period is not limited to thirty years. A 30-year 
monitoring period was assumed in the AFS for the sole purpose of deriving a present worth of 
the cost of monitoring, to be used in comparing various alternative remedial approaches 







unlikely at Pine Street — that an entirely new remedy is required In this case, given the number 
of large entities that are PRPs at Pine Street and the strength of the EPA's case against them, this 
approach should provide that funds will be available if a fundamentally new remedy is needed 


Comment 4: Theplan does not result in a cleanup of the site, hut rather merely covers up the 
hazardous waste on site resulting in continuing serious ecological and public health hazards 


EPA Response: While the National Contingency Plan (NCP) does identify a preference for 
treatment (cleanup) that would reduce the toxicity, mobility and volume of contaminants, other 
forms of response actions are acceptable, so long as they reduce the risks posed by the 
contamination The selected remedy contains the contaminants and reduces the contact or 
exposures between the contaminants and environmental and human receptors, thus reducing the 
risks to acceptable levels 


The Additional Feasibility Study evaluated a range of alternatives including, no action, 
treatment, and containment alternatives The EPA is required by law to evaluate these 
alternatives against nine criteria These criteria fall in three categories threshold, primary 
balancing and modifying There are two threshold criteria which must be met in order for an 
alternative to be considered for selection These are overall protection of human health and the 
environment, and, compliance with applicable or relevant and appropriate federal and state 
requirements The five primary balancing criteria (long-term effectiveness and permanence, 
reduction of toxicity, mobility, or volume through treatment, short-term effectiveness, 
implementability, and cost) are used to evaluate and compare the elements of alternatives that 
meet the two threshold criteria Finally, state acceptance and community acceptance are used on 
the final evaluation of remedial alternatives 


The selected remedy meets the threshold criteria, provides the best balance of long-term and 
short-term effectiveness and permanence, implementability, cost, and reduction of toxicity, 
mobility or volume through treatment, has concurrence from the State of Vermont, and, as 
exhibited during the comment period, has wide community acceptance It is the remedy 
endorsed by the Pine Street Barge Canal Coordinating Council, a group whose membership is 
representative of different "wedges" of the community such as the Pine Street Arts and Business 
Council, Ward 5 Planning Association, The Lake Champlain Committee, the City of Burlington, 
and the PRPs As such, the selected remedy is an acceptable response action as envisioned by 
the Superfund statute and the NCP 


Comment 5: Hazardous wastes are not presently in contact with the environment and present 
no human health or ecological hazard...and will continue to remain isolated from the 
environment and microorganisms will, given time, break down the wastes into harmless 
materials. 


EPA Response: The EPA disagrees with this statement The underlying basis of the remedy is 
that contamination is, in fact, in contact with the environment and does present unacceptable 







risks to human health and the environment The selected remedy will provide the means to 
protect people and other wildlife from the unacceptable risks associated with contaminated 
environmental media Biodegradation is not a component of the selected remedy 


Comment 6: The site is located upstream of the water supply for the City of Burlington 


EPA Response: The EPA and the PSBCCC are extremely concerned with protecting the natural 
resources provided by Lake Champlain EPA's 1992 Proposed Plan included active measures to 
ensure that no contamination would migrate to Lake Champlain The PSBCCC reevaluated the 
potential for contaminate migration to the lake and determined that there is no negative effect 
The selected remedy includes monitoring requirements to ensure that the site does not have a 
negative impact on the lake in the future 


Comment 7: // is not known how much tune will be required to break this material down into 
harmless material. More information is needed before reliance is placed on the theory that a 
silt sand cap will contain the wastes and microorganisms will allow the site to "heal" itself. 


EPA Response: Remedial investigations and feasibility studies done at the site looked into the 
question of bioremediation/biodegradation and the extent to which the site is "healing" itself It 
was determined that although limited biodegradation may be occurring along the fringe areas of 
the site, and may assist in preventing further migration, it was not considered to be a viable 
alternative for remediation Site-related contamination does not appear to be leaving the site at 
concentrations of concern The primary risks are on site, and are from ecological and human 
exposure to contaminated sediments and soils, and human consumption of contaminated 
groundwater The remedy, which calls for capping contaminated sediments and institutional 
controls to prevent human exposure to contaminated environmental media, does not rely on 
biodegradation 


Comment 8: There was limited opportunity for true public input and review before the 
completion of the proposed plan. The work of the Council wasflawed because the City of 
Burlington and the State of Vermont Agency of Transportation were PRPs. 


EPA Response: The EPA disagrees with this comment As detailed in Section III of the Record 
of Decision, the EPA agreed to an intensive community participation process, known as the Pine 
Street Barge Canal Coordinating Council The Council's involvement over a five year period 
(1993-1998) in the development of the Additional Remedial Investigation, the Additional 
Feasibility Study, and opportunity for comment on the proposed plan goes far beyond the legal 
requirements of the National Contingency Plan, 40 C F R 300 et seq 


The EPA took extraordinary steps to ensure that the entire Coordinating Council process was fair 
and open to the public The Council evolved out of a core group of parties who had been active 
in commenting on the EPA's original 1992 Proposed Plan (which was later withdrawn) The 
representatives of the Lake Champlain Committee on the Council had submitted comments on 
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behalf of many environmental organizations in Vermont in 1992 and 1993 Likewise, the PRPs' 
representatives had been very involved in the 1992 proposal When the EPA decided to expand 
upon this core group to initiate a consensus-building council, the EPA hired a neutral facilitator 
to convene a group representing all parties interested in the site Based on the suggestions made 
by the local community, the facilitator solicited additional citizen representatives for the Council, 
including a representative of the City of Burlington, the Ward 5 Neighborhood Planning 
Association, and the Pine Street Arts and Business Council The intent of the Council was to 
have a broad spectrum of members — from environmental groups to responsible parties to local 
residents to federal and state environmental regulators — that could be representative of the major 
interests in the community at large 


The Coordinating Council adopted a set of protocols governing its conduct, which expressly 
included the idea that each member on the council represented a larger "wedge" of people with 
similar interests in the community Each council member was responsible for checking back 
with his or her constituencies periodically The Ward 5 Planning Association member frequently 
conferred with local residents about issues that had arisen during the Council, and reported back 
their responses to the Council Similarly, the representative of the Pine Street Arts and Business 
Association frequently briefed local businesses and others about the environmental and land use 
issues raised in the Council 


Although the EPA did not issue a formal open solicitation for members on the Council, public 
attendance and participation at Coordinating Council meetings was encouraged The Council 
had scores of public sessions which were announced to the press and published in the Federal 
Register Many of the meetings were broadcast on local cable television, and there were 
numerous press stories about the workings of the Council between 1993 and 1998 As the 
meeting minutes show, several Council meetings included the active participation of non-Council 
members The Coordinating Council maintained two mailing lists The larger mailing list of 
over 900 names received periodic updates including three Progress Updates and a copy of the 
Proposed Plan A smaller mailing list received copies of summaries of Council meetings 
prepared by the facilitator The Progress Updates included instruction for being added to the 
smaller mailing list of those desiring summaries of each meeting 


The non-PRP members of the Council had significant technical resources available to them The 
EPA gave the Lake Champlain Committee a $150,000 grant for technical assistance The Lake 
Champlain Committee hired the LAPSE team, a group of scientists from UVM and elsewhere to 
help develop, critique and oversee the ARI and AFS studies These technical advisers were key 
players in evaluating several issues, including the likelihood that PAH contamination would ever 
reach Lake Champlain at levels of concern, and the significance of the ecological risk at the site 
The LAPSE team members worked closely with all the citizen members of the Council 


The EPA disagrees that the work of the Council was flawed because the City of Burlington and 
the State of Vermont Agency of Transportation were PRPs. The fact that a city or state may be 
both a regulator and a potentially responsible party is not uncommon (In fact, the State of 
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Vermont would have a regulatory role to play in selection of a remedy under the National 
Contingency Plan even if the Coordinating Council did not exist) Furthermore, the State had 
separate representatives on the Council representing the Department of Environmental 
Conservation and the Vermont Agency of Transportation (represented by the landowner PRPs ) 
The City has a larger perspective than simply environmental outcomes, to that end, it is 
appropriate that the City considered not only environmental issues, but also transportation, land 
use and economic development issues in its work on the Council 


In sum, the EPA believes that the Pine Street Coordinating Council and the presentation of the 
Proposed Plan to the public for comment has been extraordinarily open, and that the 1998 
Proposed Plan is the result of good science, policy and public participation 


Comment 9: Please consider creating a small outlet to Lake Champlam to enhance water 
circulation to overcome the problem of stagnant, scummy water in the barge canal in the winter 


EPA Response: The surface water of the Pine Street Barge Canal receives nutrients from the 
stormwater inflow from three storm sewers These nutrients stimulate and support growth of 
vegetation in the canal and turning basin Large mats of vegetation sometimes form on the 
water's surface, giving the appearance of scum 


We expect the cap placed on the canal's contaminated sediments to isolate many nutrients 
presently in the sediments, reducing nutrient availability for plant growth In addition, the 
selected remedy will enhance nutrient retention in a stormwater basin near the south end of the 
canal, thereby reducing the level of nutrients entering the canal However, not all sources of 
nutrients entering the canal can be controlled, and the rich plant growth typical of summer 
conditions will eventually reoccur 


Creation of an additional hydrologic connection with Lake Champlain would be counter to the 
goals of the selected remedy which is to isolate and contain contaminants in place, thereby 
protecting Lake Champlain Based on extensive study, there is currently no adverse migration of 
contamination from the site to the lake Another outlet to Lake Champlain could jeopardize that 
desirable situation Further, Lake Champlain benefits from better stormwater treatment that 
results from the stormwater passing through the entire length of the canal before it enters the 
lake Since there does not appear to be any adverse impact from these mats, aside from 
aesthetics, and given the benefits of having thriving vegetative growth (including fish habitat), 
the remedy will not change to address this concern 


Comment 10: Please extend the public comment period. 


EPA Response: In response to this request, the EPA extended the public comment period from 
30 to 60 days (June 5, 1998 to August 7, 1998) 
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Comment 11: Wasbioturbation considered during thedevelopment of the cleanup plan ' // so, 
on what basis was it decided that hioturhation over the longer term will not be a concern > 


EPA Response: Yes, bioturbation was a key factor that had to be considered Based on the 
depositional environment, fine sediments and benthic organisms found in the canal, the zone of 
bioturbation in the fine sediment layer is approximately 0-10 cm below the sediment surface 
Therefore, a clean sediment layer greater than this thickness is required to prevent the exposure 
of benthic organisms to contaminants through bioturbation 


Two factors provide assurance that bioturbation will not become a concern in the future First, 
the cap itself will be constructed to provide approximately one foot of clean cap material and the 
final layer will contain silt to recreate a benthic environment similar to the natural condition 
Second, the canal will continue to be a depositional environment over time, thus further isolating 
the benthic community from the buried contaminated sediments Bioturbation may mix the 
newly-deposited material with the cap material, but the cap will be designed to provide 
considerably more than 10 cm of clean material over the present sediment surface, so the 
bioturbation will not mix the old contaminated material into the new material 


Comment 12: Does the proposed remediation plan take into account the prefer) edpet manent 
route of the Southern Connector through the Barge Canal'' 


EPA Response: Between 1993 and 1998, the Coordinating Council worked closely with the City 
of Burlington and the State of Vermont to coordinate planning for the Southern Connector and 
the Superfund remedy The name of the Coordinating Council reflects the onginal intent of the 
participants to coordinate the many interests affecting the site, including the potential building of 
the proposed Southern Connector along a route that might pass through a portion of the Pine 
Street Canal Superfund Site Several members of the Coordinating Council continually 
advocated that the AFS evaluate an alternative(s) that would integrate the remediation of the site 
with the building of a highway However, such an alternative could not be developed and 
evaluated without specific highway design details, including the preferred route The City of 
Burlington and Vermont AOT could not provide such details, indicating that the preferred 
permanent route of the highway may not, in fact, be the onginal C-8 alignment The original 
alignment proposed in the late 1970s, which would cut through the wetland areas, would likely 
not be consistent with current regulations and policies aimed at protecting such environments 
The City of Burlington preferred to focus its resources on the proposed detour The EPA and 
other members of the Coordinating Council assisted the City of Burlington and Vermont AOT 
with work plans to study the detour alignment, including providing detailed comments on the 
draft Environmental Impact Statement 
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Comment 13: Does the proposed remediation plan preclude construction of the preferred 
permanent route of the Southern Connector through the Barge Canal''' 


EPA Response: Recognizing that the Southern Connector project is a priority for the City of 
Burlington, the Coordinating Council developed a Remedial Action Objective which states that 
the remedy should. "Ensure to the extent practical that the remedy itself does not reduce the 
suitability of the site for current and future uses, including a highway " The Council did not want 
to recommend an alternative, if others are available, that would itself prevent the construction of 
a highway In order to protect the integrity of the remedy, the selected remedy contains certain 
institutional controls which will require developers to assess the impacts any proposed 
development, including a highway, may have on the selected remedy 


Comment 14: Will the institutional controls preclude any construction activities involving 
pilings or any sort of work greater than five feet deep where the C8 segment is proposed? 


EPA Response: Excavations to depths greater than five feet (including those below the water 
table) on the some properties will be prohibited unless one or more of the following exceptions 
apply (a) the excavation is performed to install, repair, maintain, service or remove underground 
utility components, conduits, installations or channels, which may presently be in place deeper 
than five feet and which may be below the water table, (b) drilling, driving or boring to install 
pilings for otherwise allowable construction is permitted; or, (c) the excavation is performed in a 
location on the property in which current contaminant concentrations at depths greater than five 
feet are below 140 mg/kg total PAH In the case of exceptions (a) and (b), workers conducting 
the excavations and working in the area must use appropriate personal protective equipment as 
required by the Occupational Health and Safety Administration or its successor agencies, unless a 
site-specific risk assessment is performed and its results have been approved by EPA prior to the 
excavation 
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PINE STREET CANAL RESPONSIVENESS SUMMARY 


PREFACE 


The U S Environmental Protection Agency (EPA) held a 60-day public comment period from 
June 5 to August 7, 1998, to provide an opportunity for public input on the Additional Remedial 
Investigation (ARJ), Additional Feasibility Study (AFS) and Proposed Plan to address 
contamination at the Pine Street Canal Superfund Site in Burlington, Vermont The EPA 
prepared the Proposed Plan based on the results of the ARI, AFS, Supplemental RI (SRI), 
Baseline Risk Assessment, Supplemental Baseline Ecological Risk Assessment (SBERA), other 
documents The ARI was conducted to supplement the SRI in identifying the nature and extent 
of site contamination and in supporting the Baseline Risk Assessment and the SBERA which 
identify potential risks to human health and the environment The AFS examined and evaluated 
various options, or alternatives, for addressing the contamination The Proposed Plan, issued on 
May 29, 1998, presented the EPA's preferred alternative for the site All documents that were 
used in the EPA's selection of the preferred alternative were placed in the Administrative Record 
which is available for public review in Burlington at the Fletcher Free Public Library and Bailey 
Howe Library at the University of Vermont, and at the EPA Records Center in Boston, 
Massachusetts 


The purpose of this Responsiveness Summary is to document the EPA's responses to the 
questions and comments raised during the public comment period The EPA considered all of 
the comments summarized in this document before selecting a final remedial alternative to 
address contamination at the site 


This Responsiveness Summary is organized into the following sections 


I Overview of remedial alternatives considered in the AFS and Proposed Plan. This 
section briefly outlines the remedial alternatives evaluated in the AFS and the Proposed 
Plan, including the selected remedy 


II Site history and background on community involvement and concerns. This section 
provides a brief history of the site and an overview of community interests and concerns 
regarding the site 


III Summary of comments received during the public comment period. This section 
summarizes and provides the EPA's responses to the oral and written comments received 
from the public during the public comment period 


A copy of the transcript from the public hearing held on Wednesday, June 24, 1998, in 
Burlington, Vermont, is included as Attachment A The written comments received during the 
comment period are included in Attachment B 







I.	 OVERVIEW OF REMEDIAL ALTERNATIVES CONSIDERED IN THE AFS 
AND PROPOSED PLAN 


Using information gathered during the Supplemental RI, Additional RI, Baseline Risk 
Assessment, and Supplemental Baseline Ecological Risk Assessment, the EPA identified several 
cleanup objectives for the Pine Street Canal Site 


The primary cleanup objectives are to reduce risks to public health and the environment by 
1) preventing direct exposure to contaminated materials on site, 2) minimizing the movement of 
contamination away from the site; and 3) preventing the use of groundwater that might pose a 
risk to human health 


After identifying the cleanup objectives, the EPA developed and evaluated potential cleanup 
alternatives to address the contamination. The AFS describes the nine criteria the EPA used to 
narrow the list to eight potential alternatives to control sources of contamination and address 
migration of contaminants off site 


The EPA's selected remedy (Alternative 3 a), includes the following features 


Capping contaminated sediments in Canal and Wetlands Subareas 1,2, 3, 7 and 8, 


•	 Institutional controls for groundwater below the site, 


Institutional controls for land-use development, 


Site boundary definition, 


Long-term performance monitoring; and, 


•	 Five-year reviews. 


The estimated net present worth of the remedy is $4,379,000 This alternative was selected 
because it achieved the best balance among the nine criteria that the EPA is required by law to 
use to evaluate the cleanup options The selected remedy provides an effective reduction in 
human health and ecological risk through a combination of source control (capping), institutional 
controls to prevent future risks, and long-term performance monitoring to ensure the remedy 
continues to be protective of human health and the environment in the future. The remedy attains 
Federal and State requirements that are applicable, or, relevant and appropriate for this remedial 
action, reduces the mobility of hazardous substances through containment, and utilizes 
permanent solutions to the maximum extent possible 







The following other alternatives were considered to address the contamination at the site 


Alternative 1: No Action Grounthvater, Subareas 1-8, and Uplands/Wetlands; Long-
term Monitoring. Under this alternative, no treatment or containment of contaminated 
sediments in Subareas 1, 2 and 8 (canal and turning basin) or Subareas 3, 4, 5, 6, and 7 
(surrounding uplands and wetlands) would occur, no effort would be made to control the 
migration of contamination, and no institutional controls regulating groundwater use or 
future land use would be put in place 


Alternative 2a: Institutional Controls for Groundwater and Uplands/Wetlands; No 
Action in Subareas 1, 2, 3, 7, and 8; Long-term Monitoring Under this alternative, a 
variety of institutional and administrative controls for groundwater and uplands/wetlands 
areas. No treatment or containment of contaminated sediments at the site would occur, 
and no effort would be made to control the migration of contamination 


Alternative 2b: Institutional Controls for Groundwater and Uplands/Wetlands; No 
Action in Subareas 1, 2, 7, and 8; Capping in Subarea 3; Long-term Monitoring 
Alternative 2b is identical to 2a with the addition of a sand and silt cap over the emergent 
wetlands in Subarea 3. 


Alternative 2c: Institutional Controls for Groundwater and Uplands/Wetlands; No 
Action in Subareas 3 and 7; Capping in Subareas 1, 2, and 8; Long-term Monitoring. 
Alternative 2c is identical to 2a, however, this one provides for capping the contaminated 
sediments in Subareas 1, 2 and 8 (the canal and turning basin) with sand and silt 


•	 Alternative 2d: Institutional Controls for Groundwater and Uplands/Wetlands; No 
Action in Subareas 3 and 7; Excavation and Off-site Treatment and Disposal for 
Subareas 1, 2, and 8; Long-term Monitoring; Dewatering. This alternative includes all 
the components of Alternative 2, except instead of capping Subareas 1, 2, and 8, the 
contaminated sediments would be excavated and taken off site for treatment and disposal 


•	 Alternative 3a: Institutional Controls for Groundwater and Uplands/Wetlands; 
Capping in Subareas 1, 2, 3, 7, and 8; Long-term Monitoring. The remedy in the 
Proposed Plan and selected by the EPA in the Record of Decision. 


•	 Alternative 3b: Institutional Controls for Groundwater and Uplands/Wetlands; 
Capping in Subareas 3 and 7; Excavation and Off-site Treatment/Disposal for 
Subareas 1, 2, and 8; Long-term Monitoring; Deivatering. This alternative includes all 
the components of Alternative 2d, with the addition of a sand/silt cap in Subareas 3 and 7 


Alternative 3c: Institutional Controls for Groundwater and Uplands/Wetlands; 
Capping in Subareas 1, 2, 3, and 8; No Action in Subarea 7; Long-term Monitoring 
This is similar to the selected remedy, 3a, however Subarea 7 would not be capped 







II.	 SITE HISTORY AND BACKGROUND ON COMMUNITY INVOLVEMENT 
AND CONCERNS 


Site History 


The site has been used for various industrial and commercial purposes since the mid-1800s, 
when the railroad on the western edge of the canal was built The barge canal and turning basin 
were first dredged in 1868 to provide access to Lake Champlam for several lumber companies, a 
coal company and a boat builder Around 1895, Burlington gas works, a manufactured gas plant 
(MGP), was constructed near Pine Street, just north of what is now the Burlington Electric 
Department The plant used a coal gasification process to manufacture gas for the community 
The Burlington gas works reportedly disposed of large quantities of coal gasification wastes, 
such as coal tar, fuel oil, cyanide, contaminated wood chips, iron oxide, cinders and metals at its 
former location along Pine Street and in the wetland areas behind the plant The gas plant ceased 
operations in 1966 and was dismantled in 1967 These waste materials are the primary source of 
contamination at the site 


The first observation of visible contamination on surface water was documented in 1926, when a 
daily log book for the MGP noted that light tar from the plant's tar well was running into the 
lake A series of oily releases to the canal occurred in the late 1960's and early 1970's In 1977 
and 1978, the State of Vermont took exploratory borings for the Southern Connector highway 
that was proposed for the site The borings revealed extensive sub-surface contamination In 
1981, the State of Vermont nominated the Pine Street Canal Site for the newly-created Superfund 
program The site was proposed for the CERCLA National Priorities List on October 23, 1981, 
and listed on September 8, 1983 The Vermont Agency of Transportation investigated the site, 
primarily along the proposed Southern Connector right-of-way, until 1988, when the EPA took 
the lead for site investigations and broadened its scope 


In 1987, 1988 and 1992, the EPA notified parties who owned portions of the site, were former 
owners or operators of the gas plant, or had succeeded to the liability of former operators of the 
gas plant, of their potential liability and responsibility for cost of environmental response actions 
under CERCLA The EPA entered into negotiations with PRPs for the performance of the 
Remedial Investigation and Feasibility Study (RI/FS) and reimbursement of the EPA's response 
costs in 1988, but no agreement was reached On June 27, 1988, the EPA began the RI/FS, 
financed by the Superfund program In December, 1988, the EPA filed suit against three PRPs 
who had owned and/or operated the gas plant from 1930-1968, seeking reimbursement of past 
costs incurred by the EPA In 1990, the EPA reached a settlement for $945,000 in past response 
costs and reserved the right to seek the cost of future response actions from the parties The 
settlement was approved by the United States District Court for the District of Vermont on 
December 26, 1990 


In November of 1992, the EPA proposed a cleanup plan for the site The plan called for (1) the 
construction of a containment/disposal facility (CDF) over the most heavily contaminated portion 







of the site (wetlands west of the former MGP), (2) dredging contaminated sediments from the 
canal and turning basin and placing the sediments in the CDF, (3) collecting mobile coal tar and 
coal oil, (4) on-site restoration or replication of wetlands, and, (5) institutional controls to protect 
the integrity of the CDF and prevent ingestion of groundwater Public comment on the 1992 
Proposed Plan was overwhelmingly negative Commenters raised several concerns about the 
studies, including questions about the nature and extent of ecological risk at the site, the 
migration of contaminated groundwater, and air quality Commenters were also concerned about 
the short-term health effects of excavation, and the construction of a landfill on the shores of 
Lake Champlain. After a six-month comment period, the EPA withdrew the proposed cleanup 
plan due to community opposition 


Following the withdrawal of the EPA's 1992 Proposed Plan, the EPA and the State of Vermont 
issued an Administrative Order on Consent in 1994 (U S EPA Docket No 1-94-1065), and a 
second Administrative Order on Consent in 1995 (U S EPA Docket No 1-95-1048), under 
which certain PRPs agreed to undertake an Additional Remedial Investigation (ARI) and 
Additional Feasibility Study (AFS), and to compensate the EPA and the State of Vermont for the 
costs of oversight on the ARI and AFS 


Community Involvement and Concern 


Community concern and involvement with the site has varied over time The EPA's Community 
Relations Plan, released in December 1990, outlined a program to keep citizens informed about 
and involved in activities during the remedial process Between the time of the site's listing on 
the NPL in 1983, and the 1992 Proposed Plan, the EPA held meetings, and issued fact sheets and 
press releases to keep the community and other interested parties apprized of activities at the site 
The public's interest peaked in 1992 when the EPA proposed a cleanup plan In response to 
requests from the community, the EPA extended the formal comment period on the proposed 
cleanup plan from 30 days to six months The EPA held numerous public informational 
meetings and a public hearing during those six months to discuss and receive comments on the 
proposed remedy. The EPA received hundreds of comments, generally opposing the 1992 
Proposed Plan The EPA withdrew the Proposed Plan in June 1993 


After the EPA's withdrawal of the proposed cleanup plan in 1993, environmental regulators, the 
PRPs, and citizens and groups who had been active in commenting on the 1992 Proposed Plan, 
formed the Pine Street Barge Canal Coordinating Council (PSBCCC) The purpose of the 
council was to provide for more meaningful public involvement in the selection of a remedy 
Specifically, the PSBCCC's mission was to design and oversee the implementation of additional 
studies to fill in data gaps from prior studies, and to recommend a proposed remedy for the site to 
EPA management. The PSBCCC consists of representatives of the EPA, Vermont DEC, City of 
Burlington, US Fish & Wildlife Service, Lake Champlain Committee, Pine Street Arts and 
Business Council, Ward 5 Planning Association, and PRPs The Lake Champlain Committee 
received a Technical Assistance Grant under Section 117(e) of CERCLA, and used the funds to 







hire technical experts to advise the community representatives on the Council The EPA retained 
its statutory responsibility for final remedy selection 


The PSBCCC retained a neutral facilitator and agreed on Organizational Protocols to guide the 
decision-making process. Decisions were made with consensus from each party on the 
Coordinating Council. The Council formed technical work groups to direct each phase of the 
ARI/AFS which was being conducted by the PRPs contractor. The Council and the work groups 
had an opportunity to comment on all interim and draft technical documents The Coordinating 
Council formed a Public Participation Committee, issued published progress updates, and held 
community informational meetings. PSBCCC meetings were announced in the Federal Register 
and to local news media, and open to the public. The informal summaries of the PSBCCC 
meetings are available as part of the Administrative Record for this Record of Decision 


On May 27, 1998, the PSBCCC formally recommended to the EPA New England Regional 
Administrator a cleanup plan for remediation of the Pine Street Canal Site The Agency, in the 
1998 Proposed Plan, adopted the PSBCCC's recommendation as the proposed preferred 
alternative. This proposed preferred alternative is the selected remedy in the September 1998 
Record of Decision. 


III. SUMMARY OF PUBLIC COMMENTS AND AGENCY RESPONSES 


The 1992 Proposed Plan 


As discussed above, the EPA proposed a remedy in 1992, which was withdrawn after a six-
month public comment period due to community opposition. The comments received on the 
1992 Proposed Plan are included in the Administrative Record for the Pine Street Canal Site 
Commenters raised several objections. In general, commenters believed that the proposed 
cleanup plan, which called for dredging contaminated sediments and disposal on site in a landfill, 
was too intrusive, that there would be unacceptable short-term human-health risks associated 
with excavation, and that the proposal was too costly In addition, commenters questioned the 
adequacy of the ecological risk assessment, and raised questions about gaps in the data 


This responsiveness summary does not include detailed responses to comments on the 1992 
Proposed Plan, as the plan has been withdrawn However, the ARI and AFS reports, as well as 
other material in Administrative Record Addendum IV, are responsive to the concerns raised 
during that six-month public comment period. 


The 1998 Proposed Plan 


This Responsiveness Summary addresses comments pertaining to the Proposed Plan that were 
received by the EPA during the extended public comment period (June 5 to August 7, 1998) 
Seven individuals, including representatives of Vermont DEC, the City of Burlington, and area 
residents, submitted written comments. Five individuals, including representatives of city and 







state government, the Lake Champlain Committee and the PRPs, submitted oral comments at the 
public hearing (June 24, 1998) A copy of the public hearing transcript is included as 
Attachment A. Copies of the written comments are included as Attachment B 


Comment 1: We endorse the selected cleanup plan, and the work of the Pine Street Barge Canal 
Coordinating Council. 


EPA Response: Of the 12 sets of comments received during the public comment period, six 
were endorsements of the selected remedy and/or the Coordinating Council process These 
commenters were State Representative Mary Sullivan, George Desch of the State of Vermont, 
Martin Johnson on behalf of the PRPs, Wayne Senville on behalf of the Burlington Planning 
Commission, and Fred G Hill The City Council of the City of Burlington passed a resolution 
endorsing the plan, and urging work to begin as quickly as possible 


Comment 2: Who controls the site? Who maintains the controls and facilities? 


EPA Response: Under the Superfund law, the remedy selected in the Record of Decision may 
be performed either by the EPA, or by the potentially responsible parties (PRPs), under the 
oversight of the EPA and Vermont DEC In this case, the EPA plans to negotiate with the PRPs 
and enter into a consent decree (which must be approved by the federal court) that will require 
the PRPs to perform the remedy 


During the construction of the remedy, the PRPs would control the areas of the site where work 
will be undertaken, securing access and maintaining safety In areas of the site where work is not 
conducted, as well as after completion of the construction, the owners of the various parcels will 
control their properties, subject to certain restrictions that will be imposed by the EPA As part 
of the remedy, the EPA is requiring certain land- and water-use restrictions (known as 
institutional controls) to be in place to prevent or limit exposures to contaminants that could be a 
significant risk to human health, such as excavations below five feet, or use of the groundwater 
for drinking The PRPs will be required to work with the EPA to obtain the deed restrictions, 
conservation easements, zoning ordinances or legislation needed to impose these controls The 
institutional controls will include a provision allowing the EPA, State of Vermont, or other 
responsible entity(ies) to enforce the restrictions needed to protect human health The EPA or 
the State will be able to take action to prevent unsafe uses of the site 


The selected remedy does not call for construction of facilities, other than the subaqueous cap If 
the PRPs perform the remedy, they will be responsible for ensuring that the cap remains intact 
and is not disturbed after construction is complete If the EPA performs the remedy, EPA and 
Vermont DEC would assume that responsibility 


Finally, the EPA and Vermont DEC will oversee the PRPs' performance to ensure that the 
remedy remains protective in the long term The EPA will require regular monitoring of the site 
after construction is complete to ensure that the remedy remains effective This monitoring will 







take place quarterly or semi-annually in the first several years after construction, and will 
continue on a regular basis thereafter as long as is necessary ' Because the remedy calls for a 
large volume of wastes to be left in place under the surface at the site, long-term monitoring will 
be needed for the indefinite future to insure that site conditions do not change over time and 
cause a risk to health or the environment Long-term monitoring will also confirm among other 
things, that contaminated groundwater does not migrate to Lake Champlam and that the 
subaqueous cap provides an effective barrier against exposure of wildlife to contaminants 
Under Section 121(c) of CERCLA, the EPA must conduct a formal review of the remedy every 
five years to ensure that the remedial action continues to protect human health and the 
environment 


Comment 3: Theplan does not provide adequate safeguards to require the PRI's to take 
corrective action if the proposed plan does not work 


EPA Response: The EPA will not allow the PRPs to perform the site remedy unless adequate 
legal safeguards are included The EPA will negotiate with the PRPs to enter into a consent 
decree, enforceable in court, that will require the PRPs to perform the remedy, attain the 
performance standards set out in the ROD, and continue long-term monitoring for as long as the 
EPA and the State of Vermont deem necessary If the PRPs do not agree to the EPA's conditions 
for the consent decree, the EPA will either unilaterally order the PRPs to perform the remedy as 
the EPA requires, or the federal government will perform the remedy, and the EPA will sue the 
PRPs for costs 


EPA consent decrees require the PRPs to provide financial assurances (such as establishinga 
trust fund, or posting a bond) showing that they can perform the remedy that is described in the 
Record of Decision (ROD) In addition, under the consent decree, the PRPs must agree to 
perform additional work consistent with the scope of the remedy selected in the ROD to make 
sure that the performance standards are attained and to maintain the effectiveness of the remedy 
Thus, for example, if the subaqueous cap becomes recontammated through the upward flow of 
contaminants, the PRPs will be required under the consent decree to repair or redesign it 


EPA consent decrees, however, do not require the PRPs to agree at this time to perform an 
entirely new remedy (or to post a bond to fund an entirely new remedy) if the remedy in the ROD 
is ultimately ineffective Rather, the United States reserves the right to reopen the lawsuit against 
the PRPs for performance of a new remedy at any time if, based on new information, the EPA 
determines that the remedy selected in the ROD does not protect human health and the 
environment Under the law, the public would be involved in selection of any remedy that is a 
fundamental change from the remedy set out in the ROD As a matter of national Superfund 
policy, the EPA uses this "reopener" approach to deal with the possibility -- which we consider 


'It is important to note that the monitoring period is not limited to thirty years A 30-year 
monitoring period was assumed in the AFS for the sole purpose of deriving a present worth of 
the cost of monitoring, to be used in comparing various alternative remedial approaches 
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unlikely at Pine Street ~ that an entirely new remedy is required In this case, given the number 
of large entities that are PRPs at Pine Street and the strength of the EPA's case against them, this 
approach should provide that funds will be available if a fundamentally new remedy is needed 


Comment 4: Theplan does not result in a cleanup of the site, but rather merely covers up the 
hazardous waste on site resulting in continuing serious ecological and public health hazards. 


EPA Response: While the National Contingency Plan (NCP) does identify a preference for 
treatment (cleanup) that would reduce the toxicity, mobility and volume of contaminants, other 
forms of response actions are acceptable, so long as they reduce the risks posed by the 
contamination The selected remedy contains the contaminants and reduces the contact or 
exposures between the contaminants and environmental and human receptors, thus reducing the 
risks to acceptable levels 


The Additional Feasibility Study evaluated a range of alternatives including, no action, 
treatment, and containment alternatives The EPA is required by law to evaluate these 
alternatives against nine criteria These criteria fall in three categories threshold, primary 
balancing and modifying There are two threshold criteria which must be met in order for an 
alternative to be considered for selection These are overall protection of human health and the 
environment, and, compliance with applicable or relevant and appropriate federal and state 
requirements The five primary balancing criteria (long-term effectiveness and permanence, 
reduction of toxicity, mobility, or volume through treatment, short-term effectiveness, 
implementability, and cost) are used to evaluate and compare the elements of alternatives that 
meet the two threshold criteria Finally, state acceptance and community acceptance are used on 
the final evaluation of remedial alternatives 


The selected remedy meets the threshold criteria, provides the best balance of long-term and 
short-term effectiveness and permanence, implementability, cost, and reduction of toxicity, 
mobility or volume through treatment, has concurrence from the State of Vermont, and, as 
exhibited during the comment period, has wide community acceptance It is the remedy 
endorsed by the Pine Street Barge Canal Coordinating Council, a group whose membership is 
representative of different "wedges" of the community such as the Pine Street Arts and Business 
Council, Ward 5 Planning Association, The Lake Champlain Committee, the City of Burlington, 
and the PRPs As such, the selected remedy is an acceptable response action as envisioned by 
the Superfund statute and the NCP 


Comment 5: Hazardous wastes are not presently in contact with the environment and present 
no human health or ecological hazard...and will continue to remain isolatedfrom the 
environment and microorganisms will, given time, break down the wastes into harmless 
materials. 


EPA Response: The EPA disagrees with this statement The underlying basis of the remedy is 
that contamination is, in fact, in contact with the environment and does present unacceptable 







risks to human health and the environment The selected remedy will provide the means to 
protect people and other wildlife from the unacceptable risks associated with contaminated 
environmental media Biodegradation is not a component of the selected remedy 


Comment 6: The site is located upstream of the water supply for the City of Burlington 


EPA Response: The EPA and the PSBCCC are extremely concerned with protecting the natural 
resources provided by Lake Champlain EPA's 1992 Proposed Plan included active measures to 
ensure that no contamination would migrate to Lake Champlain The PSBCCC reevaluated the 
potential for contaminate migration to the lake and determined that there is no negative effect 
The selected remedy includes monitoring requirements to ensure that the site does not have a 
negative impact on the lake in the future 


Comment 7: It is not known how much time will be required to break this material down into 
harmless material. More information is needed before reliance is placed on the theory that a 
silt 'sand cap will contain the wastes and microorganisms will allow the site to "heal" itself 


EPA Response: Remedial investigations and feasibility studies done at the site looked into the 
question of bioremediation/biodegradation and the extent to which the site is "healing" itself It 
was determined that although limited biodegradation may be occurring along the fringe areas of 
the site, and may assist in preventing further migration, it was not considered to be a viable 
alternative for remediation Site-related contamination does not appear to be leaving the site at 
concentrations of concern The primary risks are on site, and are from ecological and human 
exposure to contaminated sediments and soils, and human consumption of contaminated 
groundwater The remedy, which calls for capping contaminated sediments and institutional 
controls to prevent human exposure to contaminated environmental media, does not rely on 
biodegradation 


Comment 8: There was limited opportunity for true public input and review before the 
completion of the proposed plan. The work of the Council was flawed because the City of 
Burlington and the State of Vermont Agency of Transportation were PRPs. 


EPA Response: The EPA disagrees with this comment As detailed in Section III of the Record 
of Decision, the EPA agreed to an intensive community participation process, known as the Pine 
Street Barge Canal Coordinating Council The Council's involvement over a five year period 
(1993-1998) in the development of the Additional Remedial Investigation, the Additional 
Feasibility Study, and opportunity for comment on the proposed plan goes far beyond the legal 
requirements of the National Contingency Plan, 40 C F R 300 et seq 


The EPA took extraordinary steps to ensure that the entire Coordinating Council process was fair 
and open to the public The Council evolved out of a core group of parties who had been active 
in commenting on the EPA's original 1992 Proposed Plan (which was later withdrawn) The 
representatives of the Lake Champlain Committee on the Council had submitted comments on 
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behalf of many environmental organizations in Vermont in 1992 and 1993. Likewise, the PRPs' 
representatives had been very involved in the 1992 proposal. When the EPA decided to expand 
upon this core group to initiate a consensus-building council, the EPA hired a neutral facilitator 
to convene a group representing all parties interested in the site. Based on the suggestions made 
by the local community, the facilitator solicited additional citizen representatives for the Council, 
including a representative of the City of Burlington, the Ward 5 Neighborhood Planning 
Association, and the Pine Street Arts and Business Council. The intent of the Council was to 
have a broad spectrum of members ~ from environmental groups to responsible parties to local 
residents to federal and state environmental regulators ~ that could be representative of the major 
interests in the community at large. 


The Coordinating Council adopted a set of protocols governing its conduct, which expressly 
included the idea that each member on the council represented a larger "wedge" of people with 
similar interests in the community. Each council member was responsible for checking back 
with his or her constituencies periodically. The Ward 5 Planning Association member frequently 
conferred with local residents about issues that had arisen during the Council, and reported back 
their responses to the Council. Similarly, the representative of the Pine Street Arts and Business 
Association frequently briefed local businesses and others about the environmental and land use 
issues raised in the Council. 


Although the EPA did not issue a formal open solicitation for members on the Council, public 
attendance and participation at Coordinating Council meetings was encouraged. The Council 
had scores of public sessions which were announced to the press and published in the Federal 
Register. Many of the meetings were broadcast on local cable television, and there were 
numerous press stories about the workings of the Council between 1993 and 1998. As the 
meeting minutes show, several Council meetings included the active participation of non-Council 
members. The Coordinating Council maintained two mailing lists. The larger mailing list of 
over 900 names received periodic updates including three Progress Updates and a copy of the 
Proposed Plan. A smaller mailing list received copies of summaries of Council meetings 
prepared by the facilitator. The Progress Updates included instruction for being added to the 
smaller mailing list of those desiring summaries of each meeting. 


The non-PRP members of the Council had significant technical resources available to them. The 
EPA gave the Lake Champlain Committee a $150,000 grant for technical assistance. The Lake 
Champlain Committee hired the LAPSE team, a group of scientists from UVM and elsewhere to 
help develop, critique and oversee the ARI and AFS studies. These technical advisers were key 
players in evaluating several issues, including the likelihood that PAH contamination would ever 
reach Lake Champlain at levels of concern, and the significance of the ecological risk at the site. 
The LAPSE team members worked closely with all the citizen members of the Council. 


The EPA disagrees that the work of the Council was flawed because the City of Burlington and 
the State of Vermont Agency of Transportation were PRPs. The fact that a city or state may be 
both a regulator and a potentially responsible party is not uncommon. (In fact, the State of 
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Vermont would have a regulatory role to play in selection of a remedy under the National 
Contingency Plan even if the Coordinating Council did not exist.) Furthermore, the State had 
separate representatives on the Council representing the Department of Environmental 
Conservation and the Vermont Agency of Transportation (represented by the landowner PRPs ) 
The City has a larger perspective than simply environmental outcomes; to that end, it is 
appropriate that the City considered not only environmental issues, but also transportation, land 
use and economic development issues in its work on the Council. 


In sum, the EPA believes that the Pine Street Coordinating Council and the presentation of the 
Proposed Plan to the public for comment has been extraordinarily open, and that the 1998 
Proposed Plan is the result of good science, policy and public participation. 


Comment 9: Please consider creating a small outlet to Lake Champlain to enhance water 
circulation to overcome the problem of stagnant, scummy water in the barge canal in the winter. 


EPA Response: The surface water of the Pine Street Barge Canal receives nutrients from the 
stormwater inflow from three storm sewers. These nutrients stimulate and support growth of 
vegetation in the canal and turning basin. Large mats of vegetation sometimes form on the 
water's surface, giving the appearance of scum. 


We expect the cap placed on the canal's contaminated sediments to isolate many nutrients 
presently in the sediments, reducing nutrient availability for plant growth. In addition, the 
selected remedy will enhance nutrient retention in a stormwater basin near the south end of the 
canal, thereby reducing the level of nutrients entering the canal. However, not all sources of 
nutrients entering the canal can be controlled, and the rich plant growth typical of summer 
conditions will eventually reoccur. 


Creation of an additional hydrologic connection with Lake Champlain would be counter to the 
goals of the selected remedy which is to isolate and contain contaminants in place, thereby 
protecting Lake Champlain. Based on extensive study, there is currently no adverse migration of 
contamination from the site to the lake. Another outlet to Lake Champlain could jeopardize that 
desirable situation. Further, Lake Champlain benefits from better stormwater treatment that 
results from the stormwater passing through the entire length of the canal before it enters the 
lake. Since there does not appear to be any adverse impact from these mats, aside from 
aesthetics, and given the benefits of having thriving vegetative growth (including fish habitat), 
the remedy will not change to address this concern. 


Comment 10: Please extend the public comment period. 


EPA Response: In response to this request, the EPA extended the public comment period from 
30 to 60 days (June 5, 1998 to August 7, 1998). 
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Comment 11: Was hioturbation considered during the development of the cleanup plan? If so, 
on what basis was it decided that biotiirbation over the longer term will not be a concern? 


EPA Response: Yes, bioturbation was a key factor that had to be considered. Based on the 
depositional environment, fine sediments and benthic organisms found in the canal, the zone of 
bioturbation in the fine sediment layer is approximately 0-10 cm below the sediment surface 
Therefore, a clean sediment layer greater than this thickness is required to prevent the exposure 
of benthic organisms to contaminants through bioturbation. 


Two factors provide assurance that bioturbation will not become a concern in the future. First, 
the cap itself will be constructed to provide approximately one foot of clean cap material and the 
final layer will contain silt to recreate a benthic environment similar to the natural condition. 
Second, the canal will continue to be a depositional environment over time, thus further isolating 
the benthic community from the buried contaminated sediments. Bioturbation may mix the 
newly-deposited material with the cap material, but the cap will be designed to provide 
considerably more than 10 cm of clean material over the present sediment surface, so the 
bioturbation will not mix the old contaminated material into the new material. 


Comment 12: Does the proposed remediation plan take into account the preferred permanent 
route of the Southern Connector through the Barge Canal? 


EPA Response: Between 1993 and 1998, the Coordinating Council worked closely with the City 
of Burlington and the State of Vermont to coordinate planning for the Southern Connector and 
the Superfund remedy. The name of the Coordinating Council reflects the original intent of the 
participants to coordinate the many interests affecting the site, including the potential building of 
the proposed Southern Connector along a route that might pass through a portion of the Pine 
Street Canal Superfund Site. Several members of the Coordinating Council continually 
advocated that the AFS evaluate an alternative(s) that would integrate the remediation of the site 
with the building of a highway. However, such an alternative could not be developed and 
evaluated without specific highway design details, including the preferred route. The City of 
Burlington and Vermont AOT could not provide such details, indicating that the preferred 
permanent route of the highway may not, in fact, be the original C-8 alignment. The original 
alignment proposed in the late 1970s, which would cut through the wetland areas, would likely 
not be consistent with current regulations and policies aimed at protecting such environments 
The City of Burlington preferred to focus its resources on the proposed detour. The EPA and 
other members of the Coordinating Council assisted the City of Burlington and Vermont AOT 
with work plans to study the detour alignment, including providing detailed comments on the 
draft Environmental Impact Statement. 
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Comment 13: Does the proposed remediation plan preclude construction of the preferred 
permanent route of the Southern Connector through the Barge Canal'' 


EPA Response: Recognizing that the Southern Connector project is a priority for the City of 
Burlington, the Coordinating Council developed a Remedial Action Objective which states that 
the remedy should "Ensure to the extent practical that the remedy itself does not reduce the 
suitability of the site for current and future uses, including a highway " The Council did not want 
to recommend an alternative, if others are available, that would itself prevent the construction of 
a highway In order to protect the integrity of the remedy, the selected remedy contains certain 
institutional controls which will require developers to assess the impacts any proposed 
development, including a highway, may have on the selected remedy 


Comment 14: Will the institutional controls preclude any construction activities involving 
pilings or any sort of work greater than five feet deep where the C8 segment is proposed''' 


EPA Response: Excavations to depths greater than five feet (including those below the water 
table) on the some properties will be prohibited unless one or more of the following exceptions 
apply (a) the excavation is performed to install, repair, maintain, service or remove underground 
utility components, conduits, installations or channels, which may presently be in place deeper 
than five feet and which may be below the water table, (b) drilling, driving or boring to install 
pilings for otherwise allowable construction is permitted, or, (c) the excavation is performed in a 
location on the property in which current contaminant concentrations at depths greater than five 
feet are below 140 mg/kg total PAH In the case of exceptions (a) and (b), workers conducting 
the excavations and working in the area must use appropriate personal protective equipment as 
required by the Occupational Health and Safety Administration or its successor agencies, unless a 
site-specific risk assessment is performed and its results have been approved by EPA prior to the 
excavation 
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1 WEDNESDAY, JUNE 24. 1998; 7:15 P.M.
 


2 


3 MS. O'DONNELL: Good evening, 


4 everyone. I'd like to welcome you to the public 


5 hearing of the Pine Street Superfund Canal Project. 


6 My name is Mary Jane O'Donnell. I'm from the 


7 Environmental Protection Agency in Boston and I 


8 will act as the moderator for tonight's meeting. 


9 I'd like to start off by introducing a couple of 


10 people that are with me tonight. Karen Lumino is 


11 EPA's Project Manager; John Desch works for the 


12 State of Vermont and he has his waste program plan. 


13 In the back of the room most of you have met Sara 


14 White who is EPA's project coordinator. Carol Boone 


15 is a court stenographer who, as you see, is 


16 transcribing tonight's meeting. 


17 I want to accomplish a couple of things tonight. 


18 First of all, the major purpose of tonight's meeting 


19 is to fully receive your comments of EPA's proposed 


20 cleanup plan. For those of us who were at the June 


21 4th meeting, tonight's meeting is a bit more 


22 structured than that meeting. In terms of format, 


23 I'm going to start off by outlining a few ground 


24 rules. Upon conclusion of that, Karen is going to 


25 give a short presentation of what our proposed 
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1 cleanup plan is. Once we do that, I will open the 


2 floor to any comments or statements for the record 


3 that you might have, and I understand that three 


4 people have stepped forward and said that they would 


5 like to make a statement. 


6 In terms of what we'll do with these comments, 


7 there are two ways people can make comments on the 


8 proposed cleanup plan: One is to make a statement 


9 at tonight's meeting; the second way is to submit 


10 written comments to EPA by the end of our comment 


11 period which ends on July 8th. We'll use those 


12 comments to make revisions and hopefully potentially 


13 any improvements to our cleanup plan, and then we 


14 are required by law to respond in writing to those 


15 comments, and we'll develop a written summary at 


16 that time we make our final decision on the cleanup. 


17 In terms of another logistical type item during 


18 the formal part of this hearing because it is a 


19 hearing we won't be in a position to answer any 


20 questions or comment on any statement you might 


21 make, but we'll be here for the remainder of the 


22 evening and can answer any questions you might have 


23 after the close of our public hearing. 


24 Again, as I said before, the entire conference 


25 will be transcribed for the record. 
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5 
1 With that as background, I will turn things over 


2 to Karen. 


3 MS. LUMINO: Thanks, Mary Jane. Good 


4 evening. As Mary Jane said, my name is Karen Lumino 


5 and I'm the Project Manager at EPA in charge of the 


6 cleanup here at Pine Street. 


7 I'm actually encouraged by the low turnout 


8 tonight. That might seem odd to you, but although I 


9 wasn't here the last time we proposed a plan, I 


10 understand there were people up in the rafters who 


11 were hanging by their paperwork; people were 


12 obviously very upset with the plan that we proposed, 


13 so over the five years after that we worked very 


14 hard, we had a consensus approach to come to a new 


15 remedy that the public would like better. We have 


16 had lots of opportunity for public input along the 


17 way, so the fact that there are so few people here 


18 tonight means we have done a really good job. 


19 Why don't I, because most of you I think are 


20 quite familiar with the site, so I'm going to cut 


21 right to the chase and get into what the proposed 


22 plan actually is. 


23 There are four components to the proposed plan. 


24 First is what we call the physical component and 


25 this addresses the ecological risks that we found at 
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1 the site. This will involve placing a combination 


2 of silt and sand cap over five of the eight areas 


3 where we determined there were ecological risks. 


4 These are areas one, two, three, seven and eight. 


5 We have a nice schematic over here which shows just 


6 how that cap would be put in place. We have got 


7 kind of a loader picking things up, we mix the 


8 slurry and then it will be piped out to a barge and 


9 then applied over these areas so this would address 


10 the ecological risks that we found at the site. 


11 The second component is the institutional 


12 controls and these are the two which address the 


13 human health risk. When we did our studies we found 


14 the risks to human health included risk from 


15 consumption of ground water, risk of exposure to 


16 soils greater than below five feet. We determined 


17 that this probably would not be a good place for a 


18 children's daycare, so we are going to address that 


19 in our remedy. And that is it. 


20 The way we are addressing these is through 


21 institutional controls. We are going to have deed 


22 restrictions, we are going to have language actually 


23 in deeds so that people will not be allowed to dig 


24 below five feet to, say, put in a base foundation 


25 for a building. 
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7 
1 We didn't need to address the ground water, 


2 consumption of ground water because the state had 


3 already taken care of that by reclassifying the 


4 aquifer to Class 4 which is non-potable so no one 


5 will be able to place a drinking water well there. 


6 The third component is what we are calling a 


7 long-term monitoring component. We are leaving 


8 contamination in place. We need to be assured that 


9 any contamination doesn't get into Lake Champlain or 


10 get into the surface water of the Barge Canal. We 


11 need to insure that the sand and silt cap that we 


12 are placing over the areas of high risk are 


13 maintained in good condition, so that is what we are 


14 calling the long-term monitoring component. 


15 Then the fourth component is what we are calling 


16 the site boundary where you can see the original 


17 area of focus for the study included this whole 


18 general area with Lake Champlain on the west, we had 


19 Pine Street on the east, Lakeside Avenue to the 


20 south, and up in here are the Burlington Street 


21 Department buildings. 


22 With this remedy we are redefining the site 


23 boundary to include just this area inside the red 


24 dashed and dotted lines that were affected by gas 


25 plant wastes. Anything outside of that we are 


COURT REPORTERS ASSOCIATES 







8 
1 placing with institutional controls and we are doing 


2 this to monitor redevelopment at the site. 


3 So that is a quick rundown of the four 


4 components of the remedy that we are proposing here 


5 tonight. 


6 I'm doing overheads without an overhead machine 


7 so it's a little tricky. 


8 Mary Jane already went into what some of the 


9 next steps are during the public comment period. We 


10 did hold a public information meeting which was well 


11 attended on June 4th. Tonight's meeting is formal 


12 and the purpose is to take oral comments. If 


13 anybody is either too bashful to make comments 


14 tonight or on the way home you think of something 


15 else you want to say, we are accepting written 


16 comments. Written comments must be postmarked by 


17 July 8th. We have handouts in the back with the 


18 address where you should send those written comments 


19 as well as we will accept things through E-mail. 


20 I wanted to quickly run down a couple of the 


21 things you might expect to see happen at the site 


22 over the next few years. As I said, our public 


23 comment period will close on July 8th. After that 


24 we will reevaluate our proposed remedy based on the 


25 comments that we received during the public comment 
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1 period and we will make our final selection. That 


2 selection will be announced and this is called a 


3 record decision on the ROD. Along with the ROD we 


4 will issue what is called a responsiveness summary 


5 which is a written response to all the comments 


6 received during the public comment period. We 


7 expect that to happen in the fall of this year, 


8 that is the fall of 1998. 


9 After that we will work with the responsible 


10 parties to implement the remedy. We'll reach an 


11 agreement with them after a period of negotiations 


12 that will run through the winter of 1998. After 


13 that we have a year of design. We'll design -- we 


14 know generally what our remedy will look like but 


15 this is a chance to get into the details, the 


16 nitty-gritty of what this thing will actually look 


17 like. After that in the spring of 2000 we hope to 


18 begin construction. 


19 Thank you. 


20 MS. O'DONNELL: Thank you, Karen. I 


21 guess what I'd like to do now is open it up for 


22 public comment. In terms of order, what I'd like to 


23 do is first have the state and the elected officials 


24 and those people who have signed up for comment, so 


25 I will turn it over to George. 
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1 MR. DESCH: Thank you. I'm George 


2 Desch. George Desch, State of Vermont. I have been 


3 involved in Pine Street for about five years now 


4 since the time when the proposed plan was originally


 withdrawn and we adopted the coordinating council. I 


6 would like to simply state for the record that the 


7 State supports the remedy and the proposed plan as 


8 it's being presented over the last couple of weeks, 


9 and that is it.


 MS. O'DONNELL: Thank you, George. 


11 Mary Sullivan. If you could just state your 


12 name and your association with the State. 


13 MS. SULLIVAN: I'm Mary Sullivan and 


14 I'm a state representative and I represent the


 district where the Barge Canal is located. I want 


16 to say how thrilled I was to really review the plan 


17 and to see the molding of it is such a different 


18 reaction from what I had five years ago. That is a 


19 plan that really works for Burlington. I believe it


 protects the beauty of our area and so forth down 


21 there and I realize it's quite a beautiful area. 


22 It's a plan I think that really developed from 


23 citizens here who lived here and really they 


24 participate in the area and it really shows in the


 plan, so I was really happy with it. And I was also 
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1 happy with the fact that — my husband and I live on 


2 Flynn Avenue and I happened to see a real component 


3 in the things that we are doing and I have spoken 


4 with a number of my neighbors and they were quite 


5 thrilled about it, too. So I'd like to be a 


6 representative from that area. 


7 MS. O'DONNELL: Thank you, Mary. 


8 Wayne Senville? 


9 MR. SENVILLE: Wayne Senville. I'm 


10 here as a resident of Burlington. 


11 First of all, I want to commend everybody 


12 involved in this project over the last couple of 


13 years. It looks like you did a really good job. 


14 The areas that I wanted to raise questions about and 


15 hopefully I will refer to responses on your formal 


16 record involve the relationship between the 


17 mediation plan and the Southern Connector Highway. 


18 Just by way of brief background, the original 


19 plan for the Southern Connector as identified I 


20 believe way back in 1979 by the Environmental Impact 


21 Statement had the Connector going through the Barge 


22 Canal site. Obviously that got sidetracked pending 


23 all the studies that EPA has done, and in the 


24 meantime the City and State developed an interim 


25 solution to route traffic on Pine Street, a 
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1 temporary solution. 


2 In the record of this proceeding there are many 


3 documents referencing the relationship between the 


4 Southern Connector and the cleanup of the Barge 


5 Canal. 


6 My first question is whether the remediation 


7 plan that is being proposed takes into account the 


8 preferred permanent route of the Southern Connector 


9 through the Barge Canal? 


10 The second question that relates to that, I have 


11 it, there was an article in the Burlington Free 


12 Press on September 23, 1997, and I'll quote one 


13 sentence from it. 


14 "Susan Compton, a lawyer representing the City 


15 of Burlington on the council," referring to the 


16 Citizens Coordinating Council, "said the action plan 


17 makes it possible that the Southern Connector might 


18 someday be built through the Barge Canal." 


19 My question is does the remediation plan 


20 preclude construction of the Southern Connector, 


21 specifically the CA line through the site? 


22 And as a subsidiary question to that, in the 


23 summary document for the plan of May 1998 report, 


24 there is a statement that through legal mechanisms 


25 place restrictions on portions of the site to 
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1 prevent residential use, excavations and highly 


2 contaminated soil below five feet. 


3 My question is would this statement if that is 


4 part of the plan preclude any construction activity 


5 involving pilings or any sort of work greater than 


6 five feet deep where the CA segment is proposed? 


7 Thank you. 


8 MS. O'DONNELL: Thank you, Wayne. As 


9 I mentioned in my introductory comments, because 


10 this is a formal hearing we will not be responding 


11 to your questions, but I will be happy to talk about 


12 it afterwards. 


13 MR. SENVILLE: Thank you. 


14 MS. O'DONNELL: Martin Johnson. 


15 MR. JOHNSON: I have a short statement 


16 just like George does. My name is Martin Johnson, 


17 I'm speaking for the PRPs and I want to say the PRPs 


18 support and endorse your proposed cleanup plan for 


19 the site. 


20 MS. O'DONNELL: Thank you very much. 


21 Anyone else like to step forward and make a 


22 comment? 


23 MS. FISHER: I'm Lori Fisher and I am 


24 the Director of the Lake Champlain Committee and I'm 


25 also a member of the Pine Street Barge Canal 
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1 Coordinating Council. 


2 Just over five years ago when the Lake Champlain 


3 Committee stood in this room we tried to pack this 


4 room with opponents, and we advocated strenuously 


5 against the EPA Barge Canal proposal for the site. 


6 And at the same time that we were vocal in our 


7 opposition, we also urged EPA to begin the process 


8 of finding a remedy for the Barge Canal anew, this 


9 time in partnership with the community that was 


10 going to live with that decision. That was the 


11 message that was echoed by others and it was 


12 listened to by EPA. 


13 I think it's often difficult for us as 


14 individuals to own our mistakes and make changes. I 


15 think it's even more rare that institutions do it, 


16 but that is what EPA did in June of 1993 when they 


17 shelved their proposed remedy and again in September 


18 of that same year when they raised the formation of 


19 a coordinating council which was the first time in 


20 this nation where a public group making decisions by 


21 consensus has been used to develop and recommend a 


22 Superfund remedy. And in their response I think EPA 


23 acted not like a bureaucracy but like a true steward 


24 of the environment and a protector of the community 


25 health. 


COURT REPORTERS ASSOCIATES 







1 The Coordinating Council's process has been one 


2 that has involved a lot of deliberation and patience 


3 and perseverance. The Lake Champlain Committee 


4 believes and wants to go on the record that after 


5 five years and the hundreds of meetings have really 


6 borne fruit with a remedy that is based on some 


7 science, that is environmentally protected, 


8 economically sound and responsive to community 


9 needs. 


10 In 1993 the citizens of this region asked for a 


11 remedy that was not intrusive, that was protective 


12 of Lake Champlain, and that to the extent possible 


13 returned the plant back to the community. The 


14 coordinating council has chosen and EPA has endorsed 


15 a remedy that does just that. Not only will it deal 


16 with contamination of the past, but it will also 


17 protect water quality for the future. We have really 


18 been very pleased to move beyond our role, the 1992 


19 role as a critic to a partner in developing this 


20 solution, and we commend you and the community 


21 members who hung in there through five years, and 


22 also the PRPs, particularly those with a base in 


23 this region for trying to find a solution and 


24 responding to community needs. I think this is one 


25 case where both the environmental bottom line and 
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1 the economic bottom line merged, and I think it is a




2 good remedy. Thanks.
 



3 MS. O'DONNELL: Thank you, Lori.
 



4 Is there anyone else who would like the make to
 



5 statement?
 



6 Seeing there are no hands coming forth, the
 



7 meeting is now closed.
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9 (The hearing concluded at 7:30 p.m.)
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1 


2 C E R T I F I C A T  E 


3 


4 I, Carol A. Boone, Notary Public and Court 


5 Reporter, hereby certify that the foregoing pages, 


6 numbered 2 through 16 inclusive, are a true and 


7 accurate transcription to the best of my ability of 


the hearing of THE PINE STREET BARGE CANAL PROJECT, 


9 taken before me on the 24th day of June, 1998, at 


10 Contois Auditorium, City Hall, Burlington, Vermont, 


11 in this matter now pending before the EPA. 


12 


13 I further certify that I am not related to 


14 counsel nor any party to the case in this matter, 


15 nor do I have any interest in the outcome of the 


16 case.
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Pine Street Canal Superfund Site 
Public Comment Sheet (cont...) 
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Karen Lumino 
Remedial Project Manager 
U.S. Environmental Protection Agency 
Region I (HBT) 
JFK Federal Building 
Boston, MA 02203 -0001 







 


Write your comments below and mail to EPA ...
 



EPA wants your written comments on the options under consideration for dealing with the contamination at the Pine Street 
Canal Superfund site. You can use the form below to send written comments. If you have questions about how to comment, 
please call EPA Community Involvement Coordinator Sarah White at 61II565-9260 or EPA's toll free number at 
1-888-EPA-REG1. This form is provided for your convenience. Please mail this form or additional sheets of written 
comments, postmarked no later than July 8,1998 to: 


Karen Lumino
 

Remedial Project Manager
 

U.S. Environmental Protection Agency
 

Region I, HBT
 

JFK Federal Building
 

Boston, MA 02203 000'
 

or E-Mail to: lumino.kar .. ja.gov
 

FAX: 617/573-9662
 



(Attach sheets as needed) 


Comment Submitted by: 


Mailing list additions, deletions or changes 


If you did not receive this through the mail and would like to 
a be added to the site mailing list Name: 
G note a change of address Address:_ 
O be deleted from the mailing list 
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Pine Street Canal Superfund Site
 

Public Comment Sheet (cent....)
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Fold, tape, stamp, and mail-


Karen Lumino 
Remedial Project Manager 
U.S. Environmental Protection Agency 
Region I (HBT) 
JFK Federal Building 
Boston, MA 02203 -0001 







 


Write your comments below and mail to EPA ...
 



EPA wants your written comments on the options under consideration for dealing with the contamination at the Pine Street 
Canal Superfund site. You can use the form below to send written comments. If you have questions about how to comment, 
please call EPA Community Involvement Coordinator Sarah White at 61II565-9260 or EPA's toll free number at 
1-888-EPA-REG1. This form is provided for your convenience. Please mail this form or additional sheets of written 
comments, postmarked no later than July 8,1998 to: 


Karen Lumino
 

Remedial Project Manager
 

U.S. Environmental Protection Agency
 

Region I, HBT
 

JFK Federal Building
 

Boston, MA 02203 - 0001
 

or E-Mail to: Iumino.karen@epamail.epa.gov
 

FAX: 617/573-9662
 



(Attach sheets as needed) 


Comment Submitted by:_ 


Mailing list additions, deletions or changes 


If you did not receive this through the mail and would like to 
a be added to the site mailing list Name: 
O note a change of address Address: 
O be deleted from the mailing list 
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From: Fred G Hill <hill@lemming.uvm.edu>
 

To: RICANAL.RIWMD(LUMINO-KAREN)
 

Date: 6/9/98 7:42am
 

Subject: Barge Canal Cleanup
 



Ms Lumino;
 



I was a critic of the initial measures proposed for cleaning
 

up
 

the Burlington (VT) Barge Canal area and should therefore
 

register an
 

opinion about the current, revised plan. Thanks very much for
 

keeping
 

me on your mailing list and updated with information. The
 

current
 

plan seems quite reasonable, less drastic and more in keeping
 

with the
 

realities.
 



Fred G Hill
 

61-C Church St, Burlington, VT 05401
 

PO Box 503, Burlington, VT 05402
 

802-864-4385
 

hill@lemming.uvm.edu
 



CC: Fred G Hill <hill@lemming.uvm.edu>
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Write your comments below and mail to EPA
 



EPA wants your written comments on the options under consideration for dealing with the contamination at the Pine Street 
Canal Superfund site. You can use the form below to send written comments. If you have questions about how to comment, 
please call EPA Community Involvement Coordinator Sarah White at 617/ 565-9260 or EPA's toll free number at 
I-888-EPA-REG1. This form is provided for your convenience. Please mail this form or additional sheets of written 
comments, postmarked no later than July 8,1998 to: 


Karen Lumino
 

Remedial Project Manager
 

U-S- Environmental Protection Agency
 

Region I, HBT
 

JFK Federal Building
 

Boston, MA 02203 - 0001
 

or E-Mail to: lumino.karen@epamail.epa.gov
 

FAX: 617/573-9662
 



At its meeting of June 25, 1998, the Burlington Planning Commission endorsed 
in concept the proposed remediation plan for the Barge Canal site. It is far 
sgperior and more cost effective than the 1992 proposal which the Commission 
unanimously rejected We are appreciative of the hard work of the members of 
the Pine Street Barge Canal Coordinating Council and for EPA's support in 
allowing this level of citizen involvement in devising an approriate" solution 


Sincerely, 


Wayne Senville, Chair, Burlington Planning Commission 
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From: John Brabant <JOHNB@dec.anr.state.vt.us>
 

To: R1CANAL.R1WMD(LUMINO-KAREN)
 

Date: 7/10/98 12:51pm
 

Subject: (Fwd) Pine St. Barge Canal Comment - Bioturbation
 



Ms. Lumino, below is a copy of an email I sent to Stan Corneille at
 

VTANR...FYI.
 



Forwarded Message Follows
 

From: "John Brabant" <JOHNB®dec.anr.state.vt.us>
 

To: Stan Corneille <stanc@dec>
 

Date: Thu, 9 Jul 1998 17:30:35 -0500
 

Subject: Pine St. Barge Canal Comment - Bioturbation
 

Cc: Skip Flanders <skipf@dec>,
 



George Desch <georged@dec>,
 

Chuck Schwer <chucks@dec>
 



Bcc: johnkoanrimsgis,
 

Johnb
 



Priority: normal
 



Stan, in followup to our discussion in the hallway a few weeks ago
 

regarding the remediation plan of the Pine St. Barge canal project, I


am writing you this email so that you can include in the record an
 

issue that comes to mind. As we discussed, I saw the diagram in the
 

Burlington Free Press and read the associated article on the cleanup
 

plan. The diagram and text indicated that the contaminated bottom
 

sediments would be isolated from the environment by virture of a
 

layer of clean sediment (clay, silt??) being distributed across the
 

canal bottom at a prescribed thickness. My concern is whether the
 

issue of whether this "fix" took into account the possibility of
 

bioturbation moving the contaminated sediments the plan hopes to
 

permanently isolate up into and throughout the confining layer. When
 

I did consulting work on PCB contaminated sediments in the Hudson
 

River, the big discussion up in EPA land was that the PCB's that were
 

anticipated to have long since been buried under the continuing
 

deposition of river sediment, were being found on top and throughout
 

the bottom sediments. It was concluded that this was the result of
 

burrowing organisms such as worms, clams and the like, continually
 

mixing the sediments and redistributing the PCB's. This process is
 

what has been termed "bioturbation". It has caused serious
 

complications for the Hudson River PCB cleanup and is now a major
 

factor that has to be addressed in any plan to deal with the PCB
 

contamination problem.
 



My questions and comments are as follows:
 



1. Was bioturbation considered during the development of the cleanup
 

plan??
 



2. If so, on what basis was it decided that bioturbation over the
 

longer term will not be a concern??
 



3. If bioturbation was considered and was considered to be a
 

concern, what measures does the cleanup plan contain to address this
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concern??
 



4. Have you reviewed the record of other projects where bioturbation
 

was a concern to find out what the level(s) of concern should be and
 

how these concerns were addressed (or are being addressed) at these
 

other projects?
 



Would you please include the above comments/concerns with the
 

comments received from the general public and make sure that the
 

Barge Canal Coordinating Council has a chance to review them. Would
 

you also see that I am placed on the mailing list for any responses
 

issued to comments received. Thanks. -John
 



John Brabant
 

Environmental Engineer
 

VT Solid Waste Management Program
 

vmail-(802)241-3463
 

email- johnb@dec.anr.state.vt.us
 

John Brabant
 

Environmental Engineer
 

VT Solid Waste Management Program
 

vmail-(802)241-3463
 

email- johnbOdec.anr.state.vt.us
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Linden E. Witherell 


777 South Prospect Street 
Burhngton, Vermont 05401 


1802) 862-8284 


July 8, 1998 


FACSIMILIE TRANSMISSION TO 617.573.9662 


Karen Lumino 
Remedial Project Manager 
U.S. Environmental Protection Agency 
Region I (HBT) 
JFK Federal Building 
Boston, MA 02203-0001 


Re: Pine Street Canul Superfund Site 


Dear Ms Lumino 


I am writing to document my concerns regarding the "Cleanup Plan Proposed for Pine Street 
Barge Canal Superfund Site Burlington, Vermont." 


After reviewing all of the available information, attending meetings of the Pine Street Barge Canal 
Coordinating Council, and participating in the public meeting on June 4, 1998,1 have the 
following concerns. 


•	 The plan does not result in a cleanup of the site, but rather merely covers-up the 
hazardous material on-site resulting in continuing serious ecological and public health 
hazards. 


•	 The plan does not provide adequate safeguards to require the Potentially Responsible 
Parties (PRPs) to take corrective action if the proposed plan does not work. 


•	 There was limited opportunity for true public input and review before completion of 
the plan. 


Concerns With Proposed "Cleanup" at the Barge Canal Plan 


As proposed, a sand/silt cap would be placed on the manufactured gas plant (MGP) residue 
wastes and all of the contaminants would remain on site. The theory is that the hazardous wastes 
are not presently in contact with the environment and present no human health or ecological 
hazard Further, the theory is that the hazardous materials will continue to remain isolated from 
the environment and microorganisms will, given time, break down the wastes into harmless 
materials 
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I have several concerns with the concept of"covering-up" the problem with a silt/sand cap, rather 
than cleaning up the site, First, the volume of wastes resulting from the production of coal gas on 
the site is immense The volume is in excess of 600,000 cubic yards which, at the June 4, 1998 
public meeting, was described as the largest MGP site in the nation. MGP residue wastes are a 
complex mixture of many harmful substances including heavy metals, such as lead and mercury, 
that were in the coal stock and organic chemicals, such as polycyclic aromatic hydrocarbons 
(PAHs) and volatile organic compounds (VOCs) created during the gasification process 


At the meeting, a representative of Johnson Company (JOCO), a firm hired by some of the PRPs, 
estimated that of the 600,000 cubic yards of wastes, at least 200,000 cubic yards are PAHs. 
These compounds are carcinogenic. Further, it was revealed at the meeting that many VOCs are 
present in the wastes including benzene, a known carcinogen and neurotoxin. Unfortunately, 
there is little information on the volume of VOCs at the site. When asked about the volume of 
benzene on site, the JOCO representative didn't know if there were ounces, quarts, gallons, or 
thousands of gallons on site 


Not only is there a very large volume of hazardous material at this site, but this material is on the 
shore of Lake Champlain. In fact, much of this hazardous material is just under the surface of the 
bottom of the Barge Canal inlet of Lake Champlain This site is upstream of the water supply 
intake for the City of Burlington. 


The theory that microorganisms will ultimately break this material down to harmless material is 
also of concern. How much time is required to accomplish this? None of the PRPs technicians at 
the June 4 meeting knew the answer It is known that some of the coal tar residual waste has 
been on site since 1895 and has not broken down into harmless substances yet 


Of greatest concern with the theory of microorganism breakdown is that the exact process of 
degradation is not fully known. Further information is needed on the intermediate degradation 
products (IDPs). Will any of the IDPs be less dense than the existing compounds with resulting 
escape of this material up through the silt/sand cap? Will any of the IDPs be more soluble with 
resultant escape into the water column? What is the toxicity of the IDPs? The answers to these 
questions are needed before reliance is placed on the theory that a silt/sand cap will contain the 
wastes and microorganisms will allow the site to "heal" itself. Unfortunately, it may not be 
possible to answer these questions and future work along these lines would result in even more 
resources being wasted. 
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It would appear that the safest course of action given the volume of the wastes, the hazardous 
nature of the wastes, and the location of these wastes would be to remove the wastes to a safe site 
that will not result in release to the environment The first ill-conceived attempt for dealing with 
this site, the 1992 Plan, envisioned the removal of the wastes with storage on-site which resulted 
in a continued threat to public health and the environment. The present ill-conceived plan of 
leaving the material on-site under a silt/sand cap is obviously much less costly but it does not 
result in any less long term threat to public health and the environment. 


Concerns with the lack of adequate safeguards to require the PRPs to take corrective 
action if the proposed plan does not work. 


For the reasons stated above, there are serious questions about the long-term threat presented to 
the public health and environment by the present "cleanup" plan. I have concerns about the 
adequacy of funds for long term monitoring of the site and corrective action if the proposed 
solution doesn't work 


As I understand the 1998 Plan, monitoring of the site is for only 30 years However, there is no 
estimate of how long it will take for the site to "heal" itself through microorganisms breaking 
down the wastes. It certainly appears that wastes deposited at the site as early as 1895 still 
remain hazardous It may take centuries, not decades, for the site to "heal" itself If the 1998 
Plan is accepted, the PRPs should be required to provide funds for the monitoring for a period 
equal to the time estimated for the site to fully "heal" itself. 


If the theory that a silt/sand cap will contain the wastes while microorganisms provide natural 
"healing" doesn't work, corrective action such as removal of the wastes to a safe site will be 
needed Because of the long-term nature of the concept of natural "healing", recognizable failure 
may not occur for decades or longer. The lime period for recognition of failure becomes very 
apparent when one considers that it took from 1895 (when the MGP began operation) until the 
late 1980s until it was recognized that "natural" on-site disposal of wastes was a failure 


Not only must one consider the long-term aspect of recognition of the failure, if it occurs, but 
attention must also be given to the long-term economic viability of the private PRPs. One of the 
largest PRPs, an electric power company, faces serious economic uncertainty with energy 
deregulation Another large PRP, a defense contractor, faces serious economic uncertainty and 
has undergone so many reorganizations in recent years that most don't even know its current 
name. 


In view of the long term nature of recognition of failure, if it occurs, of the 1998 Plan and the 
uncertainty of the long term viability of some, if not all, of the private PRPs, bonding for future 
corrective action, if required, should be required from the private PRPs at this time Why should 
taxpayers pay for cleanup in the future if fa lure does occur and the private PRPs no longer exist7 
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It would be irresponsible for EPA to accept a "cleanup" plan with as much uncertainty and risk as 
the 1998 Plan without allocating the risk to the private PRPs by requiring bonding at this time. It 
is understood that bonding is not routinely required but this is an "innovative" plan and the 
requirement for bonding should be thought of as an innovative concept of allocating future risk. 
In any event, if the plan is as good as has been proclaimed by the PRPs and their consultants, the 
cost of bonding should be very reasonable 


Concern about limited publjc input into the 1998 Plan 


In spite of the wide spread favorable publicity from the EPA concerning the Pine Street Barge 
Canal Coordinating Council, there were several possible problems with this approach 


True public input by means of the Council was very limited Membership on the Coordinating 
Council was restricted, There was no public announcement by EPA calling for volunteers to serve 
on the Council It appears that membership on the Council was by invitation only 


The majority of members on the Council were PRPs. Some of the Council members, such as the 
City of Burlington and the State of Vermont, which would appear to represent the public, were in 
fact PRPs. Unfortunately, the PRPs had an inherent conflict of interest because of possible 
concern about the costs of clean-up. 


In addition to limiting the costs of clean up, there were other conflicts of interest with some of the 
Council members. At the June 4th public meeting, the City of Burlington's representative seemed 
most interested in getting increased development at the site. 


The effectiveness of the Council was also limited because of the limited technical resources of the 
non-PRP members In a conversation with John Akey, he mentioned that the non-PRP members 
were almost totally dependent on the information provided by the consultants hired by the PRPs. 
For example, John said alternatives such a< cold weather removal of the wastes to lessen the 
escape of VOCs and rail transportation for removal of the wastes were not even introduced. 


Another limitation of the Council was the adoption of a consensus process for development of the 
1998 Plan The consensus process can resjlt in solutions, which represent the lowest common 
denominator In addition, a consensus process is very time consuming and can result in wearing 
participants down. 


Although the meetings of the Council were open to the public, public input was not encouraged. I 
attended several meetings of the Council and found them to be extremely bureaucratic. There 
was little opportunity to find out what was planned and even less opportunity to participate. It 
was as if the Council was a club and outsiders could come and observe, but not participate, in the 
activities of the club 







07/08/1998 22:30 802-865-2517 LINDEN WITHERELL	 PAGE 05
 



Karen Lumino 
JulyS, 1998 
PageS 


Unfortunately, the EPA has provided limited public input into this matter. It almost seems that 
EPA, after spending years on this project, is now trying to rush the project to completion. I feel 
that the June 4, 1998 public information meeting was the first real opportunity for the public to 
find out what was planned. However, that public meeting, plus the formal hearing on June 24, 
have not allowed sufficient time for true public input into this process. 


In summary, I urge the EPA to: 


•	 Carefully review the proposed containment by silt/sand cap with natural "healing" 
concept put forth in the 1998 Plan; 


•	 Require a monitoring period consistent with the time necessary for the site to be 
rendered harmless by natural "healing", if the 1998 Plan is accepted by EPA,, 


•	 Require the private PRPs to provide a construction bond at this time to cover the 
costs for removal and proper disposal of the wastes if failure occurs during the 
projected "healing" period, if the 1998 Plan is accepted by EPA; and 


•	 Allow for true public input by increasing the time for public comments. 


Please feel free to contact me if you have any questions. 


Sincerely, 


Linden E. Withered 







RESOLUTION
 



Resolution Relating to sponsors) councilors 
_K_eo^gh^Backus, MontroU 


Introduced 


BARGE CANAL RESTORATION Refered to 


Action:
 



Dace:
 



Signed by Mayor. <




CITY OF BURLINGTON 
In the \ e a r O n e T h o u s a n d N i n e H u n d r e d ami .Ninety-eight 


Resolved b\ the Ci t \ Counci l ot the C i t > of B u r l i n g t o n , as fol lows: 


• i - i WHEREAS, the Waterfront and the shore of Lake Champlain is an irreplaceable asset 


to the City of Burlington, worthy of care and thoughful stewardship by the City of Burlington; 


and 


WHEREAS, the site known as the Barge Canal in the City's South End has been 


contaminated by industrial waste, resulting in its designation by the Environmental Protection 


Agency of the United States of America (EPA) as a hazardous waste site; and 


WHEREAS, the site is close to neighborhoods and some of the City's most utilized 


recreational facilities, namely, the Bike Path and Oakledge Park; and 


WHEREAS, the restoration of the Barge Canal lands is a fundamental part of the long-


term Waterfront usage plan; and 


WHEREAS, the Barge Canal Coordinating Council, which includes members of the 


community, representatives of the Lake Champlain Committee and the Pine Street Arts and 


Business Association, the City of Burlington, the EPA, the Vermont Agency of Natural 


Resources, and the various corporations who have operated varied industries on the site 


known as the Barge Canal in the City's South End have agreed in principal to a settlement 


which ensures the safe containment of the environmental contamination in a fiscally 


responsible way; and 
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Resolution Relating to BARGE CANAL RESTORATION 


WHEREAS, the Barge Canal Coordinating Council endorses the proposed settlement 


agreement; 


NOW, THEREFORE, BE IT RESOLVED that the City Council of Burlington urges 


the EPA to accept this settlement as best for the community and the City, 


AND BE IT FURTHER RESOLVED that the City of Burlington urges the EPA to 


begin work on the agreed-upon containment strategy as quickly as possible. 


lj/my documents/barge canal resolution 
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UNITED STATES DISTRICT COURT
FOR THE DISTRICT OF RHODE ISLAND


)
EMHART INDUSTRIES, INC., )


)
Plaintiff, )


)
v, )


)
UNITED STATES DEPARTMENT )
OF THE AIR FORCE; UNITED STATES )
DEPARTMENT OF THE NAVY; )
UNITED STATES DEPARTMENT )
OF DEFENSE; MICHAEL B. DONLEY, )
IN HIS OFFICIAL CAPACITY AS )
SECRETARY OF THE UNITED STATES)
DEPARTMENT OF THE AIR FORCE; )
RAY MABUS, IN HIS OFFICIAL )
CAPACITY AS SECRETARY OF THE )
UNITED STATES DEPARTMENT OF )
THE NAVY; ROBERTM. GATES, IN HIS)
OFFICIAL CAPACITY AS SECRETARY)
OF THE UNITED STATES )
DEPARTMENT OF DEFENSE; AND )
THE UNITED STATES OF AMERICA )


)
Defendants. )


)


Civil Action No. 11-023S


FffiSTAMENDEDCOMWLMNT


PlaintiffEmhart Industries, Inc. ("Emhart") brings this action against Defendants United


States Department of the Air Force ("Air Force"), United States Department of the Navy


('~avy"), United States Department of Defense ("DOD"), Michael B. Donley in his official


capacity as Secretary of the United States Department of the Air Force, Ray Mabus in his official


capacity as Secretary of the United States Department of the Navy, Robert M. Gates in his


official capacity as Secretary of the United States Department of Defense, and the United States


of America (collectively, "Defendants") for damages and declaratory judgment with respect to
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dioxin contamination alleged, in whole or in part, to be the responsibility of Emhart at the


Centredale Manor Superfund Site in NorthProvidence, RhodeIsland (the "Site"). Emhart


claims, in this action, that Defendants are responsible, in whole or in part, for the allegeddioxin


contamination at the Site.


Parties


1. Emhart was a Connecticut corporation and was dissolved on February28, 2002


under Connecticutlaw, includingthe provisions now codifiedin Sections 33-886 and 33"887 of


the ConnecticutGeneral Statutes; Emharthas the legal capacity to bring this suit.


2. DefendantNavy is a department, agency, and/or instrumentality ofthe United


States, empoweredby Congress to sue and be sued in its own name.


3. DefendantAir Force is a department, agency, and/or instrumentality of the United


States, empoweredby Congress to sue and be sued in its own name.


~. DefendantDOD is a cabinet level department, agency, and/or instrumentality of


the United States, it controlsthe Navy and the Air Force, and it is empowered by Congress to sue


and be sued in its own name.


5. Robert M. Gates is the Secretary of the United StatesDepartmentof Defense;as


such, he controls the operations and activities of that Department. He is sued in his official


capacity.


6. MichaelB. Donley is the Secretary of the United States Department of the Air


Force; as such, he controls the operations and activities of that Department. He is sued in his


official capacity.


7. Ray Mabusis the Secretary of the United StatesDepartment of the Navy; as such,


he controls the operations and activities of that Department. He is sued in his official capacity.


-2-
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8. Defendant United States ofAmerica controls the above listed Defendants and


may sue and be sued in its own name.
,


Jurisdiction


9. This Court has subject matter jurisdiction over the claims asserted in Counts I, II,


and III pursuant to 42 U.S.C. § 9613(b) in that said claims arise out of the Comprehensive


Environmental Response, Compensation, and Liability Act ("CERCLA") and pursuant to 28


U.S.C. § 1331 in that said claims arise under the laws ofthe United States.


10. This Court has supplemental jurisdiction of the claim alleged in Count IV


pursuant to 28 U.S.C. § 1367 in that said claim is so related to the claims within this Court's


originaljurisdiction that it fOnTIS a part of the same case or controversy under Article III of the


United States Constitution.


11. This Court has subject matter jurisdiction over the claims for declaratory relief


pursuant to 28 U.S.C. §2201 and/or 42 U.S.C. § 9613(g)(2).


12. Venue lies in this Court pursuant to 28 U.S.C. § 1391(b) and 42 U.S.C. § 9613(b)


in that a substantial part of the events or omissions giving rise to the claims occurred in this


District, and the releases or threatened releases of hazardous substances occurred in this District.


13. Pursuant to 42 U.S.C. § 9620(a)(I), Defendants each have waived sovereign


immunity with respect to the claims in this action.


14. A copy ofthis Complaint will be provided to the Attorney General ofthe United


States and to the Administrator of the United States Environmental Protection Agency (the


"EPA") in accordance with 42 U.S.C. § 9613(1).


- 3 -
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A. The Site


15. EPA bas defined the Site as consisting of two parcels of land, 2072 and 2074


Smith Street in North Providence, Rhode Island, as well as adjacent portions of the


Woonasquatucket River and its floodplain. The Site includes Allendale Pond, Lyman Mill Pond,


and other areas.


16. On February 28, 2000, EPA issued to Emhart a Notice of Potential Liability with


respect to the Site. In said Notice of Potential Liability, EPA demanded that Emhart remediate


the Site and reimburse EPA for "response" costs, within the meaning of 42 U.S.C. § 9601(25),


incurred by EPA in connection with the Site.


17. On March 6, 2000, the Site was placed on the National Priorities List, pursuant to


Section 105(a) ofCERCLA, 42 U.S.C. § 9605(a).


18. EPA has alleged that Emhart is successor to Metro-Atlantic, Inc. ("Metro-


Atlantic"), and that a hexachlorophene plant that Metro-Atlantic operated at the Site for a period


ofless than one year in or about 1964 released 2,3,7,8-TCDD and other dioxins to the Site.


Emhart denies these allegations.


19. EPA has alleged that Metro-Atlantic and New England Container Company


("NECC")-which operated a facility for reconditioning steel drums on a portion of the Site


from approximately 1952 until the early 1970's-were "operators" of "facilities" at the Site.


20. EPA has issued a number of orders requiring Emhart and others to expend funds


to implement certain removal actions, and other actions to cleanup and/or remediate the Site.


21. Emhart has incurred substantial costs in complying with these orders and in taking


additional, reasonable and necessary remedial actions at the Site at the request ofEPA and


otherwise.


-4-
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22. EPA has not issued a Record of Decision describing the ultimate remediation of


the Site.


23. Emhart is informed and believes, and therefore avers, that once the Record of


Decision is issued, EPA will demand that Emhart, and others, undertake additional remedial


work at the Site potentially costing hundreds ofmillions of dollars.


24. On September 20,2007, EPA issued to the Department of the Air Force a Notice


of Potential Liability pursuant to Section 107(a) ofCERCLA, 42 U.S.C. § 9607(a), relating to


the Site.


25. On August 7,2007, EPA issued to the Department of the Navy a Notice of


Potential Liability pursuant to Section 107(a) ofCERCLA, 42 U.S.C. § 9607(a), relating to the


Site.


26. Emhart is informed and believes and therefore avers that Defendants have not


assumed their responsibilities for contamination of the Site.


B. Defendants Are Responsible for the 2,3,7,8-TCDD and Other Contamination
at the Site


27. In the course of its operations, NECC received drums for reconditioning from


Quonset Naval Base ("Quonset") and Otis Air Force Base C'Otis"), among others.


28. In the 1960's, NECC received at least 4800 drums from Quonset and Otis.


29. Emhart is informed and believes, and therefore avers, that these and other drums


received by NECC from Quonset and Otis contained chemical substances including tactical


military herbicides containing 2,3,7,8-TCDD dioxin.


30. NECC reconditioned drums by incineration and by washing. In the course of its


operations, the contents of drums were spilled and leaked on the Site and products of combustion
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were deposited on the Site. Hazardous substances, including substances in drums received from


Quonset and Otis, were released as a result ofNECC's operations.


31. Emhart is informed and believes, and therefore avers, that the actions ofNECC in


incinerating and washing drums, as part ofthe reconditioning process, resulted in the "release"


into the "environment," within the meanings of 42 U.S.C. §§ 9601(8) and 9601(22), of various


hazardous substances, including 2,3,7,8-TCDD dioxin, that came from Defendants.


32. Among other hazardous substances detected on the Site were 2,4,5-


Trichlorophenoxyacetic acid ("2,4,5-T") and 2-(2,4,5-trichlorophenoxy)propionic acid ("2,4,5-


TP"), a herbicide known as "Silvex." The 2,4,5-T and Silvex detected on the Site are co-located


with high concentrations of2,3,7,8-TCDD dioxin.


33. The 2,4,5-T and Silvex used at the time ofNECC's operations at the Site


contained 2,3,7,8-TCDD dioxin.


34. The 2,4,5-T and Silvex detected on the Site were not generated or used by Metro-


Atlantic.


35. The substances 2,4,5-T and Silvex do not have any substantial domestic uses.


Emhart is informed and believes, and therefore avers, that Defendants are the only sources of


these substances that have been discovered on the Site.


36. Given the relatively short half lives of2,4,5-T and Silvex, among other things, the


discovery of these contaminants at detectable levels on the Site, decades after the cessation of


NECC's steel drum reclamation operations, indicates that large quantities of these contaminants,


which contained 2,3,7,8-TCDD, were released on the Site as a result of delivery of steel drums to


the Site from Quonset and Otis.
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37. Emhart is informed and believes, and therefore avers, that during the 1960's, a


number of tactical military herbicides were used at Quonset and Otis, including 2,4,5-T, Silvex,


2,4-D, and Methylchlorophenoxypropionic acid C"MCPP").


38. Emhart is informed and believes, and therefore avers, that steel drums containing


those substances were delivered to the Site from Quonset and Otis.


39. Emhart is informed and believes and therefore avers that 2,4,5-T and Silvex


delivered to the Site from Quonset and Otis were a significant cause of the 2,3,7,8-TCDD dioxin


contamination that has been detected at the Site.


40. Emhart denies that it is responsible for any of the 2,3,7,8-TCDD dioxin


contamination that has been detected at the Site.


COUNT I
Cost Recovery under CERCLA - All Defendants


41. Emhart incorporates the allegations contained in paragraphs 1 through 40 ofthe


Complaint, as if set forth in full herein.


42. Emhart is informed and believes, and therefore avers, that the Site constitutes a


"facility" or "facilities" within the meaning of42 U.S.C. § 9601(9).


43. Emhart is informed and believes, and therefore avers, that Defendants by contract,


agreement, or otherwise arranged with NECC for disposal or treatment, or transport for disposal


or treatment, ofhazardous substances owned or possessed by Defendants.


44. Emhart is informed and believes, and therefore avers, that these "hazardous


substances," within the meaning of42 U.S.C. §§ 9601(14), that were once owned by Defendants


were released upon the Site.
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45. The aforesaid releases or threatened releases ofhazardous substances at the Site


have caused Emhart, pursuant to the demand at EPA, to incur "response" costs within the


meaning of42 U.S.C. § 9601(25).


46. Emhart is informed and believes, and therefore avers, that EPA will in the future


demand that it incur additional response costs


47. Pursuant to 42 U.S.C § 9607(a), Emhart is entitled to recover from Defendants the


response costs that it has incurred in connection with the Site, plus interest.


COUNT II
Contribution under CERCLA - All Defendants


48. Emhart incorporates the allegations contained in paragraphs 1 through 47 ofthe


Complaint, as if set forth in full herein.


49. Emhart is informed and believes, and therefore avers, that an administrative


proceeding pursuant to CERCLA is presently pending against Emhart.


50. Emhart is informed and believes, and therefore avers, that Defendants by contract,


agreement, or otherwise arranged with NECC for disposal or treatment, or transport for disposal


or treatment, of hazardous substances owned or possessed by Defendants.


51. Emhart is informed and believes, and therefore avers, that these "hazardous


substances," within the meaning of42 U.S.C. §§ 9601(14), that were once owned by Defendants


were released upon the Site.


52. The aforesaid releases or threatened releases ofhazardous substances at the Site


have caused Emhart, pursuant to the demand at EPA, to incur "response" costs within the


meaning of42 U.S.C. § 9601(25).


53. Emhart is informed and believes, and therefore avers, that EPA will in the future


demand that it incur additional response costs
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~4. Defendants are liable to Emhart for Defendants' proportionate shares of all


response costs incurred or to be incurred by Emhart in connection with the Site pursuant to 42


U.S.C. § 9613(1)(1).


cOUNTID
Divisibility - All Defendants


55. Emhart incorporates the allegations contained in paragraphs 1 through 54 of the


Complaint, as if set forth in full herein.


56. The contamination at the Site is divisible and Emhart is responsible for no more


that its divisible share, if any, ofthe contamination at the Site.


COUNT IV
Equitable Indemnity - All Defendants


57. Emhart incorporates the allegations contained in paragraphs 1 through 56 of the


Complaint, as if set forth in full herein.


58. Emhart is informed and believes, and therefore avers, that Defendants by contract,


agreement, or otherwise arranged with NECC for disposal or treatment at the Site, or transport


for disposal or treatment at the Site, of hazardous substances owned or possessed by Defendants.


59. EPA issued orders concluding that Emhart is a "liable party" within the meaning


of42 U.S.C. § 9607. As result of said orders, Emhart has paid "response" costs within the


meaning of 42 U.S.C. § 9601(25).


60. EPA issued orders concluding that the Navy and the Air Force are each liable


parties within the meaning of42 U.S.C. § 9607, and that the Navy and the Air Force are liable


for "response" costs within the meaning of 42 U.S.C. § 9601(25).


61. All Defendants are liable for "response" costs.
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62. Defendants are liable for response costs incurred by Emhart and that in the future


may be incurred by Emhart.


63. Emhart is entitled to indemnification from Defendants.


COUNT V
Declaratory Judgment - All Defendants


64. Emhart incorporates the allegations contained in paragraphs 1 through 63 of the


Complaint, as if set forth in full herein.


65. There is a case or controversy between Emhart and Defendants concerning the


nature and extent of the obligation of Defendants to pay for anticipated future response costs


with respect to the Site.


66. Emhart is entitled to a declaration that Defendants are liable to Emhart for the


costs that EPA has demanded and will in the future demand that Emhart pay with respect to the


Site, as claimed herein.


Prayer for Relief


WHEREFORE, plaintiffEmhart Industries, Inc. prays that this Court:


A. Award Emhart Industries, Inc. the damages to which it is entitled as a result of the


conduct ofDefendants, including but not limited to response costs, costs of remedial or removal


actions, costs ofcontainment, cleanup, restoration, and removal ofthe hazardous wastes and


attorneys' fees, that Emhart Industries, Inc. has incurred to date and will incur in connection with


the Centredale Manor Superfund Site, plus interest, costs and attorneys' fees;


B. Enter a declaratory judgment that Defendants are liable for all costs, including but


not limited to, response costs, costs of remedial or removal actions, costs of containment,


cleanup, restoration, and removal of the hazardous wastes and attorneys' fees that EPA will
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demand Emhart Industries, Inc. to incur in connectionwith the Centredale Manor Superfund


Site;


C. Award Emhart Industries, Inc. such other and further relief as the Court deems


just and proper.


Jury Demand


Emhart demandsa trial by jury of all issues so triable.


Respectfully submitted,
EMHART lNDUSTRlES, INC.,


By its attorneys,


lsi Rachelle R. Green
Rachelle R. Green, Esq. (#5870)
Duffy & Sweeney, Ltd.
One Financial Plaza, Suite 1800
Providence, RI 02903
Tel.: (401) 455-0700
Fax: (401)455-0701
rgreen@duffysweeney.com


Jack R. Pirozzolo,Esq. (pro hac vice)
FoleyHoag LLP
155 SeaportBoulevard
Boston, MA 02210
Tel.: (617) 832-1000
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1                 P R O C E E D I N G S
2
3                   JAMES R. KITTRELL
4
5 having been satisfactorily identified by the
6 production of his driver's license, and duly sworn
7 by the Notary Public, was examined and testified as
8 follows:
9


10              CONTINUED DIRECT EXAMINATION
11      BY MR. RAY:
12      Q.   Good morning again, Dr. Kittrell.
13      A.   Good morning.
14      Q.   Nice to see you.  Here's what I'm going to
15 try to do and hopefully we can move this along.  I'm
16 going to have a few general questions, and then I'm
17 just going to go through the report, which is why
18 I've put it back in front of you, page by page, but
19 I suspect that will go much quicker.
20           MR. PIROZOLLO:  Do you have a copy?  I
21 didn't bring one.
22      Q.   Because we have been together now for
23 several days, a lot of it we have already covered.
24 So hopefully it will go quickly.  Obviously I'll
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1 touch on some of the same topics we've talked about,
2 but hopefully I will not have to repeat a lot of
3 that prior question and answer.
4           I do want to start with a basic general
5 question, and that is, in this case, have you, in
6 the course of the work you've done since your first
7 report through this January 7, 2011 report, done
8 what you would consider to be a chemical
9 fingerprinting study of the site?


10      A.   I have done elements of it.  I have not
11 finished it.
12      Q.   Okay.  Can you just describe for me what
13 elements you have done?
14      A.   That's working over about the last three
15 years.  But in general terms, the first couple of
16 reports that I wrote had to do with identifying
17 potential sources of contamination of the site.  It
18 was the examination of the possible contents of a
19 variety of barrels and materials that may have been
20 delivered to the site.  So that was the first step.
21           Subsequent to that time I began, among
22 several rebuttal reports, I began to assess the
23 characteristics of the potential sources of
24 contamination that were at the site.
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1      Q.   What do you mean by -- you talked or your
2 first step was looking at potential sources?
3      A.   Potential sources restricted by barrels.  I
4 think it was the first report or two I wrote
5 strictly addressed possible contents of the barrels
6 that were known to have been delivered to the site.
7      Q.   Okay.  I'm sorry, I interrupted you.  Now
8 you were talking about characteristics of potential
9 sources at the site?


10      A.   Correct.
11      Q.   What do you mean by that?
12      A.   That began initially with the assessments
13 of what types of sources might be present in an HCP
14 plant, a Metro Atlantic examination of the various
15 steps that one goes through the plant, and were the
16 possible sources of any contamination that might
17 arise.
18           I made, I think, comments early on as to
19 whether I thought it was likely that the source of
20 contamination might be residue from deliveries is
21 one example.  I looked at issues whether I believed
22 there to be sewers at the site, whether I believed
23 there to be penetrations through the floor, the
24 poured slab, a number of issues such as that.
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1           I also looked at the characteristics of the
2 TCP or the contamination at the site, and
3 particularly in those samples that Dr. Taylor has
4 referred to as "source like."  And I've spoken to
5 the subject of source-like samples numerous times.
6 I pointed out that that is her definition, not one
7 that I would use.
8           I pointed out that it's not a very specific
9 definition.  It appears to be simply a shorthand


10 identification of some compositions of some samples
11 she observed that seemed to be different from other
12 samples she observed at the site; sometimes it's a
13 mathematical definition associated with that.
14           With respect to those samples, which again,
15 some 30 or so samples at this point in time, I
16 examined the nature, the profile, if you will, of
17 the TCDD and the various congeners that were
18 observed in those samples.
19           I then examined what industrial sources
20 could have created that particular congener pattern,
21 that particular profile, and I concluded from that
22 that the assertions that Dr. Taylor made that this
23 profile was characteristic of all TCP made in the
24 United States, as well as that made by
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1 Diamond-Alkali, I concluded that that conclusion by
2 Dr. Taylor was incorrect, and that she did not
3 address the issues that were even necessary to draw
4 such a conclusion. I questioned the fact whether she
5 was trained to do so as well.
6           Then I proceeded to exam the various
7 manufacturing sites of TCP that were known to exist
8 in the 1950s, 1960s and 1970s, and identified that
9 there are two broad categories of TCP product that


10 were produced in the United States during this time
11 period; one is a crude TCP typified by
12 Diamond-Alkali where the TCP product was taken from
13 a reactor in which a number of reactions occurred,
14 and that TCP was not further purified.
15           It was simply sold as is to, in this case,
16 Metro Atlantic, and that had a certain congener
17 profile that was based upon both data and upon
18 mechanistic examinations of how the reactions
19 occurred.
20           Then there's another category of TCP in
21 terms of the source characterization that was
22 produced in a purified form that was both controlled
23 in terms of how the reactors operated, but also was
24 purified by various steps which differed from
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1 manufacturer to manufacturer, some distilled, some
2 extracted, some decanted, that had the effect of a
3 change in the congener profile, stripping out all of
4 the heavier materials that were present, the higher
5 chlorine content congeners that were present in that
6 profile, and as a result, making it appear to be
7 primarily TCDD and nothing else, because of actions
8 taken to purify it to that point.
9           That is the type of material that I


10 concluded was found in the so-called source-like
11 samples.  It was not and could not have been
12 produced by Diamond-Alkali.
13           So I looked where it might have been
14 produced, where was its source, and I turned back
15 to, on the one hand, the examination of the barrels
16 coming to the site.  I also reviewed information on
17 photographs of the site.  I also looked at other
18 analyses at the site; for example, the presence of
19 various herbicides that were found.
20           I looked at the degradation products of
21 herbicides, 2,4-T having a degradation product which
22 is TCP, for example, and concluded that for the base
23 of that information that the more likely than not
24 the source of the so-called source samples was, in
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1 fact, a TCP which was, again, not from
2 Diamond-Alkali, but from another manufacturer other
3 than Diamond-Alkali that had a purified material,
4 and most likely that was that associated with the --
5 or accompanied by the various herbicides that were
6 brought to the site, most predominantly being that
7 from the two military bases that delivered large
8 numbers of barrels to the site in the late '60s.
9           I examined, as part of the fingerprinting


10 activity, some of the mathematical activities
11 undertaken by Mr. Mauro that were attempting to
12 conclude that his analysis led one to believe that
13 these source-like samples so-called that were in his
14 group of samples he analyzed were also from Metro
15 Atlantic, and I disagreed strongly with both his
16 analysis, but also the audacity that one could
17 attribute that to a particular chemical plant as a
18 result of a mathematical analysis of a set of data
19 using the particular tools that he used.
20           It's not possible to draw that specific
21 conclusion from the use of that particular tool in
22 this application.
23           So in terms of the fingerprinting, that's
24 kind of where I stand.  I may have overlooked some
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1 items.  From memory I think I have some six or eight
2 reports or so that I've submitted having to do
3 primarily with rebuttals, but also setting forth
4 some of these topics.
5      Q.   Thank you.  That's very helpful.  Now, you
6 have done chemical fingerprinting exercises in your
7 other work, correct?
8      A.   Yes, that's correct.
9      Q.   Describe your training or education as it


10 relates specifically to chemical fingerprinting
11 exercises that you just described, the specifics of
12 what you just described here?
13      A.   In part it's education, also it's virtually
14 part of my daily activities that I have been
15 performing over my entire career.  Therefore, I
16 picked up a lot of information from either my own
17 activities, my own reading, or my own interaction
18 with a variety of other parties who are expert in
19 the field.
20           But to your specific question, I began --
21 my undergraduate degree was in chemical engineering.
22 That field is the use and adaptation of chemistry
23 for the betterment of mankind I think is the way the
24 AICHE, the organization, describes it.
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1           So I have had organic chemistry, I've had
2 physical chemistry, I've had all the range of
3 undergraduate chemistry courses.  I continued on in
4 my Master's and my doctorate degree work.  I have a
5 Ph.D. in chemical engineering.
6           The title of my thesis was something like
7 "Mathematical Methods of Mechanistic Bottling," how
8 do you assess data to determine the mechanisms that
9 are operative in the chemistry that created those


10 data, and I have 20 or so peer-reviewed
11 publications, maybe 25 peer-reviewed publications,
12 chapters in books, having to do with the
13 mathematical modeling, an example of which would be
14 some of the work that Mr. Mauro was involved with,
15 mathematical modeling in order to examine the
16 mechanisms of the reaction, and that's basically
17 taking data that you had available to you.
18           And from that, basically doing the same
19 thing, an analysis to determine the reactions that
20 occur that created those data.
21           I went from there to Chevron, and at
22 Chevron my charge was inventing new catalysts.  A
23 catalyst is a substance which accelerates a
24 reaction.  In order to invent a catalyst, you have
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1 to know what are the features of the reaction you're
2 trying to promote, which you would obtain by the
3 same type of chemical fingerprinting activity.
4           You look at the products that you have
5 made, the compositions of the materials, you look at
6 your knowledge of the structure and the chemistry of
7 the reactions, and from those you're able to proceed
8 in the same sort of skill sets that I have been
9 describing to understand the reactions, and thereby


10 develop catalysts.
11           Over that period I have had about 25
12 patents issued during that period of my life, about
13 50 total now, that were based upon fingerprinting,
14 if you will, applied to the development of
15 catalysts.
16           I proceeded from there to the University of
17 Massachusetts where I taught subjects that were,
18 again, in the same field.  Those subjects, although
19 one of my primary research activities was in
20 environmental areas, it was involved with, again,
21 catalysts and reactions that occur relative to
22 either the environment itself or to controlling
23 problems related to the environment.
24           I went from there to the company that I
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1 currently work for, KSE Incorporated.  KSE has as
2 its original and one of its primary missions the
3 development of new technology that we license to
4 companies to implement.  In order to do that, it's
5 the same chemical fingerprinting activity that's
6 gone on, that I have pursued daily.
7           I have currently about 12 people in the
8 company.  Most of them are either chemists or
9 engineers, chemical engineers, or environmental


10 scientists, and I have taught all of them to do the
11 same activity, and they have begun obtaining
12 catalysts and patents for the same type of
13 techniques, and we've successfully licensed those.
14           So virtually from the time I was a Ph.D.
15 student until today, including today, I hope it's
16 not until today --
17      Q.   Fair enough.
18      A.    -- that I have been engaged in basically
19 the field of chemical fingerprinting, sometimes
20 applied to resource contamination, such as the
21 Superfund site.
22           I have a case currently going on with the
23 Department of Justice on another Superfund site that
24 I'm in the process of completing the same activity,
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1 and I have a major PCB case, polychlorinated
2 biphenyls, that's probably larger than this case
3 that I'm also doing a similar activity on.
4           It entails, for example, a PCB case, how
5 did people make this stuff, what equipment did they
6 use, what procedures did they use, what chemical
7 principles did they use to apply this case to paper,
8 and how did that get into the rivers, if you will.
9           So again, it's the same picture case after


10 case for the environment, but more notably, day
11 after day in my normal activities at the company
12 that I'm applying these same thoughts and
13 principles.
14      Q.   In these type of cases, the Superfund
15 cases, where you're trying to determine the source
16 of contamination, is there or are there specific
17 references that somebody in your field would either
18 be familiar with or might consult that would outline
19 the methods you would use for fingerprinting and
20 source identification?
21      A.   Pieces of it.  There are many, for example,
22 in terms of texts, in terms of books, that relate to
23 various instrumental applications, various patterns
24 and attributes you can find from the use of those
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1 applications.
2      Q.   Can you give me examples?
3      A.   Well, the one that's often cited is the
4 chapter that Fields wrote.
5      Q.   Shields?
6      A.   Shields, I'm sorry.  It's in one of the
7 opinions of chapters...
8      Q.   Are you referring to the Shields chapter in
9 the Morrison and Murphy "Environmental Forensics"


10 textbook?
11      A.   I don't know whether it's Morrison and
12 Murphy or Murphy and Morrison.  There's a couple of
13 books like that.  Yes, that's one example.  Those
14 are useful.
15           More commonly people will be going to the
16 literature whereby you're not really necessarily
17 trying to learn how to do the field, but you're
18 trying to gather information that pertains to your
19 activity, to one's individual activity.
20      Q.   That's for more specific information,
21 right?
22      A.   That's for doing your job.  Most people
23 that I work with, at least, are not trying to learn
24 how to do fingerprinting.  They're trying to learn
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1 -- they're trying to determine what information they
2 can glean from the chemistry of the reaction
3 analyses done by others, et cetera, that pertain to
4 the problem at hand.
5           I don't normally refer to books to learn
6 how to do the field, and I think there are pieces of
7 them in books that I've seen, but I couldn't give
8 you a book that kind of says start with this first
9 and do this last.


10      Q.   Now, the first thing you identified as part
11 of your exercise was potential sources, and you
12 talked about barrels.  My recollection, and you can
13 correct me if I'm wrong, is that your first two
14 reports did not deal with Metro Atlantic; is that
15 correct?
16      A.   I think the barrels were all destined for
17 Metro Atlantic.  I'm not sure I understand.  The
18 answer is, I think it was Metro Atlantic, yes.
19      Q.   Metro Atlantic being the chemical company
20 as opposed to New England Container?
21      A.   Yes.
22      Q.   My question is, in your first couple of
23 reports, did you evaluate different processes that
24 Metro Atlantic was engaged in as a chemical company
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1 as opposed to Bradford Soap and others?
2      A.   I did not.
3      Q.   Why, if you were trying to determine the
4 source of the contamination on that property, did
5 you not consider Metro Atlantic as a potential
6 source?
7      A.   To clarify, I was not trying to determine
8 the source of contamination on the property at that
9 point in time.


10      Q.   Okay.
11      A.   I was asked to examine the potential
12 contents of barrels that came to the property.  I
13 did not have a broader mission or a broader
14 assignment having to do with the prosecution of the
15 case in general.
16           Mine was specifically to address that
17 issue, which is what was the contents of the
18 barrels, and not -- by the way, I've used that
19 information as I've gone further as source
20 information, but that was not my scope at the
21 earliest two reports.
22      Q.   Is it fair to say that your scope changed
23 after Dr. Taylor issued her report to which you were
24 asked to respond?
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1           MR. PIROZOLLO:  Objection.
2      A.   I don't think that's fair.
3      Q.   At what point were you asked to identify
4 the source of the contamination as opposed to what
5 was in the barrels?
6      A.   A source of contamination where?
7      Q.   At the Metro Atlantic site.
8      A.   Again, I describe what I've done in my
9 first opening ten minutes, and I don't know that


10 there was a point where somebody said, you know,
11 your task is to try to identify the source of some
12 particular contamination, whether it be the
13 so-called source-like samples or whether it's other
14 samples.  I don't know of a time where anyone said
15 this is your challenge now.
16           It's been a process of a study of the site,
17 which I've contributed as I've been asked and as I
18 have been able.
19      Q.   For each of the companies that you
20 identified in your first report, you went through an
21 exercise to determine what chemicals they may have
22 used, handled, stored or disposed of in 55-gallon
23 steel drums, correct?
24      A.   55-gallon drums, yes.
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1      Q.   Did you ever perform that same exercise for
2 the Metro Atlantic operations at the Centredale
3 site?
4      A.   I have not.  Specifically, by the way,
5 those were chlorinated contents, although I looked
6 at more than chlorinated.  The interest was
7 chlorinated materials.
8      Q.   Now, you talked about creating profiles,
9 and we talked a lot last time about dioxin congener


10 profiles, correct?  Do you recall those
11 conversations?
12      A.   Correct.
13      Q.   My notes reflect that when you were talking
14 about what a profile was, one of the terms you used
15 was it would be the composition of chemicals in a
16 source, and you gave -- and again, I'm not trying to
17 put words in your mouth.  I will follow up with some
18 of the specifics.  But some of the different
19 relevant factors, as you considered a profile, were
20 the presence or absence of certain chemicals, the
21 amount, the percentage, the parts per million,
22 relative amounts, and ratios, as well as other
23 physical or chemical properties, like densities or
24 viscosities for example.
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1           Are those all factors that might be
2 considered in a profile of a particular company or
3 source that you're evaluating?
4      A.   Yes, generally.  I don't recall that
5 specific list.  Again, each industry or each company
6 is slightly different in terms of its
7 characteristics, but as kind of a broad brush
8 treatment, that would be correct.
9      Q.   And certainly as you considered potential


10 sources in this case, one of the factors that was
11 important to you was the presence or absence of
12 dioxin or furan congeners, correct?
13      A.   One of the factors, yes.
14      Q.   Was the amount of the dioxin or furan
15 congeners important in your preparation of the
16 profiles?
17      A.   Define amount?
18      Q.   Well, let's start with concentration.
19      A.   The concentration of congeners that are in
20 TCP is of interest.  This was measured in grams per
21 milliliter, grams per liter, moles per liter,
22 something of that sort.
23           Soil concentrations are important.  This
24 might be nanograms of contaminant per kilogram of
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1 soil.  That would be relevant.
2           So in those two constructs specifically,
3 the concentration would be of interest.
4      Q.   And certainly in the environmental samples
5 that were obtained at the Centredale site were often
6 measured in concentration units like nanograms per
7 kilogram or picograms per gram, correct?
8      A.   That is correct.
9      Q.   Separate and apart from the environmental


10 samples, which just for simplicity sake we'll say
11 were contaminated, as someone who looks at potential
12 sources that may have caused that contamination, you
13 looked at a number of different potential sources,
14 correct?
15      A.   Yes.
16      Q.   Okay.  And as you looked at the sources,
17 did you look at concentration of the different
18 constituents in the potential sources?
19      A.   Yes.
20      Q.   How did you obtain that information?
21      A.   Well, one major source was the dioxin
22 registry publications by NIOSH, the National
23 Institute of Occupational Safety and Health.  They
24 had considerable historical information related to
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1 the various manufacturing plants that were there.
2           There are a variety of other sources of
3 public information about that.  I think I cited it
4 in my report, the information on the concentrations
5 of TCDD, the 2,3,7,8-TCDD, in TCP produced and sold
6 by Dow in that time period.  So that would be
7 another example of the use of the concentrations of
8 materials in the TCP.
9           The characterization between purified and


10 crude TCP is substantially related to concentrations
11 of materials in that TCP.  If the concentration of
12 TCDD, for example -- and by that I mean the
13 2,3,7,8-TCDD -- if the concentrations of TCDD were
14 one PPM or a half a PPM in TCP, that is likely to be
15 a purified material.
16           Whereas if the concentration is 100 PPM
17 TCDD, that is likely not to be a purified material.
18 That's not the only factor I consider, but it
19 exemplifies the use of concentrations in the fluid
20 in my analysis.
21      Q.   In your evaluation of profiles of different
22 manufacturers of TCP, did physical characteristics
23 play a role?
24      A.   I don't know what you mean by physical
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1 characteristics?
2      Q.   Such as densities or viscosities.
3      A.   I don't recall that being an issue in the
4 analysis I've performed.  It's been a little over a
5 year since that time.  I don't recall the densities
6 or the viscosities of interest.
7           Color, I presume, would be a physical
8 characteristic.  That would be an item of interest.
9 Normally the color is due to impurities.  So


10 impurities are more prevalent in crude than in
11 purified TCP.
12      Q.   You mentioned DOJ earlier, and to make sure
13 we're up to date, you previously talked about three
14 cases you were working on with DOJ.  One was the
15 Sunoco case in Philadelphia, which I believe you
16 said has been resolved, correct?
17      A.   It's been settled.  I'm not sure it's been
18 resolved.
19      Q.   Fair enough.  I think you referred to a
20 case in Oklahoma that had two different parts to it.
21 Is that accurate?
22      A.   That's correct.
23      Q.   Can you just describe for me what the two
24 different parts are?
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1      A.   Yes.  One part has to do with an allegation
2 that the United States Government facilitated
3 contamination at a Superfund site by virtue of its
4 involvement in producing aviation gasoline during
5 World War II, and we were trying to figure out
6 whether that was in fact the case.
7           Was the site contamination that was present
8 of the nature that reflected the operations of the
9 refinery in World War II, what products exactly were


10 made by that refinery in World War II that relate to
11 this issue, and one of the refiners in the area were
12 involved in that transaction.
13      Q.   And you're working on behalf of the
14 government and the government is presumably a
15 Defendant in that claim?
16      A.   In that particular claim, the government is
17 the Defendant that I'm retained by the Department of
18 Justice, yes.
19      Q.   Have you issued an expert report or reports
20 in that case?
21      A.   Yes.
22      Q.   And have you had your deposition taken?
23      A.   I've had one deposition so far.
24      Q.   How many reports did you issue in that
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1 case?
2      A.   I've issued three, I believe.
3      Q.   In that part of the case?
4      A.   In that part of the case, one.
5      Q.   Then there's another part of the same case?
6      A.   Yes.  In this case, the government is the
7 Plaintiff, and the issue has to do with the
8 responsibility and who's to pay for the
9 contamination of the site as of the point the


10 refinery shut down in the mid-'80s.
11           In this particular case, the trustees of
12 the refinery are claiming that the contamination is
13 subject to the petroleum exclusion, and the question
14 that I addressed, based upon the fingerprinting
15 analysis, is the contamination due to a petroleum
16 source or something else.
17      Q.   Are you working for different branches of
18 the government in that case?  I know DOJ is overall,
19 but --
20      A.   Different attorneys?
21      Q.   Yes.
22      A.   Yes.  Different attorneys, different
23 locations.
24      Q.   Is the one where the government is the
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1 pursuing party, is that on behalf of some agency,
2 like EPA?
3      A.   I think so, yes.
4      Q.   And when the government is on the defense
5 side, is that an agency like the Department of
6 Defense or Energy?
7      A.   I don't know.
8      Q.   The second part where the government is on
9 the offensive, have you issued reports on that part


10 of it?
11      A.   Two, yes.
12      Q.   Have you had your deposition taken?
13      A.   No.
14      Q.   Those are both pending in Oklahoma?
15      A.   I think they are pending in Delaware.  The
16 corporation is registered in Delaware.
17      Q.   I'm sorry, the site?
18      A.   The site is Oklahoma, yes.
19      Q.   What's the name of the refinery?
20      A.   It's gone through several names.  It's most
21 commonly now referred to as the Oklahoma Refining
22 Company, ORC.  It is also commonly referred by
23 several of its predecessors, which is either APCo --
24      Q.   APCo?
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1      A.   Yes; or Anderson Pritchard Corporation,
2 which became APCo.
3      Q.   Other than the three cases, the two
4 Oklahoma and Philadelphia, are you involved in any
5 other cases with the DOJ right now?
6      A.   No.
7      Q.   Is there any other matters for which you've
8 been retained in litigation which are not reflected
9 in your CV in Exhibit 1?


10      A.   I have been retained by Georgia-Pacific in
11 a PCB case which I believe is not in Exhibit 1.  Let
12 me just check Exhibit 1 briefly.
13      Q.   Just for the record, we're talking about
14 Exhibit 1 of the May 7th deposition.
15      A.   It's Exhibit 2, I believe.
16      Q.   Exhibit 2, which is attached to Exhibit 1.
17      A.   I'm sorry.
18      Q.   Exhibit 2 of your report?
19      A.   Correct.
20      Q.   Have you issued an expert report in the
21 Georgia-Pacific case?
22      A.   No.
23      Q.   So I assume you have not given a
24 deposition?
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1      A.   That's correct.  I've now lost the pending
2 question.  It was other cases that are not listed
3 here?
4      Q.   Right.
5      A.   There are other ones.
6      Q.   Okay.
7      A.   There's quite a number of other ones that
8 are not listed here.  These are simply cases for
9 which depositions have taken place, not cases I'm


10 working on, not cases I've issued reports on, and
11 there are quite a number that are not reflected
12 here.
13      Q.   Any other cases that are not listed there
14 in which you've given testimony in the last four
15 years?
16      A.   Yes.  I have given testimony this year,
17 2011.
18      Q.   What case would that be?
19      A.   I had two trials.  One is a benzene tort.
20 It had to do with historical equipment and what
21 benzene contamination occurred in the 1970s and
22 '80s.
23      Q.   Where is that case pending?
24      A.   That case is -- the trial is resolved.  The


Page 31


1 trial is complete.  It was in Los Angeles, but it's
2 no longer pending.
3      Q.   What was the name of that case?
4      A.   That was Head, H-e-a-d, versus Chevron, I
5 believe it was.  I think it was Head versus Chevron.
6      Q.   Did that result in a verdict, a trial
7 verdict?
8      A.   Yes.
9      Q.   Who did you work for in that case?


10      A.   I was retained by Steptoe & Johnson, an
11 attorney firm in Los Angeles.
12      Q.   Who did they represent?
13      A.   They represented a number of suppliers of
14 chemicals.  The principal one was Shell Oil.  I also
15 had a trial during this year that is a continuation,
16 the fifth bullet down.
17      Q.   Arch Chemicals?
18      A.   Yes.  That's gone to trial.
19      Q.   What's the nature of that case?
20      A.   That particular case had to do with the
21 role of the interaction of chemicals, one of which
22 is calcium hypochlorite, which was produced by Arch,
23 a strong oxidizer, and a fire that had to do with
24 several deaths.
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1      Q.   What was your role?
2      A.   I was the expert describing the role of the
3 interaction of chemicals and what their result would
4 be.
5      Q.   You were not a cause and origin expert of
6 the fire, were you?
7      A.   I spoke to cause and origin of the fire.
8      Q.   Because of its chemical nature?
9      A.   Because of its chemical nature, yes.  I


10 see, by the way, the second bullet from the bottom
11 on Page 44 is the Head reference.
12      Q.   So both the Head and Arch cases have gone
13 to trial.  Did you get a decision in the Arch case?
14      A.   Yes.  I think that's all the depositions
15 I've had this year.
16      Q.   Presumably if there's a supplemental
17 report, counsel will make sure that's up to date,
18 and we appreciate that.
19           The last time we talked about data that
20 you've looked at with respect to PCDD and PCDF
21 concentrations in TCP.  Do you recall that?
22      A.   I don't recall specifically, but I'm sure I
23 did.
24      Q.   The general topic?
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1      A.   Yes.
2      Q.   I asked the question as to whether or not
3 you have any reports of sampling data that show
4 other PCDDs and PCDFs -- when I say "other," other
5 than 2,3,7,8-TCDD -- present in trichlorophenol, and
6 I just want to make sure I understand fully what
7 data you have.
8           So let me start again with the general
9 question, just to see if it's been updated at all.


10 My understanding is with respect to crude TCP, it is
11 your opinion that it would contain PCDD and PCDF
12 congeners, in addition to 2,3,7,8-TCDD, correct?
13      A.   Yes.  And particularly the higher
14 chlorinated PCDDs.
15      Q.   Okay.  Do you have reports of laboratory
16 data to support that position?
17      A.   Again, the analyses that had been
18 performed, for example, on either TCP or on 2,4,5-T
19 or on Agent Orange I would consider to be laboratory
20 reports.  I'm not sure what other reports of data I
21 would have other than laboratory.
22      Q.   Put aside 2,4,5-T and any data you have
23 about 2,4,5-T and any data you have about Agent
24 Orange first.  We'll talk more about those.


Page 34


1           Can you identify the data you have that
2 will show the presence of PCDDs and PCDFs in
3 addition to 2,3,7,8-TCDDD for crude TCP?
4      A.   For crude TCP.  For TCP that is being
5 purified, yes.
6      Q.   Let's start with crude TCP.
7      A.   The distinction being -- first of all,
8 there's data set forth in here about TCPs generally
9 where there's crude or pure, but I haven't


10 distinguished in my files crude versus purified.  I
11 made reference to the fact that there is crude and
12 purified data within this report.
13      Q.   Can you point to me where the data is in
14 that report?  You're talking about your January 7,
15 2011 report?
16      A.   That's correct.  Without looking through it
17 too much, there's references to the dioxin registry
18 analysis of each of these several manufacturers.
19 Some of those are crude, like, for example,
20 Monsanto.
21           So if you look at the footnotes on page --
22      Q.   Page 19 maybe?
23      A.   Oh, yes, 19.  -- that gives you references
24 to a number of sources, and the TCDD values are in
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1 the right-hand column, and basically the magnitude
2 will tell you whether that is one or the other.
3      Q.   One or the other being?
4      A.   Purified or crude.  Now, within this set
5 there is a body of data in the Dow Chemical report
6 which provides the analysis of various products that
7 were separated from the TCP, part of them being, for
8 example, distillation bottoms and the like, that is
9 the part that came from the crude material.


10           So if it's been removed from the crude and
11 analyzed, that provides me -- I would judge that to
12 be an analysis on the crude TCP, because from that I
13 can synthesize.
14      Q.   My question is much simpler, and we'll talk
15 about the, I believe you said, still bottoms that
16 are represented in the Dow report?
17      A.   The various products of the Dow report.
18      Q.   My question is, can you point to data from
19 a sample of crude TCP that shows the presence of
20 PCDDs and PCDFs, in addition to 2,3,7,8-TCDD?
21      A.   And I'm saying that the Dow report does
22 that.  It's not a report where they analyze the
23 mixture, although I think there are some reactor
24 product analyses in there, but they separated the
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1 mixture and analyzed it in pieces, whereby you can
2 see what the components were.
3      Q.   My question is --
4      A.   I think it's responsive to your question.
5      Q.   Do you have a sample of crude TCP?  I'm not
6 asking for -- something that's designated in your
7 words as crude TCP, to you have a sample of crude
8 TCP that shows results of other PCDDs and PCDFs?
9           MR. PIROZOLLO:  Objection.


10      A.   I would have to look at the data to tell
11 you that.  Not the Dow data, but the collection of
12 data I have, I have not segregated in that fashion,
13 and I don't know the answer to your question.
14      Q.   As you sit here today, can you recall a
15 single sample of crude TCP that shows other PCDDs
16 and PCDFs?
17           MR. PIROZOLLO:  Objection.  Do you mean the
18 physical material or do you mean a report?
19           MR. RAY:  I'm looking for the sample
20 results.
21           MR. PIROZOLLO:  Sample results.
22           MR. RAY:  If I didn't use "results," I
23 apologize.  I'm looking for him to provide data from
24 a sample of crude TCP, if it exists.  That's what







JAMES R.  KITTRELL - 9/21/2011


1-800-325-3376 www.merrillcorp.com/law
Merrill Corporation - New York


10 (Pages 37 to 40)


Page 37


1 I'm trying to get.
2      Q.   I'm just trying to learn if there's
3 sampling data about which I'm not familiar, which I
4 can't find in your report?
5      A.   I would refer you to Table 9, Page 28.
6      Q.   Okay.
7      A.   The second, third and fourth rows would
8 seem to me to be responsive to your question.
9      Q.   Okay.  Maybe I should have been more


10 specific.  The second is for 2,4,6-TCP, correct?
11      A.   That is.
12      Q.   In this case, we're dealing with 2,4,5-TCP,
13 correct?
14      A.   We are indeed.
15      Q.   The fourth one, Rappe, Buser & Bosshardt,
16 is also 2,4,6-TCP, correct?
17      A.   That's correct.
18      Q.   Do you happen to know, and we'll pull this
19 reference, whether the TCP represented in the
20 Woolson report, do we know if it's 2,4,5-TCP?
21      A.   I don't know.
22      Q.   Subject to checking that particular one, is
23 there any other data that you can point me to?
24      A.   Not that comes to mind, if it was not in
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1 the group which was in the earlier table, which was
2 in the set of dioxin registry reports.  As I said, I
3 haven't tried to segregate it by that category, and
4 it very well may be in that set and those of Table
5 9.
6      Q.   Why would you not have segregated them into
7 that category when you make such critical
8 distinction in your opinions?
9      A.   The need to see, as an example, a mixed


10 sample, as compared to one in which one analyzes the
11 material that's been removed in order to purify the
12 sample, I don't think has any technical basis that
13 one can determine even more accurately and more
14 substantially and analyzing the material that's been
15 removed to purify the TCP than you can the bulk TCP
16 in itself.  You're focusing specifically on the part
17 that contained the information of relevance.
18           MR. RAY:  Could we mark that, please.
19           (Document marked as Exhibit 7
20           for identification)
21      Q.   Dr. Kittrell, I'm showing you what's been
22 marked Exhibit 7.  You made reference earlier to the
23 dioxin registry report from Dow.  Is that the
24 document that's been marked Exhibit 7?
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1      A.   Yes.
2      Q.   Now, your opinion is that crude TCP -- when
3 I say "TCP," I'm talking about 2,4,5-trichlorophenol
4 -- would contain PCDDs and PCDFs in addition to
5 2,3,7,8-TCDD, correct?
6      A.   That is correct.  The only response I would
7 make is that information on 2,4,6-TCP from a
8 scientific point of view regarding the presence of
9 congeners is extremely relevant to the understanding


10 as to whether it would be present in 2,4,5-TCP.
11      Q.   Okay.  And we'll come back to that.  We can
12 talk more about that.  Part of the support for that
13 opinion is information and data that's contained in
14 the Dow report, Exhibit 7, correct?
15      A.   Part of the illustration of that opinion,
16 yes.
17      Q.   And can you tell me generally what it is
18 that's contained within the Dow report that supports
19 that opinion?
20      A.   I'm generally looking at the information on
21 Pages 147 through Page 204.
22      Q.   Okay.  So that would be Tables 15 through
23 44, correct?
24      A.   I haven't checked if that's inclusive or
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1 not.
2      Q.   Fair enough.  Just generally, what is
3 contained within those pages that you just
4 referenced?
5      A.   Generally these are analyses made of
6 various products in the Dow Chemical Company.  It's
7 called Dow analytical data in micrograms per gram
8 between the year 1962 and somewhere around 1978 or
9 so.


10      Q.   And again, a little bit more specifically,
11 what is it in this data that supports your opinion
12 about the presence of other PCDDs and PCDFs in
13 2,4,5-TCP?
14      A.   These data show analyses of other TCP or
15 TCP process products that contain the dioxins
16 heavier than TCP.
17      Q.   Dioxins --
18      A.   Dioxins heavier than TCDD, excuse me,
19 heavier meaning more chlorine atoms.
20           MR. RAY:  Could you just read that answer
21 back.
22           (Reporter read back previous answer)
23      Q.   What are TCP process products; what are you
24 referring to?
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1      A.   It could be still bottoms, it could be
2 tars, which is also a synonym for still bottoms.
3 They are not only TCP per se, although many of them
4 are, but there are various allied products related
5 to the processing.
6      Q.   Just as an example, if we turn over to Page
7 148, Table 16, there's a column for the year.
8 Presumably that's the year the sample was taken; is
9 that your understanding?


10      A.   Yes, or analyzed.  Probably analyzed.
11      Q.   Okay.  Under "Sample Description," the
12 first four of them say "TCP CIO."  If I look back.
13 It says, "CIO is caustic and soluble oils (from
14 Na-TCP process)."  What is that?
15      A.   First of all, caustic and soluble oils from
16 sodium TCP process.  So that is the process making
17 TCP that has been basically converted to the sodium
18 form, and those caustic and soluble oils, as
19 described -- they talk about making the various
20 decant stages where they carefully remove the oils
21 because the oils contain a variety of materials, and
22 one is the so-called TCA, the anisole product, which
23 Dow has concluded contain -- that fraction, when you
24 separate it, Dow concluded that fraction contains
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1 many, if not most, of the TCDD and heavier
2 materials, heavier congeners.  And they very
3 judiciously separate those materials and incinerate
4 them so that they are effectively removing fractions
5 from the final TCP that would have contributed to
6 the TCDD.
7           So the caustic and soluble oils is one of
8 those byproducts, if you will, that's been taken out
9 of their TCP with the purpose and intent of removing


10 materials which are not TCP, not functioning in the
11 product, but in fact also contain the TCDDs.
12      Q.   So is it fair to characterize it as a waste
13 stream that is generated during the manufacture of
14 sodium TCP?
15      A.   Many people view that as a waste stream.
16 Diamond-Alkali, for example, viewed the TCA to be an
17 incomplete reaction product which can become TCP,
18 which becomes product, and therefore, money.
19      Q.   So they might --
20      A.   They do recycle.  It they accumulate the
21 TCA, which if it's been properly decanted carefully,
22 will contain most of the TCDDs, and they dutifully
23 put that back into their product at Diamond-Alkali,
24 but not in Dow.  Very early Dow made this change to
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1 remove it, and these are samples of TCDD in this
2 case of this oil.
3           If you look over to the -- in fact, several
4 columns of interest.  One is WA, waste.  PC is a
5 process stream sample from the reactor.
6      Q.   What does that mean?
7      A.   That means that they have taken a sample
8 from the reactor as it's operating to analyze what
9 the product looks like on that point in time.  This


10 sample is not necessarily representative of 1965,
11 because process samples are drawn all the time.  All
12 I have is a report of a process sample.  I can't
13 speak to how typical it is.
14           In this case, you look at the number of
15 samples that were taken and the number of
16 non-detects.  If there are a lot of samples that
17 were taken that were not non-detects, then they will
18 have some information for us potentially.
19           The limited detection is less than .1 PPM
20 on the CIO, the caustic and soluble oil, and it's
21 less than one PPM at that date on the TCP product
22 from the reactor.
23      Q.   It says parts per million, micrograms per
24 gram?


Page 44


1      A.   Yes.  The second line of the table.  It's
2 also, by the way, the description of the method used
3 50 pages back in the report, the analytical method.
4           The fourth column from the right is the
5 average, the mean analysis, where they have included
6 in this, if there are non-detects, where the
7 non-detects are included at the detection limit,
8 divided by two.
9      Q.   That's how they deal for the potential for


10 there to be some TCDD in there, but can't detect it
11 below a certain amount, and they just assume it will
12 be half that amount?
13      A.   They use it for calculation purposes.  I
14 don't believe that they believe that's the amount
15 that's there.  That's a common way people do it for
16 calculation purposes.
17           The CIO, the caustic and soluble oil,
18 because it's a means of purification that Dow
19 employed in 1962, is indeed extremely high in TCDD.
20 It does, in fact -- and my report deals with that
21 topic -- that you can, in fact, if you're careful,
22 decant the oils, because the TCDD has an affinity
23 for the oils more than for the aqueous phase.
24      Q.   More soluble, correct?
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1      A.   More soluble, but also a distribution
2 coefficient.  More than solubility, it prefers the
3 oil.  So indeed, they are purifying.  As you'll find
4 later, if indeed this caustic oil takes out TCDDs,
5 it will take out anything if it were there.  We'll
6 look later to see if it were there.
7           Their product for their reactor was about
8 2.75 PPM at that point, based upon 43 samples with
9 five non-detects.  It gives you the standard


10 deviations, et cetera.
11           So I go through table by table looking at
12 that, and I'll be looking for reactor products,
13 which might be the CIO.  That's a product taken from
14 the reactor, separated to remove the materials, and
15 in fact it is as informative as to what in crude TCP
16 is than simply trying to make an analysis of TCP,
17 the crude TCP itself, because it's been magnified,
18 concentrated and more easily analyzed than the
19 dilute version with the crude TCP.  It didn't form
20 in that decant layer.
21      Q.   Now, you indicated that that carefully done
22 decant process can indeed remove the TCDD, and any
23 other PCDDs and PCDFs if they're there, correct?
24      A.   I said it reduces.
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1      Q.   Fair enough.
2      A.   It will reduce it.
3      Q.   You did use the term if they're there,
4 correct?
5      A.   Correct.
6      Q.   And I take it that within these tables, can
7 you point to me to other samples that would show
8 whether or not other things were there?
9      A.   Yes.


10      Q.   Okay.  Let's do that.
11      A.   Not necessarily on the CIO, but I will just
12 go through sample by sample.  I'm on Page 149, Table
13 17.  For the moment, I'm going to skip the analyte
14 column.  When it says TCDD, we've already covered
15 that.
16      Q.   Okay.
17      A.   So I'm looking for anything that's like a
18 high pH would be --
19      Q.   You're looking for other congeners?
20      A.   Correct.  Going back to the sample
21 description, and I think it's very relevant, and I
22 understand you would like to restrict the discussion
23 to 2,4,5 --
24      Q.   Right now.  We'll come back to 2,4,6.
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1      A.   Okay.  I skip over those.  I go down, and
2 this page has nothing more than TCDDs, various
3 levels, depending on what it is.  So there's nothing
4 there.  That's on 149.
5           150, I've got tars, 2,4,5-TCP.  That has
6 the 2,7-dichloro in it.
7      Q.   Doesn't it say all four are non-detect?
8      A.   You're right.  I should check that.  You're
9 correct.  All four are non-detect.  Go down to the


10 HxCDD, I've got one non-detect at .05.
11      Q.   Go back up to the Hx-1.  Three out of four
12 were non-detect, and presumably the fourth one is
13 .13?
14      A.   No.  That's .13.
15      Q.   So we found it in one sample presumably at
16 a detection of .13?
17      A.   Yes.
18      Q.   And that's PR, which is a process stream?
19      A.   That's a product sample.  PC is process
20 stream.  Now go down to the TCP tars, and there's
21 nothing in there.  I see nothing on Page 150
22 speaking to this question.
23           MR. RAY:  Doctor, why don't we take a break
24 for a minute, and if you're so inclined to look
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1 through them during the break and identify the ones
2 that might be particularly relevant.  Obviously we
3 can do that when you come back as well, but I would
4 like to take a short break.
5           (Recess)
6      BY MR. RAY:
7      Q.   I think we left off on Table 17, Page 150,
8 and you were identifying other PCDDs and PCDFs in
9 either 2,4,5-TCP or related process streams.  We


10 were going to hold off on 2,4,6 for right now.
11      A.   Yes.  Go to Page 152, there's "TCP Tars"
12 that has Hp and Hx and OCs.
13      Q.   What is a TCP tar?
14      A.   That's a term they use for one of the
15 products when they are distilling stuff off
16 basically.  It's a bottoms product from a
17 distillation.
18      Q.   They wouldn't call it a still bottom?
19      A.   I didn't see still bottoms referenced.  I
20 didn't see this report referring that to still
21 bottoms.  So those are four that are TCP tars.
22 Again, those have three samples, no non-detects,
23 numbers 20, 30.
24      Q.   Okay.  Continue.
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1      A.   There's a "TCP sludge."
2      Q.   When we're talking about TCP tars there, we
3 don't know whether they are talking 2,4,5 or 2,4,6;
4 is that accurate?
5      A.   I think TCP is reserved back on the
6 original table.  You're correct, it doesn't
7 distinguish in this table which it is.
8      Q.   Okay.
9      A.   TCP sludge, hepta and hexa, one sample


10 each.  There's the Hp, Hx and OC at four samples, no
11 non-detects.  Going to Page 155.  TCP tars, again,
12 with OC and Hx and Hp.
13      Q.   The Hx and Hp are PCP --
14      A.   I'm sorry, you're right.  Scratch the last
15 two.  PCP is not TCP obviously.  OCC.  Then we pick
16 up the 2,4,5-Ts.  There's a group in those in which
17 the TCP is gone, has been used.  But from here back
18 are similar analyses for their saleable products,
19 which is the herbicides.
20      Q.   Can you explain to me now your statement
21 that the 2,4,6-TCP data is relevant?
22      A.   The 2,4,6-TCP is made from a slightly
23 different raw material.  The tetrachlorobenzene has
24 chlorine atoms and one of them is a slightly
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1 different position.
2           The reactions that will be occurring on
3 both the 2,4,5-TCP and the 2,4,6-TCP differ only by
4 the position of that one chlorine atom, which is out
5 in the -- it will show up in the TCDD ultimately,
6 and they are similar reactions, similar reactants,
7 similar conditions, and if you form in those
8 conditions any higher molecular weight PCDDs for
9 one, because they live in the sister compounds, the


10 original material, you must also form it from the
11 others.
12           You cannot possibly have that one chlorine
13 atom influence the presence or absence of these
14 higher chlorinateds in a product.
15      Q.   Doesn't the position of the chlorine atom
16 influence the PCDD or PCDF that might ultimately be
17 formed?
18      A.   That will change.  I think that's in my
19 report.  It will change the positional isomer of
20 tetra dioxin.  It will change the position of those,
21 but it won't change whether or not you're going to
22 have higher chlorine dioxins in the mixture at all.
23      Q.   If I remember correctly, the principal
24 ingredient to make 2,4,5-TCP is
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1 1,2,4,5-tetrachlorobenzene, correct?
2      A.   Correct.
3      Q.   What is the principal ingredient to form
4 2,4,6-trichlorophenol?
5      A.   1,2,4,6-tetrachlorobenzene.
6      Q.   And are the general reaction conditions
7 used to make 2,4,5-trichlorophenol similar to the
8 conditions used to make 2,4,6-trichlorophenol?
9      A.   For a common manufacturer, they are not the


10 same even for the 2,4,5-TCP manufacturer to
11 manufacturer.  But for a common manufacturer, the
12 answer is, yes -- for a single manufacturer, the
13 answer is, yes.
14      Q.   Comparable temperatures within a single
15 manufacturer?
16      A.   Comparable in the context of the reaction
17 we're talking about, yes.
18      Q.   Comparable within the same manufacturer in
19 terms of what product is in the reaction compared to
20 what is added to the reaction in the vessel?
21      A.   It doesn't have to be.  In fact, I haven't
22 looked at what Dow does for the 2,4,6-TCP in that
23 specificity.  Dow in the 2,4,5-TCP, during most of
24 this period, did not use a batch reactor.  They used
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1 a coil reactor continuous flow.
2           So the issue of adding one first and the
3 other second, and vice versa, doesn't pertain to the
4 coil reactor at all.
5      Q.   And how would that affect the PCDD and PCDF
6 congener profile for Dow compared to the batch
7 reactors used at Diamond-Alkali?
8      A.   Again, that depends on the temperatures
9 used by the two, not just the reactor.  But the


10 general trend will be Diamond-Alkali will have more
11 furans than Dow.
12      Q.   Coming back to my original question.  I
13 understand your use of the data we just discussed to
14 support your opinion.  Am I also correct that to the
15 extent there is 2,4,5-T data or silvex data showing
16 other congeners, other than 2,3,7,8-TCDD, that would
17 also support your opinion?
18      A.   That's correct.
19      Q.   Do you happen to recall whether in here in
20 this dioxin registry report for Dow they discuss the
21 generation of TCP tars?
22      A.   I do not remember as we sit here, no.
23      Q.   And do you know whether they would use the
24 same equipment that would generate those tars for
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1 both 2,4,5-TCP and 2,4,6-TCP?  The tars, you said,
2 would be analogous to a still bottom, correct?
3      A.   Yes.
4      Q.   Do they use the same still?
5      A.   I don't know if they use the same still or
6 not.  It may well say that.  I don't know.  They
7 would have used the same purification system for the
8 2,4,6, the same type, same functions for the 2,4,6
9 as for the 2,4,5.


10      Q.   Is there any other data, recognizing that
11 in your January 7, 2011 report, Table 9, you pointed
12 to several articles that have analytical results for
13 2,4,6-TCP.  Other than those articles or what we've
14 just discussed in the dioxin registry report, is
15 there any other sampling data that you're aware of,
16 of crude TCP, containing other dioxins and furans,
17 other than 2,3,7,8-TCDD?
18      A.   Again, the condition of crude versus
19 refined versus partially refined is not a criteria
20 that I can really relate to very much.  But, for
21 example, in Table 3, which is the Firestone data,
22 they have refined TCP, purified TCP rather, that
23 contains other congeners, and they have one sample
24 which has six PPM TCDD, which I think I said the
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1 last time wasn't quite either fish or fowl.  It
2 wasn't in the category for purified and also wasn't
3 quite as high as what one finds commonly in crude,
4 and that has another isomer of TCDD.
5      Q.   I recall our discussion last time about the
6 distinction between purified and crude, and that
7 particular sample falling somewhere in between.  My
8 understanding is one of the means by which companies
9 employed to reduce the levels of 2,3,7,8-TCDD was


10 temperature controls; is that correct?
11      A.   That can reduce it.
12      Q.   If a process was generating
13 2,4,5-trichlorophenol with 25 to 30 parts per
14 million 2,3,7,8-TCDD, could that manufacturer,
15 through the implementation of more strict
16 temperature controls, get those 2,3,7,8-TCDD levels
17 down to one part per million without other
18 purification steps?
19      A.   I haven't studied that per se.  The
20 likelihood is that in order to reduce the TCDD
21 formation reaction sufficiently, if you can in fact
22 achieve that at all, but in order to do so, you
23 would be at uneconomic reaction times.
24           The reaction times currently are like five
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1 hours as they stand for the batch reactors, like
2 Diamond-Alkali, four to five hours.  If you were to
3 begin dropping temperatures, you're going to very
4 greatly extend reaction time.
5           A rule of thumb is that every ten-degree
6 drop in temperature, each ten-degree drop will
7 double your reaction time.  Again, that's a rough
8 rule.  That actually changes the reaction rate, not
9 the reaction time.


10           So if you drop ten degrees, you went from
11 five to ten, if you drop another ten degrees, you go
12 from ten to 20.  So as you begin dropping the
13 effective temperature is extremely large on the
14 economics of the production process.
15      Q.   On this topic of crude and purified TCP,
16 since our last deposition have you gathered or found
17 any additional data that either supports your
18 position or is relevant to that topic?
19      A.   I have not.  I haven't found any more data.
20 I have reread some references that present data that
21 I've already seen, but I have not found more data.
22           One, for example, is Bopp, B-o-p-p.  That
23 particular reference is an analysis of various
24 samples and soil samples near the plant, near the
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1 Diamond-Alkali plant.
2           He makes the observation, which I guess I
3 had seen before, but didn't really think much about,
4 that the high correlation between the TCDF
5 measurements he made and the TCDD measurements that
6 he made, that high correlation, which is
7 approximately 90 percent, that every time with 90
8 percent correlation that the TCDD went up by a unit,
9 the TCDF went up by a third of a unit.


10           He attributed that high correlation to the
11 likelihood that both of those came from the same
12 plant, the same source, as compared to the set of
13 examples or the furans being coincident from some
14 other source, whatever that may be.
15           So I've read the articles over, and been
16 interested in some observations that I didn't quote
17 in the prior round, but were there in the articles
18 that I've already cited.
19      Q.   Over on Page 2 of your January 7th report,
20 there's a Paragraph 5 down at the bottom.  It says
21 at the end -- well, I will read the whole thing.
22 "More likely than not, the TCDD contamination
23 occurred from herbicides leaking from approximately
24 5,000 barrels delivered in 1969 to NECC from Quonset
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1 Naval Station and Otis Air Force Base, after which
2 aerial photographs show barrels stacked at the
3 former site of the Metro Atlantic HCP plant."
4           Did I read that correctly?
5      A.   You did.
6      Q.   First of all, the TCDD contamination, what
7 TCDD contamination are you referring to in that
8 paragraph?
9      A.   The TCDD contamination at the site.  All of


10 the samples I've seen have this characteristic of
11 being largely devoid of the TCDF and largely devoid
12 of the higher molecular weight congeners.
13           So all the TCDD I've seen on the site is
14 typical of the material produced from a purified
15 TCP.  The only source that I can identify for that
16 would be for TCP coming in either from the military
17 barrels I described here or I've mentioned George
18 Mann, but he's probably a smaller actor compared to
19 the military sources.
20      Q.   I thought, and I could be mistaken, but I
21 thought last time you were referring to -- when you
22 made statements about TCDD contamination and the
23 absence of other congeners, you were limiting your
24 opinion to those samples which Dr. Taylor has said
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1 exhibit a source-like pattern?
2      A.   I was describing my opinion, responding to
3 questions relating to source-like patterns.  So I'm
4 sure that there was a -- the focus was on the 30
5 samples or so that she identified as source like.
6           Having said that, I have not seen any other
7 samples that would indicate a different source of
8 TCDD -- source of TCP amongst those that I've looked
9 at.


10      Q.   With respect to your opinion here in
11 Paragraph 5 on Page 2 of your January 7, 2011
12 report, is the TCDD contamination to which you refer
13 any TCDD contamination at the Centredale Manor
14 Superfund site?
15      A.   This specific line, I was referring to the
16 off-chute from Paragraph 4.  This specific line was
17 referring to the Taylor source-like samples.
18           Having said that, I repeat, I have not seen
19 any other TCDD on the site that contradicts that
20 statement, any other samples.
21      Q.   I want to know what you mean by that.  Do
22 you expect to offer an opinion that any TCDD
23 contamination found site wide is attributable to
24 herbicides from those military facilities?
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1      A.   I have not been asked to render that
2 opinion at this point.  Excuse me, I have not been
3 asked to address that subject at this point as
4 compared to render that opinion.  I have not been
5 asked to address that subject.
6      Q.   So to make sure that I understand, it is
7 your opinion that the samples that Dr. Taylor has
8 stated exhibit a source-like pattern are more likely
9 than not contaminated as a result of releases of


10 herbicides from these military facilities?
11      A.   The contents of the barrels that contain
12 the herbicides, that may also contain, for example,
13 TCP.  There may be TCP residual in the herbicide at
14 low levels.
15      Q.   Why would there be TCP in those?
16      A.   It is formed from TCP.  The reaction is not
17 100 percent complete.  It's substantially complete.
18 In addition to that, a degradation product of
19 herbicides is TCP.  So I'm just clarifying, it is
20 related to those barrels, but it may be TCP as
21 compared to the 2,4,5-T.
22      Q.   So now we've got the TCP results found in
23 that area are potentially attributable to these
24 barrels as well?
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1      A.   Well, I don't know what you mean by "now
2 we've got," but it is true that TCP that is in the
3 area could be attributable to those barrels.
4      Q.   Is that stated anywhere in here?
5      A.   I don't think that was a question addressed
6 in here.  I don't know whether I've stated it or
7 not.
8      Q.   In here, don't you render the opinion that
9 the TCP levels that are found in the area of the HCP


10 building were likely caused by the degradation of
11 2,4,5-T?
12      A.   One of the two mechanisms I just described.
13      Q.   You only described one of those mechanisms
14 in here?
15      A.   Yes.  I don't believe I spoke to the fact
16 that there could be TCP residue in the barrels.
17 There could be decomposition in the barrels before
18 they are brought to the site.  I'm simply
19 distinguishing between what's hit the site as
20 2,4,5-T as what may have come from the same barrels
21 but also could contain TCP.
22      Q.   So now we have herbicides made from
23 purified TCP, correct?  That's what these would have
24 to be?
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1      A.   Correct.
2      Q.   But those herbicides would now also contain
3 some level of TCP remaining?
4      A.   They could or they could decompose and
5 produce that TCP once the -- after the 2,4,5-T had
6 resided on the site for a while.  I can't tell what
7 source it is.
8      Q.   The degradation would take place in the
9 environment, not in the barrel, correct?


10      A.   It certainly can occur in the environment
11 and would be expected to be predominant in the
12 environment.  What is in an old barrel and what it
13 has been exposed to over time, I don't know.  I
14 couldn't say it was exclusively in the environment,
15 but it doesn't really matter as far as I can tell.
16      Q.   Do you have sampling data that shows the
17 presence of TCP in these herbicides?
18      A.   I don't know.  I haven't looked for it.
19      Q.   So upon what do you rely for your statement
20 that the herbicides would contain 2,4,5-TCP?
21      A.   I didn't say they would contain TCP.  I
22 said as you look at the sources of TCP on the site,
23 that would have originated from the barrels, and
24 that could have originated from the barrels because
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1 2,4,5-T decomposed on the site.  That could have
2 originated from the barrels because there's some
3 residual TCP in the barrels either from manufacture
4 or from degradation.
5           I was simply describing that for
6 completeness.  I don't see the distinction in terms
7 of my opinions as to which of those categories might
8 be true.
9      Q.   But you don't believe that the 2,4,5-TCP on


10 the site came from the Metro Atlantic
11 hexachlorophene operation?
12      A.   The answer is, no.  I have not seen any TCP
13 on the site that appears not to be purified.
14      Q.   Now, you reference in Paragraph 5 on Page 2
15 of your January 7, 2011 report that "Aerial
16 photographs show barrels stacked at the former site
17 of the Metro Atlantic HCP plant."
18           To what aerial photographs are you
19 referring to?
20      A.   I looked at a series of aerial photographs
21 at the company that produced those aerial
22 photographs near Worcester, and in the course of
23 looking at that series of photographs, I saw barrels
24 being stacked as time progressed further north along
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1 the river, and at the period of, I think, 1970,
2 1971.  They were virtually encroaching on the site
3 where the TCP plant had been constructed.
4      Q.   This doesn't say encroaching on the site.
5 This says "at the former site."  What do the
6 photographs show?
7      A.   I distinguish that from on the former site.
8 "At the former site" to me means it's at the site
9 location.  It doesn't mean it's on the site.  I


10 didn't look at that that precisely.  It is at the
11 site.
12      Q.   Are these photographs that are contained in
13 Dr. Mutch's report?
14      A.   I imagine they are.  I looked at the
15 original photographs at the firm that had provided
16 them.
17      Q.   What was the name of that firm?
18      A.   I don't recall the name.
19           MR. ANSEL:  Do you want me to tell you?
20           MR. RAY:  Sure.
21           MR. ANSEL:  W.S.P. Sells.
22           MR. RAY:  C-e-l-l-s?
23           MR. ANSEL:  I think it's an S.
24           MR. PIROZOLLO:  Wait a minute, what's going
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1 on here?  This is a deposition of Dr. Kittrell.
2 There shouldn't be cross talk here.  Did you want to
3 know the location, Mr. Ray, of the aerial
4 photographs?
5           MR. RAY:  That he looked at.
6           MR. PIROZOLLO:  I believe it's the same
7 location that Mr. Peloso went to to look at aerial
8 photographs, and I believe it's the same aerial
9 photographs.  So far as I know, they are the aerial


10 photographs that are in Mr. Mutch's report.  The
11 originals or most original of them have to be viewed
12 stereoscopically at this place in -- it's not
13 Worcester, but it's south of Worcester.
14      Q.   So you, when you used the term "at the
15 former site of the Metro Atlantic HCP plant," you're
16 not suggesting that the photographs show barrels
17 stacked in the exact footprint of that building,
18 correct?
19      A.   I'm not saying they do or don't.
20      Q.   The photographs show what they do, correct?
21      A.   That's correct.
22      Q.   And what is your recollection of what you
23 viewed?
24      A.   At the site.
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1      Q.   And what does "at the site" mean?
2      A.   The slab wasn't there.  It appears to be in
3 the vicinity of the site.  I recall at the site.
4 Whether it's on the site or adjacent to the site, I
5 can't tell.
6      Q.   Earlier aerial photographs would show where
7 the building was, correct?
8      A.   Correct.
9      Q.   And did you make any attempt to determine


10 whether there were in any photograph drums stacked
11 up in the footprint of where that building was shown
12 in previous aerial photographs?
13      A.   I looked for that.  The information I was
14 looking at did not allow me, as I looked at it, to
15 determine exactly whether they were on, near or
16 exactly what they were relative to the building.
17      Q.   How close were they?
18      A.   To what?  The building is not there.  The
19 slab is not there.
20      Q.   To where the slab was?
21      A.   I thought they were near.
22      Q.   What does "near" mean?
23      A.   They seem to be in the same area as other
24 features that I could discern was in the vicinity of
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1 where the building was.
2      Q.   How close is in the vicinity of the
3 building?
4      A.   I used the term "at."  I don't know how
5 close it is to the vicinity of the building as I sit
6 here.
7      Q.   Are we talking ten feet, a quarter of a
8 mile?
9      A.   I would say we're not talking a quarter of


10 a mile.  I don't know if we're talking ten feet or
11 not.
12      Q.   Isn't it true, doctor, that you don't know
13 where the drums from Otis or Quonset were stored on
14 the site?
15      A.   I certainly don't know where the drums were
16 stored.  I saw the drum collection expanding or
17 filling in after 1969 and moving generally to the
18 north after 1969.
19      Q.   On what do you base this statement that the
20 barrels were delivered from Otis and Quonset in
21 1969?
22      A.   One is that there was testimony that I had
23 in my first report from an operator --
24      Q.   Nadeau?
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1      A.   Nadeau, I believe, in regards to that
2 general time frame.  Then as I mentioned, I saw a
3 great expansion in the number of barrels at the site
4 in the difference between -- the various dates of
5 the photographs in the vicinity of 1969.
6      Q.   Why do you attribute the expansion of drums
7 to Quonset and Otis?
8      A.   It's consistent with the date provided by
9 Nadeau that the number of drums on the site


10 significantly increased.
11      Q.   Dr. Kittrell, is it your opinion that
12 Diamond-Alkali 2,4,5-trichlorophenol or sodium
13 2,4,5-trichlorophenol could not be responsible for
14 any contamination on the Centredale site?
15      A.   Any contamination that is related to TCP
16 and -- I don't know.  I didn't look to see whether
17 somebody left besides -- I have been focusing on the
18 TCP from Diamond-Alkali.  I don't know of anything
19 else.  With regards to the TCP, that has the
20 congener pattern on the site, none of that could
21 have been produced by Diamond-Alkali.
22      Q.   Put aside the source-like samples, the
23 samples that exhibit the source-like patterns for a
24 minute, you would agree with me that there's dioxins
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1 and furans detected elsewhere on the site, correct?
2      A.   Yes.  TCDD and TCDF specifically?
3      Q.   Any PCDD or PCDF.
4      A.   Sure.  It's elsewhere.
5      Q.   At varying levels, correct?
6      A.   Varying concentrations?
7      Q.   Yes.
8      A.   Yes.
9      Q.   And you would also agree that some of those


10 samples have not only 2,3,7,8-TCDD, but other PCDD
11 and PCDF congeners, correct?
12      A.   Yes.  Those samples contain other
13 congeners; that's correct.
14      Q.   Do you expect to offer an opinion that
15 samples of that nature on the site could not have
16 been contaminated with trichlorophenol from
17 Diamond-Alkali?
18      A.   If that topic is assigned to me, I expect
19 to review all of the data carefully and draw the
20 conclusion that I see as appropriate at that time.
21      Q.   So you've not been asked to do that?
22      A.   I've not been asked to do that as of this
23 point in time.
24      Q.   Okay.  Based upon your chemical profiles
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1 alone, if an environmental sample contains not only
2 2,3,7,8-TCDD, but other congeners, PCDD and PCDF
3 congeners, you could not, based on your profiles
4 alone, rule out Diamond-Alkali TCP, correct, as a
5 potential source for that contamination?
6           MR. PIROZOLLO:  Can I hear that question
7 back again, please.
8           (Reporter read back pending question)
9           MR. PIROZOLLO:  Objection.  Where is that


10 in the opinion that you're asking about?
11           MR. RAY:  I'm asking about his profiles.
12           MR. PIROZOLLO:  This deposition is supposed
13 to be about the opinion of January 7, 2011.
14           MR. RAY:  And he's talked about the
15 presence and absence of --
16           MR. PIROZOLLO:  It's beyond the scope of
17 the deposition.
18           MR. RAY:  How could it possibly be beyond
19 the scope of the deposition?  He's testified
20 extensively about the presence or absence of PCDDs
21 and PCDFs and site samples, the ones that have been
22 designated by Dr. Taylor as having source-like
23 patterns as an example, whether or not those could
24 have come from Diamond-Alkali TCP.
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1           He has testified that it's his opinion that
2 the absence of other PCDDs and PCDFs in those
3 samples is indicative that that could not have come
4 from Diamond-Alkali.
5           MR. PIROZOLLO:  That's as to the
6 source-like samples; is that what your question is?
7           MR. RAY:  If there were other PCDD and PCDF
8 congeners present in samples, could they have come
9 from Diamond-Alkali?


10           MR. PIROZOLLO:  In the source-like samples?
11           MR. RAY:  In any samples.
12           MR. PIROZOLLO:  In any samples?  He said he
13 hasn't been assigned the job --
14           MR. RAY:  I will represent to you that
15 after lunch we'll look at the profiles of the
16 source-like samples.  I want to know what his
17 opinion is to the extent -- I just want to know as a
18 general rule if he looks at a sample, if it has
19 other PCDDs --
20           MR. PIROZOLLO:  Why don't we go off the
21 record.  You're playing a game here.
22           MR. RAY:  I want to stay on the record.  I
23 would like an answer to my question.  There's no way
24 it is outside the scope of this deposition.
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1           MR. PIROZOLLO:  Well, let's hear the
2 question again.
3           (Reporter read back pending question)
4           MR. PIROZOLLO:  Can you answer that?
5           THE WITNESS:  I can address the issues that
6 relate to that answer.
7           MR. PIROZOLLO:  Okay.
8      Q.   Let's start with that.
9      A.   For a hypothetical case that I find a


10 source sample that contains other congeners than
11 2,3,7,8-TCDD, once you see other congeners there,
12 the first question that one must address, and I
13 think I wouldn't do this in my first deposition
14 years ago, the first question you have to address is
15 what's the background level.  Are these congeners
16 relevant to the sample or are they present because
17 it's inherent in the background noise.
18           So the first question I would address, if I
19 had other materials present, would be are these
20 above background or are they not?  If they are not
21 above background, then that material by normal
22 constructs would be viewed to have been a peripheral
23 contamination of the site from whatever prior
24 activities occurred, but unrelated to the question
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1 of whether it was Diamond-Alkali or not.  Once I
2 looked at that issue --
3      Q.   I'm sorry, could you --
4           MR. PIROZOLLO:  He really needs to finish
5 the answer.
6      Q.   Go ahead.
7      A.   Once I address that question, the next
8 question is what are the congeners that are present
9 amongst the category, as you described, of furans


10 and dioxins of, I presume, various chlorine atoms.
11           One that interests me, as I've said
12 repeatedly, is the 2,3,7,8 furan.  The furan is a
13 marker that should be present in the Diamond-Alkali
14 material, and I would be trying to see if it was
15 there or not.
16           I would also be looking at the other
17 materials that are there if I were at some other
18 point on the site.  We have sources -- the site had
19 an incinerator in the middle of it.  The site
20 incinerator I know was burning chlorinated
21 materials.  There's a question of is there a
22 contribution from that source, and if there were,
23 you would use such indicators as the amount of
24 octadioxin that is present.
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1           If you have a case that has all of them in
2 there, unlike the case which is pretty clean, which
3 is the source-like samples, which doesn't have them
4 all in there, then you go back to my original
5 description of the problem of three years ago that
6 you have to roll up your sleeves and look at
7 background, you have to look at incineration
8 sources, et cetera, and begin looking at the
9 patterns, one after the other, to determine whether


10 that is a pattern consistent with background,
11 pattern consistent with incineration, a pattern
12 consistent with TCP or what.  So you have to go
13 through the analysis.
14      Q.   Did you in this case evaluate background
15 levels?
16      A.   I have examined background levels.  I think
17 I submitted graphs to you containing plots of
18 background levels, of the so-called EPA background
19 levels.
20           I haven't finished the evaluation.  I
21 haven't needed it for the source-like samples.  So I
22 will be doing more work on it, but I do have charts
23 of a preliminary sort that are relevant to
24 assessment of background levels.
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1      Q.   And the part, and I apologize, Attorney
2 Pirozzolo was right for stopping me, I was just
3 trying to make sure I heard the words right.  After
4 you talked about evaluating background levels and
5 how they compared to whether it's background noise
6 or not, you then talked about something that's
7 peripheral to the TCP operation.  I didn't follow
8 that, and I apologize.
9      A.   I'm not sure what term I used exactly, but


10 I was referring to the fact that the background
11 levels can have chlorinated dioxins and background
12 materials from whatever source, but it's peripheral
13 to or unrelated to the question you're posing, which
14 is are these dioxins from Diamond-Alkali or is this
15 TCP from Diamond-Alkali.
16           When I used the term "peripheral to," I
17 meant they originated from some source other than
18 the operations on the site, if you accept the EPA
19 samples as background, which I have not yet done.
20      Q.   Once you complete the background evaluation
21 and you conclude, okay, by whatever measure of
22 background you deem appropriate that the levels of
23 these other PCDDs and PCDFs are above that, isn't it
24 true that one possible source that has to be
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1 considered is the Diamond-Alkali TCP level as a
2 potential contributor to that?
3      A.   Yes.
4      Q.   Along with the other --
5      A.   We're kind of stacking hypotheticals on
6 hypotheticals here.  But if you find it's above
7 background for the relevant compounds, then you will
8 look at the indicators of incineration.  You know
9 incineration is there.  You know -- and I have, for


10 example, given a plot of the dioxins with the --
11 amongst the wells, and I think my third report or so
12 that showed the histograms stacked with octadioxin
13 on the bottom to demonstrate that there's a whole
14 bunch of those that may be 80 percent octa.
15           If you find sites that are 80 percent octa,
16 then you might be suspicious that there's a
17 contribution of consequence to that group of samples
18 due to incineration.  So you've got to begin
19 unraveling that to the extent it pertains.
20           You can have cases where it doesn't even
21 pertain, because, let's say, there's some striking
22 effect of the dioxin pattern you see, which already
23 indicates, after you've finished your background
24 analysis, that this is a purified material, but
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1 those are, again, talking about hypotheticals of an
2 analysis that has got to be done, and it's difficult
3 to react to each what if, because the rest of the
4 construct that you would need you haven't specified
5 in your hypothetical.
6           MR. RAY:  I saw lunch was delivered.  Why
7 don't we take a break for lunch and then I've got
8 the background figures and we will jump into the
9 figures.


10           (Luncheon Recess)
11
12
13
14
15
16
17
18
19
20
21
22
23
24
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1                 AFTERNOON SESSION
2           (Document marked as Exhibit 8
3           for identification)
4      BY MR. RAY:
5      Q.   Dr. Kittrell, are you ready to resume?
6      A.   Yes.
7      Q.   One of the things you talked about earlier
8 was background and the potential need to evaluate
9 background, and you had previously provided some


10 figures to us after our last deposition.
11           I will show you what's been marked as
12 Exhibit 8, and ask you if you can identify those
13 documents?
14      A.   Yes.  This was a preliminary sorting of
15 data that had been identified, I think by the EPA as
16 background data, with one exception.  I added one
17 more sample to that group, which was the bottom
18 sample of the first page.  It starts with the
19 initials GMP.  The rest of it is various
20 representations of the background samples.
21      Q.   Why did you add the one at the bottom of
22 the page, GMP?
23      A.   It was one of several that I began to look
24 at that were remote from this particular group of
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1 background samples to address the question about
2 whether I really believed this to be background, but
3 I didn't proceed with that analysis.
4      Q.   Who prepared these figures?
5      A.   I had an employee of mine tabulate -- I
6 believe he tabulated, but also he did the graphics
7 work.
8      Q.   Who was that?
9      A.   Jayson Mills, M-i-l-l-s.


10           MR. PIROZOLLO:  What exhibit is this?
11           MR. RAY:  Eight.
12           MR. PIROZOLLO:  J-a-y-s-o-n.
13      Q.   Can you tell me what's depicted on the
14 first page?
15      A.   The first page is a stacked histogram of
16 the concentration in parts per billion of each of
17 several congeners, stacked in each histogram, and
18 then one histogram for each of several sample
19 locations.
20      Q.   These are absolute concentrations; is that
21 correct?
22      A.   Yes, parts per billion.
23      Q.   And over on the right-hand side is a color
24 legend, correct?
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1      A.   Correct.
2      Q.   And do I understand that all of the things
3 listed in the legend are reflected in the stacked
4 histograms?
5           MR. PIROZOLLO:  Objection.
6      A.   Well, in general, yes.  I don't know, for
7 example, if there's a zero entry for some reason on
8 one of those entries for one of those histograms.
9      Q.   Okay.  Fair enough.  I guess my question


10 is, at the top you have -- let me count it.  The top
11 17 are individual congeners, correct?
12      A.   Yes.
13      Q.   Then you add six additional homologue
14 groups, correct?
15      A.   Correct.
16      Q.   Now, am I correct that eight chlorine
17 homologue groups for dioxin and furan would be the
18 same as the individual congener, correct?  In other
19 words, there's only one --
20      A.   For octa.
21      Q.   For octa there's only one congener?
22      A.   Yes.
23      Q.   Now, I notice there's not a homologue group
24 for TCDD.  Is there a reason for that?
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1      A.   Not that I know of.  I didn't actually
2 realize there was not one for TCDD.
3      Q.   And by stacking the homologue groups on top
4 of the congeners, aren't you in a sense double
5 counting the congeners?
6      A.   Yeah, if you are doing that with a -- if
7 you're trying to make a determination with some
8 precision, yes.  Generally what I do with these
9 first, there's pairs of these that go together, and


10 the first four are kind of overview.
11           I don't really use them for any analysis.
12 I'm curious as to whether they look similar to one
13 another.  When I actually use background, the total
14 background I have no use for.  I have to go compound
15 by compound.
16      Q.   Okay.
17      A.   Or congener, homologue by homologue.  This
18 is kind of a stand back and look at it, are they
19 similar, are there ones that look really high or
20 really low that I ought to go back and look at
21 individually.  They are a perspective offeror rather
22 than a data source.
23      Q.   From this particular first page of Exhibit
24 8, what perspective did you gain by looking at this
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1 one?
2      A.   Again, the analysis didn't go very far.  I
3 looked at the background and looked at the
4 source-like samples.  There's not much background
5 relevant in the source-like samples.
6      Q.   What do you mean by that?
7      A.   The amount of background showing up in the
8 source-like samples is fairly small, compared to,
9 for example, this material.  So I didn't really have


10 to deal -- basically, the source-like samples
11 contain 2,3,7,8-TCDD and very little else.  So very
12 little of these show up by that definition.
13           If you take the definition of the
14 source-like sample as being 2,3,7,8-TCDD and very
15 little else, when you choose your samples that way,
16 these aren't in them, because there is no any other
17 else.
18           So as I got into this, I didn't need it
19 very much, but I would have looked at low numbers,
20 like the seventh one down from the top.  I would go
21 back and look at that well and see why is that so
22 low, and I would look at high numbers, like four
23 down from the top, and see whether I think all of
24 these belong together, is there something happening
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1 and unusual.
2           It can be that there's nothing unusual, but
3 that's what I used them for, is to go back and make
4 that assessment.
5      Q.   Is it correct that you would expect a
6 certain variation in background?
7      A.   Oh, sure, yes.
8      Q.   Can you tell me what you did in the second
9 page of Exhibit 8?


10      A.   The second, again, this is a preliminary
11 assessment.  I'm simply looking at what is the most
12 common congener in terms of weight percent.  For
13 example, is there a lot of octa in the sample
14 comparatively or is there a lot of variation in the
15 content.
16           If you look at the variation in the dark
17 blue on the far left of the diagram or the salmon
18 color in the middle, do they look like they are
19 alike or do they look like they are not.  It's a
20 percent distribution among the congeners.
21      Q.   And again, these are relative amounts,
22 right?
23      A.   The second page is.
24      Q.   What perspective did you gain from looking


Page 83


1 at the figure?
2      A.   They look pretty similar.  Again, I didn't
3 conduct a very thorough analysis, because I didn't
4 need to.  I would be looking at why is there so much
5 octa.  Are they all alike.  What about some samples
6 that have a lot of green in them.  I would have
7 looked at those in more detail, but I had no need
8 to.
9      Q.   Why do you say you had no need to?


10      A.   Again, because the source-like samples have
11 very little other in them than 2,3,7,8-TCDD.
12      Q.   What's depicted in the third figure?
13      A.   This is just another representation of the
14 first figure, except it puts them in a vertical bar
15 chart.
16      Q.   So it's the same --
17      A.   Same data, same figures.  It's just a
18 different location on the page.
19      Q.   And is the same true of the fourth page,
20 it's the same as the second page?
21      A.   That's correct.
22      Q.   Then we start to get to a number of them
23 that look or are different from those first four.
24 Can you explain what is depicted on Page 5?
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1      A.   Normally what I need to do in looking at
2 background samples is to look at the distribution of
3 the background samples.  As you pointed out a moment
4 ago, very rarely are all the background samples
5 exactly alike.
6           So I can go as far as to do a statistical
7 analysis, but the first thing I'm doing is visually
8 trying to see what the distribution of samples looks
9 like.


10      Q.   What do you mean by "distribution"?
11      A.   How much is -- in this case, in the graph
12 that's shown on Page 5, Bates number EO 45877, this
13 particular one is a plot of the number of samples of
14 2,3,7,8-TCDD out of the 19 samples, a number of
15 these samples that were -- on the far left-hand bar
16 between zero and .01 parts per billion.
17      Q.   Parts per billion?
18      A.   Yes.  Do you see the label on the
19 horizontal axis is PPB.  So this is 19 samples
20 total.  I've accounted for nine and then I counted
21 nine on the left-hand bar and I've got 13 out of the
22 19 accounted for.  So, first of all, I've got six
23 samples for which I had no recorded 2,3,7,8.
24           But those that are recorded, the majority
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1 is between zero and .01, but I could have hits if
2 I'm looking at samples elsewhere at .05, .06, .08,
3 occasionally I could have hits somewhat higher, and
4 those could be background.
5           Now, normally when I do this, and again, I
6 stopped this midstream, I have to decide what my
7 interval is that I want to choose for the graph.  Do
8 I want to take zero to .01, do I want to take zero
9 to .001.  So you have to go back and replot them


10 several times until I can get a distribution.
11           It does me no good if all of them are in
12 the same bar.  I no longer have a distribution.  So
13 this is kind of one step through the sequence I
14 would normally do.
15           So for the 2,3,7,8-TCDD, from these
16 samples, if the sample contains less than ten PPT,
17 that's a thousand times this scale here, it's easier
18 to talk in tens instead of .01s.  If it has less
19 than ten PPT in the sample of 2,3,7,8, one would not
20 be able to argue that that's not background.
21 Whether it is background or not is really the
22 question, but you could not say it's not background.
23           Occasionally I could see stuff out in the
24 50 to 60 range, and as high as 90, and that could
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1 still be background if you're looking at samples
2 from anyplace else in the field.  Then you go
3 through this one by one.
4           I emphasize this has to be concentration.
5 It cannot be percent.  I can't argue about whether
6 it's more or less.  I'm going to be ultimately
7 subtracting these numbers, again, as I described in
8 my procedures years ago to you and your associate.
9           I can't use percentages to subtract from


10 something.  I've got to subtract how many grams of
11 this sample in the field are background, how many
12 grams are left over, and then I can begin making
13 determinations.
14           So these have to be concentrations, not
15 percentages, and I carry them all through each
16 compound by compound to make a judgment in regards
17 to how do I interpret, how do I correct field data
18 for background that's there.
19           Now, there's a bunch of tests you can use
20 to assess if that's really background.  I gave a
21 reference source in this current report to Army
22 methods that they used in their field, in field
23 remediation work.  There's EPA methods, a number of
24 methods around.  Simply this chart by itself is not
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1 enough.
2           You test further whether this is
3 background, does it have the characteristics of
4 background, what are the statistics of it.  Is this
5 different than that.  There's a lot more analysis
6 you do that's set forth in these citations, one of
7 which I gave here, but this is the starting point.
8      Q.   Now, this would suggest that in those
9 background samples, the 19 that you've looked at


10 here anyway, that for 2,3,7,8-TCDD there was a range
11 of between zero and .09, right?
12      A.   Yes, or 90 PPT, yes.
13      Q.   And then you calculate an average
14 concentration.  How did you handle the six that did
15 not have detections?
16      A.   This is the average of the detected.
17      Q.   And how was that used?
18      A.   I haven't used it yet, but that's just a
19 metric.  As you can see, the average here -- well,
20 as PPB, is about where these are.  I see nine here.
21 Those nine are kind of like average, if you will, in
22 terms of the actual numbers, that they are smaller
23 numbers than obviously .01, and these other ones
24 carry quite a bit of weight in the average, even
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1 those fewer in number.  They are eight or nine times
2 higher in concentration.
3      Q.   Then am I correct that you did these for
4 each of the 17 congeners of interest?
5      A.   I think there's 17.  I haven't counted
6 them.
7      Q.   There's got to be more, because 17 plus
8 four is 21, and we have 29 pages here?
9      A.   Oh, I've got some totals.


10      Q.   Let's go through quickly, certain ones show
11 averages and certain ones don't.  Is there any
12 reason for that?
13      A.   No, not that I'm aware of.
14      Q.   How were these used, if at all?
15      A.   How were the other ones?
16      Q.   Any of these.
17      A.   Well, obviously, I presume, 2,3,7,8-TCDD
18 speaks for itself.  As I'm looking at site samples,
19 am I looking at background or is there something
20 relevant to the question at hand as to source.
21           2,3,7,8-TCDF speaks for itself, I think.
22 If I'm looking at TCDF, which is --
23      Q.   16.
24      A.    -- Page 16.  For TCDF, if I'm less than 20
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1 in the field samples, if you look in my book of
2 samples, if you're less than 20, based on EPA
3 background, that would be judged to be likely
4 background.  It could be as high as 20 PPT.  Many of
5 my field samples are in nanogram per kilogram, which
6 is PPT.
7           So if this were less than 20 PPT, for sure
8 that's likely background based on EPA.  It could be
9 as high as 120 and plausibly be background, but with


10 a lower probability.
11           So as I began looking at the TCDF samples
12 that I find in the field, I'm asking is there
13 anything that contributed here at all from any TCP
14 that may have been spilled or deposited, and if it's
15 less than 20 PPT on this particular furan, there's
16 no evidence that that's anything but background.
17           Similarly, octas is an early one you looked
18 at, octa being a common combustion source.  Is it
19 due to background or is it due to something on the
20 field.  On Page 11, the octas would say that, again,
21 it is more distributed than the others were.  It's
22 not only in the left-hand quadrant, and it's kind of
23 spread out a bit.
24           Generally as you look at the EPA background
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1 numbers, a number of 1,000 PPT of octadioxin would
2 be expected to be consistent with background, and it
3 could be as high as 9,000 or 10,000.  So you could
4 have a -- based on these data, without any further
5 review, you could have a lot of octa showing up, and
6 there's no reason to say that's not background.  It
7 may not be background, but it is consistent with
8 background.
9           So that's another item I noticed, when


10 you're looking at octa materials, instead of looking
11 at ten or 20 or 30 PPT, you're looking at thousands
12 of PPT being reflected by the EPA samples regarding
13 background.
14      Q.   How, if at all, did you use the information
15 that you've garnered from this exercise with respect
16 to the samples with the source-like patterns?
17      A.   With the source-like pattern, they were not
18 necessary.
19      Q.   These were not?
20      A.   These were not.  Because, again, there's
21 nothing in the source-like patterns, hardly, than
22 2,3,7,8.
23      Q.   You qualified it with "hardly."
24      A.   It's a question of -- I think the


Page 91


1 phraseology that Dr. Taylor used is all or
2 substantially all.  If I go through and look at each
3 of those 30 samples, there are some materials
4 present that are not zero, and yet they are also
5 pretty low compared to a thousand PPM of PPT
6 octadioxin.
7           So it looks like they are lower in
8 background in general, with the EPA background they
9 are lower in general, other than TCDD, and


10 therefore, going through and subtracting background
11 would make no real sense.
12      Q.   Did you look at the 30 or so samples that
13 Dr. Taylor has characterized as having source-like
14 patterns to determine what other constituents were
15 detected, albeit at concentrations much lower than
16 2,3,7,8-TCDD?
17      A.   I have, yes.  I don't have any records of
18 it, but I have, yes.
19      Q.   You would agree that other constituents
20 were detected, correct?
21      A.   Yes.
22      Q.   And I thought last time one of the things
23 that you stated to me was that if the source was a
24 crude TCP, you would expect other PCDDs and PCDFs to
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1 be detected?
2      A.   To be detected in the TCP, yes.
3      Q.   We agree we don't have a sample of the TCP
4 that was delivered to the site, correct?
5      A.   That's correct.
6      Q.   Now, it's your opinion that whatever came
7 to the site was a crude TCP, correct?
8      A.   It came from Metro Atlantic to the -- it
9 came from Diamond-Alkali to the site, a crude TCP.


10      Q.   My understanding from sort of boiling down
11 your opinion that you don't believe that the
12 contamination that's found in the samples that
13 exhibit a source-like pattern could have been the
14 crude TCP, correct?
15      A.   That is correct.
16      Q.   And the reason for that or at least one of
17 the reasons for that is because the crude TCP would
18 have other constituents present, correct; other
19 PCDDs and PCDFs?
20      A.   In significant concentration, yes, as is
21 evident -- for example, the TCDF is what is evident.
22 The TCDF that is there, if the number is like five
23 -- in a soil sample, if the number is something like
24 five parts per trillion, that is a low number
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1 vis-a-vis background.
2      Q.   This is what I'm trying to understand,
3 doctor, because last time you didn't make that
4 qualifier of in significant quantities.  You said
5 you would expect them to be present at detectable
6 levels?
7      A.   Yes.
8      Q.   And I'm asking you why today do you add the
9 qualifier found at detectable levels and in


10 significant quantities?
11      A.   Again, it may be a question of semantics.
12 For example, as I think I said last time we spoke,
13 the TCDF should be at something on the same order as
14 the TCDD; it may be a third of that, it may be
15 slightly higher than that, but in the same order as
16 the TCDD.
17           If the TCDD were a thousand parts per
18 trillion, and the furans were five parts per
19 trillion, number one, that's too low from the point
20 of view of what I would expect on the furans being
21 on the order of the TCDD.
22           In addition to that, my point I was making
23 here is that if that furan gets very large, I've got
24 to start worrying about backing out background.
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1 Those furans were sufficiently low that I saw that
2 compared to ten or 100 parts per trillion
3 background.  If I backed them out it would be zero,
4 the furans would be zero, and if I left them in,
5 they were de minimis, so it was unnecessary to deal
6 with it.
7      Q.   Let's talk about a constriction other than
8 2,3,7,8-TCDF.  Do I understand you correctly from
9 last time that you would expect other PCDDs and


10 PCDFs, other than 2,3,7,8-TCDD and 2,3,7,8-TCDF, to
11 be present?
12           MR. PIROZOLLO:  Objection.  With respect to
13 what?
14      Q.   In the soil samples on the site, in the
15 source-like soil samples?
16           MR. PIROZOLLO:  Objection.
17      A.   In the source-like soil samples, I would
18 expect for crude --
19      Q.   If it were crude TCP.
20      A.    -- if it were crude TCP that should be
21 present, and if they are present in significant
22 quantities, I have to worry about whether they are
23 background numbers or TCP-derived numbers, and
24 described that in the very first deposition I had.
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1           The background would have to be taken into
2 account if there's something that's of relevance
3 which, as I said to you before, there really isn't,
4 because they are so low the background is generally
5 equal to or higher.
6      Q.   Did you go back after the last deposition
7 and look at the laboratory data for the 30 samples
8 that exhibit source-like samples?
9      A.   I've looked at them several times.


10      Q.   I'm asking you since the last deposition
11 did you do that?
12      A.   Yes, I have.
13      Q.   And in doing so, you determined that there
14 were in fact a number of constituents, a number of
15 PCDDs and PCDFs were found at detectable levels,
16 correct?
17      A.   I didn't discover that as a new item.  They
18 are the same analyses I've been looking at since we
19 started this activity.
20      Q.   You noted at that time, maybe you noted it
21 before and maybe you didn't, but when you looked at
22 them after the last deposition, you determined that
23 there were other PCDDs and PCDFs at detectable
24 levels, right?
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1      A.   I observed they were there.  I observed it
2 before.
3      Q.   And you observed they were present at part
4 per trillion levels, correct?
5      A.   Yes.
6      Q.   When you just said or you used the phrase
7 "significant quantities" I think was the phrase you
8 used, did you in looking at the results for the
9 samples that exhibit the source-like patterns,


10 according to Dr. Taylor, did you go through an
11 exercise of comparing them to background?
12      A.   I did in a general sense, which is
13 specifically the comparison to background needs to
14 reflect the distribution of the background.
15      Q.   What do you mean by that?
16      A.   The distribution of background is the
17 background on 2,3,7,8-TCDD.  Many of the samples are
18 at ten parts per trillion, but they go as high, I
19 think, as 90 parts per trillion.
20           As you're looking at that compared to
21 background, they don't have to be less than 90 to be
22 called background.  Between 90 and ten, you know,
23 one has to look at it.  If you took an average, you
24 would have to deal with that number as a possible
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1 representation of background, but not precisely,
2 because it's the distribution.
3      Q.   Is it fair to say there could be a range
4 for background?
5      A.   There is a distribution of samples of
6 content in virtually all field samples, and that
7 includes background.  So it is a distribution.  You
8 could call it a range.  It's the distribution that's
9 more applicable in this case.


10      Q.   Did you look at any other sources, whether
11 they are literature or samples from the site, that
12 you might consider an appropriate number or range
13 for background levels of PCDDs and PCDFs?
14      A.   I have not completed that analysis.  I have
15 looked at samples that are east of the tailrace.  I
16 have looked at samples that are on the primary
17 peninsula, but not -- I've looked for groupings that
18 may indicate that there are some background numbers,
19 background information on the primary site.  Not all
20 the site necessarily has to be contaminated.
21           So I've gone through that exercise, but
22 I've not reached a conclusion as regards what I
23 would judge to be background.
24      Q.   Would it be your normal practice to
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1 determine samples after the data has been generated?
2      A.   After you've collected the data?  Normally,
3 yes.
4      Q.   As opposed to identifying locations from
5 where you would sample and whatever data you get, is
6 your background data sample?
7      A.   You would do that, too.  An example is one
8 that I have in Oklahoma in this case.  There was an
9 interest in determining what the background


10 concentrations of certain heavy metals were, copper
11 and the like as an example.  That was an interest
12 that I had.
13           There was also an interest when the site
14 was being assessed in determining what is a
15 background level of polynuclear aromatics, various
16 crude oil constituents you might find in the site,
17 what's its background level.
18           When the EPA was doing the original site
19 assessment, they were using background levels to
20 make a judgment on site assessment.  The background
21 levels they chose were along roads that were not in
22 the refinery, but near the refinery, that they felt
23 would be unlikely to be contaminated by the normal
24 petroleum operations.
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1           I'm looking for background samples for
2 copper.  Copper is a constituent of materials used
3 to control weeds, and along county roads there's a
4 lot of copper from sources other than a refinery.
5           So as the EPA selected samples for the
6 purpose of deciding whether the site should be
7 remediated or not, they had kind of a different
8 perspective, a different cut on the problem that I
9 had when I was asking about the question of were


10 there materials that were contaminated on the site
11 that were not part of crude oil, not subject to the
12 crude oil exclusion.
13           So the very things that made them choose an
14 area for background were the very things that I
15 would say I'm not sure I like that choice.
16      Q.   Because you're looking for two different
17 types of background?
18      A.   There are different objectives, and that's
19 common in most of the cases.  There are different
20 objectives when the original selections are made,
21 perfectly fine objectives, that may not be
22 applicable to the question being addressed in a
23 later fingerprinting exercise.
24           So I find, if I were part of the original
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1 EPA team, I might have chosen the same background
2 sites that they did, but when I have my objective
3 coming up later about a fingerprinting issue, those
4 may be absolutely the sites I don't want, and I look
5 for different sites, and there are ways to test what
6 sites should be -- what the characteristics should
7 be for the parameters you want to look at.
8      Q.   How long have you been involved in this
9 project?


10      A.   When I first met you; 2009 maybe, 2008.
11      Q.   In the course of that time, in preparing
12 your opinions, have you ever requested that certain
13 data be collected?
14      A.   New data collected?
15      Q.   Yes.
16      A.   I don't think on this case.
17      Q.   I lost my train of thought, so I may ask a
18 question I've already asked.  I apologize.  When you
19 looked at the data for the 30 samples that were
20 identified by Dr. Taylor as having source-like
21 patterns, other than for 2,3,7,8-TCDD and
22 2,3,7,8-TCDF, did you make an evaluation of those
23 sampling results compared to background for the
24 other PCDDs and PCDFs?
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1      A.   I did examine them, yes.
2      Q.   And can you tell me about what was involved
3 in that examination process?
4      A.   Once again, having an EPA-based background
5 range, information, I compared that background to
6 that range of background samples for each
7 constituent to the measured constituent for a given
8 sample, with the question being asked repeatedly
9 does that appear to be higher than background, about


10 equal to background, what's the categorization of
11 the sample.
12           As I went through those, I found frequently
13 -- in fact, normally -- that 2,3,7,8-TCDD was always
14 quite high compared to background, and the others
15 were near background or equal to background,
16 depending upon where in the range I'm talking about
17 for background.
18           So they all looked to me to be low in terms
19 of the other constituents, whether they were exactly
20 zero or not depends in part on how you define
21 background, but they were low enough to be
22 consistent with background for the other
23 constituents as I sit here and recall it at the
24 moment.
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1      Q.   Is that examination reflected in your
2 report, the comparison to background?
3      A.   That is a factor that's been included in my
4 reports to the extent it's relevant.  Each report
5 each time has been a critique of Dr. Taylor and Mr.
6 Mauro, and to the extent that that critique required
7 that assessment, that assessment would have been
8 included.
9           I don't at the moment recall any critiques


10 I have made of either of them and their handling of
11 the background.  The issues were always something
12 else.  So I don't recall it being relevant to any
13 topic, but it took place earlier.
14      Q.   Separate and apart from a critique of Dr.
15 Taylor and Mr. Mauro, you have, if I understand you
16 correctly, affirmatively opined that the
17 contamination in the samples that exhibit
18 source-like patterns came from purified TCP,
19 correct?
20      A.   I have opined that.  I don't consider that
21 to be distinct from my critique.
22      Q.   Okay.  The reason you don't consider it
23 distinct is because that was done in response to her
24 assertion, Dr. Taylor's assertion, it came from the
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1 crude TCP, correct?
2      A.   Their assertion it came from
3 Diamond-Alkali.
4           MR. PIROZOLLO:  Is this a good time for a
5 recess?
6           MR. RAY:  Really?
7           MR. PIROZOLLO:  It's up to you.
8           MR. RAY:  We can take a quick break.  I
9 don't need one.  If anybody needs a break, we can


10 take one.  Would you like to take a break?
11           MR. PIROZOLLO:  Yes.
12           MR. RAY:  Let's make it quick, please.
13           (Recess)
14      BY MR. RAY:
15      Q.   I want to shift gears a little bit, Dr.
16 Kittrell, and talk about these drums from the
17 military facilities.  In here I believe you've used
18 the term several places "military herbicides."  To
19 what are you referring when you use that term?
20      A.   Typically tactical herbicides, the ones
21 that have been developed by the military and have
22 military specs for them primarily for combat
23 operations.  I think it's exclusively for combat
24 operations.
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1      Q.   Those would be the rainbow herbicides?
2      A.   Yes.
3      Q.   Now, we've talked before about, for
4 example, Agent Orange is a combination of -- the
5 esters of 2,4,5-T and 2,4-D, correct?
6      A.   That's correct.
7      Q.   Do you consider 2,4,5-T to be a military
8 herbicide?
9      A.   No, because it's not one of those


10 herbicides.  There is no military herbicide
11 consisting entirely of 2,4,5-T.
12      Q.   And is 2,4,5-T used domestically?
13      A.   It was early.  It was largely not used, I
14 think, during the '60s because of the demand for
15 2,4,5-T, in part, and since that time I haven't
16 checked the Herbicide and Pesticide Acts, but I
17 don't think it was allowed at that time.  I'm not
18 sure.
19      Q.   Recognizing the demand -- you said the
20 demand went up in the '60s due to the war effort; is
21 that correct?
22      A.   Yes.
23      Q.   Was that increased demand to the exclusion
24 of domestic uses?
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1      A.   I don't know the specifics of that, but
2 what I've read it is primarily so, yes.  It was very
3 hard to get TCP in the mid-'60s.
4      Q.   When you say you read that, where have you
5 read that?
6      A.   I have read that in the Dow report.  I
7 don't know whether Cleary mentioned it, but the
8 availability of TCP at Metro Atlantic was pretty
9 tight and limited, I think.


10           I think that in fact, you know, sometime in
11 the '60s there was none available, but I would have
12 to go back and reread what I looked at, because I
13 wasn't looking for sources at the time that I'm
14 drawing upon here.
15      Q.   You've mentioned the presence of a
16 detection of -- well, I believe you testified
17 earlier that 2,4,5-T was detected at the Centredale
18 site; is that correct?
19      A.   Yes.  I have a list of wells or sample
20 points and materials, and it's on Page 29, 2,4,5-T
21 silvex and 2,4-D and MCPP.
22      Q.   Now, you list 11 samples.  You're not
23 testifying that 2,4,5-T was detected in all 11 of
24 those samples, were you?
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1      A.   I'm not.
2      Q.   Do you recall how many times 2,4,5-T was
3 detected?
4      A.   Not off the top of my head.
5      Q.   Can you explain why the detection of
6 2,4,5-T leads you to the conclusion that the cause
7 of it was from military herbicides?
8      A.   Well, nothing was done specifically on the
9 basis of 2,4,5-T alone.  What I have in the site in


10 terms of observations is a source of TCDD that is
11 not crude, not from Diamond-Alkali, but I have TCDD
12 there, and it's of a character that has -- it's
13 typical of purified material.
14           So as I look at where it might have come
15 from, the fact that there are this obvious evidence
16 of these materials in the site, a common source of
17 these materials would be the military herbicides.
18 Those are among the ones that were either military
19 herbicides or found at the bases, the two bases in
20 question, Quonset and Otis.
21           That's one of the elements that includes
22 the other factors in the mosaic, if you will, that
23 would lead me to conclude that the likely source of
24 the 2,3,7,8-TCDD would likely be from a military
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1 source from the barrels as compared to other barrels
2 like George Mann, who is a fairly small volume
3 operator, or Bradford Soap, where I don't see any
4 chlorinated materials in, as I look at the options,
5 I've got 20 or 30 possible barrel options, that
6 looked to me like the proper conclusion.
7      Q.   Under your theory, you have eliminated
8 crude TCP as a potential source of the 2,3,7,8-TCDD,
9 correct?


10      A.   Again, speaking principally to the 30 or so
11 source-like samples, that has been my conclusion
12 throughout this report.
13      Q.   And so therefore, following with your
14 theory, opinions, the source of the 2,3,7,8-TCDD in
15 those 30 samples exhibiting source-like patterns had
16 to have come from a purified TCP, correct?
17      A.   That's correct.
18      Q.   So all of the work in the first two reports
19 looking at different chlorinated solvents used by
20 all the different companies, like Bradford Soap, now
21 becomes irrelevant, correct?
22           MR. PIROZOLLO:  Objection.
23      Q.   To the extent you didn't find anything at
24 any of those facilities that involved purified TCP?
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1           MR. PIROZOLLO:  Objection.
2      Q.   For those 30 samples?
3      A.   Would you reread the question.
4           MR. PIROZOLLO:  Irrelevant is my problem
5 with that.  It's relevant -- well...
6      A.   I've got my question disjointed.
7           (Reporter read back pending question)
8      A.   It's kind of a compound question.
9      Q.   Let me break it down a little bit.  For any


10 of the sources that you evaluated, how many did you
11 find evidence that they shipped, stored, handled
12 purified TCP or products made from purified TCP?
13      A.   Not a direct evidence, but I did find, for
14 example, TCP obviously on the military bases among
15 the sources that supplied military bases were --
16 that supplied the military were those of purified
17 TCP.
18           Therefore, those TCP samples I saw at the
19 base were not ruled out as being purified, although
20 I couldn't prove they were purified, in contrast to
21 Diamond-Alkali where I could rule it out that it
22 wasn't purified.
23      Q.   Did you just say, and I may have misheard,
24 that the herbicides sold to the military were made
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1 from purified TCP?
2      A.   Some were.
3      Q.   How do you determine what was and what was
4 not paid from purified TCP?
5      A.   If you have an analysis, the analyses that
6 are giving you low TCDD numbers, there's a listing
7 of TCP measurements of Agent Orange, and if those
8 measurements are less than one TCDD, one PPM, I
9 would expect that more likely than not came from a


10 purified source.
11      Q.   Do you know what the source of any
12 herbicides was that were shipped to Otis or Quonset?
13      A.   I don't know whether it's purified or not.
14 Is that what you mean?
15      Q.   To the extent there were herbicides at Otis
16 Air Force Base, do you know where Otis obtained
17 them?
18      A.   I do not.
19      Q.   The same question for Quonset?
20      A.   I do not.
21      Q.   To result in the source-like patterns that
22 Dr. Taylor has described, it would have had to have
23 come from something made from purified TCP, correct?
24      A.   You say the herbicides would have been made
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1 from purified TCP; that is correct.
2      Q.   That would include 2,4,5-T, correct?
3      A.   Correct.
4      Q.   It would not include 2,4-D, correct?
5      A.   2,4-D -- the question of 2,4-D has to be
6 addressed in regards to what's the congener profile
7 of 2,4-D, and again, 2,4-D has 2,3,7,8-TCDD in it,
8 but not large concentrations.
9           So the argument about the TCDD, it's not


10 absent in the 2,4-D, but it's just not predominant
11 as it is in the 2,4,5-T.
12      Q.   Could a release of 2,4-D have caused the
13 source-like patterns in those 30 or so samples that
14 Dr. Taylor has identified?
15      A.   I have not reviewed that in detail, but I
16 think not.
17      Q.   Could a release of MCPP have caused those
18 source-like patterns that Dr. Taylor refers to in
19 her report for those 30 or so samples?
20      A.   Again, I have not reviewed that in detail,
21 but I don't think so.
22      Q.   Could a release of silvex have caused those
23 source-like patterns in the 30 or so samples
24 identified to Dr. Taylor?
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1      A.   Silvex is a propionic acid derivative of
2 2,4,5-TCP, and although I haven't examined that, it
3 could have.  I can't give you an answer immediately,
4 but it could have.
5      Q.   Let's assume for the sake of this
6 discussion that it could have.  So in order for the
7 drums of material from Otis or Quonset to have been
8 responsible for the contamination of those 30 or so
9 samples at Centredale, am I correct that it would be


10 your opinion that those drums would have had to have
11 contained either 2,4,5-T or silvex?
12      A.   Again, in mixtures, not sole contaminants.
13 For example, 2,4,5-T is commonly found with 2,4-D in
14 many of these tactical herbicides.  So it wouldn't
15 be the sole constituent, but it would have contained
16 2,4,5-T or silvex, both of which are based on TCP.
17      Q.   If it contained 2,4-D, wouldn't it result
18 in a pattern different from the patterns we are
19 observing at the site?
20      A.   A mixture of 2,4-D and 2,4,5-T, as a
21 mixture, would not be -- again, I haven't analyzed
22 those quantitatively.  But 2,4,5-T, 2,4-D mixture
23 will have a low level of the higher congeners --
24 it's only a two carbon -- a very low level of the
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1 higher molecular weight congeners, and the site
2 samples have a very low level of high molecular
3 weight congeners.
4           I don't know that I can distinguish between
5 a 2,4,5-T/2,4-D mixture and a 2,4,5-T constituent in
6 itself one from the other.
7      Q.   So do I understand that you still believe
8 Agent Orange could have potentially caused the
9 source-like patterns at the site?


10      A.   I have not tried to rule it out.  All of
11 those come from the same source, whether it's Agent
12 Orange or whether it's 2,4,5-T mixed with 2,4-D or
13 whatever it is, the only significant source I see of
14 those are the barrels arriving from the two military
15 bases, and I don't have any -- I have not tried to
16 make a distinction between which of those
17 constituents in the barrels were relevant.
18      Q.   Why do you believe those barrels contained
19 herbicides?
20      A.   As I described earlier, the description of
21 the barrels as having, I think the description was
22 turbine oil, which I think in a lay language would
23 be similar to the carrier, which is either kerosene
24 or diesel, that's used for the military herbicides,
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1 that's consistent with it.
2           The number of barrels being shipped at the
3 same time would indicate obviously something is
4 getting disposed of from the military at that point
5 in time -- it was before the closure of Quonset --
6 as if they were removing barrels from the site.
7           I know that there was herbicides on the
8 sites.  The sites were being remediated for that
9 purpose.  If I look for other alternatives for


10 something that would have been in that number to
11 give me a reasonable quantity that would be disposed
12 of on the site, among that set, that's the only two
13 candidates I can see that meet all of those
14 criteria.
15      Q.   Okay.  So one piece of evidence is you have
16 to assume that the description of, I believe,
17 turbine oil or possibly jet fuel, do you recall a
18 description of jet fuel is one of the descriptions?
19      A.   Hmm-hmm.
20      Q.   You would have to assume that that was a
21 carrier; am I correct there?
22      A.   I don't have to assume it.  That is a
23 carrier.  For example, if you look at the book on
24 tactical herbicides that we have, one of the recipes
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1 they have is mixtures of herbicides with kerosene,
2 and many of them have mixtures with diesel fuel.
3 That was a common carrier for the military
4 herbicides, that pair.
5      Q.   The fact that that quantity suggests they
6 were trying to get rid of something, why would that
7 necessarily equate to having to get rid of
8 herbicides?
9      A.   Again, it doesn't necessarily -- this is a


10 set of observations, all of which are, you know,
11 weigh in the scale in the same direction.  It
12 doesn't necessarily mean they are getting rid of
13 herbicides per se.
14           I would think that if I had more barrels
15 coming from a site at the time as compared to having
16 one or two, the likelihood that there may have been
17 herbicides amongst those barrels, I think I
18 testified earlier that herbicides from barrels was a
19 fairly common way for local base treatment as
20 compared from 500-gallon containers.
21           All of these things are consistent with
22 that, and no single one of those items proves it,
23 but they all are consistent with that picture.
24      Q.   Well, we know they had to get rid of 5,000
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1 drums, roughly, correct?
2      A.   Yes, it appears that they did.
3      Q.   And do I understand what you're saying is
4 some fraction of those -- you're not suggesting all
5 of those drums would have contained herbicides, are
6 you?
7      A.   I don't know.  That's not a necessary
8 ingredient of the scenario.
9      Q.   So you don't have an opinion as to whether


10 it was one or 5,000?
11      A.   The only opinion that relates to that is
12 that the contamination was distributed across the
13 site.  There's TCDD many places on the site, in the
14 same fashion we know there's a lot of earth movement
15 on the site.
16           So my expectation is it was probably more
17 than one, but it certainly didn't need to be 5,000.
18      Q.   What's the relevance of the earth movement?
19      A.   If you had a single drum, and it was dumped
20 or leaked, that might expect to be a fairly
21 localized contamination point.  If it's spread
22 across the site, either there are many drums that
23 are leaking or the other alternative is that those
24 drums that were leaking were spread -- the
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1 contamination was spread across the site because of
2 the soil movement on the site.  Either one can
3 result in the same observation.
4      Q.   Getting rid of drums is consistent with
5 something done in anticipation of base closure?
6      A.   Well, I observed -- I think in my report or
7 in the earlier deposition -- that the Quonset base
8 was closed several years after the drums were
9 disposed of.


10           As one prepares for base closure, one thing
11 that I would expect one might do is clear out a
12 bunch of drums that you've accumulated on the site
13 that are going to have to be cleared off when you
14 close the base.
15      Q.   You said that the sites were being
16 remediated for herbicides.  What did you mean by
17 that?
18      A.   There's quite a bit of records on the Otis
19 Air Force Base, and as you look at the sampling
20 that's been done in preparation for or in the course
21 of site remediation, there's a number of
22 observations of the various herbicide contaminants
23 on the site.
24      Q.   Are you familiar with the term "remedy
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1 driver"?
2      A.   I am indeed.
3      Q.   And are you testifying that herbicides are
4 a remedy driver at Otis?
5      A.   No.
6      Q.   Is it listed as a constituent of concern at
7 Otis?
8      A.   I don't know that it's a constituent of
9 concern.  It is, again, observed at Otis.


10      Q.   So they detected herbicides at the Otis Air
11 Force Base?
12      A.   It was detected in the various cleanup
13 activities in various extents and quantities.  I
14 don't recall the details of it, but it was detected
15 at several points on the base.
16      Q.   And what conclusion do you reach from that?
17      A.   That once again, those herbicides were used
18 at the base.
19      Q.   And do you have any information about the
20 quantities that they were using at the base?
21      A.   No.
22      Q.   Do you have any information about the
23 quantities that would have been sent to the
24 Centredale site?
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1      A.   No direct information.  As I think I noted
2 in my report, an empty drum can contain one or two
3 inches of material at the bottom of the drum.  So
4 you can begin looking at some sort of quantities if
5 you multiply that out.  Apart from that, I don't
6 have any knowledge of quantities.
7      Q.   I seem to recall at one point, and I can't
8 remember if it was in one of your reports or in a
9 deposition, that you used the phrase "test of


10 reasonableness," and it was in the context of
11 evaluating -- I believe it was in the context of
12 your critique of Dr. Taylor and whether her belief
13 that the contamination came from Metro Atlantic,
14 your critique said there was no test of
15 reasonableness to determine whether sufficient
16 amount could have been released to have caused the
17 contamination observed at the site.
18           Do you recall that phrase?
19      A.   No.
20      Q.   I will have to find that.  I'm wondering
21 whether or not you've made any type of similar
22 analysis in terms of whether the amount that could
23 have been released from your military herbicides
24 could have caused the contamination we're seeing at
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1 the site?
2      A.   I don't think I applied that specifically
3 to the Centredale site if we were talking about the
4 test of reasonableness.
5           I think I may have discussed that in the
6 very first or second deposition, when I was
7 describing generally what one does in conducting
8 these fingerprinting exercises.  But I don't recall
9 ever applying that to this site.


10      Q.   I'm going to read you a quote from your
11 December 21st report and see if this rings a bell at
12 all, and I'd be happy to show it to you if you need
13 to see it in the proper context.
14           "Furthermore, Dr. Taylor did not apply any
15 tests of reasonableness of her assumption that the
16 brief period during which the sodium 2,4,5-TCP raw
17 material was transferred from the delivery tanker
18 truck to the reactor would have resulted in the
19 contamination of the entire CMRP site.
20           "Dr. Taylor did not consider how much
21 sodium 2,4,5-TCP raw material feed to the plant
22 would have been required to have been lost to
23 produce the observed CMRP site contamination, nor
24 did she consider the fact that there's a total
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1 absence of evidence of any alleged spills or leaks."
2           Does that ring a bell to you?
3      A.   I remember the issue regarding the loss at
4 the hoses or whatever it was.  I don't remember the
5 test of reasonableness discussion.
6      Q.   I will just substitute words to put it in a
7 similar context, but my question is, did you do any
8 tests of reasonableness to determine how much
9 material would have had to have come from these


10 military herbicides to result in the contamination
11 we're seeing?
12      A.   No.  I think the ability to perform one of
13 these types of tests of reasonableness, when you
14 have a disbursed source, such as a number of barrels
15 at various locations on the site, in contrast to a
16 hose dump when you're feeding or loading --
17 ostensibly loading TCP from a truck to some vessel,
18 the ability to do a test of reasonableness between
19 those two is quite different.
20           If one is dumping out 25 gallons at a
21 location that presumably was pretty much the same
22 location, trailer after trailer after trailer after
23 trailer, one could begin to try to determine whether
24 or not that location has sufficient amounts of TCDD
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1 to be consistent with that, and whether that would
2 have been spread by various mechanisms to the site
3 as a whole.
4           If you are by contrast dropping from drums
5 that may have been emptied at various locations on
6 the site, that may have been half full, may have
7 been two inches in them, may have been empty, the
8 ability to make that test of reasonableness that I
9 was referring to for the Taylor hypothesis really


10 doesn't apply.
11      Q.   You started the answer with, no.  So I
12 assume you haven't done any calculations or anything
13 like that?
14      A.   Right.  Because it doesn't apply.
15      Q.   My recollection is most, not exclusive, but
16 most of the 30 samples that exhibit a source-like
17 pattern are in the immediate vicinity of where the
18 hexachlorophene building is.  Is that your
19 recollection as well?
20      A.   Generally I'd say that's correct.
21      Q.   By shrinking that geographic area, would
22 that at least improve your ability to do that type
23 of analysis we talked about, that test of
24 reasonableness?
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1      A.   As I said, I don't know that's the case.
2 The difficulty being that you're -- I know there's
3 5,000 drums that came in.  I don't know that it's
4 5,000 drums that were stacked at Metro Atlantic's
5 building.  You kind of missed that linkage.
6           Taylor has a quantity.  I have a quantity
7 coming perhaps into the plant, but I have no
8 quantity to test the reasonableness of that fraction
9 of the drums that may have been stacked, you know,


10 at the HCP site location.
11      Q.   Have you done any evaluation of the
12 potential source of PCE at the site?
13      A.   PCE?
14      Q.   Yes.
15      A.   I have not done any in depth.  I've really
16 critiqued, as I think I've done previously, some of
17 the observations maybe made by Taylor in that
18 regard.  But I really have not made a general
19 assessment of the PCE at the site.
20      Q.   Shifting gears again, we talked a lot about
21 sample results that do or don't show PCDDs and PCDFs
22 in crude TCP.  Now I want to talk a little bit about
23 the process that makes TCP that in your opinion
24 would result in these other PCDDs and PCDFs.  We'll
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1 start with some basic things that I think we can
2 agree on.
3           Am I correct that to make
4 2,4,5-trichlorophenol, Diamond-Alkali started with
5 1,2,4,5-tetrachlorobenzene?
6      A.   Yes, in a categorical sense, yes.
7      Q.   What do you mean by "in a categorical
8 sense"?
9      A.   Well, it's not the only constituent, as


10 I've said, in my report, in 1,2,4,5-TCB, but it's
11 the label on the can.
12      Q.   Tell me what information you have about
13 what constituents would be in that can in addition
14 to 1,2,4,5-tetrachlorobenzene?
15      A.   Well, there would be a -- I've described
16 before the sequential chlorination if one starts
17 from benzene, that you'll add one, then two, then
18 three, et cetera, chlorine atoms to the central
19 benzene, and the fact as you go through that
20 sequence, you will have predominantly one isomer of
21 that material, if you wish, but it will not be
22 exclusively that.
23           Among the various isomers that are very
24 close to the isomer in question of tetra-benzene,
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1 among those that are close are ones where you simply
2 have chlorine atoms at different points on the
3 carbon ring than the 1,2,4,5.
4           The observation I made is that if you look
5 at some of the samples of other constituents that
6 are in the TCP, that you see those other isomers,
7 for example, of tetrachlorobenzene itself in those
8 samples.
9      Q.   I'm sorry, could you repeat that last part?


10      A.   If you look, for example, at the analyses
11 done by various people, notably the analysis that
12 was, I think, presented in Table 3, the Firestone
13 analysis in Table 3 of my report, you will see
14 isomers of the TCDD that relate to the isomers of
15 the TCB from which they originated.
16           One view is simply look at the product
17 samples, and you will find materials that indicate
18 there's isomers other than 1,2,4,5-TCB in the TCB
19 raw material.
20      Q.   Do you have those product samples?
21      A.   Yes.  In Table 3.
22      Q.   Table 3 is the Firestone data, correct?
23      A.   Yes.
24      Q.   I'm asking the question do you have data
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1 for the tetrachlorobenzene that was used by
2 Diamond-Alkali?
3      A.   Table 3.  Table 3 there is an isomer there
4 of TCDD, 1,3,6,8, that arises from the corresponding
5 isomer of TCB.
6      Q.   I'm going to ask you to listen to my
7 question.  Do you have any sample data of
8 tetrachlorobenzene used by Diamond-Alkali?
9      A.   I do not.


10      Q.   These are samples of sodium trichlorophenol
11 or trichlorophenol, correct?
12      A.   Yes.
13      Q.   And I think we established we don't know if
14 any of these came from Diamond-Alkali, correct?
15      A.   That is correct.
16      Q.   In fact, I believe you said it seems
17 unlikely, given the part per million levels of
18 2,3,7,8-TCDD, correct?
19      A.   That's correct.
20      Q.   Separate and apart from laboratory data or
21 sample results from the tetrachlorobenzene used by
22 Diamond-Alkali, do you have any other information
23 about the nature of the tetrachlorobenzene used by
24 Diamond-Alkali to make 2,4,5-trichlorophenol during
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1 the '60s?
2      A.   Not specifically Diamond-Alkali.  Only
3 general TCB.
4      Q.   Let's talk about what general information
5 you have?
6      A.   Methods of manufacture from various
7 encyclopedias of chemical technology.  Obviously
8 there's the chemistry of how it's formed, the
9 knowledge of what happens with this particular type


10 of serial reaction of the addition of chlorine.
11 There's obviously the observation of the isomers
12 that are present in products that are formed from
13 that material.  That's information that relates to
14 that.
15           So that's basically the category of TCB
16 information that I have.
17      Q.   When it comes to manufacturing
18 2,4,5-trichlorophenol, at least the way that
19 Diamond-Alkali did it, the formation of 2,3,7,8-TCDD
20 is a result of largely condensation of the
21 2,4,5-trichlorophenol, correct?
22      A.   Yes.
23      Q.   So am I correct that could happen even if
24 they used -- I recognize absolutely pure
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1 tetrachlorobenzene doesn't exist or it's pretty
2 unlikely, but that reaction that forms 2,3,7,8-TCDD
3 could still take place in the absence of impurities?
4      A.   In the absence of impurities, yes.
5      Q.   And do I understand it's also your opinion
6 that the formation of 2,3,7,8-TCDF could take place
7 in the formation of 2,4,5-trichlorophenol even in
8 the absence of impurities?
9      A.   Yes.


10      Q.   And I understand correctly that that takes
11 place early in the process when there's still TCB
12 left in the reactor, correct?
13      A.   Yes.
14      Q.   And that forms.  Now, isn't there a point
15 in the reactor where there's TCA, trichloroanisole?
16      A.   Yes.  The trichloroanisole is an
17 intermediate, and they are simultaneously with the
18 TCB and the TCP.
19      Q.   So the tetrachlorobenzene is transformed
20 into the intermediate trichloroanisole before it
21 continues on and is formed --
22      A.   Before that molecule is.  Not before all
23 the -- the TCB is not empty, gone, and then the TCA
24 is there.


Page 128


1      Q.   But as TCB is converted to
2 trichloroanisole, which is then converted to
3 trichlorophenol, that's a sequence, and it doesn't
4 all have to happen in one block at a time, correct?
5      A.   It does not happen in one block at a time.
6      Q.   And the 2,3,7,8-TCDF, in your opinion,
7 forms early in the process and later in the process
8 when it's predominantly trichlorophenol is when the
9 2,3,7,8-TCDD is formed, correct?


10      A.   Correct.  It's not a sharp demarcation, but
11 generally, yes.
12      Q.   Your opinion about the relative amounts of
13 2,3,7,8-TCDF and 2,3,7,8-TCDD is that they would be
14 of comparable orders of magnitude; is that a fair
15 statement?  How did you describe that?
16      A.   Comparable orders of magnitude, that
17 commonly the TCDF is lower, but not minuscule, not
18 de minimis.
19      Q.   And one of the references that you've
20 relied upon to support that is Bopp, correct?
21      A.   One that illustrates that, yes.
22      Q.   And is that as a result of the sediment
23 samples that were found in one-third ratios, you
24 know, if TCDF was found in about a third of the
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1 amount that TCDD was found?
2      A.   I think it was sediment and soil samples,
3 and the fact that they are in a relatively high
4 correlation coefficient as I described this morning
5 in relationship to one another, that's one of the
6 factors that supports the concept.
7      Q.   Okay.  And what other factors or evidence
8 do you have to support that?
9      A.   The principal one I described, I think


10 earlier, is, if you will, the mechanistic reactions
11 that have to occur, that if you have a formation of
12 a 2,3,7,8-TCDD molecule, the same activation
13 activities that are characteristic of the molecules
14 that contribute, for example, to a Smiles
15 rearrangement, which is typical of a reaction, those
16 same characteristics are present both with TCB and
17 with TCP, and have those atoms donated and extracted
18 in one pair of molecules, two TCP molecules, and not
19 be operative in two very similar molecules, the TCB
20 and the TCP.
21           It makes no sense from the point of view of
22 the science in the chemistry.  They will both be
23 there simultaneously.  There will be different
24 temperatures, different concentrations, different
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1 orders of reaction.  But to contemplate that this
2 one reaction can occur with these pair of molecules
3 and with these constituents in this environment and
4 the other one cannot occur makes no sense for the
5 formation of the chemistry of the reaction.
6      Q.   I've heard that the formation of
7 2,3,7,8-TCDD from two molecules of 2,4,5-TCP
8 described as condensation; is that correct?
9      A.   That's kind of a generic term.  That's kind


10 of a casual description.
11      Q.   And that forms a dioxin molecule, correct?
12      A.   It forms a dioxin molecule, but there's
13 much more to it.  The reaction sequence, the
14 mechanism, is a long way from two molecules mounted
15 together.
16      Q.   Is a Smiles rearrangement necessary for
17 that to take place?
18      A.   Those characteristics are needed for that
19 reaction to occur.
20      Q.   My question was for the two molecules of
21 2,4,5-TCP to react to form 2,3,7,8-TCDD, is a Smiles
22 rearrangement necessary?
23      A.   The typical Smiles rearrangement is an
24 intramolecular rearrangement, and it's the same
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1 function, but this happens to be that combined with
2 an intramolecular reaction molecular reaction
3 between two molecules.
4           So the Smiles characteristics are there,
5 but it's not an intramolecular reaction as Smiles
6 often is.
7      Q.   Is a intramolecular rearrangement necessary
8 on the 2,4,5-trichlorophenol molecule before it can
9 --


10      A.   The characteristics of the molecule are
11 what create the Smiles rearrangement.  You need the
12 electrophilic character, basically ortho to the
13 nucleophilic character of the molecule to be able to
14 have this sequence occur, and those haven't.
15      Q.   In layman's terms, can you describe the
16 Smiles rearrangement?
17      A.   Yes.  The Smiles rearrangement is
18 basically, as I said, in this case, an
19 intramolecular nucleophilic.  It's going to be an
20 electron donating material, and it's an aromatic and
21 it's a substitution reaction.  So that's a general
22 category.
23           What happens with the reaction is that it's
24 activated by the electrophilic group, which is the


Page 132


1 chlorine atom.  It's sucking atoms because of its
2 nature away from the ring, which the ring structure
3 is there.  As it does so, there's a nucleophilic
4 agent, which is the OH group, ortho to that
5 position, and it's tendency is to donate electrons.
6      Q.   When you say "ortho to that position," what
7 do you mean?
8      A.   If you were to envision the molecule with
9 the six numbers on it --


10      Q.   Can we draw this?
11      A.   I can show you in my report.  If you take
12 Page 16.
13      Q.   Okay.
14      A.   Let me go back to Page 14.  The OH group is
15 at the top of the molecule, and this is on the
16 trichlorophenol, the second structure in.  The OH
17 group is on top of that molecule by the one
18 position.
19           The ortho position is the one that's just
20 adjacent to that.  So you have to have the chlorine
21 adjacent to the OH, and the chlorine is trying to
22 suck electrons out of that group, and the OH is
23 donating electrons to whatever it's around.
24           In the course of the typical Smiles
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1 rearrangement, you can have things running around
2 this molecule within the molecule.
3           What we're doing is the intramolecular
4 version of that.  So you need to have the electron
5 withdrawing chlorine and the OHs from the adjacent
6 TCP molecule that's going to be bound together by
7 this dioxin bond.  So basically you have to have the
8 electrophilic chlorine and the nucleophilic OH from
9 the adjacent molecule for that Smiles rearrangement


10 and condensation reaction to occur.  You can disrupt
11 that by various features, but that is the
12 characteristics of the molecule that enables it to
13 make TCDD.
14           And that same characteristic of the
15 molecules, if you put it adjacent to the
16 tetrachlorobenzene, which is the left-hand
17 structure, that same sequence of interactions of the
18 chlorine and the OH function ortho to one another,
19 the same signals that make the TCDF, which there are
20 no schematics in here for that, it will make the
21 TCDF if it doesn't have another OH as its adjacent
22 neighbor.
23      Q.   Which is shown here, right?
24      A.   Yes.  But it's the same characteristics of
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1 electron withdrawing on the chlorine, electron
2 donating on the OH that are needed for the Smiles
3 rearrangement that are present both for two TCPs
4 going together, and they're also there for a TCP and
5 a TCB to go together, the only difference being that
6 TCB is a somewhat lower temperature when it's
7 prominent, because at the start of the reaction the
8 temperature is lower, which is when the TCB is
9 prevalent.


10           So the same electrons, chlorine behaves the
11 same.  OH behaves the same.  It has to go both ways.
12 You can't have somehow a magic circumstance where
13 the TCP can form -- excuse me, where the TCDD can
14 form, but the TCDF cannot form.  It can't be that
15 way, because you've got the same chlorines creating
16 the same features and the same reaction environment,
17 the same sodium methoxide basic environment in both
18 cases.  You cannot have TCDD and not have TCDF.
19 It's only a question of proportions.
20      Q.   I will confess that all of my chemistry is
21 ridiculously rusty.  But one difference that I
22 notice in the 2,3,7,8-TCDD and TCDF is in the TCDD
23 you've got two oxygen bonds that bridge the two ring
24 structure?
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1      A.   The dioxin.
2      Q.   Whereas in the furan you only have one,
3 which means you've had to create a carbon copy bond,
4 right?
5      A.   Right.
6      Q.   Is that done by the same process you've
7 just described?
8      A.   Yes.  The difference being you don't have
9 an adjacent OH in the two molecules of one another,


10 except if you have two TCPs.  If you don't have two
11 TCPs, you can actually move things around on the
12 ring via the Smiles rearrangement, and you will have
13 the same function occur with the chlorines, but you
14 won't have the oxygen bridge, because there's no
15 oxygen at that site.  There's no adjacent ortho OH
16 group.  So it will create this bridge instead of --
17      Q.   "This" being the carbon bridge?
18      A.   The carbon carbon bridge instead of the
19 carbon oxygen carbon bridge.  But the same reactions
20 have to occur.  It's just a question of the amount.
21           By the way, I consider that to be a more
22 significant argument than whether or not I see it in
23 a sample, but I will say I see it in samples.  It
24 does confirm it, but it doesn't prove it in the
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1 sample analysis.
2      Q.   Now you also believe as part of your
3 opinion that in crude TCP there will be other PCDDs
4 and PCDFs, correct?
5      A.   Correct.
6      Q.   Am I correct that those other PCDDs and
7 PCDFs are the result of similar reactions taking
8 place, but involving the impurities that are found
9 in the tetrachlorobenzene?


10      A.   That's only one aspect of it.
11      Q.   Okay.  Well, let's stay with that and then
12 we'll get to the second one.  So if one of the
13 impurities is 1,2,3,4-tetrachlorobenzene, different
14 isomer of a tetrachlorinated benzene, that could
15 result in the formation first of a different
16 chlorinated phenol, correct?
17      A.   Correct.
18      Q.   And then through similar reactions a
19 different PCDD or PCDF; is that right?
20      A.   A different TCDD or TCDF.
21      Q.   Okay.  And then if we had a
22 trichlorobenzene as an impurity, that would result
23 in a different type of phenol, that would be likely
24 a dichlorophenol, correct?
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1      A.   Correct.
2      Q.   Which then would result in, again, a
3 different dioxin or furan?
4      A.   Correct.  But in that case, you're changing
5 your chlorine atoms also.  The number of chlorine
6 atoms in that case will change.
7      Q.   Right.  You wouldn't necessarily be dealing
8 with a tetradioxin or a tetrafuran?
9      A.   That's correct.


10      Q.   On the flip side, if you had a
11 pentachlorobenzene, you might end up with a
12 tetraphenol, and again, a different but perhaps
13 higher chlorinated dioxin or furan?
14      A.   That's one factor, yes.
15      Q.   And is it correct that the ultimate dioxin
16 or furan that is formed will depend on what the
17 initial starting impurity was?
18      A.   In part.
19      Q.   Okay.  Well, let's talk about the other
20 part.  What's the other part?
21      A.   Well, there's chlorine rearrangements and
22 chlorine additions that you can transfer not only --
23 you can create bonds between the carbon oxygen and
24 the carbon, but the amount of chlorine that's
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1 available on a single molecule does not have to stay
2 constant throughout this entire sequence.
3           You can actually add chlorines to the minor
4 amount of TCDD that's there by exchange with other
5 molecules, in addition to having chlorine come in
6 with a parent molecule.
7           You can build chlorines on a given TCDD not
8 only by the number of chlorines in a parent TCB
9 coming in, but also by a chlorine exchange as the


10 reactions are occurring.
11      Q.   Let me make sure I understand it.  Are you
12 suggesting that once 2,3,7,8-TCDD is formed as a
13 result of this processing, that tetrachlorodioxin
14 might pick up a chlorine and become a
15 pentachlorodioxin?
16      A.   Yeah, if it can pick up a chlorine, it will
17 become a pentachloro in that case, yes.
18      Q.   How common is that?
19      A.   It's not that it doesn't contribute, but a
20 major factor is the chlorine of the originating
21 species.  There is a contribution from both that
22 occurs.  It's not simply the parent chlorine coming
23 in with feed, it's the chlorine transferred during
24 the reaction sequence itself.
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1      Q.   Would that donation or addition of
2 chlorines happen at the phenol level as well?
3      A.   It's primarily in these condensed ring
4 structures.  There probably is some at the phenol
5 level, but it's primarily in these condensed ring
6 structures that occurs.
7      Q.   So let's assume for a moment that it
8 doesn't take place to a substantial degree at the
9 phenol level.  Then whatever chlorinated benzenes


10 are present in the feedstock, primarily
11 tetrachlorobenzene but with certain impurities, the
12 primary phenol that's produced is
13 2,4,5-trichlorophenol, but am I correct, then, that
14 you would get other chlorinated phenols based upon
15 these other chlorinated benzenes?
16      A.   You could have with different additional
17 raw materials; is that what you mean?
18      Q.   Different impurities.
19      A.   Different impurities, yes.
20      Q.   Other chlorinated phenols?
21      A.   Right.
22      Q.   Let's just assume for the moment we are not
23 significantly altering that based on the addition of
24 chlorines, that it is based largely on the parent
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1 chlorobenzene.
2      A.   Hmm-hmm.
3      Q.   Then you've got the 2,4,5-TCP, which is
4 your predominant product, condensing and forming
5 some 2,3,7,8-TCDD and some 2,3,7,8-TCDF.  And then
6 you've got these other chlorinated phenols, which
7 are formed from the impurities, that might form
8 other PCDDs and PCDFs.
9      A.   Yes.


10      Q.   But then at this level over here with all
11 the PCDDs and PCDFs, you're now adding or
12 subtracting chlorines?
13      A.   Yes.  If you look at the analyses we looked
14 at this morning of the various Dow products, you're
15 seeing tetras, you're seeing pentas, hexas, heptas,
16 and even some octas.
17           The thought is that all of that range of
18 heavier dioxins, higher chlorine number dioxins,
19 those are not exclusively due to contamination of
20 the feed.  There's also a chlorine addition that
21 makes it an octa or a hepta dioxin in a TCP product.
22           That's what we were looking at this
23 morning, TCP products that contained tetras, pentas,
24 hexas, heptas and octas.  The theory is that all of
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1 these molecular materials are not solely due to feed
2 impurities.  There are chlorine reactions occurring
3 during the process that can lead to part of these
4 heptas and octas that occur in the products that are
5 known to be there.
6      Q.   How frequently or what percentage does that
7 take place or contribute?
8      A.   I've never seen a number like that.
9      Q.   And if I were to go to the literature,


10 could I find literature that supports this theory
11 about the chlorines?
12      A.   There was a lot of literature being
13 developed back in the '70s and '80s when the issues
14 of the TCDD were obviously very prominent.  I think
15 there's EPA summary booklets.  There's quite a
16 number of things that deal with that topic.  It's
17 the mechanism, if you will, that deal with the
18 formation of TCDDs.
19           In about ten minutes I'd like to take a
20 break?
21      Q.   Why don't we take it right now and I will
22 get this organized if we can.
23           (Recess)
24      BY MR. RAY:
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1      Q.   I just want to follow up, Dr. Kittrell, on
2 a couple of things on one topic related to this
3 mechanism of formation of PCDDs and PCDFs, and I'm
4 going to say irrespective of the feed impurities
5 that get certain PCDDs and PCDFs formed, but then
6 others may form as a result of the addition of
7 chlorine atoms.
8      A.   Okay.
9      Q.   First, what is the source of those chlorine


10 atoms that are being added; are they from other
11 PCDDs and PCDFs that may then become hexa, may
12 become a penta, in order that a --
13      A.   Penta become a tetra?
14      Q.   Yes.
15      A.   There is that intramolecular transfer is
16 the primary source.  There's not generally a lot of
17 free chlorine items running around.  In theory,
18 sodium chloride is associated.  The sodium chloride,
19 the by-product of this operation, you're making
20 salt, and that does dissociate, and in theory that
21 offers chlorine atoms.
22           The principal theory is it's the transfer
23 amongst the condensed aromatics rather than any
24 contribution from the outside environment like that,
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1 like sodium chloride.
2      Q.   What are the conditions that would cause
3 this to happen?
4      A.   Well, the conditions that were highly
5 alkaline environment, you know, temperatures, the
6 conditions you have in a reactor, is not uncommon
7 for this to occur under these type of conditions.
8 There are transfer reactions as long as it's
9 alkaline and a couple hundred degrees.


10      Q.   Now, I don't see this topic discussed much
11 in your report.  Is there a particular place you can
12 point to me in your report or is that not covered?
13      A.   I haven't talked about mechanisms.  I give
14 -- like these things are like stick figures.  They
15 are reactions, schematics.  I have not talked about
16 mechanisms per se in the report.
17      Q.   These reactions talk about formation from
18 different impurities, correct?
19      A.   Correct.  But they are still schematics.
20 They are not reactions.  You're not talking about
21 electron withdrawing groups.  You're not talking
22 about the actual mechanism.  Again, those are like
23 stick figures, if you will, to a painter.  They are
24 not anything except indicating what the reaction
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1 sequence is.  The mechanism description is something
2 I haven't dealt with this at all.
3      Q.   It talks about a starting material and
4 product?
5      A.   But it's not mechanisms.
6      Q.   I understand it's not mechanisms, but it
7 doesn't indicate that this may result not only in
8 2,3,7,8-tetrachlorodibenzofuran, but also
9 2,3,4,7,8-pentachlorodibenzofuran?


10      A.   Yes.  It was describing how feed
11 constituents can lead to the various components you
12 see, and they're not unexpected, and again, like
13 Firestone, the fact that they see a particular
14 isomer of dioxin along with the tetra in that
15 material is not news.  It has to be there.  They see
16 it and it's not surprising.  The only issue is how
17 much is there.
18           All I was describing further beyond that
19 today was the mechanism by which that operates,
20 because that argues whether the furans are in the
21 form.
22           Then secondly, the rough description of the
23 mechanism by which one finds the molecules we saw
24 from the Dow report, we see not only the tetras, but
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1 we see the heptas, the hexas, the entire sequence,
2 and all I was observing is that to fully describe
3 that entire sequence of heavier dioxins, more
4 chlorine-containing dioxins, what is looking for
5 other sources of chlorine than simply feed
6 constituents.
7      Q.   So in my hypothetical, which I understand
8 is very much a hypothetical, of having a pure
9 1,2,4,5-tetrachlorobenzene feedstock, are you


10 suggesting that even under that scenario you would
11 be forming something other than 2,3,7,8-TCDD and
12 2,3,7,8-TCDF?
13      A.   Absolutely.
14      Q.   And you might have chlorine going from one
15 2,3,7,8-TCDD to another, so you would end up with a
16 TRI dioxin and a pentadioxin?
17      A.   Yes.  Again, if you look at the
18 distribution of molecules amongst some of these --
19 it's not so much in my tables, but the tables from
20 which I drew those, you will find that a tetra --
21 you'll find in the TCP, you'll find a tetra plus.
22           You see that in the table, but you'll see a
23 penta and a hexa in the same table.  You may not see
24 the octa, because it's not very severe conditions.
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1           You'll see these related pentas, tetras,
2 hexas commonly.  What people found is to fully
3 describe those, they have other mechanisms that are
4 there so that you can describe something such as we
5 saw in Dow this morning, where you have a
6 significant preponderance -- not preponderance, but
7 significant amounts of a number of these heavier
8 chlorinated species more chlorine-containing
9 molecules, and that's how you explain what they are.


10      Q.   Can you point me to any literature to
11 support this mechanistic approach?
12      A.   Again, there's a lot of literature like
13 that.  But again, I think Esposito, there's an EPA
14 report by Esposito.  It doesn't talk a lot about it,
15 but it cites literature references he draws upon to
16 summarize the mechanistic roots.  That would be a
17 fairly good starting point.
18           I think there's another EPA report.
19 Esposito is about an inch and a half thick.  There's
20 another EPA report also about an inch and a half
21 thick that speaks to this reaction sequence, but I
22 don't remember the name of the author for that one.
23      Q.   One of the things you talked about the
24 degradation of 2,4,5-T, correct?
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1      A.   Yes.
2      Q.   Can you explain to me how your opinions
3 with the degradation of the 2,4,5-T are relative to
4 your overall opinions about the source of the
5 contamination in the samples that exhibit
6 source-like patterns?
7      A.   How it's relevant to the source-like --
8      Q.   Maybe you can start by telling me how the
9 degradation opinions are relevant to this case;


10 we'll start with that?
11      A.   Relevant to the case is the question as
12 one, if you will, tests the hypothesis via the
13 scientific method, one of the tests you would be
14 looking for if the hypothesis were that the source
15 of the dioxins present on the site were from barrels
16 of herbicides from the military.
17           My question is, that's my hypothesis, and
18 how do I test that?  One way to test that is to look
19 at the presence of the herbicides themselves.  One
20 recognizes immediately that the evaluation of the
21 herbicides is kind of a transient matter.
22           Herbicides decompose, biodegrade, and as
23 such, the normal thing is to look for your
24 decomposition products, as indicated that original
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1 parent material was present.
2           Therefore, you look for what is the
3 decomposition product of 2,4,5-T, for example, and
4 you can think of this as the reaction runs in
5 reverse, it decouples the components that are there,
6 and one of the items that pops out is a fairly
7 stable molecule, which is the 2,4,5-phenol.
8           So as I look at what's there, I'm seeing
9 the phenols, and of course you're seeing phenols


10 that's also being attributed to the original
11 material being purchased for the HCP plant.  That's
12 obviously another location for phenols.
13           So you begin asking are the phenols in the
14 same vicinity as some of the herbicides are.  So
15 that reasoning process is part of the thought
16 process to which one goes as you consider what is
17 the source of this material, and it's a logical
18 consequence, not to particularly test the
19 source-like materials, because there's not a lot
20 there, it's mostly the source-like congeners
21 themselves, but to test the rest of the site, that's
22 one of the items I would normally look at.
23      Q.   Now, when you're looking for these
24 breakdown products, presumably you would also look
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1 for the parent, correct?
2      A.   Correct.  You would usually look for the
3 parent first and then the breakdown products.
4      Q.   In this case, would you agree that we are
5 seeing very little of the parent compound on the
6 site, parent compound being 2,4,5-T?
7      A.   I find it interesting that we see as much
8 as we do.  The military descriptions of this are
9 that the half life is about two or three weeks,


10 depending upon the atmosphere it's in, the
11 environment it's in, and that it substantially
12 decomposed within a year or so.
13           As I look at this thinking it's older than
14 a year or so, I'm actually interested that there's
15 any being found at all, because it's been there
16 quite a while.
17      Q.   We've seen it in, I think, my recollection,
18 we've seen 2,4,5-T in one sample?
19      A.   I'm linking the herbicides together.
20      Q.   Do they all degrade in the same range?
21      A.   No.  They are all herbicides, and that
22 comes to the question of what's the hypothesis
23 you're testing.  What I'm testing and the
24 consideration of those, the question of what sources
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1 might there be of the purified TCP that I see on
2 this site if it's not, since it's not
3 Diamond-Alkali.
4      Q.   You would also then test for breakdown
5 products, correct?
6      A.   One would look for them, yes.
7      Q.   And am I correct that your testimony is
8 that a breakdown product of 2,4,5-T is 2,4,5-TCP?
9      A.   That's what the military reports.


10      Q.   And how did you then evaluate potential
11 breakdown products of 2,4,5-TCP or the potential for
12 breakdown of 2,4,5-TCP?
13      A.   I didn't see a need for that, because this
14 whole issue is that there's 2,4,5-TCP present.  So
15 trying to identify that it's present by virtue of
16 the breakdown products or that it was present didn't
17 seem to me to be a general issue, but more
18 particularly, as I address the issues raised by Dr.
19 Taylor, there wasn't really any relevance to that
20 question.
21      Q.   Well, if your belief is that this was from
22 a military herbicide that would have had to have
23 been 2,4,5-T or silvex, correct?
24      A.   I believe there's a -- isn't there a
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1 2,4,5-phenol contributor to MCPP?  I think there is.
2      Q.   I'd ask that question to you?
3      A.   I think that's one of the raw materials in
4 MCPP.  It's a methochlorophenoxy propionic acid.  I
5 think it may not be trichloro, but I believe it's a
6 chlorophenol.
7      Q.   If indeed there was a release of 2,4,5-T,
8 and we are seeing it in only -- let's just accept
9 for argument sake one sample, because that's my


10 recollection -- do I understand correctly you
11 believe that you're not seeing it on site because it
12 has degraded?
13      A.   Yes.  That there's likely to have been a
14 greater source than one sample of the materials
15 coming from the barrels.
16      Q.   But we are seeing 2,4,5-TCP in more than
17 one sample, correct?
18      A.   2,4,5-TCP, yes.
19      Q.   And is it my understanding that it would be
20 your opinion that that 2,4,5-TCP would either be
21 from degradation of 2,4,5-T or from residual
22 2,4,5-TCP within the initial herbicide?
23      A.   Well, generally from the barrel.  It's
24 there or the barrel by whatever mechanism or it's
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1 there being formed by biological degradation outside
2 the barrel.
3      Q.   And if it's there by biological
4 degradation, wouldn't it make sense to determine
5 whether or not the conditions which gave rise to
6 degradation of 2,4,5-T would also give rise to
7 degradation of 2,4,5-TCP?
8      A.   One could, yes.
9      Q.   Can you tell me what you did to evaluate


10 this degradation mechanism that we've been speaking
11 of?
12      A.   Basically I did not look at the mechanism.
13 I had looked in a couple of sources.  I think I gave
14 an earlier reference to, in one of the reports, one
15 of the sources for that.
16           But then I looked up in addition the
17 military handbook that I have of various documents
18 from the military.  Among the pages in there is
19 descriptions of the half life and what the
20 degradation products are of the military herbicides,
21 and the one I looked at particularly was the
22 2,4,5-T, the component of the herbicides.
23      Q.   Did you do any research on the degradation?
24      A.   No.  I haven't gotten to that area yet.
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1      Q.   Have you in any of your previous experience
2 evaluated degradation of military herbicides?
3      A.   Not of the herbicides.  I've evaluated
4 degradation of a lot of materials, but not that
5 specific one.
6      Q.   And that would include doing a literature
7 search?
8      A.   Yes.  I would expect to do that, but I
9 haven't been asked to address that issue yet.


10      Q.   So is it fair to characterize your comments
11 about degradation as educated observations as
12 opposed to developed opinions?
13           MR. PIROZOLLO:  Objection.
14      A.   I guess I would call it a preliminary
15 opinion.  I'm not sure I would call it an
16 observation.  I think it's an opinion that the
17 product, the degradation product of 2,4,5-T is
18 2,4,5-phenol.
19      Q.   Is your opinion with respect to the
20 degradation topic limited to the fact that it's your
21 opinion that 2,4,5-TCP is a degradation product of
22 2,4,5-T?
23      A.   At the moment.  That's not been a
24 thoroughly investigated item.  If I'm asked to look
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1 at that area, I will look at it in certainly more
2 depth.
3           MR. RAY:  Why don't we take a break so I
4 can go over my notes.
5           (Recess)
6      BY MR. RAY:
7      Q.   At the bottom of Page 25, it says that
8 you've reviewed the documents and registry reports
9 for these other herbicide manufacturers, and then


10 you say "Most of these herbicide manufacturers
11 purchase crude TCP."
12           My bigger question is, this distinction
13 between crude TCP and purified TCP that you've now
14 made in this case, how was it used?  Was crude used
15 for certain purposes and purified TCP used for
16 others?  What was the --
17      A.   Do you mean the TCP originally when made?
18      Q.   Yes.  Back in the '60s when it was being
19 made.
20      A.   Predominantly they were all going to the
21 same purpose, which was the military, for the
22 ultimate 2,4,5-T, et cetera.  There was smaller
23 amounts of material made.  Dow made what they call a
24 highly purified TCP, and didn't say what their


Page 155


1 market was, but they had a separate production line
2 from the large volume TCP production line that was
3 dedicated to high purity.  I don't know what it was
4 used for, but there were some markets for
5 high-purity TCP.
6           One might have been, you know, somebody is
7 making hexachlorophene who doesn't want anything but
8 highly purified, but I don't know what it was used
9 for.


10      Q.   If most of it was going to the military,
11 did the military have specifications or requirements
12 about the purity levels?
13      A.   It had specifications, and I'm sure they
14 had -- well, it had purity specifications, probably
15 not related to dioxins until perhaps later in the
16 game.  I don't know when later in the game.  They
17 were buying it with full specifications by '65 or
18 '66, when they ramped up for the war, when they
19 first began delivering their own chemical teams in
20 the field to Vietnam.
21      Q.   Was the crude TCP that was being made in
22 that time frame also being made into herbicides?
23      A.   I don't think there was a distinction
24 between the two.  There were high TCDD herbicides at
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1 that time period.  You see some analyses, for
2 example, from the military stores.  There's a
3 publication of several hundred analyses of samples
4 of Agent Orange and other rainbow herbicides, and
5 there are some that are pretty high, 10s, 20s, 30s
6 PPM.  There's a lot that were not.
7           I think they were buying it all, and also
8 may have tightened up on the specifications with
9 respect to TCDD.  I don't know.


10      Q.   Why, if it was all going to the military,
11 and the military was taking crude, would
12 manufacturers go to the trouble and expense of the
13 purification steps?
14           MR. PIROZOLLO:  Objection.
15      A.   I don't know that anything spoke to their
16 motivation.  They obviously knew by the mid-'60s
17 that there was a health issue relating to the
18 dioxins.  I don't know if that was the prompt.  I
19 don't know whether the military prewarned it was
20 going to change the specs.  Nothing that I've read
21 speaks to that question.
22      Q.   Diamond-Alkali ultimately added carbon
23 filtration equipment, correct?
24      A.   That's correct.
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1      Q.   And do I recall correctly that that would
2 not preferentially distinguish between different
3 PCDDs and PCDFs; is that correct?
4      A.   As regards the removal, yes.
5      Q.   So whatever the profile is of the various
6 PCDDs and PCDFs, their relative amount in the crude
7 from Diamond-Alkali, wouldn't really change in the
8 post carbon filtration, except everything would be
9 lower, correct?


10      A.   That's correct.
11      Q.   This carbon filtration, is it particularly
12 more or less costly or more or less efficient
13 process than some of these other purification
14 technologies?
15      A.   There's a lot of factors that go into that,
16 one of the largest of which is quantity.  A
17 large-scale producer will tend to use the other
18 methods for purification than carbon treatment.  A
19 small-scale producer to carbon treat is more
20 expensive per pound of TCB treated, but there aren't
21 that many pounds treated comparatively.
22           So the total dollar value may not be worth
23 the alternative investment they have to make to
24 build an extraction facility or a distillation
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1 facility.
2      Q.   Over on Page 26 and 27, you talk about some
3 samples of 2,4,5-T, and in particular, Table 8.
4 This is from Dr. Young's book; is that correct?
5      A.   Yes.
6      Q.   Do you have any idea who the one
7 manufacturer is?
8      A.   I didn't investigate that.  I don't know
9 who it is.


10      Q.   And given the ranges of 2,3,7,8-TCDD that
11 are reported, is it your expectation that this would
12 have been 2,4,5-T from a purified TCP?
13      A.   Yes.
14      Q.   Given that, why are we still seeing the
15 detections of some of the heavier dioxins in this
16 table?
17      A.   Again, they have all been reduced, and
18 presumably as they have been reduced,
19 proportionately that's the results you get.  I don't
20 know why there's a specific number here compared to
21 some other number to consider.
22      Q.   In Table 9, you report on various sampling
23 data.  What's the significance of the information in
24 that table?
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1      A.   Basically that the presence of higher
2 chlorinated dioxins, higher molecular weight
3 chlorinated dioxins, are obviously present and
4 observed frequently in the various herbicides, and
5 the fact that they are there reflects a source from
6 the TCP used to manufacture those herbicides.
7      Q.   Did you attempt to put together any kind of
8 table that would show the relative percentages of
9 the various -- you identify it's congeners in the


10 heading, but they are all homologue groups, right?
11      A.   Yes.  I don't know that the sources had
12 that in them.  I've forgotten.  I don't know.  I
13 have no reason particularly why I did or didn't.  I
14 don't recall it.
15           (Document marked as Exhibit 9
16           for identification)
17      Q.   I'm just asking you to look at Exhibit 9,
18 and ask you if this is in fact the article that you
19 refer to in footnote 57?
20      A.   Yes.
21      Q.   Now, I'm going to ask you to turn your
22 attention to the second page.  It actually has 432
23 on the top.  The second full paragraph, starting
24 with "Although."  It says, "Although it can be
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1 expected that 2,3,7,8-tetra-CDD is the main PCDD and
2 PCDF in 2,4,5-T preparations, it has recently been
3 reported that Herbicide Orange in addition also
4 contains penta-CDD and tetra- and penta-CDFs, but no
5 attempts were made to qualify these impurities."
6           Did I read that correctly?
7      A.   Yes.
8      Q.   The first half says, "It can be expected
9 that tetra-CDD is the main PCDD and PCDF in 2,4,5-T


10 preparations."  Do you agree with that?
11      A.   I would expect that to be the case.  I
12 haven't studied that issue, but it doesn't surprise
13 me.  I don't take issue with it inherently.
14      Q.   Do you know if anywhere in here he makes a
15 distinction between 2,4,5-T made from crude TCP
16 versus purified TCP?
17      A.   I don't as I sit here, no.
18      Q.   In Page 27 of your report, it says
19 underneath the table, the paragraph starting with
20 Table 9, the second sentence says, "Rappe reported
21 levels of TCDF congeners as high as 0.4 parts per
22 million, as well as the presence of other
23 congeners," correct?
24      A.   Yes.
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1      Q.   If you look on Page 435 of Exhibit 9,
2 there's a table, correct?
3      A.   That's correct.
4      Q.   And the PCDF column in that table reports
5 it in a .4 is a Herbicide Orange, correct?
6      A.   The .4 is the tetra-PCDF.  Is that what you
7 mean?
8      Q.   Yes.
9      A.   Yes.


10      Q.   Do you happen to know whether that's
11 specific to the 2,3,7,8-TCDF?
12      A.   I would assume it's not.
13      Q.   Why not?
14      A.   Because he's talking tetra-PCDFs.  But
15 having said that, I haven't read the text, in the
16 event there's something further in the text about
17 this.  But normally if you use tetra-PCDFs, you're
18 not referring to a single one.
19      Q.   That was an herbicide orange, not 2,4,5-T,
20 right?
21      A.   That's correct.
22      Q.   Up at the top of Page 434 in Exhibit 9,
23 it's reporting the results, and if you actually
24 carry over from the bottom of 433, it says, "The
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1 first series of samples consists of various 2,4,5-T
2 ester formulations of European origin."  Then it
3 says, "Four of these samples showed the presence of
4 PCDDs.  The 2,3,7,8-tetra-CDD was in all cases by
5 far the most abundant isomer at levels ranging from
6 .1 to .95 micrograms per gram."
7           Does the fact that 2,3,7,8-TCDD being by
8 far the most abundant isomer consistent with what
9 you would expect in 2,4,5-T?


10      A.   Yes.  I don't take issue with that.  I
11 haven't studied that per se, but I don't take issue
12 with the statement.
13      Q.   Again, shifting gears, Dr. Kittrell.  Can
14 you explain to me what your experience has been with
15 exploratory data analysis?
16      A.   Well, the use of exploratory data analysis
17 is an area of preliminary assessment of the
18 variability of the samples and the methods
19 distinguished among samples.  That's something we do
20 all the time.
21           That particular book, that particular field
22 of statistics is not one that we emphasize per se,
23 but I'm familiar with it.  I've known of it.  We
24 perform those tasks daily as we analyze our
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1 experimental data, trying to determine cause and
2 effect, trying to determine variability, trying to
3 consider significance of the result, et cetera.
4           So we do it, but not necessarily under that
5 heading and following all of those specific
6 procedures.
7      Q.   Have you yourself ever done principal
8 components analysis?
9      A.   Yes.  I started as a graduate student.


10      Q.   Have you done it professionally other than
11 as a graduate student?
12      A.   No.  We have not had a specific case where
13 we need to have that.  We have access to the
14 software, but I've not had a particular case where I
15 needed to do that.
16      Q.   How about any of the other multivariable
17 techniques that might be in the category of
18 exploratory data analysis?
19      A.   Yeah, we do progression analyses all the
20 time, residual analysis all the time, multicomponent
21 regression we do all the time.  That's quite common.
22      Q.   Did you do any sort of exploratory data
23 analysis in this case?
24      A.   In this particular work, no.
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1      Q.   I don't mean limited to this report, but in
2 this case?
3      A.   In this particular case, no.
4      Q.   In Exhibit 4, which is over on Page 59,
5 there's a figure at the bottom that's got
6 multi-colors.  What is the source of that figure?
7      A.   We drew it.
8      Q.   And is there any reason in particular why
9 there's no discussion of the trichloroanisole


10 component?
11      A.   Only the point being made here is one
12 related to the furan and the dioxin, the two
13 extremes.  There are a number of classical textbooks
14 on kinetics that show the A to B to C reaction,
15 where A falls, B rises, like anisole rises and then
16 falls, and C forms continuously.  Those are fairly
17 common representations of a serious reaction.
18           In this case, the focus wasn't on the
19 anisole, and that simply distracted from the
20 conversations about where dioxin forms and where
21 furan forms.
22      Q.   Wouldn't the concentration of the anisole
23 in some respects affect that formation of the furan
24 and dioxin?
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1      A.   Yes.  But there's no real concentration
2 scale there either.  It certainly drops the
3 concentration by some amount of the TCB, because
4 it's being converted before it gets to the TCP form.
5      Q.   And it would drop the concentration of TCB,
6 but yet you would not see a result in increase in
7 TCP until that --
8      A.   That's correct.
9           MR. RAY:  I think everybody gets to go


10 home.  I have no further questions, doctor.  Thank
11 you very much.
12           (Recess)
13           MR. PIROZOLLO:  No more questions today.
14           (Whereupon the deposition
15           concluded at 4:44 p.m.)
16
17
18
19
20
21
22
23
24
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2      I, JAMES R. KITTRELL, do hereby certify
3 that I have read the foregoing transcript of my
4 testimony, and further certify that it is a true and
5 accurate record of my testimony (with the exception
6 of the corrections listed below):
7 Page   Line                 Correction
8
9
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1.  I, Gregory C. Fu, have been retained by counsel of Emhart Industries in this proceeding to 


serve as an expert in the field of organic chemistry. 
 
2.  I received a Bachelor of Science degree in Chemistry from the Massachusetts Institute of 


Technology (MIT) in 1985, having worked in the laboratory of Professor K. Barry Sharpless.  I 
worked in the laboratory of Professor David A. Evans at Harvard University and received a 
Ph.D. degree in Organic Chemistry in 1991.  I undertook postdoctoral studies in the laboratory 
of Professor Robert H. Grubbs at the California Institute of Technology from 1991-1993. 


 
3.  I was appointed an assistant professor of chemistry at MIT in 1993, and I am currently the 


Firmenich Professor of Chemistry at MIT. 
 
4.  I have received a number of awards and recognitions, including the Corey Award of the 


American Chemical Society, the Award for Creative Work in Synthetic Organic Chemistry of 
the American Chemical Society, and the Mukaiyama Award of the Society of Synthetic Organic 
Chemistry of Japan, as well as election as a fellow of the American Academy of Arts and 
Sciences and the Royal Society of Chemistry. 


 
5.  In my January 7, 2011 report, I outlined a pathway for the synthesis of 1,2,4,5-


tetrachlorobenzene (TCB) from benzene, and I pointed out that this synthesis of TCB leads to 
the formation of chlorinated benzenes other than TCB.  The removal of these other chlorinated 
benzenes requires a purification process that would be expected to increase the cost of TCB. 


If an array of chlorinated benzenes are present in the process for the synthesis of 2,4,5-
trichlorophenol (2,4,5-TCP) from TCB, then an array of chlorinated phenols can be formed.  
Under the reaction conditions for the synthesis of 2,4,5-TCP, these chlorinated phenols can be 
converted into an array of polychlorinated dibenzo-p-dioxins (PCDD’s) and polychlorinated 
dibenzofurans (PCDF’s). 


 
6.  2,4,5-TCP synthesized by Diamond Alkali in 1966 was ~91-92% pure (Guidi memo dated 


Sept. 7, 1966).  If the impurities are other chlorinated phenols, then this indicates that the TCB 
that was employed in the synthesis of the 2,4,5-TCP was not 100% pure. 


Data in Table 11 of the 1986 Diamond Alkali NIOSH report support the conclusion that the 
TCB employed by Diamond Alkali was not 100% pure.  For example, analysis of a sample taken 
in April 1967 showed the presence of 3.7% DCP (dichlorophenol) in the 2,4,5-TCP product. 


If a range of other chlorinated phenols (e.g., 2,4-dichlorophenol) were present, due to the use 
of TCB that contained other chlorinated benzenes, then the generation of a range of PCDD’s and 
PCDF’s would be anticipated during the synthesis of 2,4,5-TCP. 
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7.  On page 16 of Dr. Exner’s April 29, 2011 report, he states that TCB manufactured by 
Hooker had a “minimum melting point of 137.5°”.  He notes, “Such a melting point is consistent 
with a purity of >97%”. 


Without additional information, such as the melting-point range, one cannot draw a valid 
conclusion about purity.  Indeed, Dr. Exner acknowledges on page 5 of the same April 29, 2011 
report that “the sharpness of the melting point range was often used as a criterion for purity”. 


 
8.  According to a 1986 NIOSH report, in the Diamond Alkali process for the manufacture of 


2,4,5-TCP, “…the sodium methylate solution was gradually fed to the TCB over a period of ½ to 
2 hours…”.  This method of addition is more conducive to the formation of compound A, which 
serves as a precursor to 2,3,7,8-TCDD and 2,3,7,8-TCDF, than the method of addition employed 
by companies such as Monsanto (“TCB was fed to the sodium methylate solution in the 
autoclave over a 4 hour period…”; 1989 NIOSH report). 
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9.  On pages 26–28 of Dr. Exner’s April 29, 2011 report, he cites a 1981 paper by Cutie on the 


use of activated carbon to remove organic compounds from solvents.  One of the calculations in 
Dr. Exner’s report is based on data that Cutie provides when benzene is used as the solvent 
(Table 6 on page 28 of the Exner report).  However, the Metro Atlantic process for the synthesis 
of HCP employs perchloroethylene (PCE), not benzene, as the solvent.  According to Table 1 in 
the Cutie report, the extraction efficiency of the activated carbon depends on the choice of 
solvent. 


Cutie does not report data for PCE, but he does report data for dichloromethane as the 
solvent.  Dichloromethane is more similar to PCE than is benzene (Table 1).  For example, 
dichloromethane and PCE are chlorinated solvents; benzene is not a chlorinated solvent.  
Furthermore, dichloromethane and PCE are not aromatic solvents, whereas benzene is an 
aromatic solvent. 
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Table 1. 
 Chlorinated? Aromatic? Structure 


 


Dichloromethane Yes No
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Cl
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H  
 


PCE (Metro Atlantic HCP process) Yes No
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Cl


Cl   
                                                                                                                                                                     


Benzene (Dr. Exner) No Yes
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Dichloromethane is more similar to PCE (the solvent used in the Metro Atlantic HCP 


process) than is benzene, the solvent chosen by Dr. Exner.  According to Cutie in the paper 
cited by Dr. Exner, when two different solutions of 2,3,7,8-TCDD in dichloromethane were 
treated with activated carbon, no (“0”) 2,3,7,8-TCDD remained in either solution.  The Cutie 
data for the 1-mL sample and the 5-mL sample are consistent with one another and consistent 
with the conclusion that, in dichloromethane, the activated carbon removes all of the 2,3,7,8-
TCDD. 


 
10.  On pages 26–28 of Dr. Exner’s April 29, 2011 report, he calculates that, for the Metro 


Atlantic HCP process, 62% of the 2,3,7,8-TCDD is left in the PCE after treatment with activated 
carbon.  He bases this calculation on two numbers, Kow = 6.64 and Koc = 6.43.  These are not 
appropriate values to use for such a calculation. 


Kow measures the partitioning of a compound between octanol and water.  However, it is not 
appropriate to use this value for the Metro Atlantic HCP process, since the 2,3,7,8-TCDD is not 
being partitioned between octanol and water.  The solvent in the HCP synthesis is PCE, which 
has different solubility properties from octanol. 
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Similarly, Koc measures the partitioning of a compound between water and soil/organic 
carbon.  However, soil is not being used to remove the 2,3,7,8-TCDD in the Metro Atlantic HCP 
process.  Instead, activated carbon, which is known to have a high affinity for 2,3,7,8-TCDD, is 
being used. 


Even more fundamentally, the Exner analysis is flawed, as it suggests that the percentage 
of 2,3,7,8-TCDD that is removed from the organic solvent is independent of the amount of 
activated carbon that is added (see page 26: the amount of activated carbon is not a part of the 
Exner calculation).  Thus, according to Dr. Exner’s analysis, the same percentage of 2,3,7,8-
TCDD would be removed, e.g., by 1 µg (10–6 g) of activated carbon as by 1 kg (103 g) of 
activated carbon. 


 
11.  Dr. Exner has stated: 


“There is no evidence that TCDFs are formed in the trichlorophenol process.” 
June 2, 2011 deposition (page 161, lines 7–8) 


“They do not support furan formation in the formation of 2,4,5,-trichlorophenol.” 
June 2, 2011 deposition (page 171, lines 17–18); Dr. Exner is discussing 
references by “Firestone, Rappe, and Rappe and Buser” (page 171, lines 11–
12). 


In fact, in a 1978 study by Rappe, Buser, and Bosshardt, they report (Table 1) that two 
samples of 2,4,5-T esters contained tetrachloro PCDF’s: 


 Sample 3: 0.11 µg/g 
 Sample 4: 0.15 µg/g 
With regard to the quality of Rappe’s work, Dr. Exner has affirmed that he views it to be 


reliable.  In particular, with regard to these two pieces of data, Dr. Exner states: 
“Knowing Rappe, if he detected it, they were there”. 


June 2, 2011 deposition (page 181, lines 22-23) 
On page 22 of his April 29, 2011 report, Dr. Exner devotes two paragraphs to a discussion of 


Rappe’s data.  However, he does not acknowledge that Rappe detected TCDF’s in two of the 
2,4,5-T ester samples.  On page 10 of his January 14, 2011 report, Dr. Exner also discusses the 
paper by Rappe, Buser, and Bosshardt, and he also chooses not to mention that they detected 
TCDF’s. 


 
12.  I disagree with Dr. Taylor’s conclusion (page 8-2 of her June 23, 2010 supplemental 


report III) that: 
“…the vast majority of the 2,3,7,8-TCDD contamination in the Site samples 
originated from 2,4,5-TCP/Na-2,4,5-TCP… the Metro-Atlantic Na-2,4,5-TCP/2,4,5-
TCP is the most likely origin of the vast majority of the 2,3,7,8-TCDD contamination 
observed in the soils and sediments at the overall Site”. 


I see no evidence that Dr. Taylor considered plausible other sources such as 2,3,7,8-TCDD 
contamination in 2,4,5-trichlorophenoxyacetic acid (2,4,5-T) that I understand was present at the 
site. 
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13.  In his January 10, 2011 report, Dr. Morrison criticizes me for the “Absence of Supporting 


Peer-Reviewed Literature” (e.g., page 10) and states (page 10): 
“No supporting literature was offered regarding whether the specific combustion 
conditions at NECC for each chemical cited by Dr. Fu would produce 
dioxins/furans.  Without compound-specific, peer-reviewed literature, there is no 
means to confirm whether such reactions would occur and/or produce 
dioxins/furans.” 


The composition of the materials that were being incinerated was not constant throughout 
the period in which drums were being cleaned at the site.  Therefore, there is no relevant 
“compound-specific, peer-reviewed literature” under the “specific combustion conditions at 
NECC” for the chemicals that were brought to the site.  It is not possible for me to cite papers 
that do not, to the best of my knowledge, exist. 


It is well-accepted that incineration of a wide range of compounds that contain carbon and 
chlorine can lead to the formation of dioxins/furans (e.g., An Inventory of Sources and 
Environmental Releases of Dioxin-Like Compounds in the United States for the Years 1987, 1995, and 
2000). 


In his Summary (page 15), Dr. Morrison concludes: 
“Given Dr. Fu’s failure to cite to any peer-reviewed literature about Category I to V 
chemicals identifying any dioxin and/or furan contaminants, impurities, or the 
formation of dioxins or furans via combustion, his opinions cannot be viewed as 
scientifically defensible.” 


On page 5 of my May 21, 2009 report, I comment that: 
“A report of the International Programme on Chemical Safety has noted: 
“The most important sources of contamination with PCDDs and PCDFs include: 
contaminated commercial chemical products, such as chlorinated phenols and their 
derivatives (emphasis added)…the primary occurrence of TCDD in the environment 
is possibly related to the synthesis of 2,4,5-trichlorophenol, the use of products 
prepared from this compound…”” 


In contradiction to Dr. Morrison’s statement, chlorinated phenols and their derivatives are in 
fact included in Category I (page 5) and Category II (page 7) in my May 21, 2009 report. 


Because there is no relevant “compound-specific, peer-reviewed literature” under the 
“specific combustion conditions at NECC” for the chemicals that were brought to the site, my 
analysis was based on an understanding of chemical principles. 


 
14.  In his January 10, 2011 report (e.g., page 15), Dr. Morrison notes that I did not perform a 


“fingerprinting” analysis.  In the absence of an array of specific data, including what 
compounds were incinerated, such an analysis cannot be performed in a meaningful way.  
Furthermore, I was not asked to perform a fingerprinting analysis. 


 
15.  Neither Dr. Exner nor Dr. Taylor is an active scientist, and both failed to follow the 


standards of good scientific practice in their analyses. 
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For example, Dr. Exner chose data that fit his conclusions and chose to ignore data that 
contradict his conclusions (Rappe and Cutie publications).  Furthermore, Dr. Exner entirely 
misanalyzed the partitioning of 2,3,7,8-TCDD between PCE and activated carbon by using 
inappropriate data; he compounded this error by then analyzing the data incorrectly. 


Dr. Taylor formulated a hypothesis (that “Metro-Atlantic Na-2,4,5-TCP/2,4,5-TCP is the 
most likely origin of the vast majority of the 2,3,7,8-TCDD contamination observed in the soils 
and sediments at the overall Site”).  There is no evidence that she considered all of the other 
possible sources of 2,3,7,8-TCDD contamination, such as 2,4,5-T.  Thus, she failed to follow the 
standards of good scientific practice. 


 
The foregoing is a true and correct statement of my professional opinions concerning this 


matter.  If called to testify under oath, I would so testify. 
 
 


 


Prof. Gregory C. Fu 
November 4, 2011 
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Documents Reviewed 


 
1.  Cleary, T. F. Memo dated August 24, 1966. 
2.  Cutie, S. S. Analytica Chim. Acta 1981, 123, 25–31.  Recovery Efficiency of 2,3,7,8-


Tetrachlorodibenzo-p-dioxin from Active Carbon and Other Particulates. 
3.  Exner, J. H. Amended Report of Expert Witness, dated April 29, 2011. 
4.  Exner, J. H. June 2, 2011 deposition. 
5.  Guidi, R. A. Memo dated Sept. 7, 1966. 
6.  Morrison, R. Expert Report of Robert D. Morrison, dated January 10, 2011. 
7.  National Institute for Occupational Safety and Health (1986).  Dioxin Registry Report.  


Report Prepared by Review Documents from Diamond Shamrock Corporation, Diamond Alkali 
Company, Newark, New Jersey. 


8.  National Institute for Occupational Safety and Health (1989).  Dioxin Registry Report of 
Monsanto Company, Nitro, West Virginia. 


9.  Rappe, C.; Buser, H. R.; Bosshardt, H.-P. Chemosphere 1978, 431–438.  Identification and 
Quantification of Polychlorinated Dibenzo-p-dioxins (PCDDs) and Dibenzofurans (PCDFs) in 2,4,5-T-
Ester Formulations and Herbicide Orange. 


10.  Taylor, B. B. Taylor Supplemental Report III: Response to the Reports of Dr. Dragun and Dr. 
Kittrell Concerning the Sources of PCDD/PCDF Contamination at the Centredale Manor Restoration 
Project Superfund Site, dated June 23, 2010. 


11.  U.S. EPA (Environmental Protection Agency) (2006) An Inventory of Sources and 
Environmental Releases of Dioxin-Like Compounds in the United States for the Years 1987, 1995, and 
2000.  National Center for Environmental Assessment, Washington, DC; EPA/600/P-03/002F. 


12.  World Health Organization:  International Programme on Chemical Safety.  
Environmental Health Criteria 88: Polychlorinated Dibenzo-para-dioxins and Dibenzofurans; Sections 
1.1.1 and 3.2. 


 













































































































































































Expert Rebuttal Report of Robert D. Mutch, Jr. P. Hg, P.E. 


In the matter of: Emhart Industries, Inc. vs. New England Container Company, Inc., et. al. 


United States District Court for the District of Rhode Island 


December 11, 2009 


Introduction 


I was retained in April of 2008 by Emhart Industries, Inc., to conduct an aerial photographic analysis of 
historical aerial photography of the Centredale Manor Superfund site in North Providence, Rhode Island. 
I have previously submitted an expert report in this matter, which was dated January 13, 2009.  The 
principal subject of that report was the interpretation of historic aerial photography of the Centredale 
Manor Superfund site.  Subsequent to preparation of my January, 2009, expert report, I have had an 
opportunity to review the report of Muriel Robinette, entitled “Technical Opinion of Muriel Robinette” 
and dated June, 2009.   


The objective of this expert rebuttal report is to rebut opinions offered by Ms. Robinette in connection 
with opinions set forth in my January 13, 2009 expert report. The central focus of this rebuttal report 
revolves around the aerial photographic interpretation of a wastewater impoundment and wastewater 
conveyance ditch emanating from the NECC drum washing building. Specific aspects of the 
interpretation that are addressed herein include the source(s) of water reaching the impoundment, the 
impoundment’s operational status at different points in time, and the nature of the impoundment’s 
construction.   


Ms. Robinette provides an interpretation of historic aerial photography in her June, 2009 report, 
including aerial photography taken on April 26, 1970, which was not included in the photography I 
analyzed in my January 2009 report1


Rebuttal of Robinette Report 


.  Consequently, as part of the preparation of this expert rebuttal 
report, I contacted Keystone Aerial Surveys, Inc. of Philadelphia, Pennsylvania, the referenced source of 
the April 26, 1970 photography, and obtained diapositives and photogrammetric-grade, high resolution 
scans of the April 26, 1970 stereographic images of the site. A photointerpretation of the April 26, 1970 
imagery is included as part of this rebuttal report. 


In section 8 of Ms. Robinette’s report, she states the following in connection with my interpretation of a 
March 9, 1970 and April 30, 1972 aerial photographs with respect to observations of two probable 
outfalls from the NECC drum washing building, a wastewater conveyance ditch, and a wastewater 
impoundment: 


                                                           
1 My aerial photographic analysis included 16 different dates of photography ranging from 1939 through 2003 and  
included photography taken on March 9, 1970, approximately six weeks earlier than the April 26, 1970 images. 







“Mutch notes on the photographs from April 30, 1972 two ‘outfalls’ from the 
rear of the NECC drum recycling facility along with an ‘impoundment’ situated 
to the south.  One ‘outfall’ he notes starts from the rear of the facility in a west 
to east direction running directly into the tailrace.  The other ‘outfall’ emanates 
from the same general location as the first but trends in a southeasterly 
direction towards his interpreted impoundment area.  Mutch states that the 
latter ‘outfall’ appears to function as a ‘…probable wastewater conveyance 
ditch…” from the building to the impoundment. (Mutch, 2009, p. 2-12) 


Mutch notes the presence of the surface water, which he calls an impoundment 
in his photointerpretation of images from two years earlier, taken March 9, 
1970.  He states (p. 2-9) that the impoundment is the result from either “…an 
incidental accumulation of storm water runoff…” or, in his view, more likely 
created “…intentionally to impound runoff or wastewater from the Peninsula”.  
Mutch does not identify ‘outfalls’ of any type in his photointerpretation of the 
1970 images from either the NECC facility or the impoundment.  This lack of 
outfalls in 1970 is inconsistent with an interpretation of an impoundment since 
he identifies no mechanism for water to reach the impoundment.” 


Ms. Robinette points out what she perceives as an inconsistency in that I did not identify the outfalls or 
the wastewater conveyance ditch in my interpretation of the March 9, 1970 imagery. She states in the 
last sentence of the above quote, “this lack of outfalls in 1970 is inconsistent with an interpretation of 
an impoundment since he identifies no mechanism for water to reach the impoundment.” First, it is odd 
that she takes this position since earlier in her own report she acknowledges the likely function of the 
ditch or "channel", as she calls it, to convey water to the impoundment, which she refers to as the 
"pond". She states on page 21 of her June, 2009 report that: 


 “The aerial photographs, particularly the 1972 images, seem to show a channel connecting to 
 the northerly end of the pond. Assuming the channel that carries water, it is more likely that 
 they would have served to convey water to, rather than from, the pond since the channel is 
 situated north and upgradient of the pond, based on contours presented in the RI" 


 However, the main fallacy in Ms. Robinette’s argument is the fact that simply because I was not able to 
identify outfalls or a wastewater conveyance ditch in the March 9, 1970 aerial photograph does not 
necessarily mean that they did not exist at that time. The east side of the building from which the 
outfalls emerge is cast in shadows in the March 9, 1970 imagery. These shadows and the poorer clarity 
of the March 9, 1970 photography in general, makes detailed photointerpretation in this area of the site 
difficult. However, the April 26, 1970 aerial photography offers a much clearer view of features in this 
particular area of the site. As mentioned earlier, I obtained diapositives and photogrammetric scans of 
this April 26 1970 stereographic pair of photographs.  I then conducted a photointerpretation of the 
stereographic pair of diapositives using a Bausch and Lomb 240 stereoscope over a light table and 
through application of the computer-based, 3-D viewing system of WSP Sells in Charlton, Mass.  My 
stereographic analysis of the April 26, 1970 aerial photograph led to the following conclusions: 







1. The wastewater conveyance ditch emanating from the back (east side) of the NECC plant 
and running to the impoundment, which was first noted in the 1972 aerial photography 
contained within my January 2009 report, is also clearly visible in this earlier April 26, 1970, 
image as shown in Figure 1.  (It was not discernible in the March 9, 1970 images, either 
because potentially it had not yet been constructed or was simply not visible due to the 
poorer clarity of the March images and the substantially different angle of the sun at the 
time of the photography.) 


2. A plume of lighter-toned water is visible entering the impoundment from the wastewater 
conveyance ditch as pointed out in Figure 1.  This observation indicates that at the time of 
this photography, wastewater was actively being discharged to the impoundment. 


3. It is also evident that in addition to receiving wastewater discharges from the NECC Plant, 
the impoundment also receives surface water runoff from the drum storage and processing 
area lying to the west and south of the NECC buildings.  My stereographic analysis indicates 
that the land surface between the southernmost NECC buildings and the  impoundment to 
the south and between the same buildings and the main north/south access road to the 
west, all drained to the impoundment. A blackened drainage pathway can even be seen 
running from the area of stained soil west and south of the southernmost NECC buildings to 
the impoundment as indicated in Figure 1. This same blackened drainage pathway is also 
visible in the 1972 image contained in my January 2009 report.  


The April 26, 1970 images provide affirmative proof that the wastewater conveyance ditch not only 
existed in April of 1970 but was actively discharging wastewater to the impoundment at the time the 
photographs were taken.2


The following additional observations are noteworthy with respect to my interpretation of the April 26, 
1970 aerial photographs: 


 


1. In most respects, the March 9, 1970 and the April 26, 1970 images are quite similar. They 
both show much the same area of stockpiled drums and the large area of stained soil noted 
in my January 2009 report. The waste disposal area is also largely unchanged from the 
earlier March 1970 image.  


2. Several drums are visible within the Miscellaneous Material area that were not discernible 
in the March 9, 1970 images. The Miscellaneous Material area is delineated on Figure 1 of 
this rebuttal report. 
 


Ms. Robinette also states the following with regard to the operational necessity of an impoundment and 
the ability of the site soils to sustain an impoundment: 
 


                                                           
2  It should be noted that a review of rainfall records from the Providence, Rhode Island T.F. Green Airport weather station, 
which is approximately four miles from the site, indicates that there had been no rain in the area on either April 26, 1970 or the 
preceding  day, April 25, 1970 (NCDC, 2009).  Therefore, it is clear that the observed discharge to the lagoon (i.e. the light 
colored plume) was not in any way related to surface water runoff.   







“In addition, Mutch makes no attempt at analyzing NECC operations to 
determine if an impoundment were necessary.  In fact, the amount of water 
which was disposed from the NECC operations would not support an 
impoundment of this size and particularly in highly permeable materials which 
exist on this peninsula.  His interpretation of an impoundment is flawed since 
this does not take into consideration the overall permeability of the native 
materials which would not support an artificial impoundment unless the 
impoundment was lined with low permeability materials.” 
 


I find Ms. Robinette’s position articulated in the above quote flawed in two principal respects.  First, in 
connection with her position that “the amount of water which was disposed from the NECC operations 
would not support an impoundment of this size…”, she fails to consider the fact that the contributory 
sources of water to the impoundment are not limited to wastewater from the NECC operations.  As 
mentioned in item 3 above, a substantial portion of the land surface between the southernmost NECC 
buildings and the impoundment, itself, and between those same buildings and the main north/south 
access route all drained to the impoundment.  My stereographic analysis, coupled with analysis of the 
photos using ArcGIS, indicates that at least 55,000 square feet of land surface drained to the 
impoundment. This figure is conservative in that I have not included roof drainage from the NECC 
facility, the management of which cannot be discerned from the aerial photointerpretation. It is quite 
conceivable that much of this roof drainage may have also found its way into the impoundment. My 
stereographic interpretation of the contributory drainage area to the impoundment is bolstered by 
figure 12 of Ms. Robinette’s report which provides spot elevations and five-foot topographic contours 
determined photogrammetrically from the April 26, 1970 stereo images.  The spot elevations and 
contours corroborate that the land surface between the southernmost NECC buildings and the 
impoundment to the south and between the same buildings and the main north/south access road to 
the west, all drained to the impoundment.  That Ms. Robinette failed to account for this substantial 
amount of storm water runoff is a serious deficiency in her analysis of the impoundment as indicated in 
the following analysis.   
 
A check of rainfall records for Providence reveals that during the period from 1970 to 1974, rainfall 
ranged from 38.42 to 65.06 inches per year as indicated in Table 1 (NCDC, 2009). It can be reasonably 
estimated that at least half of this rainfall would become surface water runoff (the remainder being 
subject to either evaporation or recharge to groundwater (McCuen, 1998; Linsley and Franzini,1964). 
Using this estimate, the annual volume of storm water runoff reaching the impoundment as surface 
water runoff (apart from any wastewater discharges) is calculated in Table 1. The analysis indicates that 
during these five years the impoundment received at least 650,000 gallons of storm water runoff every 
year, much of which came directly from the heavily-stained areas of the drum processing area. In 1972, 
the higher annual rainfall resulted in over 1,100,000 gallons of storm water being directed to the 
impoundment. 
 
 
 







Table 1 
Estimate of Annual Storm Water Runoff to Impoundment 


During the Period 1970 to 1974 
  


 
Year 


 
Annual Precipitation1 


(Inches/year) 


Storm Water Runoff  
Reaching Impoundment2 


(Gallons) 
1970 45.42 779,000 
1971 38.42 659,000 
1972 65.06 1,120,000 
1973 48.24 827,000 
1974 40.66 697,000 


 
Total   4,076,000 


1. Based upon precipitation data from the Providence, Rhode Island, T.F. Green Airport Meteorological Station 
2. Based upon a tributary drainage area of 55,000 ft2 and a runoff coefficient of 0.5 


 
Second, Ms. Robinette’s position that the native materials on the peninsula would not support an 
artificial impoundment “unless the impoundment was lined with low permeability materials” is 
unsupported and of questionable merit.  First, as indicated above, Ms. Robinette failed to account for 
the substantial amount of surface water runoff reaching the impoundment in her attempted water-
balance of the impoundment.  Second, impoundments of this type are sustained less by the 
permeability of subsurface soils (unless they are very low permeability) and more by the permeability of 
fine-grained sediments deposited within the lagoon, itself.  This impoundment is essentially a settling 
basin - a rudimentary form of primary wastewater treatment. Impoundments or settling basins of this 
type quite rapidly develop a layer of fine-grained deposits on their floor as solids settle out from the 
wastewater and, in this case, also from storm water runoff influents. That is precisely what settling 
basins of this type were designed in part to accomplish. These fine-grained deposits tend to reduce 
infiltration from the impoundment thus helping to contain the liquids within the impoundment.  As an 
example, one can draw upon the performance of recharge basins, a subject with which I am quite 
familiar.  Recharge basins are basins that are designed not to contain water, but rather to promote 
recharge of impounded liquids to the subsurface. They generally receive relatively suspended solids-free 
water, in contrast to typical wastewater, yet still have a propensity to rapidly lose infiltration capacity 
due to accumulation of fine-grained deposits. Such basins require frequent drainage and scarification to 
remove the accumulation of fine-grained sediments from their floors in order to maintain suitable 
infiltration rates.  That the expected sedimentation of suspended solids was in fact occurring in the 
impoundment, is evident in the 1975 aerial photographs, which were taken after drainage of the 
impoundment. An accumulation of dark sediments is clearly visible on the floor of the impoundment.   
 
Ms. Robinette goes further, taking the position that the impoundment is actually an expression of the 
groundwater table exposed as a result of “site excavation in this area, as evidenced in the aerial photos 
from 1965 and 1970.”  My interpretation of the 1965 and 1970 aerial photographs, as well as those 
photographs taken earlier than 1965, do not reveal any indication of excavations at this site.  In fact 







there is no appreciable change in surface elevation in this area between 1965 and 1970 as indicated by 
the spot elevations on figures 11 and 12 of Ms. Robinette’s own report.  Moreover, the April 30, 1972 
photograph shows diking of the impoundment along its western and southern sides to apparently 
increase its capacity.   
 
On page 32 of her report, Ms. Robinette takes exception to my statement “that NECC operated through 
at least some time in 1972”.  She states that, “NECC ceased operations in August 1971 (Lussier, 2009).”  
She goes on to state that accordingly, "the ‘outfalls’ he notes cannot be reflective of active wastewater 
discharge since no barrel recycling or any other NECC operations were taking place.” It is my 
understanding that there is some question about when NECC actually ceased operations. In any case, I 
never stated that the wastewater conveyance ditch and impoundment observable in the April 30, 1972 
aerial photographs were active at the time of the photograph.  It was, and remains, my position that the 
1972 imagery clearly indicates that the impoundment was a wastewater impoundment (and also 
received considerable storm water runoff from the drum storage areas) and that the ditch running from 
the back of the drum washing facility to the impoundment was a probable wastewater conveyance 
ditch.  As described earlier, the April 26, 1970 imagery not only confirms the presence of this 
wastewater conveyance ditch, but also indicates that it was active at the time of that photograph.   
 
In Ms. Robinette’s summary on page 32 of her report, she further states the following: 
 


 “If his impoundment theory were accurate, then one would have expected to 
clearly see a channel from the NECC building to the impoundment similar to the 
one Mutch notes on the 1972 photos in earlier photos such as the 1965 and 1970 
images.” 


As described earlier, my photographic interpretation of the April 26, 1970 photograph conclusively 
confirms that the wastewater conveyance ditch was not only present at the time of that image but was 
actively conveying wastewater to the impoundment. 


In her summary, Ms. Robinette also states the following: 


 “The fact that the impoundment persisted  for years after industrial activities 
ceased makes the feature more consistent with one formed by groundwater in 
an area of prior excavation.  He overlooks the fact that the pond still existed in 
the 1975 photos, four years after NECC ceased operations.” 


As stated earlier, there is no evidence that the impoundment was constructed by means of excavation 
into the groundwater table.  In contrast, the 1972 images indicate construction of diking along the 
western and southern edges of the impoundment.  This same diking was noted in a March 25, 1974 
aerial photograph by the United States Environmental Protection Agency (USEPA, 2001).  Ms. Robinette 
is also incorrect in her assessment that “the pond still existed in the 1975 photos, four years after NECC 
ceased operations.”  As I stated in my January 13, 2009 expert report, “the large impoundment noted on 
the 1972 aerial photograph in area C has been drained in this 1975 image.  Two separate, dark-toned 







drained depressions remain.  The southernmost depression is marked by equipment track marks.” The 
fact that the impoundment was in fact empty in 1975 undercuts Ms. Robinette's contention that the 
impoundment was merely an expression of the groundwater table. Nor could it be reasonably argued 
that the water table was unusually low in 1975 since 1975 was actually a wetter than average year 
(including in the early part of year when the aerial photography was taken), with a total of 50.83 inches 
of precipitation.  
 
Summary 
 
In those instances where Ms. Robinette in her June, 2009 report has expressed some disagreement with 
the opinions set forth in my January, 2009 expert report, it is in every case due to either an inaccurate 
factual basis for her opinion or because she omitted a critical factor in her analysis. Consider, for 
example, her opinion that the fact that I was unable to discern the probable wastewater conveyance 
ditch in the March 9, 1970 imagery is inconsistent with my conclusion that the impoundment was used 
as a wastewater impoundment. Her opinion on this particular subject is refuted by an aerial photograph 
from her own expert report taken only six weeks after the March 9, 1970 photograph that conclusively 
shows the presence of the wastewater ditch and, moreover, indicates that it was actively discharging 
wastewater to the impoundment at the time of the photograph. 
 
Similarly, her opinion that "the amount of water which was disposed from the NECC operations would 
not support an impoundment of this size,..." fails to consider the fact that storm water runoff from a 
substantial portion of the NECC drum storage and processing area drains directly into the impoundment. 
Conservative calculations, described in the main body of this rebuttal report, put the amount of this 
tributary storm water during the years 1970 through 1974 at between 650,000  and 1,100,000 gallons a 
year. Her related opinion that " the overall permeability of the native materials would not support an 
artificial impoundment unless the impoundment was lined with low permeability materials." fails to 
consider that primary settling basins, which is what this impoundment essentially was, are in part 
intended to capture, fine-grained, settleable solids from the wastewater, which then blanket the floor of 
the basin reducing infiltration. The fact that this particular impoundment also received substantial 
quantities of storm water runoff would increase the rate of accretion of fine-grained solids on the floor 
of the impoundment since runoff from the largely bare earth NECC drum storage and processing area 
would undoubtedly carry a significant load of suspended silt and clay particles winnowed out of the 
surficial soils. 
 
Lastly, Ms. Robinette supported her alternative hypothesis that the impoundment was simply an 
expression of the groundwater table by two factors; first, that the impoundment was created by 
excavation which intersected the groundwater table and, second, that the "pond still existed in the 1975 
photos, four years after NECC ceased operations. I can find no support for the former basis of her 
opinion in either stereographic interpretation of the photos or in topographic mapping contained in her 
own report. The latter basis is simply incorrect. The impoundment (what she referred to in the above 
quote as the "pond") did not exist in the 1975 photos. It was drained of water. The fact that the 
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Abstract


The Dow Chemical Company in Midland, Michigan is a large, integrated
chemical plant, which through the years (1935-1983) along with many other
chemicals, produced 2,4,5-trichlorophenol (2,4,5-TCP), several derivatives
of 2,4,5-TCP, pentachlorophenol (PCP) and several derivatives of PCP. The
NIOSH Dioxin Registry study is a compilation of demographic and work history
information for. all U.s. production workers who have synthesized products
known to be contaminated with 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) and
hexachlorodibenzo-p-dioxins (HxCDD). 2,4,5-TCP and its derivatives as well
as PCP and its derivatives contain these dioxin isomers; therefore, the Dow
Chemical Company plant in Midland, Michigan, has been included in the SlOSH
Dioxin Registry Study.


A history and description of the processes, personnel, and records systems
are included in t~.is report. An account of the procedures used to review
the personal record syste.~, industrial hygiene reports and data, and
analytical dioxin data is included. In addition, a descriptive
summarization of the industrial hygiene and analytical dioxin data is
provided.


The Dow Chemical Company's records for general personnel, medical, workers'
compensation, industrial hygiene and analytical dioxin data provide an
excellent base from which work histories can be constructed and potential
exposures to TCDD and HXCDD can be estimated for Dow Chemical Company
employees included in the Dioxin Registry.
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Introduction


The National Institute for occupational Safety and Health (NIOSH), Division
of Surveillance, Hazard Evaluations and Field Studies (DSHEFS), Industrywide
Studies Eranch (IWSE), is conducting an investigation of health effects
resulting from occupational exposure to polychlorinated dibenzo-p-dioxins,
and in particular the isomers 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) or
hexachlorodibenzo-p-dioxins (HxCDD). This study, referred to as the Dioxin
Registry, is a compilation of demographic and work history information for
all U.S. production workers who have synthesized products known to be
contaminated with TCDD or HxCDD. The Registry, initiated in 1979, was
prompted by animal studies showing TCDD to be acutely toxic and a
chloracnegen, as well as a carcinogen and teratogen. 1 - 7 TCDD is a
contaminant found in 2,4,S-trichlorophenol and/or its sodium salt, which
are raw materials used to produce chemical compounds such as
2,4,5-trichlorophenoxyacetic acid (2,4,S-T acid) and 2,2'methylenebis
(3,4,6-trichlorophenol) (hexachlorophene). Currently, there are fourteen
production facilities and approximately 7000 workers included in the
Registry. The first use of the Registry will be to conduct a mortality
study for which the co~parison group will be the U.S. male population. This
study will evaluate the causes of death among workers exposed to products
contaminated with 2,3,7,a-TCDD and/or HxCDD. The Registry will also be used
in a morbidity study of workers from two sites from which worker exposure
data has been included in the Registry.


The Dow Chemical Company located in Midland, Michigan is one of the 14 sites
included in the Dioxin Registry. Presented is a compilation of information
and data collected from Dow on its 2,4,S-TCP, 2,4,S-TCP derivatives,
pentachlorophenol (PCP), and PCP derivative processes which operated over a
forty year period.


History and Descriotion of the Facilities (Information Relevant to the
Dioxin Reoistry)


The Dow Chemical Company produced 2,4,S-TCP, derivatives of 2,4,S-TCP, PCP
and derivatives of PCP, from 1935 to 1983 at its large, integrated chemical
plant located in Midland, Michigan. The facility is known as the Michigan
Division. Appendix A, Table 1 list the buildings, dates, products and
organizational units for each process relevant to the Dioxin Registry. The
following subsections describe the history and relevant details about the
buildings which housed the 2,4,.s-TCP, TCP derivatives, PCP and PCP
derivative production processes. Figures and tables referred to in the
follOWing subsections can be found in Appendix A.


A) 2.4.S-Trichloroohenol and Sodium 2.4.5-Trichloroohenate
Dow initiated the production of 2,4,S-TCP on a developmental basis in
1942 in 199A Euilding. Routine commercial manufacturing of 2,4,S-TCP
began in April, 1946. The sodium salt of 2,4,S-TCP, sodium
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2,4,S-trichlorophenate (NaTCP), was synthesized in 199 Building and the
acidification and finishing to form 2,4,S-TCP was done in 349 Building.
Building layout diagrams for 199 and 349 Buildings are shown in Figures
1 and 2, respectively. In June of 1966, 804 Building was completed and
housed a new and significantly changed 2,4,S-TCP production process. A
building layout diagram for 804 Building Complex is shown in Figure 3.
The NaTCP process in 199 Building and the acidification to form
2,4,S-TCP ~n 349 Building were shut down in the fall of 1966. The
2,4,S-TCP process change was brought about due to the need for more
production capacity, the problems with chloracne which were associated
with an old process (discussed in subsequent sections of this report),
and the availability of a "better" process. The 199 Building was
dismantled in 1968. Production in 804 Building complex ceased in
February 1979. Most of the 2,4,S-TCP produced was used in herbicide
production, with small amounts used in the production of
antimicrobials, such as Hi-Purity TCP, Dowicid~ (2,4,S-TCP),
Dowicid~ B (NaTCP), and the insecticide, ronnel
(o,o-dimethyl-o-(2,4,S-trichlorophenyl)-phosphorothioatel. The 804
Bldg. 2,4,S-TCP process equipment was demolished on Sept. 31, 1987.


There are no records available which document the amounts of 2,4,S-TCP
or its sodium salt equivalent produced in 199 Building. The evidence
that is available suggests that production levels during the first ten
years of operation varied between 50,000 and 500,000 pounds annually.
Production levels ranged from 400,000 to 2.5 million pounds annually
for the second ten years. The production during a given year was
seasonal. Peak production occurred during late fall and winter months,
and little (if any) production during the summer months.


Production of 2,4,s-TCP in 804 Building complex during the years
(1966-1979) in which it operated varied from about 2.5 to 9.0 million
pounds annually. There were no identifiable patterns of production
during these years other than when 2,4,s-TCP was demanded as an
intermediate or as a product. On the average from ten to thirty
percent of the actual annual production was marketed outside Dow as a
chemical intermediate or as a pesticide.


B) 2,4,S-Trichlorophenoxvacetic Acid and Acid Esters
The 2,4,s-trichlorophenoxyacetic acid (2,4,s-T acid) was first produced
in 267 Building, Organic Semi Plant, in 1948. The product obtained
commercial status in 1950 when the process was shifted from the pilot
plant area of 267 Building to the then vacated
2,4-dichlorophenoxyacetic acid (2,4-0 acid) facilities in the same
building. The production of 2,4,s-T acid continued in 267 Building
until it was terminated in May 1971. A building layout diagram of
267 Building is shown in Figure 4. 267 Building was demolished in
December 1973. Table 2 summarizes the company estimates for the
percent of the time in each year that the 2,4,S-T acid process was
operated.
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Most of the 2,4,5-T acid produced was converted to butyl, Dowano~
PIE (a mixture of butyl and isobutyl ethers of propylene glycol) or
isooctyl esters. The butyl esters were manufactured in the acid ester
plant in 489 Building while the less volatile esters were produced in
267 Building.


The production records for the manufacture of 2,4,5-T acid in
267 Building have long since been destroyed. However, based upon
reconstruction of events and recall of Dow management, the following
estimates have been made:


1950-1955
1956-1960
1961-1965
1966-1971


0-200,000 pounds/year
100,000-750,000 pounds/year
400,000-2.0 million pounds/year
500,000-3.5 million pounds/year


No 2,4,5-T acid was produced in 1968 and little was produced in 1969.
About 70-75% of the 2,4,5-T acid manufactured was further processed
into esters, about 5% was converted to amine salt formulations, and the
balance was sold as a dry powder. About 80% of the esters produced
were further converted to formulations in 489 Building while the
balance was sold to formulators. There is no record of who purchased
the 2,4,5-T powder or the esters.


C) Silvex Acids and Silvex Acid Esters
The Silvex acid [2(2,4,5-trichlorophenoxy)-propionic acid] process was
initiated in the pilot plant unit for phenoxy herbicides in
267 Building in 1958. These facilities became and remained as the
manufacturing facility for Silvex acid, as improvements and expansions
were made, until cessation of production in 1971. As stated before,
267 Building was demolished in December, 1973.


The production of Silvex acid has been estimated by the company as
follows:


Years
1958-1961
1962-1966
1967-1971


Annual number of pounds
100,000-600,000
300,000-900,000
500,00-1,500,000


About 80% of the Silvex acid was converted to esters with the remaining
20% dried and packaged as a powder. Both of these operations also took
place in 267 Building.


D} Direct Esters
The Direct Ester Plant was a multi-product plant, block operated (one
product made at a time) to manufacture esters of 2,4-0, 2,4,5-T and
Silvex. The Direct Ester Plant was built in 1966, as an addition onto
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489 Building, and started up with the manufacture of 2,4-0 esters. A
building layout diagram for 489 Building is shown in Figure 5. In the
third quarter of 1967, 2,4,S-T ester production was initiated and
continued until February, 1979. In 1972, the production of Silvex
esters was initiated and continued until November, 1978. The Direct
Ester Plant was demolished in 1980. During the years of production,
2,4-0 esters represented approximately 50 to 80\ of the ester produced
in the Direct Ester Plant with the balance of production attributed to
2,4,S-T and Silvex esters. Table 3 summarizes the company's estimates
of the percent of the time the direct ester process was used to produce
2,4,S-T esters during each year.


Actual production records are no longer available for the period of
operation of this plant. Estimates of production levels (million
pounds/year) have been made by the company as based on evidence
available and are shown as follows:


1967-1971
1972-1979


2,4,S-T Esters
2 to 5
4 to 6


Silvex Esters
o


0.5 to 2.5


Some esters were sold directly to formulators but most were formulated
in 489 Building. Customers receiving technical esters included Amchem
(Union carbide) for 2,4,S-T esters and Chevron for Silvex esters. End
users of the formulations are not known since these were marketed
through distributors.


E) FOrmulations of Phenoxy Herbicides
The formulations and packaging operations for all 2,4-0, and 2,4,S-T
products have been located in 489 Building since synthesis began in
1950. Formulations and packaging of Silvex ester began in 1958, also
in 489 Building. Until the cessation of 2,4,S-T manufacture in 1971,
267 Building was the sole source of 2,4,S-T for amine formulations.
After the shut-down of the active ingredient plant, 2,4,S-T acid was
purchased as needed during the period from 1971 to abandonment of the
product in 1982. Purchases were made from Vertac Corporation (U.S.A)
and Chemic Linz (Austria).


Production records for the period of manufacture of the amine
formulation are not available except for the years 1980 through 1982.
However, all evidence indicates that the annual production rates varied
considerably from zero to as high as 500,000 pounds of active
ingredient formulated to amine products. From 1978 to 1983, less than
300,000 pounds of 2,4,S-T was formulated annually. No amines of Silvex
were produced for commercial markets by Dow. The production quantities
of 2,4,S-T and Silvex ester formulation during early years were not
recorded. During the period 1977-1982, the amount of technical esters
(as 2,4,S-T and Silvex) converted to formulated products ranged from
near zero to 1.8 million pounds per year for 2,4,S-T and zero to
650,000 pounds per year for Silvex.
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F) Ronnel
The manufacture of ronnel (0,0-dimethyl-0-(2,4,5-trichlorophenyl)­
phosphorothioate] was quite sporadic. Developmental quantities were
produced in 267 Building from 1955 to 1957. The process was moved to
338 Building in January 1957 and was block operated with Zytro~
(0-methyl-O-(2,4-dichlorophenyl)-phosphorothioate] which was
discontinued in 1965. A building layout diagram of 338 Building is
shown in Figure 6. A ronnel production run in 338 Building rarely, if
ever, e~ceeded si~ months operation in order to meet market demands.
ronnel production in 338 Building ceased in March, 1972 and 338
Building was subsequently demolished. Ronnel production was moved to
840 Building in March, 1973 and continued until December, 1977 when the
product was discontinued. A building layout diagram of 840 Building is
shown in Figure 7. Ronnel runs in 840 Building were even shorter than
those done in 338 Building. The 840 Building was dedicated to
manufacture of ronnel. Formulations of ronnel also were manufactured
in 54 and 326 Buildings.


Production records for ronnel during the period of its manufacture no
longer e~ist. From evidence gained through interviews with company
officials the following estimates of annual production are as follows:


1955-1957
1958-1965
1966-1970
1970-1977


up to 20,000 pounds/year
20,000 to 600,000 pounds/year
600,000 to 1.3 million pounds/year
1.3 to 2.2 million pounds/year


G) Erbon
The manufacture and esterification of Erbon
(2-(2,4,5-trich10ropheno~y)-ethy12,2-dichloropropionate] was conducted
in 441 Building starting in 1955 and continued until 1964. A building
layout diagram of 441 Building is shown in Figure 8. While the
manufacture of Erbon continued in 441 Building, the esterification of
Erbon was moved to 649 Building in 1965. 2,2-dichloropropionic acid
was also manufactured in 649 Building. The production of Erbon ceased
in December, 1974 and since that time the process has been dismantled
and replaced by totally different operations.


The manufacturing operations were performed sporadically on more or
less a seasonal basis. As a herbicide, manufacture for the season
generally occurred in the.months from February through May with the
length of a manufacturing run varying according to anticipated demand.
Actual production figures are no longer available. However, recall by
Dow management indicates that the ranges of annual production were:


1955-1960
1961-1965
1966-1974
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H) Oowicidee Antimicrobials
The 265 Building was constructed in 1935 with equipment to flake and d~y


pentachlorophenol (PCP) and tetrachlorophenol (TetCP) products installed
in 1936-1937. Actual commercial production of these products probably
began in 1937. For the time period 1935 to 1941, PCP and TetCP ware
produced in 206 Building on a developmental basis and piped to 265
Building for finishing.


In 1940, a building addition was constructed on to 265 Building to house
the chlorination facilities. Chlorination operations began in late 1941
in 265 Building with the TetCP and PCP processes. A building layout
diagram of 265 Building is shown in Figure 9.


Production of dichlorophenol was initiated in 1946 in 265 Building to
supply the growing demand for 2,4-0. The direct chlorination of phenol
to produce 2,4-dichlorophenol also produced 4-mono- and
2,4,6-trichlorophenol which required separation by distillation in
349 Building. Materials returned from 349 Building included the mixed
fractions of mono-, di- and trichlorophenols which were used as "penta
starters" in the TetCP and PCP processes. Small amounts of 4-mono- and
2,4,6-trichlorophenol were recovered for use and sale as Dowicidee


PCP was also produced in 466 Building from 1950 through 1966. This
process was the same type of process as the PCP process in 265 Building
and was used to supplement the PCP produced in 265 Building. A building
layout diagram of 466 Building is shown in Figure 10.


PCP was given the trade designation, Dowlcidee 7. PCP was also
reacted with sodium hydroxide to produce sodium pentachlorophenate
(NaPCP) which was given the trade designation, Dowlcidee G. TetCP
was given the trade designation, Dowlcidee 6, and was produced from
1941 until it was discontinued in 1974.


In 1965, a prilling tower was installed in 265 Building to produce PCP
prills. Flaked and prilled PCP products were co-manufactured until
about 1971 when the flaking operations were discontinued. The prilling
operation continued until 1978.


NaPCP was initially dried on double drum dryers which produced NaPCP as
powder. In 1966 the double drum dryers were replaced by fluid bed
dryers which produced NaPCP as a bead type product. The production of
NaPCP was discontinued in 1976.


In 1973, a distillation step was added to PCP production process. The
distillation took place in 349 Building and the PCP produced was given
the trade designation of Dowicidee EC-7. The entire PCP production
process was moved to 349 Building in 1978 and all PCP produced was
molded into blocks. PCP production ceased in December, 1980. No
'flaking or prilling of PCP was done for the time period 1978 through
1980.
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2,4,S-TCP and its sodium salt were also finished in 265 Building from
1946 through 1978, when the production of 2,4,S-TCP ceased. From 1946
to 1966, NaTCP was produced in 199 Building and acidified and distilled
in 349 Building. From 349 Building, the 2,4,S-TCP was finished by
flaking in 265 Building. In 1966, the 2,4,S-TCP processes were moved to
the 804 Building. The NaTCP produced was acidified and distilled in
804 Building eliminating the need to send the product to 349 Building.
2,4,S-TCP produced in 804 Building was finished by flaking in
265 Building. The flaked 2,4,5-TCP was given the trade designation of
Dowicid~ 2. 2,4,5-TCP was also reacted with sodium hydro~ide to form
NaTCP which was given a trade designation of Dowicid~ B. 2,4,5-TCP
produced in 804 Building was sometimes redistilled, in 349 Building,
before flaking, and was known as Hi-Purity TCP.


Other products flaked and dried in 265 Building included
ortho-phenylphenol (DOwicid~ 1) and its sodium salt (DOwicid~ A).
These products were produced in 265 Building from 1936 until 1976, at
which time these operations were moved to another building.


Production records for the chlorophenols are no longer available. In
general, there was no apparent "season" for the production of
chlorophenols, and manufacture was geared to demand. The recall of Dow
management indicates the approximate range of production was:


2,4,6-trichlorophenol
(DOwicid~ 25)


Tetra-and Pentachlorophenols
(DOwicid~ 6 and 7)


1946-74:


1941-46:
*1946-53:
*1953-66:


1967-78:


up to about 100,000 lb/year


up to 3 million lb/year
2 to 7 million lb/year
5 to 10 million lb/year
8 to 12 million lb/year


* Included production from 466 Building


The production records of 2,4,5-TCP as Dowicid~ 2 are no longer
available; but, the output of 265 Building has been estimated by Dow
management as follows:


1946-65:
1966-77:


50,000 to 300,000 lb/year as supplied by 199 Building.
500,000 to 3 million 1b/year as supplied by 804 Building.


Description of Department and Personnel Ooerations


Dow personnel are organized into organizational units. One or more
production processes make-up an organizational unit. By process, the
following subsections describe the organizational units and the job
titles in the organizational units for the production processes being
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studied. Appendix B, Tables 4 through 14 is a compilation of job titles
and descriptions for the processes of interest and will be referred to
throughout these subsections. Table 4, Generic Job Title Descriptions
lists generic job titles and descriptions which are applicable across
organizational units through the years. Whenever the word "generic"
appears in the job descriptions in Tables 5 through 14 use Table 4 to
obtain job descriptions for those job titles.


A) TCP Processes
Synthesis of NaTCP began in 1942 in 199A Building on a pilot plant
basis. It continued in pilot plant basis until 1945. During this time
period, the NaTCP process was part of the OCPN/PEA
(ortho-chloro-paranitroaniline/phenyl ethyl alcohol) organizational
unit. Table 5, Early 2.4.5-Trichlorophenol Operation Job Titles and
Descriptions, lists the job titles, dates the job titles were effective,
and a short description of the job titles relevant to the early NaTCP
process.


In 1946, full-scale commercial production of NaTCP began. The NaTCP
operation was located in 199 Building was a part of the Aniline
organizational unit. Table 6, Old 2.4.5-Trichlorophenol Operation Job
Titles and Descriptions, lists the job titles, dates the job titles were
effective, and a short description of the job titles relevant to the old
NaTCP process. Aniline production workers are included in Table 6
because the aniline process was in close proximity to the NaTCP process
and because workers of the aniline process also worked in the NaTCP
process.


Four operators, plus a head operator, were responsible for operating the
NaTCP process. These individuals also operated other processes in
199 Building, such as aniline and p-chloro-o-nitrophenol processes.
Host of the operators' time was split between NaTCP and aniline
production duties. The Reactor Operator was responsible for sampling
the waste oil, attaching the waste oil streams to dumpsters, or flushing
the stills.


The acidification and distillation of NaTCP to form 2,4,5-TCP was
performed in 349 Building. These operations were a part of the
Bisphenol organization unit from 1946 to 1965, changed to the
Chlorophenol organizational unit from 1965 to 1972, the Dowicidee


Still Operations organizati~nal unit from 1972 to 1978, and finally the
Pentachlorophenol Production organizational unit from 1978 to 1980.
Table 7, Chlorophenol Distillation Operation Job Titles and
Descriptions, lists the job titles; dates the job titles were effective;
and a short description of the job titles relevant to TCP acidification
and distillation. Also included in Table 7 are job titles involved in
the distillation of other chlorophenols which were produced in either
the 349 Building or the 265 Building.
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In June 1966, a new completely automated batch TCP process was put into
operation. This new TCP process was located in the 804 Building complex
and was known as the Trichlorophenol organizational unit.


Table 8, New 2,4.S-TrichloroDhenol Qoeration Job Titles and
DescriDtions, lists the job titles, dates the job titles were effective
and a short description of the job titles relevant to the new 2,4,S-TCP
process in. 804 Building complex. Two TCP operators per Shift, seven
days a week, were responsible for operating the new TCP process.
Supervisory and technical personnel were directly involved in plant
operations.


E) 2,4.S-T acid and Silvex acid and "Acid-Ester" Processes
Commercial production of 2,4,S-T acid began in 19S0 and continued until
1971 in 267 Euilding as a part of the Organic Semi-Plant organizational
unit. Table 9, 2,4,S-T Acid and Acid Ester and Si1vex Acid and Ester
Production Job Titles and DescriDtion, lists the job titles, dates the
job titles were effective, and a short description of the duties
associated with the job titles. Table 9 also lists the various
organizational units that these processes were a part of through the
years of their operation. Pilot plant operations of 2,4,S-T acid date
back to 1947. Four operators per shift ran the 2,4,S-T acid operations
seven days each week (four shifts per week). A fifth operator per shift
was added when the 2,4,S-T acid products were dried. A flow diagram of
the 2,4,S-T acid and 2,4,S-T acid ester processes is shown in Figure 14,
which also shows the various operators' areas of responsibility. The
Reactor Operator was responsible for operating the reactor where the
sodium salt of 2,4,S-T acid was produced. The Salt Wheel Operator ran
the centrifugation, bleaching reaction, and filtration operations. The
Acid Wheel Operator was responsible for the acidification operation and
a centrifugation. Both of these centrifuge operations were open and
were manually scraped out. The Ester Operator ran the esterification
reaction, a distillation process, a filtration process, and was
responsible for the storage of esters. The Dryer Operator ran the dryer
and packaged the crystalline 2,4,S-T acid. Packaging of 2,4,S-T acid
was done manually. The dried product was released from a hopper into
300-pound fiber packs and weighed. An exhaust ventilation hood was in
place, but the area was reported to be quite dusty. Job transfers into
and out of 267 Building were reportedly very common.


The Silvex acid process was operated in 267 Building from 1958 to 197!.
The equipment was independent from that utilized for 2,4,S-T acid and
ester production. Job titles and descriptions were similar to those of
the 2,4,S-T jobs, with the following exceptions. The Salt Wheel
Operator ran a steam stripper instead of a centrifug,e, and he also was
responsible for the acidification reaction. The Acid Wheel Operator ran
a filter box and centrifuge which were used for washing the Silvex
acid. He manually loaded the centrifuge by shovel. Figure 15, a flow
diagram of the Silvex acid and ester processes shows the operators'
areas of responsibility.
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C. 2,4,S-T, 2,4-0 and Silvex Esters bv the "Direct Ester" Processes and
Formulations
The 489 Building housed the "direct-ester" process for 2,4,S-T esters
and 2,4-0 ester from 1967 until February 1979. The production of Silvex
esters by this method was added in 1972 and terminated in 1978.


The same equipment was used for all three processes. Two operators per
shift, seven days each week were responsible for running the entire
"direct-ester" operation, They worked in all areas of the
"direct-ester" operation, mainly utilizing control panels.


Table 10, 2,4-0, 2,4,S-T, and Silvex "Direct-Ester" Production Job
Titles and Description lists job titles, dates job titles were
effective, and a ahort description of the job title. relevant to the
"direct-ester" operations. Table 10 also includes the job titles
associated with the various formulations which also took place in
489 Building.


D. Ronnel Process
The ronnel process was operated in 267 Building from 19S5 to 1957, in
338 Building 1957 to 1972, and in 840 Building from 1973 to 1977. This
process was small, utilizing only two operators, and was operated only
three months per year. There was no particular type of job to which the
ronnel operators moved during the other months. The procedure which was
generally followed in the Midland, Michigan facility involved "bumping"
less senior persons within the department first, so transferring to
other departments was less common. Table 11, Ronnel Production Job
Titles and Descriptions, list the job titles, dates job titles were
effective, and a short description of the job titles relevant to ronnel
operations for the years 1963 to 1977. The job titles, O-methyl/ron.
Operator (ljt63-70), clopidol Operator 1973, ronnel Operator (1974-77)
and Dursba~ insecticide Operator (1975-76) were the most likely to
operate the ronnel operations during those time periods. From Table 9,
the job titles, Prim. Pool Operator (1960-62), Spec. Pool Operator
(1961-63), Sr. Pool Operator (1960-63), and ronnel Operator (1970, 1972)
were the most likely to operate the ronnel operations during those time
periods. For the time periods from 1955 to 1959 the company was unable
to determine who worked on the ronnel operation.


E. Erbon Processes
The Erbon process was operated in 441 Building from 1955-1974. This
process was smaller than the ronnel process and operated on a seasonal
demand basis of about 3 to 4 months each year of its operation. There
was one operator per shift responsible of its operation. Table 12,
Erbon Production Job Titles and Descriptions, lists the job titles,
dates the job titles were effective and a short description of the job
titles relevant to the Erbon process. From this table, the Reactor and
Still operators were identified as working from 1961 to 1974 on the
Erbon process. For the time period 1955 to 1960, no specific job title
could be identified for the Erbon process.
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F. Dowicidee Processes
The Dowicide~ antimicrobial operations in 265 Building involved the
production of several different products including pentachlorophenol
(PCP), tetrachlorophenol (TetCP), 2,4,6-trichlorophenol (2.4.6-TCF).
2.4-dichlorophenol (2,4-0), and ortho-phenylphenol (OFF). These
chlorophenols were produced by direct chlorination of phenol, with
subsequent distillation. Drying and flaking operations for the above
mentioned products plus 2,4.5-TCP were also a part of the Dowicidee
processes.' PCP and TetCP were also produced in 206 Building on a pilot
plant basis from 1937 to 1941 and in 466 Building from 1950 to 1966.


The PCP and TetCF operations in 466 Building were supplemental to the
operations in 265 Building and were not run continuously. The PCF
process a.lso was ran in 349 Building from 1978 to 1980. PCP
distillation was conducted in 349 Building from 1973 to 1980.


Table 13, Dowicide~oductionJob Titles and Descri~tions, lists the
job titles, dates tha job titles ware effective, and a short description
of the job titles relevant to Dowicide- production in 265 Building
for the years the Dovicidee operations were conducted. Table 13
also includes job titles for ~~rker3 in 349 building for the years 1972
to 197iS.


Table 14, PCP Production Job Titles and Descri~tions, lists the job
titles, dates the job titles ware effective, and a short description of
the job titles relevant to PCP and TetCP operations in 466 Building for
the years those op~rations were conducted.


Descri~tion of the Per30nnel Records


The following record system! at Dov are maintain,sd independently by the
apJ'ropriate departm~ts: general personnel, payroll, group insurance,
medical, and workers' compensation.


The general personnel records for hourly and salaried employees ara
maintained by the Personnel Office. The records for current em;ployees
en~aged in menufacturin~ are located in the Employment Office of the
Michigan Division, and records fer administrative employees are kept in the
U.S. Area Employment Office. Three years after the separation of employees,
the records are transferred to the u.s. Record Center for long-term storage.


The records include the falloving:


1. Annual Census Lists - c~lete from 1940
2. Monthly Census Lists - complete from 1965
3. Work History cards - complete from 19~O


4. Personnel Files - destroyed six years after termination
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The annual census list shows, by department, all individuals assigned to
that department on January 1. The full list, therefore, records all
individuals employed at the Michigan facility on that date each year.
Individuals who worked in a department during a year, but not through
January 1 of that year, cannot be conveniently tracked. For each individual
the census list provides the master number, the clock number, name and job
classification. The master number is a unique life-time number assigned by
Dow, and is the primary source for identifying workers. Clock numbers are
reassisned after termination and are not as useful. Many of the job
classifications clearly describe the process to which a worker was assigned,
but other titles are general ones which require independent efforts to
decide whether it is possible to associate a worker with a particular
process. Monthly census lists, by department, exist from 1965 fOt~ard and
are similar to the annual lists.


Once the master number of an individual is known, the work history card can
be obtained. These cards are complete from 1940 forward and are kept for
75 years. They contain demosraphic information as well as a detailed
chronology of job status chanses and pay ehanses. Yellow typed eards were
used until 1963, when a computerized system was initiated for updating work
history cards. The computer tapes are regularly destroyed, but hard copies
of the updated work history records are maintained by the Personnel Office.
One differenee between the pre- and post-1963 cards is the absence of
person-to-notify data in the demosraphie information on the computer-made
cards.


The personnel files are kept only six years after separation. Active files
contain the application and transcript, hiring/personal data sheet, an
employee agreement, notices of transfer or status chanse or separation,
tuition refund information, long-term disability notices, and exit
interviews or appropriate comments. The sample files observed during this
site visit belonged to individuals terminated longer than three years; they
contained only an application form and the company status change
(separation) notice.


The medical records are maintained by the Medieal Department. This
department retains the reeords for 3 years after employee termination. The
reeords are then transferred to the long-term storage faeility, which
retains them for 7S years after termination.


The workers' compensation reeords are maintained by the Workers'
Compensation Offiee. These reeords are only retained briefly by this office
after employee termination. They are then transferred to long-term storage,
where they are kept for 2S years after termination.


Ho detailed information was obtained by .10SH about the payroll reeords or
the group insurance reeords.


-12-







Several approaches could have been taken to identify the workers who should
be included in the Dioxin Registry, but the following method was used: The
master number of all workers ever employed in a relevant department was
obtained from the annual and/or monthly census lists. The work history
cards were then obtained and examined for relevant job titles. Workers
employed only in processes not of interest for the Registry were excluded by
a determination that no relevant job titles appeared on the work history
card. This approach required prior identification of all job titles
associated with the processes of interest. The company prepared this
information. Salaried and hourly individuals were separately identified.


Maintenance workers presented different problems. In January 19,68, thera
were 1,196 maintenance personnel at the Midland facility. Frior to 1969,
maintenance was a centralized operation, from which individuals work,ed in
all parts of the Michigan facility. From 1965 to 1969, the maintenance
organization was gradually reorganized into division-wide Field Service
Units (FSUs). As of July 1981, maintenance personnel have been assigned to
production departments. Because it was not possible to identify which
maintenance people worked in the departments of interest, maintenance
workers were excluded from the cohort with one exception, certain
maintenance wor}l;;,ers who were identifiable and were included in the cohort.
Flant mechanics were always assigned to each department, and these
individuals, who appear with the department on the census lists, were
included in the NIOSH cohort.


Descri~tions of the Frocesses


The processes used to produce TCF, TCP derivatives, FCP, and FCP derivatives
are listed in Appendix A, Table 1 along with the buildings in which they
were located, the products produced. and the years that the products were
manufactured. The following subsections contain descriptions of these
processes. including the operating conditions where available, the equipment
used for each step, and the operations of each step. Figures referred to in
these subsections can be found in Appendix C.


A) "Old" NaTCP Synthesis
The DoW' Chemical Company produced NaTCP in 199 Building using the
following raw materials: methanol (CH30H), caustic soda (NaOR)
(flaked, until 1962; flaked and aqueous solution, 1962-1966) and
1.2,4,S-tetrachlorobenzene (TeB). CH30H and water (H20) were used
as solvents in the process. Only one major change was made in this
process from start-up until it was shut down in 1966. This change,
made in 1952, involved the substitution of a coil reactor for the batch
"tumbling" reactor used in the dechlorination of TCB. A block flow
diagrem of this process is provided in Figure 11.
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The first step in this process occurred in the pre-heater. Methanol
and caustic were added to the pre-heater; sometimes water was added
when highly concentrated caustic solution or flaked caustic was used.
A reaction between the caustic and the methanol, which was present in
excess quantities, occurred as follows:


NaOH + CH30H ~<-----~) NaOCH3
(sodium methylate)


The resulting solution of methanol, water, and sodium methylate was
then pumped to the dechlorination reactor, which already had molten TCB
pumped into it.


As stated above, the dechlorination reactor was originally a batch
unit, but was changed to a continuous-flow coil reactor in 1952. The
contents in the dechlorination reactor underwent a two-step reaction
with the sodium methylate reacting with TCB to form sodium
2,4,5-trichlorophenate (NaTCP). The coil reactor was operated at 180°C
to 200°C (sometimes as high as 2IS0C). at 600 pounds per square inch
gauge (psig), and a retention time of 30 minutes (min). The exothermic
reaction proceeded by the following reaction mechanism:


Cl


Cl_¢P
Cl


(TCB)


Cl


+ NaOCH3


+ NaOCH3


_____~) Cl.JQrCl + lIaCl
Cl


(2.4,5-TCA)


llo.cqO(-)N~~+)


---~7 + CH30CH3
(dimethyl ether)


Cl
(HaTCP)


The by-product dimethyl ether (OME) was vented to the atmosphere. After
the 30 min retention period, the contents of the coil reactor, including
water, methanol, NaTCP, salt (NaCl), unreacted 2,4,5-trichloroanisole
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(TCA) , and TCDD (and any other dioxin isomers which might be forrne~),


were pumped to the alcohol recovery operation. The company believes
that the source of the TCDD in NaTCP and its derivatives was due to the
following reaction between two trichlorophenate ions during the
diehlorination step:


O-Na+ O-Na+


Cl 1 C::OCJ)C
") Cl 0 ClCl Cl


Cl Cl
(TCDD)


The company has measured levels of TCDD in its 2,~,5-TCF and its
derivatives (see Chemical and Toxicological Analyses of Froducts,
Frocess streams, and Wastes for Chlorinated Dibenzo(p)dioxins later in
the report).


The alcohol recovery step involved a steam stripping distillation which
removed most of the methanol and some water from the product-stream.
Water was pumped into the unit so that sufficient solvent was present to
keep the NaTCP and NaCl in solution. The methanol was recovere~ from
the product-stream and subsequently raused in future NaTCP batches. The
alcohol recovery step ~s operated at atmospheric pressure and a
t~erature no graater than lOSoC (2210 F). The product-stream
output from this step contained NaTCP, salt, water, some methanol, some
unreacted TCA, TCnD and any other chlorinated dibenzo(p)dioxins Which
might have been formed. The product-stream output was pumped from the
alcohol recovery to the ne~ process step. the decantation vessel.


In the decantation operation, the contents of the decantation vessel
wera permitted to settle, and two layers were formed. An oil layer,
composed mainly of TCA and believed by the company to contain most of
the dioxin contaminant, was pumped or pressure forced from the vessel
into closed dumpsters. The dumpsters were hauled to the Midland plant's
central incinerator unit • .mere the contents were burned. An aqueous
layer containtn~ NaTCP, salt, and residual methanol was pumped to the
ne~ purification step.


Fhenate strippin~ was the final step in the liaTeP process. In this
operation. the remaining methanol, methoxys. and lowsr chlorinate~


pbenols (mono- and di-) were stripped from the IisTep solution. 'n)e
strippin~ step was operated at atmospheric prassure and at a temperature
no !reater than lOSoC C221oF). The methanol removed was disposed of
in deep walls. The resulting aqueous 5eTCP solution. Which also
contained liaCl, was pumped to 3~9 Building for acidification and
finishing.
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B) "Old" TCP Acidification and Distillation


Dow Chemical produced 2,4,5-TCP in the 349 Building using an aqueous,
salt-containing, HaTCP solution, which was the product of the "old"
HaTCP synthesis process at the 199 Building and aqueous hydrochloric
acid (HCI). This process was not changed during the entire period of
use. Figure 12 provides a flow diagram for this process.


This process began with the mixing of the HaTCP solution and
hydrochloric acid in a reactor vessel. Once both solutions were pumped
into the vessel, a mildly endothermic reaction occurred, as shown:


O-Na+ OHClqCl + HCI ) + NaCl
C


Cl 1
(2,4,5-TCP)


The reaction proceeded essentially to completion. The contents of the
vessel were then allowed to settle, and layers formed. An aqueous layer
(consisting of water, salt, and any excess HCI) plus an organic layer
(consisting of 2,4,5-TCP and small amounts of impurities) were separated
by decantation. The 2,4,5-TCP was then transferred directly to 267
Building for use in the 2,4,5-T Acid or Silvex Acid Processes, or it was
pumped to a distillation unit for further purification. The bottoms
from this distillation contained methoxys and other chlorophenols
(besides 2,4,5-TCP). This mixture was pumped to dumpster tanks which
were hauled to the central incinerator, where the contents were burned.
The overhead product, purified 2,4,5-TCP, was transferred to 265
Building for use in the production of Dowicidee 2, or to 267 or
338 Building (depending upon the year) for use in the synthesis of
ronnel. 2,4,5-TCP was also pumped directly to the Hi-Purity TCP
Process, also located in 349 Building.


C) "Hew" TCP Synthesis
Dow Chemical produced 2,4,5-TCP in 804 Building complex using the
following raw materials: methanol, caustic solution, TCB, and HCl
(aqueous). Water and methanol were used as solvents in various stages
of the process. This process in 804 Building complex replaced the "Old
lIaTCP Synthesis Process" and the "Old TCP Acidification Process" because
it could be run with less risk of chloracne problems, it provided
additional capacity which was needed, and 'it was a more efficient
process. The process was an automated, batch process and was not
changed significantly during the period of its use. A block flow
diagram of the process is shown in Figure 13.
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The first step of this process involved a three step reaction which
occurred in a closed, agitated, jacketed, batch reactor. TCE and
methanol were pumped to the reactor and while the reaction proceeded,
caustic solution was continuously added. Water also was used as a
solvent. The following sequence of reactions took place, with the
dechlorination of TCE being highly exothermic:


Cl


Cl


Cl


+ NaOCH3
) CI


+ NaCl


Cl Cl
(2,L;,5-TCA)


)Vel
CIY


Cl


This reaction occurred at an operating temperature of less than or equal
to 15ZoC (30S0F) and a pressure of less than 300 psig.


The resulting solution contained water, salt, NaTCP, TCA (because the
reaction does not proceed to completion), and methanol. Hethanol had
been added in excess of the stoichiometrically required amount so that
enough methanol would be present to act as a solvent for the sodium
methylate intermediate. The DME by-product was vented to the atmosphere.


The solution was pumped to the next step in the process, the decantation
vessel. In the decantation vessel, two layers formed, an organic layer
consisting mainly of TeA and an aqueous layer containing NaCl, NaTCP,
and methanol. This step wa~ operated at a te~erature less than l05 0 C
and at atmospheric pressure. The organic layer, or "waste oil," was
pumped from the decantation vessel and transferred to the Midland
facility's central incineration unit for burning. This was usually
accomplished by pumping the oil into dumpsters which ware hauled to the
incinerator.
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The aqueous stream from the decanting vessel was pumped to the alcohol
recovery step. It is significant that the order of the decantation Qnd
alcohol recovery steps were reversed as compared to the "old" NaTCP
process. This was done so that any dioxin contaminants produced in the
reactor would be removed as early as possible in the process. Most of
the TCDD contaminant produced was separated out with the "waste oil."
The alcohol recovery step involved distillation which removed most of
the methanol from the aqueous stream. This was accomplished at a
temperature'of less than lOSoC and at atmospheric pressure. The
recovered methanol was recycled to the batch reactor where it was used
in subsequent batches. The bottoms product, an aqueous solution of salt
and NaTCP containing some impurities, was pumped to the phenate
stripping operation for further purification. This purification
operation removed "waste oil" from the product stream, by distillation.
This "waste oil" was disposed of in the same manner as the waste oil
from the decantation step. The product stream, an aqueous solution of
NaCl and NaTCP, was pumped to the acidification reactor for next step in
the process.


The acidification of NaTCP to form 2,4,S-TCP was included in the "new"
TCP process, which was a departure from the procedure used in the "old"
NaTCP process; the "old" TCP acidification was a separate process in a
separate building. In this step, aqueous HCl was added to the vessel
containing the aqueous solution of NaTCP and NaCl. A reaction between
NaTCP and HCl occurred, as shown:


Cl


+ HCl )
Cl


Cl


+ NaCl


The resulting solution of 2,4,S-TCP, NaCl, water, and any excess Hel was
pumped to a decantation vessel where the contents were allowed to
settle. Two layers, an organic layer of 2,4,S-TCP which contained some
residual NaCl and an aqueous brine containing any excess HC1, were
formed and then separated. The 2,4,5-TCP layer was pumped to another
vessel where it was mixed with water. The residual NaCl content of the
2,4,5-TCP dissolved in the water, and the vessel contents were then
allowed to settle. After the aqueous and organic layers formed, a
second decantation was performed. The "waste brine" (salt water)
solutions decanted from each of the last operations were combined and
pumped to a deep well disposal. In later years, the "waste brine" was
carbon treated and sent to the waste treatment plant. The 2,4,S-TCP
product was ready for use in the production of any of the 2,4,S-TCP
derivatives.
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D) 2,~,S-T Acid Synthesis
Dow Chemical produced 2,~,5-T acid in 267 Building using the following
raw materials: 2,~,5-TCP, caustic solution, sodium monochloroacetate
(NaMCA), sodium hypochlorite, and HCl (aqueous). Water was used
extensively as a solvent in this process. The process remained the s~~e


from its start-up until its eventual replacement by the "direct-ester"
process; there ware no major changes during the years it was operated.
The maximum temperature achieved at any point in this process was l05 c c
(221 C P). The operating pressure at all steps Was approximately
atmospheric pressure, as the vessels were vented to the atmosphere.
Otherwise, each vessel was entirely closed while in operation except for
the centrifuges, the dryer outlet, and the adjacent packaging
operation. A flow diagram of this process is provided in Figure 14.


The first step in the synthesis process involved a two-step reaction.
Water (the solvent), caustic solution and 2,4,5-TCP were pumped to the
reactor vessel. The 2,4,5-TCP was neutralized by the caustic in the
following exothermic reaction:


Cl


OH


+ NaOH )


Cl


O-wa+
Cl


Cl Cl
The resulting sodium salt (NaTCF) then reacted with the NaMCA, which was
added after the formation of NaTeP, to form sodium
2,4,5-trichlorophenoxyacetate (Na 2,4,5-T) via the following endothermic
reaction:


Cl


Cl


,9
+ CI-CH2-C{


O-Na+
(NaMCA)


Cl
(Na 2,4,5-T)


The resulting aqueous solution containing Na 2,4,S-T, NaCl, water,
unreacted NaTeP and 2,4,5-TCP was cooled. The Na 2,4,5-T crystallized
when cooled, while the other products tended to remain in solution. The
entire slurry was pumped to 40 inch basket centrifugal filters to remove
most of the aqueous solution of NaCl from the crystalline Na 2,4,5-T.


-19-







The centrifuge was an open unit, and the Salt-wheel Operator used a tool
to manually plow out the crystalline Na 2,4,5-T which dropped to a tank
below. The wet Ha 2,4,5-T, which still contained some unreacted NaTCP
and TCP and small amounts of NaCl, was reslurried in water and pumped to
a reactor vessel.


The bleaching operation was the next step in the process. Sodium
hypochlorite was pumped to the vessel, and reactions occurred which
converted the unreacted NaTCP and TCP into water soluble by-products
(non-aromatics). The slurry of Na 2,4,5-T in an aqueous solution
containing residual NaCl and other water-soluble by-products was then
pumped to a filtration process.


For the filtration process, the product stream was heated to re-dissolve
the Ha 2,4,5-T into solution. This solution then ran through a
"polishing filter" which removed color impurities (probably iron
compounds). The filtered solution of water, Ha 2,4,5-T, and
water-soluble by-products (including residual NaCl) was pumped to
another reactor vessel.


HCl (aqueous) was pumped to the reactor vessel after the Na 2,4,5-T
solution had been added. The 2,4,5-T acid product was formed via the
following reaction mechanism:


CI


Cl


+ HCI
CI


+ NaCl


Cl
(2,4,5-T acid)


The 2,4,5-T acid was insoluble in water, therefore it crystallized. The
resulting slurry, consisting of 2,4,5-T, an aqueous solution of salt
by-product, and other water-soluble by-products carried through from the
preceding steps (especially the bleaching operation), was pumped to a
final centrifusation step.


Centrifusation was the final step for all of the 2,4,5-T acid produced.
The slurry entered a 48 inch basket centrifugal filter where the aqueous
solution of salt and other water-soluble materials were separated from
the 2,4,5-T acid crystals. The Acid-wheel Operator used a plow to
manually work the materials in the centrifuge. After beins manually
removed from the centrifuge, the wet 2,4,5-T was transferred either to
the Acid-Ester Process or to the dryer. About 70-75~ of the 2,4,5-T
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acid manufactured was further processed to esters, about 5~ was
converted to amine salts formulations, and the balance was sold as dry
powder.


The flash dryer was an enclosed heating unit with a closed recirculating
air system. All residual moisture was removed from the 2,4,5-T acid
crystals by this unit. The dryer conveyed dry 2,4,5-T acid into a
packaging hopper at the packaging station.


Packaging of 2,4,5-T acid was an "open", manual operation. Dust
e~osure was characteristic of this operation. The dryer operator
loaded each Fibre-Pak into position under the hopper outlet and on a
scale. The operator then attached a fle~ible hose from the hopper to
the top of the drum, and controlled the flow of 2,4,5-T acid into the
drum. When the proper package weight was reached, the operator stopped
the flow, removed the drum from the station, and clamped the fibre-Pak
lid in place. Drums of 2,4, 5-T acid were then transported to the
warehouse.


E) Silve~ Acid Synthesis
Dow Chemical produced Silve~ in 267 Building using a process very
similar to the process used to produce 2,4,5-T acid. A flow diagram of
this process is provided in Figure 15. This process was not
significantly changed during the years it was in operation. There were
several specific differences between the Si1ve~ and 2,4,5-T acid
processes, and these are explained in the following paragraphs; the
processes were othe~dise identical.


The first and most iIn1='ortant difference between these processes was the
identity of the chamlcal cOIn1='ounds involved. Silve~ (also kno'~ as
2,4,5-TP) has a chemical structure of


~3 //
O-CH-C,


C1 OR


Cl


Cl
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as opposed to 2.4.5-T's


C1


C1


Sodium alpha-mono-chloropropionate was used as the reacting agent for
producing Si1vex instead of sodium monoch10roacetate used to produce
2,4,5-T. Analogous propionic-substituted compounds occurred as
intermediates in the Si1vex process in place of all acetic-substituted
compounds found in the 2,4,5-T acid process.


Another difference between the processes was the use of a
steam-stripping operation in the Si1vex process in place of the first
centrifugation found in the 2.4.5-T process. Because the sodium salt of
Si1vex (Ha-Si1vex) was more soluble than the salt of 2.4.5-T. too great
a portion of the Ha-Si1vex would be lost with the waLcr ~olubl0


by-products if 'the stream was centrifuged.


The lack of a polishing filter in the Si1vex process was another
difference between the two processes. This difference also made the
intentional re-dissolving of the Na-Si1vex crystals unnecessary at this
point in the process.


Another major difference between the processes was the replacement of
the second centrifuge found in the 2.4,5-T process with a two-step
separation procedure in the Si1vex process. The slurry consisting of
the Si1vex and the aqueous solution of by-products entered an open box
filter where it was manually spread out by the Acid Wheel Operator. The
acid product was trapped and the aqueous solution ran out the bottom of
the unit. The Acid-Wheel Operator then shoveled the wet Si1vex filter
cake into a small 20 inch centrifugal basket filter where it was washed
with water. The operator used a tool to manually work the materials in
the centrifuge. SUbsequently, the wet Si1vex was transferred to the
dryer or to the esterification ("acid-ester") process. Approximately
80~ of the Silvex produced was esterified and the remaining 2~ dried
and packaged.


The final difference between the two processes involved the type of
dryer used. The Si1vex process made use of a tray dryer. The wet
Si1vex acid was laid out manually by the Dryer Operator into 4 ft. x 4
ft. trays. Dry air maintained below lOOoC (2120F) was blown across
the surface of the wet Si1vex removing the moisture to the atmosphere
above the building roof.


-22-







F) Acid-Ester Synthesis
Dow Chemical produced various esters of 2,4,5-T, Silvex an~ 2,4-D using
the Acid-Ester Process. The raw materials for this process included one
of the three acids listed above, and one of several alcohols. The
2,4,5-T, Silvex, and 2,4-D were the products of the 2,4,5-T Acid, Silvex
Acid, and 2,4-0 Acid Processes, respectively at the Midland site as
previously discussed in this report. The Acid-Ester Process was not
significantly altered during the time which it was operated. The
Acid-Ester'Process at 489 Building (which produced 2,4-0 esters and
2,4,5-T N-butyl ester) and the Acid-Ester Process at 267 Building (Which
produced 2,4,5-T esters other than the N-butyl ester, and Silvex esters)
are both included in the description to follow. The following
paragraphs describe the production of esters of 2,4,5-T. Howsver, this
description also applies to the production of Silvex esters and 2,4-D
esters except for the obvious differences in chemical structure between
each of these substances. The chemical structure of 2,4-D is:


CI


The appropriate propionic-substituted cO!llpound would replace, at each
step in the production of Silvex esters, the acetic-substituted compound
found in 2,4,5-T production. Similarly, the appropriate dichlorinated
compound would replace, at each step in the production of 2,4-0 esters,
the trichlorinated compound found in the production of 2,4,5-T.
Figures 14 and 15, respectively, depict flow diagrams for the 2,4,5-T
Acid and Silvex Acid Processes. The segment of each diagram which
applies to the Acid-Ester Process corresponds to the Ester Operator's
area of responsibility in these figures.


The first step in the esterification of 2,4,5-T acid involved the
reaction between 2,4,5-T acid and one of the following alcohols:
isooctyl alcohol, butanol, or Dowanol PIB (a mixture of butyl and
isobutyl ethers of propylene glycol). Butanol was never us!ed with
Silvex. Wet 2,4,5-T acid plowed from the final centrifugal bask,et
filters dropped down to a screw conveyor which transported it to the
ester reactor. An alcohol and a catalyst were added to the 2,4,5-T acid
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in the ester reactor.
endothermic reaction:


Cl


Cl


The mixture was heated to start the following


+ ROH
(alcohol)


Cl


Cl
(2,4,5-T ester)


During the reaction period, the water produced was continuously removed
by azeotropic distillation with the alcohol refluxed back to the
reactor. When the reaction was completed, the excess alcohol was
evaporated from the ester. FinallY,the ester was filtered through a
"polishing filter" which removed small amounts of organometallic
impurities and improved the clarity of the ester. Once the esters were
filtered they were pumped to a tank farm for storage.


G) Direct Ester Synthesis
Dow Chemical produced various esters of 2,4,5-T, Silvex, and 2,4-0 using
the Direct-Ester Process. The Direct-Ester plant was a multi-product
block operation located at the northeast end of 489 Building. The
process differed from the conventional processes for phenoxy ester
manufacture in that the final product was produced without having to
manufacture the parent phenoxyalkanoic acid. One product (an ester of
one alcohol and one of these phenoxyalkanoic acids) could be made at one
time. The raw materials used in this process included the following
substances: caustic solution, HC1, TCP (when 2,4,5-T or silvex esters
were being produced), 2,4-dichlorophenol (DCP) (when 2,4-0 esters were
being produced), alcohol ester of monochloroacetic acid (when 2,4,5-T
and 2,4-0 esters were being produced), or an alcohol ester of
alpha-monochloropropionic acid (when Silvex esters were being
produced). The alcohol ester of monochloroacetic acid (MCA) has a
chemical structure:


and the alcohol ester of alpha-monochloropropionic has a chemical
structure:


CH3
I /to


Cl-CH-C
'OR
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In each structure shot<in, "R" is a group derived from ROH, Which
represents the alcohol used to produce the ester. The alcohols used
included butyl, isobutyl, and mixtures of these; Dowanol PIB (a mixture
of butyl and isobutyl ethers of propylene glycol); Dowanol EB
(2-butoxyethanol); and isooctyl alcohols. The same alcohol (ROH) used
to produce the MeA ester or 2-CP ester was used in the direct-ester
process as a solvent. The process was not significantly chan~ed during
the years it was operated. All operations in the process were conducted
at temperatures equal to or less than l050 C (2210 F), except as
specifically noted. The fully automated process was operated in glass
lined enclosed vessels from the first step through the final
distillation. The paragraphs that follow describe the production of
2,~,5-T esters, Which have a chemical structure of:


Cl


Cl


but the description also applies to the production of Silvex esters,
Which have a chemical structure of:


CHg
, ~O


O-CH-C
'OR


Cl


CI


Cl


and 2,~-D esters, which have a chemical structure of


CI
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The only parameter in the process which changes as the product changed
was the chemical formula of the chlorophenol and/or its chlorophenoxy
derivatives. This change can be seen by comparing the chemical
structures of the products and raw materials listed above. The
Direct-Ester Process was so named because it permitted the synthesis of
an ester of a chlorophenoxyalkanoic acid directly from the appropriate
chlorophenol without the isolation of the chlorophenoxyalkanoic acid.
Flow diagrams are shown in Figures 16 and 17 for 2.4.5-T direct ester
and Silvex direct ester processes. respectively.


The first operation in the direct esterification of 2.4.5-T esters was a
reaction to neutralize the 2.4.5-TCP. Caustic solution. 2.4.5-TCP, and
alcohol as a solvent (either isooctyl alcohol. butanol. Dowanol PIB. or
Dowanol EB). were pumped into a reactor vessel. An exothermic reaction
occurred between the caustic and the 2.4.5-TCP. via the following
reaction mechanism:


OH


Cl


Cl


Cl


+ NaOH )


Cl


Cl


The resulting solution of NaTCP. alcohol. and water was pumped to the
next step in the process.


Azeotropic distillation to remove the water from the product stream was
the next step in the process. This water was pumped to the water
treatment plant. The azeotropic distillation operated under vacuum. and
produced an overhead product mainly consisting of water. with the
alcohol being refluxed back to the product stream. The remaining
bottoms-product stream. consisting of NaTCP and alcohol. was pumped into
the reactor vessel.


The alcohol ester of MCA acid was added to the reactor vessel. This
compound reacted with the NaTCP via the following reaction mechanism:


Cl


O-Na+
,/


O-CH=C


¢!
'OR


Cl
/O-Na+ --4.


+ CI-CH=C
'OR Cl


Cl
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NaTCP was used in excess and therefore some unreacted NaTCP remained at
the end of the reaction step. The resulting solution of 2,4,S-T ester,
NaTCP, NaCl, and alcohol were pumped to another vessel for decantation
and NaTCP reclamation.


In the decantation vessel the mixture was allowed to settle and form
organic and aqueous layers. The aqueous layer containing NaCl, NaTCP,
and small amounts of alcohol (which was slightly miscible with water)
was decanted off into an acidification vessel.


HCI was pumped into the acidification vessel and following reaction took
place between the NaTCP and HCl:


Cl


Cl


+ HCI


Cl


CI


+ NaCl


Following this reaction the contents were alloW2d to settle forming an
aqueous layer (containing NaCl and HC1) and an oteanic layer (containing
2.4.5-TCP). The 2,4,5-TCF was decanted off and recovered for reuse.
The aqueous layer was sent to deep well disposal and in later years to
the water treatment plant for disposal.


The organic layer containing 2.4.S-T esters and alcohol from the first
decantation was pumped to a distillation unit. The distillation unit
was a steam stripping operation which removed the e~cess alcohol. The
distillation unit was operated at temperatures up to IS00 C (3020 F)
and under a vacuum. At these elevated temperatures. the retention time
was minimized and alkalinity conditions were optimized. Automatic
computer control equipment was installed for this step in 1976. The
alcohol removed in this step was recovered for reuse.


The final step in the process involved an activated charcoal filtration
system. which was added in 1976. The 2.4,S-T ester was pmnpied from the
distillation unit to the activated charcoal filtration system whlere
organic impurities, particularly dio~ins. were removed from the 2,4,5-T
esters by the activated charcoal. The activated charcoal was changed
each time a different product was to be produced. The spent charcoal
was incinerated.
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Following the charcoal filtration the 2,4,5-T esters were pumped to a
quarantine tank. The quarantine tanks were dedicated check tanks where
the various direct ester products were held while samples from the tanks
were analyzed for TCDD. Dow set a self-imposed standard for TCDO
content (see Chemical and Toxicological AnalYses of Products, Process,
and Wastes for Polychlorinated Dibenzo-p-dioxins and Chloracnegens for
details on specifications used for product TCOD content).


When a given' batch of direct esters met the Oow TCDD standard
specification it was pumped from the quarantine tank to the tank farm
storage area where it was sold or used for formulations.


H) Formulation and Packasins
Dow Chemical formulated and packaged various products based upon 2,4,5-T
acid, 2,4-D acid, the various esters of these two compounds, and the
esters of Silvex. Esters of 2-methyl-4-chlorophenoxyacetic acid (MCPA)
were also formulated. The 2,4,5-T and 2,4-D acids were formulated into
aqueous amine formulations. 2,4-D acid, dimethylamine, ethanolamine,
and isopropanolamine were used as raw materials to formulate
2,4-dichlorophenoxyacetic acid dimethylamine salt,
2,4-dichlorophenoxyacetic acid ethanolamine salt and
2,4-dichlorophenoxyacetic acid isopropanolamine salt, respectively.
2,4,5-T and triethylamine were used to formulate
2,4,5-trichlorophenoxyacetic acid triethylamine salt. Surfactants and
chelators were also added to amine formulations of both 2,4-0 and
2,4,5-T. Beginning in 1971, all 2,4,5-T acid used in the amine
formulation process was purchased from Vertac Corporation (U.S.A.) and
Chemie Linz (Austria). Dow Chemical required that all 2,4,5-T acid
supplied by these companies contain less than 0.1 ppm of TCDDi all of
the material received and used met this specification. Raw materials
for each ester formulation included one of the above named technical
esters. petroleum solvents, emulsifiers, and surfactants. The
formulation and packaging processes were not significantly changed over
time of operation. The formulation steps were simple mixing operations
conducted in enclosed vessels. Elevated temperatures and pressures were
not used. A block flow diagram of the formulation and packaging
operations may be found in (Figure 18).


amine
chelator into
the following


1


Cl


) CI


Cl


Cl


Cl


Amine formulations were produced by introducing an aqueous
solution, either 2,4,5-T or 2.4-D acid, a surfactant and a
the amine formulation vessel. The contents were mixed and
reaction occurred:


~0-CH2-C
OH
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"R" represents one of many possible substitute groups. This reaction
mechanism depicts the formation of an amine salt of 2,4,S-T, but an
analogous reaction with 2,4-D. No amines of Silvex w,ere proc1uced for
commercial markets.


Th,e process of formulating the ester products involved a simple blending
procedure where technical esters were dissolved in petroleum solvents;
emulsifiers and surfactants also were added. rne blending occurred in
ester formu'lation tanks.


The amine and ester formulations were conducted in stirred tanks and
block operated. The tanks were not dedicated to any given amine or
ester formulation; instead, all amine formulations were done in the same
tanks and all ester formulations were done in separate set of tanks.


After a product was formulated, it was pumped to one of several
packaging locations. The first location to which a product could be
sent was directly to a tank car for shipment. The second location was
the 30- and 50-gallon drum filling line. This operation was under
constant supervision of the operator. The fill nozzle was mechanically
inserted into the drum under the control of the operator. The operator
watched the filling to insure that the drum did not overflow. The drums
were capped and transported to the warehouse. The remaining two
locations to Which a formulation might have been p~ed were the
5-gallon and I-gallon packaging lines. Eoth were fully automated.
Containers moved along the line while the container to be filled was
positioned under the fill nozzle. The nozzle was automatically inserted
into the container and a pre-determined amount of liquid was injected
into the container. Each container was capped. The I-gallon containers
from the high-speed line were boxed and transported to the warehouse.
The 5-gallon containers were also transported to the warehouse. Years
ago, the filling of the various containers just described was done
manually but the company is not sure when these operations were
automated.


I) Ronnel Synthesis and Formulation
Dow Chemical synthesized ronnel using the following raw materials:
2,4,5-TCF, caustic solution (NaOR),
O,O-dimethylphosphoro-chloridothioate (DHPCT), HCl. Water and methylene
chloride (HeC12) were used as solvents at various steps in the
process. This process was t:lot significantly changed during its years of
production. The t~arature at each step in this process did not exceed
105 c C (221°F). e~cept as specifically noted. A flow diagram of this
process is shown in Figure 19.
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The initial step in this process was the neutralization of 2,4,S-TCP.
NaOH in excess, 2.4.· -TCP, and water were added to a reactor. and the
following exothermic reaction occurred:


OH


CI


CI


+ HaOH '")
CI


CI Cl


This reaction occurred at approximately atmospheric pressure, and the
temperature was controlled to approximately lOS·C (22l e F). The
2.4,S-TCP used in this reaction was partially composed of recycled TCP
from the TCP recovery step discussed later in this subsection. The
resulting solution of water and NaTCP was then ready for the next step
in the process.


The esterification reaction was the next step. DKPCT and the solvent
KeCl2 (some of which was recovered solvent from a distillation
discussed later in this subsection) were added to the aqueous HaTCP
solution. The HaTCP reacted with the DKPCT to form crude ronnel. as
shown:


S OCH3
~/


P


O-Na+ / '"OCH3
Q


CI
S~ JOCH3


+ /p\ } + HaCl


CI Cl OCH3
(DKPCT)


CI CI


This reaction was endothermic. The solution resulting from this
reaction contained water. unreacted HaOH. unreacted HaTCP. HaCl.
KeCI2. and ronnel. This solution was pumped to a decantation vessel.


The solution was allowed to settle in the decantation vessel. An
aqueous layer and a KeCl2-based organic layer formed. The aqueous
layer. containing HaCl. unreacted HaTCP. and small amounts of KeCl2
(which is slightly soluble in water). was decanted to the TCP recovery
operation. The KeCl2-based organic layer. containing crude ronnel and
a small amount of HaCl was pumped to the next step in the process.


This step involved washing and centrifugation of the organic layer to
remove the remaining HaCl. Water was added to the organic rayer and the
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solution was cooled to below 410 C (106°F). Tne ronnel crystallized
at this temperature. The centrifugation was performed at this point.
The brine was removed by this step and pumped to the waste water
treatment facility. The remaining solution of MeCIZ and ronnel was
then pumped to a final distillation process.


A simple distillation removed the MeCIZ from the ronnel in the final
step. The s~lution was heated to a temperature of less than lOSoC
(Z210 F). The MeCIZ boiled off as an overhead where it was recycled
to the esterification reactor for reuse as a solvent. The resulting
molten ronnel solution was either pumped to 50 gallon drums and allowed
to solidify, or pumped to the ronnel formulation process.


The aqueous phase from the decantation operation (discussed above) was
pumped to an acidification/decantation vessel for the recovery of
Z.4,5-TCF. HCI was added. and a reaction occurred between the unreacted
NaTCP and the HCl, as follows:


Cl


+ HCL


OH


CI
+ NaOH


CI


Any unreacted NaOH present from the initial reaction in the process was
neutralized as follows: NaOH + HCl NaCl + H20. The
resulting solution of 2,4.5-TCF, NaCl, water, and a small quantity of
MaClZ was allowed to settle to form aqueous and 2.4,5-TCP layers. rne
aqueous layer, containing NaCl (and a very small quantity of MeClZ)
was decanted off and pumped to the waste water treatment facility (after
being combined with the waste brine from the washing and centrifugation
discussed above). The 2,4,5-TCP layer, which also contained a very
small quantity of MaC1Z' was decanted and pumped to the initial
reactor vessel for re-use as a raw material (see above discussion).


Dow Chemical formulated products containing ronnel. The materials used
included ronnel and one of several inert materials. This process was a
simple mixing operation, and was never significantly changed. Tha
process consisted of adding ronnel and an inert material to a
formulating vassel. mixing the contents. and transporting the
formulation to a packaging operation.


J) Erbon Synthesis and Formulation
Dow Chemical produced Erbon. a coined nama for the chemical
[2-(2.4.5-trichloropheno~)-ethylZ.Z-dichloropropionate). Erbon was
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the active ingredient of Erbon R and Baron formulations. Erbon was
produced and formulated in 441 Building from 1955 to 1964. From 1965 to
1974. the esterification and formulation was done in 649 building;
production of Erbon continued at 441 Building during this time. Erbon
manufacturing was performed sporadically on a more or less seasonal
basis generally between the months of February and Kay. In 1974 Dow
sto~ped manufacturing Erbon. A flow diagram of the Erbon process is
shc-n in Figure 20.


Erbon was produced using the following raw materials: 2.4.5-TCP.
ethylene oxide (EtO). and 2.2-dichloropropionic acid. The first step in
this process involved a reaction with molten 2.4.5-TCP and EtO in a
closed agitated kettle. This was a batch type reaction with the
following exothermic reaction occurring:


Cl
Cl


Cl
/0,


+ CHZ-CHZ
(ETO)


The duration of this reaction. the temperature and the pressure at which
the reaction took place are not known by Dow personnel. Once this
reaction was complete. 2.2-dichloropropionic acid was added to esterify
the [2-(2.4.5-trichlorophenoxy)ethanol] intermediate. The following
reaction mechanism took place:


Cl


Cl


8 ......... CH3
O-CH2-CH2- -C-CC12


Cl


Cl


After the esterification step. adjuvants and a solvent (i.e. kerosene)
were added to the contents in the agitated kettle to produce a
marketable formulation. These formulations were packaged in 2. 5. and
50 gallon containers. All the equipment used to produce and formulate
Erbon was block operated as a multipurpose chemical process.
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K) Dowicid~ Synthesis. Finishino. and Packaoino of Dowicid~
~.ntimicrobials


Dow Chemical produced several chemical compounds known as Dowicid~


ant~icrobials in 265/349 8uildings. The following is a list of
Dowicid~ ant~icrobials, their chemical, names and the years of
production.


Dowicid~ 2 = 2,4,5-trichlorophenol (1946-1978)
Dowicid~ 8 = sodium 2,4,5-trichlorophenate (1946-1977)
Dowicid~ 25 = 2,4,6-trichlorophenol (1946-1974)
Dowicid~ 6 = tetrachlorophenol (1937-1974)
Dowicid~ 7 and EC7 = pentachlorophenol (1941-1980)
Dowicid~G = sodium pentachlorophenate (1941-1976)


Other than Dowicid~ 2 and 8, the above Dowicid~ Products were
produced by direct chlorination of phenol under elevated temperatures
and pressure. The following discussion will describe the procedure for
producing pentachlorophenol (PCP), and from this a discussion of how
the other Dowicide~were produced.


The raw materials used in the production of PCP were phenol, chlorine
gas (Clz), and aluminum chloride catalyst (AI Cl3 ). The production
of PCP was a batch type process. A flow diagram of the PCP production
process is shown in Figure 21.


The first step in the PCP process involved the drying of phenol to
remove any residual water that may have been present. This particular
step took place only from 1978 to 1980. Eefore 1978, the phenol drying
was not conducted.


Ne:!t, phenol was added to the first chlorinator. The first chlorinator
was a closed steel vessel equipped with a gas vent collection system.
Once the phenol had been added, ClZ was bubbled through it. The
following reaction mechanisms took place producing a mi:!ture of mono-,
di-, and trichlorophenols:


OR


o
OH


0
Cl


+ HCl


(2-chlorophenol)


OH


0 + Hcl


Cl
(4 chlorophenol)
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(2,4-dichlorophenol)


Cl
(2,4,6-trichlorophenol)


OH


O
Cl


+C12


OH


Cl


OH


¢r~


Cl


+ HCl


+ HCl


These reactions were carried out at approximately 60-700 C
(140-1530 F) and 25 psig. Approximately 94~ of the contents in the
first chlorinator at the end of chlorination was 2,4-dichlorophenol and
6~ was 2,4,6-trichlorophenol. Very little 2-chlorophenol or
4-chlorophenol was present. The duration of this chlorination for a
full batch took approximately 60 hours to complete, but also depended on
the amount of phenol being chlorinated. The hydrogen chloride (HCl)
produced during chlorination was vented out to a vessel where it was
neutralized with caustic to form a brine which was deep well disposed.
After 1978, the HCI gas produced was extracted with monochlorobenzene
and used elsewhere in other processes.


The contents from the first chlorinator were pumped to the second
chlorinator where AlCl3 was added and Cl2 gas was bubbled throughout
the contents. The temperature of the second chlorinator was gradually
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raised to approximately 16SoC (329°F) with a pressure maintained at
approximately 25 psig. The following reaction mechanisms took place:


Cl
(2.3.4,6-tetrachlorophenol)


Cl


+ C12


OR


ClO ClAlCl3


)
Cl


+ HCl


OH


Cl~Cl


·Y'Cl
Cl


+ Cl2 )


OH


Cl~Cl +HCl


Cl~Cl
Cl


(pentachlorophenol)


These reactions did not go to completion; tetrachlorophenol persisted
during the reaction and was carried with the PCP during subsequent
processing. For example, technical grade PCP contained 4 to 12~


tetrachlorophenol. Which was listed as a active ingredient in the PCP
product. The HCl gas generated in the second chlorinator was handled in
the same manner as the HCl gas generated in the first chlorinator.


The contents from the second chlorinator were pumped to a distillation
unit where lower chlorinated phenol (such as di- and trichlorophenols)
and any contaminants were boiled off and either recycled back to the
first chlorinator or disposed. The distillation operation took place at
approximately 230°C (446 0 ) and under a slight vacuum. This step was
added to the process in 1973, before this time the contents in the
second chlorinator was transferred directly to the various finishing
operations.


One finishing operation was the flaking of PCP. Molten PCP was
transferred to a pan in a flaker. A water cooled rotating drum was
partially immersed in the mCilten PCP. Tiu. PCP would solidify on the
drum surface and as the drtm'l rotated the PCP was scraped off the drum's
surface and fell into a hopper as flakes. From the hopper the PCP
flakes droP1='sd dor..m chutes to be packaged in either fiber paeks or
50-gallon steel drums. PCP flaking operations took place from 1937 to
1971.
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Another finishing operation involved prilling or pelletizing of PCP.
This operation was accomplished in a prilling tower from 1965 to 1978.
Kolten PCP coming from either the distiller or the second chlorinator
was sprayed into the top of the prill tower. Air was blown from the
bottom of the tower upward causing the PCP mist to be suspended until it
gained enough mass (approximately liS" in diameter spheres) to fall to
the bottom of the tower. From there the prills were transferred by
screw conveyor to packaging operations where they were packaged in fiber
packs or drummed in 50 gallon steel drums.


When the PCP process was moved to 349 Building in 1975, the prill
finishing operations were discontinued. The PCP produced from 1978 to
19S0 was finished by pouring the molten PCP into molds to fOt~ blocks.
The block sizes were either one-half ton or one ton.


PCP was also converted into its water soluble sodium salt, sodium
pentachlorophenate (NaPCP). This conversion was accomplished by taking
the contents from the distiller or the second chlorinator, depending on
the year, and treating it stoichiometrically with NaOH to produce the
sodium salt. The reaction mechanism that took place was as follows:


OH
CIArCl


Cl¥Cl
Cl


+ NaOH )


Cl~Cl


Cl~ Cl
Cl


(HaPCP)


After PCP had been neutralized to NaPCP, it was finished with
double-drum dryers. The double-drum dryers consisted of two rotating
water heated drums turning away from each other. The NaPCP was pumped
over head and dropped down to form a pool between the drums. The water
in the NaPCP was vaporized off and the NaPCP crystallized on the surface
of the drums. The HaPCP was scraped off the drum surfaces by knifes.
These crystals dropped down into a hopper and were screw conveyed to be
packaged in either fiber pa~ks or 50 gallon steel drums.
Crystallization of NaPCP by this process took place from 1941 to 1966.


NaPCP was finished by fluid bed dryer from 1966 to 1976 when Dow stopped
producing NaPCP. The NaPCP solution was pumped from the neutralization
step to a de-watering unit where a majority of the water was removed to
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The


drums.


form a wet cake of NaPCP. rne wet cake then entered the fluid bed
and collected on top of a perforated plate above a plenum chamber.
air entered the plenum chamber and rose up through the perforated
plate. This dried the wet cake and formed a bead-like product of
NaPCP. The air/water vapor was vented out the top of the dry,er.
beads of NaPCP were removed from the dryer via hopper and screw
conveyor. The NaPCP was packed in fiber packs or 50 gallon steel


dryer
Warm


Di-, tri, and tetrachlorophenols were produced in a similar manner as
PCP. In the case of di- and trichlorophenol, the contents in the first
chlorinator were PU1ll1led to a distillation unit in 349 Building instead
of to the second chlot"inator. In the distillation unit the di- and
trichlorophenols wsra separated from each othar by distillation and the
trichlot"ophenol was finished in the same manner as PCP. Prior to 1976,
the dichlorophenol was used to supply the 2,4-D plant.


When tetrachlorophenol was being produced, the reaction time in the
second chlorinator was shorter and the te3ilt'erature was raise;d to
appro~imately 1200 C (2480 F) instead of 1650 C (3290 F) as in the
case of PCP. Tetrachlorophenol was finished in the same manner as PCP.
From each other by distillation and the trichlorophenol was finished in
the same manner as PCP. Prior to 1976, the trichlot"ophenol was used to
supply the 2,4-D plant.


Dowicidee2 and B were also finished in 265 Building. Molten
2,4,5-TCF was pumped to 265 Building from either 349 Building or
SG~ Building. In 265 Building, the 2,4,5-TCP was finished by flaking in
the same mann,er as PCF. Dowicidee B was finished in the same manner
as DowicideO G. in a double drum dryer.


Dow also produced a product known as Hi-Purity TCF which was purified by
distillation and was produced from 1966 to 1977 in 349 Building. Most
of the Hi-Purity TCF was used as a raw material in the production of
ronnel while some was sold as a Dowicidee antimicrobial.


History of Chloracne Incidence


Chloracne is a skin condition characterized by the appearance of
folliculitis. blackheads. acne, cysts, and scar formation due to an exposure
to a chloracnegen. The disease may be mild or severa. loealized or
widespread. but under any circumstances it is a disorder with a prolonged
course. Lesions (blackheads and cysts) of chloracne first appear on the
sides of the forehead and around the lateral aspects of the eyelids. Cysts
and lesions are fre~uently present behind the ears. As exposure to the
chloracnegen continues. the lesions can affect widespread areas, except for
the palms and soiesS.
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According to a review of Dow industrial hygiene records, chloracne was not
seen in 199 Building where NaTCP was synthesized until February 1964, when a
total of 49 individuals out of 61 workers, "developed acne-like lesions over
several months. The company attributes the outbreak to increased 2,4,S-TCP
production, which began in November 1963. This production increase pushed
the process to its capacity and resulted in a considerable increase in
equipment becoming plugged and needing to be cleaned, and sampling of
process streams was done more frequently than usual. Also, it is possible
that the temperature of the process may have been increased during this
period. Record~ of rabbit-ear toxicity tests of waste oil from April 1964
show that the activity was significantly higher than usual, causing death in
some rabbits. The identity of the acnegen was unknown at that time, but
soon thereafter (by 1965) was determined by Dow to be TCDD.


The rabbit ear test for chloracnegens was performed by applying 0.1 ml of
material to a specific location on a rabbit's ear on a daily basis for 4
weeks (5 days per week). The acnegenic activity was rated by the severity
of the folliculitis which occurred, with zero representing no folliculitis
(less than 1 ug of TCDD) and four representin& severe folliculitis (greater
than 100 ug of TCDD). In 1964 the capability to quantify levels of TCDD was
developed by the company. The method of analysis was vapor phase
chromatography (VPC).


Long experience with rabbit-ear tests had led Dow researchers to the opinion
that the rabbits were more sensitive to acnegens than were humans. In order
to find out how much more sensitive rabbits were as compared to humans, the
company contracted with a dermatolo&ist from the University of Pennsylvania
to study chloracne in prison volunteers. 9 The dermatologist applied
measured amounts of TCDD to the skin of each volunteer and covered the wet
area with a gauze bandage so the material would not be brushed off. one
volunteer received 4 U& of TCDD and six volunteers received 8 ug of TCDD.
None of the volunteers developed chloracne at the site of application or
anywhere else.


This terminated the contract between Dow and the dermatologist. Before a
new contract was agreed upon, the dermatologist went ahead and applied
7500 ug of TCDD to the backs of 15 volunteers. Within three to four weeks
chloracne appeared at the site of application. The progress of the
chloracne was characteristic, starting as a rash and proceeding to cysts and
pimples. After about six months, the chloracne disappeared. No liver
problems ever developed. While ,applications of 7500 ug of TCDD was against
Dow's wishes this demonstrated that a single application of TCOD between 8
and 7500 ug could cause chloracne. The experiments also showed that the
rabbit was 10 to 100 times more sensitive to TCDO than were humans.


The company instituted equipment changes, protective clothing procedures,
and medical surveillance in the NaTCP process area until the process was
shut down in 1966. The process was changed and transferred to a new
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building (804 Building) in 1966. Along with many aspects, the 2,4,5-TCP
process in 804 Building was designed and built to minimize TCDD contaminant
formation and to remove the TcnD formed early in process steps. Despite
these precautions two chloracne cases occurred in 804 Building in 1971.
Poor work practice was the explanation for the occurrence.


265 Building had a history of chloracne cases. An early pUblication by
Milton Butler,10 an independent physician from Saginaw, Michigan,
indicated that betw-een the years 1935 and 1937 21 of 26 employees involved
in the packagin$ of Dowicidee P (50% sodium tetrachlorophenate and 5~
ortho-chlorophenylphenol) had chloracne. In medical examinations conducted
in 1966 for 28 workers from 265 Building. 24 workers ware found to have
chloracne. varying from slight to severe acne. leading to a Task Force being
formed in 1967 to study the workers' chloracne problems in 265 Building.
T'ilis task force was made up of persons from Production. Research. Safety and
Medical departments of Dow U.S.A.• Midland Division. Many efforts had been
employed to decrease the exposure to chloracnagens. Despite all this, the
incid,ence of chloracne had not decreased to any large enent. In order to
make some headway against the chloracne problem. an industrial hygienist was
assigned to 265 Building on an eight hour a day. continuous basis in 1971.
Industrial hygiene activities continued in 265 and later in 265/349
Buildings until their eventual closings in 1978 and 1980, respectively.


E~idemiolo;Y Studies by Dow Chemical


Dow Chemical has conducted and published several studies of workers employed
in processes relevant to the Dio~in Registry. The population of workers at
the Michigan facility has been a very stable one. Cook. et. a1.. 11
examined and reported on the mortality experience of 61 male workers engaged
in production. seJIll'ling or maintenan,ce in the trichlorophenol process area
between Novamb,er. 1963 and December. 1964. The study concluded thet within
the limitations posed by cohort size and length of follow-up, TCOD does not
app,ear to have adversely affected mortality experience.


Ott, et a112 conducted a study which examined mortelity outcome among
20~ male production wnrkers engaged in the production of 2.4,5-T acid
between Harch. 1950 and May. 1971 in the job classification of reactor
operator. salt wheel operator. acid whe·el operator and dryer operator.
Length of employment in these job classifications ranged from less than one
year to a ma~imum of approximately ten years. Within the scope of this
mortality study. it was concluded that no adverse effects ware observ,ed with
respect to occupational e~osure to 2.4.5-'1' acid or its feed stock,
2.4,5-TCF.


To determine Whether paternal exposure to TCOn or other polychlorinated
dio::dns might be associated with adverse pregnancy outcome. Townsend, et.
e1. 13 conducted an interviewer-administered questionnaire survey among
wives of Dow Michigan Division employees who had been potentially exposed to
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dioxins. Wives of employees who had no dioxin exposure and whose hire dates
were comparable to those of the workers in the potentially exposed group
were used as comparison group. The results of this study were that overall,
no statistically significant associations were found between any exposure
and pregnancy outcome, either before or after stratificaton by pertinent
sets of up to nine covariables.


Available medical and morbidity surveillance findings from 1976 to 1978 for
two worker cohorts potentially exposed to TCDD were compared with those of
matched unexposed employees. The medical surveillance findings were derived
from a screening program offered to all active workers and included an
analysis of various medical history questions and blood chemistry results.


Group medical insurance claims served as the source of morbidity
surveillance data and the period prevalence of selected diseases were
analyzed. Bond, et. al. 14 reported few significant differences between
the exposed and unexposed workers. Among the cohort of workers potentially
exposed during the manufacture of 2,4,5-T acid, a significantly greater
frequency of x-ray proven ulcers were reported and significantly more
members of this group had diagnosed diseases of the digestive system.


Mortality patterns were analyzed for the time period 1940 through 1979 of
2,189 workers with potential occupational exposures to polychlorinated
dioxins by Cook, et. al. 12 Special attention was directed toward TCDD and
deaths due to soft-tissue sarcoma, non-Hodgkins lymphoma, Hodgkins disease,
liver cancer, stomach cancer. and nasal or nasopharyngeal cancer. with
united States white males as the comparison population for this worker
cohort. the standardized mortality ratio for all causes of death was 91 and
for total malignant neoplagms was 96. Among the malignancy categories of
particular interest. none demonstrated a significant deviation from the
expected. Nor were any significant trends noted for any specific cause of
death category when analyzed by estimated cumulative exposure to TCDD.


ott et. al. 16 reevaluated the mortality patterns of the chemical workers
previously studied by Cook, et. al. 15 In this reevaluation. 2192 workers
(up from 2189 workers) engaged in the manufacture of higher chlorinated
phenols and derivative products from 1940 through 1982 (three years more
than Cook. et. al15 ) and had potential occupational exposures to
chlorinated dibenzo-p-dioxins were studied. Relative to United states white
male mortality experience. there were no statistically significant
deviations from expected for th~ following categories: all causes. total
malignant neoplasms. or specific malignancies of particular interest:
stomach cancer. liver cancer. connective and other soft-tissue cancer. the
lymphomas or nasal and nasopharyngeal cancer. Similar to the previous
evaluation of these workers. this study did not support a casual association
between chronic human disease as measured by mortality and exposures to the
higher chlorinated phenols, derivative products or their unwanted
contaminants, the chlorinated dibenzo-p-dioxins.
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Chemical and Toxicological Analyses of Products, Process streams and Wastes
for Polychlorinated Dibenzo-p-Dioxins, and Chloracnegens


A) Analytical and Toxicological Chronology for Chlorinated
Dibenzo(p)dioxins


Provided in Appendix D are abstracts of the various analytical methods
used to analyze various substances for polychlorinated dibenzo-p-dioxins
and dibenzofurans. Included in the abstracts are Dow Analytical Method
Numbers, dates the methods were reported, and brief descriptions of what
was involved in conducting the analysis.


The following is a brief chronological summary of the Dow Chemical
Company's analytical and toxicological capabilities:


Late 1930's: The rabbit ear test was developed and used until tne early
70's to detect the presence of chloracne inciters, and chloracnegens.
No cases of chloracne were observed in operators making 2,4,5-TCP until
early 1964. Cases of chloracne have been documented for process workers
in 265 Building throughout the years the processes were operated.


September-December 1964: The principal source of chloracne in 2,4,5-TCF
was learned to be 2.3.7,8-tetrachlorodibenzo(p)dioxin (TCnD). A Vapor
Phase Chromatography (VPC) analytical method to measure the presence of
TCDD in 2.4.5-TCP down to 1 part per million (ppm) was developed.


1966: Do~ set a self-imposed 2,4.S-TCF product specification that TCDD
content would not exceed 1 ppm.


1970: The VPC analytical method was improved to measure Tcnn in
2.4.S-TCP at a sensitivity of 0.5 ppm. The self-imposed TCF product
specification was revised so that TCDD content would not exceed
0.5 ppm. The VPC analytical method was further validated to detect TCDD
in 2.~.5-T acid to a sensitivity of 1 ppm. 2.4.5-T acid product
specification was sat to 1.0 ppm maximum TCDD.


1971: A Gas Chromatograph - Mass Spectrometric (GC-MS) method was
de~eloped to measure TCDD in both 2,4.5-TCP and 2,4.5-T acid to a
sensitivity of SO parts per billion (ppb). Specifications for TCDD
content in both products were set at 0.1 ppm maximum.


1972: The GC-MS method was improved and validated to determine TCDD
levels in 2.4.S-T esters and Silvex esters to a sensitivity of 50 ppb.
Specifications were set for these products to allo~ n,o more than 0.1 ppm
of TCDD.


1974: I~rovem~nts in the GC-MS method allowed TCDD to be measured with
a detection limit of 20 ppb in all 2.4.S-TCP products and derivatives.
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Specifications for 2,4,5-TCP products and derivatives were revised in
1975 to reflect this capability.


1975-Present: The GS-MS method was further improved to measure most
chlorinated dibenzo(p)dioxins on an isomer specific basis in many
chemicals to a detection limit of 1 ppb.


Dow Chemical has stated that, prior to about 1979, TeDD measurements may
not have been isomer specific even though these measurements were
reported as such.


B) Chemical and Toxicological Analyses of the Products. Process Streams.
and Wastes
At the request of NIOSH investigators, Dow personnel conducted a
thorough review of all their files and collected copies of all the
documents containing analytical data for polychlorinated
dibenzo-p-dioxins and dibenzofurans in products, process streams or
waste effluents. NIOSH investigators audited these documents to become
familiar with the documents and instructed Dow personnel in how the data
from the documents was to be abstracted and summarized. Each data point
abstracted had the following information associated with it:


1. the year the sample was collected,
2. a description of the sample,
3. the analyte analyzed in the sample,
4. the type of sample,
5. the building number where the sample was collected
6. and the analytical method used.


These data were sorted and summarized by the following hierarchy:
building number; sample description; sample type; analyte; and year.
The summarization of these data are in Appendix E, Tables 15 through
24. Table 15 lists the sYmbols with definitions used in Tables 16
through 24. Tables 16 through 24 are the summarized data for Buildings
199, 804, 349, 267, 489, 338, 840, 441, and 265 respectively. The
summary statistics presented in these tables include


1. number of sample results
2. number of non-detectable (NO) sample results
3. mean of the limit of detection (LOD) for the NO sample results
4. mean of the sample results (including NO values assigned the LOD/2)
5. standard deviation
6. minimum detectable sample result
7. maximum detectable sample result


Arithmetic means were calculated because the environmental data will be
used in the NIOSH exposure matrix to estimate cumulative exposure. 18


In addition, because the data were highly left censored, sample results
less than the LOD were assigned one-half the LOD (LOD/2) for the
calculation of the mean. 19 Due to limited space in the table, the
reported NO value is the mean of the NO values for each sample type.
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In general, the analytical methods used to obtain an analytical result
were known and provided to NIOSH by Dow. In reorganizing and
summarizing these analytical data, NIOSH investigators elected not to
include this information in the summary Tables 16 through 24 because the
methods primarily depended on the year of analysis (see subsection A,
Analytical and To~icological Chronology for Chlorinated Dibenzo-p­
dio~ins) •


Overall Tab~es 16 through 24 demonstrate that TCnD and/or other
polychlorinated dibenzo-p-dio~ins and dibenzofurans were measured in
2,4,5-TCP, 2,4,5-TCP derivatives, PCP and PCP derivatives. The highest
concentrations of TCnD were found in the caustic insoluble waste oil
from the NaTCi' process in 199 Building (Table 16). Detectable levels of
TcnD were found in 2,4,S-T acid, esters and amines and in Silve~ acid
and esters (Tables 19 and 20). Detectable levels of TeDD also were
found in ronnel and Erbon (Tables 21 through 23). While no TeDD was
ever measured in PCP, Table 24 clearly demonstrates that detectable
levels of ExCDD, HpCDD and OCDD were measured. Polychlorinated
diben:ofurans also were measured in PCP (Table 24).


The rabbit-ear test was compared to the VPC analysis and it was
discovered that samples containing from 1 to 10 ug of TCDD caused slight
to moderate folliculitis, while samples containing from 10 to 100 ug of
TCDD caused moderate to severe folliculitis (ses Table 2S). Table 26
shows a historical account of rabbit ear testing results for various
chlorophenols and their sodium salts. While the 1936-37 2,4,S-TCP and
its sodium salt did not produce folliculitis in the rabbit, the waste
(caustic insolubles oils) did produce folliculitis in the rabbit ear
testing.


Past Industrial Hyaiene Monitorino


Dow Chemical's industrial hygiene program was initiated in the late 1930's.
The industrial hygiene and to~icological functions were organized together
in a research unit of the company. Originally the industrial hygiene
function was carried out by personnel who were also responsible for animal
to~icology. In 1942, the first full time industrial hygienist was
assigned. A safety engineer joined the industrial hygiene staff in 1948 and
a health physicist was added to the staff in 1955. 17 As a result of such
an organization, industrial hygiene reports have been written for 2,4,S-TCP,
2,4,S-TCP derivatives, PCP, and PCP derivatives processes starting in the
early 1940'S through 1980.


A thorough review of the Dow industrial hygiene files was conducted. Forty
reports and miscellaneous data were identified as pertaining to 2,4,5-TCP,
2,4,S-TCP derivatives, PCP, and PCP derivatives production processes. These
materials were reviewed by Dow personnel, sensitive information such as
personal identifiers were removed, and then copied and sent to NIOSH. The
sections that follow briefly describe the nature and types of data for each
building identified as containing 2,4,S-TCP, 2,4,S-TCP derivatives, PCP or
PCP derivatives production processes. The company has stated that the lack
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of industrial hygiene data for a given building and/or process implies that
there were no perceived exposure problems. For example, there is very
little data available prior to 1964 on the NaTCP process in 199 Building
because the 2,4,5-TCP process was not considered a health concern at that
time.


Appendix F contains Tables 27 through 55, which are the summarization of
industrial hygiene data from processes of interest. Table 27 lists the
sYmbols with definitions used in Tables 28 through 55. Tables 28 through 55
summarize the data found in the industrial hygiene files and reports. A
table was created for area air, breathing zone air, personal air, and
surface wipe samples for each building. Area air samples were collected by
a sampling device in a fixed location in the work area. Breathing zone air
samples were collected in a worker's breathing zone by a second individual
placing the sampling device in the worker's breathing zone. These types of
samples were usually short term (20 minutes) and with a high sampling flow
rate [1 to 2 cubic feet per minute (cfm»). Personal samples were samples
collected in the breathing zone by a sampling device attached to the worker
and worn continuously during the entire workshift. Surface wipe samples
were collected by wiping process surfaces and equipment with filter paper.
The Dow industrial hygiene reports also contained some analytical data for
polychlorinated dibenzo-p-dioxin, dibenzofurans, and rabbit ear folliculitis
from products, process streams and waste effluents. These data were
summarized by the building from which they came and included in this section
as well. However, some of the results may also be included in the
analytical data found in Appendix E which was previously discussed.


The data contained in Tables 28 through 55 are summarized by year, sample
description, analyte, and sample type. The descriptive summary statistics
reported in the tables include the number of sample results, the number of
non-detectable (NO) sample results, the mean of the analytical limit of
detection (LOO) for the NO sample results, the arithmetic mean, the standard
deviation, the minimum detectable sample result, the maximum detectable
sample result, and the units of the values reported. For calculation of the
mean and standard deviation, each NO result was assigned the value of
one-half their limit of detection. 19


The air samples for chloracnegens were taken to determine the potential of
airborne exposure to chloracnegens. The samples were collected by drawing
air through a glass fiber filter at approximately seven cubic feet per
minute for one to five days. k portion of the samples were extracted with a
solvent and the extract was applied to rabbit ears for a four week period to
determine the chloracnegenic potential. Additional samples were analyzed
for TCOO content by vapor phase chromatography (VPC). The detection limit
varied from 0.1 ug to 5 ug per sample. The air sampling was conducted in
process and/or controlled areas of the plants. In general, air sampling for
chloracnegens were discontinued by 1966 because skin contact was recognized
as the primary route of exposure.
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Wipe testing, a more plausible indicator of dermal exposure potential, was
conducted to determine the chloracnegenic contamination and degree of
cleanliness in the plants. In general, dry filter papers were used to wipe
equipment and surface areas within a plant. For a portion of the s~les,


the filters were extracted with a solvent and the extract was applied to
rabbit ears for four weeks to determine the chloracnegenic potential. The
remaining wipe samples were analyzed for TCOD content by VPC. In later
years, wipe samples were analyzed for TCDD, HXCDD, HpCDO and OCDD content by
GC-ECD and GC-HS. The limit of detection ranged from 0.1 ug to 5 ug per
sample. Tracking wipe test results over time helped to indicate the degree
of control. It is difficult to fully relate wipe test results to individual
exposure. Wipe tests were taken on floors, walls, valves, railings,
ben,ches, equipment, etc.


A) 199 Buildinz
Tables 28 through 33 summarize the data collected from 199 Euilding.
Tables 28 and 29 pertain to the aniline processes which ware also housed
in 199 building. Thase data are included in this report to demonstrate
what confounding exposures the workers in 199 Building may have had due
to the fact that the aniline and NaTCP processes were in close proximity
to each other. Tables 30 through 33 pertain to the NaTCP process.


Sampling was conducted in this building for airborne exposures to raw
materials, products. and chloracnegens. Sampling was also conducted for­
chloracnegens by wipe samples.


In the late 1940's it was discovered, by using the rabbit-ear test, that
a chloracnag,en was present in the NaTCP process. Eventually. testing
for chloracnegenic activity (and later for the presence of TCDD) was
conducted quarterly. and wnenaver equipment was decontaminated. The
testing was also conducted on an "as required" basis. During t.he
demolit.ion of 199 Euildin~ in 1968. testing for TCDD contamination was
also conduct.ed.


A 1958 survey was the first focus of the Dow industrial hygiene st.aff on
the NaTCF process. Area air s~les and breathing zone samples were
collected and analyzed for TCE, 1,2,4-trichlorobenzene,
monochlorobenzene. methanol, caustic, 2,4, 6-trichloroanisole, an,d
NaTCP. The results for these samples are shown in Table 30 and 31. Two
observations were made of the workers activit.ies during this survey
which indicated why a lot of t.hese workers would later develop chloracne.


The first observation stated that:


"ne process operator is required to take a sample of the crude NaTCF
product each hour. This is done in an area near the cooling coils. It
is also in the general area of the control panels and the operator's
desk, where most of his time is spent. The actual time required for
taking t.he s~le is only seconds".
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The second observation noted:


"An operation which is done approximately once a shift is the draining
of the unreacted organics from the stripper column to a dumpster tank
located outside the building. This is an operation which takes
approximately ten to fifteen minutes and requires that the operator
remain in the area to determine the proper time to shut off the flow of
the draining liquor. The majority of the vapors consisted of 2,4,5- and
2,4,6-trichloroanisole".


Industrial hygiene reports from mid-1963 to mid-1964 describe the
following sequence of events relating to the outbreak of chloracne among
the workers in the NaTCP process in 1964. In July 1963, it was reported
that the equipment had become plugged as a result of a process shutdown
(so that the workers had to clean the system). In November 1963, the
process was pushed to capacity due to high demand for HaTCP. This
resulted in a greater output of waste oil, a need for more frequent
sampling of the products and process streams, and more frequent problems
with the plugging of equipment. It was concluded that greater worker
exposures to chloracnegen-containing materials probably occurred at this
time. In February 1964, several cases of chloracne were reported among
the NaTCP operators and a supervisor. In April 1964, it was noted that
the waste oil from the process had a much greater chloracnegenicity than
it had previously shown over the years. This finding indicated that
the process operating temperature may have been higher during this
period, so that greater production volume could be achieved. Therefore
the chloracne problem was probably a result of increased levels of TCDD
contamination in the NaTCP and other materials, as well as increased
exposure potential due to greater work activity with Na TCP and other
materials. During 1964, the results of wipe samples collected from
various surfaces in the area verified the presence of chloracnegen as
based on the results of the rabbit ear test. Surface wipe samples were
also analyzed for TCDD using VPC. These surface wipe sample results are
listed in Table 32. Detectable levels of TCDD ranging from 0.1 to 110
ug/wipe were found on 33 of the 134 (25~) samples .


As a result of the chloracnegen surface contamination, the onset of
chloracne in the NaTCP process personnel, and the unanticipated severity
of response to the waste oil in the rabbit ear test, a number of process
and operating changes were made. These process changes included the
replacement of leaking equipment (i.e. pumps, vessels, etc.), welded
joints rather than pipe threaded joints. and an increased use of
personal protective gloves, respirators and clothing. Improved personal
hygiene (thorough and frequent washing of exposed skin by the workmen)
was also instituted. Another operating change involved the institution
of a program of regular and frequent surface wipe sampling for
chloracnegens and TCDD, to test the "cleanliness" of the work area.
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Table 33 is a summary of analytical data for products, process streams,
and waste from 199 Building. These data were obtained from Dow IH data
and were reported separate from the analytical data for 199 Building in
Table 16 to avoid duplication of data.


B) 804 Building
2,4,5-TCP was produced in 804 Building complex from 1966 to 1979.
Industrial hygiene measurements for TCDD, 2,4,5-TCP and other chemicals
were collected at this location. Tables 34, 35 and 36, summarize all
available data collected at this location.


An evaluation of workers' exposures to chemical and physical agents for
all job classifications was performed between Hay and June 1978. Area
air (Table 34) and personal air sampling (Table 35) for airborne TCE,
TCA and 2,4,5-TCP were collected on silica gel sample tubes at an air
flow rate of 0.1 liter per minute (lpm). Silica gel tube samples were
desorbed and analyzed for TCA, TCE and 2,4,5-TCP using GC-ECD. Personal
and area air sampling for airborne TCDD, HxCDD, HpCDD, and OCDD ware
collected on membrane filters at an airflow rate of 1.5 lpm. The
analytical determinations of dioxins on the membrane filters were
performed by extracting the dioxins from the filter into a known volume
of solvent. TCDD then was measured by GC-MS and HXCDD, HpCDD, and OCDD
were measured by GC-ECD.


As a result of the 1978 survey. 27 area air samples from s;even
locations in the 804 Building complex ware collected and analyzed for
TCE, 2,4,5-TCA and 2,4,5-TCP with detectable results ranging from 0.003
to 0.008, 0.003 to 0.003 and 0.003 to 0.8 ppm, respectively. These
results are listed in Table 34. Similarly, 27 personal samples in the
job classifications TCP Operator, Spare, Sr. Production Engineer, Plant
Superintendent and Alternate were collected and analyzed for TCE,
2,4,5-TCA and 2,4,5-TCP. The detectable TCE, 2,4.5-TCA and 2,4,5-TCF
personal sample results ranged from 0.003 (Production Engin,eer) to 0.01
(TCP Operator). 0.002 (Spare) to 0.004 (TCP Operator) and 0.0,03
(Production Engineer) to 1.7 (TCP Operator)ppm,respectively. These
results are listed in Table 35.


"Cleanliness" surface wipe sazrq;les for TCDD were collected quarterly.
Of the 950 area wipe samples collected, 186 had detectable levels of
TeOD ranging from .01 to 60 ug/wipe, and are shown in Table 36. The
waste oil dumpster area was one site where positive sazrq;les for TCDD
wsre frequently found. This' area needed continued care and quick
clean-up of any spills.


C) 349 Buildin~


Hi-Purity TCP was produced in this building. Later. in 1978. PCP was
also produced in 349 Building. Table 37 summarizes the results of area
air sampling for 2,4,5-TCP in the TCP distillation ares. Table 38







summarizes personal air samples for PCP for the job titles Dowicide
Operator, Handyman, and Spare. These workers were involved in the
production of PCP. The PCP production process was moved from 265
Building to 349 Building in 1978. For the most part industrial hygiene
sampling data involving PCP operations in 349 Building were summarized
as a part of 265 Building in Tables 51 through 54 because until 1978 PCP
production centered in 265 Building. The PCP production activities for
these two buildings overlapped for the time period 1972 to 1978.
Surface wipe.samples collected in 349 Building are summarized in Table
39. For'the most part, the surface wipe samples collected in 349
Building yielded no folliculitis in rabbit ears or non-detectable levels
of TCDD. Only 1 of 55 wipe samples tested positive in rabbit ears and
only 2 of 49 yielded detectable levels of TCDD. Table 40 is a
summarization of analytical data found in the industrial hygiene
records. For the years of 1964 and 1965, 11 color still tar waste
samples were analyzed for TCDD with 10 of the samples having detectable
levels ranging from 5 to 3600 ug/g. In 1972, waste oil for the newly
installed PCP still showed detectable levels for HxCDD,HxCDF,HpCDD,
HpCDF, OCDD and OCDF of 35, 80, 60, 140, 350 and 50 ug/g, respectively.


D) 267 Building
The Dow Chemical Company produced 2,4,5-T acid, Silvex, and various
esters of these products (using the Acid-Ester Process) in 267
building. From 1955 to 1957, ronnel was also synthesized in this
building. Industrial hygiene measurements were collected in the 2,4,S-T
acid and Acid-Ester process areas and are summarized in Tables 41, 42,
and 43.


An industrial hygiene survey was completed in 1970 to evaluate employee
exposures to 2,4,5-T acid and the raw material 2,4,S-TCP. Area air
samples were collected throughout the 2,4,5-T acid process areas. The
results of these area air measurements for 2,4,5-T acid, 2,4,5-TCP and
2,4-0 acid are listed in Table 41. Forty-four samples were collected
throughout the various work areas and analyzed for 2,4,5-TCP. Sample
results ranged between 0.1 to 27 mg/M3, with one non-detectable sample
(LOO=0.10 mg/M3). Similarly 36 samples were collected and analyzed
for 2,4,5-T acid with 17 non-detectable results (LOO ranged from <0.09
to 0.21 mg/m3 ). The detectable samples ranged of 0.09 to 6.21
mg/M3. Only 1 of 35 samples collected and analyzed for 2,4,-0 acid
had detectable levels. The result for the detectable 2,4,-0 acid
sample, which was from the lunch-room, was 4.1 mg/M3.


Using the area air sample results listed in Table 41 and determining the
time spent in the various work areas of the 2,4,5-T acid process,
estimates of worker time-weighted average (TWA) exposures were
calculated for four job titles. These personal exposure estimates are
listed in Table 42. Estimates of 2,4,5-T acid exposure ranged from 0.16
mg/M3 (48" Wheel Operator) to 0.81 mg/M3 (Reactor Operator) while
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estimates of 2,4,S-TCP e~posure ranged from 1.60 mgjM3 (Orier
Operator) to 9.70 mgjM3 (48" Wheel Operator) for the four job titles
studied.


Surface wipe samples, collected in 1965, were analyzed in the same
manner as those collected in 199 Euilding. The surface wipe samples
collected in 267 Euilding were a direct result of the chloracne problem
in 199 Euilding because the NaTCP produced in 199 Euilding was used as a
raw material to produce 2,4,S-T acid in 267 Euilding. Results of these
surface wipe testing are shown in Table 43. Forty-nine surface wipe
samples were collected throughout the work areas of 267 Euilding. These
samples were analyzed for TCDD with 44 of the 49 having non-detectable
TCDD levels (mean LOD=1.0 ug/wipe). The detectable sample results
ranged from 2 to 20 ugfwipe. Analytical TCDD concentration data for
2,4,S-T acid process streams and products were found in industrial
hygiene documents for 267 Euilding and these values are summarized in
Table 44.


E) 489 Euildina
Processes in this building included the 2,4-D synthesis process, the O/T
Acid-Ester process from 1967 to 1979, and the Direct-Ester process.
Formulation and packaging of pheno~yalkanoic herbicides were also
performed in 489 Euilding. The Direct-Ester process produced esters of
2,4,S-T, Silve~, and 2,4-0. Industrial hygiene sampling was conducted
in the Direct-Ester process area and in formulation areas and data was
available for the years 1977, 1978 and 1979. Area air samples were
collected and analyzed for 2-butoxyethanol (glycol ether EP),
1-isobutyo~y-2-propanol (glycol ether PIC), 2,4-dichlorophenol
(2,4-0CP), 2,4-D acid, trichlorophenols (TCPs) 2,4,S-T esters, carbon
mono~ide (CO) and methyl-chloroph,eno~y-aceticacid (MCPA) and summarized
in Table 45. Ereathing zone air samples were collected and analyzed for
Silve~ and total dusts and the results are summarized in Table 46.
Personal samples were collected and analyzed for gly ether EE, 2,4-0CP,
2,4-0 acid, TCPs, 2,4,S-T ester, CO, and MCPA and are summarized in
Table 47.


Airborne EE, PIE; and isooctanol vapors were collected on silica gel at
an airflow rate of 0.1 pm, then desorbed and analyzed using GC-ECD
methods. Airborne 24-0CP, 24-0 acid and TCPs were collected with both
activated alumina adsorber tubes and midget impingers containing caustic
solution at air flow rates .of 0.1 lpm for the tubes and O.S lpm for the
impingers. Eoth the alumina tubes and the impinger solution were
analyzed using GC-ECD. Airborne 2,4,S-T ester samples were collected
using midget impingers containing isooctane at an airflow rate of
0.30 lpm. The analyses were done using GC-ECD techniques. CO air
concentrations were measured using long-term detector tubes. Airborne
MCPA was collected on membrane filters at an airflow rate of 3 lpm.
Gravimetric analyses were conducted on the filter and the results
reported as MCPA.
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A comprehensive survey of the workers' exposures to airborne
contaminants in 489 Building was conducted from October 1977 through
March 1979. The results of the area air samples are summarized in Table
4S. Only 20 of 122 chemical analyses conducted on area air samples
collected throughout 489 Building had non-detectable results. All 20
area air samples collected in the Direct-Ester process areas and
analyzed for 2,4,S-T ester had detectable results, ranging from 0.001 to
10.0 mg/M3. Table 46 lists the result of a breathing zone sample for
an operator loading wet Silvex into an esterifier, which was 2 mg/m3
of Silvex. 'The personal air sample results are summarized in Table 47.
Of the 27 chemical analyses conducted on personal air samples collected
from workers in 489 Building only 6 had non-detectable results. Eight
personal samples were collected for the Direct Ester Operators and
analyzed for 2,4,S-T ester. Six of eight personal samples collected had
non-detectable results (LOD=<0.3 mg/m3) with the two detectable sample
results being 1.0 mg/m3 •


Surface wipe samples also were collected in the direct-ester process and
2,4,S-T ester purification areas of 489 Building. These sample results
are summarized in Table 48. In 1977, nine surface wipe samples were
collected in the 2,4,S-T ester purification area following the removal
of spent carbon from the activated-charcoal filtration column. All nine
samples had non-detectable results (LOD-O.l ug/wipe). Five surface wipe
samples were collected in the direct-ester process area in 1979. The
five wipe samples were analyzed for 2,4-DCP, HxCDD, HpCDD, and OCDD. No
detectable levels of HxCDD, HpCDD, or OCDD were found in these samples.
Two of the five 2,4-DCP measurements had detectable levels, 6 and 46
ug/wipe.


F) 338 and 840 Buildings
Ronnel was synthesized in 338 Building from 1958 to 1972 and in 840
Building from 1973 to 1977. Area air samples were collected in 338
Building in 1966. These samples were grab samples where air was
collected in a small bag from various areas of the ronnel process. The
air in the bags was analyzed for methylene chloride (MC), a raw material
used in ronnel production, using infrared analysis. These results are
summarized in Table 49. Detectable sample results for MC measurements
throughout 338 Building ranged from 2 to 4300 ppm.


Surface wipe samples were collected in the ronnel process area in 338
Building in 1971. These surface wipe samples were collected in the same
manner as were the dioxin surface wipe samples, but were analyzed for
ronnel using GC-ECD analytical methods. The summarization of the
surface wipe samples results are listed in Table SO. A total of 36 wipe
samples was collected with all samples having detectable results ranging
from 12 to 26,000 ug/wipe. '
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Industrial hygiene sampling data was not available for the ronnel
process in 840 Building. When the ronnel process was moved to
840 Building, its operation was very sporadic.


G) 441 Building
Erbon was synthesized in 441 Building from 1955 to 1974. Industrial
hygiene sampling data was not available for the Erbon process in this
building.


H) 265 Buildini!,>
Dowicide@ products were produced, finished, and packaged in 265
Building. Dowicidee products relevant to the Dioxin Registry are
2,4.5-TCP, HaTCP. PCP. NaFCP, 2,4,6-TCP, and TetCP. The industrial
hygiene sampling data for 265 Building is summarized into Tables 51, 52,
53, and 54.


Table 51 summarizes all area air samples collected in 265 Building, and
in 265/349 Building after 1972. Area air samples in Table 51 date from
1949 through 1980. Breathing zone samples collected in 265 Building are
summarized in Table 52 and contain data from 1949 to 1966. Personal air
samples collected in 265 and 265/349 Buildings are summarized in Table
53 and date from 1972 through 1980. Surface wipe samples collected in
265 and 265/349 Building are smmnarized in Table 54 and contain data
from 1965 through 1980. Table 55 contains analytical chloracnegenic
data for products produced in 265 Building and date from 1964 through
19,68.


The first air s~les collected in 265 Building ware for TetCP, NaPCP,
PCF, OFP, and NeOFP in 1949 and 1950. The samples ware collected using
a large i~inger containing caustic at an airflow rate of one cubic foot
per minute (cfm). The analyses were carried out using uv
spectrophotometry. By 1950, a departmental policy was im;plemented
requiring the wor~ers to wsar eye protection and rubber gloves when
collecting chlorinated phenol saIrlples from the chlorinators. The
procedure for collecting these samples involved draining the sample from
the chlorinator to a small cup which was attached to the end of a piece
of chain. The practice of allowing the sample cup to swing at the end
of the chain while carrying it resulted in the contamination of the
workers shoes, pant legs, and the floor. A 1967 industrial hygiene
raport summarized the industrial hygiene activity from late 1964 through
1967. Dust sa~les collected during this time were collected on glass
fiber filters at an airflow'rate of 7 cfm. The samples were th.m
weighed, ertracted with a solvent and then either tested on rabbit ears
or analyzed for (2,4,6-TCP and/or 2.3,5-TCP,> 2.4.5-TCP. OFF, TetCP and
NaPe? using VPC. In addition to the dust samples collected on filters,
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some dust samples were also collected using electrostatic
precipitation. For 1965, 19 of these filter samples were tested on
rabbit ears and are listed in Table 51. Fifteen of the 19 samples
tested produced no folliculitis response. Three of four positive
responses showed very slight folliculitis. One sample produced severe
folliculitis. This sample was collected in the packaging area near the
fluid bed dryer scrubber.


On March 23, 1966, proceedings of the Biochem-Medical-Safety conference
held by Dow researchers detailed chloracne problems in 265 Building. 28
of the 34 workers from 265 Building had skin examinations. Of that 28,
7 had no problems, 15 had slight chloracne and 6 had moderate to severe
chloracne. Dow also stated during these proceedings that chloracne had
existed in 265 Building for over 30 years.


An interim summary of environmental conditions in the 265 Building dated
July 2, 1971 indicated that quarterly surface wipe sampling had begun by
1969. A new type of bagging system for PCP prills was installed which
reduced dust levels in the air. Clean clothing, the washing of skin
after specific contamination, the use of protective gloves, and daily
showers all continued to be necessary at that time. This was especially
the case in the last 6-9 months because of a large influx of new workers.


The chloracne problems continued in 265 Building throughout the 1960s.
Much data had been gathered from 265 Building and much work had been
carried out to decrease the exposure to chloroacnegens. Despite all
this effort, the incidence of chloracne had not decreased to any large
extent. In order to make some headway against this problem Dow
management had an industrial hygienist assigned to 265 Building on an
a-hour per day, continuous basis from April 1971 through January 1972.
As a result of this extended residence, an extensive industrial hygiene
report was generated. Area and breathing zone air samples were
collected. Time distributions for areas and tasks were determined for
each job classification. Combining area air and breathing zone sample
results with the time distributions, eight hour TWA values were
estimated for the various job classifications in 265 Building. The area
air samples were collected using midget impingers containing isooctane
at an air flow rate of approximately 0.5 lpm. The isooctane was
acidified to convert the sodium salts to their respective phenols and
the solution was analyzed using GLC-ECD for 2,4,5-TCP, 2,4,6-TCP, TetCP
and PCP.


Thirteen job classification exposures to 2,4,5-TCP, 2,4,6-TCP, PCP, and
TetCP were estimated. These estimates are included in Table 53. For
all job classification the range of 2,4,5-TCP estimated exposure was
0.002 (Master Clerk) to 0.172 (Miller-Flaker Operator) mg/M3.
Similarly for PCP, the range was 0.006 (Master Clerk) to 0.109 (PCP
Blender - Flaker Operator) mg/M3.
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The ne~t major Dow report on the environmental conditions in 265 and 349
Suildings was a "Summary of Industrial Hygiene Activities at 265 and 349
Suildings from Deca~er 1975 to December 1978". Personal and area air
samples were collected for phenol and mono-, di-, tri-, tetra-, and
penta- isomers of chlorophenol. Area air samples were also collected
for TCDD, ~CDD, OCDD, ~CDF and OCD!'. Surface wipe samples were
collected throughout 265 and 349 Suildings and analyzed for TeDD, ~CDD,


HpCDD, OCDD, ~CDF and OCDF. Airborne phenol and chlorinated phenol
vapors were collected on silica gel adsorbent tubes at an airflow rate
of 0.10 Ipn. The adsorbent was desorbed with a known quantity of
solvent and analyzed for 0- and p- ililcmGrs of chlorophenol, the 2,4- and
2,6- isomers of DCP, PCF, phenol, TetCF and the 2,4,5- and 2,4,6-isomers
of TCP using GC-FID. Airborne particulate were collected on membrane
filters at an airflow rate of one lpm. The filters were analyzed
gravimetrically for total dust and selected filters were also analyzed
for PCF and TetCP by GC-FID. Area air samples for TCDD, ~CDD, OCDD,
HxCDF and OCD!' were collected with three types of sample media:
memljrane filter, XAD-2 resin solid adsorbent and midget impingere
containing n-deeane. These samples were analyzed using GC-MS. Surface
wipe samples were collected by wiping appro~imately 100 square
centimeters of surface with a dry filter paper (Whatman #2, 5.5 em) with
as much pressure as could be applied without tearing the paper. The
contaminants from these samples were enracted into known quantities of
solvent and determined by GC-ECD and quantitated by GC-MS.


In 1976, six area air samples were collected in 265/349 Building and
analyzed for ~CDD, as shown in Table 51. All si~ air samples had
non-detectable results at a detection limit of 0.2 ugjM3. Surface
wipe samples also were collected in 265/349 Building and analyzed for
HxCDD for the years 1976, 1977, and 1978. Table 54 lists these
results. In 1976, 93 of the 133 surface wipe samples collected and
analyzed for HxCDD were non-detectable at a range of detection limits
between 0.1 to 0.8 ug/wipe. Detectable HxCDD wipe samples ranged from
0.1 to 5.5 ug/wipe. Similarly in 1977, 132 of the 196 HxCDD surface
wipe samples were non-detectable (LOD=O.l ug/wipe, and the detectables
ranged from 0.1 to 9.0 ug/wipe. The HxCDD wipe sample results in 1978
were 129 of 170 non-detectable (LOD=O.lugjwipe) and detectables ranging
from 0.1 to 7.1 ug/wipe.


A report was generated in 1978 for 265 and 349 Buildings entitled the
"Evaluation of Employees' Exposures to Airborne Concentrations of
Several Chlorodibenzo-p-dixoins, FCF, TetCF and HCE in 265 and 349
Buildings". Personal and area air samples were collected on membrane
filters at an airflow of 2 lpm and analyzed for HxCDD, HpCDD and OCDD by
GC-EC and quantitated by GC-MS. Both personal and area air samples were
collected for PCP, TetCF and HCE using silica gel adsorption tubes at an
air flow rate of 0.1 Ipm. The tubes were desorbed with a known quantity
of solvent, methylated and analyzed by GC-ECD. Ninety-two area air
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samples were collected and analyzed for HXCCC in 1978 and are listed in
Table 51. Seventy-six of the 92 HXCCC air sample results were
non-detectable at a detection limit of 0.03 ug/K3. The detectable
HXCDD air sample results ranged from 0.06 to 6.8 ug/K3, Five personal
samples were collected and analyzed for HXCCC in 1978. All five sample
results in Table 54. were non-detectable at a detection limit of 0.03
ug/K3.


A final report on exposure conditions for 265 and 349 Buildings was itA
Comprehensiv~ Evaluation of Employees' Exposures to Contaminants at 349
Building, Karch 1979 through December 1980." By this t~e. most of
production operations were being conducted in 349 Building with 265
Building being used only as a warehouse. Workers' exposures to airborne
concentrations of 2.4-DCP. TetCP. PCP. 2.4.5-TCP. HCB. HXCDD, HpCDC,
OCDD, nonychlorophenoxyphenol (NCPP) and octachlorophenoxyphenol (OCPP)
were measured. Area air samples were collected and analyzed for HCB.
HxCDD, HpCOD and OCDD. 2,4-DCP, 2,4.5-TCP, TetCP. PCP and HCB were
collected on silica gel adsorption tubes at an airflow rate of 0.1 lpm.
The collected vapors were desorbed with a known quantity of solvent and
determined by GC-ECD. HXCDD. HpCDO and OCDD were collected on membrane
filters at an airflow rate of 2.0 lpm. The collected contaminants were
extracted with a known quantity of solvent and analyzed using GC-ECD and
quantitated using GC-KS. Surface wipe samples for HxCDD, HpCDD, oeDC
and HCB contaminants were collected as previously discussed and analyzed
in the same manner as the area air sample for dioxins.


seventy-six area air samples were collected for HxCDD in 265/349 in 1979
and 1980 and are listed in Table 51. Fifty-nine of the 76 area air
samples analyzed for HxCDD were non-detectable with the limit of
detection of 0.001 ug/K3. The detectable HxCDD results ranged from
0.001 to 0.035 ug/K3. Forty-six personal air samples in eleven job
classifications were collected and analyzed for HXCDD and are listed in
Table 54. Twenty-six of the 46 personal HxCDD air sample results were
non-detectable at a limit of detection of 0.001 ug/K3. The detectable
results ranged from 0.001 to 0.058 ug/K3. A total of 305 surface wipe
samples were collected and analyzed for HXCDD for this time period.
These results are included in Table 55. Of these, 246 yielded
non-detectable results for HXCDD with the range of the limit of
detection between 0.01 to 0.2 ug/wipe. The detectable HXCDD surface
wipe sample results ranged from 0.03 to 8.4 ug/wipe.


I) 466 Building
Pentachlorophenol production in 466 Building supplemented that which was
produced in 265 Building. No industrial hygiene data relevant to PCP
production was available for 466 Building.
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Potential Exposures and Controls Used


Various methods were employed by Dow Chemical to reduce employee exposures
to 2.4,5-TCF. 2,4.5-TCP derivatives, PCP, and PCP derivatives. In respol1se
to the chloracne problem in 199 Building, several changes were made during
1964-1965. They included: the replacement of all connections in the piping
and equipment with welded joints, to eliminate the seepage of materials out
of the process; the required use of gloves and protective clothing, and
respirators as needed; the institution of better work practices and of
personal hygiene' procedures; the institution of a medical surveillance
program; and, a program of regular cleanliness tests (surface wipe tests for
acnegen testing and dioxin measurements). Similar changes also occurred in
265 Building (process for Dowicidee ) in 1965-1966.


Engineering control measures also were employed on the 2,4.5-T acid
processes and the DowicideG) product processes to reduce exposure
potential. The packaging area in 267 Building had local exhaust v,entilation
to limit workers' inhalation exposures to airborne 2,4.5-T acid and Silvex
dust. The exhaust air from the ventilation system was filtered to remOVe
dust, and was recirculated. The flakers used in the Dowicide" product
process also had local exhaust ventilation. These control measures were
used to limit employees' inhalation exposures to 2,4.5-TCP, NaTCP, PCP, and
NaFCP dusts in 265 Building and later in 349 Building. Additionally. vacuum
systems were employed, rather than swesping to collect the dust and debris
in the finishing and package area of these processes.


Conclusions


All work,ers who can be sho'Wn by company records to have worked in one or
more pro,cesses listed in Table 1 Were considered suitable for inclusion in
the Dioxin Registry. Based on the exi:ensive analytical data (Tables 16
through 24) it can be seen that TCDD was found in 2.4,5-TCP and 2,4.5-TCP
derivatives and HxCDD was found in PCP and PCP derivatives. Area and
personal air samples (Tables 28 through 56) show that workers involved in
these processes were exposed to the raw materials. intermediates, products,
and more than likely waste materials. In 265 Building, area and personal
air samples showed those workers were also exposed to HxCDD, HpCDD, and
aCDD. Surface wipe samples, while difficult to fully relate to personal
exposure, illustrated that a potential existed for skin exposure to TCDD,
HXCDD. HpCDD. and aCDD in these workers. In addition, the presence of
chloracne in workers in 199 Building and 265 Building indicates that
substantial exposure to chloracnegens (TCDD and/or HxCDD) occurred. Based
on process descriptions, analytical analyses of products. process streams,
and wastes for polychlorinated dibenzo-p-dioxins. job descriptions. and
industrial hygiene data and information. it will be possible to construct en
exposure matrix to estimate potential exposure to dioxins for the workers
from Dow included in the Dioxin Registry.
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APPEtiDIX A


Dow Building Layouts
Figures 1 through 10


and
Tables 1 through 3


The Dow Chemical Company
Midland, Michigan
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Table 1


Buildings, Oates, Products and Organizational Lists
for the Processes Relevant to the Dioxin Registry


The D~ Chemical Company
Midland, Michigan


Building
Organization Units of Buildings


and Their Oates (Relevant to Study Only) Process Products and Their Oates of Production


199A


199


OCFN/PEA


Aniline


1942-1945


April 1945 - Fall 1966


Development NaTCP


Old NaTCF', Batch


NaTCP


HaTCP


1942~r 1945


Apri 1 1945 - 195;


Old NaTCF', Continuous NaTCP 1952 - Fa11 1ge.E


804
(Ccrr.ple~) Trich1orophenol June 1966-February 1979 He.". TCP TCP June 1965 - Feb


489 2,4-0 PrOduction 1950 - 1983 Add Ester


Direct Ester


Butyl Ester of
2,4,5-T
An
Esters of 2,4,5-T*
All Si1ve~ Esters*
All Esters of 2,4-0


1952 - 19S5


3Q 19£7-Feb 1979
1972~;; 1978
3Q 19£6 - Feb 19~


Amine Fo~lation Amines of 2,4-0*
Amines of 2,4,5-T*
Ami nas of MCPA~


Ester Fo~lation All 2,4,5-T' Ester
F01'll:l.llations


All Silve~ Ester
F01'll:l.llations


All 2,4-0 Ester
FOM'l:lJlations


MCPA Ester
FOM'l:lJlations


Acid-EsterCD/Butyl T) N-8utyl Ester of
2,4,5-T:it


1950-1983
1950-1983
1958-1983


1950-1982"''it'it


1958-1982~


1950-1983


1933


1952 - April 1967


All Esters of 2,4-tr-r 1950 - 1983


2,4-D Add 2,4-0 Acid 1950 - 1980


it Usually produced NO" products
~ Intennittent operation


it'it'it Operated regularly only to 2 Quarter 1979, then intennittently
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Table I (continued)


Buildings, Dates, Products and Organizational Lists
for the Processes Relevant to the Dioxin Registry


The Dow Chenrical Company
Midland, Michigan


Organization Units of Buildings
Building and Their Dates (Relevant to StUdy Only) Process Products and Their Oates of Production


338 Chemical Products
Develop Dept 1957 - 1963 Ronnel Ronnel 1957 - Feb 1970


KorlanR-ZytronR Jan 1963 - Feb 1963 Apr 1971 - Mar 1972
Ronnel-ZytronR Feb 1963 - Feb 1970
Cyclic Products Mar 1970 - Mar 1972


B40 Animal Health May 1973 - Sept 1974 Ronnel Ronnel Mar 1973 - Dec 1977
DursbanR/Ronnel Sept 1974 - Dec 1977


265 DowicideR 1937 - 1978 DowicideR 2 OowicideR 2
(Flaked TCP) 1946 - 1978


DowicideR B OowicideR B
(Crystalline NaTCP) 1946 - 1977


265 OowicideR 1937 - 1978 PCP Finishing Pentachlorophenol 1935 - 1978
PCP Productionn Pentachlorophenol 1941 - 1978


(OowicideR 7)
Sodium Pentachloro-


phenate 1941 - 1976
(Dowi cideR G)


349 Bisphenol 1946 - 1965 Old TCP Acidification TCP (Unpurified) Apr 1946 - Fall 196
Chlorophenol 1965 - 1972 TCP Distillation TCP (Purified) Apr 1946 - Fal1 196


Hi-Purity TCP 1966 - 1979


DowicideR 1972 - 1978 PCP Distillation Pentachlorophenol 1973 - 198Q
Pentachlorophenol Aug-1978 - Dec 1980 PCP Production Pentachlorophenol 1978 - 1980


(DowicideR EC-7)
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Table 1 (continued)


Buildings, Oates, Products and Organizational Lists
for the Processes Relevant to the Dioxin Registry


The Oo~ Chemical Company
Midland, Michigan


Building
Organization units of Buildings


and Their Oates (Relevant to Study Only) Process Products and Their Oates of preduction


441 ErJ:t:o Ester
MaTCA &Baron p1t
Dmi EeR PIt


Pentachlorophenol
~na.x


1955 - 1957
1957 - 1970


1970 - ~c 1974


1947 - 1963
19£3 - Apr 1966


Erl:ion


Pentachlorophenol
Chlorination


Erl:ion and Erl:ion
FOl'lT1l1ation


Crude PCP-


Jan 1955 - Dec 1974


Nov 1950 - Apr 1966


F1 aked PCP FI aked PCP 1947 - Apr 1966


Crysta 11 ine NaPCP Crystalli ne NaPCP 1947 - Apr 1966


Zinc Trichlorophenate Zinc Trichlorophenate 1951 - 1958


2C6 Daikides 1935 - 1941 Tetra/Pentachlorophenol Tetra/Pentachlorophenol
(De'lelopr-enta1) Sodium Pentach10ro-


phenate Jan 1935 - Dec 1941


649 Erl:ioll Erl:ion Jan 1965 - Dec 1974
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Table 1 (continued)


Buildings, Dates, Products and Organizational Lists
for the Processes Relevant to the Dioxin Registry


The Dow Chemical Company
Midland, Michigan


Building
Organization Units of Buildings


and Their Dates (Relevant to Study Only) Process Products and Their Dates of Production


261 Organic Semi Plant 1948 - 1951
Chemical Production Jan 1951 - 1963
Organic Chemical Products
Cyclic Products 1968 - 1911


2,4-0 Acid 2,4-0 Acid 1948 - 1950
Q 1961 - 2Q 1969


1963 - 1968
2,4,5-T Acid (Pilot) 2,4,5-T Acid 1948 - 1950


2,4,5-T Acid 2,4,5-T Acid Mar 1950 - Apr 1967
Oct 1969 - May 197\


5i hex Acid 5ilvex Acid 1958 - May 1971


Acid-Ester (T/5ilvex/0) All (Except N-Butyl)


Esters of 2,4,5-T Mar 1950 - Apr 1967
4Q 1969 - 2Q 1911


All 5ilvex Esters 1958 - 2Q 1911


All Esters of 2,4-0 1948 - 1950
lQ 1961 - 2Q 1969


Developmental Ronnel* Ronnel *
1955 - Jan 1951


* Usually produced "0" products
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Table 1 - Symbol Codes


OCPN/PEA = ort.ho-chloro-para-aniline/phenethyl alc.ohol
Aniline = Benzeneamine
NaTCP = Sodium 2,4,5-trichlorophenate
TCP = 2,4,5-trichlorophenol
2,4-D = 2,4-dichlorophenoxyacetic acid
2,4,5-T = 2,4,5-trichlorophenoxyacetic acid
Silvex = 2-(2,4,5-trichlorophenoxy)propionic acid
MCPA = 2-methyl-4-chlorophenoxyacetic acid
Ronnel = O,O-dimethyl O-(2,4,5-trichlorophenol)est.er of phosphorothioic


acid
Dowicidee 2 = 2,4,5-trichlorophenol
Dowicidee B = Sodium 2 4,5-trichlorophenate
Dowicide* 7 = Dowicide' EC-7= PCP = pentachlorophenol
Dowicide- G = NaPCP = Sodium pentachlorophenate
Erbon = 2,2-dichloropropanoic acid 2-(2,4,5-trichlorophenoxy)ethyl


ester
Zinc Trichlorophenate = Dowicidee 9-B seed protectant = Zinc(II)Salt(2:1)


trichlorophenol
Korlan~ = Formulation cont.aining ronnel
zytron@ = O-methyl O-(2,4-dichlorophenyl)ester of phosphorothoic acid
Dursban~ = O-O-diethyl O-(3,5,6-trichloro-2-pyridinyl)ester of


phosphorothioic acid
Barone = Formulation containing Erbon
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Table 2


2,4,5-T Production as a Percent of Time
267 Building


The Dow Chemical Company
Midland, Michigan


~ Running Time


1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
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6
2.4
6
1
o
2.5


17
2.1
6


19
18


9
34
44
37
22
63
13
o


Not available
82
34







Table 3


2,4,5-T Ester Production Direct-Ester Process,
as a Percent of Time


!l89 Building
The Dow Chemical Company


Midland, Michigan


2,!l,5-T Ester
~ Running Time


1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
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Not available
Not available
Not available


18
ill
47
36
36
27
49
46
33
14











APFEHDIX E


Dow Job Titles and Descriptions
Tables 4 through 14


The Dow Chemical Company
Midland, Michigan
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Table 4


Generic Job Title Descriptions Applicable Across
Organizational units TIlrough the Years


The Dow Chemical Company
Midland, Michigan


Job Titles
Superintendent
Superintendent, Plt. Supt.


Professional/Technical
Techn. Supv., Project SUpv., Project
Lead., Proc. Dev. Supv., Lab Project
Ld., Group Leader, Engineer
Prodn. Engr., Prod. Dev. Engr., Sr.
Prodn. Engr., Dept. Maint. Engr.,
Sr. P. Dev. Engr., Res. Dev. Engr' l


Chern. Engineer, Prod. Chem. Engr.,
Chemist, Prod. Chemist, Organic
Chemist, Paint Chemist, Biologist,
Environmental Supervisor, Tech. Assist.


Plant Supervisory
Prodn. Supt., Prod. Supv., Semi-plant
Supv., Prod. Pl. Supt., Warehouse
SUpervisor, Main. Supervisor, Sr.
Prod. Supv., Assist. Supt., Assist.
Pro Pl. Sp., Assist. Plt. Supt., Pro
PIt. Assist. Sp., General Foreman


Clerks
Shipping Clerk, Mast. Ship. Clerk,
Clerk, Assist. Ship. Clerk


Plant Maintenance
PIt. Mech., Jrny. Mech., Repair Man,
Plant Repair Mech. Draftsman, PIt.
M,e,ch. Crer.r Leader


Utility Man, Utility Man CI. I,
Utility Kan CI. 2
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Description


In production areas, some were
very active and were known to
have exposures.


Occasionally in all production
areas of a organizational unit.


Trouble shooting activities in
process areas throughout
organizational unit--not
routinely in process area.


Primarily handled clerical work
and will be included only if
additional information on
exposure is provided.


Routine inplant maintenance
throughout the unit.


Same as above except lower skill
levels and less exp,erience.







Table 4


Generic Job Title Descriptions Applicable Across
Organizational Units Through the Years


The Dow Chemical Company
Midland, Michigan


Job Titles
First Line Supervision
Foreman, Tech. ·Foreman, Operations
Foreman, Shift Foreman, Head
Operator Subforeman, Provsnl.
Foreman, Crew Leader, Prv. Shift
Foreman


Multi-job Operating Crew
Spare, Alternate


Analytical
Anal. Tech. Cl. 1, Anal. Tech. CI. 2,
Lab. Assist., Sr. Lab. Tech., Lab.
Tech., Lab. helper, Cl. 1 Test. Tech.,
Test. Tech. Cl. 2, CI. 1 Spec. Test.,
CI. 2 Spec. Test., CI. 1 Spec. Anal.,
Cl. 2 Spec. Anal.


Janitors
Janitors, Handyman, Jan.-Hdyman,
Janitor-Handyman
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Description


Responsible for process
operations, or portions of
process operations,
troubleshooting, about half-time
in processing areas.


Fill-in operators. Could have
been assigned to any of the
operator classifications on a
day-to-day basis or perfot~


maintenance on a limited basis.


Performed lab analyses of samples
from process streams, quality
assurance; normally would not
have collected sample. Some
judgement will be necessary by
organizational unit.


Clean up, lunch rooms, etc., not
generally in process area.
Handyman may do some material
handling.







Table 5


Early 2,4,5-Trichlorophenol Operation
Job Titles and Descriptions


1942-1946
199 (199A) Building


The Dow Chemical Company
Midland, Michigan


Organizational unit
OCPH/PEA (19~2 - 1945)


A full-scale commercial production plant for manufacturing
2,4,5-trichlorophenol (TCP) was brought on-stream in April, 1946. Prior to
that date (from about 1942 through 1945), low volume quantities of TCP wsre
produced on a sporadic basis. From work history records and interviews with
a former supervisor, an organization unit, OCPNIPEA
(ortho-chloro-paranitroaniline/phenyl ethyl alcohol), was identified in
connection with the early TCP operations. The organization unit was located
in 172 and 199 Building, with the TCP process being in 199 Building. A
trichloro operator was associated with the unit between 1942 and 1945.
Annual January Census list for the years 1942 through 1946 have been used to
identify employ,ees and job classifications assigned to the unit for
inclusion in the Dioxin Registry.


Job Title Dates
Supt. 1942 - 1946


Asst. SUpt. 1942 - 1946


Chern. Engr. 1942


Chemist 1942 - 1943


Foreman 1945 - 1946


Sub-Forman 1942 - 1944


Lab. Helper 1942 - 1943


Plant Repair 19~3


Plant Mech. 19106


Handyman 194~-1946


Description
Generic


Generic


Generic


Generic


Generic


Generic


Located in 172 Building,
worked on TCP analysis.


Generic


Generic


Generic
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Table 5


Early 2,4,5-Trichlorophenol Operation
Job Titles and Descriptions


1942-1946
199 (199A) Building


The Dow Chemical Company
Midland, Michigan


Job Title
Alternate Op.


Relief Op.


Class 2 Operator


Class 3 Operator


Asst. Operator


Oper. Helper


Trichlor. Operator


Janitor


uates
1945-1946


1942


1946


1944


1943-1945


1942


1943-1945


1942-1946
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Description
Probably worked on TCP
process.


Probably worked in 199A
Building.


Possibly worked on TCP
process.


Possibly worked on TCP
process.


Worked on TCP and OCPN
process (more on OCPN).


Probably worked on TCP
process.


Operated TCP process.


Potentially exposed to TCP.







Table 6


Old 2,4,5-Trichlorophenol operation
Job Titles and Descriptions


1946-1966
199 Building


The Dow Chemical Company
Midland, Michigan


Organization~l Unit
Aniline (April 1946-Fall 1966)


The organizational unit, aniline, contained TCP process. Date of
2,4,5-trichlorophenol (TCP) production April, 1946 through Fall 1966. The
aniline and TCP operation were both in 199 Building in close proximity to
one another.


Job Title Dates Description
Superintendent 1946-1966 Generic


Asst. Superintendent 1946-1966 Generic


Foreman 1953-1960 Generic


T. Foreman 1955 Generic (probably foreman
for TCP Process)


Jrny. Mech. 1946-1951 Generic


Mech. Draftman 1951-1953 Generic (most time spent as
plant mechanic)


Plant Mechanic 1946-1966 Generic


Utility Man. 1946 Generic


Sub-Foreman 1946-1953 Generic


Head Operator 19i16-1966 Generic (time spent among
all processes in dept.)


Alternate Operator 1946-1950 Generic
1958-1966


AU Head Operator 1949-1958 Generic


Cl. 2 Alt. Cp. 1948 Generic
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Table 6


Old 2,4,5-Trichlorophenol Operation
Job Titles and Descriptions


1946-1966
199 Building


The Dow Chemical Company
Midland, Michigan


Job Title
Analyst Tech. Coor.


Cl. 2 Analyst Tech.


Dates
1954-1966


1950-1954


Description
Generic (inventory work,
performing aniline process
analyses and small amount
of TCP process analyses)


Generic (Perfot~ed lab
analyses on mostly aniline
and some TCP processes)


el. 1 Special Analyst. 1946-1949


Janitor-Handyman 1950-1954


Handyman 1946-1950, 1954


Janitor 1946-1949
1954-1958


Recovery Operator 1946-1966


Generic (Basically same as
Cl. 2 Analyst Tech.)


Clean-up, janitor work and
material handling.


Generic (Clean-up and
material handling)
Generic (Clean-up and
janitor work)


Primarily worked on aniline
process in recovery
operations, cleaned
presses, treated tanks, etc.


Reactor Operator


Press Fil t. Op.


Press Operator


Reactor Press
and Filter


1946-1966


1949-1950


1946-1948


1950
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Ran aniline reactors and
TCP reactors, and support
activities including
unplugging of lines.


Moved materials, cleaned
and changed filter in the
aniline process.


Probably cleaned filter
press used in aniline
operations; little time
spent in TCP process.


See reactor operator and
press operator.







Table 6


Old 2,4,5-Trichlorophenol Operation
Job Titles and Descriptions


1946-1966
199 Building


The Dow Chemical Company
Midland, Michigan


Job Title
TCP Mixer Operator


Top Mixer Operator


Mixer Operator


Tri. Ch. Ph. Opr.


still Operator


Catalyst Operator


Operator Analyst


Transfer Man


Dates
1955-1966


1953


1946-1949


19116-1952


19116-1966


19116-1949


1950-1954
1956


1964-1966


1946-1950
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Description
Primarily mixed caustic
with methanol in the first
step of the TCP process,
performed material transfer
and some sampling of
process streams.


Probably same as TCP mix
operator, except would have
worked on other processes
also.


Job redefined to be press
and filter operator
(aniline process in
proximity to TCP process).


Ran TCP process: mixed
starting materials;
transferred to reactors;
unloaded reactor: did some
sampling of process
streams; ran the
MethocelO still.


Operated stills, ammonia
towers and transferred
material in the aniline
process.


Mixed catalysts in the
aniline operations.


Operations in aniline
process and maintenance
throughout the plant;
sample analysis.


Received aniline process
raw materials.







Table 6


Old 2,4,5-Trichlorophenol Operation
Job Titles and Descriptions


1946-1966
199 Building


The Dow Chemical Company
Midland, Michigan


Job Title
Head Packer


Packer


Head Pack Tsfr.


Flaker Operator


Chlor & Greasing
Operator


Phenol Recovery Oper.


Mixer man


Dates
1946-1950


1946-1949


1950-1960
1962-1966


1947-1954


1948


1950


1948
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Description
Aniline process; loading.


Aniline process; loading.


Aniline process; loading.


Aniline process


Lubricated equipment in 199
Building


Primarily worked on aniline
process in recovery
operations, cleaned
presses, treated tanks, etc.


Job redefined to be
press/filter
operator-aniline process







Table 7


Chlorophenol Distillation operation
Job Titles and Descriptions


1946-1972
349 Building


Dow Chemical Company
Midland, Michigan


Organizational Unit
Bisphenol 1946-1965
Chlorophenol 1965-1972
Dowicidee Still Operations 1972-1978
Pentachlorophenol Production 1978-1980


Sodium 2,4,5-trichlorophenate (NaTCP) was piped from 199 Building to 349
Building where neutralization with hydrochloric acid was carried out and
where distillation removed other chlorophenols which were returned to the
raw material streams for further chlorination. Additional removal of dioxin
contamination would have also occurred beyond the steps carried out in 199
Building. Beginning in 1967, about one year after 804 Building came on
stream, molten 2,4,5-trichlorophenol (TCP) rather than NaTCP was sent to 349
Building. TCP distilled at this time was known as hi-purity TCP. The
hi-purity TCP product for use in ronnel production would have contained less
residual chlorophenols. Other chlorophenol (mono-, di-, tri) were also
finished in this area. Pentachlorophenol (PCP) was distilled in 349
Building after 1972. In addition, bisphenol was manufactured in a separate
section of 349 Building ( 20-foot separation but with common lunchroom) and
other processes may have existed in the building over the years (e.g.,
sodium sulfonates). At most, employees assigned to these other processes
would have experienced inteltnittent low exposure to TCP and related products.


Bisphenol (1946 - 1965) (Maintenance 1965 - 1972)
(This organizational unit existed before 1946 and after 1965; TCP
neutralization and distillation occurred between 1946 and 1965 in this unit;
in 1965, the distillation operations were reorganized under the chlorophenol
organizational unit.)


Job Title Dates Description
Superintendent 1947-1965 Generic


Assist. Pro PI. Sp. 1952 Generic


Assist. Supt. 1963-1965 Generic


Prod. Dev. Engr. 1965 Generic


Chemical Engineer 1947-1962 Generic


Chemist 1947-1963 Generic


General Foreman 1963-1965 Generic
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Table 7


Chlorophenol Distillation Operation
Job Titles and Descriptions


1946-1972
349 Building


Dow Chemical Company
Midland, Michigan


Job Title Dates
Foreman 1947-1965


Sub-Foreman 1947-1958


Crew Leader 1962-1965


Head Operator 1948-1965


Alternate 1956-1962
1967-1972


Utility Man Cl. 1 1952-1972


Utility Han Cl. 2 1959-1966


PA Tr. Stl. Oper. 1955-1965


Description
Generic


Generic


Generic


Generic


Generic


Generic


Generic


Started-up and operated
stills, sampled lines and
performed analytical work
for TCP.


Still Oper.


Assist. Still Oper.


Janitor-Handyman


Handyman


Lorry Oper. Handyman


Cl. 1 Spec. Analyst


1945-1958
1960


1949


1955
1957
1965


1946-1949
1952-1959


1966-1969
1970-1972


1952-1972


-86-


Basically same job as PA Tr.
Stl. Oper.


Same job as PA Tr. Stl.
Oper.


Clean-up and some
maintenance in TCP
operations.


Same job as janitor­
handyman.


Drives forklift truck and
did low skill maintenance,
some work in TCP operations.


Laboratory work; potential
TCP exposure.







Table 7


Chlorophenol Distillation Operation
Job Titles and Descriptions


1946-1972
349 Building


Dow Chemical Company
Midland, Michigan


Job Title.
Assist. Oper.


Cl. 2 Operator


Dates
1948-1958


1945-1957


Description
Presumably asst. still
operator, therefore would
have same job as still op.


Could possibly have worked
on TCP at some point.


Chlorophenol (1965-1972)
The establishment of the Chlorophenol Unit was an organizational change, not
a change in operating personnel or location of process. In 1972, the same
operations were reassigned to the Dowicide- antimicrobials unit.


Job Title
Superintendent


Assist. Supr.


Prod. Dev. Engr.


General Foreman


Foreman


Utility Man CI. 1


Head Operator


Spare


Alternate


Para-Tri-Stl. Op.


still Operator


Dates
1965-1972


1968-1972


1965-1968


1965-1971


1966-1968
1971


1965-1972


1965-1970


1968-1973


1965-1967


1965-1970


1968-1972
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Description
Generic


Generic


Generic


Generic


Generic


Generic


Generic


Generic


Generic


Same job as FA Tr. Stl.
Oper. in Bisphenol
organizational unit.


Same job as PA Tr. SH.
Oper. in Bisphenol
organizational unit.







Table 7


Chlorophenol Distillation Operation
Job Titles and Descriptions


1946-1972
349 Building


Dow Chemical Company
Midland. Michigan


Job Title
Jan.-Handyman


Shipper


Dates
1965-1972


1965
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Description
Maintenance and drumming;
potential TCP contact.


Handled bags of
pentachlorophenol; at most.
low intermittent TCP
exposure.







Table 8


Ne~ 2,4,S-Trichlorophenol Operation
Job Titles and Descriptions


1966-1979
804 Building


The Dow Chemical Company
Midland, Michigan


Origanizational Unit
Trichlorophenol (June 1966-February 1979)


In June 1966, a ne~ significantly changed 2,4,S-trichlorophenol (TCP)
process was brought into operation in 804 Building. The origanization unit
of which the TCP process was a part of was known as trichlorophenol. The
process operated until February, 1979. There were no other processes
involved in this origanizational unit.


Job Title
Superintendent


Prodn. SUpt.


Techn. Supr.


Assist. Superintendent


Prod. Chemist


Sr. Prodn. Engineer


Prod. Chern. Engr.


Prod. Dev. Engr.


Foreman


Utility Man Cl. 1


Spare


Alternate


Dates
1967


1969-1973
1977-1979


1974-1977


1973


1967-1969


1972


1976
1978-1979


1970


1968-1970


1967-1972
1974-1978


1967-1972


1972-1979


1978-1979
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Description
Generic


Generic


Generic


Generic


Generic


Generic


Generic


Generic


Generic


Generic (Haintenance on
pumps and miscellaneous
clean-up) .


Generic


Generic







Table 8


New 2,4,S-Trichlorophenol Operation
Job Titles and Descriptions


1966-1979
804 Building


The Dow Chemical Company
Midland, Michigan


Job Title
Trichlor Operator
(Trichlphnl. Oper.)


Loader Lorry Operator


Dates
1967-1979


1974-1976
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Description
Ran TCP process; loaded
reactors; ran finishing
operations, collected TCP
process samples, and
transferred materials.


Handled raw materials, made
equipment preparation, and
operated forklift truck.







Table 9


2,4.5-Trichlorophenoxyacetic Acid and Acid Ester and
2-(2,4,5-Trichlorophenoxyjpropionic Acid and Acid Ester


Production Job Titles and Descriptions
1948-1971


267 Building
The Dow Chemical Company


Midland, Michigan


Organizational Unit
Organic Semi-Plant 1950-1956 (Unit predates the 1950's)
Chemical Production 1957-1963
Organic Chemical Products 1961-1968


Cyclic Products 1968-1971 (Unit postdates 1971)


commercial production of Z,4,5-trichlorophenoxyacetic acid (2,4,5-T acid)
began in 1950. Pilot plant operations date back to 1947. As implied by the
unit name, "Organic Semi-Plant", this unit was involved with experimental
and pilot plant work for a number of organic chemicals. The TCPA operator
was specifically assigned to the 2.4,5-T acid pilot operations. The size of
the 2,4,5-T acid work force expanded considerably in 1950, with the start-up
of the full-scale production. These operations included an esterification
process and. by 1958. production of 2-(Z,4,5-trichlorophenoxy)propionic acid
(silvex). (Note: Silvex operator first appears on 1962 census list.)
Commercial production of 2,4,5-T acid and Silvex ceased in 1971. The
Organic Semi-Plant included diversified operations spanning several
buildings. Thus, it is unlikely that professional/technical personnel would
have been assigned to multiple production areas as could be tbe case for
maintenance employees. However, it is very difficult to determine on a
one-to-one basis whether or not supervisor x or chemist y was assigned to
latex versus 2,4,5-T acid operations prior to 1958.


Job Title Dates Description
Superintendent 1969-1971 Generic


Prod. PI. Supt. 1950-1969 Generic


Assist. Superintendent 1969-1973 Generic


Assist. Pit. Supt. 1958-1969 Generic


Semi Plant Supr 1962 Generic


Pro Pit. Assist. Sp. 1950 -1959 Generic


Proe. Dev. Supr. 1956-1960 Generic


Dept. Mnt. Eng. 1957-1959 Generic
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Table 9


2,4,5-Trichlorophenoxyacetic Acid and Acid Ester and
2-(2,4,5-Trichlorophenoxy)propionic Acid and Acid Ester


Production Job Titles and Descriptions
1948-1971


267 Building
The Dow Chemical Company


Midland, Michigan


Job Title
Organic Chemist


Chemist


Res. Dev. Engr.


Sr. P. Dev. Engr.


Prod. Dev. Engr.


Engineer


Chern. Engr.


Group Leader


Lab. Proj. Ld.


Project Lead.


Shipping Clerk


Prod. Dev. Techn.


Anal. Tech. Cl. 2


General Foreman


Foreman


Provsnl. Foreman


Shift Foreman


Prv. Shift Foreman


Crew Leader


Dates
1957-1960


1948-1963


1950-1960


1956


1948-57,1965-1967


1950-1960


1950-1963


1950-1957


1956-1959


1950-1956


1948-1968


1968-1969


1951-1963


1968-1971


1950-1971


1968


1968-1971


1968


1950-1953
1957-1958
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Description
Generic


Generic


Generic


Generic


Generic


Generic


Generic


Generic


Generic


Generic


Clerical with some 2,4,5-T
acid sampling (less than
1/4 of time)


Generic


Up to 1~ of time running
2,4,5-T acid analyses


Generic


Generic


Generic


Generic


Generic


Generic







Table 9


2,4,5-Trichlorophenoxyacetic Acid and Acid Ester and
2-C2,4,5-Trichlorophenoxy)propionic Acid and Acid Ester


Production Job Titles and Descriptions
1948-1971


267 Building
The Dow Chemical Company


Midland, Michigan


Job Title
Cooler Operator


Alternate


PIt. Mech. Cr. Leader


Plant Mechanic


Spec. Welder


Jrny. Welder


TCPA Operator
CTCPAA)


Oven Wheel Op.


2,4,5-T Reactor Op.


2,4,5-T Ac. Wh. Cp.


2,4,5-T Na Wh. Cp.
C2,4,5-T Na Sl. Op)


2,4,5-T Drier Cp.


Dates
1962


1965-1968


1953-1959


1948-1959
1963-1971


1948-1959


1948-1959


1948-1950


1948-1950


1951-1971


1951-1971


1951-1971


1951-1971
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Description
Unknown


.Generic


Generic


Generic


Generic


Generic


Operated 2,4,5-T acid pilot
plant operations; wheel
operator and drier operator
jobs.


Previously TCPA operator,
basically dried 2,4,5-T
acid.


Transferred raw materials
to 2,4,5-T acid reactor and
ran the reactor.


Ran acidification
operations and a
centrifugation operation in
the 2,4.5-T acid process.


Ran a centrifugation,
bleaching rea,ction and
filtration operations in
the 2,4,5-T acid process.


Ran a drier Which dried
2,4.5-T acid and packaged
the dried 2,4,5-T acid.







Table 9


2,4,5-Trichlorophenoxyacetic Acid and Acid Ester and
2-(2,4,5-Trichlorophenoxy)proptonic Acid and Acid Ester


Production Job Titles and Descriptions
1948-1971


267 Building
The Dow Chemical Company


Midland, Michigan


Job Title
2,4,5-T Ester Op.


Spare


Silvex Operator


Tray Handler


Lorry Operator


Tank Car Loader


Operator Handyman


Tank Carman


Ronnel Operator


Phenate Op.


Dates
1953-1971


1956-1971


1962-1971


1962-1971


1951-1961


1958-1971


1958-1965


1950-1956


1970-1972


1964-1972
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Description
Operated esterification
process, added 2,4,5-T acid
and higher alcohols,
handled solid 2,4,5-T acid;
silvex was made in same
equipment.


Generic, worked as an
alternate in 2,4,5-T acid
process.


Operated reactors and
handled Silvex.


Loaded silvex trays by
shovel, pulled trays out of
oven and dumped dried
silvex into fiberpaks.


Clerical and fork lift
truck driver and
repackaging of 2,4,5-T acid.


Unloaded and sampled
2,4,5-trichlorophenol (TCP)
and cleaned presses.


Not known. Part of Organic
Chemical Production.


Unloaded tank cars
including TCP.


Operated ronnel reactors in
338 Building.


Made up sodium
2,4,5-trichlorophenate from
TCP.







Table 9


2,4,5-Trichlorophenoxyacetic Acid and Acid Ester and
2-(2,4,5-Trichlorophenoxy)propionic Acid and Acid Ester


Production Job Titles and Descriptions
1948-1971


267 Building
The Dow Chemical Company


Midland, Michigan


Job Title
KCF Reactor Operator


KeF Wheel Op.


Class 1 Operator


Class 2 Operator


LA 1 Operator


Prim. Pool Operator


Spec. Pool Operator


Sr. Pool Operator


still Operator


Janitor-Handyman


Dates
1953-1962
1959-1962


1954-1959
1963-1971


1948-1971


1948-1971


1965


1957-1962


1957-1963


1960-1963


1954-1971


1950-1971
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Description
Ran methyl
chlorophenoxyacetic acid
reactors (sam,e equipment
used to produce 2,4,5-T).


Same as the MCF reactor
operator until 1963;
probably ran Silvex
reactors from 1962 to 1972.


Ran reaction and
distillation operations in
semi-plant; TCF or 2,4,S-T
contact unlikely.


Same as Class 1 Operator
except lower labor grade.


Probably an error in census
system. Most likely a
Class 1 Operator.


Developmental work for
multiple chemical including
ronnel; TCP exposure
possible.


Same as Prim. Pool Operator.


Same as Prim. Pool Operator.


Operated TCE stills, filled
cans and drums with TCE and
possibly some esters.


10-15~ of tima unloading
2,4,5-T acid trailers,
filled containers in 339
Building, janitor work and
some maintenance.







Table 9


2,4,5-Trichlorophenoxyacetic Acid and Acid Ester and
2-(2,4,5-Trichlorophenoxy)propionic Acid and Acid Ester


Production Job Titles and Descriptions
1948-1971


267 Building
The Dow Chemical Company


Midland, Michigan


Job Title
Matl. Hd. Check


Handyman


Dates
1952-1959


1948-1959
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Description
Assigned to 267 Building,
primarily drove pick-up;
supply delivery; 1~ time
in maintenance.


Shipper, janitor work,
equipment clean-up,
presumably 267 Building.







Table 10


2,4-0ichlorophenoxyacetic Acid Esters, 2,4,5-Trichlorophenoxyacetic
Acid Ester, and 2-(2,4,5-Trichlorophenoxy)propionic Acid Ester


"Direct-Ester" Production Job Titles and Descriptions
1950-1983


489 Building
The Dow Chemical Con~any


Midland, Michigan


Organizational Unit
2,4-D Production (1950-Present)


Production of 2,4-dichlorophenoxyacetic acid (2,4-D acid) dated back to
1945. The earliest 2,4,5-trichlorophenoxyacetic acid (2,4,5-T acid) ester
production could have predated 1950 on a pilot plant scale; however,
commercial productions of 2,4,5-T acid in 267 Building began in 1950 and,
therefore, any appreciable 2,4,5-T acid ester production in 489 Building
would have occurred after 1950. Prior to the introduction of the
direct-ester operations in 1966, the product mix in 489 Building was
predominantLy 2,4-0 acid and its ester (less than 10~ and probably 3 to 4~


was 2,4,5-T acid related product).


The direct-ester process was placed in operation in 1966, but it was 1967
before 2,4,5-T direct-esters were manufactured.
2-(2,4,5-trichlorophenoxy)propionic acid (Silvex) direct-ester were produced
in the direct-ester process after 1971. With the direct-ester operations,
th,e percentage of 2,4, 5-T acid related products increased to as much as 3~


of the total production time.


In 489 Building formulation work, 2,4,5-T acid was used in liquid
formulations; packaging of dried products in 489 Building would have been
2,4,-0 acid related. Tordone operations took place in a separate
building. 2,4,5-T acid was used in one Tordon formulation that was produced
infrequently.


Job Title Dates OescriIltion
Superintendent 1969-1979 Generic


Prod. P!. Supr. 1950-1971 Generic


Production Supr. 1974-1979 Generic


Assist. Supt. 1966-1968 Generic
1969-1974


Prod. Pt. Assist. Supt. 1950 Generic
1957-1969


Projt. Supt. 1979 Generic
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Table 10


2,4-Dichlorophenoxyacetic Acid Esters, 2,4,5-Trichlorophenoxyacetic
Acid Ester, and 2-(2,4,5-Trichlorophenoxy)propionic Acid Ester


"Direct-Ester" Production Job Titles and Descriptions
1950-1983


489 Building
The Dow Chemical Company


Midland, Michigan


Job Title
Maint. Supr.


Projt. Supervisor


Techn. SUpr.


Prod. Chern. Engr.


Chern. Engr.


Prod. Chemist


Production Engr.


Prod. Dev. Engr.


Tech. Assist.


General Foreman


Foreman


Shift Foreman


Provsnl. Foreman


Crew Leader


Head Operator


Alternate
(Alternate Operator)


Spare Op.


Plant Mechanic


Utility Man Cl. 2


Dates
1969


1978-1980


1973


1971-1974


1950-1957


1975


1975


1968, 1970


1971-1973


1970-1979


1950-1979


1966-1982


1974


1951-1975


1965-1968


1956, 1959, 1966


1968-1982


1963-1979


1975


-98-


Description
Generic


Generic


Generic


Generic


Generic


Generic


Generic


Generic


Generic


Generic


Generic


Generic


Generic


Generic


Generic


Generic


Generic


Generic


Generic







Table 10


2,4-Dich1orophenoxyacetic Acid Esters, 2,4,5-Trich1orophenoxyacetic
Acid Ester, and 2-(2,4,5-Trichlorophenoxy)propionic Acid Ester


"Direct-Ester" Production Job Titles and Descriptions
1950-1983


489 Building
The Dow Chemical Company


Midland, Michigan


Job Title
C1. 2 Analyst. Tech.
(Ani. Tic Cl. 2)


Operator Analyst


Cl. 1 Spec. Analyst.


Cl. 1 Spec. Tester


D.E. Operator


Assist. D.E. Operator


Ester Operator


2,4-D Ester Op.


Assist. Ester Op.


DM! Operator


Dates
1953-1979


1950-1951


1950-1953


1950-1952


1967-1979


1966-1977


1950


1951-1971


1952-1971


1953-1969
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Description
Lab analyses of entire
product line; perhaps 3~


2,4,5-T acid related
analyses after direct ester
process come on line.


Same as Cl. 2 Analyst. Tech.


Lab analyses entire product
line.


Lab analyses entire product
line.


Operated direct ester
process and associated
equipment (included 2,4,5-T
and Silvex direct esters).


Made material transfers,
cleaned filters, operated
auxiliary equipment
(included 2,4,5-T and
Silvex direct esters).


Made esters by acid ester
process; probably 2,4,5-T
acid ester 3 to 4~ of the
time.


Same as ester operator.


Same as ester operator.


Made water-soluble
formulations of 2,4-D acid;
ran DM!. (dimethy1amine)
reactor; aminization of
2.4,5-T acids.







Table 10


2,4-Dichlorophenoxyacetic Acid Esters, 2,4,5-Trichlorophenoxyacetic
Acid Ester, and 2-(2.4.5-Tri~hlorophenoxy)propionicAcid Ester


"Direct-Ester" Production Job Titles and Descriptions
1950-1983


489 Building
The Dow Chemical Company


Midland, Michigan


Job Title
2,4.5-T Ester Op.


Tordon· Operator


Tordon· Ester Op.


Tordon· Form. Opr.


Set-Up Man


Machine Op.


Formulation Oper.


Mat!. Handler


Loader-Checker


Dates
1967-1979


1964-1975


1967-1975


1967-1970


1968-1982


1976-1978


1974-1982


1968-1982


1969-1982
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Description
Operated direct ester
process & associated
equipment (included
2.4.5-T & Silvex esters


Formulations of picloram;
only one formulation (low
volume) was with 2.4,5-T
acid (597 Building).


Formulation and
filter-cleaning; mostly
2,4-0 acid and Tordon·
(597 Building).


Same as Tordon·Ester
Operator.


Set up packaging machinery
for drumming entire product
line including 2.4.5-T acid
formulations (blew out
lines. Changed transfer
hoses. sampling).


Probably drummed 1 and 5
gallon cans for entire
product line.


Formulated products
throughout the entire
produc t line.


Filled cans and drums,
entire product line.


Handled material with
fork-lift trucks and filled
drums a small percent of
the time.







Table 10


2,4-Dichlorophenoxyacetic Acid Esters, 2,4,5-Trichlorophenoxyacetic
Acid Ester, and 2-(2,4,5-Trichlorophenoxy)propionic Acid Ester


"Direct-Ester" Production Job Titles and Descriptions
1950-1983


/j89 Building
The Dow Chemical Company


Midland, Michigan


Job Title


Drum Filler


Dates


1951-1969


Descrit'tion


Filled cans and drums;
entire product line.


Clerk-Tank Car Unloader 1950-1981 Handled tank cars between
tank farm and building,
cleaned sparkler filters,
some 2,4,5-T acid involve~.


Lorry O-Handyman


Janitor-Handyman


1953-1969


1950-1953
1962-1982
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Drives forklift trucks and
possible some maintenance
throughout the plant.


Cleaned sparkler filters
and handled materials;
possible contact with all
products.







Table 11


Ronnel (O,O-Dimethyl-O-(Z,4,S-trichlorophenyl)-phosphorothioate)
Production Job Titles and Descriptions


1955-1977
267, 338, 840 Buildings


The Dow Chemical Company
Midland, Michigan


Organizational unit
Organic-Semi Plant (1955-1957)
Chem. Prod. Dev. Dept. January 1957-January 1963 (Korlan basically same
product as Ronnel)
Ronnel-Zytron February 1963- February 1970
Cyclic Products (Ronnel) March 1970-Karch 1973
Animal Health Kay 1973-September 1974
Dursbane/Ronnel September 1974-September 1980 (Ronnel production ceased
at the end of 1977)


The Ronnel process was reassigned to different organizational units on
numberous occasions during its time of production, and has changed buildings
three times. The process was developed in the organic semi-plant in 267
Building in 1955 and became part of the Chemical Production Development unit
in 338 Building in 1957. In 1963, ronnel was briefly referred to as
Korlane-Zytron and then as Ronnel-Zytron. In 1971, Ronnel operators
were assigned to Cyclic Products. For a one-month period in 1972 ronnel was
produced by personnel from the Dursbane plant. In 1973, the ronnel
process was moved to 840 Building and became part of the organizational
unit, Animal Health. Finally the Ronnel operations were made part of the
Dursbane-Ronnel unit. Note that Ronnel followed Clopidol so that the
Clopidol operator worked only on Ronnel from 1973 forward. Job titles,
dates and descriptions involving Ronnel operations for the years prior to
1963 and between 1971 and 1972 have already been covered in the Table 9.


Ronnel/Zytron (1963 - 1970)
Job Title
Asst. Supt.


Chemical Engr.


Foreman


Shift Foreman


O-methyl/Ron. Op.


Dates
1963


1963


1963-1967


1970


1963-1970
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Description
Generic


Generic


Generic


Generic (covered multiple
processes.


Operated reaction part of
system (all closed vessels)
(O-methyl
chlorophosphorothioate) and
operated Ronnel process,
some lab work.







Table 11


Ronnel (O,O-Dimethyl-0-(2,4,5-trichlorophenyl)-phosphorothioate)
Produ~tion Job Titles and Descriptions


1955-1977
267, 338, 840 Buildings


The Dow Chemical Company
Midland, Michigan


Cyclic Products (1970 - 1973)
Job Title
Phenate Oper.


Job Title
Zytron Cp./Phenate Op.


Phenate Oper.


Sr. Pool Oper.


Ronnel Oper.


Dates
1964-1967


1967-1969


1963


1970-1972


1970-1972


Description
Hade amine esters and
sodium phenate salt of
2,4-dichlorophenoxyacetic
acid; reacting, s~ling,


filtering and drumming.


Hade up phenate solutions,
loaded caustic soda and
2,4,S-trichlorophenol (245
TCP) , ran analyses of 245
TCP.


Generic


Made up phenate solutions,
loaded caustic soda and
2,4,5-trichlorophenol (245
TCP), ran analyses of 245
TCP.
Ran ronnel process


1973-1974


Ronnel/Clopidol (1973 - 1974)
Job Title
Production SUperv.


Tech. Suipervisor


Asst. Chemist


Dates


1973


1974


Description
Generic


Generic


Generic


Foreman


Shift Foreman


Utility Man Cl. 1


Spare


1973-1974


1973-1974


1973


1973
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Generic


Generic


Generic


Generic







Table 11


Ronnel (O.O-Dimethyl-O-(2.4,5-trichlorophenyl)-phosphorothioate
Production Job Titles and Descriptions


1955-1977
267, 338, 840 Buildings


The Dow Chemical Company
Midland, Michigan


Job Title
Clop idol Operator


Ronnel Oper.


Asst. Clopidol


Handyman


Dursbane/Ronnel (1974 - 1977)
Job Title
Production Engineer


Asst. Chemist


Shift Foreman


Dates
1973


1974


1973


1973


Dates
1975


1975


1975


Description
Mostly worked as a Ronnel
Operator.


Ran ronnel process.


Probably same as Ronnel
Operator.


Generic


Description
Generic


Generic


Generic


Spare


Alternate


Utility Han Cl. 1


Handyman


Ronnel Op.


Dursbane Insectcide Op.


1975-1980


1980


1974-1976


1975-1976


1974-1977


1975-1976
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Generic


Generic


Generic


Generic


Operated ronnel process.


Probably operated ronnel
process.







Table 12


Erbon (2-(2,4,5-trichlorophenoxy)-ethyl 2,2-dichloropropionate)
Production Job Titles and Descriptions


1955-1974
441 Building


The Dow Chemical Company
Midland, Michigan


Organizational Unit
Emco Ester (1955-1957)
SODTCA (sodium trichloroacetate)/Erbon Plant (1957-September 1970)
Dow ECR Resins (September 1970-December 1974)


Erbon was produced from 1955 to 1974 in 441 Building. Production of erbon
ceased by 1975. During its years of production in 441 Building, erbon was a
part of three different organizational units shown above with appropriate
dates listed. Erbon production was performed sporadically, based on product
demands and represented a small fraction of the efforts for a given
organizational unit. Approximately 30~ of an operator's time was devoted to
erbon production. The ra~aining time was devoted to other operations,
namely morpholine production. Sodium trichloroacetate and electroconductive
(ECR) resins were also produced in 4111 Building by personnel on the same
organizational unit lists. Chloromethyl ether was a raw material used in
the ECR process. Erbon was handled only in Liquid form.


Tne size of 4111 Building workforce varied from 25 in 1957 to 110 in 1970.
However, the majority of the operating personnel would have been assigned to
sodium trichloroacetate or ECR resins on a full-time basis.


Job Title
Plant Mech.


Handyman


Head Op.


Spare Op.


Alternate Op.


L. & S. Oper.


Reactor and Still Op.


Dates
1955-19711


1955-1974


1955-1974


1972-1974


1969-1972


1955-1960


1960-1974
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Description
Generic, erbon exposure,
likely.


Generic


Generic (erbon exposure
possible)


Generic (all processes)


Generic


Ran Leveronic and styphen
processes on batch basis
(erbon exp,osure possible).


Ran up to six processes,
inclUding erbon, added
ethylene oxide sampled and
anlyzed
2,4,5-trichlorophenol, and
filled drums.







Table 13
Dowicide- Products Production Job Titles and Description


1935-1980
265, 206, & 349 Buildings
The Dow Chemical Company


Midland, Michigan


Organizational Unit
Dowicide- Production (1935-1978)
Pentachlorophenol (1978-1980)


The Dowicidee antimicrobials operations in 265 Building involved the
production of several different products including pentachlorophenol (PCP),
tetrachlorophenol (TetCP), 2,4,6-trichlorophenol (246TCP) and
ortho-phenylphenol. The chlorophenols were made by direct chlorination of
phenol, with subsequent distillation. Drying or flaking operations include
all of the above products plus 2,4,5-trichlorophenol (245 TCP). Packaging
and warehouse operations also took place in 265 Building. Operations in 265
building shut down in August 1978. The Dowicides organizational department
changed names to Pentachlorophenol in August 1978. PCP production and some
redistillation of TCP continued in 349 building until December 1980.
Although Dowicide products, such as pentachlorophenol (1935-1941), were also
produced in 206 Building, no 245 TCP was used in that building.
Tetrachlorophenol and pentachlorophenol were manufactured in 265 Building
during 1941. Ortho-phenylphenol and chlorophenyl phenol were also made in
206 Building.


Job Title
Superintendent


Assist. Superintendent


Warehouse Supervisor


Chemist


Chem. Engr.


Prod. Engr.


Prod. Dev. Engr.


Environmental SUpervisor


Project SUper.


Prod. Supervisor


Main. Supervisor


Tech. Supervisor


Dates
1952-1964
1973-1980


1952-1965
1968-1974


1969-1975


1939


1942, 1978


1975-1980


1966


1977


1977-1980


1974-1980


1974


1973
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Description
Generic


Generic


Generic


Generic


Generic


Generic


Generic


Generic


Generic


Generic


Generic


Generic







Table 13
Production Job Titles and Description for Dowicide~


1935-1980
265, 206, & 349 Buildings
The Dow Chemical Company


Midland, Michigan


Job Title
General Foreman


Foreman


Prorsnl Foreman


Subfa reman


Shift Foreman


CreOJr Leader


Alternate


Head Oper.


Spare Oper.


Utilityman


utilityman Class 1


utilityman Class 2


Sr. Prod. Clerk


Sr. Clerk


Shipper Handyman


Packer and Shipping Clerk


Dates
1972-1977


1945-1980


1971


1935-1946


1971-1980


1947-1967


1956-1972


1935,
1946-1974


1951-1956
1967-1980


1948-1958


1972-1979


1958-1972


1970-1975


1946-1959,
1967


1960-1962


1944
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Description
Generic


Generic


Generic


Generic


Generic


Generic


Generic


Generic


Generic


Generic


Generic


Generic (10-15~ of time
sampling, rest maintenance
throughout the building).


Clerical work; some
sampling and analysis
(small ~ of time on 245 TCP
and PCP).


Same as Sr. Prod. Clerk.


Made up special orders of
products, maintained
clerical records.


Clerical work and shipping;
no 245 TCP handling
involved.







Table 13
Production Job Titles and Descriptions for Dowicide­


1935-1980
265, 206, & 349 Buildin&s
The Dow Chemical Company


Midland, Michi&an


Job Title
Chlorinator Operator
(1st Chlorinator Op.)
(2nd Chlorinator Op.)


Assistant Op.


Operator


Class 2 Operator


Operator Helper


Relief Man


Flake Bed Drier Operator


Blender-Flaker Operator


Finishing Operator


Dow Dry ~erator


(Dowicide Drier Oper.)
(Drier Op.)


Dowicide- Operator


still Operator


Dates
1943-1979


1947
1947-1975


1941,
1943-1946


1935-1942


1943, 1945


1935-1942


1942


1963-1979


1965-1975


1975-1980


1943-1973


1942,
1978-1980


1973-1980
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Description
Operated the chlorinators,
unplugged lines, operated
scrubbers (PCP and 245 TCP
as a minor contaminant
only), lab sampling.


Ran flaker, operated and
cleaned out chlorinators.


Probably operated
chlorinators, flakers and
dryers.


Probably the same as
operator.


Probably assisted the
operators.


Probably assisted the
operators.


Operated fluid bed dryer;
filled packs; operated
fork-lift trucks (primary
PCP) .


Blended mixtures of
products (probably wore
respirators) .


Operated PCP finishing
(block casting).


Operated dryers for
Dowicide- antimicrobials
other than PCP.


Operated batch chlorinators
and stills.


Started-up and operated PCP
stills, sampled lines and
performed analytical work
on 245 Tep.







Table 13
Production Job Titles and Descriptions for Dowicide~


1935-1980
265, 206, & 349 Buildings
The DoW' Chemical Company


Midland, Michigan


Job Title
Flaker Miller
(Miller Flaker Op.)


Flaker Operator


Mill. Flake, Operator
PE Tet 2S Gr


Mill. Flake ep.
A I II Grinder


Priller Operator


Miller
Shift Miller


Handyman


Janitor-Handyman


Head Packer
Head Packer and Inspector


Dates
1947-1948,
1951-1956,
1960-1975


1943-1951


1956-1960


1956-1960


1972-1975


1945-1948
1966


1945-1950
1974-1980


1962-1973


1942-1960
1937-1940
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Description
Ran flakers and hammer
mills; potential exposure to
all Dowicide- materials.


Ran flakers; potential
exposure to all
Dowicidee materials.


Probably ran hammer mill
for PCP, TetCP, and 245 TCP.


Probably ran hammer mill for
ortho-phenylphenol.


Operated prillers for PCP,
high potential for exposure
to PCP but wore a
respirator during bagging
operations.


Operated hammer mill to
break up products; cleaned
mill; potential exposure to
all Dowicides~
antimicrobials.


As of more recent period
drummed 245 TCP part of
time; loaded dumpsters,
unplugged lines; high
potential exposure to
dioxins.


Janitor work tended to be
in nonproduction ar,eas;
handyman could have been
involved in maintenance
work within plant.


Head packer spent
less time doing actual
packaging and more time
supervising.







Table 13
Production Job Titles and Descriptions for Dowicide­


1935-1980
265, 206, & 349 Buildings
The Dow Chemical Company


Midland, Michigan


Job Title
Shift Packer
Packer
Packer Helper


Pel. Mil. S. Pk.


Warehouseman


Janitor


Master Clerk


Shipping Clerk


Assistant Shipping Clerk


Dates
1959-1972
1939-1974
1939-1943


1956-1960


1975-1979


1936-1959


1959-1979


1943-1947


1942
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Description
Loaded fiber packs;
potential exposure to all
Dowicidee materials.


Ran pelletizer and packaged
the resultant products
(worked with sodium salts
from fluid bed dryer),
primarily PCP.


Loaded with forklift
trucks, handled tubs of PCP
(in plastic sacks the could
leak): low potential for
exposure to 245 TCP which
would have been handled in
fiberpacks.


Cleaned up, could have
worked in warehouse area.


Clerical work: no material
handling.


All clerical work.


All clerical work.







Table 13
Production Job Titles and Descriptions for Dowicidee


1935-1980
265, 206, & 349 Buildings
The Dow Chemical Company


Midland, Michigan


Pentachlorophenol (1978 - 1980)
This department was previously called Dowicides - the name was changed in
1978. Pentachlorophenol production ceased in December 1980


Job Title Dates
Superintendent 1978-80


Production Supervisor 1978-80


Foreman 1978-80


Shift Foreman 1978-80


Chemical Engineer 1978-79


Production Engineer 1978-80


Uti lityman Cl 1 1978


Spare 1978-80


Chlorinator Operator 1978


Description
Generic


Generic


Generic


Generic


Generic


Generic


Generic


Generic


Operated chlorinator,
unplugs lines, operates
scrubber (Penta Tep as a
minor contaminent only);
lab sampling.


Finishing Operator


Dowicides Operator


1978-80


1978-80
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Operated penta finishing
(block casting).


Operated batch continuous
chlorinators and stills







Table 13
Production Job Titles and Descriptions for Dowicidea


1935-1980
265, 206, & 349 Buildings
The Dow Chemical Company


Midland, Michigan


Job Title
Handyman


Warehouse Operator


Pentachlorophenol Operator


Project Manager


Sr. Operations Foreman


Operations Foreman


Dates
1978-80


1980


1980


1980


1980


1980
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Description
As of more recent period
drummed TCP part of time;
loaded dumpsters, unplugged
lines; high potential
exposure to dioxins.


Loaded forklift trucks;
handled tubs of
pentachlorophenol (in
plastic sacks that could
leak); low potnetial
exposure to TCP which would
have been handled in
fiberpacks.


Operated penta finishing
(block casting).
Generic


Generic


Generic







Table 14


Pentachlorophenol Production
Job Titles and Description


1947-1966
466 Building


The Dow Chemical Company
Midland, Michigan


Organizationai unit
Pentachlorophenol (1947-1963)
Benax· surfactant (1953-1966)


A pentachlorophenol (PCP) process was operated in 466 Building from November
1950 until April 1966. However, it appears that production was not
continuous, gaps occurred in 1954-1955 and in 1959. This is mostly likely
due to the fact that these units served to supplement PCP production in 265
Building. It also appears that flaking of PCP and other products received
from 265 Building may have occurred prior to 1950. Despite the name of the
unit. PCP production was only one of three major processes within the unit,
the others being butyl salol and Dowfax· (dodecyl diphenyl oxide
disulfonate) production. In addition, a number of lesser products were
produced including for a short period of time (approximately 1951 - 1958)
zinc trichlorophenate. Except for the special analyst, class 1 who spent up
to 40'" of his time analyzing zinc trichlorophenate, the jobs associated with
zinc trichlorophenate process are known only through presumption. It is
probable that the rotary drier fluid operator and the grinder-blender
operator ran the zinc trichlorophenate process as well as the PCP process.
The organization unit continued after cessation of PCP production.


Job Title Dates Description
Superintendent 1951-1965 Generic


Plant SUperintendent 1965 Generic


Assistant Supr. 1949-1957, Generic
1966


Chemist 1952 Generic


Prod. Dev. Engr. 1965-1966 Generic


Foreman 1947-1966 Generic


Subforeman 1951-1962 Generic


Shipper 1953-1966 Handled packages of PCP as
they were shipped.
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Table 14


Pentachlorophenol Production
Job Titles and Description


1947-1966
466 Building


The Dow Chemical Company
Midland, Michigan


Job Title
Special Anal. Cl. 1


Anal. Cl. 1


Handyman


Janitor-Handyman


Head Operator


Chlor. Cp.


Assist. Chlor. Op.


Fla1cer Oper.
(Kicronizer Op.)


Rot. Dri. Fl. Op.


Fl. Bed Drier Cp.


Grinder-Blender Cp.


Dates
1956


1955


1948
1956-1965


1950-1966


1951


1951-1953.
1956-1958,
1960-1966


1950-1951


1947-1961


1953,
1955-1956


1960-1963


1951-1958
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Description
Analyzed zinc
trichlorophenate up to 40~


of the time; grinding of
lab quantities.


Presumably the same as the
special analyst.


Generic


Generic


Generic


Operated chlorinators for
the production of PCP, added
raw materials, transferred
PCP.


Assisted the chlorinator
operator in the PCP process.


May have fla1ced PCP
received from 265 Building.


Operated rotary driers for
PCP process, handle PCP and
perhaps zinc
trichlorophenate.


Operated fluid bed driers
presumably for NaPCP.


Operated grinder and
blender, presumably handled
PCP and possible zinc
trichlorophenate.







Table 14


Pentachlorophenol Production
Job Titles and Description


19t;7-1966
t;66 Building


The Dow Chemical Company
Midland, Michigan


Job Title
Hiller


Mill and Blender Cp.


Contain. Fill.
(Containr. FLR)


Pak Filler


Dates
1947


19t;8-1963


1951
1956-1958


1952
1956-1958
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Description
Operated mills & blenders
presumably handled PCP


Operated mills and blenders,
presumably handled PCP.


Filled containers,
presumably handled PCP.


Presumably filled pacKs
with PCP and NaPCP.











APPENDIX C


Dow Process Flow Diagrams
Figures 11 through 21


The Dow Chemical Company
Midland, Michigan
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Figure 11


Z.4.5-Trichlorophenol BloCK Flow Diagram
1946-1966 (199 Building)


The Dow Chemical Company
Midland. Michigan
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Figure 12


2,4,5-Trichlorophenol Neutralization,
Flaking and Distillation Block Flow Diagram


265/349 Building. 1946-1978
The Dow Chemical Company


Midland, Michigan
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Figure 13


2,4,S-Trichlorophenol Block Flow Diagram
80' BUilding. 1966-1979


The Dow Chemical Company
Midland, Michigan
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Figure 14


2.4,5-Trichlorophenoxyacetic Acid and Acid
Ester Block Flow Diagram


267 Building, 1950-1971
The Dow Chemical Company, Midland, Michigan
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Figure 15


Silvex Acid and Acid Ester Block Flow Diagrac
26i BUilding. 1958-19il


The Dow Chemical Company
Midland. Michigan


Raw Material Storage


Trichloro- Sodium 2-
Alcohol Water Caustic phenol ~hloropropion Bleach Hydrochloric


=r~ Acid


I
L ~" 1I


Reactor Operator


1_ Reactor


--- --- - ----- -.--.----- --- - -I'


Steam Stripping


.
Reaction


Reaction
Salt Wheel Op ~rator


-i---- -- --- --- - ------- -- -- --
Acid t.'hesl Op ~rator


J~_ Filtration -...
- ----I r- -- ---,...•


,I! I I
I W_<1ilhing 1


Reactor (Cuuifugation)
I


Dryer
I
I


~ 1
L. ___ -- - -


I
Distillation ...


Filtration I Packaging


I
I !


Ester Operator ~


Esters I
WarehouseStorage I


-121-


I
~~ryer Operator---------


I







Figure 16
Z.4.5-rrlchloropneno~yacecic Acid Direcc Ester


Block Flow Diagram. 1967-i979. 489 Bu~ld~ng


The Dow Chemical Company
Midland, Michigan
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Figure 17


Silvex Direct Ester Block Flow Diagram
1972-t978. 489 Building


The Dow Chemical Company
Midland, Michigan
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Acid phenol


I .


II \11 ~
~ ...-


Reaction -
'\


~


Distillation


. Reaction


....


• 'I


Reaction


'It


Decantation - rep
Recovery


cohol -
Iso Cetyl
Dowanol PiB (a mixture of
butyl and isobutyl ethers Alcohol
of propylene glycol) Distillation Recycle


opionate -
-Monochloro-


propionic Acid Ester
of one of above
alcohols. Quarantine


,


Product Storage


+


-123-







Figure 18


Formulation and Packaging Processes for
Herbicides Block Flow Diagram


489 Building. 1950-1983
The Dow Chemical Company


Midland, Michigan
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or


2,4-D
Amine Surfactant Chelator


Esters of KCPJI
2.4-D, Silvex.
or 2.4.5-T


Petroleum
Solvent


\ I , II it.


Amine Reaction
and


Blendor


Phenoxy Aminle Formulation


.,


Blendor


Phenoxyalkanbic Ester Formulation


Tank Cars 30 or
50 gal.
Drums


~


5 gal.
Containers


If


1 gallon
Containers


2,4,5-T • 2,4,5-Trichlorophenoxyacetic Acid
2,4-D • 2,4-Dichlorophenoxyacetic Acid
'Silvex • 2(2,4,5-Trichlorophenoxy)propionic Acid
MCPA • 2-Methyl-4-chlorophenoxyacetic Acid
Amine • Dimethyl amine or Ethanolamine or Isopropanolamine for 2.4-D


Triethylamine for 2.4,5-T


-124-







1955-57:


Figure 19


Ronnel Block Flow Diagram
267 Bldg., 1958-72: 338 Bldg .• 1973-77:


The Dow Chemical Company
Midland. Michigan
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Figure 20


Erbon Block Flow Diagram
1955-1974


441. 649 Building
The Dow Chemical Company


Midland. Michigan
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Figure 21
Pen~achlorophenol Block Flo~ Diagram


1937-1980
265, 349, 466 BUildings


The Dow Chemical Company
MidlaDd, Michigan
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Appendix D


Dow Analytical Method Abst~acts


Abst~acts 1 through 46


The Dow Chemical Company
Midland, Michigan
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HETHOO MLW.64.19
DA:E 7 Ap~il 1965


PL~OSE the determination of co~pounds capable of causing chloracne
in 2,4,S-Trichlorophenol process samples by gas-liquid chromatography


OESC!!PTIOM Determination of 2378 TCDD; 1378 TCDD; and the sum ot
231-trichloro-8-methoxy-dibenzo-p-dioxin and 22'44'
~;..pantach.lc:'Q-S-:=uho::ry4i;lh.:cYlc:cidain 24S 'rCP p~oc:u: sa::'? Ie:.
~a c~ounds ara sa,ara~ed by m3:n= cf GLC with llama ionization
dst.ctic~. Conc~ntr:tic~ levals cf 10 p;= to ~ ~unt: may be
diltar:Un&C by this prcC:1ll~ura with and accu.racy cf +1- 10'.:0.


PURPOSE


oESCEI.P'rICGi


No. B747b
31 July'197S


Frocad~r~ applicable to the assay of 2'5 'rCP in the r.n!8 cf 85
to 100~ and datar.:inaticn cf 237a Tceo concentrations asscciatad
with 2~S 'rCP. ~~ assay is o=tain~d by tha addition cf 2~6


t~ichlcrophancl as an int.~l standard and analysis by GLC with
th'lIIn:.:1.l conductivity diDtiilcticn. ~ilIl 2378 'rCDO concentration: an
c!otar:=u~d by a ben:enill enncticn cf an a~'-1GQ~: c~s~ic selution
of 245 'reP and e:rn.minuion of tha .:nnc: by GC-MS. 'rCOO
racovaries ara lOa +1- 2~ by this prccG~ra witb a praci:icn of
+1- 2~. ~a limit cf d.taction is 0.01 to 0.02 PJ= (ceflnac as
2.! tim3s tha neise level) .


•


~E.HOC ~W.6S.10


CAT£ 7 July 1965


ClSCAI1!!O~ Preco~ra a;~licabl. to the d.ta~nation cf 2S7S 'rCCC in 24S
'rCP. ~a 2378 'rC~C concentraticns ara deter.=ined by a chlcrofc~


axtracticn cf an aq~.e~= caustic selution of 245 TCP ~~d


~naticn of the .~ract by CLC with flama ioni=a~icn


dataction. TCOO racev.ria: ara gO to 10S~ for s~l.s pra~araa


at ccncontra~icn: of 1 to S~. ~a accuracy cf this m3thcd is
+1- S~ witb a lcwar d.t.c~icn limit of a.s Pr~'
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ANALYSIS HETROD NUK!!:R 4


KETROD KL-AH-7l-48


DAn: 24 Sepc_ber 1911


,qapOSE: Deterai=at10n of 2378 TCDD in 24' -Trichlorcpbenoxyacat1c acid
and relaced macer1als.


DESCIIPTION Procedure appl1cable to the determination of 2378 TCDD and o:har
related chlorinated ..tertals 1n 24'-T Acid; 24-D acid and
relatad acidic and pbenal1c aacarials aDd escer. of these acid.
(245 TCP; cacracbloropbaacl; pencachlorophenol; a~ escers of
che.e ac1ds). Tha 2378 rCCD 1s .e,aracad troe the .ample catrtz
by au orsaD.1c lolftcc utracUon (ban:eu or he.zane) of an
aqueous caustic .olutioc of the ple or by .1lica lel column
cbrcnucolraphy of nac-1on1:able ples .uch as e.ters. The
result1n; residue 1. ccncentratee and a portion e%amined by
GC-ftS. TCDD recover1e. Ihould be 1001 +/- 13% in .piked .~les


over a ranle of 0.1 ppc to over' ppm. !he precision of this
proc.du~. for d~l1c.t. s&aQles should ~ +/- 1'%.


ANA1.YSIS HEtEOD WHBER S


KETBOP
.DATE


PURPOSE


DESClUP1ION


KL-AH-72-37
25 June 1972


D.ta~=a:10n of 2378 TCDe in 245 TCP


Procedure appl1cable to the deceraina:1on of 2318 TCDn in 245
rcp. The 2378 TCDD is leparacad fr== the .~l. =atrix by an
organic .olvent extraction (beczece) of an aqueous caustic
.olution of the .ample. The re.ul:iuc residue is ccncentrated
acd a portion examined by GC-HS. T~~ re¢overie. i~ Ipiked
samples over a ranee of 0.0' pp to over 1 pp should be 1001 +1­
l~. By tbis pr=cedure with a prec!s10n ot duplicate lamples of
+1- 151.. The lower limit of deteciLon is O.OS ppm.
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HErEOD
DATE


Ptm10S£


D!SCF.!PT!ON


PImPDSE


DtSCRIFnON


ANAlYSIS HETBOD ~!R 6


M!.-AM-73-45
14 J~ce 1973


Deter=inat1oc of chlorinatec diben:o-p-dic:1cpurified PCP by
l1~~id ch~tography


Applicable-to the determination of Hexachlorodibenzo-p-dioxin
('£~n) 1c. tM ra~a of 0.5 to 10 ppm acd octacblorodiben:e-p­
dic::in (OC'DD) ic thal ra~llI of S to 60 ppm 1: purified PCP
prasarvat1ve. Tha ECDD a:e OCDD ara ••~arated fro: th~ .~l.


l:la'tri: by a sclVilln: e:nncticc (~n.nu) of an a~.Qu.s c:austic
.~le solutlon tollew~o by 1en e:c~n;a leparation a~ ra5idu£
c:encentra:1oc. A perlioo of t~ c:enc:u:.trat~ e:n:rac:- is c:::.z::1n.ui
by ra~r,e-pha9a partition liquid c:hrcm3toi:ra~by &ith ultraviolet
detectien. liOD and OC'm) nceviiIlr1.:! of .p11ad purified PCP
I~les wam 93 to 104%. TO. ~$ults for a .i~le determination
Otl ~ i1V2n u:mple .hould bit .cc~:rau nthin -t/- 20.% rdativ~
erTOr. ~ 1ostru=aot ra~ecsa was calibrated ~!ing &%te~l


.tandarcs.


AR.ALYSIS M!TEOD NUH!EB 7


KI.-A!'.l-13-S3
2~ Septac~r 1973


Determination of chlorinated diben:o-p-dio:1ns in purified .odi~


.alt of PCP by liquid chr~ato:raphy


Appli~able for the deter.:1~tion of £COD in the ra~a of O.S to
10 p~ and oeon in th2 ra~ll! of S to 60 Pi= in the ;odium salt of
PCP an:1=icrobial. The £CDD and OCDD ara sa~ar6ted fro: th2
.~le =atr1: by a .ol~~t e:t~ac:ion (be~:eu2) o£ a aqueous
caust1~ .~pl. solution follov~d by ion c:eha~e separation a~


residua coneen:ra:1o~. A portiou of the coneentr.tee ~rac: is
e%a:iue: by reversa-phase par~1tLou liq~id chromatography .~~h


ultraviolet detection. E~D a:e OCDD recoveries of spik2t .edi~


.alt of PCP sGIm:plu W<ilS 94 to 103'. The nsulu fer a si-e.gle
deter.=inatio: ou a' 11~n .~le .hould be accurate W1thio +1- 20%
ra!at1~ error. !be 1~tru:.ut ras~o~a ~s ~licrated usiOi
e.:nenlAl Itandards.
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ANALYSIS METHOD NUMBER 8


METHOD ML-AM-73-76
DATE 14 Decembe~ 1973


PURPOSE Dete~ination of HCDD and OCDD in Dowicide G-ST B~and of pu~ified


sodium salt of PCP by GC-MS.


DESCRIPTION Applicable to the dete~ination of HCDD and OCDD at the ppm level
in Dowicide G-ST B~and of pu~ified NA PCP. A sample of Dowicide
G-ST B~and of pu~ified NA PCP is dissolved in 1:1
benzene/methanol (V/V) and is transferred to an ion exchange
column where the HCDD and OCDD a~e separated from the sample
matrix. The column eluent is concent~ation and a portion of this
concentrate is evaluated by GC-MS. The recovery for HCDD and
OCDD in spiked samples is 9~ +/- 3~ by this procedu~e with a
precision of +/- 1~ for duplicate samples.


ANALYSIS METHOD NUMBER 9


METHOD ML-AM-74-40
DATE 8 November 1974


PURPOSE Dete~ination of 2378 TCDD in
0,0-Dimethyl-0-(2,4,5-trichlorophenyl)Phosphorothioate (Ronnel).


DESCRIPTION Applicable to the determination of 2378 TCDD in
0,0-Dimethyl-0-(2,4,5-t~ichlorophenyl)Phosphorothioate.An
appropriate sample (5 grams of material slurried with 15 ml of
2~ benzene in hexane) is put through a clean-up procedure
(silica gel and alumina columns) to separate the 2378 TCDD from
the sample mat~ix. The final cleanup eluent is concent~ated and
a po~tion of this concentrate is evaluated by GC-MS. The
~ecovery for spiked samples is 90 to 95~ by this p~ocedure with a
p~ecision of +/- 2~ for duplicate samples. The limit of
detection using this method is 5 to 10 ppb. The instrument
response was calibrated using external standards.


ANALYSIS METHOD NUMBER 10


METHOD
DATE


PURPOSE


DESCRIPTION


No. 87619b
17 December 1975


The determination of 2378 TCDD in 245-T acid butoxy ethanol esters


Applicable to the analysis of 245-trichlorophenoxyacetic acid
(245-T acid); butoxy ethanol esters. Procedu~es are given for
the dete~ination of the assay of 245-T acid; butoxy ethanol
esters and free acid. The acid equivalent is calculated from the
assay. Also a procedure is given for the determination of 2378
TCDD, The 2378 TCDD is separated from the sample matrix by
silica Gel column chromatography. The eluent is concentrated and
a portion of the final residue is examined by GC-MS. The
precision of this procedure is within 2~ of the amount present
and a deteetion limit of 0.01 ppm.


-132-







M£!iiOC
CA1'£


PURPOSE


D£SCRIf,T10!1


~o


CATE


Pi.11l:0S£


D£SCBIPT!OH


AlTAI..YSIS KETHOC ~£E 11


No. 90110a
17 Se~t~G~ 1974


Oeta~ation of 2378 TCDD in wa2d and brush kille~ !or=u!ations
of the trill1:bylamina salt of 2, ~.5 t:-ic:hlor'ophlllno:cyacaUc: add.


Applicable to the analysis of the weed and brush killer which are
a formulation of the-triethylamine salt of 245-T acid. Procedures
ara liv~~ for the determination of 245-7 aci~ .quival.n~ by
.~rac:tion with ~tbyl iso~tyl ketone an4 apparant I~acific:


lravity at 20 DEC C. ,~ thesa data the ccnc:ontra1:ion of tha
active in~r'adi.~t Ctriethyla=ina lalt of 24!-T ac:ic); in.~t


ingradimn1:s and tb_ pound: of 2.5-7 acid equtvalL~t par (allon
ara calc:ula:ad. Also a pree.tiura is livllln for the datanoination
of 2$72 !CDD. The 2378 Te~D is 18~arat.d frem tha sac;lo :'1:r~


by silica Ie! column chramatc3ra~hy. The elumnt is conc:antrated
and a pcr1.io:l of the final rasidua is uamined by GC-!!!S. T?111l
precision of tbis preeadura is within 2~ of t~a &moun~ pra3antj
det.etion limit 0.01 ppm.


ta.-A!!-75-J4
20 Hay 197$


Detercdnatien ef 2J72 TeOD in 245-7 aekd and ralated ~1:arials


A~~lica~l. to tha detar.ci:latien of 4073 TeDO and ot~ar ralatad
chlorinated materials in 245-T acid and also 2.4-D; and related acid:
and phenolic materials and esters of these acids. The 2378 TeDD (and
ralatad c~ounds) ara .3~aratad fr~m the s~l. matr~ by: 1)
the .~rac~ion cf an aqueous caustic selution of chlorinatad
phenols. 2) or by ien e==nan!. chromatography of chlorina~ad


phen==7&cttic acids in 1:1 ben%.nG/ma~hanol (v,v). 3) or by
silica lel celumn chromate3ra~hy of non-ionizable s~L.: such as
estars in 20~ benz.n. in hexane. !be rasi6u.s from the:a
••~aratiQn techniques are conc:ant~t.d and a portion of the
ccncentrata .valua~od by ~-~. tba pracisicn of this prccad~~


fer du;licat.·I~l.s is +/- 20:. Tba lower l~it of dataeticn
is 0.01 to 0.02 ppm.
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ANALYSIS HETBOD N't1MBEIl 13


KE1EOD ML-AL-75-0l028
DATE 14 AUlUS~ 197~


p~ost De~ermiaat1oe of 2378 TeDD in prQ~yleoe Itreel butyl et~er ester
of 245-T &cH.


DESCRIPTION Applicable to thl dltermima~10n of 2378 TCDD in ~ro~,leua Ilyeol
buryl I~her IS~lr of 245-1 acid. A .ample of thl estlr of 245-T
11 d1..elftd 1n hexaua aDd transferred to a l111c& Id col\ZZm
wbere the 2378 TOCD 1. .epara~ed from the .ample .atrix. The
c:olUlm eluate 11 couceDtra~ed aM a ponion of the coucentrau
evaluated by GC-KS. The predsion of thi. proc:edure 11 +/- 20%
of the amoun~ prl'IQ~. The lover limit of dlt~t1on vas 0.01 ppm
(defined a. 2.' time. the n01.e leftl).


mAL1SIS KE'lBOD NtJHJn 14


~OD ML-AL-76-OO943
DATE 23 July 1976


PO!10SE Determinat10n of 2378 TeDD 1n O.O-Dtmethyl-o-245-tr1chlorophenyl
pho.phorothioatl (feachlorpbo'~OIIIIIOnnaIlI) ("onnel).


DESCRIPTION App11cable to to. determ1ca~1on of 2378 TCDD 1n fenchlorophos.
!be 2378 TeeD is .e~ar&ted from the .ample .atrix by silica III
aad alaina ccluan chroaa~olraph7. The tiDal column eluate 11
concentrated a:d a portion of the couclntrate 1s evaluated br
GC-MS. The ~r.c1.ion of thi. procedure is +/- 20% of the amount
~r.seDt. The lover limit of detection 1. 0.01 ~~c.


HEnOD
DAn


DISClU:P'rION


mALYSIS K!TBOD RUKBEa 15


ML-AL-77-02453A
14 December '1977


Dete~naCion of 2378 TeeD 1n 24S-Tr1cbloropbe~01


A~~licable to the determinat10Q of 2378 '1'CDD in 245-TCP. The
2378 teeD i ••eparated froe the sample matrix by an oriente
.01ftQ~ (hezanl) extraction of an aqueous cau.tic .olutioe of
24S-7CP folloved b7 balic .1um1na column chromalolra~hy of the
..tract. The alumiaa column eluate i. couclntrateet aDd portioe
of the coucln~rate 11 • .,aluaUd by GC-KS. The lover limit of
det.c~10n is 0.6 to 1 p~b (d.11De. as 2.S ttmas the no1.e 1e..1).
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!l:ESCF.n'TION


HUiOD
DAn


DESCUPTION


Ml17.63.1l
22 June 1965


D.tem:ix:.a~1ctl of U1! 'ICUl in 243-1 AcLd by GLC


A~plic:bl. to the deter=dnat1otl 0: 2318 !COD 1~ 245-1 acid. 'The
23iS !CDC is .~par&ted from t~ .~~1. &1tr1: by =~~tlS of at!
~r.ction nth eblorcfom. n. chlorcfom £%~ract is
COtluntnt~ an:! a portion of 1t is ava.luated by GLC Vitb i~aa


1om.::t1on detGlu1on. tbs accuraci' of this =etced i.! +/- 5%
~lativa; vith a lower detection limit of 0.05 pp:.


HI.-~-73-56


5 Septmber 1$73


Dete~~t!~ of a~ ace 0ttW 1~ ~71fied PCP ~T CC-HS


A~pl1c:ble to th~ #eterminat10n of ECDD and oCO~ 1: purified rCF,
the EiCDtl u.d ocrm _ ara IeparOlt ed fro: tlu 11mple catri:: b;' icn
~haUia ch~tograph1 of a ~lution of purified PCP 1n 1:1
benza~/=e;hanol (v/v). The eluent 1a ccn:ec:rated and a por~loo


of tM co'C.Cectr.te 1s analyzed b7 GC-HS. tho! precision of this
procedure for dlJ~l!cate .~ple!l 1s +/- 10% W1th re~ovar1es of
BCi3D and OC'l:lD 1n .pibd u.:plu of 90: -+/- 30%.


ANAlYSIS MtlEOD NDMlIR 18


METEOD ~-AL-75-00449


CA'7i 17 Ma%h" 1975


PORfOSI Deter=d~t±oQ of 2)78 !~D 1~ 245-!CP


DiSCRll'rIaR A'j:lic:.~le to the deter.:.1e.:tt1on of 237S TCDD in 24S-TCF. T~a


2378 T~D is .e~ara~e~ fro: the .~l. =at~1: by tee ~r_e~i~n


of an a~l:eou:; c&lJ!l'tie .olu~i=n of 24S-1'tP With blUl.%.al:l.a. A
port1=~ of tbis ctrat:t 1s thaa=. evall:aut by CC.-35. !'he
pracision 01 tb1s pr:eacure is +1- 2~ w1:h re:o~ries of spikac
.~les of lOS: +1- 20%. The l!cdt of de:eet10~ is 0.01 t: 0.02
pp: (defi~d as L.S t1C2: t~ noise leval).
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METHOD
DATE


PURPOSE


DESCRIPTION


METHOD
DATE


PURPOSE


DESCRIPTION


METHOD
DATE


PURPOSE


DESCRIPTION


ANALYSIS METHOD NUMBER 19


ML-AL-87-064
7 November 1974


Determination of 2378 TCDD in Ronnel


This analytical method describes experiments used to determine
which clean-up steps of method HL-AH-73-97 could be eliminated to
achieve a 2378 TCOD detection limit of at least 0.01 ppm in
fenchlorophos insecticide. (treatment with KOH; treatment with
H2S04; silica gel column and alumina column). In conclusion the
combination of silica gel column followed by alumina column
eliminated interferences which allowed the determination of 2378
TCOO at 0.005 ppm with a much shorter preparation time than that
given in method ML-AH-73-97.


ANALYSIS METHOD NUMBER 20


ML-AM-73-97
14 February 1974


Determination of 2378 TCDD in Fish and Soil


Applicable to the determination of 2378 TCDD in fish and soil
from 10 to 1000 parts per trillion (PPT) by weight. The 2378
TCOO is separated from the complex sample matrix by putting an
appropriate sample through a cleanup procedure designated to
eliminate interfering substances. This cleanup procedure
consists of treatment with potassium hydroxide and ethanol;
sample digestion. extraction with hexane; extract washes with
sulfuric acid; extract concentration; silica gel and alumina
column chromatography; and eluent concentration. A portion of
the final solution is then evaluated by GC-MS. Recoveries of
2318 TCDD in spiked samples varied from O~ to 140~. The limit of
detection varied from 6 to 9 PPT (defined as 2.5 times the noise
level).


ANALYSIS METHOO NUMBER 21


No. 875750
18 August 1977


ANALYSIS OF 245-T acid and propylene glycol butyl ether esters


Applicable to the analysis of 245-T acid; propylene glycol butyl
ether esters. Procedures are given for the determination of the
acid equivalent as 245-T acid and free acidity. The assay is
calculated from the acid equivalent. Also a procedure is given
for determination of 2378 TCDD. The 2378 TCDO is separated from
the sample ma:rix by silica gel column chromatography. The eluate
is concentrated and a portion of th final residue is examined by
GC-MS. The precision of this procedure is within 2~ of the
amount present and a detection limit of 0.01 ppm.
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POUOSE


O£SCUPTIOr?


KE!"80D
DAn:


Pm.10S!


No. 8762l.!
IS August 1977


Deter.:iaa:1on of 237S ICDD in 24S-r acid acd tu~oxy prQpyl
esters. Assay of 24S-r acid acd butoxy propyl esters.


Appli¢:cle to tbs &naIr'is ~, 245-1 a:1d; bu~t%7 pre~yl estars.
Procedures are liven for the determination of the aci~ ~uivalent
at! 24S-r acid acd fratl acidity. The usay is c~lc1.U..ted fr=z t~


acid equivalenh Also a proclIlCura ia 11-nc for th~ C:'hr=103tiO'll
of 2378 TCDD. The 2378 TCDD is separated from the sample matrix
by silica gel column chromato~ranhy. Ihe eluate is concentrated
and .. portion of tee fiual n5'1dul! is c.a:c1C2a by GC-iiS. '!'"ne
pr2c1sion of this procedur2 is within 20% of the amOU'llt pr~sen~


acd a dateetion limit of 0.01 PF=.


ML-.u.-30-683
2!i NoV<!mber 1971


Deten:.i=a~ion of cblor1ea~ea d1'be::o-r;Uo::1ns acd chloritl:1tad
d1 buuo-furacs in c:blonc.a:ed phenols.


Deter=ination of chlorinated d1be=:o-p-dio:in and d1~tl:g-1ur&ns


in various c:~~or1cat.d ph2nol1c ~tar1als 1.; (pent.chlorophanel;
d1stille~ pentachlorophanol; distilled tetrachlorophanol; sodi~


pentachloropha~te; 2346 tetrac:hlor~p~~l; 246
trlchlorQpbe~Ql). The dia:1~ and fur:na ara .epara~ed fro: th~


s~le ~tTi: by the following tachciquas. 1) dissolutioc of
acidic =aterials in aqueous c.ust1e followed by e::r.action With
beU%2r.e or b-=taoa. 2) J.O~tion of acidic: cc::l?0Utlts o~t¢ an.1ol:l
e%cbange rasic with elutio'll of ChlOTi01teC diQ%ins/furacs. 3)
lorp:10: of polar c:~~onects (esters et~.) o:~o silica gel ~th
elution of ehlor1ca.:ed ciic:1nzlfurac.s. !'he result1%:li .olva~:


c:out&1ci:g tha residua ar2 conce~:r:ted a~ t~an aca11:a: by gas
c:hrc~tc!zapb1-=ass.~ac:r==etry.Deta:ttoc seus1t1vi:7 of abQut
1 ppb 1: tile sa:pJe bas bun achievad by tbis procedure.
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METBOD
DATE


PlJUOSE


DEScJtIPnON


ANALYSIS liE'IROO NUKBEll 24


MI.-AM 75-3
22 Nov_ber 1974


'Oecer=dnat10n of PCPi the tetracbloropheno1'j HCDDi· OeoDi 1a
purified PCP presenative. The phaacl1c cQn.U.tueau are
decerminad by acaly.i. of a .ampla di.solved in .ethylec.
chloride with GC with flame ionization detection using an
internal atandard technique. Data obtained by this procedure
indicate a atandard deviation of 0.23% for PCPi and 0.18%
for tetrachlorophenols. Values obtained for PCP vary from the
average by +/- 0.5% &+/- 0.4% for tetrachlorophenols at the 95%
confidence level. The HCDD and ~re sepereted from th@ ~ample


matrix by the extraction of an alkaline solution with benzene, the


eunct i. cleaDaJl ~p by ion _chanae chromatography I.l2f
concentrated. The estract 1. injected into a liquid
chromacolrapb aDd tba di0%1na leparatad by rever.e-phase
partition cbromatography vtth av detection. EeoD can be
deuminad i: the raUl. of 0.5 to 10 P9'=; aM oeIl) in tbe ranee
of S to 60 p~ in purified PCP. recover1e. from 93 to 104% vere
obtaiDed fro: .~1kad .am~le.' with aD accuracy of +/- 20% relative
error for a .tUlle decera1uat10n.


ANALYSIS KETHOD NOKBIIt 2.5


KETROO ML-AL 67-210
DAT"E 24 April 1973


PeRlCSE D.te~1aat10n of cblorinated d1beuzo-p-d10x1n. in purifie~ PCP by
liquid ehrft&1:olra,hy.


l)ISCRIPnON DehftL1naUon be:ucblorod1beazo-p-diozin (llCOD) i .ad
octachlorobenzo-p-e10z1D COctlD) iD purified PCP. The ECDO' .. and
oeDD are .eparaud !rCII the 'Ul1'1e matr12 by tbs eztracdon of
aD aJ.kaUJ1e aqueous .olutioD vttb beG2ene. The eztract 1. cl••aeO
up by 10D aC_Dle chroulocrapay aad conceatnt.d. The
conceQt~ated astracc i. iDjecled in • liquid chromatol7aph and
tbs dioz1D' ar. .eparated by rever.e-phase partition
chrocatolrapby with ultraviolet de~ecs10D. a.coveriel f~Qm 93 ~o


104% vare obta1ca~ fro: .piked .-.plet,with·aD accuracy of +/­
20% relative error for a .iacle deeer=1zatioD. Sensitivity at
the O. S p~ level vat achieved for both d1oz1na.


-138-







HI!'BOD
DA.n


pu-uose


D!SCmnON


D!SCmnOri


DiSCW'UON


MI.-At 7S-01.Sas
18 D~m.be:r 1975


Gas chromatographic separation of hexachlorodibenzo-p-dioxin
1sCl~~%'s


A pr.ocadura for rna las ~h%~toirapbic ••~~%'a:1o~ of variou~


iso~!'s of bl!:rachlercd1:en:c-p-d1c:::1~;and tbe pnilar.l:1o~ of
=~ed chro'::u:oira~bic paekic;: =aunals. rna gas
cb:r~:Ci:r:~h1c ••~arat1e~ ane fla=a 1C1ui:atioc cat.~t1o~


pemitud rha assiamf1nt cf .u..~tu:ra based ec ru:e:ct1c~ time.
TOa 1.0mar3 'ihich 1ii!ra 1nnstigstec .trccgiy .ug:;est an elution
crdu dliltenUi1,JQ by hYdro15a:c-boM1r.;.


MI.-A!. 76~0764


31 M.a, 1976


010:1: anal,~1cal .tudies; 1~rovad .electivity for autocated
d1o~n .eparat1o~ and collect1o~ ~3tam.


'rocedura dl!!Scrt~s the ~.nUi1ts and. 1:2sult3 used to i1':l;:~Vil


rna .~1. clean up p~cl!Qura for usa cn tne auto:ated d10=i~


.~p£rat1o~ a~ colleet1o~ r,rsee=. The =odi!icat1o~s .~ll allov
tha deter.=1~11o:c cf 2378 !COD at the , ppb leval. Seve~al Qt~r


tadm1quu fcr ac1U.l!vi~ i~c:Z'a3Sed TCDD cet.etie~ vi. autc:..:1:e~


procedures ara discussa: as possible future d1rec:~!oo.


MI.-I.!. 27-63$
7 A~ril Hi1


tetal analysis of peo1acblorc~baCQl - Batch 9822 and 9931


!Cis anaJy~1c:al method desc:71~s a prec:etura fer the
cuuai:cat1ou of 237S TeOD a:cd BcmI in pa'C.tac:blorQ~h!=l. The
dio:d.:s an se~rated fro.: the u~1e 1:.11t%'1: by passit1i a
.olut1o:c cf pectac:hloro~~ool tbroUih a io:c-==cha~e resi'C.
ccluzn; :~ rasidua is cc:c:e~trated ant 1:cj.c:.~ cnte a
liquid-li~d (ravarsa-phase) chr~~tciraph1c: col~. MuJ~!;3e


fracticnz from the col~ ara coUe~ted a= cc:.ce:tratec!. A
port1o~ cf th2 co~a~%r.~ed frac:1o~ are injected cuto a aas
chrQ=atQi:r_~h utilizing electr=u ca~tur2 de:ect1cu fer
lUa:lUra:ol::ll.t cf dic=1:s.
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Mt!BOD
DATI


PalPOSE


DESCIInION


METBOD
DAn


PUPoPOSE


DESCRIPTION


KE11IO~


DATE


PDlU'OSE


DESCRIPTION


ANAlYSIS KETROD NUHEii 29


MI.-Al 87-453
7 NovelDber 1974


.De~erlD1na~1ou of 2378 Tetracb!orodlpeDzo-p-d1oz1n in
2-(24S-tr1chlorc~henoxy)propricn1c acid; pro~ylene Ilycel (C3E60
to C9El803) butyl etber e.te~l. A herbicide.


Proce~ure for the determinatioa of 2378 TeDD ia a herbieide. The
2378 ~D 1••eparated fro~ the .ampl. aatr1% buy u.ing a .iliea
,e1 column cleanu~ .tap followed by .a=;le coacentratioa. A
portion of to. ...ple coacectta~e 11 evaluated b1 las
caromategraph,...•••pec~rcaetTY. TCDC reco~r1es were 91'­
+/-20%. Th. detlctioa limit vas 0.01 ppa (detioed as 2.5 ttm.s
the aot •• 1.~1).


ANAlYSIS HEtBOC N'l:JHH:lt 30


ML-AL 81-176
1 July 19""'7'4


The e:ua1nat1on of 245-tricbloropbeaol and uters of
24S-t.ich!orophenoX1&cat1c acid for clorinated d1beazo-p-cloz1n.


Aprccedure for the dete~D&tLon of chlorinated dlbenzo-p-diox1n
(27-dicb1oro-;~r1cblore-;2378-tetr&cblore-;f·nt&chlorO-i


hexacb!ore-;heptachloro-; and octacb!oro-d1ox1n) in
245-tr1cblorophenol aDO e.ters of 24'-cricblerophenoxy&cetLe acid
(245-1). 1be d1az1ns are ••parated frOID the 245-1 esters by using
a sIlica leI column cleanup .tlp followed br la~le conc.n~ra~icn


.P4 gas chro-atQlrai~y-m&ss spectrolDetry evaluation. The diazins
are .eparated fro. the 24S-t~~ch1oropbeDelby the lolveat
(benzece) ~traction of &0 aqueous causc1c .clu~1oa of tbe sample
folloveQ by tbe ectire procedure previous17 described for the
24~-T "~.J'S.


ANALYSIS METHOD ITllOER .31


ML,-Al-87-442
S No'teCllher 1974


Dete~aac10n of 2378-tetracblorod1~.DEc-p-d1a%1cin brush killer
her~1c1de (cODt.1ns e.eers of bue,l ethers of propyleDe alycel
aad polyprop,leme alyccl. vtth 24-d1cblcro~hacozy.ceticacid aDd


• 245-trlchlorophenoxyacetic acid).


Procedure for the detera1aat10D of 2378 TCDD 1a brush killer.
The 2378 TCDD 1. '.p.rated frOID the .ample lD&tr1z by usiag •
•ilic. lel column cl.aDU~ .eep followed by ...~le cODceatracLoD.
A portioD of the .ampl. CODceDtrate 1s evaluated by la.
chroID.eolr.ph,...•• sp.ctromecry. TCDD rece~r1e. were 93%
+/-2ot. The d.tectioD 11l11t •• 0.01 P~lD (d.tiDed U 2.5 tim..
tt. Doi.. 1....1).
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l'OUCISt


D£SCmnO);


D!ScupnOR


Hl-Al 87-564
14 Nov~i::er 1974


Dete~cat1on of 2378 eetr~eblorod1~.n:Q-p-diQ~1Q in br~sh ktller
'T.


Procodur~ for en. dete~~:1on of 237S TeDt! in brush killer T.
Tns 2~1S TCDO 1s sevaratad fra.: eha 'ample matrix by using a
.111c: lel co1u=n cle3nn~ folloved by .a=~1. concentration. A
portion of the .~l. concentrate 1s evaluated by sas
cbrQ=.:a.tOin~hY-=~UI!l 'llectro:l.lIlU'1. T~D r"l:~riu ~ra 8~


+/-20%. !be de~ee:1on limit vas 0.01 p~~ (de~i~lI!d as 2.5 t~:2S


t~ cois/! leVil!).


oUi.AJ.YSlS K:EniOD 5tiHUP. 33


Ml.-A!.-S7-563
14 Rg7~mbU' 19].4


Det.r.zi~t1on of 2378 tetraeh!orod1ban:c-l-dioxin in brush and
weed 'killer. (An ~ulsifi.ble .olution cc~t~~ug a mi2tur2 of
tha Cut~l esters of pro~,.le~ aM pol"l'roj:lyle:a ilyccl as an
.ste~ of 24~-~?1chlcro~hano%?acet1cacta).


A procecura for tbe dete~nat1o: of 237S TeDD in b~sh acd w!~d


killer. Th~ 2378 TCOD 1s uparauc frc= the sample mat:tu c,.
us1o; ••111ca lel colu:n cleanu? step follov~c by sa=Fle
ccuc2ntrat1on. A po~1on of tbe .~1e CQncentr~te is ev~lu.teG


by gas cbro=tClgn'Ph7-:;Ul:ll sl'eetro:atr;. TC'IlD reccveries ~re


911. +/-20%. rne detection l~t was 0.01 p~ (definac as 2.S
-ti:u 'th:! noise lev<!l).


Kr~D ML-AL 87-586
DAn 21 NCl'Vl!:ICer 1974


PUUOS£ Deu~na:!en of 2~78 Teer:eblorot!!bauo-p-t!1o:1n in brush a=
~~= killer cCl~~~:ra:e. (con:~utratQ of an ~s1!iable .olut1oc
cc=uiuic.g a =i:tur<l of :~ Nt,l uur! of pre)lYh~ a:d
pCllyprClP71.~ alycel as an .ster of 245-T a:1d).


D£SCRIl'TION Detemj,=atiou 0% 237S tcDD 1~ bru!9b a= weed killer concentrate.
~ 2378 TCD~ is .eparated fro: the .a=ple c.t71:.by usiU; •


.•11ica lel colu:n cl&2:U~ .tep fcllo~d by .~ple concentntion.
A· portion of the .:=;1. C=::2~:ratG is evaluated br las
chro:.1ltClliraphy-:,;uls 'Flllc:re:e:27. TCilP recevaries 1i'l!ra SO%
+/- 20%. The detection limit was 0.01 ppm (defined as 2.5 times
the nojse level).
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KEDOD
DATE:


PURPOSE


DESClUPnON


ANALYSIS HE.1'i[OD NUMBER 3S


MI.-At 87-,\,.1
S November 1974


Detl~aati~n of 2378 rltraehlorod1btnzo-p-dioxin in butoxy
pro~yl Istlr mix #1.


Detl~cati~n of 2378 TctD in butoxy pro~11 eS~lr zi2 #1. !he
2378 r~D 1s .eparated from the 8~le matr1% by using • lilica
lel column cle.n up .tlp followed b1 8~ll conee~tratiou. A
portiQn of the clean .ample concentratl 11 evaluated by las
chromatolnpby-uss ''Plctrc.etrr. TeeD recoverLas vere 91%
+/-20%. The detection limit val 0.01 ppm (def1ne4 a. 2.S times
the noise level).


ANALYSIS HEnOD NtnaER 36


H[TBOD KL-Al.-&7-4S1
DATIi 6 Novelllber 1914


PuaPOSI Determination of 2378 tetracblorod1benzo-p-dioxin in her~1e1de.
(Propylene glycol (C3H60 to C9H1803) b~tyl ether esters of 245
tr1chlorophecczyacet1c acid).


DESCRIPnON Determination of 2378 TCDD in a herbicide. The 2378 TCDD is
.eparated frca the .~ple =atr12 by ul1na a 8ilica lel column
clean ~ .tep followed by sa.pll concentration. A portion of thl
cllan ...ple concentrate 11 evaluated by las chromatography-mals
apectrometry. tODD rlcover1el vere 81% +/-20%. The detection
limit vas 0.01 ppm (def1aad al 2.S times the neise level).


ANALysts tETBOD rrenGtl\ 3'1


MEnlOD KL-"~- 76-00562
DATE 30 June 1976


?CR10SE Determination of 2378 tetrach!oroa1benzo-p-d1oz1a in herbicide
lSS ~ure (active 1Qiredient 1s picloram).


DISCIIPTION Dete~n&tlo~ of 2378 TCDD in 15$ mixture. The 2$78 TCOD is
.eparated frOD the •..,le .atriz b7 ul1na • .111ca 1.1 col~n


clean up .tep folloved b7 lample eoncen:rat10n. A po~1ou of tn.
clean .a~le concentrate is ,valuated b7 las chro.a~olraphy-mals


'Pectroaetry. tCDD recoveries vere 103% +/-20% (~ .taDdard
deviation) at the 0.02 to 0.1 ppm 1e~1. The preci.ion of this
~rocedure 1s within 20% of tha ..ount pre.ent. The detection
l.1la1t va. 0.002 ppm (def1necl a. 2.5 U .... the noise level).
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PURPOSE


DESCRIPTION


METHOD
DATE


PURPOSE


DESCRIPTION


METHOD
DATE


PURPOSE


DESCRIPTION


ANALYSIS METHOD· NUMBER 38


ML-AL 87-452
7 November 1974


Determination of 2378 tetrachlorodibenzo-p-dioxin in the amine
salt of 245-T weed and brush killer.


Determination of 2378 TCDD in the weed and brush killer. The
2378 TCDO is separated from the sample matrix by the extraction
of an aqueous solution of the sample with hexane followed by a
clean up with silica gel column and sample concentration. A
portion of the clean sample concentrate is evaluated by gas
chromatography-mass spectrometry. TCDD recoveries were 86~


+/-2~. The detection limit was 0.01 ppm (defined as 2.5 times
the noise level).


ANALYSIS METHOD NUMBER 39


ML-AL-75-01030
15 August 1975


Determination of 2378 Tetrachlorodibenzo-p-dioxin in propylene
glycol butyl ether ester of 2-(245-trichlorophenoxy) propionic
acid.


Determination of 2378 Tcoe in propylene glycol butyl ether ester
of 2-(245-Trichlorophenoxy) propionic acid. The 2378 TCDD is
separated from the sample matrix by using a silica gel column
clean up step followed by sample concentration. A portion of the
clean sample concentrate is evaluated by gas chromatography-mass
spectrometry. TCDO recoveries were 95~ +/-20~ at the 0.02 to 0.1
ppm level. The precision of this procedure is within 2~ of the
amount present. The detection limit was 0.01 ppm (defined as 2.5
~imes the noise level).


ANALYSIS METHOD NUMBER 40


ML-AL 76-00979
27 September 1976


Determination of 2378 tetrachlorodibenzo-p-dioxin in Korla~8


Determination of 2378 TCDD in Korla~8. The 2378 TCDD is
separated from the sample matrix by using a silica gel column
followed by an alumina column clean up step and sample
concentration. A portion of the clean sample concentrate is
evaluated by gas chromatography-mass spectrometry. TCDD
recoveries were 91~ +/-20~ (two standard deviations) with a
detection limit of 0.01 ppm.
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METHOD
DATE


PURPOSE


DESCRIPTION


METHOD
DATE


PURPOSE


DESCRIPTION


METHOD
DATE


PURPOSE


DESCRIPTION


ANALYSIS METHOD NUMBER 41


ML-AL 75-1190
19 September 1975


DeteLmination of 2378 tetrachlorodibenzo-p-dioxin in Dowanol ETCP


DeteLmination of 2378 TCDD in Dowanol ETCP. The 2378 TCDD is
separated from the sample matrix by using a silica gel column
clean up step followed by sample concentration. A portion of the
clean sample concentrate is evaluated by gas chromatography-mass
spectrometry. TCDD recoveries were 87~ +/-20~ at the 0.02 to 0.1
ppm level. The precision of this procedure is within 20~ of the
amount present. The detection limit was 0.01 ppm (defined as 2.5
times the noise level).


ANALYSIS METHOD NUMBER 42


ML-AL 75-01177
7 November 1975


DeteLmination of 2378 Tetrachlorodibenzo-p-dioxin in Erbon
herbicide.


The 2378 TCDD is separated from the sample matrix by using a
silica gel column clean up step followed by sample concentration.
A portion of the clean sample concentrate is evaluated by gas
chromatography-mass spectrometry. TCDD recoveries were 101~


+/-20~ at the 0.02 to 0.1 ppm level. The precision of this
procedure is within 20~ of the amount present. The detection
limit was 0.01 ppm (defined as 2.5 times the noise level.)


ANALYSIS METHOD NUMBER 43


ML-AL 75-01046
22 August 1975


DeteLmination of 2378 tetrachlorodibenzo-p-dioxin in butoxy
ethanol ester of 245 trichlorophenoxyacetic acid


DeteLmination of 2378 TCDD in butoxy ethanol ester of 245
Trichlorophenoxyacetic acid. The 2378 TCDD is separated from the
sample matrix by using a silica gel column clean up step followed
by sample concentration. A portion of the clean sample
concentration evaluated by gas chromatography-mass spectrometry.
TCDD recoveries were 97~ +/-20~ at the 0.02 to 0.1 ppm level. The
precision of this procedure is within 2~ of the amount present.
The detection limit was 0.01 ppm (defined as 2.5 times the noise
level).
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DESCRIPTION
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PURPOSE


DESCRIPTION


METHOD
DATE


PURPOSE


DESCRIPTION


ANALYSIS METHOD HUMBER 44


ML-AL 75-00-,40
13 March 1975


Determination of 2378 tetrachlorodibenzo-p-dioxin in Dowanol ElCP


Determination of 2378 TCDD ion Dowanol ETCP. The 2378 TCDD is
separated from the sample matrix by using a silica gel column
clean up followsd by s~le concentration. A portion of the clean
s~le concentrate is evaluated by gas chromatography-mass
spectrom~try. TCDD recovery by this procedure was 94.5~.


ANALYSIS METHOD N'l.rnEER 45


ML-AL 76-01278
10 November 1976


Determination of 2378 tetrachlorodibenzo-p-dioxin in Korla~ 24E


Determination of 2378 TCDD in Korlarli 24E. The 2378 TCDD is
separated from the sample matrix by using a silica gel column
followed by an alumina column clean up step and sample
concentration. A portion of the clean sample concentrate is
evaluated by ~as chromatography-mass spectrometry (GS-MS). The
avera~e recovery is 94~ +I-l~ defined as two standard
deviations. Toe detection limit is 0.002 ppm defined as 2.5
times the average noise level.


ANALYSIS METHOD NUMBER 46


ML-AL 75-00636
2 May 1975


Determination of 2378 tetrachlorodibenzo-p-dioxin in butyl esters
of 245 trichlorophenoxyacetic acid.


Determination of 2378 TCDD in butyl esters of 245
trichlorophenoxyacetic acid. The 2378 TCDD is separated from the
sample matrix by usin~ a silica ~el column clean up step followed
by sample concentration. A portion of the clean sample
concentrate is evaluated by ~as Chromatography-mass spectrometry.
TCDD recoveries were 95':. +1-2~ at the 0.02 to 0.1 ppm level. The
precision of this procedure is within 2~ of the amount present.
Toe detection limit was 0.01 ppm (defined as 2.5 times the noise
level) .
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Appendix E
Doy J..nalytical SU!l:Imary Data


Tables 15 through 26
The Dow Cbemcal Company


Midland, Michigan
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Table 15
Symbols and Definitions for Appendix E


The DOw Chemical Company
Midland, Michigan


Symbol Definition I
124679-HxCDD , .2,4.6.7.9-hexactllorodibenzo-p-dioxin
1367-TCDD , .3.6.7-tetradilorodibenzo-p-dioxin I
13SS-TCDD , .3.6.8-tetrachlorodibenzo-p-dioxin
245-T add 2,4.5-~eooxyacetic add
245-T amine amrnes of 2,4,5-T
245-T ester esters of 2.4,5-T
245-TCP (TCP) 2.4.5-tIichloropneool
246-TCP 2.4.6-t1ichlOfopheooJ
27-DCDD 2.7-diCtllorodibenzo-p-dio:xin
3478-TCDD 3.4,7.8-tetraCtlJorodibenzo-p-dioxin
CIO :.austic insollJb§e oils (from NaTCP process)
Erbon .2-i2,4.5-tl'ichloropheno~)-€thyl 2.2-dichloropropionate
F8D ~!uid bed dryer
HpCDD heptadiJorodibenzo-p-dioxins
HpCDF heotachlorodi'benzofurans
HxCOD hexadil-c<odibenzo-p-dioxins
HxCDF hexaCl1lorcdibenzoturans
LOD limit of detsetioo for a given sample result
Max.Det. maximum detectable sample result
Mean when ND=lOD/2 arithmetic mean when all NOs are set equal


to one haff the LOD
MeOH methand
Min.Det. minimum detectable sample result
NaPCP soaium pemactlkiropnenate
NaTCP (phenate) sodium 2.4,5-trichlorophenate
NO non-detectable sample result
OCDD oetachlorodibenzo-p-dioxin
OCDF octachlorcditenztlfuran
Pc proc:ess stream sample
PCDD pentaCtllorodiDenzo-p-dio:xins
PCDF pentachlorocUbenztlfurans
PCP pentachl~enol


Pr product sampJe
Ronnel O.O-dimethyl Q-{2,4,5-tlichloropl'1enyl) phosphoroate
SO when ND=LOD/2 standard de'iiatIon when all NOs are set equal


to Olle half the LOD
Silvex 2-(2.4 .5-trichloropheno~)propionic acid
Silvex ester esters of sil"ie:c
TCDD 2.3.7.8-tetrachlorodibenzo-p-dioxin
TetCP tetrachloro;oosnols
TriCDO trichlorodibenzo-p-dioxins
uglg micrograms of analyte per gram of sample
Wa waste effluent sam~a
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Table 25
RabOit Ear Test Evaluation


The Dow Chemical Company
Midland, Mid'ligan


Chloracne Testing Interpretation


Rabbit Ear TCOD Level
Folliculitis Grade (uglg)
RespOnsa


Very slight 1 1
Slight 2 1-10


MOderate 3 10-100
Severe 4 >100
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Dow Industrial Hygiene Summary Data


Tables 27 through 55
The Dow Chemical Company
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Table 27
Symbols and Definitions for Appendix F


The Dow Chemical Company
Midland. Michigan


Symbol Definition


1.2,4-TriCS 1.2,4-tridilorooenzene
2-CP 2-dilorophenol
235-TCP (2.3.5-TCP) 2.3,5-tridilorophenol
24-0 2.4-dichlorophenoxyac:atic add
24-DCP 2,4-didilorophenol
245-T (2,4.5-T add) 2,4 .5-trichlorophsnoxyac:atic add
245-Tester (2,4 .5-Tester) esters of 2.4.5-T
245-TCA (TCA) (anisole) 2,4.5-trichlo:roanisole
245-TCP (2,4 .5-TCP) (TCP 2.4.5-triehloropnenol
246-rcp (2.4.6-TCP) 2,4 .6-tiictlloroptlenol
26-DCP 2,6-dichlorophenol
4-CP 4-chloTophenol
4CIOPP 4-ctlloro-.2-phenylphsl'iOI
A area air sample
CiO caustic insoluble oil (Na 2,4,5-TCP wasts effiuei'Jt)
CO car'Oon monoxide
.Chloracnegen non specifIc material whid1 has the potential to causa chloracne
CI2 chlorine
CuO cuprous oxide
DPA diphenylamine
Oust total particulate
EB butoxy ethanol
FBD fluid bed drier
HCa he:cachlorobenzene
HCI hydrochloric acid
HpCOD heptachlorodibel'lzo-p-dio:tins
HpCDF heptachlorodibenzofurans
H:cCDO hexachlorodibenzC-p-dio:dns
H:cCDF he:rachlorodibenzofurans
LaO lowest limit of detection for a given analyticaJ method and sample set
MC methyiene chloride
MCa monod'llorobenzene
MCPA (4-chloro-o-toloxy) acatic acid
Ma::r Det ma;cimum Cletectable sample result
Mean It ND=LOD/2 mean calculated using 1/2 of all applicable LOD's for the NO


values and all the detected samp4e results in a given sample set
MeOH metl'1anol
Min De! minimum detectable sampl,s result
Na not applicable
NA not available
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Table 27
Symbols and Definitions for Appendix F


The Dow Chemical Company
Midland. Michigan


Symbol Definition


NCPP nonytchlorophenoxyphenol
NO non-detectab'e sample result
NFR no ear folliculitis response
Na TCP (Na 2.4.5-TCP) sodium 2.4.5-trichlorophenate
NaOH sodium hydroxide
NaOPP sodium orttlo-phenytphenate
ceDD octachlorodibenzo-j:Hjioxin
ceDF octachlorodibenzofuran
OCPP octachlorophenoxyphenol
Opp ortho-phenytphenol
P personat breathing zone sample
PCP pentachlorophenol
PIB propytene glycol isobutyl ether
Pc process stream sample
Pr product sample
REFR rabbit ear folliculitis response
Ronnel O,o-dimethyt Q-(2,4,5-trichlorophenyt) phosphorothioate
STE shon term exposure sample
Silvex 2-(2.4.5-trichlorophenoxy) propionic acid
TCB , .2.4.5-tetrachlorobenzene
TCDD 2.3.7.8-tetrachlorodibenzo-j:Hjioxin
rNA time weighted average sample
TetCP tetracnlorophenOls
'II surface Wipe sample
mglM3 milligrams analyte per cubic meter of air
nglM3 nanograms analyte per cubic meter of air
ppm pans analyte per million pans of air
Uglwipe micrograms analyt8 per wipe sample
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United States Court of Appeals, 
Eighth Circuit. 


STATE OF MINNESOTA, Plaintiff-Appellant, 
v. 


KALMAN W. ABRAMS METALS, INC.; Blum 
Holdings, Inc.; A & D Recycling, Inc.; Martin Bush 
Iron & Metal Company; Metalsmith Recycling Co., 


Defendants-Appellees, 
Kirschbaum-Krupp Metal Co.; Leder Brothers Com-


pany, Defendants. 
 


No. 97-3545. 
Submitted June 11, 1998. 
Decided Sept. 17, 1998. 


 
State brought action, under federal and state law, 


to recover costs incurred by state pollution control 
agency in cleaning up lead-contaminated soils. The 
United States District Court for the District of Min-
nesota, James M. Rosenbaum, J., granted summary 
judgment for non-settling defendants, and state ap-
pealed. The Court of Appeals, Loken, Circuit Judge, 
held that: (1) summary judgment orders were final, 
appealable orders; (2) agency's action would be 
treated as remedial, not removal, action; (3) manner 
in which agency cleaned up site was arbitrary and 
capricious, although state could recover costs that 
were not inconsistent with national contingency plan 
(NCP) and did not exceed costs that would have been 
incurred by defendants; and (4) state did not timely 
present claim to corporation that dissolved. 
 


Affirmed in part, reversed in part, and remanded. 
 


West Headnotes 
 
[1] Federal Courts 170B 595 
 
170B Federal Courts 
      170BVIII Courts of Appeals 
            170BVIII(C) Decisions Reviewable 
                170BVIII(C)2 Finality of Determination 
                      170Bk585 Particular Judgments, De-
crees or Orders, Finality 
                          170Bk595 k. Summary judgment; 


judgment on pleadings. Most Cited Cases  
 


District court orders awarding summary judg-
ment to nonsettling defendants, in state's action to 
recover costs of environmental cleanup, were final, 
appealable orders, even though settlement with other 
defendants was not finalized at time of orders, since 
approval of settlement was merely ministerial task. 
 
[2] Federal Courts 170B 584 
 
170B Federal Courts 
      170BVIII Courts of Appeals 
            170BVIII(C) Decisions Reviewable 
                170BVIII(C)2 Finality of Determination 
                      170Bk584 k. Nature of final judgment, 
decree or order in general. Most Cited Cases  
 


No statute or rule specifies the essential elements 
of a final judgment; what is required is some clear 
and unequivocal manifestation by the trial court of its 
belief that the decision made, so far as the court is 
concerned, is the end of the case. 
 
[3] Environmental Law 149E 464 
 
149E Environmental Law 
      149EIX Hazardous Waste or Materials 
            149Ek462 Evidence 
                149Ek464 k. Presumptions, inferences, and 
burden of proof. Most Cited Cases  
     (Formerly 199k25.15(7) Health and Environment) 
 
 Environmental Law 149E 686 
 
149E Environmental Law 
      149EXIII Judicial Review or Intervention 
            149Ek677 Scope of Inquiry on Review of 
Administrative Decision 
                149Ek686 k. Hazardous waste and materi-
als. Most Cited Cases  
     (Formerly 199k25.15(7) Health and Environment) 
 


If state which brings cost recovery action under 
CERCLA establishes that it incurred response costs 
to remedy a release or threatened release of hazard-
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ous substances from a facility, and that defendants 
are responsible persons, then defendants have the 
burden of proving that the costs incurred were incon-
sistent with the national contingency plan (NCP), an 
issue that is judicially reviewed under the arbitrary 
and capricious standard of review for agency action. 
Comprehensive Environmental Response, Compen-
sation, and Liability Act of 1980, §§ 107(a)(1)-
(a)(4)(A), 113(j)(2), 42 U.S.C.A. §§ 9607(a)(1)-
(a)(4)(A), 9613(j)(2). 
 
[4] Environmental Law 149E 439 
 
149E Environmental Law 
      149EIX Hazardous Waste or Materials 
            149Ek436 Response and Cleanup; Liability 
                149Ek439 k. Remedial and removal actions 
in general; cleanup plans. Most Cited Cases  
     (Formerly 199k25.5(5.5) Health and Environ-
ment) 
 


State pollution control agency's cleanup action at 
site containing lead-contaminated soil would be 
treated as remedial action, rather than removal action, 
under CERCLA, where agency did not make deter-
mination as to type of action because there was no 
distinction between remedial and removal actions 
under state law, but site cleanup was permanent in 
nature and agency dealt with problem in “ leisurely”  
manner. Comprehensive Environmental Response, 
Compensation, and Liability Act of 1980, § 101 et 
seq., 42 U.S.C.A. § 9601 et seq. 
 
[5] Environmental Law 149E 439 
 
149E Environmental Law 
      149EIX Hazardous Waste or Materials 
            149Ek436 Response and Cleanup; Liability 
                149Ek439 k. Remedial and removal actions 
in general; cleanup plans. Most Cited Cases  
     (Formerly 199k25.5(5.5) Health and Environ-
ment) 
 


Manner in which state pollution control agency 
cleaned up site containing lead-contaminated soil was 
arbitrary and capricious, and thus was inconsistent 
with national contingency plan (NCP) within mean-
ing of CERCLA, as agency chose to employ untried, 
high-risk, high-cost “soil washing”  remedy, failed to 
adequately study nature and extent of contamination 


problem in advance, and failed to monitor contractor 
and modify remedy when unevaluated problem 
turned out to be greater than anticipated. Comprehen-
sive Environmental Response, Compensation, and 
Liability Act of 1980, § 107(a)(1)-(a)(4)(A), 42 
U.S.C.A. § 9607(a)(1)-(a)(4)(A). 
 
[6] Environmental Law 149E 446 
 
149E Environmental Law 
      149EIX Hazardous Waste or Materials 
            149Ek436 Response and Cleanup; Liability 
                149Ek446 k. Covered costs; damages. Most 
Cited Cases  
     (Formerly 199k25.5(5.5) Health and Environ-
ment) 
 


Although state pollution control agency acted in 
arbitrary and capricious manner, in cleaning up site 
containing lead-contaminated soil, agency was not 
barred from recovering all costs of cleanup under 
CERCLA and Minnesota Environmental Response 
and Liability Act (MERLA), but, instead, could re-
cover those costs that were not inconsistent with na-
tional contingency plan (NCP). Comprehensive Envi-
ronmental Response, Compensation, and Liability 
Act of 1980, § 107(a)(1)-(a)(4)(A), 42 U.S.C.A. § 
9607(a)(1)-(a)(4)(A); M.S.A. §§ 115B.01-115B.24. 
 
[7] Environmental Law 149E 446 
 
149E Environmental Law 
      149EIX Hazardous Waste or Materials 
            149Ek436 Response and Cleanup; Liability 
                149Ek446 k. Covered costs; damages. Most 
Cited Cases  
     (Formerly 199k25.5(5.5) Health and Environ-
ment) 
 
 Environmental Law 149E 453 
 
149E Environmental Law 
      149EIX Hazardous Waste or Materials 
            149Ek450 Administrative Agencies and Pro-
ceedings 
                149Ek453 k. Notice and comment. Most 
Cited Cases  
     (Formerly 199k25.5(9) Health and Environment) 
 


Parties which were known by state pollution 
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control agency to be potentially responsible for lead-
contaminated soil at site were entitled, under federal 
and state law, to formal opportunity to comment on 
proposed cleanup plan and to undertake the cleanup 
at their own expense before agency itself took action, 
and state could not recover response costs incurred in 
implementing appropriate remedial actions to extent 
parties could prove that they would have and could 
have accomplished cleanup more cost effectively. 
Comprehensive Environmental Response, Compen-
sation, and Liability Act of 1980, § 113(k)(2)(D), 
117, 42 U.S.C.A. §§ 9613(k)(2)(D), 9617; 40 C.F.R. 
§§ 300.400(b), 300.415(a)(2); M.S.A. § 115B.17, 
subd. 1(a)(1). 
 
[8] Corporations and Business Organizations 101 


3129 
 
101 Corporations and Business Organizations 
      101XII Dissolution and Forfeiture of Franchise 
            101XII(E) Collection of Assets, Enforcement 
of Liabilities, and Payment of Claims 
                101k3124 Presentation and Allowance of 
Claims 
                      101k3129 k. Time for presentation. 
Most Cited Cases  
     (Formerly 101k626) 
 


Under Minnesota law, neither request for infor-
mation (RFI) issued by state pollution control agency 
to corporation nor preliminary letter to company 
which had purchased assets of corporation's prede-
cessor initiated administrative proceedings against 
corporation, for purpose of presenting state's claim as 
creditor in connection with corporation's dissolution, 
and state's subsequent claim for recovery of environ-
mental cleanup costs was thus untimely. M.S.A. §§ 
302A.723, 302A.727, subds. 1, 3(b, d). 
 
*1021 Alan Richard Mitchell, Asst. Atty. Gen., St. 
Paul, MN., argued (Janette Kay Brimmer, on the 
brief), for appellant. 
 
Rick E. Kubler, Gray, Plant, Mooty, Mooty & Ben-
nett, P.A., Minneapolis, MN, argued (Tami L. Nor-
gard, on the brief), for Blum Holdings, Inc. and A & 
D Recycling, Inc. 
 
Timothy Robert Thornton, Minneapolis, MN, argued 
(Scott G. Bowman, on the brief), for Kalman W. 
Abrams and Martin Bush Iron & Metal Company. 


 
Before BOWMAN, Chief Judge, HEANEY and 
LOKEN, Circuit Judges. 
 
LOKEN, Circuit Judge. 


The State of Minnesota has sued to recover costs 
incurred by the Minnesota Pollution Control Agency 
(MPCA) in cleaning up lead-contaminated soils. The 
defendants are present and former owners of compa-
nies that furnished scrap wire to the site's proprietor 
for an environmentally unsound recycling process. 
The State asserts claims under the federal “super-
fund”  law, the Comprehensive Environmental Re-
sponse, Compensation, and Liability Act of 1980 
(CERCLA), 42 U.S.C. §§ 9601-75, and its state law 
counterpart, the Minnesota Environmental Response 
and Liability Act (MERLA), Minn.Stat. §§ 115B.01-
.24. The State appeals the grant of summary judg-
ment in favor of non-settling defendants. We agree 
that the State's claims must in large part be rejected 
because MPCA conducted the cleanup in an arbitrary 
and capricious manner. But we conclude the State 
may recover from responsible private parties for the 
non-arbitrary portion of response costs that ultimately 
produced a successful environmental remedy. Ac-
cordingly, we reverse in part and remand. 
 


I. Background. 
For over ten years, Gerald McGuire obtained 


used insulated wire from Twin Cities scrap dealers, 
burned insulation off the wire on his residential prop-
erty in Mora, Minnesota, and returned or resold clean 
wire to the scrap dealers. McGuire was paid based on 
the weight of insulation burned off. The burning 
process generated ash, which McGuire spread over 
portions of his property. He also may have conducted 
smelting activities generating slag that he deposited 
on the premises. In April 1985, MPCA obtained a 
search warrant and inspected the McGuire property. 
When a preliminary soil analysis revealed hazardous 
lead concentrations, McGuire ceased his burning op-
erations but advised MPCA that he could not afford 
to clean up the site. The agency placed the site on its 
Permanent List of Priorities under MERLA. See 
Minn.Stat. § 115B.17, subd. 13. 
 


In June, 1986, the United States Environmental 
Protection Agency (EPA) conducted a Site Assess-
ment at MPCA's request. Soil analyses revealed haz-
ardous concentrations of lead and elevated concentra-
tions of other metals that posed “an imminent and 
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substantial*1022 threat to human health and the envi-
ronment,”  particularly to McGuire's young children 
and grandchildren who often played on the site. 
MPCA designated the site as a “Class C”  priority but 
took no action until March 1989, when it sent 
McGuire a formal Request for Information (RFI) 
asking him to identify suppliers of the insulated wire 
he had burned.FN1 The agency then sent RFIs to the 
scrap dealers who eventually became defendants. 
Sam Blum denied knowledge of dealing with 
McGuire. The others admitted having McGuire burn 
insulation off used wire for them, and one admitted 
furnishing lead cable for burning. One denied respon-
sibility for any release or threatened release of haz-
ardous substances, while the others simply answered 
the RFI questions and denied knowledge of any such 
releases. 
 


FN1. The RFI is an informal data-gathering 
administrative procedure. It is described by 
MPCA as “one of the first steps taken by the 
MPCA to comply with”  MERLA by helping 
the agency identify private parties who may 
be “Responsible Persons”-those who are li-
able under MERLA because their wastes or 
waste disposal practices have contributed to 
the release or threatened release of hazard-
ous substances. 


 
On August 28, 1990, MPCA issued a Request for 


Response Action (RFRA) formally asking McGuire 
to remedy the releases and threatened releases of haz-
ardous substances at his property, and notifying him 
that, if he failed to do so, the agency could com-
mence an action to compel performance or complete 
the requested actions and seek reimbursement from 
him.FN2 At the same time, the agency determined that 
he would not comply based upon his prior representa-
tions of poverty and authorized the expenditure of 
$350,000 from the superfund to clean up the site. At 
the agency Board meeting approving these actions, 
MPCA staff advised its Commissioners that no 
RFRAs should be issued to the scrap dealers because 
their liability was not entirely clear. 
 


FN2. The RFRA is the administrative pro-
cedure adopted by MPCA to comply with 
Minn.Stat. § 115B.17, subd. 1(a)(1), (3), the 
MERLA provision requiring that, before 
spending state superfund monies, MPCA 
“shall”  (i) request “any responsible party 


known to the agency”  to take reasonable and 
necessary remedial action, and (ii) determine 
that the actions requested will not be taken 
“by any known responsible party.”  


 
In January 1991, MPCA selected Delta Envi-


ronmental Consultants to investigate the site and su-
pervise the contractor hired to complete the selected 
remedy. MPCA later contracted with Microbial Bio-
technology, Inc. (MBI), to perform on-site lead ex-
traction using a treatment method known as soil 
washing. The agency announced to the public that the 
“whole cleanup process ... will cost approximately 
$200,000” and distributed news releases advising this 
would be its first on-site attempt to extract lead from 
contaminated soil. It held a public meeting on June 
27, 1991, at a local sportsmen's club to apprise the 
community of its decision. 
 


After the cleanup began, MBI discovered that 
1500 cubic yards of soil were contaminated, rather 
than 500 cubic yards, prompting MPCA to authorize 
spending an additional $350,000. Despite this addi-
tional funding, the MBI cleanup was a failure. Me-
chanical problems plagued MBI's equipment, and 
actual soil conditions were not conducive to soil 
washing. MBI failed to respond to MPCA complaints 
and finally quit the job in November 1991. MPCA 
terminated MBI's contract after spending 
$195,301.57 on this phase of the cleanup effort. 
MPCA next paid $25,000 to Cognis, Inc., a Califor-
nia firm, to test a different on-site soil treatment 
process. Cognis reported that it could not meet 
MPCA's rigorous lead treatment goal. MPCA then 
abandoned on-site remediation and, after a final bid 
process, hired Remediation Services, Inc. (RSI), to 
perform on-site stabilization of the soil followed by 
off-site disposal. RSI successfully completed the task 
in one month at a cost of $293,621.79. No further 
cleanup work is anticipated, and the site has been 
removed from the State's Permanent List of Priorities. 
 


MPCA incurred a total of $660,384.82 in re-
sponse costs to clean up the McGuire site. In January 
1996, the State commenced this action to recover all 
response costs from the scrap dealers. Defendants are 
Kalman W. Abrams Metals, Inc. (KWA); two com-
panies allegedly responsible for the actions of Martin 
Bush Iron & Metal Company (Martin Bush); Blum 
Holdings, the former owner of Sam Blum Iron & 
Metal Company (Blum Holdings); A & D Recycling, 
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Inc., the present owner of Sam Blum Iron & Metal (A 
& D Recycling); and two companies allegedly re-
sponsible*1023 for the actions of Leder Brothers 
Scrap Iron & Metal Company (Leder Brothers). 
 


The district court issued four orders disposing of 
the State's claims. First, it granted summary judgment 
in favor of Blum Holdings on the ground that the 
State did not initiate legal or administrative proceed-
ings before that corporation dissolved. The State ap-
peals that ruling, which will be the last issue ad-
dressed in this opinion. Second, the court issued two 
orders granting summary judgment on the merits in 
favor of KWA, Martin Bush, and A & D Recycling. 
The court dismissed the State's CERCLA claims on 
the ground that MPCA is not entitled to reimburse-
ment because it acted arbitrarily and capriciously in 
selecting a soil treatment plan and in failing to prop-
erly notify defendants of its proposed response ac-
tion. The court dismissed the State's MERLA claims 
as time-barred by the six-year statute of limitations in 
Minn.Stat. § 115B.11. The State appeals these rul-
ings, which are the principal focus of this opinion. 
Finally, after the State filed its notice of appeal, the 
district court entered a consent decree as to Leder 
Brothers reflecting a prior settlement. Appellees rely 
on the timing of this decree as one basis for their mo-
tion to dismiss the State's appeal for lack of jurisdic-
tion, the issue we will next address. 
 


I I . Appellate Jur isdiction. 
[1] Appellees move to dismiss the appeal, argu-


ing we lack jurisdiction because the district court 
orders being appealed did not resolve claims against 
Leder Brothers and did not resolve pending claims 
among the defendants. The motion is denied. 
 


In the district court, all the defendants initially 
moved for summary judgment. The State notified the 
district court in July 1997 that it had settled with 
Leder Brothers. The three orders being appealed re-
solved all the State's claims against the four non-
settling defendants-Blum Holdings in August 1996, 
KWA and Martin Bush in August 1997, and A & D 
Recycling on September 15, 1997. The court's Au-
gust 1997 summary judgment order noted that Leder 
Brothers “originally joined in this motion, but have 
since settled with the plaintiffs.”  The settlement was 
not final in August 1997 because MPCA was await-
ing public comments on the proposed consent decree. 
The State filed its notice of appeal on September 19, 


four days after the order entering summary judgment 
in favor of A & D Recycling. 
 


[2] “No statute or rule specifies the essential 
elements of a final judgment” ; what is required is 
“some clear and unequivocal manifestation by the 
trial court of its belief that the decision made, so far 
as the court is concerned, is the end of the case.”  
Goodwin v. United States, 67 F.3d 149, 151 (8th 
Cir.1995). When it dismissed all claims against the 
last three non-settling defendants, the district court 
understood that Leder Brothers had settled and there-
fore its last two summary judgment rulings need not 
include those parties. Although the consent decree 
was not entered until October, final approval of the 
settlement was the kind of “ministerial task”  that 
does not defeat finality, like calculation of the tax 
refund in Goodwin, 67 F.3d at 151. The court's Au-
gust and September orders granting summary judg-
ment contain the requisite “clear and unequivocal 
manifestation”  of the court's belief that it had ended 
the case. Therefore, the three summary judgment 
orders became final and appealable on September 15, 
1997. 
 


Defendants' cross claims, counterclaims, and 
third-party claims were contingent upon defendants 
being liable to the State. Not surprisingly, therefore, 
the district court did not address those claims when it 
granted summary judgment in favor of the non-
settling defendants. This did not affect the finality of 
the court's last summary judgment order or our juris-
diction. If appellees were aggrieved by the court's 
failure to address their contingent claims, they should 
have cross appealed. 
 


I I I . The State's CERCLA Claims. 
[3] CERCLA provides that responsible persons 


are liable for “all costs of removal or remedial action 
incurred by the United States Government or a State 
or an Indian tribe not inconsistent with the national 
contingency plan [NCP].”  42 U.S.C. § 9607(a)(1)-
(4)(A). If the State establishes that it incurred re-
sponse costs to remedy a release or threatened release 
of hazardous *1024 substances from a facility, and 
that defendants are responsible persons, then defen-
dants have the burden of proving that the costs in-
curred were inconsistent with the NCP, an issue that 
is judicially reviewed under the arbitrary and capri-
cious standard of review for agency action. See 42 
U.S.C. § 9613(j)(2); United States v. Northeastern 
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Pharmaceutical & Chemical Co. (“NEPACCO ” ), 
810 F.2d 726, 747-48 (8th Cir.1986), cert. denied, 
484 U.S. 848, 108 S.Ct. 146, 98 L.Ed.2d 102 (1987), 
followed in Washington State Dept. of Transp. v. 
Washington Natural Gas Co., 59 F.3d 793, 802 (9th 
Cir.1995), and United States v. Hardage, 982 F.2d 
1436, 1442 (10th Cir.1992), cert. denied sub nom. 
Advance Chem. Co. v. United States, 510 U.S. 913, 
114 S.Ct. 300, 126 L.Ed.2d 248 (1993). “Congress 
has not provided that private parties must pay for the 
consequences of arbitrary and capricious agency ac-
tion.”  Matter of Bell Petroleum Servs., Inc., 3 F.3d 
889, 905 (5th Cir.1993). 
 


This appeal turns on whether MPCA incurred 
costs inconsistent with the NCP. The NCP is a set of 
EPA regulations that “establish[es] procedures and 
standards for responding to releases of hazardous 
substances.”  County Line Inv. Co. v. Tinney, 933 F.2d 
1508, 1511 (10th Cir.1991). “The NCP is designed to 
make the party seeking response costs choose a cost-
effective course of action to protect the public health 
and the environment.”  Washington DOT, 59 F.3d at 
802. For the purpose of reviewing the grant of sum-
mary judgment on this issue, we assume without de-
ciding that appellees are responsible persons, that the 
McGuire site was a “ facility,”  and that MPCA in-
curred response costs to remedy the release of haz-
ardous substances at that facility. Thus, the only 
question is whether MPCA remedied the environ-
mental problem in an arbitrary and capricious man-
ner. 
 


[4] There is a threshold problem in evaluating 
state agency cleanup action for consistency with the 
NCP. The EPA regulations distinguish between re-
moval actions-those taken to counter imminent and 
substantial threats to public health and welfare-and 
remedial actions, which are longer term, more per-
manent responses. The NCP prescribes more detailed 
procedures and standards for remedial actions. Com-
pare 40 C.F.R. §§ 300.410, 300.415 (removal ac-
tions), with §§ 300.420-300.435 (remedial actions). 
The district court concluded that MPCA conducted a 
remedial action at the McGuire site and compared 
that action against the remedial action requirements 
of the NCP. MPCA argues we must remand for fur-
ther factual development of that issue, noting the ob-
vious fact that lead contaminants were “removed”  
from the site. However, MPCA conducted the 
cleanup under state laws and regulations that permit 


the agency to incur and recover “response costs.”  
State law does not distinguish procedurally between 
removal and remedial actions. Therefore, MPCA 
never made the determination required by § 
300.415(b) of the NCP, a determination EPA must 
make before it may take emergency or short-term 
removal action. In these circumstances, we agree 
with the district court that the permanent nature of the 
McGuire site cleanup and the leisurely manner in 
which MPCA dealt with the problem make it appro-
priate to hold the agency to the NCP standards for 
remedial action. 
 


[5] The district court concluded that MPCA con-
ducted the McGuire site cleanup in an arbitrary and 
capricious manner for the following reasons: 
 


- MPCA failed to undertake a feasibility study be-
fore selecting the soil washing remedy, as the NCP 
requires. See 40 C.F.R. §§ 300.430(a)(2), 
300.430(e). 


 
- MPCA instead relied on EPA's May 1986 Site 
Assessment, but MPCA ignored the EPA contrac-
tor's warning that the soil washing option was 
“questionable”  because it would not “address total 
lead concentrations,”  and its recommendation that 
“complete removal of the contaminated material 
would be the most environmentally sound and cost-
effective method at this site.”  While the State “may 
take some risks to develop experimental remedies,”  
the court observed, “ the risk the State took here 
was without any record support.”  


 
- MPCA acted inconsistently with the NCP when it 
gave the public minimal public notice of the pro-
posed soil washing remedy and contracted to im-
plement that remedy before the public comment 
period ended. As a consequence, “defendants 
*1025 were denied any real opportunity to com-
ment on the State's clean-up plans.”  


 
- The experimental soil washing remedy “ failed, 
forcing the State to hire new contractors, at in-
creased expense, to clean up the site.”  


 
Our review of the MPCA administrative record 


supports these conclusions. The EPA site assessment 
team warned MPCA in May 1986 that soil washing 
was questionable and recommended complete re-
moval. The Bureau of Mines, which had significant 
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soil washing experience, had rejected soil washing as 
a way to remedy lead contamination. Yet MPCA 
went ahead with the soil washing option in 1991 
without further feasibility study and in the face of an 
additional warning from its own contractor, Delta: 
“The disadvantages of soil washing are ... the uncer-
tainty in the effectiveness of the process and the rela-
tively high costs.”  In addition, no preliminary studies 
were conducted despite MPCA's knowledge that MBI 
had never conducted a full-scale remediation project. 
MPCA did not verify MBI's financial stability nor 
require it to post a performance bond. The record 
reflects that MPCA obstinately insisted on employing 
an untried, high-risk, high-cost remedy; failed to ade-
quately study the nature and extent of the contamina-
tion problem in advance; and failed to monitor MBI 
and modify the remedy when the unevaluated prob-
lem turned out to be greater than anticipated. We 
agree with the district court that appellees met their 
burden of proving this was arbitrary and capricious 
agency action inconsistent with the NCP within the 
meaning of 42 U.S.C. § 9607(a)(1-4)(A). 
 


[6] However, we disagree with the district court's 
decision to preclude the State from any cost recovery 
under CERCLA. The record leaves no doubt, indeed, 
appellees virtually concede, that remedial action to 
clean up the McGuire site was appropriate under 
CERCLA. The statute provides that the State may 
recover “all costs ... not inconsistent with the [NCP].”  
Therefore, the State may recover all costs except 
those that appellees prove were inconsistent with the 
NCP. See NEPACCO, 810 F.2d at 747. The district 
court erred in concluding without discussion that 
MPCA's arbitrary and capricious actions during the 
MBI phase of the cleanup completely bar the State 
from recovering all costs incurred. Thus, the case 
must be remanded. 
 


[7] An issue that is likely to emerge on remand is 
worthy of further comment. Appellees argue that 
MPCA was arbitrary and capricious not only in ini-
tially choosing the wrong remedy, but also in unrea-
sonably and unnecessarily increasing the cost of the 
appropriate remedy ultimately implemented by RSI. 
In most cases, if the agency has chosen a remedial 
plan that is not arbitrary and capricious, such as the 
RSI remedy, a responsible person may not challenge 
portions of the costs incurred in implementing that 
remedy. This is because § 9607(a)(1-4)(A) permits 
recovery of “all costs,”  not merely “all reasonable 


costs.”  See Hardage, 982 F.2d at 1443; NEPACCO, 
810 F.2d at 747-48; but see United States v. R.W. 
Meyer, Inc., 889 F.2d 1497, 1508 (6th Cir.1989), 
cert. denied, 494 U.S. 1057, 110 S.Ct. 1527, 108 
L.Ed.2d 767 (1990). However, those prior cases in-
volved responsible persons that had been afforded 
prior notice of the proposed cleanup and an opportu-
nity to undertake an agency-supervised cleanup at 
their own expense. Both CERCLA and the NCP re-
quire this kind of involvement of responsible persons 
before federal superfund monies are expended. See 
42 U.S.C. §§ 9613(k)(2)(D), 9617; 40 C.F.R. §§ 
300.400(b), 300.415(a)(2). Moreover, MPCA's statu-
tory obligation to afford responsible persons prior 
opportunity to undertake a necessary cleanup is, if 
anything, even more explicit under state law. See 
Minn.Stat. § 115B.17, subd. 1(a)(1). 
 


We agree with the district court that MPCA 
failed to meet its obligations to notify and involve 
responsible persons before undertaking to clean up 
the McGuire site. The State argues that the scrap 
dealers were not “known”  responsible persons when 
MPCA authorized the expenditure of state superfund 
monies and commenced the cleanup. But the scrap 
dealers were known generators, and Leder Brothers 
was known to have furnished lead cable for 
McGuire's insulation-burning operations. The agency 
clearly knew enough to decide that it would likely 
seek reimbursement from the scrap dealers under 
CERCLA or MERLA. Therefore, *1026 they should 
have been given a formal opportunity to comment on 
the proposed cleanup plan and to undertake the 
cleanup at their own expense. As the court said in 
Aetna Casualty & Surety Company v. Pintlar Corpo-
ration, 948 F.2d 1507, 1517 (9th Cir.1991): 
 


The extent of CERCLA liability is far-reaching. 
The ability to choose the response action greatly 
empowers the government. In order to influence 
the nature and costs of the environmental studies 
and cleanup measures, [responsible persons] must 
get involved from the outset. In many instances, it 
is more prudent for [a responsible person] to under-
take the environmental studies and cleanup meas-
ures itself than to await the EPA's subsequent suit 
in a cost recovery action. 


 
See also Bell, 3 F.3d at 897; Key Tronic Corp. v. 


United States, 511 U.S. 809, 820, 114 S.Ct. 1960, 
128 L.Ed.2d 797 (1994) (“ [t]racking down other re-
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sponsible solvent polluters increases the probability 
that a cleanup will be effective and get paid for” ).FN3 
Because MPCA's actions were inconsistent with the 
NCP in this regard, appellees are entitled to prove 
that this inconsistency caused the State to incur un-
reasonable or unnecessary response costs in imple-
menting even an appropriate remedial action. The 
State may not recover response costs incurred in im-
plementing appropriate remedial actions to the extent 
appellees prove on remand that they would have and 
could have accomplished the cleanup more cost ef-
fectively. 
 


FN3. It is also fundamentally fair to require 
the government to affirmatively involve po-
tentially responsible parties before commit-
ting superfund resources because private 
parties may not obtain pre-enforcement re-
view of proposed CERCLA response ac-
tions. See Gopher Oil Co. v. Bunker, 84 F.3d 
1047, 1051 (8th Cir.1996). 


 
It is important to everyone that necessary envi-


ronmental remediation be timely completed as cost 
effectively as possible. Therefore, the kind of arbi-
trary and wasteful agency action that occurred in this 
case cannot be rewarded. On the other hand, private 
parties that are responsible for necessary cleanups 
should not receive a financial windfall from the 
superfund because the environmental constable blun-
dered. We believe the CERCLA cost recovery stan-
dards set forth in this opinion will encourage those 
involved in future cleanups to achieve the most cost-
effective and environmentally appropriate solution. 
 


IV. The State's MERLA Claims. 
The State also sued to recover its response costs 


under the state superfund statute, MERLA. The dis-
trict court dismissed these claims as time-barred un-
der MERLA's statute of limitations, a ruling the par-
ties extensively debate on appeal. However, we need 
not decide this important issue of state law. 
 


Though the two statutes have significant differ-
ences, MERLA “was patterned after its federal coun-
terpart,”  CERCLA. Westling v. County of Mille Lacs, 
581 N.W.2d 815, 817 n. 1 (Minn.1998); Musicland 
Group, Inc. v. Ceridian Corp., 508 N.W.2d 524, 529 
(Minn.App.1993). MERLA allows the State to re-
cover from responsible persons all “ reasonable and 
necessary”  response costs incurred by MPCA. See 


Minn.Stat. §§ 115B.04, subd. 1(a), 115B.17, subd. 6. 
However, before taking any remedial action, MPCA 
must “ [r]equest any responsible party known to the 
agency to take actions which the agency deems rea-
sonable and necessary,”  and “ [d]etermine that the 
actions requested by the agency will not be taken by 
any known responsible party in the manner and 
within the time requested.”  Minn.Stat. § 115B.17, 
subd. 1(a)(1), (3). For the reasons stated in Part III of 
this opinion, we conclude that the State would not be 
entitled on remand to any greater recovery for its 
response actions under MERLA than under CER-
CLA. Therefore, we need not further consider the 
MERLA claims. FN4 
 


FN4. The State's statement of issues pre-
sented for review does not challenge the dis-
trict court's dismissal of the State's other 
state law claims. See F.R.A.P. 28(a)(3). That 
portion of the court's summary judgment 
rulings is therefore affirmed. 


 
V. The Blum Holdings Dissolution Issue. 


[8] In October 1994, A & D Recycling purchased 
the assets of Sam Blum Iron & Metal Company, and 
the seller changed its corporate name to Blum Hold-
ings. In April 1995, Blum Holdings advised MPCA 
that it did undoubtedly sell “very small quantities”  
*1027 of insulated wire to McGuire and repurchase 
clean wire from him. Blum Holdings then filed a no-
tice of intent to dissolve with the Minnesota Secre-
tary of State, see Minn.Stat. § 302A.723, and the 
company sent notice of its intent to dissolve to 
MPCA as a creditor, see Minn.Stat. § 302A.727, 
subd. 1. MPCA served notice of its claim, and Blum 
Holdings rejected the claim on August 17, 1995. That 
gave the State until October 25, 1995, “ to pursue any 
other remedies.”  Minn.Stat. § 302A.727, subd. 3(b). 
The State did not commence this lawsuit until Janu-
ary 1996. Accordingly, the district court dismissed 
the claim against Blum Holdings as barred by 
Minn.Stat. § 302A.727, subd. 3(d), because the State 
did not timely “ initiate legal, administrative, or arbi-
tration proceedings with respect to the claim.”  
 


On appeal, the State first argues that its RFI to 
Blum Holdings in 1989 and an April 1995 letter con-
stitute the initiation of an administrative proceeding 
for purposes of § 302A.727, subd. 3(d). Like the dis-
trict court, we disagree. This novel interpretation of 
the RFI is contrary to the cover letter which accom-
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panied the RFI sent to Blum Holdings (“The main 
purpose of the RFI is to gather information ...” ), and 
it has no support in MERLA, the MPCA's regula-
tions, or case law. The April 1995 letter was sent to 
Sam Blum and A & D Recycling, not Blum Hold-
ings; the letter simply requested a meeting to explore 
the accuracy of Blum's prior denial of having fur-
nished insulated wire to McGuire for burning. These 
were certainly preliminary steps in the MERLA en-
forcement process. Cf. Comfort Lake Ass'n, Inc. v. 
Dresel Contracting, Inc., 138 F.3d 351, 357 (8th 
Cir.1998). But they were not the initiation of the kind 
of formal proceedings that § 302A.727, subd. 3(d), 
requires a creditor to commence to avoid the normal 
consequences of corporate dissolution. See Onan 
Corp. v. Industrial Steel Corp., 770 F.Supp. 490, 
493-94 (D.Minn.1989), aff'd, 909 F.2d 511 (8th Cir.), 
cert. denied, 498 U.S. 968, 111 S.Ct. 431, 112 
L.Ed.2d 414 (1990). 
 


The State alternatively argues that CERCLA 
preempts state dissolution statutes such as § 
302A.727. This contention is foreclosed by 
NEPACCO, 810 F.2d at 746 (state law governs ca-
pacity to be sued under CERCLA), and Onan, 770 
F.Supp. at 495. The order granting summary judg-
ment in favor of Blum Holdings is affirmed. 
 


The judgment of the district court is affirmed in 
part and reversed in part, and the case is remanded 
for further proceedings not inconsistent with this 
opinion. The State's motion to strike appellees' ap-
pendices is denied. 
 
C.A.8 (Minn.),1998. 
State of Minn. v. Kalman W. Abrams Metals, Inc. 
155 F.3d 1019, 29 Envtl. L. Rep. 20,088 
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I have been retained by Foley Hoag LLP, counsel to Emhart Industries, Inc. (“Emhart”), 
in the above captioned litigation, to provide expert assistance and advice with respect to certain 
technical matters relating to the Centredale Manor Restoration Project Superfund Site (CMRP) in 
North Providence, Rhode Island.  I have been asked to supplement my earlier reports to provide 
a review of the reports and opinions of Dr. Jurgen H. Exner, which were dated January 14, 2011 
and April 29, 2011.  In these reports, Dr. Exner stated that he was retained “to evaluate … 
information pertinent to hexachlorophene manufacturing operations previously conducted at the 
property that is now part of the Centredale Manor Restoration Project Superfund Site….”   


Qualifications of Dr. J.R. Kittrell 
 My qualifications, resume, and experience can be found in my Expert Reports previously 
submitted in this case.  As I have noted in previous reports, I have previously performed 
chemical fingerprinting studies to determine the industrial source of soil and water 
contamination, and am familiar with the scientific methodology for conducting such studies, 
including published literature on the subject.  To update my background, I am now engaged by 
the U.S. Department of Justice in two concurrent cases to utilize my expertise in chemical 
fingerprinting, in order to identify source contributions and contamination profiles at various 
sites of interest, including a Superfund Site.  I have submitted four reports on these topics on 
behalf of the U.S. Department of Justice.  In addition, in the present report, I will express an 
opinion about plant design and operations relevant to PCDDs and PCDFs, related to the use of 
distillation, extraction, sedimentation, decantation, crystallization, and cost estimation.  My 
expertise in these topics has been summarized and exemplified in my prior reports on this case.  
In addition, I am an expert in these topics, as witnessed by a recent award to KSE, Inc. by the 
U.S. Department of Energy of a grant of $3 million to accelerate the commercialization of a new 
Reactive Distillation technology being developed by KSE to greatly reduce energy consumption 
in distillation operations. In addition, I am providing expert services in an additional case not 
previously identified in my prior reports, in which I will testify about the historical equipment 
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and plants that led to environmental contamination by polychlorinated biphenyls (PCBs).  My 
CV and my testimony in the past 4 years are updated in Exhibits 1 and 2. 


Summary of Opinion    
1. As I stated in my opinion contained in my expert report of January 7, 2011, the 


trichlorophenol (TCP) used by Metro Atlantic in their HCP plant operations was 
exclusively manufactured by Diamond Alkali, for the entirety of their HCP plant 
operations.  Based on fundamental scientific and engineering principles, this Diamond 
Alkali TCP did not and could not have created the dioxin congener profile found at the 
CMRP site.  It could not have been and was not the origin of the 2,3,7,8-TCDD found at 
the CMRP site.  Therefore, Metro Atlantic was not responsible for the 2,3,7,8-TCDD 
contamination of the CMRP site.  In his reports and his deposition testimony, Dr. Exner1  
offered no scientifically based opinion to the contrary. 


 
2. As I stated in my opinion contained in my expert report of January 7, 2011, after 


consideration of the possible sources of the 2,3,7,8-TCDD contamination and the above 
analysis, the source of the 2,3,7,8-TCDD contamination at the CMRP site was more 
likely than not due to spillage, leakage from, or dumping of, barrels from the NECC 
barrel reclamation facility on the CMRP site, such as the 2400 drums NECC received 
from Quonset Naval Base, and the 2400 drums that NECC received from Otis Air Base in 
1969.  In his reports and his deposition testimony, Dr. Exner offered no scientifically 
based opinion to the contrary. 
 


3. Dr. Exner has speculated on various waste streams in the HCP plant, which have no basis 
in fact or scientific analysis.  These speculative wastes include leaks and spillage from 
TCP delivery hoses, cleanout wastes from non-existent TCP storage tanks, alleged 
storage tanks that are not shown in photographs and are contradicted by witness 
testimony, assumed releases of the contents of process tanks within the HCP plant 
building.  In my opinion, the “waste" streams identified by Dr. Exner are based on 
speculation and, more likely than not, did not actually exist at the Metro Atlantic HCP 
plant in 1964-1965.   
 


4. Dr. Exner opines that there were eight different “waste” streams in or at the Metro 
Atlantic HCP plant.  He does not state that any of these waste streams contributed to 
contamination of the Centredale Manor Restoration Project (CMRP) site.  He does not 
offer the opinion as to whether these waste streams left the HCP plant and entered the 
CMRP site, or if they did leave the HCP plant the mechanism or pathway of release to the 
CMRP site.  I do not agree with the existence and quantities of waste streams cataloged 
by Dr. Exner for the reasons discussed herein.  Therefore, none of these so-called waste 
streams would have contributed contamination found at the CMRP site.  


                                                 
1 Exner, Jurgen H., “Amended Report of Expert Witness”, p. 24, first line of paragraph following his “Opinion 8,” 
April 29, 201. 
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5. As described in detail in my January 7, 2011 report, the Na-TCP delivered to Metro 


Atlantic contained 2,3,7,8-TCDD, 2,3,7,8-TCDF and other PCDDs and PCDFs at 
detectable levels. 


   
6. Dr. Exner has erroneously concluded that the Metro Atlantic HCP plant was sized to 


allow daily production of HCP based on charging a batch of 1,111 pounds of Crude TCP 
for each day of operation.  In contrast to this assumption by Dr. Exner, Mr. Cleary, who 
contributed to the design of the HCP plant and who was actually at the HCP plant during 
its time of operation, has testified that the plant produced only 300 pounds of HCP daily.  
The examination of the available evidence by Dr. Exner to arrive at the erroneously high 
HCP production rate was flawed, particularly in view of the direct Metro Atlantic HCP 
plant experience and testimony of Mr. Cleary.  Among other errors, Dr. Exner mistakenly 
accepted as “the only available primary record of quantities used” a document which had 
none of the recognized characteristics of a chemical plant production document.  In my 
opinion, Dr. Exner over-estimated the HCP production rate at the Metro Atlantic HCP 
plant by a factor of almost 300%. 


 
7. In my opinion, the available evidence shows that, more likely than not, the Crude TCP 


was not delivered into storage tanks as speculated by Dr. Exner.  Instead, the Crude TCP 
was delivered exactly as testified by Mr. Cleary.  Dr. Exner does not give appropriate 
attention to the very clear testimony by Mr. Cleary about the method of TCP delivery and 
the absence of TCP spills during delivery, particularly considering Mr. Cleary’s intimate 
knowledge of the operation of the plant and of the design of the delivery method.  The 
Crude TCP was delivered to the site by tanker truck, and then off-loaded directly into the 
HCP plant from the truck trailer on a daily basis for each batch of HCP to be produced.  
This method of delivery of the TCP raw material to the plant is consistent with sound 
process engineering for a plant the size of Metro Atlantic’s HCP plant.  Cleary states that 
leakage and spillage was “unlikely” given the equipment that was actually used for 
transfer of TCP into the HCP plant.  Delivery of TCP into a vessel located in the plant on 
the concrete pad, more likely than not, had no spillage.  To support Mr. Cleary’s 
statement and my opinion, if there were any spillage of TCP, it would have been 
intolerable for workers to work at the plant, due to the noxious odor and respiratory 
distress.  In addition, the tanker truck was stored at some intermediate location away from 
the site, according to Mr. Cleary.  When the tanker was empty of Crude TCP, it was 
returned to Diamond Alkali containing any suspended solids in the tanker, for the usual 
plant cleaning of tankers at Diamond Alkali before taking on another delivery.  No TCP 
storage and no associated pattern of stains or chemical contamination of the CMRP site 
consistent with delivery and storage of Crude TCP is evident from the available 
testimonial, photographic, and chemical information. 
 


8. Dr. Exner assumes the purity of the tetrachlorobenzene (TeCB) raw material used in the 
Diamond Alkali TCP manufacturing plant was 97% in 1964 and 1965.  He incorrectly 
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argues that this 3% impurity in TeCB is so low that it would prevent even 1 ppm 
(0.0001%) of all congeners other than 2,3,7,8-TCDD from forming in the TCP.  Had Dr. 
Exner completely cited the reference he used to assert the 97% purity of TeCB, he would 
have revealed that his reference contradicts his theory that 97% purity would prevent 
formation of other congeners than 2,3,7,8-TCDD in the TCP product.  In fact, this 
reference reports the presence of other isomers of TeCB and of trichlorophenol. 
 


9. I provide numerous references showing that Crude TCP contained  higher dioxin and 
furans congeners other than 2,3,7,8-TCDD.  Among others, the National Institutes of 
Occupational Safety and Health (NIOSH) Dioxin Registry report for Dow Company 
shows that congeners other than TCDD were present in the Crude TCP produced by 
Dow.  After purification to remove these other congeners, the waste products were 
analyzed with advanced methods (GC-MS) to show these higher congeners.  These 
higher congeners were removed from the Crude TCP and incinerated in the Dow 
production of purified TCP.  At Diamond Alkali, the TCP plant did not remove these 
higher congeners from its Crude TCP sold to Metro Atlantic.  Based on the documentary 
evidence and the theory of chemical reactions, the Diamond Alkali Crude TCP must 
contain 2,3,7,8-TCDD, 2,3,7,8-TCDF, and higher congeners of PCDDs and PCDFs at 
detectable levels. 
 


10. Among the waste sources that could have contaminated the NECC site, Dr. Exner 
restricted his opinion only to those that he speculates may have arisen from the Metro 
Atlantic HCP plant.  Dr. Exner fails to follow accepted precepts of the scientific method 
when he fails to formulate and consider reasonable alternative hypotheses, and he 
selectively extracts data from references when reporting and explaining contradictory 
data in the same or other references.  He did not consider contamination of the CMRP 
site by the wastes he assumed may have been generated by the HCP plant.  Testimony 
and photographs show that numerous waste barrels were sent to NECC, arrived at the 
CMRP site, and were burned as part of the cleaning process by NECC.  In my prior 
reports, I identify waste barrels that may have contained chlorinated organic compounds, 
such as military herbicides, that were delivered to the NECC site.  In my present report, I 
demonstrate that octachlorodibenzodioxin (OCDD) is found at the NECC (CMRP) site 
above background concentrations.  As also reported by Dr. Taylor, OCDD is created by 
combustion operations.  More likely than not, these OCDD concentrations above 
background concentrations at the CMRP site could have originated only from NECC 
burning operations on barrels containing chlorinated organic compounds, and other 
combustion events that occurred in connection with NECC’s barrel cleaning operations.  
Combustion of chlorinated organic compounds produces 2,3,7,8-TCDD along with the 
predominant OCDD.   
 


11. Dr. Exner did not address the question as to whether any of his “waste” streams actually 
entered or contaminated the CMRP site.  Therefore, I examined the available data from 
the CMRP site.  After consideration of EPA-designated background contribution to the 
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site, it is my opinion that the TCP from the Diamond Alkali plant did not contaminate the 
CMRP site.  Instead, the congener chemical profile at the CMRP site shows it is likely 
that dioxin contamination from 2,3,7,8-TCDD containing manufactured chemicals 
originated from leakage, spillage, drainage, or dumping of barrels containing herbicides 
and destined for cleaning at the NECC facility.  As discussed in my earlier report, it is 
likely that the source that would contain such a congener profile as found on the CMRP 
site was herbicides contained in the almost 5,000 barrels delivered from the military in 
about 1969.  There is also distinct evidence of 2,3,7,8-TCDD contamination of the 
CMRP site by combustion of chlorinated organic compounds, likely originating from 
incineration operations associated with cleaning barrels at the NECC facility, and other 
combustion events that occurred in connection with NECC’s barrel cleaning operations. 


12. In my review of the report by Dr. Exner, as well as my earlier reviews of reports by Dr. 
Taylor and Mr. Mauro, it is my opinion that their adherence to accepted precepts of the 
scientific method was wholly inadequate.  Dr. Exner, Dr. Taylor, and Mr. Mauro did not 
(a) explicitly and fully frame the hypotheses or conjectures that they intended to test in 
establishing causation of the contamination of the CMRP site (e.g., identifying the 
possible sources of contamination or combinations of sources); (b) they did not design a 
program of evaluation of the data that would fully test the various hypotheses of 
causation; (c) they did not collect the information and/or conduct the thought experiments 
necessary for identification of the source(s) of contamination of the CMRP site (e.g., 
including consideration of background data in accordance with established scientific 
methods); and (d) they did not analyze these data in a manner that would lead to an 
objective assessment and identification of the likely source(s) of contamination of the 
CMRP site.  Their failure to adopt a valid scientific method in their investigations 
obviated reaching reliable conclusions as to the causation of contamination at the CMRP 
site. / 


 


Documents Reviewed 
 I incorporate by reference the list of documents reviewed in preparation of each of my six 
earlier expert reports, and a list of references provided to Robinson and Cole in response to their 
request of November 12, 2010.  Additional documents and information that I have examined are 
cited as footnotes within this report, and/or are summarized in Exhibit 3 of this report. 


Opinion  
As I stated in my opinion contained in my expert report of January 7, 2011, the 


trichlorophenol (TCP) used by Metro Atlantic in their HCP plant operations was exclusively 
manufactured by Diamond Alkali, for the entirety of their HCP plant operations.  Based on 
fundamental scientific and engineering principles, this Diamond Alkali TCP did not and could 
not have created the dioxin congener profile found at the CMRP site, and could not have been 
and was not the origin of the 2,3,7,8-TCDD found at the CMRP site.  Therefore, Metro Atlantic 
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was not responsible for the 2,3,7,8-TCDD contamination of the CMRP site.  In his reports and 
his deposition testimony, Dr. Exner2  offered no scientifically based opinion to the contrary. 


 


As I stated in my opinion contained in my expert report of January 7, 2011, after 
consideration of the possible sources of the TCDD contamination and the above analysis, the 
source of the 2,3,7,8-TCDD contamination at the CMRP site was more likely than not due to 
spillage, leakage from, or dumping of, barrels from the NECC barrel reclamation facility on the 
CMRP site, such as the 2400 drums NECC received from Quonset Naval Base, and the 2400 
drums that NECC received from Otis Air Base in 1969.  In his reports and his deposition 
testimony, Dr. Exner offered no scientifically based opinion to the contrary. 
 


Dr. Exner’s Opinions on the Alleged Waste Streams at Metro Atlantic HCP 
Plant 


 In his reports of January and April, 2011, Dr. Exner provided an opinion that eight 
different waste streams were present at the Metro-Atlantic HCP plant during parts of 1964 and 
1965.  His opinions do not provide any conclusions as to contributions of the HCP plant to site 
contamination.  He provided no scientific evidence tying the HCP plant to site contamination.  
He offered no opinion that these eight alleged waste streams were actually dumped or discarded 
inside the Metro Atlantic HCP plant or anywhere on the CMRP site.  Many of Dr. Exner’s 
opinions are based solely on speculation, without use or benefit of any scientific method in his 
analysis, and ignoring pertinent information in the fact record. 


 In Table 1 is a summary of the eight waste streams that are included in the plant flow 
diagrams sketched by Dr. Exner.  Also shown in Table 1 is a summary of actual facts, testimony 
and/or good engineering practice that Dr. Exner should have considered in writing his report.  


For example, the first row in Table 1 provides one waste stream identified in the HCP 
plant diagram created by Dr. Exner.  He speculates that storage of Na-TCP in a tank at the HCP 
plant allowed deposits to accumulate in the TCP storage tank, which in turn create a waste 
stream of tank deposits.  In fact, clear testimony by Mr. Cleary and unmistakable aerial 
photographs of the plant site lead to the clear conclusion that no TCP storage tanks were in 
existence at the HCP plant.  Since there were no tanks, there could not have been tank deposits, 
regardless of any speculation to the contrary.  Dr. Exner erred in concluding tank deposits were a 
waste stream.  There is no analogy between the Metro Atlantic usage of TCP at their HCP plant, 
and the storage at the Monsanto TCP manufacturing plant.  This analogy of the Monsanto plant 
is an example of Dr. Exner’s selective misuse of his cited references. 


  


                                                 
2 Exner, Jurgen H., “Amended Report of Expert Witness”, April 29, 2011. 
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Table 1.  Summary of Exner Alleged Waste Streams 
Exner Waste 


Stream Number 
 


Waste Stream Actual 
Waste at 


CMRP Site 


Facts about Alleged Waste Stream 


8 Na-TCP Storage 
Tank deposits 


 
NONE 


There were no tank deposits since there 
was no TCP Storage Tank.  Testimony and 
facts show there was no tank. 


 


12 


NaTCP 
Centrifuge 


Liquor Waste 


 
 


NONE 


Dilute caustic wash that was sent to 
municipal sewer system.  Evidence that this 
stream did not represent waste 
contamination at the CMRP site. 


 


16 


 


Filter Cleanup 


 
 


NONE 


Less than 5 lbs per day of waste that is 
placed into dumpster.  No evidence or 
testimony that this stream represents waste 
contamination at the CMRP site. 


 


22 


Phase 
Separation in 


TCP Formation 
Reactor  


 
 


NONE 


There are no phase separation losses in 
phase separation.  If any were imagined, it 
would be recycled.  No evidence or 
testimony that this stream represents waste 
contamination at the CMRP site. 


  


25 


Phase 
Separation in 1st 


Step HCP 
Reactor  


 
 


NONE 


There are no phase separation losses in 
phase separation.  If any were imagined, it 
would be recycled.  No evidence or 
testimony that this stream represents waste 
contamination at the CMRP site. 


 


28 


Phase 
Separation in 2nd 


Step HCP 
Reactor 


 
 


NONE 


There are no phase separation losses in 
phase separation.  If any were imagined, it 
would be recycled.  No evidence or 
testimony that this stream represents waste 
contamination at the CMRP site. 


 


32 


 


Spent Nuchar 


 
 


NONE 


Less than 10 pounds of spent solid Nuchar 
per day, placed in dumpster.  No evidence 
or testimony that this stream represents 
waste contamination at the CMRP site. 


 


40 


 


PCE Loss from 
2nd crop of HCP 


 
 


NONE 


This PCE released from the centrifuge is of 
high enough quality that it is recycled.  No 
evidence or testimony that this stream 
represents waste contamination at the 
CMRP site. 
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In the third column of Table 1 is a summary of the actual waste that was identified in 
Figures 2, 3 and 4 of Dr. Exner’s report.  Dr. Exner did not offer the opinion that any of the eight 
waste streams actually contaminated the CMRP site.  In fact, column three of Table 1 shows that 
these waste streams either did not, in fact, exist, or were disposed of in a manner that did not 
contaminate the CMRP site.  This is evident by the notation in column three of Table 1 that the 
Actual Waste Contamination from Dr. Exner’s eight hypothetical waste streams at the Metro 
Atlantic HCP plant was NONE.   


 In his reports, Dr. Exner offered 12 opinions, which I discuss below.  Dr. Exner is an 
Environment Consultant, with no significant background in chemical engineering, plant 
manufacturing, or the selectivity of chemical reactions.  As a result of the limitations in his 
background and experience, he is not qualified to offer his 12 opinions that are supposedly based 
on mass balances that he alleges are applicable to the Metro Atlantic HCP plant.  Instead, his 
opinions are based on speculation, suppositions, and references to laboratory data that have no 
place in the analysis of a commercial HCP plant.  The estimates made by Dr. Exner are 
inaccurate, are based on inappropriate sources, and do not provide relevant insight into the 
historical operations of the HCP plant.  I am also troubled by many of the references used by Dr. 
Exner to support his opinions.  The references frequently have no bearing on the specific subject 
at hand, and are selectively quoted in a way that the meaning and context of the subject matter is 
altered.    


 


Exner Opinion 1.  “The Hexachlorophene manufacturing process at Metro-
Atlantic generated eight waste streams, illustrated in Figures 2 and 3, during 
normal operations.  The composition of these waste streams is estimated in 
Figure 4 for each of the streams.  In addition, waste was generated from spills 
during chemical transfer, spills during operation, difficulties during phase 
transfer, and cleanup of equipment.”3 


In pages 1-6 of Dr. Exner’s report of April 29, 2011, Dr. Exner provides generalizations 
which have no direct significance to the issue of contamination of the CMRP site.  Furthermore, 
Dr. Exner errs when he states that spill prevention and maintenance programs started in mid-
1970s, a statement which he attempts to support by citing an EPA document on guidelines for 
limiting organic chemicals releases4.  Spill prevention and maintenance was not motivated 
primarily by EPA regulations5.  For example, control of spills and maintenance were also 
important to efficient manufacturing operations, with control of unnecessary costs and 
management of personnel safety.  In 1970, President Nixon signed an executive order forming 
the Environmental Protection Agency.  The dates that Dr. Exner attributes to marking the start of 
spill prevention and maintenance are simply a reflection of the date of formation of the EPA, not 
a new found awareness of chemical manufactures in spill prevention and maintenance. 


                                                 
3 Exner, Jurgen H., “Amended Report of Expert Witness”, p. 15, April 29, 2011 
4 Ibid, reference 25, p. 30. 
5 Mr. Cleary testified that spills were unlikely given the equipment and the precautions taken at the HCP plant. 
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For the past 25 years, KSE, Inc. (KSE), the firm in which I am employed, has engaged in the 
design of batch and continuous chemical and petroleum manufacturing plants.  In addition to our 
ongoing design activities at KSE, I supervise employees in their process design function.  One of 
our employees I supervise is Dr. Carl Dupre our Senior Engineering Manager.  He was employed 
in this capacity by Monsanto Corporation and Bayer Corporation, well known chemical 
manufacturers.  Another of our employees, Ms. Laurene Hummer, joined KSE after employment 
in the design department of Exxon.  I am well qualified to review the design work and opinions 
offered by Dr. Exner. 


Dr. Exner was retained to opine on the hexachlorophene (HCP) manufacturing operations of 
Metro Atlantic6. Metro Atlantic’s HCP plant was a batch manufacturing plant.  That is, the plant 
operated by loading a batch of raw material into the plant, then processed that batch of raw 
material through several sequential processing steps, and then produced the same batch of raw 
material into the finished product, HCP.  Larger chemical plants usually operate on a continuous 
basis, in which raw materials are continuously fed to the plant, 24 hours per day, and products 
are continuously withdrawn from the plant.  The design methods for batch plants and continuous 
plants are different. 


Use of Block Flow Diagrams 


Dr. Exner described his approach to evaluating the HCP plant, starting with “block-flow” 
diagrams7.  Block flow diagrams are the simplest types of diagrams used to describe a chemical 
plant8.  Because much information is missing from a block flow diagram, the block flow diagram 
is generally used for “getting a feel” for a chemical process9, and is not a method to develop a 
rigorous opinion about the type and amounts of waste for a process, as Dr. Exner attempted to 
accomplish.  There are different methods for developing a conceptual process design that would 
provide the types and amounts of waste10, but Dr. Exner did not employ these procedures. 


Indeed, block flow diagrams are recognized not to provide the amounts of waste from a 
process, or the fraction of the HCP product that becomes waste, or the composition of the 
waste11.  Mass balances also cannot be used to establish the distribution of plant components 
between wastes and finished products.  Instead, Dr. Exner made various assumptions12 about the 
wastes, he relied on speculative and arbitrary splits of products13, or on laboratory scale testing 
by Mr. Cleary14.   


                                                 
6Exner, op. cit, p. 23. 
7 Exner, op. cit, p. 2. 
8 Turton, Richard, et al., “Analysis, Synthesis, and Design of Chemical Processes,” Second Ed., pp. 13-15, Prentice 
Hall, Upper Saddle River, NJ (2008). 
9 Ibid, p. 14. 
10 Ibid, Chapters 9, 10 and 11, pp. 327-421. 
11 Ibid, p. 111. 
12 Exner, op. cit. p. 14-15. 
13 For example, Exner Table 14, page 15 shows Stream 38 of Exner Table 14 with an arbitrary 25% assumption and 
Stream 37 assumes 95% recovery. 
14 For example, Exner Table 14, shows sources based on Cleary tests in small scale laboratory glassware, such as 
Streams 29, 34, and 36. 
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Incorrect HCP Production Rate Used in Mass Balances by Dr. Exner 


In the report by Dr. Exner, on Exner pages 11-13, Figure 4 contains mass balance results 
calculated by Dr. Exner that are purported to represent the operation of the Metro Atlantic HCP 
plant.  Dr. Exner reported approximately 265 non-zero numbers in his Figure 4 that were 
represented to provide the mass flow rate of each stream in the HCP plant, including “waste” 
streams.  Every single number in the mass balance tables produced by Dr. Exner is wrong.   


These mass balance tables are based on an incorrect assumption by Dr. Exner that the 
HCP production rate in the Metro Atlantic HCP plant was 1000 lbs of TCP per day.  This 
incorrect assumption was used by Dr. Exner in spite of testimonial, photographic and 
engineering facts to the contrary.  Mr. Cleary stated that the HCP plant produced only 300 lbs15 
dry HCP per day.  In a fully consistent statement (to 300 lbs per day), Mr. Cleary also states that 
the HCP plant consumed 25,000 kg. of TCP16 over the 8 month life of the HCP plant.   In spite of 
these facts, Dr. Exner speculates that the HCP production was nearly 300% larger.  Additional 
detail on this error by Dr. Exner is contained below in my discussion of his Opinion 9. 


Scale Up Methods 


The term “scale up” is used in chemical plant design and operations to describe methods to 
examine data on very small scale experiments (e.g., test tubes containing few ounces of material) 
in order to predict the performance of a plant at large commercial scales.  The use of scale up 
methods in chemical plants would be analogous to the use of wind tunnel tests of a model 
airplane to design a commercial passenger liner.  In general, an engineer cannot directly design a 
commercial airliner or a commercial chemical plant by direct use of model airplane tests or test 
tube chemical tests. 


Text books recognize that “It has long been understood that what works well in the 
laboratory often does not work well on the large scale17.”  Dr. Exner’s methods and assumptions 
used in his evaluation of the Metro Atlantic HCP plant are notoriously inaccurate, in part because 
Dr. Exner is attempting to directly use small scale laboratory glassware of a few grams in size, 
contained in Cleary patents or in laboratory crystallization of tetrachlorobenzene for example, in 
order to approximate large scale commercial results of hundreds of pounds.  Dr. Exner directly 
uses these laboratory results without further review or analysis as to their applicability to the 
Metro Atlantic commercial HCP plant.  In fact, Dr. Exner testified that his previous attempts at 
Mass-Balance calculations were inaccurate and required amendment. 


More specifically to this topic, text books in chemical plant design state “Of course, much of 
the important preliminary work…is most efficiently (inexpensively) completed in the laboratory.  
However, problems associated with trace quantities of unwanted side products, difficult material 
handling problems, and multiple reaction steps are not easily scaled up from laboratory scale 
experiments.18”   


                                                 
15 Cleary Affidavit, April 8, 2008. 
16 Cleary Deposition, February 10, 2003, Exhibit 15, page 1. 
17 Turton, op. cit., page 59. 
18 Turton, op. cit, p. 59. 
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Dr. Exner does not demonstrate an understanding of large scale chemical operations, by 
failing to take into account scale up considerations as he directly uses test tube data to estimate 
the mass balances in the commercial Metro Atlantic HCP plant.  Engineering scale up activities 
require much more insight to theory, than simply extracting numbers from a patent without 
change.  These problems of scale up of “trace quantities of unwanted side products”, cited above, 
were not recognized by Dr. Exner in his analysis of ppm quantities of 2,3,7,8-TCDD.  As a 
result, Dr. Exner’s analysis is not reliable.  He attempts to base his assessment of the HCP plant 
on “estimates” and assumptions using laboratory experiments to provide an assessment of 
“waste” streams in a large scale commercial HCP plant, without further analysis.  His approach 
does not meet chemical engineering industry standards of commercial plant design and analysis.  


In Table 219 of the report by Dr. Exner, a series of assumptions are set forth that are used 
with the intention of calculating the mass flows of all materials in the Metro Atlantic HCP plant, 
and particularly the trace quantities of 2,3,7,8-TCDD in “waste” streams in the plant.  I place the 
term “waste” in quotations because Dr. Exner does not opine that these “waste” streams led to 
contamination of the CMRP site.  Furthermore, as I will describe in this report, some “waste” 
streams identified by Dr. Exner did not actually exist, some “waste” streams likely did not ever 
reach the CMRP site and thus could not have contaminated it, and each assumed “waste” stream 
was calculated based on either incorrect information and/or speculative assumptions disguised as 
“estimates”.   I have additional comments about the assumptions made by Dr. Exner in his Table 
2 that invalidate the mass balance calculations made by Dr. Exner. 


Among the many invalid assumptions made by Dr. Exner are those of his Table 2 that accept 
data from patents directly, as a basis for his assessment of “waste” streams.   The Cleary patents 
referenced by Dr. Exner are based on the results of small scale laboratory tests.  However, these 
small scale laboratory tests are not generally replicated in large, commercial scale manufacturing 
plants.  For example, it is very easy to fill, perfectly mix and heat a small beaker of liquid in a 
matter of minutes.  However, it may take hours to fill and heat a 1000 gallon reactor, and the 
large reactor may never become perfectly mixed.  Therefore, it is necessary to devise and 
implement methods to “scale up” laboratory experiments for reliable large scale process design.   


I am an expert in such scale up methodology, since KSE develops new technology in the 
laboratory for license to commercial plants.  Dr. Exner provided three EPA references20 that he 
relied on for his scale up.  The EPA is not an authoritative source of information for process 
scale up methods.  In its development, promulgation, or enforcement of environmental 
regulations, no scale up activities are involved.  Also, these references do not teach the definition 
of the sources of waste for an HCP process as of 1964-1965.  Dr. Exner relied on flawed 
information sources in his approach to develop his opinions on the Metro Atlantic HCP plant. 


 


Exner Opinion 2.  “Metro-Atlantic obtained a crude sodium 
trichlorophenate reaction mixture from Diamond Alkali.  In 1965, the 


                                                 
19 Exner, op. cit., p. 14-15. 
20 Exner, op. cit., p. 2. 
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Diamond Alkali crude reaction product contained 2,3,7,8-tetrachlorodibenzo-
p-dioxin (TCDD) at a concentration of about 22 mg/k  g.” 21 


 Dr. Exner’s estimates of 2,3,7,8-TCDD concentration in Diamond Alkali’s TCP product lack 
a reasonable scientific basis. They depend upon two unsupportable premises:  first, that the 
manufacturing methods used by different TCP manufacturers were similar, and second that 
Diamond Alkali’s TCP product contained 2,3,7,8-TCDD as the only congener. 


 Dr. Exner begins his analysis by providing a very general summary of the manufacturing 
method used by Diamond Alkali to produce TCP for sale to Metro Atlantic, in his Section 3.1.  
Dr. Exner mischaracterizes the TCP method used by Diamond Alkali, as being “similar” to that 
of other manufacturers of TCP.  Dr. Exner references general operating conditions and 
procedures for the Diamond Alkali TCP plant, but then does not use the information in his 
report.  In fact, the manufacturing methods used by the various TCP manufactures provide 
definitive differences in their products, including molar ratios, reverse addition, reaction time, 
addition time, pressure, starting material purity, workup procedures, purification methods, 
residence time, reactor type, and initial temperature.  


 Significant differences among the manufacturers should be self-evident.  Dr. Exner describes 
the notification by Boehringer22, a German firm, to the U.S. manufacturers of TCP that process 
modifications were available to reduce the chloracnogen.  However, Dr. Exner omits the 
reference that Dow began use the TCP manufacturing technology from Boehringer.  Two 
important points are to be made.  First, the use of this method by Dow is a major factor why 
Dow’s TCP has a different congener profile that the TCP produced by Diamond Alkali. Second, 
if Dow paid for the Boehringer technology, the new processing method must have been different 
from the historical method.  This is confirmed in reviewing the Dow NIOSH Report, where there 
are two Dow TCP manufacturing processes, an “old” and a “new” TCP process. This is another 
example of Dr. Exner selectively omitting pertinent information from his analysis and report. 


 Furthermore, several firms held U.S. or foreign patents on TCP manufacturing methods.  Still 
further, the NIOSH reports summarized in my expert report of January 7, 2011, describe 
significant differences in the manufacturing methods from the point of view of process chemistry 
and process engineering.  Any representation by Dr. Exner that the manufacturing methods of all 
U.S. manufacturers of TCP were similar is factually incorrect on its face.  As described fully in 
my January 7, 2011 report, the individual manufacturing methods create identifiable differences 
in the congener profile of TCDDs/TCDFs, and other PCDDs/PCDFs of various TCP 
manufacturers. 


 Since the various TCP manufacturers exhibit differing congener profiles of dioxins and 
furans in their TCP product, the scientific position taken by Dr. Taylor and Dr. Exner is 
unsupportable.  They must determine how the dioxin-furan congener profile of the Diamond 
Alkali TCP differs from that of all other manufacturers, and why. 


                                                 
21Exner, op.cit, p. 15. 
22 Exner, op. cit., p. 19. 
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Poor Control of Diamond Alkali Manufacture of TCP 


  The scientific literature recognizes very important differences in manufacturing methods, 
including the order of addition of raw materials which influences congener formation, the 
temperature control of the reactor, the type of reactor, and the purification methods used.   


 In Table 2 is shown the poor control of the manufacturing process used by Diamond Alkali. 


Table 2.  High Variability of Diamond Alkali Process when Making TCP23 


Production Date 2,3,7,8 TCDD Content of TCP, ppm 


1965 Range 10-38  


May 1965 16 


May 1965 10 


June 1965 28 


June 1965 38 


June 1965 35 


June 1965 19 


June 1965 25 


  December 1965 22 


December 1965 10 


December 1965 12 


February 1966 10 


February 1966 7 


March 1966 7 


May 1966 17 


July 1966 19 


August 1966 11 


November 1966 13 


November 1966 20 


December 1966 21 


January 1967 38 


 


                                                 


23 Marlow, David and Marilyn Fingerhut, Diamond Alkali Dioxin Registry Report, Report No. 117.16, PB87-
222808, National Institute for Occupational Safety and Health, Cincinnati, OH, June (1986). 
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In Table 2 is shown the 2,3,7,8-TCDD content of the TCP manufactured by Diamond 
Alkali, during the period of 1965-1967.  In late 1967, a carbon treatment process was added by 
Diamond Alkali to reduce the 2,3,7,8-TCDD content of the herbicide products based on TCP to a 
level of about 1 ppm. 


 For a specific TCP plant (e.g., Diamond Alkali) the  dioxin-furan content in TCP varies 
depending on the rate of addition of raw materials to the reactor, order of addition of the 
reactants, the degree of control of reactor temperature, and the extent of separation of TCA 
(anisole) from the reactor product.  As shown in Table 2, the 2,3,7,8-TCDD content of the TCP 
produced by Diamond Alkali is highly variable, varying by over 500%.  This high degree of 
variability of 2,3,7,8-TCDD content for Diamond Alkali reflects poor control of operating 
conditions.  Some batches were likely exposed to significantly higher temperature than others, 
likely due to the poor control of the starting temperature of the batch.  This, among other factors, 
would have resulted in the formation of a variety of dioxin congeners and furans.  


 This lack of process control at the Diamond Alkali plant exacerbates the variability of the 
concentrations of all the congeners in the reactor product, not just 2,3,7,8-TCDD.  There is no 
basis for the allegation by Dr. Exner that he can somehow examine the Diamond Alkali 
operating data and deduce that the Diamond Alkali TCP will contain 2,3,7,8-TCDD as the only 
congener present.  Instead, there are substantial data that I have cited in my January 7, 2011 
report that demonstrates the Diamond Alkali TCP contains 2,3,7,8-TCDD, 2,3,7,8-TCDF, and 
other PCDDs and PCDFs at detectable levels.  Furthermore, the methods of TCP purification 
used by each manufacturer are different, and cause the chemical fingerprint of the TCP of each 
manufacturer to be different from that of others.  


Methods of Manufacture of TCP are not “Similar” Among Manufacturers 


 To further demonstrate that Dr. Exner is wrong when he asserts that all manufacturers of 
TCP are similar, Table 3 compares the 2,3,7,8-TCDD content of TCP manufactured by Dow and 
Diamond Alkali.  Whereas TCP produced by Diamond Alkali is reported by Mr. Cleary to 
contain from 15-25 ppm 2,3,7,8-TCDD, Dow TCP contains 1 ppm 2,3,7,8-TCDD or less.  The 
manufacturing plants are clearly not “similar”, based on this one metric.  Other metrics also 
reveal there are other differences among the manufacturers. 
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Table 3 
Dioxin Content of Diamond Alkali Product unlike that of Dow Product 


 
Date of Specification 


 
Dow Production Specification 


for 2,3,7,8 TCDD, ppm24 


Diamond Alkali 
 2,3,7,8 TCDD Content 


of 2,4,5 TCP, ppm
1966 Less than 1 ppm 15 to 25 ppm25 


1970 Less than 0.5 ppm Shut Down 8/1/69 


1971 Less than 0.1 ppm  


   


Since the methods of manufacture are different among the various manufacturers and since the 
temperatures, compositions, and order of addition affect the congener production, the dioxin-
furan congener profile can be used to identify the TCP manufacturer. 


 


Opinion 3.  “Diamond Alkali sodium trichlorophenate contained only trace 
amounts of PCDD and PCDF isomers, if any, other than the 2,3,7,8-TCDD.” 26 


 Dr. Exner has opined that Crude TCP from Diamond Alkali contained only trace amounts 
of PCDD and PCDF isomers, other than 2,3,7,8-TCDD.  The concentration of PCDD and PCDF 
isomers in Crude TCP are measured in parts per million, which are always considered to be trace 
quantities.  One part per million is equal to  0.0001%.  One of the failings of the report by Dr. 
Exner is that he is trying to use measurements of the composition of TCP that are measured at 
levels 3% or 5%, in order to determine if the TCP contains 0.0001% of a PCDD.  If the accuracy 
of the analyses is measured in percentage terms, the analyses cannot detect PCDD’s present in 
concentrations of parts per million.  However, that does not mean that the PCDD’s are not 
present in important and relevant quantities, even if Dr. Exner were to characterize these 
amounts as “trace amounts”. 


 Dr. Exner characterizes the tetrachlorobenzene (TeCB) used to make TCP as pure, when 
it contains 3% impurities.  Without support, he concludes that 97% purity TeCB will not form 
PCDD or PCDF congeners, except perhaps in “trace amounts”.   From the viewpoint of PCDD 
concentrations of 0.0001%, the TeCB containing 3% impurities is not pure. 


 Dr. Exner hopes to infer from his Tables 3 and 4 (Exner pages 18 and 19) that the TCP 
from Diamond Alkali does not contain PCDD and PCDF isomers other than 2,3,7,8-TCDD.  His 
tables of the composition of TCP show “unknowns” in the analysis at concentrations of 4%   to 


                                                 
24 Crummett, W.B. and R. H. Stehl (Dow Chemical), “Determination of Chlorinated Dibenzo-p-dioxins and 
Dibenzofurans in Various Materials”, pp. 15-25, Environmental Health Perspectives, September (1973). 
25 Cleary, Thomas F., Deposition, page 90, lines 14-16, February 10, 2003. 
26 Exner, op cit, p. 22. 
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7%. From the viewpoint of PCDD concentrations of 0.0001%, these tables provide no proof of 
the presence or absence of PCDD or PCDF in TCP.  


Effect of Purity of Raw Materials to Make TCP on PCDD/PCDF Congeners Formed 


 A principal raw material used to make TCP is tetrachlorobenzene.  Dr. Exner describes 
the manufacture of 1,2,4,5 tetrachlorobenzene, for which he uses the shorthand designation 
TeCB.  As I have previously described in my January, 2011 report, TeCB is prepared by a serial 
substitution of chlorine atoms in a benzene ring, which produces a TeCB that is dominant in the 
1,2,4,5 tetrachlorobenzene isomer27, but which also contains other chlorinated benzene species.  
Dr. Exner correctly observes that not all isomers of TeCB are produced in equal amounts due to 
the differing reactivity of the isomers in formation of TeCB.  As will be noted below, this is 
important because Dr. Exner assumes in the formation of dioxin/furan congeners that all isomers 
are equally reactive, which is incorrect. 


 Dr. Exner incorrectly states that the TeCB used in the production of TCP is of high 
purity.  He cites a report discussing the 2,4,5-T herbicide, which was prepared by the Executive 
Office of the President Office of Science and Technology.   In a few lines of this report, 
reference is made to the purity of TeCB28.  The information offered by Dr. Exner is that this 
report states the TeCB used at some time to make 2,4,5-T is of 97% purity.  Even if commercial 
TeCB were 97% purity, this purity does not support Dr. Exner’s assertion that the purity is so 
high that no PCDDs or PCDFs other than 2,3,7,8-TCDD can form.  It should be recognized that 
3% impurities is equal to 3 parts impurity in 100 parts of TeCB.  The dioxin impurities are 
measured as 1 part impurity in 1 million to 1 billion parts of TCP.  Thus, any records of 
impurities in TeCB or TCP that are measured in percentages are not of significance in discussion 
of dioxin impurities. 


 This executive report to the President of the United States is not intended to be a 
scientific document that provides specific data on the purity of commercial TeCB, as implied by 
Dr. Exner.  The document does not provide the name of the manufacturer of TeCB, or the time 
period in which the TeCB was produced, or any other relevant chemical and processing 
information that would enable Dr. Exner to opine on the purity of TeCB.   


 The actual quotation from the report cited by Dr. Exner is as follows:  “The 1,2,4,5-
tetrachlorobenzene starting material for the 2,4,5-T synthesis contains typically 3% other 
tetrachlorobenzene isomers and other chlorinated benzenes.  These impurities do contribute to 
small amounts of a variety of other chlorinated products including dichlorophenoxyacetic acids 
and other isomers of the dichlorophenoxyacetic acid, although these impurities were not listed by 
the manufacturer as impurities (Table 3)29”.  (emphasis added)  These “other tetrachlorobenzene 
isomers” and “other isomers of trichlorophenoxyacetic acid” contribute to the formation of other 
dioxin/furan congeners in TCP, in addition to 2,3,7,8-TCDD at detectable levels. 


                                                 
27 An isomer of TeCB contains four chlorine atoms (i.e., tetra), but in other possible locations on the benzene ring of 
TeCB among the six possibilities.  The isomers have similar physical and chemical properties, but not as herbicides. 
28 Exner, op. cit. his reference 53, p. 31. 
29 MacLeod, Colin M., Chairman, Executive Office of the President, Office of Science and Technology, “A Report 
of the Panel on Herbicides of the President’s Science Advisory Committee”, page 13, March, 1971. 
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 Dr. Exner misrepresents the information provided by the Office of the President when he 
concludes that 97% purity TeCB is so high that no other congeners can be formed in the 
production of TCP by Diamond Alkali.  The reference he cites contradicts his opinion, instead 
noting the presence of other tetrachlorobenzene isomers in the commercial TeCB used to make 
2,4,5-T.  Further Dr. Exner incorrectly seems to think that 97% purity will create some linear 
proportion of congeners in the TCP after the hydrolysis step in its production. 


 Dr. Exner attempts to support his argument that additional congeners will not be found in 
TCP that has been produced from commercial TeCB at 97% purity.  On page 17 and 18 of his 
report, he notes that, if other isomers of TeCB are present other than 1,2,4,5-TeCB as a charge to 
the Diamond Alkali reactor, then other isomers of TCP will be formed, other than 2,4,5-TCP.  
This much is true.  Of course, in my expert report of January 7, 2011, I described the reaction 
chemistry that requires that other dioxin/furan congeners to be formed other than 2,3,7,8-TCDD.  
This is an inconvenient scientific fact for Dr. Exner, because he wishes to speculate that the 
Diamond Alkali TCP does not contain these PCDDs and PCDFs other than 2,3,7,8-TCDD.  In 
fact, actual analytical data from many sources show that Crude TCP does contain other PCDDs 
and PCDFs than 2,3,7,8-TCDD, including Dow Chemical, Firestone, et al., and others that I cited 
in my expert report of January 7, 2011. 


 Dr. Exner tries to explain the inconsistencies between his theory and the available data by 
stating, in the top line of page 18 of his report, that chlorophenols are formed in “approximate 
proportion to the chlorobenzene isomers that are present in the starting material, TeCB.”  This 
statement is absolutely false, as shown below.   


Dr. Exner is stating that the positions to which the chlorine atoms are attached are 
unimportant to the rate of formation of individual dioxins.  In fact, Dr. Exner states on page 16 of 
his report that reactions of chlorinated molecules are very dependent on which position the 
chlorine atom is attached.  For example, the ortho and para positions are favored in chlorination.  
It is also known that dioxin formation reactions, such as Smiles rearrangements, are highly 
dependent on where the chlorine atom is attached.   Dr. Exner is trying to support his argument 
by assuming that the relative trace concentrations of TeCB isomers in the feed to the TCP plant 
will determine the relative trace amounts of the individual PCDDs and PCDFs found as 
contaminants in the TCP.  When Dr. Exner states that “TCP yields chlorophenols in approximate 
proportion to the chlorobenzene isomers that are present…” he ignores the chlorine directing 
effects known in organic chemistry.  His arguments are without merit, and are contradicted by 
the knowledge of nearly a century of practice of organic chemistry. 


Furthermore, the argument set forth by Dr. Exner that commercial TeCB is too pure to 
form PCDDs and PCDFs is contradicted by direct measurements by Firestone, discussed in my 
January 7, 2011 report.  The Firestone measurements of PCDDs in actual commercial samples of 
TCP are reproduced in Table 4.  In the columns entitled “Dioxin Identified” and “Furans Found”, 
dioxins other than 2,3,7,8-TCDD were measured as early as 1972, using analytical methods that 
were not as precise as those used in the analysis of the CMRP site data.  Even though the 
commercial TeCB was 97% purity, if Dr. Exner is to be believed, Table 4 shows that other 
PCDDs and PCDFs are clearly present in commercial TCP when using commercial sources of 
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TeCB, in direct contradiction to the allegations of Dr. Exner.  Note that the 2,3,7,8-TCDD in the 
Firestone samples suggests a purified form of TCP, and yet they still contain other 
PCDDs/PCDFs. 


Table 4 
Dioxin/Furan Data Duplicated from Firestone Data Table30 


Of Analyses of 2,4,5-Trichlorophenol 
Sample 


No. 
Identification Mfr Date 


Rec’d* 
Dioxin 


Identified 
Dioxin 


Concentration 
in ppm 


Furans Found 


4 2,4,5-TCP-Na 1 9/67 None 0 None 


5 2,4,5-TCP-Na 1 9/69 2,7-
Dichlorodioxin 
2,3,7,8-TCDD 


0.72 
1.4 (See Note) 


Tri-, Tetra- and 
Penta Chlorofurans 


6 2,4,5-TCP 1 6/69 1,3,6,8-TCDD 
2,3,7,8-TCDD 


0.3 
6.0 (See Note) 


Tetrachlorofuran 


7 2,4,5-TCP 2 7/70 Pentachloro 
Dioxin 


1.5 None 


8 2,4,5-TCP 2 7/70 None 0 Trichlorofuran 


9 2,4,5-TCP 3 7/70 2,3,7,8 TCDD 0.07 None 


Note:  Reported concentration determined by GC with EC detector.  Compound identification confirmed by spectra 
match from combined gas chromatograph/mass spectrometer. 
 


Dr. Exner also appears not to have considered the data on PCDDs that were presented in 
the NIOSH Dioxin Register for Dow Chemical Co.31  He selectively chose data from the NIOSH 
report only for caustic insolubles, without revealing other important analytical data from the 
report.  As I discussed extensively in my deposition of September 21, 2011, experimental data on 
the fraction of the TCP that was removed in order to purify the TCP product showed the 
presence of PCDDs other than 2,3,7,8-TCDD.  The Dow Chemical analyses of residue products 
from their TCP plant clearly show the presence of penta PCDDs, hexa PCDDs, and hepta 
PCDDs in those residues. These PCDDs of higher chlorine content than 2,3,7,8-TCDD are not 
present in Dow’s Purified TCP, because Dow’s TCP has been purified to remove them, as 
evidenced by the presence of these PCDDs in Dow’s byproduct analyses.  Dr. Exner is wrong in 
stating that the Diamond Alkali TCP is produced without the need for subsequent purification to 
remove other PCDD’s from the TCP.  He simply recites Dr. Taylor’s opinion, without 
performing an independent analysis. 


I cite numerous additional sets of data in my expert report of January 7, 2011 that show 
that commercial herbicides produced from TCP also contain these other PCDDs and PCDFs, in 
                                                 
30 Firestone, David, et al., “Determination of Polychlorodibenzo-p-dioxins and Related Compounds in Commercial 
Chlorophenols”, Journal of the AOAC, Vol. 55, No. 1, pages 85-92, 1972 
*Does not provide information on the actual date of manufacture. 
31 Marlow, David A., et al., “Dioxin Registry Report of The Dow Chemical Company”, NIOSH, Report No. 117.15, 
No. PB92-121557, Cincinnati, OH, January (1991). 
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addition to the presence of 2,3,7,8-TCDD.  Based on the chemistry of the reactions forming these 
commercial herbicides, the other PCCDs and PCDFs seen in these commercial herbicides did not 
form during herbicide manufacture, but instead originated in the TCP used as a raw material to 
make herbicides.   


Hypothetical Case of “Pure” TeCB 


 If an absolutely pure TeCB could be manufactured, the cost of the product would be 
prohibitive for commercial use.  It may be useful in laboratory quantities, in such small 
quantities that purchases would be affordable.  This is typically called analytical grade TeCB. 


However, even if the TeCB used for the Diamond Alkali plant were pure on a molecular 
scale, with absolutely no molecules of other isomers of 1,2,4,5 TeCB, the TCP produced by 
Diamond Alkali  would still not contain only 2,3,7,8-TCDD.   Analytical methods are available 
that can measure PCDD’s in parts per trillion (ppt).  One part per trillion is one millionth of a 
part per million.  With the Battelle data base for the CMRP site, the Method Detection Limit for 
2,3,7,8-TCDD was 0.295 ppt.  The ability to detect even “trace” quantities of PCDDs and PCDFs 
is remarkable.  


In addition, Dr. Exner makes no mention of the fact that not only is 2,3,7,8-TCDD 
formed in the manufacture of TCP by Diamond Alkali, but also 2,3,7,8-TCDF is formed.  In the 
Diamond Alkali reactor that is producing TCP, both TCP and TeCB are present during the entire 
reaction cycle (see Figure 8 below).  Some TeCB remains at the end of the reaction, and is found 
in the crude TCP product.  The formation of 2,3,7,8-TCDF by the reaction of TCP with TeCB 
has been recognized in the scientific literature for decades32.  Furthermore, Dr. Exner reports 
there is an excess of TeCB in the Diamond Alkali autoclave reactor, which promotes formation 
of 2,3,7,8-TCDF under the hydrolysis conditions.  Nevertheless, Dr. Exner is silent on this 
contradiction to his opinion that there is no 2,3,7,8-TCDF present in the Diamond Alkali TCP. 


 Bopp33 has analyzed sediment data in areas “influenced by runoff and discharges from the 80 
Lister Ave. site” (p. 951), i.e., the Diamond Alkali site.  Bopp presents information that shows 
the location and depths of the samples, near the Diamond Alkali facility.  Bopp et al. concluded 
that the high correlation shown in Figure 1 of measurements of 2,3,7,8-TCDD and 2,3,7,8-TCDF 
suggests that the Diamond Alkali plant was a “major source” of 2,3,7,8-TCDF.  That is, these 
data from the manufacture of Crude TCP at the Diamond Alkali plant show that 2,3,7,8-TCDF is 
found in the Crude TCP whenever 2,3,7,8-TCDD is formed.  Additional discussion of the theory 
of chemical reactions, shown later in this report, also substantiates the presence of 2,3,7,8-TCDF 
in Crude TCP.  The presence of TCDF along with 2,3,7,8-TCDD in TCP is a useful fingerprint 
for the source of the TCP, i.e., Crude TCP from Diamond Alkali  


  


                                                 
32 Hay, A., “Chemistry and Occurrence of Dioxins”, The Chemical Scythe, Chapter 1, Plenum Press, page 8, 1981. 
33 Bopp, Richard F., et al., “A Major Incident of Dioxin Contamination: Sediments of New Jersey Estuaries”, 
Environ. Sci. Technolo., Vol. 25, No. 5, pages 951-956, 1991. 
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Figure 1.  High Correlation of 2,3,7,8-TCDD and 2,3,7,8-TCDF in Passaic River Samples 
Influenced by the Diamond Alkali Plant  


 


 Based on the chemistry of the reactions forming TCP at Diamond Alkali and the available 
data, 2,3,7,8-TCDF is found in the Diamond Alkali TCP.  This occurs because, in the reaction, 
the TCDF is formed before the TCDD is formed. 


 


Opinion 4.  “Spills of crude Na-TCP solution were very likely during each 
transfer of solution from the tanker truck to the chemical storage vessel.” 34 


Dr. Exner Improperly Speculates about Leaking Hoses during TCP Delivery 


Dr. Exner’s statement35 is simply wrong that “Loading losses from tank cars and trucks 
occurred regularly because connections…used flexible hoses, and transfer…often involved 
portable pumps….” (emphasis added).  Portable pumps can be found on delivery trucks, because 
a pump was bolted to the truck, but these pumps did not regularly leak in the mid-1970’s or 
earlier.  This broad allegation by Dr. Exner is speculative and not based on scientific facts or 
surveys, and is contrary to Mr. Cleary’s eyewitness testimony of HCP plant operations.  Under 
Dr. Exner’s theory, since flammable liquids were commonly carried in delivery trucks for 
delivery into above ground tanks, “regular” leaks would have led to “regular” fires on delivery 
trucks.  I have been a member of the National Fire Protection Committee on Tank Vehicles for 
Flammable and Combustible Liquids for nearly 20 years, which proposes regulations and 


                                                 
34Exner, op. cit, p. 23 
35 Exner, op. cit, p. 6. 
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standards for this subject.  Regular fires for delivery of flammable liquids did not occur in the 
1970’s, or earlier or later.   


In earlier reports and depositions, I have also provided reasons why the leaking hose 
theory of contamination of the CMRP site is speculative and without scientific foundation.  With 
respect to Dr. Exner’s sole opinion that relates to the release of waste to the CMRP site, he 
directly contradicts Mr. Cleary’s eyewitness testimony.  Exner provides no scientific reasoning 
to contradict Cleary’s clear testimony that there were no spills on delivery and, given the method 
of the delivery process, there would not have been spills.  Details of my opinions on this matter 
were provided in my earlier report.  In summary, my earlier report identified the incredibly 
noxious odor of TCP, that would have caused the operators to object strongly to leaks or spilled 
TCP, whether inside the building or outside.  Based on photographic evidence of the site, the 
likely point of unloading of raw materials is to the south of the HCP building.  There is no 
pattern of stains of the brown TCP, or any generalized pattern of concentration of TCDD 
contamination over the likely delivery area.  Loading losses from flexible hoses and pumps were 
not common for chemicals in the 1960’s, as the contents of the hose were routinely pumped to 
the receiving vessel and/or back-flushed into the tanker truck.    Hypothetically, if the TCP were 
simply drained to the earth, the HCP plant would lose the raw material value, contaminate 
operators walking though areas of fresh wet chemical deposits, and would create highly 
objectionable odors. 


Dr. Exner also argues that “Drips from pumps, valves, flanges and compressors were 
common36.”  The HCP plant was new, and was set on a concrete pad.  There was no compressor, 
and there should not have been TCP leaks from pumps, valves, or flanges from the HCP plant.  
The reference cited by Dr. Exner does not support the application of this quote to the Metro 
Atlantic HCP plant, as a relevant source of contamination at the CMRP site.   


Dr. Exner Incorrectly Identified TCP Storage Tanks at Metro Atlantic Site 


 There was no storage tank for TCP inside or outside the HCP building, based on 
photographic evidence, testimonial evidence, and the size and design of such a tank.  Since there 
was no storage tank, there could not have been wastes from transfer of solution from the tanker 
truck to the chemical storage vessel.  This eliminates one more of the alleged wastes nominated 
by Dr. Exner. 


  Such a tank would be too large not to have been seen readily on the photographs.  Dr. Exner 
opines that the Crude TCP was delivered to Metro Atlantic by tanker trucks of 3,000 to 4,000 
gallon capacity, delivered every 2-3 weeks.  He feels that this Crude TCP was delivered into a 
storage tank on site.  Dr. Exner’s opinion is directly contradicted by the testimony of Mr. Cleary, 
that the Crude TCP was stored in the tanker truck and transferred into the HCP building on a 
daily basis in sufficient quantity to manufacture each daily 300 pound batch of HCP. 


  If we presume for the moment that Dr. Exner is correct, then the tank capacity for the 
Crude TCP storage would have been enough for about a month’s supply of TCP, or about the 
capacity of two tankers.  This is a normal “rule of thumb” of tankage requirements for tank truck 
                                                 
36 Exner, op. cit, Section 2.5, p. 6. 
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deliveries, particularly for a long distance truck delivery to Rhode Island.  Hence, under Dr. 
Exner’s hypothesis, the Crude TCP tank would have to store about 6,000 to 8,000 gallons of 
Crude TCP.   This would likely require a tank of about 10,000 gallon capacity.  


 Furthermore, the Crude TCP as delivered would have contained suspended solids, which 
settle out with storage.  In order to continue to deliver TCP to the process, one tank would used 
for feed to the HCP plant.  A second tank would also be required, which would be settled and 
cleaned out.  Then, the service of the two tanks would be switched. 


 Dr. Exner assumes, without support, that 50% of the solids contained with the Crude TCP 
settled out.  If so, the Crude TCP storage tank must be periodically taken out of service and 
cleaned.  This cleaning activity requires a second Crude TCP storage tank, for use while cleaning 
out the first Crude TCP storage tank.  The photographic evidence does not support the presence 
of one Crude TCP storage take let alone a second Crude TCP storage tank.  Furthermore, tanks 
in which solids precipitate are designed with either a cone construction or flat construction in 
order to facilitate solids removal.  The storage tanks shown in photographs of the site are tall 
with narrow diameter.  This storage tank design would not be used for storage of liquids that 
exhibit settling suspended solids. 


 Now, the hypothetical Crude TCP tank could have been located either in the HCP building or 
adjacent to the building.  Location of two 10,000 gallon storage tanks inside the building would 
be highly unusual, given the hazards of storage of large amounts of chemicals in a populated 
area.  Such a plant design would have been highly unusual.  


 Photographs of the site show that the HCP building was built on a concrete pad.  If the two 
10,000 tanks were located inside the building, they would have been located on this concrete 
pad.  Hence, under the theory proposed by Dr. Exner, the Crude TCP from each delivery would 
have spilled onto the concrete floor of the plant.  This scenario is unlikely, since the odor and eye 
irritation of such spillage onto the plant floor would have been unacceptable to plant operators.  
If the operators washed out one of the Crude TCP tanks to remove the solids contained in Crude 
TCP, they also would not have dumped the washing onto the plant floor. 


 If the two Crude TCP tanks were located outside the building, two 10,000 gallon storage 
tanks would have been quite visible in the vintage photographs.  A tetrachloroethylene (PCE) 
tank is required, since PCE is cycled into the process and recovered from the process on a daily 
basis, and requires storage.  A sodium hydroxide (caustic) tank is also required, since caustic 
must also be cycled into the plant on a daily basis.  A sulfuric acid tank is required, to supply 
acid to the process.   


 In the aerial photographs, I can see three tanks on the southeast corner of the south side of the 
HCP building, which would be suitable for storage of PCE, caustic, and sulfuric acid.  I see no 
photographic evidence of two 10,000 gallon Crude TCP tanks, including the associated valves 
and piping.  The Crude TCP tanks, and their surrounding dike and access, would require an area 
of about 400 square feet.  The total building footprint is about 2,000 square feet.  The location of 
Crude TCP tanks on site should be quite evident, if they were there. 
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  Dr. Exner seems to feel that delivery to outside storage tanks will inevitably lead to 
contamination of the site near the tank by Crude TCP.  The Crude TCP is quite dark and contains 
solids.  I see no photographs of brown stain at the southeast corner of the south side of the HCP 
building.  I see no chemical contamination that suggests the predominate spillage of Crude TCP 
occurred broadly the southeast corner of the south side of the HCP building.   


 In my opinion, the available evidence shows that, more likely than not, the Crude TCP was 
not delivered into 10,000 gallon storage tanks as speculated by Dr. Exner.  Instead, the Crude 
TCP was delivered exactly as testified by Cleary.  The Crude TCP was delivered to the site by 
tanker truck, and then off-loaded directly into the plant on a daily basis for each batch of HCP to 
be produced.  The delivery into a vessel located in the plant on the concrete pad had little 
spillage, if any, in order to avoid the noxious odor of Crude TCP inside the plant.   


 When the tanker was empty of Crude TCP, it was returned to Diamond Alkali containing any 
suspended solids that had settled to the bottom of the tanker.  The returned TCP tanker must be 
subjected to the usual plant cleaning of returned tankers at Diamond Alkali, before taking on 
another delivery.  Dr. Exner incorrectly assumes that this sediment contained in the delivered 
Crude TCP was sent to disposal through Steam 8 of his HCP plant block flow diagram37.  He 
does not recognize that this sediment will carry uneconomic amounts of Na-TCP product with it.  
In fact, more likely than not, there was no Stream 8 in the Metro Atlantic HCP plant, since this 
sediment was likely returned to Diamond Alkali upon return of the tanker truck.    No TCP 
storage tanks and no associated pattern of contamination of the CMRP site by delivery and 
storage of Crude TCP are evident from the available testimonial, photographic and chemical 
evidence. 


 


Opinion 5.  “I estimate conservatively that the crude Na-TCP solution 
transported to M-A contained about 1% insoluble material, TCA and TeCB.  
The insoluble material settled out slowly in the storage tank.  TCDD adsorbed 
on this material and became a waste stream when the tank piping was flushed 
during withdrawals or when it was cleaned at the conclusion of its service 
(stream 8).” 38 


Opinion 5 of Dr. Exner is directed to an evaluation by him of the amounts of insoluble 
material that he speculates would have settled out of the storage tank for crude Na-TCP.  As I 
have already discussed under Opinion 4, there was no such storage tank.  Photographs of the 
HCP site show no storage tank, testimonial evidence from Cleary shows that the TCP was 
delivered directly from the tank trailer to the first vessel in the HCP process, good engineering 
practice and physical size limitations would not have allowed the storage tank to be sited within 
the HCP building. 


                                                 
37 Exner, op. cit., page 23, Opinion 5, and Stream 8, page 9. 
38 Exner, op. cit, p. 23 
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Dr. Exner has stated that Metro Atlantic received TCP that was produced directly from 
the Diamond Alkali reactor.  Dr. Exner assumes without justification that the Crude TCP 
contains 1% insoluble material.  There is no scientific basis for his speculation as to the initial 
amounts of solids, nor as to the amount of the solids that settles out. 


As testified by Mr. Cleary, the crude Na-TCP was stored in the delivery trailer and the 
tanker truck was stored off-site, for the duration that the TCP in the trailer was being used for 
raw material for the HCP plant.  Dr. Exner has speculated that the demurrage costs alone would 
have prohibited use of the trailer for TCP storage.   


Dr. Exner’s analysis is far too simple.  Dr. Exner does not recognize that the use of the 
trailer for TCP storage at Metro Atlantic, which completely eliminated a known problem of the 
use of crude TCP, the settling of solids.  After the TCP was used up, the solids remained in the 
trailer.  The trailer was returned to Diamond Alkali.  As with any returned trailer, the trailer must 
be cleaned before it is filled for its next shipment.  Thus, the solids were removed by Diamond 
Alkali during its routine cleaning at no net cost. 


Dr. Exner speculated as to the demurrage cost of a trailer in 1964, without any knowledge 
of the condition and value of the trailer, or the agreements that were reached by Metro Atlantic 
for favorable long term lease rates of a trailer.  Dr. Exner did not examine the economic trade-off 
of demurrage costs versus costs of management of the solids contained in the Diamond Alkali 
TCP.  Furthermore, Dr. Exner did not consider the “rent versus buy” proposition, or the 
possibility that Metro Atlantic owned a tanker truck.  A new HCP plant is being used for 
production of a new product for a new customer, with an uncertain duration. An evaluation 
would be made of the benefits of long-term investment in storage tanks and related facilities, if 
any, in comparison to monthly payments for trailer demurrage.  Dr. Exner offered an opinion 
based on a single hypothesis (the demurrage rate estimate was correct and was the only 
alternative, and without any suitable analysis of alternative hypotheses relevant to use of a trailer 
for TCP storage.   


This deviation from the scientific method was taken by Dr. Exner, in spite of direct 
testimonial evidence to the contrary by Mr. Cleary.  Dr. Exner, with no basis in science, and in 
the absence of the use of the scientific method, has offered pure speculation in an effort to 
contradict eyewitness testimony by the person who invented, designed and supervised the 
operation of the plant in question. 


 


Opinion 6.  “The mother liquor from the crystallization of Na-TCP, stream 12 
in Figure 2, with a composition shown in step 12 of Figure 4, was a waste 
stream.” 39 


The mother liquor from crystallization of Na-TCP, Stream 12, is a dilute caustic water 
stream that remains after washing the crystals of Na-TCP.  The stream represents about 850 
gallons of water per day.  In order to meet the assumed production rate of HCP of 1000 lbs in 
                                                 
39 Exner, op. cit, p. 24. 
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two shifts, this period in which caustic is actually washing the crystals must be performed 
rapidly, likely in 10 minutes or so.  The caustic wash water thus is produced at an estimated rate 
of about 70 to 100 gpm.  For reference, a fire hydrant supplies water at a maximum rate of about 
500 gpm.  The caustic wash would be produced at a high rate. 


Each daily caustic wash is estimated by Dr. Exner to contain about 0.015 grams of 
2,3,7,8-TCDD.  If so, the caustic wash would contain TCDD at a concentration of about 5 parts 
per billion.  Dr. Exner has stressed that 2,3,7,8-TCCD solubility in water is very low.  In his 
Table 2, Stream 13, Dr. Exner states that he assumes that a small amounts (0.1%) of 2,3,7,8-
TCDD passes through the filter as small particles.  Dr. Exner has expressed no scientific 
reasoning as to particle size of the 2,3,7,8-TCDD, what the 2,3,7,8-TCDD is attached to, the 
openings size in the filter, or any other basis for performing a rigorous engineering basis for his 
speculation.  There is no scientific basis for his speculation that the caustic wash water would 
contain 0.1% of the amount entering the centrifuge filter.  More likely than not, the 2,3,7,8-
TCDD content of this Stream 12 was de minimis.   


I would also note that, in other parts of his assumed performance evaluation of the HCP 
plant, Dr. Exner assumed that none of the 2,3,7,8-TCDD was lost from the solid phase (See 
streams 33, 34,and 36, for example). The assumptions used by Dr. Exner are internally 
inconsistent among his own alleged waste streams in the HCP plant, as well as being factually 
incorrect. 


Finally, in my earlier reports, I provided my analysis of photographs, documents, 
testimony, and customary engineering practice to demonstrate that the HCP plant was served by 
a sewer, which was then tied directly to a municipal sewer system.  More likely than not, the 
very dilute caustic stream of about 70 to 100 gpm in the HCP plant was sent to the sewer for 
disposal.  Stream 12 was not a waste stream that contaminated the CMRP site. 


 


Opinion 7.  “Cleaning of the centrifuge after filtration of Na-TCP yielded a 
waste stream (stream 16 of Figure 2) of about 0.5% of the batch size, about 5 
lbs with a composition shown in step 17 of Figure 2.” 40 


Waste Filter Cloths 


Dr. Exner presents a “rule of thumb” to estimate the amount of solids allegedly being 
retained on filter cloths, represented as 0.5% of the batch size41.  This value was used in his 
calculations reported in his Figure 4 and his Table 2.  This “rule of thumb” does not represent the 
amount of materials that was “lost” as waste to the CMRP site, as inferred by Dr. Exner. Dr. 
Exner did not speculate on the disposition of any spent filter cloths at the HCP plant, but the 
expected convention would be to deposit such small items in a municipal waste container.  
Testimony has shown that Metro Atlantic’s practice was to secure solid waste in a fiber drum, 
which was then placed in a dumpster located at the Metro Atlantic plant.  In my experience, it is 


                                                 
40 Exner, op. cit, p. 24. 
41 Exner, op. cit, last line, p. 6. 
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very unlikely that the spent filter cloths would be dumped on the site near the Metro Atlantic 
HCP building. 


 Dr. Exner’s use of 0.5% for “wastes” was derived from an EPA study42, in which 
powdered calcium carbonate (like finely powdered limestone) was suspended in water, then 
filtered in a plate and frame filter press, and then dried in trays in an oven.  The calcium 
carbonate/water system used by the EPA bears no chemical or physical relationship to filtration 
operations in the HCP plant.  It is highly unlikely that the HCP plant used a plate and frame filter 
press.  Dr. Exner had no scientific basis for application of this EPA test report to Metro 
Atlantic’s HCP operation. 


The EPA did not represent that these calcium carbonate test results were useful for 
estimation of losses in filtration.  An EPA guideline of 0.5% is discussed in the reference cited 
by Dr. Exner. The EPA guideline is to be used to estimate the amount of material retained within 
the filter cloth after the cloth is no longer useful for filtration.  The guideline is stated for use in 
estimation of chemical releases when the filter cloth is sent to a landfill or an incinerator, neither 
of which are relevant to the Metro Atlantic HCP plant.  In my opinion, there is no scientific 
justification for use of the 0.5% factor to estimate site contamination at the Metro Atlantic HCP 
plant. 


Nevertheless, Dr. Exner then uses this “rule of thumb” to estimate the “waste” associated 
with filtration steps at the HCP plant43.  This “rule of thumb” uses a literature reference that has 
no relevance to the Metro Atlantic HCP plant.  Furthermore, amount of solids retained on filter 
cloths obviously depends on the type of filter cloth, the type and size of solids particles, and the 
method of removal of solids from the filter cloth, none of which relate to the HCP plant.  Still 
further, the concept that the amount of solids retained on a filter cloth would depend solely on 
the size of the batch has no foundation in science.  In a plate and frame filter press, the filter 
press is shut down, the solids are scraped off, and the filter is restarted.  Numerous batches of 
solids can be filtered in a plate and frame filter press before the filter cloth is discarded.  An 
experienced process engineer should not attempt to apply such results from one EPA report on 
one filtration operation to a completely different filtration application in the Metro Atlantic plant. 


Finally, Dr. Exner has no information that the filter cloths became “waste” after the 
useful life of the filter cloth.  Since the plant only operated for about 8 months, there is no 
evidence the filter cloth was even removed.  In my experience, a filter cloth of this type would be 
used for a long period of time, and there would have to be a necessary operational reason for that 
filter cloth to be replaced.  If the filter cloth were removed in the first 8 months of operation, the 
standard procedure would have been to place the filter and solids in a fiber drum, and discard the 
drum in a dumpster.  Nevertheless, two of eight waste streams that Dr. Exner alleged to be 
present in the HCP plant were used filter material, and are unlikely to have contributed to 
contamination of the CMRP site. 


 


                                                 
42Exner, op. cit, reference 30, p. 30. 
43 Exner, op. cit, Table 2, Stream #16, p. 14. 
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 Opinion 8.  “The aqueous layer from the phase separation, stream 22 in 
Figure 2, contained a stream of the composition shown in stream 22 of Figure 
4.  In addition, missed phase separations in one of four batches on average, led 
to PCE waste with composition shown in stream 23, of about 5-50 gal per 
improper separation.” 44 


Waste from Phase Separations 


Dr. Exner also alleges there is a waste stream from phase separations between aqueous 
and organic layers in a vessel.  He assumes, without support, that it was difficult for operators to 
see the interface as the “liquid drained rapidly out of the reactor through a small pipe…45.”  He 
also assumes, without support, that emulsions could form, making separation difficult.  With 
further speculation, he assumes in the presumptive description of chemical plant operations that 
the operating room might also be dark and congested so the operators may have poor vision, and 
they may be inattentive.  Dr. Exner is clearly not following the scientific method in his 
investigation of this case. 


Dr. Exner then tries to buttress his argument by stating “I interviewed four experts” 
relating to this topic.  Dr. Exner did not identify the self-proclaimed experts, did not provide their 
relevant employment history in chemical plant phase separations, did not reveal if they had ever 
actually seen phase separations in an actual chemical plant, and did not identify the years during 
which his experts accumulated this experience.  


There is no evidence that Dr. Exner properly described or considered the operations of 
the HCP plant for the “experts” that he consulted in formulating his report.  For example, they 
may have thought the lost “waste” material from liquid phase separation occurred because the 
water was directly drained from the phase separator and discarded to a waste disposal area.  In 
such a hypothetical case, the mixed phase might conceivably pass to the disposal area.  By 
contrast, in an HCP plant, any mixed phases would have been stored in a small storage tank, until 
the phases could have been separated and recycled to the process.  In the HCP plant, even if the 
hypothetical conditions that were posed by Dr. Exner were true, there would still be no waste 
stream from the plant. 


Furthermore, the formation of emulsions and the difficulty of phase separation depend on 
the specific chemicals involved.  Dr. Exner did not reveal the fact that phase separations of one 
of the primary chemicals involved in the separations at the Metro Atlantic HCP plant, PCE, is 
generally achieved readily. Thus, PCE has no tendency to produce emulsions and difficult phase 
separations, and yet Dr. Exner assumed it did provide difficult phase separations. 


Dr. Exner speculates that “impaired visual clarity, difficulties caused by emulsions, and 
operator inattentiveness likely led to missed phase separations about once in every four phase 
separations46.”   There is no factual support for this opinion.  His assumptions are entirely 


                                                 
44 Exner, op. cit, p. 24. 
45Exner, op.  cit, first full paragraph, p. 7. 
46Exner, op. cit, last 4 lines of first full paragraph, p. 7. 
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speculative and unlikely, particularly in a new plant supervised by an experienced chemical 
engineer. 


In fact, Dr. Exner’s opinion is entirely speculative.  There is no evidence that there were 
phase separation problems in the HCP plant.  PCE is easy to phase separate, and does not readily 
form emulsions.  The HCP plant was supervised by George Huse, who Mr. Cleary describes as 
an accomplished chemical engineer.  Operators are usually quite experienced at phase 
separations, and know about how much material needs to be withdrawn in order to slow the flow 
to identify the interface through the sight glass.  Dr. Exner does not investigate if there are 
positive or negative phase separations, or if these have any operating consequence whatsoever.   


Given my experience, these hypothetical waste streams were figments of Dr. Exner’s 
speculations and hypothetical plant conditions.  In fact, these phase separation problems rarely 
occur, and if they ever occur, the lost phase material is recycled back to the vessel from which it 
came.  The mixed phase material is never discarded as waste in a plant such as the Metro 
Atlantic HCP plant.  Among other reasons, the cost of such interrupted operations would be 
prohibitive. 


In summary, an additional three of the eight “wastes” nominated by Dr. Exner were 
speculated to have been caused by missed phase separations, and were unlikely to have 
contributed to contamination of the CMRP site.   


 


Opinion 9.  “The batch size based on the charge sheet in Exhibit 8, used in the 
mass balance estimate, is a reasonable estimate based on production 
experience, likely available process equipment, and economics.” 47 


Production Rate and Operations of Metro Atlantic HCP Plant 


 Dr. Exner has erroneously concluded that the Metro Atlantic HCP plant was sized to allow 
production of HCP based on charging a batch of 1,111 pounds of sodium TCP for each day of 
operation of the plant48.  This batch size was based on an incorrect assumption by Dr. Exner as to 
the HCP production rate in the Metro Atlantic HCP plant.  This incorrect assumption was used 
by Dr. Exner in spite of testimonial, photographic and engineering facts to the contrary.  In fact, 
Mr. Cleary stated that the HCP plant produced only 300 lbs49 dry HCP per day.  In a fully 
consistent statement to 300 lbs per day, Mr. Cleary also states that the HCP plant consumed 
25,000 kg. of TCP50 over the 8 month life of the HCP plant.   In spite of these facts, Dr. Exner 
speculates that the HCP production capacity was nearly 300% larger.   


  


                                                 
47 Exner, op. cit, p. 25. 
48 Exner, op. cit., page 11, row 6, column L. 
49 Cleary Affidavit, April 8, 2008. 
50 Cleary Deposition, February 10, 2003, Exhibit 15, page 1. 
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Exner Misinterpreted Cleary Exhibit 8 


 Dr. Exner bases his conclusion about batch size on Exhibit 8 to Cleary’s deposition, which 
shows the nominal proportions of the principal raw materials and products from the HCP plant.  
Dr. Exner states that Exhibit 8 of the Cleary deposition is the “only available primary record” of 
the daily production capacity of the HCP plant.  He also alleges that Exhibit 8 is “charge sheet 
developed by the management.” In my opinion, Exhibit 8 is not a primary record of production, 
as alleged by Dr. Exner.  Exhibit 8 is shown in Figure 2, and it is not a charge sheet. 


 One primary record of production would be a “batch sheet” or a “charge sheet” that is used to 
inform the operators how much of each raw material is required to make a batch of product.  All 
batch chemical plants must use a batch sheet, to insure that the correct amounts of each chemical 
are used for each step of the process by whichever operator is on duty each day.  There should be 
a batch sheet for each step of the process, used by the operators to specify the exact number of 
pounds to be charged to each vessel in the production sequence.   


 An example of an actual batch sheet is shown in Figure 3.  It should contain blank spaces for 
the name of the operator using the batch sheet, the date of the batch preparation, the amounts of 
each ingredient used in the recipe, the actual weight measured, any relevant safety information, 
and any important measured properties of the batch of product that are relevant to the quality of 
the product.  Other examples of batch sheets are shown in Figures 4 and 5.  Figure 5 is a batch 
sheet of the charge to a reactor in which a polymer was prepared at the KSE laboratories in 1996.   


 Exhibit 8 of Cleary bears no resemblance to a batch sheet.  Each individual vessel in the HCP 
plant would have its own unique batch sheet, where the examples of Figures 3-5 would represent 
one such batch sheet for one vessel in the HCP plant, to enable an operator to blend the specific 
raw materials for that vessel in the proper proportions.  Exhibit 8 does not even contain all the 
ingredients necessary to make HCP, and it does not indicate which of the ingredients should be 
charged into which vessel in sequence in the HCP plant.  As shown in Figure 2, Exhibit 8 simply 
shows the “basic charge” of the overall HCP plant. 


 For example, consider the section of the HCP plant shown in the box of page 1051, between 
Streams 29 and 30.  The operator will need the exact number of pounds of each of the raw 
materials for each individual vessel in the HCP plant.  None of these items are shown in Cleary 
Exhibit 8 to guide an operator.  Cleary Exhibit 8 cannot be a batch sheet or a charge sheet, since 
it is not designed to be used by an operator to instruct how much of each raw material must be 
charged at each step along the process, and to record how much actually was.     


 Exhibit 8 also does not contain the essential raw material used in the production of HCP, 
which is paraformaldehyde.  Since this raw material is absolutely essential for making HCP, 
Exhibit 8 cannot be a batch sheet for HCP manufacture.  Without paraformaldehyde, no 
engineering standard would term Exhibit 8 a “charge sheet.” 


 In my opinion, Exhibit 8 simply shows the nominal proportions of the principal raw materials 
and products from the HCP plant. It may be that Exhibit 8 is a formula for “TCP Purification”.  


                                                 
51Exner, op. cit., page 10. 
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These nominal proportions could be based on 10 pounds of TCP charge, a 100 pound TCP 
charge, a 1000 pound TCP charge, or any other convenient basis.  Such nominal proportions are 
easier to grasp and visualize for many small chemical plant operators, rather than using 
percentages or fractions.  Exhibit 8 is not a primary record of actual quantities used in the HCP 
plant, particularly in view of Cleary’s testimony that the HCP plant was capable of producing 
300 pounds of HCP daily. 


  A second primary record of production is an inventory record of the actual number of 
pounds charged and produced for each raw material and product of the plant.  These records are 
used for inventory control, production evaluations, governmental reporting, and the like.  Unlike 
the batch sheets or charge sheets, these inventory records are not what the operator intended to a 
charge and produce from the HCP plant.  The inventory records show exactly how much was 
produced each day.  Obviously, Cleary Exhibit 8 is not an inventory record.   


 Given that Cleary Exhibit 8 is not a batch charge sheet or an inventory sheet, the use of 
Exhibit 8 is not an appropriate foundation for the formation of block flow diagrams and mass 
balances.     


 


Figure 2.  Exhibit 8 of Cleary 


Note that Cleary Exhibit 8 also has a back page, but it was not the point of focus of Dr. Exner.
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The following are examples of batch sheets for chemical manufacturing: 


Figure 3.  Batch Sheet for a Chemical Product 
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Figure 4.  A Sample Batch Sheet for a Chemical Product 
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Figure 5.  KSE Batch Sheet from 1996 
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Exner Improperly Assessed Metro Atlantic HCP Plant Production Rate 


Dr. Exner states “Opinion 9.  The batch size based on the charge sheet in Exhibit 8…is a 
reasonable estimate based on production experience, likely available process equipment, and 
economics52.”  Dr. Exner used incorrect process design methods in assessing the size of 
equipment in the Metro Atlantic HCP plant needed to produce a specified daily amount of HCP. 


Dr. Exner states that “An approximate quantity of about 834 lbs of purified TCP and 4,800 
pounds of tetrachloroethylene as starting material for HCP production fits well into tank volumes 
of 1,000 gal….53” Dr. Exner assumes that the plant operated two shifts per day, requiring five 
operators for each shift54.  Mr. Cleary states the HCP plant operated 5 days per week and there 
were, at times, two shifts working.  Each batch took approximately 24 hours and yielded 
approximately 300 pounds each of dry HCP.55  Joseph Nadeau stated there were two operators, 
George Huse and Harry Crabtree.56  Dr. Exner apparently ignored the fact record. 


Dr. Exner made no evaluation of the length of time required to process the 834 pounds of 
purified TCP that was used in each of Dr. Exner’s hypothetical batches, when he used the 
document that he incorrectly assumed was a charge sheet.  The issue is not that a 1,000 gallon 
vessel is capable of holding the charge to that vessel.  The issue is that the initial batch of TCP 
must be capable of being processed through each step of the process to produce dried, bagged 
HCP within 16 hours (two 8 hour shifts).  To determine the operating capacity of the batch HCP 
plant, Dr. Exner must determine how long it takes for the Crude TCP to be processed in each 
“block” of the process shown in the Exner Block Flow Diagram of pages 9 and 1057, through 40 
identified process streams.  To meet Dr. Exner’s construct of the plant, all the steps in the 
process starting from Crude TCP to completion of dried and bagged HCP must be completed in 
16 hours, including cleanup for the next day, while producing about 800 pounds of HCP.   


In the very first step of the process, Dr. Exner must determine how long it takes to fill the 
first vessel in the plant with Crude TCP and with sodium hydroxide.  Dr. Exner must determine 
how much time it takes to heat a large 1000 gallon tank to the prescribed temperature, and how 
long it must be stirred to fully form crystals in the first tank.  Dr. Exner must determine how 
much time it takes to precipitate the crystals, and then how long to centrifuge them.  Dr. Exner 
must determine how much time it takes to wash these crystals with caustic.  Dr. Exner then must 
determine how much time it takes to remove these crystals from the filter and transfer them to 
the next tank for conversion of the crystals into TCP. 


At this point, Dr. Exner would only have assessed the plant time requirements for each step 
of the process up to Stream 17 out of a total of 40 streams of his block flow diagram for the 
plant.   


                                                 
52 Exner, op. cit., page 25. 
53 Exner, op. cit., page 24, last line on page. 
54 Exner, op. cit, page 25, using 10 operators working 40 hours per week in shifts of five operators. 
55 Cleary Affidavit, April 8, 2008. 
56 Joseph Nadeau Deposition, 2008. 
57 Exner, op. cit. pages 9-10. 
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The amount of time it takes to process Crude TCP into HCP is dramatically longer 
when producing 800 pounds of HCP daily than when producing 300 pounds daily, because 
of the time to fill 1,000 gallon vessels, heat the vessels, cool the vessels, separate the solids, 
transfer the solids to the next processing step, etc.  Dr. Exner did not even consider the 
required manufacturing time of each step of the HCP process, when he speculated that the HCP 
plant could manufacture nearly 300% as much HCP as Mr. Cleary has testified was produced in 
the HCP plant. 


Dr. Exner knows that Mr. Cleary has testified that the HCP plant produced 300 pounds of 
HCP daily.  If Dr. Exner feels Mr. Cleary is wrong, Dr. Exner needs to conduct the traditional 
“time-motion” study of the batch chemical plant to determine how many pounds of HCP can be 
produced per day.  To address the production rate of the HCP plant, Dr. Exner should also 
consider how much Crude TCP was available to Metro Atlantic, during a period of rapid 
escalation of use of Agent Orange in Viet Nam and tight supplies of TCP.  Availability of raw 
materials is a common limitation in plant capacity.  Dr. Exner should also consider the size of the 
HCP market that was available to Metro Atlantic.  Market penetration is the most common 
limitation in chemical plant capacity.  Even if the Cleary Exhibit 8 were a charge sheet, which it 
is not, the fact that one charge fits into a 1,000 gallon vessel, as asserted by Dr. Exner, is a trivial 
step in the assessment of plant capacity and production rate.   Dr. Exner made no reliable 
assessment of the production rate of the Metro Atlantic HCP plant.  


Exner’s Incorrect Economic Analysis of HCP Plant 


 Exner performs an economic analysis in order to support his theory that the Metro Atlantic 
HCP plant produced about 800 pounds daily of HCP.  His economic analysis is incorrect. 


 Dr. Exner incorrectly states58 that “Costs of chemical production usually are comprised of 
four major items: 


1. Cost of labor 
2. Chemical and utility costs 
3. Depreciation (return on investment) of capital equipment 
4. Overhead and profit” 


 It should be noted, in passing, that depreciation is not a synonym for, or even the same 
concept as, return on investment. 


 Dr. Exner did not use available spreadsheet methods used in the chemical industry for 
calculation of the cost of manufacturing of chemical products59.  In fact, the largest single item in 
the cost of chemical production is the cost of raw materials.  These raw materials include not 
only the Crude TCP and other raw materials used in the manufacture of HCP, but also the lost 
raw materials associated with the various yield losses due to separation steps and reaction 
selectivity in the chemical plant.  As noted above, Dr. Exner erred in simply assuming that yield 


                                                 
58 Exner, op. cit., page 25. 
59 See, for example, Turton, op. cit., pages 143-254, which describes the general process for use in an undergraduate 
course in process design. 
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losses in small scale laboratory studies of the Cleary patent can be used in place of equipment 
design studies of large scale commercial equipment. 


 Dr. Exner estimated labor costs for the Metro Atlantic HCP plant.  He estimated labor costs 
for the purpose of demonstrating that the plant was not profitable when operating at a daily 
production rate of 300 pounds per day.  Thus, Dr. Exner concluded that the Metro Atlantic plant 
must have been designed and operated at 800 pounds per day HCP.    


 If one used Dr. Exner’s analysis, the labor costs are also so high that the Metro Atlantic HCP 
plant would not have been profitable even at 800 pounds per day.  His analysis is meaningless 
and does not support his conclusion that the Metro Atlantic HCP plant operated at 800 pounds 
per day of HCP.   


 Dr. Exner did not properly estimate the number of workers needed in the plant.  He should 
have assessed the actual number of man hours needed to perform each task in the plant.  Usually, 
some tasks require only a fraction of a person per day.  In my experience and based on my 
review of testimony and documents relating to Metro Atlantic’s operations, these tasks could be 
performed by “borrowing” a person for an hour or two, from the other processing building at the 
Metro Atlantic site.  For operations at the small KSE site, “loaning” a person for an hour is 
commonplace, to meet temporary staffing needs for a project.  Instead, Dr. Exner assumed that 
five operators per shift were required at all times during the day, based on another HCP plant of 
a different design and of markedly higher HCP plant capacity.  His method of labor estimation is 
improper and incorrect. 


 Dr. Exner also estimated wages based on published wages for chemical plant operators.  
These wage sources are designed to track wages of major chemical companies.  It is known that 
“chemical plant operators are relatively highly paid60”.  The wages paid by Metro Atlantic for 
plant workers cannot be estimated by these sources, as they will not represent wages for a small 
chemical company in the Providence area.  Keep in mind that some Metro Atlantic workers 
provided manual labor part time at nights in the NECC barrel reclamation facility to earn extra 
money for Christmas.  A more representative source of hourly wages for Metro Atlantic would 
be the want ads in the 1964 Providence newspapers for unskilled laborers. 


 In my opinion, Dr. Exner’s economic analysis does not support his conclusion as to the likely 
plant capacity of the Metro Atlantic HCP plant.  The direct testimony of Mr. Cleary provides the 
likely foundation for estimating the HCP plant production rate of 300 lbs per day. 


Opinion 10.  “Separations of sulfuric acid layers during formation of HCP, 
shown in steps 25 and 28, led to waste streams that likely contained TCDD 
and PCE because of missed phase separations.” 61 


In my comments above relating to Opinion 8, I have described Dr. Exner’s opinions on 
“missed phase separations” as speculative, misleading, and not consistent with the use of the 


                                                 
60 Turton, op. cit, page 193. 
61 Exner, op. cit, p. 26. 
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scientific method in forensic investigations.  My comments on Opinion 8, above, apply equally 
to the conclusions of my examination of Opinion 10 of Dr. Exner. 


Opinion 11.  “It is likely that the decolorizing process, step 31, removed about 
5-10% of the TCDD in solution, based on conservative assumptions.  The 
filtration of solids yielded a waste stream (32) of composition shown in Figure 
4.” 62 


An examination of Dr. Exner’s Opinion 11 is being performed by another Emhart expert. 


 


Opinion 12.  “Recovery of PCE before and after crystallization of the second 
crop of HCP led to a tetrachloroethylene distillation residue with a 
composition shown in stream 40.  This stream consisted of about 22 gal of 
PCE per batch, contaminated with about 20% of HCP and reaction 
impurities and about 122 mg/L of TCDD.” 63 


Dr. Exner’s block flow diagram bears no relation to Metro Atlantic’s process steps for 
recovery of the first and second crop of HCP crystals from the HCP plant64.  The recovered PCE 
after isolation of the HCP crystals was fully recycled back to the process.  There is no waste 
steam as speculated by Dr. Exner. 


 


 


  


                                                 
62Exner, op. cit, p. 28. 
63 Exner, op. cit, p. 29. 
64 Cleary Affidavit, April 8, 2008. 
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Source of TCDD Contamination at CMRP 


In my expert report of January 2011, I gave the opinion that Dr. Taylor’s self-designated 
“source-like” samples were NOT from releases of 2,4,5-TCP at the former Metro-Atlantic HCP 
building, but were more likely than not from releases in the form of spillage, dumping, and 
leaking of drums containing tactical military herbicides received by NECC from military bases.. 


Dr. Exner has provided a report that identifies 12 opinions, including eight different 
“waste” streams in or at the Metro Atlantic HCP plant.  He does not state that any of these waste 
streams contributed to contamination at the CMRP site by 2,3,7,8-TCDD.  Nevertheless, in this 
section, I add to my rebuttal of Dr. Exner’s opinions and assumptions presented in the foregoing 
pages by comparing his opinions and assumptions to the actual contamination data at the CMRP 
site.  In particular, my analysis has been performed to rebut the assumptions made by Dr. Exner 
that Na-TCP releases occurred during delivery and/or storage of Crude TCP at the Metro 
Atlantic HCP plant, which he presumes resulted in contamination of the CMRP site.  I have 
already provided a rebuttal of Dr. Exner’s TCP contamination theory.  However, if we assume 
that TCP was released during delivery and/or storage, and if that hypothetical release 
contaminated the CMRP site, then I should find evidence of TCP contamination in the area of 
the supposed release.  Therefore, I examine all the PCDD/PCDF data on the CMRP site in the 
following section of my report.   


Historical aerial photographs of the Metro Atlantic HCP plant show three small tanks 
immediately adjacent to the south side of the HCP building.  I have already discussed the size 
and service of those tanks, and the photographs and testimony that refute Dr. Exner’s theory of 
TCP release.  More likely than not, these tanks were not used to store Crude TCP for future use 
as a raw material to make HCP.  Again, if it is assumed that TCP was released, any hypothetical 
contamination should be found in an area of storage and unloading, from the south end of the 
building and broadly distributed about 100 feet south of the building.  Dr. Exner has stated his 
agreement with this premise, stating that contamination in storage and unloading areas is quite 
common in chemical plants65.   


To this end, I have again reviewed the entire sampling data for the CMRP Site, on a 
sample-by-sample basis.  Contrary to Dr. Exner’s opinion that there were releases from the 
former Metro-Atlantic HCP manufacturing facility, there is not a single sample with a congener 
profile clearly consistent with 2,4,5-TCP manufactured by Diamond Alkali in 1964 and 1965.  
The data do demonstrate sample compositions that are consistent with the incineration of 
chlorine-containing chemicals such as that performed at the NECC barrel reclamation plant. 


In my earlier expert reports I have opined that, in order to determine the source of the 
2,3,7,8-TCDD contamination at the CMRP site, one must identify possible candidate sources that 
might have been responsible for contaminating the CMRP site.  Among all the expert reports 
produced in this case, I am the only expert that has actually investigated and cataloged all the 
relevant possible sources of contamination at the CMRP site.  Dr. Exner did not attempt to 
review the possible candidates of CMRP site contamination.  In the accepted use of the scientific 


                                                 
65 Exner, op. cit, see page 22 and his references 77 and 78 that are cited by Exner on page 22 of his report. 
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method66 in forensic practice, these multiple potential sources of contamination of the CMRP site 
would represent hypotheses as to the source of dioxins and furans at the CMRP site.  


To compare the dioxin and furan concentrations at the CMRP site to these source 
PCDD/PCDF profiles, I first examined the 2,3,7,8-TCDD concentrations in the 114 soil samples 
for which a full complement of congener data existed.  For those samples with elevated 
concentrations substantially above background of 2,3,7,8-TCDD, I then considered the 
concentrations of 2,3,7,8-TCDF present in these samples, because 2,3,7,8-TCDF would 
necessarily be present in any samples derived from Diamond Alkali 2,4,5-TCP.  Finally, for 
those samples with both elevated 2,3,7,8-TCDD and elevated 2,3,7,8-TCDF, I considered the 
concentrations of OCDD in the samples, because the presence of OCDD is indicative of 
combustion-related contamination, not contamination from any manufactured source.  Following 
this examination of the soil samples, I examined sediment samples from the CMRP site. 


In Appendix 4 are contained charts of all the PCDD/PCDF data that are available, and 
that have been considered by other experts.  I particularly wanted to provide an analysis that 
could distinguish among samples containing 2,3,7,8-TCDD that originated from a manufactured 
source and that which originated from a combustion source like the NECC barrel incinerator.  
Also, I wanted to distinguish among the possible manufactured sources of 2,3,7,8-TCDD, 
notably that which was contained in Crude TCP as manufactured by Diamond Alkali in 1964-
1965, and that which was contained in tactical herbicides as may have arrived at the NECC site 
in barrels.   


As has been set forth in detail in my report of January 7, 2011, the Crude TCP 
manufactured by Diamond Alkali in 1964-65 was characterized by a chemical fingerprint that 
contained 2,3,7,8-TCDD, 2,3,7,8-TCDF, and higher PCDDs and PCDFs at detectable levels.  
The Diamond Alkali TCP that was purchased by Metro Atlantic had undergone no purification 
that would remove these PCDDs and PCDFs from the crude TCDD produced directly from the 
reactor.  Dr. Exner agrees that the TCP purchased by Metro Atlantic was produced directly from 
the Diamond Alkali reactor without further purification67. 


Therefore, we examined the profile of each CMRP site sample, and graphs of each of the 
PCDDs and PCDFs are shown in Appendix 4.  We examined these graphs one at a time, and 
provide the conclusions in the following pages.  


Analysis of 2,3,7,8-TCDD in All Soil Samples with Full Congener Profiles 


The 2,3,7,8-TCDD concentration data for all soil samples at the CMRP site for which a 
full set of congeners was measured and recorded are shown in Figure 6.  


Note that, in contrast to the analysis by Dr. Taylor, I present data based on the absolute 
concentration of each particular PCDD/PCDF contaminant at the CMRP Site, not the percentage 
distribution among PCDD/PCDF congeners.  Dr. Taylor’s percentage distribution has the effect 
of obscuring the concentration data and leads to flawed analyses and conclusions.  In her bar 
                                                 
66 In Exhibit 3, a list of documents that were considered by me in my evaluations contained in the present expert 
report, a list of books from the KSE library is provided that discuss the scientific method in more detail. 
67 Exner, op. cit, top paragraph, p. 16. 
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charts, Dr. Taylor did not compare the background amounts of PCDDs and PCDFs on the site 
that were not influenced by releases from any source on the CMRP site, to enable corrections for 
the background data.  My absolute concentration analysis not only provides clarity, but also 
allows direct comparison of the CMRP Site data to the EPA-designated background 
concentrations of each PCDD and PCDF. 


Figure 6.  Concentration of 2,3,7,8-TCDD among 114 soils samples at the CMRP site, ppb 


 
 


To provide a general perspective of the 2,3,7,8-TCDD concentration in the soil samples 
at the CMRP site, all the 2,3,7,8-TCDD data are plotted from low to high absolute concentration 
in Figure 6.  The 2,3,7,8-TCDD concentration varies from below the EPA-designated 
background concentrations to over 100 ppb.   


To better analyze the 2,3,7,8-TCDD concentrations in Figure 6, Figure 7 provides the 
same soil sample data of Figure 5, but magnified along the y-axis in order to focus on the 
samples closer to background levels.  (The data points on the right hand side of Figure 7 are 
truncated only to magnify the axis.  I continue to use absolute concentrations in my analysis.)  
Figure 7 shows that the background concentration based on the EPA definition of 2,3,7,8-TCDD 
background samples north of the CMRP is about 0.1 ppb.  As depicted in Figure 7, based on the 
distance on the abscissa, about one-half of the soil samples contain 2,3,7,8-TCDD at 
concentrations greater than background. 
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Figure 7.  Concentration of 2,3,7,8-TCDD among 114 soil samples at the CMRP site,  
Magnified  View 


 


 
 


Now, if the 2,3,7,8-TCDD data in Figures 6 and 7 originated from spills of Diamond 
Alkali 2,4,5-TCP, as implied by the assumed “waste” streams of Dr. Exner, the soil samples at 
the CMRP site with above-background 2,3,7,8-TCDD concentrations would also have above-
background 2,3,7,8-TCDF concentrations.  This is because, as noted earlier in this rebuttal 
report, the 2,3,7,8-TCDF forms along with 2,3,7,8-TCDD in the autoclave during the hydrolysis 
reaction to form Na-2,4,5-TCP at Diamond Alkali.  Metro Atlantic purchased only crude TCP, 
from the Diamond Alkali TCP reactor, without any further purification in 1964-1965. 


Chemistry of Formation of 2,3,7,8-TCDF in Diamond Alkali 2,4,5-TCP 


In my report of January 7, 2011, I described the chemistry of formation of various 
congeners in the manufacture of crude TCP.  In summary, in the TCP manufactured by Diamond 
Alkali, the autoclave reactor used to  manufacture  2,4,5-TCP is filled with raw material by first  
filling the reactor with tetrachlorobenzene, and then monitoring the addition of sodium 
methoxide to the reactor slowly over 30 minutes to 2.5 hours.  This particular order of addition to 
the reaction vessel leads to an excess of tetrachlorobenzene (TCB) compared to sodium 
methoxide in the reactor, which in turn leads to the formation of 2,3,7,8-TCDF in the early stages 
of the reaction sequence.  The profile of tetrachlorobenzene, 2,4,5-TCP, 2,3,7,8-TCDD and 
2,3,7,8-TCDF with the time of reaction is displayed in Figure 8.  Therefore, the Crude TCP from 
Diamond Alkali must contain 2,3,7,8-TCDF.  As I opined in my January 7, 2011 expert report, 
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the “source-like” samples of Dr. Taylor do not contain 2,3,7,8-TCDF above background 
concentration and are not indicative of a release of Diamond-Alkali 2,4,5-TCP.  In this expert 
report I provide my analysis of all the samples on the CMRP Site and confirm that the 
contamination at the CMRP site was not due to 2,4,5-TCP from Diamond Alkali.   


As shown in Equation 1 below, high concentrations of tetrachlorobenzene in the presence 
of byproduct-forming 2,4,5-TCP will cause 2,3,7,8-TCDF to be formed.  In my January 7, 2011 
report, empirical proof has also been provided of this characteristic formation of 2,3,7,8-TCDF 
by the Diamond Alkali process for producing 2,4,5-TCP.   


Figure 8 
Progress of Reaction in TCP Reactor: 


Conditions for Formation of Dioxins and Furans 
 


             
 


Equation 168 


 


                                                 
68 Hay, A., “Chemistry and Occurrence of Dioxins”, The Chemical Scythe, Chapter 1, Plenum Press, page 8, 1981 
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Furthermore, in Table 2 is shown the widely variable concentrations of byproduct 
2,3,7,8-TCDD formed during operation of the Diamond Alkali TCP reactor.  This wide variation 
in 2,3,7,8-TCDD concentration in the Diamond Alkali TCP is likely due to variations in the inlet 
reactor temperature.  This variation in inlet reactor temperature will further favor formation of 
2,3,7,8-TCDF along with the 2,3,7,8-TCDD produced in the Diamond reactor, due to the 
reaction shown in Equation 1. 


Consideration of Background Levels of PCDDs/PCDFs 


Background concentrations of PCDDs/PCDFs at the CMRP site refer to amounts of 
contaminants that are not influenced by releases from a source of contamination, but instead are 
generally considered to be site contaminants from natural or anthropogenic sources.  The field 
measurements of PCDD/PCDF concentrations at the CMRP site are the sum of concentrations 
from a contaminating source plus concentrations from background that are unrelated to the 
source of contamination.   


 Generally, in fingerprinting activities, we wish to match the profile of PCDD/PCDF 
contamination measurements on the CMRP site to the characteristic profile of a source of 
contamination.  To do so, the background concentration each PCDD/PCDF must be deducted 
from the field measurement of each PCDD/PCDF.  In that way, the specific profile of the 
contaminating source can be revealed from the field data.  If the background concentration is not 
subtracted, or otherwise included in each comparison, the fingerprint of contaminant may be 
hidden by the overwhelming presence of background contamination that is unrelated to the 
source of contamination. 


In evaluation of alternative manufactured sources of TCP, any contamination of the 
CMRP site by 2,4,5-TCP produced by Diamond Alkali would exhibit above-background 
concentrations of both 2,3,7,8-TCDD and 2,3,7,8-TCDF.  In addition, other higher congeners of 
PCDDs and/or PCDFs should also be present, but generally in lesser amounts (as measured 
above their own background concentrations).  TCP manufactured by Dow Chemical would not 
have these characteristics. 


Hence, in order to evaluate CMRP site data, accepted procedures69 are needed for 
determination of the amount of PCDDs/PCDFs in soil that is due to background levels, and the 
additional amount of PCDDs/PCDFs that may be contributed by NECC operations on the 
peninsula of the CMRP site.  Guidelines70 are also available for assessment and analysis of the 
contribution of background concentrations of contaminants in sediment samples.  As I have 
discussed in my earlier reports, Dr. Taylor erred in not following customary procedures for 
treatment of background data in her presentation of bar charts on which she based her opinion 
about “source like” samples.  Any analyses of CMRP congener data that do not have background 
concentrations included in each comparison, e.g., by deduction from the field measurements, are 


                                                 
69 U.S. Naval Facilities Engineering Command, “Guidance for Environmental Background Analysis”, Volume I: 
Soil, NFESC Users Guide, UG-2049-ENV, April (2002). 
70 U.S. Naval Facilities Engineering Command, “Guidance for Environmental Background Analysis”, Volume II: 
Sediment, NFESC Users Guide, UG-2054-ENV, April (2003). 
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likely to be incorrectly interpreted.  Dr. Taylor and Mr. Mauro made no such deduction of 
background data from field data or PCDDs/PCDFs on the CMRP site. 


If 2,3,7,8-TCDD is present at concentrations above background at the CMRP site for 
samples that do not contain 2,3,7,8-TCDF or other congeners above background levels, then that 
2,3,7,8-TCDD must have been derived from the production of Purified 2,4,5-TCP by 
manufacturers OTHER THAN Diamond Alkali.   In such a case, 2,3,7,8-TCDD-bearing 
herbicides produced by manufacturers other than Diamond Alkali could have arrived at the 
CMRP site through military herbicides leaking, spilling or dumped from NECC barrels.  In this 
case, a non-Diamond Alkali source of Purified 2,4,5-TCP would have been used to produce 
2,4,5-T and thence military herbicides, by a manufacturer other than Diamond Alkali.   


Analysis of 2,3,7,8-TCDF in Soil Samples with Above-Background 2,3,7,8-TCDD 


Figure 9 depicts all samples from the 114 soil samples from Figure 7 that contain BOTH 
2,3,7,8-TCDD concentrations above background concentrations AND 2,3,7,8-TCDF 
concentrations near or above background concentration.  There are 5 samples that contain at or 
above background concentrations of 2,3,7,8-TCDD AND 2,3,7,8-TCDF.  There is one sample 
that exhibits 2,3,7,8-TCDD AND 2,3,7,8-TCDF at concentrations well above background levels.     


Figure 9.  Concentration of 2,3,7,8-TCDF among soil samples at the CMRP site that have 
BOTH high 2,3,7,8-TCDD and high 2,3,7,8-TCDF, ppb 
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particular soil sample was obtained from the south end of the CMRP site, south of the 
impoundment that was formed by drainage and out-falls from the NECC’s drum washing 
facility.  3428-CMS-148 is a sample that is different from the other 114 soil samples, in that this 
sample has both a high 2,3,7,8-TCDD and a high 2,3,7,8-TCDF well above that of background. 


Analysis of OCDD in Soil Samples with Above-Background Levels of 2,3,7,8-TCDD and 
2,3,7,8-TCDF 


Having identified the five samples of Figure 9 with  2,3,7,8-TCDD and 2,3,7,8-TCDF at 
or above background concentrations, I looked at the levels of OCDD in these five samples.  This 
is because the combustion of chlorinated organic chemicals could also create above-background 
levels of 2,3,7,8-TCDD and 2,3,7,8-TCDF.  If the source of the samples of Figure 9 were 
combustion, there would also be relatively high levels of OCDD.  If the source of the samples of 
Figure 9 were manufactured 2,4,5-TCP (either from Diamond Alkali or others), then the samples 
shown in Figure 9 should have only background concentrations of OCDD. 


The concentrations of OCDD for the  5 samples depicted in Figure 9 are presented in 
Figure 10.  Note that only one sample from Figure 9 was above background, so only that one 
sample need be evaluated in Figure 10 for its OCDD content.  However, I have included all five 
samples in Figure 10 in order to include all samples that were even close to the background 
concentration of OCDD.   


Figure 10.  Concentration of OCDD among 5 soils samples at the CMRP site that are at or 
even near background concentrations of BOTH 2,3,7,8-TCDD and 2,3,7,8-TCDF, in ppb 
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Location of Samples with High OCDD and High PCDF 


From Figure 9, only one sample is well above background for 2,3,7,8-TCDD (CMS-148) 
and thus is even a candidate for being caused by 2,4,5-TCP that could have originated with 
Diamond Alkali.  However, from Figure 10, the OCDD concentrations of all 5 samples are well 
above background levels.  Because of its high OCDD concentration and its 2,3,7,8-TCDD 
concentration of 14.9 ppb, I considered whether the composition of CMS-148 was due to a 
mixture of combustion and manufactured sources.  In particular, I considered if the 2,3,7,8-
TCDD originated from a manufactured source of TCP or a tactical herbicide.  Due to the 
presence of the OCDD, much of the 2,3,7,8-TCDF in CMS-148 must have originated from a 
combustion source.  Considering the ratio of 2,3,7,8-TCDD to 2,3,7,8-TCDF, it is likely that the 
2,3,7,8-TCDD originated from a Purified TCP source, which was most likely a tactical herbicide 
as I have discussed earlier.  More likely than not, the PCDD/PCDF concentration of all five 
samples of Figure 10 is dominated by combustion sources, by burning chlorinated organic 
compounds, with an overlay of tactical herbicide for sample CMS-148..   


The location of Sample 3428-CMS-148 is just south of the impoundment by the NECC 
plant, as shown in Figure 11.  There are reports of dumping in this area.  The congener profile of 
Sample 3428-CMS-148 could resemble contamination by ash from the NECC incinerator. 
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Figure 11.  Location of Sediment Sample SD-30 and Soil Sample CMS-148,  
shown by red dots superimposed on a 1972 aerial image of the  


Metro Atlantic and NECC sites. 


 


More likely than not, the only CMRP site samples showing above-background levels of 
both 2,3,7,8-TCDD and 2,3,7,8-TCDF could not have resulted from Diamond-Alkali because 
they also show high levels of OCDD.  These OCDD-bearing samples could only have resulted 
from combustion of chlorinated organic compounds such as that performed by NECC’s barrel 
reclamation operation. 


Analysis of Sediment Samples 


I have performed the same PCDD/PCDF and OCDD congener analysis for the 250 
sediment samples at the CMRP site, as that described above for all the soil samples at the CMRP 
site.  The concentrations of 2,3,7,8-TCDD in each of the 250 sediment samples are shown in 
Figures 12 and 13, where the samples are placed in the order of lowest 2,3,7,8-TCDD 
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concentration to highest 2,3,7,8-TCDD concentration.  It is apparent that the concentration of 
2,3,7,8-TCDD in the 250 CMRP sediment samples varies from background to about 100 ppb.  
Of the 250 sediment samples, about one-half are above background concentrations. 


  It should be noted that only 26 of the 250 sediment samples are taken from the peninsula, 
on which is located the alleged sources from the NECC plant or the Metro Atlantic HCP plant.   
Most of these 26 sediment samples are along the tail race.  The rest of the 224 sediment samples 
are found at Allendale Pond and points south, well away from any alleged sources of 
contamination.   


 
Figure 12.  Concentration of 2,3,7,8-TCDD among 250 Sediment samples at the CMRP site, 


ppb 
 


 
Figure 13.  Concentration of 2,3,7,8-TCDD among 250 Sediment samples at the CMRP site,  


Plotted with truncation at 5 ppb to maximize the scale 
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The PCDD/PCDF congener data for the sediment samples are contained below in Figures 
14-16.  My expert opinion from the analysis of the sediment samples is as follows. 


There are 11 samples of the 250 samples that have concentrations of BOTH 2,3,7,8-
TCDD AND 2,3,7,8-TCDF that are at or above background levels. However, all 11 of these 
samples also have OCDD concentrations near or above background levels, indicating that the 
likely source of these 11 sediment samples was combustion of chlorinated organic compounds.   


Note that one of the 11 samples of Figure 14, SD-30, exhibits a congener profile similar 
to the soil sample CMS-148 discussed above, with a high concentrations of BOTH 2,3,7,8-
TCDD AND 2,3,7,8-TCDF well above background.  However, the OCDD concentration is at 
background for sediment sample SD-30, whereas the OCDD concentration was well above 
background for the soil sample CMS-148.  The location of sample SD-30 is also shown on 
Figure 11 to be located near CMS-148, just south of the NECC incinerator.  As was discussed 
above, the CMS-148 sample contains a tactical herbicide.  The SD-30 sample has a similar 
congener profile to CMS-148, but with even higher ratio of 2,3,7,8-TCDD to 2.3.7.8-TCDF, 
which is even closer to the profile of a tactical herbicide.  Neither of these samples could have 
originated from Diamond Alkali TCP.  More likely than not, both of these samples originated 
from ash dumping from the NECC incinerator, with a  contribution from tactical herbicides. 


More likely than not, the PCDD/PCDF concentrations in the 250 sediment samples at the 
CMRP site do not match the PCDD/PCDF profile for 2,4,5-TCP  manufactured by the Diamond 
Alkali plant in 1964-1965.  Instead, the PCDD/PCDF congener profile in the sediment samples 
at the CMRP site shows that the 2,3,7,8-TCDD contamination originated most likely from 
combustion of chlorinated organic compounds and/or participation from leakage, spillage, 
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drainage, or dumping of barrels containing herbicides destined for reconditioning  at NECC’s 
facility.   


As discussed in my January 2011 expert report, the only source of manufactured TCP 
that I found that would contain such a PCDD/PCDF congener profile for the soil samples of the 
CMRP site was that associated with military herbicides that were delivered in approximately 
5,000 barrels by the military to NECC in about 1969.  There is also distinct evidence of 
PCDD/PCDF contamination of the CMRP site by combustion of chlorinated organic chemicals, 
originating from incineration operations at the NECC facility. 


 
Figure 14.  Concentration of 2,3,7,8-TCDF among 11 Sediment samples at the CMRP site 


that are at or above background for BOTH 2,3,7,8-TCDD AND 2,3,7,8-TCDF, ppb 
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Figure 15.  Concentration of OCDD among 11 Sediment samples at the CMRP site that are 


at or above background for BOTH 2,3,7,8-TCDD AND 2,3,7,8-TCDF, ppb 
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Figure 16.  Concentration of 2,3,7,8-TCDD among 11 Sediment samples at the CMRP site 


that have BOTH high 2,3,7,8-TCDD and high 2,3,7,8-TCDF, ppb 
 


 
 


Lack of Correlation of 2,3,7,8-TCDD sediment data and 2,3,7,8-TCDF data is not like Diamond 
Alkali TCP. 


As will be discussed below, the 2,3,7,8-TCDD/2,3,7,8-TCDF contamination of the 250 
sediment samples at the CMRP site does not match the PCDD/PDCF congener profile of 
sediments influenced by the Diamond Alkali TCP manufacturing plant in New Jersey.  More 
likely than not, the contamination of the CMRP site was not caused by 2,4,5-TCP manufactured 
by Diamond Alkali in 1964-1965.   


Let us first examine the pattern of PCDD/PCDF contamination of the Diamond Alkali 
TCP plant site itself.  The pattern of contamination of the Diamond Alkali plant site would be 
expected to be similar to that of the CMRP site, if the CMRP site had been contaminated by 
2,4,5-TCP from Diamond Alkali, as alleged by Dr. Exner. 


The Passaic River estuaries in New Jersey has been long known to have been 
contaminated by PCDDs and PCDFs produced along with 2,4,5-TCP at the near-by Diamond 
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Alkali TCP manufacturing plant.  As is shown in Figure 1 of the present report, Bopp, et al.71 
have observed a high correlation between the concentrations of 2,3,7,8-TCDD and 2,3,7,8-TCDF 
from sediment samples from the Passaic River Basin that they state are influenced by the 
Diamond Alkali TCP manufacturing plant.  They attribute this high correlation between 2,3,7,8-
TCDD and 2,3,7,8-TCDF concentrations to the fact that both 2,3,7,8-TCDD and 2,3,7,8-TCDF 
were produced in a common plant at the same time, contained in the 2,4,5-TCP from the 
Diamond Alkali TCP manufacturing plant.   


From an entirely different analysis of the manufacturing technology and equipment in the 
Diamond Alkali plant, I reached the same conclusion in my expert report of January 7, 2011.  
That is, 2,3,7,8-TCDF should be found along with 2,3,7,8-TCDD in Crude TCP manufactured by 
Diamond Alkali. These empirical data corroborate my analysis of the formation of 2,3,7,8-TCDF 
along with 2,3,7,8-TCDD in the manufacture of 2,4,5-TCP by Diamond Alkali in 1964-65. 


In my earlier reports, I also cited references from the New York Academy of Sciences 
and a PhD thesis that reached this same conclusion.  From the studies of the Passaic River 
estuaries, contamination from the Diamond Alkali plant should exhibit both 2,3,7,8-TCDD and 
2,3,7,8-TCDF.  Bopp, et al., found a correlation coefficient (R2) of 0.87 from their data 
reproduced in the present expert report as Figure 1. 


With the above summary of the nature of dioxin contamination of the Diamond Alkali 
plant sediments, let us compare the contamination of the CMRP sediments.  If both the CMRP 
site and the Diamond Alkali estuaries had been contaminated by Diamond Alkali 2,4,5-TCP, we 
would expect the sediments of both sites to show similar contamination patterns.  They do not. 


The concentration of 2,3,7,8-TCDF from the 11 sediment samples from the CMRP site 
showing above-background concentrations of both 2,3,7,8-TCDD and 2,3,7,8-TCDF were 
presented in Figure 14.  The 2,3,7,8-TCDD concentrations of those same samples are depicted in 
Figure 16, plotted in the same order of the samples of Figure 14.  These data show no correlation 
between the 2,3,7,8-TCDF concentrations of Figure 14, and the 2,3,7,8-TCDD concentrations of 
Figure 16.   


The lack of correlation between 2,3,7,8-TCDD concentration data and 2,3,7,8-TCDF 
concentration data, in particular, indicates that the 2,3,7,8-TCDF concentrations and the 2,3,7,8-
TCDD concentration of the CMRP site did not originate from the same source.  If these samples 
were correlated, the sequential rising concentrations of TCDD in Figure 16 should be matched 
by a sequential increase in concentration of TCDF in Figure 14.  It does not.   


The patterns of contamination of sediments from the Diamond Alkali TCP manufacturing 
plant do not match the patterns of contamination of the sediments at the CMRP site.  In my 
opinion, this fact demonstrates that the contamination of PCDDs/PCDFs at the CMRP site did 
not arise from leaks or spills of 2,4,5-TCP manufactured by Diamond Alkali in 1964-65.    


                                                 
71 Bopp, Richard F., et al., “A Major Incident of Dioxin Contamination: Sediments of New Jersey Estuaries”, 
Environ. Sci. Technol., Vol. 25, No. 5, page 953-954 (1991). 
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Dr. Exner’s speculation about leaks and spills relating to delivery or storage of Crude 
TCP at the Metro Atlantic HCP plant are factually incorrect and inconsistent with the CMRP site 
contamination data.  The contamination of the soils at the CMRP site is not located in the 
delivery area that Dr. Exner says it should be located.  The profile of the 2,3,7,8-TCDD and 
2,3,7,8-TCDF in the soils does not match that of Diamond Alkali Crude TCP during 1964-65.  
Even if the site contamination was spread into the tail race without leaving the broad pattern of 
contamination in the delivery/storage area of the HCP plant, the congener profiles of the 
sediments at the CMRP site do not match those of the well-studied Passaic estuaries that are 
known to have been contaminated by the Diamond Alkali TCP manufacturing plant. 


These data and analyses corroborate my opinion that the 2,3,7,8-TCDD contamination at 
the CMRP site did not originate from the Na-TCP supplied to Metro Atlantic by Diamond Alkali 
in 1964-65.   


More likely than not, therefore, the CMRP site has not been contaminated by TCP 
manufactured by Diamond Alkali.  Instead, the 2,3,7,8,-TCDD likely originated from Purified 
TCP manufactured by some other party than Diamond Alkali during 1964-65.  More likely than 
not, the 2,3,7,8-TCDD contamination of the CMRP site was caused by leaks, spills, or dumping 
of barrels of tactical herbicides that had been delivered to the NECC site around 1969, combined 
with various combustion-related activities on NECC’s CMRP Site]. 


Dr. Exner Has No Basis for 2,4,5-TCP Congener Profile 


Dr. Exner has provided an Opinion 3, stating that Diamond Alkali TCP contained only 
trace amounts of PCDD and PCDF isomers, if any, other than 2,3,7,8-TCDD72.  He did not state 
if this opinion was intended to describe the Diamond Alkali Crude TCP or the TCP produced by 
Diamond Alkali after installation of carbon treatment for removal of 2,3,7,8-TCDD.  Since 
PCDDs and PCDFs are always formed in “trace” amounts (parts per million) in the production of 
2,4,5-TCP, his opinion needs further clarification.   


The majority of my January 7, 2011 report was devoted to an analysis and explanation as 
to why the Diamond Alkali TCP was considered a Crude TCP, and other manufacturers may 
have produced a Purified TCP.  Crude TCP had not been purified, and thus contained other 
PCDDs and PCDFs than 2,3,7,8-TCDD.  The 2,3,7,8-TCDF had to form along with the 2,3,7,8-
TCDD in the manufacture of 2,4,5-TCP, so the Crude TCP contained both 2,3,7,8-TCDD and 
2,3,7,8-TCDF.  


Dr. Taylor did not perform an independent analysis of the congener profile of Diamond 
Alkali TCP.  She found “source like” samples, by being guided by the CMRP site data.  She did 
not recognize that some commercial 2,4,5-TCP had been purified, but that the Diamond Alkali 
TCP had not been purified.  She did not recognize that the act of purification of TCP must 
inherently alter its congener profile, if for no other scientific reason that the boiling temperatures 
of the various PCDDs and PCDFs are different.  For these reasons alone, it is axiomatic that she 
cannot determine the congener profile of Diamond Alkali TCP by examination of the CMRP 
data alone.   
                                                 
72 Exner, op. cit, page 22. 
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Dr. Taylor has provided various definitions of the congener profile of Diamond Alkali 
TCP.  She has alleged that the ratio of 2,3,7,8-TCDD to total TCDD should be nearly 100%.  She 
has alleged the ratio of 2,3,7,8-TCDD to total PCDDs should be nearly 100%.  Whatever the 
definition, there is no scientific consensus on her metric of 100% 2,3,7,8-TCDD.  I have already 
quoted in my prior reports various authorities, chemical theories, and data that contradict her 
assumed metrics for determining if the CMRP site is contaminated by Na-2,4,5-TCP purchased 
from Diamond Alkali.  There is no scientific basis for her assumed profile of PCDDs/PCDFs that 
should be associated with Diamond Alkali 2,4,5-TCP.   


Exhibit 4 


Additional data and graphics to support my expert opinions are presented in Exhibit 4 and 
in my earlier expert reports, which I analyzed in reaching the opinions described above.  These 
data of Appendix 4 are paper copies of electronic data, intended to show the general formatting 
and extent of the data analysis.  The electronic copies have far more capabilities, since it is 
straightforward to identify the sample number for any line on a bar chart by simply placing the 
cursor on the line.  Similarly, the data behind each line can be readily obtained by similar steps. 


In Exhibit 4, there are seven files.  Each file has a series of figures, with the leading 
number in the pagination representing that file.   


In File one is presented plots of background concentrations of all congeners in the data 
set.  The background samples used for this study were those selected by the EPA, north of the 
CMRP site.  We added one similar, near-by well to this population.  For ease of presentation, we 
have summarized the background level on some charts with a single red line.     


In File 2 are charts containing all the PCDD/PCDF congener plots for those soil samples 
that exhibited 2,3,7,8-TCDD levels and 2,3,7,8-TCDF levels above their respective  background 
concentrations.  The background concentrations for in File 2 were set based on the particular 
distribution of the PCDD/PCDF of interest.   


In File 3 are charts analogous to File 2, except for sediment samples. 


In File 4 are charts that provide the concentration of each PCDD/PCDF for each of 114 
soil samples, aligned in ascending order.  In File 4, the sample numbers can be difficult to read in 
paper format.  In electronic form, the sample numbers and any of the PCDD/PCDF 
concentrations can be read easily.  From these data sets, we examined the congener profile of 
each subset of soil data, such as Maxxum, LEA, those of Taylor Exhibit 13, or the Battelle 
samples. 


In File 5 are charts analogous to File 4, except for all sediment samples, providing the 
concentration of each PCDD/PCDF for each of 250 samples.  See the comment above on the 
utility of electronic files in the interpretation of the charts of File 5.  From these data sets, we 
also examined each subset of sediment data, such as those located at various ponds, those located 
on the peninsula, and those located near the tail race.  It was noted in the text that only 26 
sediment samples were located on the peninsula, where the source of the PCDD/PCDF 
contamination was presumably located.   
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In File 6 is another sort of the soil data base, for which the concentrations of each 
PCDD/PCDF were plotted.  In these graphs, the sort was based on a ranking of the 15 samples 
which each exhibited the highest concentrations of PCDDs/PCDFs.   


In File 7  are charts analogous to File 6, except for the sediment samples. 


 


 


This report has been prepared based upon the documents and other information available to 
me at the time of writing the report.  In the event that additional documents and information are 
produced or discovered, I reserve the right to supplement this report as necessary to include my 
analysis of this new information. 


I declare that the foregoing is true and correct.   


 
 
 
 


   
_________________________         November 7, 2011       _          
   James R. Kittrell, Ph.D.  
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RESUME 
 


J.R. Kittrell 
 
 


Office Address:  KSE, Inc. 
                              P.O. Box 368 
                              Amherst, MA  01004 
                              Tel: (413) 549-5506 
                                                             
Education:           B.S. in Chemical Engineering 
                              Oklahoma State University                               
 
                             M.S. in Chemical Engineering 
                             University of Wisconsin 
                                    
                             Ph.D. in Chemical Engineering 
                             University of Wisconsin                                    
 
                             Post-doctoral Studies in Chemical Engineering 
                             University of Wisconsin                                    
Employment: 
 
Since 1980, President, of KSE, Inc., a company with two business missions: 
 


 Invention, development and licensing of new technology, primarily for application in the 
petroleum, chemicals, and environmental industries.  Holds over 50 U.S. patents in 
petroleum, chemical and environmental areas, along with foreign counterparts.  


 
 Professional services in litigation and consultation.   


o Chemical fingerprinting of environmental contamination, 
o Benzene content of chemical and petroleum products, 
o Assessment and control of trace hazardous contaminants in workplace air, 
o Chemical and petroleum manufacturing technology, 
o Intellectual property management, 
o Chemistry of highly reactive and self-decomposing compounds, and runaway 


reactions, 
o Fire and explosion cause and origin analysis, 
o Air pollution and air pollution control, 
o Fuels and chemicals technology, product quality, manufacturing standards, 


industry practices, design and economics 
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Employment (continued) 
 


 Professor and Associate Professor of Chemical Engineering, University of 
Massachusetts, Amherst, Massachusetts, Lecturing and Research in Catalysis, Air 
Pollution Control, Catalyst Deactivation, Reaction Engineering, Mathematical Modeling, 
and Process Design and Economics. 


 Arthur D. Little, Inc., Consultant in petroleum refining, management, petroleum 
products, and petroleum economics, Cambridge, MA. 


 A.D. Little Management Institute, Lecturing and short courses in Petroleum Refining and 
Economics to representatives of international  petroleum companies and countries, 
Cambridge, MA. 


 Standard Oil Company of California, Operating Assistant, N.P. (corporate management 
development program), startup and operation of plants in commercial hydrogen 
generation, reforming, and hydrocracking complex, El Segundo, CA. 


 Chevron Research Company, Senior Research Engineer and Research Engineer, group 
leader and engineer in catalyst and process development in hydrocracking and 
hydroprocessing, design interface, new project evaluations, and jet fuel production, 
Richmond, CA. 


 DuPont Experimental Station, Research Engineer, Wilmington, DE. 


 Exxon Research Laboratories, Research Engineer, Baton Rouge, LA. 


 Kerr McGee Oil Refinery, Process Engineer, Cushing, OK. 


 Dr. Kittrell has published about 100 technical articles and is an inventor on about 50 U.S. 
patents in the environmental, chemicals, and petroleum fields.  He is a member of the American 
Institute of Chemical Engineers, the American Chemical Society, the Air & Waste Management 
Association, ASHRE and the National Fire Protection Association.  He is a Principal Member of 
the NFPA Technical Committee on Transportation of Flammable Liquids.  He has received 
numerous competitive awards for advanced scientific and commercial studies under the various 
U.S. government agency SBIR programs.  One of his inventions received the R&D 100 Award, 
as one of the 100 most technologically significant new products of the year, termed “The Oscars 
of Invention” by the Chicago Tribune.  KSE received the SBIR Technology of the Year Award, 
for Environment, Energy & Resource Management.  The Company was also recognized by the 
U.S. EPA Environmental Innovator Technology Award, the SBIR Program of the Year Award, 
and by a second R&D 100 Award.   
 
My consulting rate is $290/hour. 
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Exhibit 2 


Prior Testimony and Publications 
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Dr. James R. Kittrell: Summary of Litigation Testimony 
 


 Dr. Kittrell has provided or supervised expert testimony in about 80 cases.  My testimony 
of the past four years includes the depositions, court appearances, and arbitration testimony as 
follows: 
 
 Janice A. Weidner, Guardian of the Estate of James H. Weidner v. OHA/REIS 


Environmental, Inc. et al., and Scott Technologies, Inc. v. ConocoPhillips Company,  U.S. 
District Court for the Southern District of Illinois, Southern Division, Third Judicial Circuit, 
Madison County, Illinois, January 10, 2006, Burroughs, Hepler, Broom, MacDonald, 
Hebrank & True, LLP, Attorneys at Law, Edwardsville, IL.  


 Xavier Loyola and Cordelia Loyola v. Union Oil Company of California, et al., Superior 
Court of the State of California for the County of Los Angeles-Central District, February 22, 
2006, Akin Gump Strauss Hauer & Feld LLP, Attorneys at Law, 2029 Century Park East, 
Suite 2400, Los Angeles, CA 90067-3012.   


 Viacom International, Inc. v. Admiral Insurance Company, et al., Superior Court of New 
Jersey, Law Division—Somerset County; Docket No. Som-L-739-99, November 14-15, 
2006.  Duane Morris LLP, 380 Lexington Ave., New York, NY 10168; Siegel, 
Napierkowski & Park, 553 Fellowship Road, Suite 120, Mr. Laurel, NJ 08054. 


 Court Testimony at Magistrate Hearing, United States of America v. Sunoco, Inc., United 
States District Court for the Eastern District of Pennsylvania, Case No. 05-6336, February 5, 
2008, Ms. Rachael Jacobson, Esq. and Mr. David Street, Esq., United States Department of 
Justice, Washington, DC 20005-7611. 


 Testimony at Arbitration Institute of the Stockholm Chamber, Case No. Arbitration 
087/2005, BP Chemicals Limited v. Shanghai Wujing Chemical Company and China 
National Technical Import & Export Corporation, November 17 - December 4, 2008, 
Stockholm, Sweden.  Mr. George Ruttinger, Esq.  Crowell & Moring, Washington, DC.  
Ms. Kimberly Nobles, Esq., Crowell & Moring, Irvine, CA. 


 Thomas Wayne Reese v. Gans Ink & Supply Co., et al, Superior Court of the State of 
California for the County of Los Angeles, Central Civil West, No. BC 332936, September 4, 
2009, Mr. Daniel R. Blakey, Esq., Steptoe & Johnson LLP, 633 West Fifth St, Suite 700, 
Los Angeles, CA 90071.  


 Emhart Industries v. New England Container Company, Inc., United States District Court, 
District of Rhode Island, Civil Action No. 06-218-S, November 10, 2009, Mr. Phillip C. 
Swain, Esq., Foley Hoag LLP, Seaport World Trade Center West, 155 Seaport Boulevard, 
Boston, MA 02210-2600.  


 Arch Chemicals, Inc., et al. v. Radiator Specialty Company, United States District Court, 
District of Oregon, Portland Division, No. 3:07-cv-1339-HU, March 16, 2010, Mr. Thomas 
D. Allen, Esq., Weinberg, Wheeler, Hudgins, Gunn & Dial, LLC, 950 East Paces Ferry 
Road, Suite 3000, Atlanta, GA 30326. 


 Emhart Industries v. New England Container Company, Inc., United States District Court, 
District of Rhode Island, Civil Action No. 06-218-S, May 7, 2010, Mr. Jack R. Pirozzolo, 
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Esq., Foley Hoag LLP, Seaport World Trade Center West, 155 Seaport Boulevard, Boston, 
MA 02210-2600. 


 William Head and Laura Hammond v. Chevron Corporation; Chevron U.S. A. Inc., et al., 
Court of the State of California for the County of Los Angeles-Central District, June 16-17, 
2010, Ms. Ruth D. Kahn, Esq., Steptoe & Johnson LLP, 633 West Fifth St., Suite 700, Los 
Angeles, CA 90071-3500. 


 Emhart Industries v. New England Container Company, Inc., United States District Court, 
District of Rhode Island, Civil Action No. 06-218-S, June 30, 2010, Mr. Jack R. Pirozzolo, 
Esq., Foley Hoag LLP, Seaport World Trade Center West, 155 Seaport Boulevard, Boston, 
MA 02210-2600. 


 APCO Refinery Liquidating Trust and APCO Missing Stockholder Trust and John G. 
McMillian as Liquidating Trustee v. United States of America, and State of Oklahoma, and 
Oklahoma Department of Environmental Quality, United States Bankruptcy Court, District 
of Delaware, Chapter 11, Case No. 05-12355 (BLS), Adv. Pro. No. 07-51670, November 
11, 2010, Mr. Robert Foster, U.S. Department of Justice, Denver, CO. 


 Barbara Cooper, et al. vs. Wells Global, LLC, Roof USA, LLC and Carolina Roofing, Inc., 
Circuit Court, Fourth Judicial Circuit, in and for Duval County, Florida, Case No. 8992, 
Division CV-A, December 21, 2010, Mr. Thomas D. Allen, Weinberg, Wheeler, Hudgins, 
Gunn & Dial, LLC, 3344 Peachtree Road, Suite 2400, Atlanta, GA 30326. 


 Court Testimony in William Head and Laura Hammond v. Chevron Corporation; Chevron 
U.S. A. Inc., et al., Court of the State of California for the County of Los Angeles-Central 
District, Court Testimony February 2, 2011, Mr. Larry Riff, Esq., Steptoe & Johnson LLP, 
633 West Fifth St., Suite 700, Los Angeles, CA 90071-3500. 


 Court Testimony in Arch Chemicals, Inc., et al. v. Radiator Specialty Company, United 
States District Court, District of Oregon, Portland Division, No. 3:07-cv-1339-HU, Court 
Testimony, February 9,  2011, Mr. Thomas D. Allen, Esq., Weinberg, Wheeler, Hudgins, 
Gunn & Dial, LLC, 950 East Paces Ferry Road, Suite 3000, Atlanta, GA 30326. 


 Emhart Industries v. New England Container Company, Inc., United States District Court, 
District of Rhode Island, Civil Action No. 06-218-S, May 11 and 13, 2011, Mr. Jack R. 
Pirozzolo, Esq., Foley Hoag LLP, Seaport World Trade Center West, 155 Seaport 
Boulevard, Boston, MA 02210-2600. 


 Emhart Industries v. New England Container Company, Inc., United States District Court, 
District of Rhode Island, Civil Action No. 06-218-S, September 21, 2011, Mr. Jack R. 
Pirozzolo, Esq., Foley Hoag LLP, Seaport World Trade Center West, 155 Seaport 
Boulevard, Boston, MA 02210-2600. 
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Documents Considered in Preparation of this Report 
 
 


1. Kittrell, J.R., All documents cited in prior expert reports for CMRP by Dr. J.R. Kittrell 
2. U.S. General Accounting Office, Waste Minimization EPA Data Are Severely Flawed, 


GAO/PEMD-91-21, August 5 (1991). 
3. Exner, Jurgen H., Report of Expert Witness, Emhart v, NECC, January 14, 2011. 
4. Exner, Jurgen H., Amended Report of Expert Witness, Emhart v, NECC, April 29, 2011. 
5. Exner Deposition Transcript, June 2, 2011. 
6. Exner Deposition Transcript, June 3, 2011. 
7. Exner Deposition Transcript, June 15, 2011. 
8. Taylor, Barbara, Deposition Transcript, October 5, 2010, with Exhibit 13. 
9. Achinstein, Peter (ed.), “Science Rules: A Historical Introduction to Scientific Methods”, 


The Johns Hopkins University Press, Baltimore (2004). 
10. Bauer, Henry H., “Scientific Literacy and the Myth of the Scientific Method”, University 


of Illinois Press, Urbana and Chicago (1992). 
11. Cohen, Morris R. and Ernest Nagel, “An Introduction to Logic and the Scientific 


Method”, Harcourt, Brace & World, Inc., New York (1934). 
12. Benner, Steven, “Life, the Universe, and the Scientific Method”, The FfAME Press, 


Gainesville, FL (2009). 
13. Carey Stephen S., “A Beginner’s Guide to Scientific Method”, 4th Edition, Wadsworth 


Cengage Learning, Boston (2012). 
14. Gauch, Hugh G. Jr., “Scientific Method in Practice”, Cambridge University Press, 


Cambridge, UK (2003). 
15. Mill, John Stuart, “Philosophy of Scientific Method”, Hafner Publishing Company, New 


York (1950). 
16. Beveridge, W.I.B., “The Art of Scientific Investigation”, 3rd Edition, The Blackburn 


Press, Caldwell, NJ (Reprint of the 1957 Revised Edition by W.W. Norton and Company, 
Inc.) (1957). 


17. US EPA, 1973, "Development Document for Proposed Effluent Limitation 
Guidelines and New Source Performance Standards for the Major Organic Products 
Segment of the Organic Chemical Manufacturing Point Source Category," EPA 440/1-
73/009. 


18. US EPA, 1975, Development Document for the Interim Final Effluent Limitations 
Guidelines and New Source Performance Standards for the Significant Organic Products 
Segment of the Organic Chemical Manufacturing Point Source Category," EPA 440/1-
75/045. 


19. S.V. Kulkarni, J.A. Kowalski, "Waste Streams from Hexachlorophene 
Manufacturing Processes," US EPA, March 1984. 


20. R. Kleopfer in G. Choudhary, L. Keith, C. Rappe, eds., "Chlorinated Dioxins and 
Dibenzofurans in the Total Environment," Butterworth Publishers, Woburn, MA, 1983, 
pp. 193-207. 
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21. T. Babb in J.H. Exner, ed., "Solving Hazardous Waste Problems: Learning from 
Dioxins," American Chemical Society, Washington, DC, 1987, p. 267. 


22. J.H. ter Horst, R.M. van Rosmalen, R,M. Geertman, "Crystallization," in Encyclopedia 
of Separation Science, ID. Wilson, ed., Academic Press, London, 2000, p. 931-939. 


23. US EPA, 1975, "Development Document for Interim Final Effluent Limitation 
Guidelines and New Source Performance Standards for the Significant Organic Products 
Segment of the Organic Chemical Manufacturing Point Source Category," 440-175-045, 
Nov. 1975, pp. 368, 298. 


24. US EPA, 1988, "Waste Minimization Opportunity Assessment Manual," EPA/625/7-
88/003, July 1988. 


25. D. O'Leary et.a1., US EPA 600/S3-83-064, "Methodology for Estimating Environmental 
Loadings from Manufacture of Synthetic Organic Chemicals," Nov. 1983. 


26. R.D. Fox, "Pollution Control at the Source," Chemical Engineering, Aug. 6, 1973, pp. 72-
82. 


27. M.C. Marshall, J.R. Scott, H.K. Howard, "Exposure and Release Estimates for Filter 
Press and Tray Dryer Operations Based on Pilot Plant Data," US EPA 600/SR-92/039, 
June 1992. 


28. D.W.F. Hardie, "Chlorinated Benzenes," Kirk-Othmer Encyclopedia of Chemical 
Technology, 2nd ed., Vol. 5, Interscience Publishers, NY, NY, 1964, pp. 253-276. 


29. C. Kao, N. Poffenberger, "Chlorinated Benzenes," in Kirk-Othmer Encyclopedia of 
Chemical Technology, 3rd ed., Vol. 5, John Wiley & Sons, NY, NY, 1980, pp. 797-808. 


30. L. E. Mills, "Method of Preparing Tetrachlorobenzene," US Patent 1,934,675, Nov. 7, 
1933. 


31. G.A. Webb, "Paradichlorobenzene," US Patent 2,527,606, Oct. 31, 1950. 
32. E.C. Britton, "Preparation of Trichlorobenzene," US Patent 1,923,419, Aug. 22, 1933. 
33. J.T. Clarke, S.N, Hall, "Manufacture of Tetrachlorobenzene," U.S. Patent 2,843,637, 


1958. 
34. P.E. Weimer, A.L. Hanna, "Production of High Purity 1,2,4,5-Tetrachlorobenzene," US 


Patent 2,729,685, 1956. 
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Exhibit 4 


Graphical Site Data: Presentation of Analyses 
 
 


In Exhibit 4, attached, are graphs of all the congener data available to me at present.  
Most of the data are along the tail race, or from sediments near the ponds south of the peninsula 


In prior reports, I have already examined the “source like samples” identified by Dr. 
Taylor and concluded that the congener profiles of these samples rule out the possibility that 
Diamond Alkali was the source of the TCP that contributed TCDD to the CMRP site.  Using the 
following graphs, included in Exhibit 4, I examine the congener profile for each sample of soil 
and sediment for which a whole congener suite was tested that is available and demonstrate  that, 
1) none of these samples contain TCDD from a manufactured source that originated from TCP 
produced by Diamond Alkali in 1964-1965, and 2) that, more likely than not, the TCDD 
contamination from a manufactured source came from leakage, spillage, or storage of barrels 
containing tactical military herbicides.  In addition, some of the TCDD detected in samples from 
the CMRP site originated from combustion of chlorinated organic chemicals in the NECC 
operations. 
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Exhibit 4 
Figure 1 


 
Histograms Showing Concentrations for 


Each Dioxin and Furan Congener Present 


 in the 19 Background Samples 
Eighteen samples designated by the EPA as background samples plus one nearby sample 


location. 
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Exhibit 4 
Figure 1-1 
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Exhibit 4 
Figure 1-2 
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Exhibit 4 
Figure 1-3 
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Exhibit 4 
Figure 1-4 
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Exhibit 4 
Figure 1-5 
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Exhibit 4 
Figure 1-6 
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Exhibit 4 
Figure 1-7 
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Exhibit 4 
Figure 1-8 
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Exhibit 4 
Figure 1-9 
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Exhibit 4 
Figure 1-10 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


0


1


2


3


4


>0 >0.00226 >0.004 >0.006 >0.008 >0.01 >0.015 >0.02 >0.0225 >0.025


<=0.00226 <=0.004 <=0.006 <=0.008 <=0.01 <=0.015 <=0.02 <=0.0225 <=0.025 <=0.03


N
u


m
b


er
 o


f 
S


am
p


le
s 


in
 E


ac
h


 R
an


ge


Range of 2,3,4,7,8-PeCDF Concentrations, ppb


Frequency Distribution of Amounts of 2,3,4,7,8-PeCDF in 19 Background Samples 







James R. Kittrell, Ph.D. 
November 7, 2011 
Page 79 
 
 
 


 


Exhibit 4 
Figure 1-11 
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Exhibit 4 
Figure 1-12 
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Exhibit 4 
Figure 1-13 
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Exhibit 4 
Figure 1-14 
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Exhibit 4 
Figure 1-15 
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Exhibit 4 
Figure 1-16 
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Exhibit 4 
Figure 1-17 
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Exhibit 4 
Figure 2 


 
Screened Soil Sample Wells (LEA/Maxxum/Taylor 


Exhibit 13/Onsite)  
Above Background 2,3,7,8-TCDD and Over Half the 


Background for 2,3,7,8-TCDF 
The Horizontal Red Line on a Graph 


Indicates the Background Concentration 
For That Congener  
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Exhibit 4 
Figure 2-1 
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Exhibit 4 
Figure 2-2 
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Exhibit 4 
Figure 2-3 
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Exhibit 4 
Figure 2-4 
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Exhibit 4 
Figure 2-5 
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Exhibit 4 
Figure 2-6 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


0.00


1.00


2.00


3.00


4.00


5.00


6.00


7.00


1,
2,


3,
4,


6,
7,


8-
H


p
C


D
D


 C
on


ce
n


tr
at


io
n


, p
p


b


Soil Sample Name


Soil Sample Wells (LEA/Maxx/Taylor Ex. 13/Onsite) Above Background for 2,3,7,8-
TCDD and Over Half the Background for 2,3,7,8-TCDF 







James R. Kittrell, Ph.D. 
November 7, 2011 
Page 93 
 
 
 


 


Exhibit 4 
Figure 2-7 
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Exhibit 4 
Figure 2-8 
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Exhibit 4 
Figure 2-9 
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Exhibit 4 
Figure 2-10 
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Exhibit 4 
Figure 2-11 
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Exhibit 4 
Figure 2-12 
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Exhibit 4 
Figure 2-13 
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Exhibit 4 
Figure 2-14 
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Exhibit 4 
Figure 2-15 
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Exhibit 4 
Figure 2-16 
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Exhibit 4 
Figure 2-17 
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Exhibit 4 
Figure 3 


 


Screened Sediment Sample  


 


Wells Above Background for  
2,3,7,8-TCDD and 2,3,7,8-TCDF 


 
The Horizontal Red Line on a Graph 


Indicates the Background Concentration 
For That Congener  
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Exhibit 4 
Figure 3-1 
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Exhibit 4 
Figure 3-2 
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Exhibit 4 
Figure 3-3 
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Exhibit 4 
Figure 3-4 
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Exhibit 4 
Figure 3-5 
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Exhibit 4 
Figure 3-6 
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Exhibit 4 
Figure 3-7 
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Exhibit 4 
Figure 3-8 
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Exhibit 4 
Figure 3-9 
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Exhibit 4 
Figure 3-10 
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Exhibit 4 
Figure 3-11 
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Exhibit 4 
Figure 3-12 
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Exhibit 4 
Figure 3-13 
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Exhibit 4 
Figure 3-14 
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Exhibit 4 
Figure 3-15 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


0.00


0.50


1.00


1.50


2.00


2.50


3.00


1,
2,


3,
4,


6,
7,


8-
H


p
C


D
F


 C
on


ce
n


tr
at


io
n


, p
p


b


Sediment Sample Name


Sediment Sample Wells Above Background for 2,3,7,8-TCDD and 2,3,7,8-TCDF 







James R. Kittrell, Ph.D. 
November 7, 2011 
Page 120 
 
 
 


 


Exhibit 4 
Figure 3-16 
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Exhibit 4 
Figure 3-17 
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Exhibit 4 
Figure 4 


 
Soil Samples (LEA/Maxxum/  


Taylor Exhibit 13/Onsite) Graphed  
in Ascending Order for All  


Dioxin and Furan Congeners 
 


The Horizontal Red Line on a Graph 
Indicates the Background Concentration 


For That Congener  
 


Graphs with a Background 
Level Indication Line that is Indistinguishable from the  


x-axis are Followed by a Scaled Graph 
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Exhibit 4 
Figure 4-1 
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Exhibit 4 
Figure 4-2 
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Exhibit 4 
Figure 4-3 
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Exhibit 4 
Figure 4-4 
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Exhibit 4 
Figure 4-5 
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Exhibit 4 
Figure 4-6 
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Exhibit 4 
Figure 4-7 
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Exhibit 4 
Figure 4-8 
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Exhibit 4 
Figure 4-9 
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Exhibit 4 
Figure 4-10 
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Exhibit 4 
Figure 4-11 
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Exhibit 4 
Figure 4-12 
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Exhibit 4 
Figure 4-13 
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Exhibit 4 
Figure 4-14 
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Exhibit 4 
Figure 4-15 
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Exhibit 4 
Figure 4-16 
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Exhibit 4 
Figure 4-17 
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Exhibit 4 
Figure 4-18 
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Exhibit 4 


Figure 5 


 
Battelle Sediment Samples 


Graphed in Ascending Order of 
Concentration for  


All Dioxin and Furan Congeners 
 
 


The Horizontal Red Line on a Graph 
Indicates the Background Concentration 


For That Congener  
 


  
 Graphs with a Background 


Level Indication Line that is Indistinguishable from the  
x-axis are Followed by a Scaled Graph 
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Exhibit 4 
Figure 5-1 
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Exhibit 4 
Figure 5-2 


 


 


 


 


 


 


 
 
 
 
 


0


0.1


0.2


0.3


0.4


0.5


0.6


0.7


0.8


0.9


1


C
on


ce
n


tr
at


io
n


, p
p


b


Sediment Sample Name


2,3,7,8-TCDD in Sediment (Scaled)







James R. Kittrell, Ph.D. 
November 7, 2011 
Page 144 
 
 
 


 


Exhibit 4 
Figure 5-3 
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Exhibit 4 
Figure 5-4 
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Figure 5-5 
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Exhibit 4 
Figure 5-6 
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Exhibit 4 
Figure 5-7 
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Exhibit 4 
Figure 5-8 
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Figure 5-9 
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Exhibit 4 
Figure 5-10 
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Figure 5-11 
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Figure 5-12 
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Figure 5-13 
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Figure 5-14 
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Figure 5-15 
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Figure 5-16 
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Figure 5-17 
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Figure 5-18 
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Exhibit 4 
Figure 6 


 
These graphs depict 45 soil samples from the LEA, Maxxum, Taylor 


Exhibit 13 and Battelle databases.  These samples were chosen by 
creating a list for each of the 17 congeners for 114 soil samples from 


these databases that are onsite.  The lists were then sorted by congener 
concentrations in ascending order.  From these 17 congener lists, the 15 
samples containing the highest concentration of a given congener were 
selected.  The result was a population of 45 unique sample names, each 
having at least one congener at an elevated concentration compared to 
the total 114 soil sample population.  These are the 17 graphs showing 


the congener concentrations for the 45 selected soil samples. 
The Horizontal Red Line on a Graph 


Indicates the Background Concentration 


For That Congener 
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Figure 6-1 
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Figure 6-2 


 


 


 


 


 
 


0


0.05


0.1


0.15


0.2


0.25


0.3


0.35


0.4


C
on


ce
n


tr
at


io
n


, p
p


b


Soil Sample Names


1,2,3,7,8-PeCDD in Soil







James R. Kittrell, Ph.D. 
November 7, 2011 
Page 163 
 
 
 


 


Exhibit 4 
Figure 6-3 
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Figure 6-4 
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Figure 6-5 
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Figure 6-6 
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Figure 6-7 
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Figure 6-8 
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Exhibit 4 
Figure 6-9 


 


 


 


 


 


 
 


0


0.05


0.1


0.15


0.2


0.25


C
on


ce
n


tr
at


io
n


, p
p


b


Soil Sample Names


1,2,3,7,8-PeCDF







James R. Kittrell, Ph.D. 
November 7, 2011 
Page 170 
 
 
 


 


Exhibit 4 
Figure 6-10 
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Figure 6-11 
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Figure 6-12 
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Figure 6-13 
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Figure 6-14 
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Figure 6-15 
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Figure 6-16 
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Figure 6-17 
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Exhibit 4 
 Figure 7  


 
 


These graphs depict 49 sediment samples from the Battelle database.  
These samples were chosen by creating a list for each of the 17 


congeners for 250 sediment samples from the Battelle database that are 
onsite.  The lists were then sorted by congener concentrations in 


ascending order.  From these 17 ascending order congener lists, the 10 
samples containing the highest concentration of a given congener were 
selected.  The result was a population of 49 unique sample names, each 
having at least one congener at an elevated concentration compared to 


the total 250 sediment sample population.  These are the 17 graphs 
showing the congener concentrations for the 49 selected sediment 


samples. 
The Horizontal Red Line on a Graph 


Indicates the Background Concentration 


For That Congener 
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Figure 7-1 
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Figure 7-2 


 


 


 


 


 


 


 
 


 


0


0.02


0.04


0.06


0.08


0.1


0.12


0.14


0.16


0.18


C
on


ce
n


tr
at


io
n


, p
p


b


Sediment Sample Name


1,2,3,7,8-PeCDD in Sediment







James R. Kittrell, Ph.D. 
November 7, 2011 
Page 181 
 
 
 


 


Exhibit 4 


Figure 7-3 
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Figure 7-4 
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Figure 7-5 
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Figure 7-6 
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Figure 7-7 
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Figure 7-8 


 


 


 


 


 


 
 


 


 


0


0.1


0.2


0.3


0.4


0.5


0.6


0.7


C
on


ce
n


tr
at


io
n


, p
p


b


Sediment Sample Name


2,3,7,8-TCDF in Sediment







James R. Kittrell, Ph.D. 
November 7, 2011 
Page 187 
 
 
 


 


Exhibit 4 


Figure 7-9 
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Figure 7-10 
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Figure 7-11 
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Figure 7-12 
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Figure 7-13 
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Figure 7-14 
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Figure 7-15 
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Figure 7-16 
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Figure 7-17 
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 27 October 2011 
 
 
 
 
 
 
Subject: Rebuttal to the Report and Testimony of Dr. Exner 
 
 
 
 
 
This Expert report is written to rebut the opinions offered by Dr. Jurgen Exner in his Report dated April 29th 
2011 (amending his report of January 14th 2011) and his deposition testimony of June 2nd 2011, June 3rd 
2011, and July 15th 2011. 
 
Dr. Exner’s report is divided into twelve separate opinions.  In this Expert report, I will rebut the content, 
opinions, substance, and methods used by Dr. Exner to arrive at his Opinion 4 and Opinion 11.  
 
Dr. Exner’s opinion 4 states that:  “Spills of Na-TCP were likely to occur during each transfer of solution from 
the tanker truck to the chemical storage vessel”.  
 
From all of the information available about the HCP manufacturing process, Dr. Exner’s Opinion 4 is not 
based on any observed or reported fact.  In fact, Dr. Exner’s Opinion 4 is in direct contradiction with Mr. 
Cleary’s description and observations at the Metro-Atlantic HCP manufacturing plant, and is based solely on 
his misconstrued personal beliefs.  Moreover, Dr. Exner’s Opinion 4 lacks scientific reasoning, technical rigor, 
is based on speculation, and omits testimony from Mr. Cleary who observed the Metro-Atlantic HCP 
manufacturing process during the time of operation.  
 
 
 
 
Dr. Exner’s Opinion 11 states that:  “It is likely that the decolorizing process, step 31, removed 5-10% of the 
TCDD in solution, based on conservative assumptions.….” 
 
Dr. Exner’s Opinion 11 is not the result of any application of a basic scientific method.  To summarize, Dr. 
Exner’s Opinion 11 states that there is competition between TCDD, HCP, TCP, and mainly PCE for the 
surface of activated carbon (Nuchar).  This, according to Dr. Exner, results in an equilibrium state, in which 
10% of the TCDD is adsorbed onto the surface of the Nuchar, with the remainder of the Nuchar surface is 
being coated of PCE.  Dr. Exner reaches this conclusion through questionable and imprecise use of some old 
and out-of-date literature data (see below).  Unfortunately, in reaching his conclusion in Opinion 11, Dr. Exner 
completely disregards one of the few incontestable data points available on the Metro-Atlantic HCP 
manufacturing process.  Nuchar is used for, and was effective in, decolouring the PCE solution.  This 
information (data point) is available from Mr. Cleary’s description of the HCP Manufacturing process, as well 
as from the fact that in the 60’s a pharmaceutical product would be specified according to its melting point 
temperature and colour index.  So we can conclude that Nuchar was effectively removing substantially all 
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coloured molecules from solution.  If this was not the case, (1) Mr. Cleary would have noticed colour in the 
PCE solution, and (2) the final product would have been coloured and consequently unsellable.  There is no 
valid scientific conclusion that can be made on the addition of Nuchar to the PCE solution that can go against 
this basic observation.  In disregarding the only observation pertaining to the action of Nuchar on the colour of 
the PCE solution, Dr. Exner’s Opinion 11 is seriously flawed and contrary to the application of a supportable 
scientific methodology.  
 
It is generally accepted and understood that dioxins (and TCDD among them) are large planar conjugated 
molecules and as a consequence dioxins adsorb onto activated carbon surfaces extremely strongly.  
Colorants on the other hand come in all structural forms and for the most part they are not planar.  More 
importantly, the average colorant will adsorb onto activated carbon in a weaker manner than TCDD.  Given 
that the exact nature of the colorants in the PCE solution are unknown, there is no other reasonable 
conclusion other than saying that at least some of the colorants would have been non-planar molecules.  
Therefore, these colorant molecules would adsorb onto the activated carbon surfaces with weaker attractive 
forces when compared to TCDD adsorption.  
 
When a molecule (or generic substance) in solution is exposed to a surface, it adsorbs onto the surface of 
activated carbon establishing anequilibrium between the molecule on the surface and the molecule in solution.  
(Equilibrium here is defined as a state where at any point in time the number of molecules leaving the surface 
and going into solution equals the number of molecules going from solution onto the surface). The energetic 
state of the molecule on the surface is measured through a chemical quantity known as activity (a).  Hereafter, 


I will use the notation asurface
i


 to indicate the activity (a) of the species (i) onto a surface.  Activity (a) is a 


measure of the strength of the adhesion forces between the surface and the molecule itself.  Activity (a) is 
derived by the quantum mechanical overlap between the - and -orbitals on the molecules and the electronic 
bands on the surfaces.  In simpler terms, the electrons on the molecules interact with the electrons in the 
surface.  Molecules that are more planar (flatter) and that have electrons that are more able to interact with 
other electrons (conjugated and/or aromatic molecules for example) have higher adsorption activities because 
this overlap is larger.  (Please see the discussion on adsorption on a surface – Appendix A at the end of this 
report - for a clarification of this concept.)  
 
A molecule also has a specific tendency to be in solution, we measure this through a thermodynamic quantity 
called chemical potential ().  Hereafter, I will call the chemical potential (sol


i ) of a species (i) in solution.  The 
chemical potential of a molecule depends on the nature of the molecule and its solvation (measured by the 
standard chemical potential  sol


0,i ) and the natural logarithm of molecular concentration (c) multiplied by the 
temperature (T) and the Boltzmann constant (kB).  
 
The equilibrium between the solution state of a molecule and the adsorbed state of the same molecule implies 
that the chemical potential and the activity of the molecule have to be the same.  Therefore: 
 


asurface
i  sol


i       (1) 
 


sol
i  sol


0,i  kBT ln ci      (2)
 


 
The above-cited equations demonstrate that a large number of factors and a complex equilibrium exists 
between molecules and surfaces.  When considering the activity of activated carbon, the nature of the 
surface, the nature of the molecules, as well as the overlap between their molecular functions.   On the right 
side of the Equation 2 we find the specific interaction of the molecule with the solvent, the concentration of the 
molecule, the temperature, and Boltzmann constant. Equation 2 does not account for steric (geometric) 
considerations that can be important in activated carbon.  None of these considerations are present in any of 
Dr. Exner’s reports or deposition testimony, despite calculations of the percentage of adsorption given with 
great confidence.   
 
When different molecules are present in solution the relative amount (x) that will adsorb onto a surface is 
given by the ratio of their activities (and consequently of their chemical potential in solution), according to the 
following formula: 
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x 
asurface


1


asurface
2 


sol
1


sol
2 


sol
0,1  kBT ln c1 


sol
0,2  kBT ln c 2 


   (3) 


 
The above-cited Equation 3 states that:  the ratio of the molecules present on the surface will be equal to the 
ratio of their activities. 
In the specific case of dioxins (and TCDD), colorants and PCE the formula becomes: 
 


x 
asurface


TCDD


asurface
PCE 


sol
TCDD


sol
PCE 


sol
0,TCDD  kBT ln cTCDD 


sol
0,PCE   (4) 


 


x 
asurface


COL


asurface
PCE 


sol
COL


sol
PCE 


sol
0,COL  kBT ln cCOL 


sol
0,PCE   (5) 


 
Note:  given that PCE is the solvent in the reaction, its concentration is equivalent to 1 and, hence, the 
concentration term disappears from the Equations 4 and 5. 
 
As explained above, given that dioxin is a large planar and conjugated molecule, its activity on activated 
carbon is large, while for a generic colorant that is not a planar molecule, then the colorants activity on 
activated carbon will be much lower than the activity for TCDD.  
 
That is  represented in Equation 6: 
 
 


asurface
TCDD  asurface


COL      (6) 
 
Now, Dr. Exner states that:  
 


x 
asurface


TCDD


asurface
PCE  0.1     (7) 


 
Given Equation (6), then Dr. Exner’s statements (represented in Equation 7) implies: 
 


x 
asurface


COL


asurface
PCE  0.1     (8) 


 
The rigorous conclusion to this argument is that the Nuchar used in the Metro-Atlantic HCP process did, in 
fact, remove more TCDD than colorants.  Dr. Exner states that only 10% of the TCDD was removed.  If this 
were  the case, less (significantly less) than 10% of the colorants would have been removed.  Consequently, 
Dr. Exner Opinion 11 implies that the PCE solution remained coloured. This is in clear contradiction with the 
data  point provided by Mr. Cleary and, hence, Dr. Exner’s Opinion 11 is a violation of the scientific method, 
that requires hypotheses to be consistent with the reported experimental data.  Therefore, I can conclude that 
Dr. Exner’s Opinion 11 is in violation of the scientific method, experimental data, and deposition testimony.  
 
The fact that Dr. Exner arbitrarily decides to completely disregard the competition between TCDD and the 
colorants in the PCE reaction mixture is particularly curious given the he writes:  “The data give evidence that 
competition between potential adsorbates is also very important24” 
 
In reviewing the data and agreeing that Nuchar is removing colour from the PCE solution, this implies that at 
least 90% of the colorants also had to be removed from PCE solution. This means, that: 
 


x 
asurface


COL


asurface
PCE  0.9     (9) 
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Equation 9 combined with Equation 6 further implies that: 
 


x 
asurface


TCDD


asurface
PCE  0.9      (10) 


 
This implies that substantially more than 90% of the TCDD was also removed.  This is in agreement with my 
previous opinions that significantly all of the TCDD was removed by the Nuchar from the PCE solution. 
 
 
 
 
I would like now to draw your attention to a reference that Dr. Exner uses in his report of April 29, 2011 
(Reference 93). Dr. Exner references Table 1 in a paper by Cutie et al. that reports the ability of some 
solvents to adsorb TCDD (as well as some other molecules) onto the surface of activated carbon.  In perfect 
agreement with my previous and current opinions, the Cutie paper finds that the best solvent for precluding 
the complete adsorption of TCDD from solution is benzene; the only planar conjugated molecule tested.  Even 
when using a planar conjugated molecule like benzene, the activated carbon still adsorbed 83% of the TCDD 
from solution.  All the other solvents tested in Table 1 of the Cutie paper are less planar and/or less 
conjugated than TCDD, and showed the ability to adsorb all the TCDD from the solution.  The only rigorous 
scientific conclusion that can be drawn from the Cutie paper is that, when activated carbon is in the presence 
of a multitude of molecules, planar conjugated molecules displace less-planar and/or less conjugated 
molecules.  In the specific experiment of Cutie, clearly benzene is more planar but less conjugated that TCDD 
so it is able to preclude a small percentage of the TCDD being adsorbed onto the activated carbon surfaces, 
but only when used in a very large excess and even then not completely.  
 
Dr. Exner fails to understand all of the above-mentioned analysis and instead arbitrarily decides to use 
benzene as a model for PCE (perchloroethylene). Yet benzene is more planar than PCE, benzene is aromatic 
PCE is not, and benzene has small hydrogens on its outside, PCE has only chlorines.  There is no possible 
comparison between the two solvents or “similarity” as Dr. Exner states.  At most, PCE is “similar” to two other 
solvents in the paper:  dichloromethane, and diethylether.  Neither one  of them is able to displace TCDD from 
solution.  The questionable choice of benzene as a single data point, lacks scientific rigor, especially when 
other data points are available from the same reference, that do not support the opinions being put forth by 
Dr. Exner.  This major oversight is indicative of Dr. Exner biasing the data to support his incorrect opinions.  In 
addition, Dr. Exner ignores all the other solvent data reported by Cutie by simply saying that benzene is 
“similar” to PCE.  Dr. Exner then fails to disclose the chemical and physical parameters by which he asserts 
that benzene and PCE are “similar”.  Either Dr. Exner doesn’t understand the chemical and physical 
differences between benzene and PCE, or deliberately ignored solvent data that does not support his 
incorrect opinions.  
 
Lastly, there is an even more disturbing use of the Cutie reference, in the fact that Dr. Exner takes a single 
piece of data (17% of TCDD was left in a 5 ml solution of benzene when 100 mg of Amoco activated carbon 
were added to it) without disclosing that when the same amount of Amoco activated carbon was added to 1 ml 
of  benzene no recovery of TCDD was observed.  In clearer terms, the Cutie reference Dr. Exner cites 
contains two pieces of data that deal with a single system (TCDD in benzene and Amoco activated carbon).  
Dr. Exner decides to use one piece of data that supports his conjecture and fails to disclose that the Cutie 
paper discloses another piece of data in direct contradiction to his conjecture. When asked in deposition about 
this odd choice Dr. Exner only replies “because in that case the ratio of the TCDD to carbon was even larger 
than it was in the second experiment”.  This is clearly not an explanation, as the volumes and ratios used are 
far from the ones used by Metro-Atlantic, so there is no scientific reason to selectively chose one data point 
over the other.  More importantly, failure to disclose one of the values when it is in such a clear contradiction 
with the value used is unethical.   
 
This latter example of selective use of reference data can be expanded by a more complete analysis of Dr. 
Exner’s report. The whole report uses references in a troubling manner, where bits and pieces of the 
reference are extracted to provide a message that is not in clear relationship with the message of his report.  
For example, Dr. Exner’s References 20 through 24 (April 29, 2011 report) cited on adsorption on activated 
carbon are related to adsorption in water of molecules that are not clearly related to TCDD, as opposed to 
adsorption from an organic solvent of TCDD.    
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In conclusion, my scientific opinion is that Dr. Exner’s Opinion 4 is completely lacking any support from 
scientific or technical data. Dr. Exner Opinion 11 is based on incorrect assumptions, and shows a lack of 
fundamental understanding of surface adsorption by activated carbon.  In expressing Opinion 11 Dr. Exner 
overlooks too many fundamental laws, one needs to conclude that Dr. Exner does not have a decent 
understanding of the phenomenon of molecular adsorption on surfaces. Importantly the conclusion of Opinion 
11 expressed by Dr. Exner is in contrast with the data that are available in this case, hence they are in 
contrast with the very basics of the scientific method. 
Finally, Dr. Exner uses Reference 93 in an unethical way. 
 
 
 
I declare under the penalty of perjury under the laws of the United States of America that the foregoing is true 
and correct. 
 
Sincerely, 
 


 
 
 
Francesco Stellacci 
Constellium Professor 
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Appendix A 
 
 
Discussion on Adsorption on a surface 
 


 
Figure 1. Schematic representation for a general surface adsorption process, for a generic (a,b,c) and a flat 
(d,e,f) molecule. 
 
 
Figure 1 depicts an idealized adsorption process. The bottom part of the picture represents a generic surface, 
the red ‘cloud’ is a schematic representation of the wavefunction of the surface electrons. The upper part is a 
generic molecule, the yellow ‘cloud’ is a representation of the wavefunction of its electrons. The red and 
yellow are representing not all of the electrons in the systems, but only those whose wavefunction is partially 
localized on the outside surface and in the molecule. A wavefuction is the region of space where the electrons 
reside. Parts 1b and 1c of Figure 1 shows what happens when the molecules and the surface get closer 
together. The electron clouds start to interact and morph into a single cloud (the orange part in Figure 1c). The 
larger this interaction (pictorially the orange part) the larger the strength of the adsorption.  
 
It should be graphically evident (Fig. 1d, e, f) that the planar (flatter) a molecule is, the larger the interaction 
space, the larger the ‘orange cloud’ in the picture. This is the reason for why large planar molecules have 
strong interaction with surfaces.  
 
The second parameter that will determine the strength of the interaction is the delocalization of the electrons 
around the molecule and on the surface. That is, the more the red and yellow clouds ‘stick’ out of the surface 
and molecule the larger the orange part will be. This is a property of electrons in bonds and electronic 
bands.-bonds, bonds that are in a conjugated and/or in an aromatic system, will have a larger degree of 
delocalization.  Activated carbon is commonly used as a molecular sorbent because its electronic bands all 
have a high -conjugated character, that is the red cloud is very deep in the case of activated carbon. 
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Finally the third parameter that influences the strength of the absorption is the polarizability of the electron 
clouds.  That is, their ability to reshape as a function of an external electric field. The more polarisable the 
bond the more the electronic cloud will stick out of a molecule as a function of the interaction with a surface.  
 
To be more precise the strength of the interaction is measured by the overlap integral of the surface states 
and the molecular states. 
 
Finally I will use Figure1 to explain what in science we mean when we talk about surface absorption versus 
surface adsorption.  When the orange cloud becomes a chemical bond then the phenomenon is called 
surface absorption, otherwise the phenomenon is called surface adsorption. 
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Protection Agency (EPA) conducted a public meeting in the City of Newark to discuss the 
proposed removal action and to receive public comments on the EE/CA and the Proposed Plan. 
 
Conditions at the Site meet the criteria for a removal action under the Comprehensive 
Environmental Response, Compensation and Liability Act (CERCLA), as documented in  
Section 300.415(b)(2) of the National Oil and Hazardous Substances Pollution Contingency Plan 
(NCP), 40 CFR Part 300. 
 
The New Jersey Department of Environmental Protection (NJDEP) was consulted on the 
Proposed Plan and agrees with the selected removal action for this Site.    
 
II. SITE CONDITIONS AND BACKGROUND  
 
This Action Memorandum documents the proposed non-time-critical removal action for the Site. 
The Comprehensive Environmental Response, Compensation and Liability Information System ID 
number for the Site is NJD980528996. 
 
A. Site Description 
 
1.  Removal Site Evaluation 
 
The Diamond Alkali Superfund Site includes the Diamond Alkali facility located at 80 and  
120 Lister Avenue in Newark, New Jersey, the Lower Passaic River Study Area (LPRSA), and 
the Newark Bay Study Area.  The LPRSA is the 17-mile, tidal portion of the Passaic River, from 
the Dundee Dam near Garfield, New Jersey to Newark Bay, located in Essex, Hudson, Bergen 
and Passaic Counties, New Jersey.  The LPRSA is considered a facility as defined by Section 
101(9) of CERCLA, 42 U.S.C. Section 9601(9).  Past industrial operations at the Diamond Alkali 
facility have resulted in the release of CERCLA hazardous substances into the Lower Passaic 
River and Newark Bay. 
 
On June 23, 2008, EPA Region 2, Occidental Chemical Corporation (OCC) and Tierra entered 
into an Administrative Order on Consent (AOC) for the conduct of a source control removal 
action to remove 200,000 cubic yards of contaminated sediment from the Harrison Reach of the 
Lower Passaic River, immediately adjacent to the 80/120 Lister Avenue site.  The primary 
objective of this action is to remove a significant portion of the most concentrated inventory of 
dioxin contaminated sediments, thereby removing source material that poses a potential risk to 
human health and the environment. 


 
 


 
The removal will take place in two discrete phases.  Phase I, the subject of this Action 
Memorandum, will remove approximately 40,000 cubic yards of the most highly contaminated 
sediment with subsequent treatment and off-site disposal.  The work area dimensions for Phase I 
were determined by EPA and NJDEP based on a three-dimensional geophysical analysis of 
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sediment coring data in the Harrison Reach and are designed to maximize the removal of 
sediments containing the highest concentrations of dioxins. 


 
In accordance with the AOC, Phase II, which will be conducted under a separate timeline and 
under a separate EE/CA and Action Memorandum, will remove an additional 160,000 cubic yards 
of sediment for disposal in a Confined Disposal Facility (CDF). 


 
The Phase I and Phase II work areas are contiguous and are located within the LPRSA.  It was 
decided to perform the work in two separate phases to expedite the removal and off-site disposal 
of the most contaminated sediments. 


 
2. Physical location 
 
The Phase I work area is located in the Harrison Reach of the Passaic River adjacent to the 
Diamond Alkali facility.  It is bounded to the north by the navigation channel of the River and to 
the south by portions of the Sherwin-Williams property and the Diamond Alkali property.  The 
shoreline along the Phase I work area consists of a bulkhead along the Sherwin-Williams property 
and a concrete floodwall that runs along the river frontage of the Diamond Alkali property. 


 
The area surrounding the Phase I work area consists predominately of industrial facilities involved 
either currently or historically in various manufacturing activities, including but not limited to, 
paint and chemical manufacturing.  A commuter rail corridor and rail yard is located along the 
opposite shore of the Passaic River, north of the work area.  To support and protect these 
facilities, many portions of the River have been filled and the banks either bulkheaded or armored. 
  
 
Current riverfront property owners on the south bank of the River in the vicinity of the Phase I 
work area, from west to east, include: FRA JA RI Company, 99 Chapel Street LLC, Sherwin-
Williams, Singer Realty, Benjamin Moore, Fairmont Chemical, and Blanchard Street Urban 
Renewal Association. Residences are located within one-quarter of a mile from the  
Phase I work area. 
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Commercial shipping traffic in the Passaic River is tracked by the U.S. Army Corps of Engineers 
(ACE).  In 2006, there were a total of 1,726 vessel trips on the Passaic River.  The majority of the 
vessels were shallow draft (less than 14 feet).  Current commercial shipping traffic is expected to 
be similar to that of 2006.  Recreational traffic is not tracked to the same extent as commercial 
traffic; therefore data are not readily available. However, given the small number of public boat 
launch locations and marinas in the vicinity of the Phase I work area, coupled with the fishing 
advisories currently in place for the LPRSA, recreational traffic, even if present, is expected to be 
minimal and unlikely to impact the Phase I work. 
 
3. Site characteristics 
 
Between March 1951 and August 1969, the Diamond Alkali Company operated a facility located 
at 80/120 Lister Avenue (Diamond Alkali facility) and manufactured agricultural chemicals 
including dichlorodiphenyltrichloroethane (DDT), 2,4-dichlorophenoxyacetic acid (2,4-D),  
2,4,5-trichlorophenoxyacetic acid (2,4,5-T), and 2,4,5-trichlorophenol (2,4,5-TCP).   
2,3,7,8-TCDD is a by-product of the production of 2,4,5-T.  Poor housekeeping practices during 
this time resulted in the release of DDT, 2,4-D, 2,4,5-T, 2,4,5-TCP and 2,3,7,8-TCDD to the Site 
soils and to the Passaic River.  Production activities at the Diamond Alkali facility ceased in 
August 1969. 
 
Contamination at the Diamond Alkali facility has been contained since 2004 when construction of 
an interim remedy was completed.   This remedy included construction of a slurry trench cutoff 
wall, an engineered cap, a ground water pump and treat system and a floodwall along the Passaic 
River.  On-going operation and maintenance monitoring and a remedy review conducted by EPA 
in July 2006, indicate that the remedy is functioning as intended to contain contamination at the 
Site.  The interim remedy did not address contamination in the adjacent portion of the River. 


 
The Phase I work area is located within the riparian lands of the Passaic River.  The Phase I work 
area contains shallow sub-tidal and intertidal mudflats with little or no associated vegetation.  The 
majority of the shoreline is dominated by bulkheads, riprap, buildings, parking lots, roads, and 
other structures. 


 
Generally, the Phase I Work Area sediment is fine-grained, cohesive material classified as silt and 
clay.  The average flow of the Passaic River near the Phase I work area is approximately 1,450 
cubic feet per second. 
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4. Release or threatened release into the environment of a hazardous substance, or 
pollutant, or contaminant 
 


The sediments of the lower Passaic River contain concentrations of numerous hazardous 
substances, including, but not limited to, cadmium, copper, lead, mercury, nickel, zinc, polycyclic 
aromatic hydrocarbons (PAHs), bis (2-ethylhexyl) phthalate, polychlorinated biphenyls (PCBs), 
DDT, 2,3,7,8- TCDD, 2,4-D, 2,4,5-T, and 2,4,5-TCP.  Sediment coring data from the Lower 
Passaic River have shown the Harrison Reach to contain the most concentrated inventory of 
dioxin-contaminated sediments.  The maximum detected concentration of 5,300 parts per billion 
(ppb) of TCDD in the Harrison Reach is located within the Phase I work area at River Mile 3.4.  
The coring data also show that the stretch of sediments to the east and west of River Mile 3.4 
have concentrations over 100 ppb.  Much of this area falls within the Phase II removal work area. 


 
The Site data used to help define the dimensions of the Phase I work area consisted of seven 
surface grab samples and 90 cores collected by Tierra in 1995 and ten additional cores collected 
by Malcolm Pirnie in 2006.  The horizontal and vertical dimensions (750 ft. L x 135 ft. W x  
12 ft. D) of the Phase I work area were determined by EPA and NJDEP by analyzing the 
historical bathymetry and the Tierra and Malcolm Pirnie data sets using a geostatistical analysis 
program named "Mining Visualization System 3D.”  The details of this analysis are available in the 
Administrative Record for the removal action.   


 
In general, chemical data from the investigation of the Phase I work area indicate that the highest 
contaminant levels of dioxins, metals, and other constituents were found deeper than two ft. 
below sediment surface with concentrations tending to decrease to relatively low levels by twelve 
ft. deep in the sediment profile.  Although these high levels of dioxin are not currently within the 
biologically active zone, there is a potential for these highly toxic sediments to become exposed 
should an extreme storm event erode away the overlying sediments.  EPA and NJDEP believe 
these sediments pose a serious threat, because their dioxin concentrations are well over three 
orders of magnitude greater than the average surface sediment dioxin concentrations in the rest of 
the River (0.8 ppb), and their highly toxic concentrations would pose significant risk to human 
health or the environment should exposure occur. 


 
The contaminants discussed above are designated as CERCLA hazardous substances under  
40 CFR  ' 302.4.  The above data are only a summary of the more pertinent analytical 
information.  It is not meant to be inclusive of all of the analytes or compounds detected.  The 
remainder of the analytical data is available in the Administrative Record for the Site. 
 
 
 
 
 
 
 
 







 6 


5. NPL status 
 
The Diamond Alkali Site was placed on the NPL in 1984. 
 
6. Maps, pictures, and other graphic representation 
 
Maps depicting the site location (Figure 1-1) and Phase I and Phase II work areas (Figure 1-2) are 
included in Appendix A.  
 
B. Other Actions to Date 
 
1. Previous actions 


 
Removal activities at the Diamond Alkali facility were initiated by EPA and NJDEP in 1983 and 
completed by Diamond Shamrock Chemicals Company in 1984 through 1986 pursuant to 
Administrative Consent Orders (ACOs) with NJDEP. 
 
After the Site was placed on the NPL, a Remedial Investigation/Feasibility Study (RI/FS) was 
conducted at the Diamond Alkali facility, which included the sampling and assessment of sediment 
contamination within the adjacent Passaic River. Pursuant to a 1990 Consent Decree, OCC 
implemented a 1987 Record of Decision for an interim remedy at the Diamond Alkali facility, 
which included a cap and a wall around the property, and a pump and treat system to contain 
contaminated ground water.  Sampling of sediments in the Passaic River revealed many hazardous 
substances including, but not limited to dioxins (including 2,3,7,8-TCDD), furans,  DDT, PCBs, 
PAHs, mercury, cadmium, copper, lead, nickel, and zinc. 


 
In 1994, OCC signed an AOC with EPA to investigate a six-mile stretch of the Passaic River 
centered on the Diamond Alkali facility. A significant portion of the RI was completed by OCC.  
The RI showed that evaluation of a larger area was necessary because sediments contaminated  
with hazardous substances and other potential sources of hazardous substances are present along 
at least the entire 17-mile tidal stretch of the Passaic River and were further dispersed by the tidal 
nature of the Lower Passaic River.  As a result, in January 2001, EPA directed OCC to suspend 
work under the AOC. 
 
 
 
 
 
 
 
 
 
 
 







 7 


2. Current actions 
 
EPA and a partnership of federal and State of New Jersey agencies undertook a joint CERCLA-
Water Resources Development Act (WRDA) study of the 17-mile tidal stretch of the Passaic 
River (the LPRSA).  During the course of the 17-mile study, the sediments of the lower eight 
miles of the Passaic River were found to be a major source of on-going contamination to the tidal 
river and Newark Bay.  Therefore, EPA, NJDEP, and the other partner agencies are developing a 
Focused Feasibility Study (FFS) to evaluate taking an early action to address that major source of 
on-going contamination. 
 
C. State and Local Authorities' Roles 
 
State and local authorities’ roles are described in the previous section. 
 
III. THREATS TO PUBLIC HEALTH, OR WELFARE, OR THE E NVIRONMENT, 
 AND STATUTORY AND REGULATORY AUTHORITIES 
 
The presence of hazardous substances, pollutants, and contaminants at the Site presents an 
unacceptable potential risk to public health, welfare, or the environment.  EPA has identified 
conditions in the sediments immediately adjacent to the Diamond Alkali facility that correspond to 
factors identified in Section 300.415(b)(2) of the NCP, which indicate that a removal action is 
necessary.  Site conditions that correspond to factors that provide a basis for a removal action 
under Section 300.415 (b)(2) of the NCP include: 
 
(i) Actual or potential exposure to nearby human populations, animals, or the food 


chain from hazardous substances, or pollutants, or contaminants; 
 
EPA has classified 2,3,7,8-TCDD as a probable human carcinogen (Group B2).  2,3,7,8-TCDD 
can cause deleterious effects to humans through inhalation, absorption, ingestion and direct 
contact.  TCDD can cause irritation to the eyes, allergic dermatitis, chloracne, porphyria, 
gastrointestinal disturbance, liver and kidney damage, and hemorrhage. 
 
High concentrations of 2,3,7,8-TCDD and other hazardous substances are present in the 
sediments of the Passaic River in front of the Diamond Alkali facility that could adversely impact 
nearby human populations, animals or the food chain if released.  Sediment in the Phase I work 
area contains 2,3,7,8-TCDD in concentrations up to 5,300 ppb, well over three orders of 
magnitude greater than the average surface sediment dioxin concentrations in the rest of the River 
(0.8 ppb).  Exposure to these highly toxic concentrations would pose significant risk to human 
health or the environment should exposure occur. 
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The sediments of the lower Passaic River also contain concentrations of numerous other 
hazardous substances, including, but not limited to, cadmium, copper, lead, mercury, nickel, zinc, 
PAHs, bis(2-ethylhexyl) phthalate, PCBs, DDT, polychlorinated dibenzodioxins (PCDDs), 
polychlorinated dibenzofurans (PCDFs), 2,4-D, 2,4,5-T, and 2,4,5-TCP. 


 
Potential human exposures to chemical contaminants include receptors such as anglers and 
crabbers potentially catching and consuming fish/shellfish (e.g., crabs) from this area as well as 
boaters and workers in the area.  These exposures are primarily through ingestion of contaminated 
fish or shellfish from the River, dermal contact and/or incidental ingestion of sediment and/or 
water.  Inhalation of volatile or semi-volatile organic compounds from sediment or water is 
another potential exposure pathway, but not as significant as the ingestion and direct contact 
pathways.  These contaminants have been associated with a variety of adverse health effects 
including a significantly increased risk of cancer.  Based on the results of monitoring and research 
undertaken since the mid-1970s, the State of New Jersey has taken a number of steps, in the form 
of consumption advisories, closures, and sales bans, of fish and crabs to limit the exposure of the 
fish- and crab-eating public to toxic contaminants in the lower Passaic River, Newark Bay, 
Hackensack River, Arthur Kill and Kill Van Kull.  Recent studies by NJDEP have determined 
that, despite warnings currently in place, anglers and crabbers do consume their catch.  The initial 
measures prohibited the sale, and advised against the consumption, of several species of fish and 
eel and were based on the presence of PCB contamination in the seafood.  The discovery of 
widespread dioxin contamination in the Newark Bay Complex led the State of New Jersey to 
issue a number of Administrative Orders in 1983 and 1984 which prohibited the sale or 
consumption of all fish, shellfish and crustaceans from the LPRSA.  These State fish advisories 
and prohibitions are still in effect. 
 
(ii)  Actual or potential contamination of drinking water supplies or sensitive 


ecosystems; 
 
Sampling results from the six mile RI/FS, as well as other earlier sampling events taken across 
from and immediately downstream of the Diamond Alkali facility portion of the Site show 
concentrations of 2,3,7,8-TCDD that significantly exceed the levels that can produce toxic effects 
to biota.  Recent studies have shown that 2,3,7,8-TCDD bio-accumulates in fish, to levels 
rendering the fish unfit for human consumption, from sediment with much lower levels of 2,3,7,8-
TCDD than found in these sediments. 


 
The Phase I work area is located in the Hudson Raritan Estuary.  Ecological receptors in the 
Phase I work area include a range of invertebrate and vertebrate organisms that inhabit or utilize 
the River either year round or on a migratory basis.  These primarily include benthic  
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invertebrates, shellfish (primarily blue crabs), fish, birds (both shorebirds and passerines) and 
mammals.  Exposures for all of these groups can include both direct contact with sediment and 
water, as well as indirect uptake of bioaccumulative chemical constituents through food web (i.e., 
feeding) interactions.  The potential release of these high levels of 2,3,7,8-TCDD and other 
contaminants found at depth would have long-lasting adverse impacts on the estuary. 


 
(iii)  High levels of hazardous substances at or near the surface that may migrate; and 


 
As previously stated, the sediments of the lower Passaic River contain concentrations of 
numerous hazardous substances, including, but not limited to, cadmium, copper, lead, mercury, 
nickel, zinc, PAHs, bis(2-ethylhexyl) phthalate, PCBs, DDT, PCDDs, PCDFs, 2,3,7,8-TCDD, 
2,4-D, 2,4,5-T, and 2,4,5-TCP. 
 
Although the LPRSA ends at the mouth of Passaic River, because of the tidal nature of the 
Passaic River, there is documented evidence that the areal extent of contamination extends 
beyond that boundary.  In 1994, OCC entered into an AOC with EPA to investigate a six-mile 
portion of the Passaic River centered on the Diamond Alkali facility.  The investigation showed 
that evaluation of a larger area was necessary because sediments contaminated with hazardous 
substances and other potential sources of hazardous substances are present along at least the 
entire 17-mile tidal stretch of the Passaic River and were further dispersed by the tidal nature of 
the Lower Passaic River.  Due to the tidal action of the River in the area of concern, there has 
been significant contaminant migration and continues to be  a large potential for contaminant 
migration. 


 
(iv) Weather conditions that may cause hazardous substances, or pollutants, or 


contaminants to migrate or be released. 
 


The most highly concentrated TCDD contaminated sediments are several feet below the surface. 
Without a removal action to remove the highly contaminated sediments in front of the Diamond 
Alkali facility, an extreme weather event might erode and suspend the sediments contaminated 
with toxic concentrations of TCDD and other contaminants and facilitate their migration 
throughout the Lower Passaic River and Newark Bay, impacting human health and the 
environment. 
 
IV. ENDANGERMENT DETERMINATION  
 
Actual or threatened releases of hazardous substances from this Site, if not addressed by 
implementing the response action selected in this Action Memorandum, may present an imminent 
and substantial endangerment to public health, or welfare, or the environment. 
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V. PROPOSED ACTIONS AND ESTIMATED COSTS 
 
A. Proposed Actions 
 
1. Proposed action description 


 
A non-time critical removal action is proposed to mitigate, minimize, or eliminate the potential 
threats to human health, welfare, or the environment from high concentrations of 2,3,7,8-TCDD 
and other hazardous substances found in sediments of the Passaic River adjacent to the Diamond 
Alkali facility.  The proposed removal action is considered non-time critical because, although 
there is a potential threat to public health, welfare, or the environment, there is sufficient planning 
time available before the removal action must be initiated. 
 
The following removal action objectives (RAOs) were established for the site: 
• Remove a portion of the most concentrated inventory of dioxin (2,3,7,8 - TCDD), and other 
hazardous substances, to minimize the possibility of migration of contaminants due to extreme 
weather events. 
• Prevent, to the maximum extent practicable, the migration of resuspended sediment during 
removal operations through appropriate engineering controls, monitoring, etc.  
• Prevent, to the maximum extent practicable, the potential for spillage or leakage of sediment 
and contaminants during transport to the disposal facility. 
• Restore habitat. (Restoration of the Phase I Work Area will be coordinated with the activities of 
the bordering Phase II work and may not occur until Phase II is completed.) 


 
On June 23, 2008 EPA entered into an AOC with OCC and Tierra for the removal and off-site 
disposal of approximately 40,000 cubic yards of contaminated sediment from within a 
predetermined area called the Phase I work area.  As previously discussed, the dimensions of the 
Phase I work area and the amount of contaminated sediment to be removed were determined by 
EPA and NJDEP.  It was also determined that the removal of contaminated sediments would be 
conducted from within a sheet-pile enclosure to mitigate the potential for sediment resuspension 
and contaminant release during dredging. 


 
Sheet Pile Enclosure 
 
The conceptual design anticipates that the sheet piles for this enclosure will be driven into a deep 
silty clay layer with low permeability.  A sealant will be applied to the joints to reduce the  
interlock permeability.  These measures will contain resuspended sediment within the Phase I  
work area, preventing the dispersion to the maximum extent practicable.  The depth of the sheet  
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piles and the sealant will limit hydraulic connectivity between the Phase I work area, the Passaic 
River, and Diamond Alkali facility. 


 
Due to concerns about air quality impacts and potential risks to foraging birds from exposed 
sediments and groundwater infiltration leading to destabilization of the sheet-pile enclosure, it was 
decided to remove sediment “in the wet.” This means that the river water level will be maintained 
within the sheet-pile enclosure during dredging operations in order to ensure the integrity of the 
wall and surrounding structures including the Diamond Alkali facility flood wall. 


 
Sediment and Debris Handling 
 
Mechanical dredging will be used to remove the sediment from the Phase I work area. Mechanical 
dredging uses the mechanical action of a bucket or scoop to excavate the sediment at near in-situ 
density.  As it is expected that a variety of large and small-sized debris will be encountered during 
the removal action, a debris survey will be conducted to identify debris that are expected to be 
present in the Phase I work area.  The mechanical dredge, operated from a barge, will excavate 
sediment using an environmental bucket and place dredged material on another barge.  The barge 
will then navigate to the upland processing site and be unloaded using excavators.  The 
mechanically dredged material will be passed through a Grizzly screen to remove debris and then 
slurried by adding water.  Another possible approach would be to place the sediment directly into 
a hopper on a barge.  The hopper would serve the same function as the Grizzly screen to remove 
debris.  This aspect of dredged material handling will be decided in the design phase.  After the 
sediment has passed through the hopper, it would be slurried on the barge and pumped to the 
upland processing site for sediment processing.  The sediment slurry will then pass through a 
hydrocyclone to separate out the sand fraction of the material.  Following the hydrocyclone step, 
the resulting fine-grained sediment slurry will be mechanically dewatered using a filter press, belt 
press, or equivalent, and the resulting dewatered sediment will be stockpiled and covered pending 
characterization for off-site disposal. 


 
Over-sized debris, such as cars, logs or other large objects, will be removed mechanically and 
handled separately from the sediment.  Once removed and stockpiled, over-sized debris will be 
pressure washed.    The rinse water will be collected for subsequent treatment, and the sediment 
will be collected for processing. 


 
 
 
Support facilities necessary for sediment and debris processing, storage and handling will be 
located in an upland area in the vicinity of the Phase I work area.  The location of the sediment 
processing facility will be selected during the design phase of the work. 
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Water Treatment and Discharge 
 
Treatment of collected water from removal and processing operations will be required prior to 
discharge to the Passaic River.  Water that will be treated includes decontamination water and 
that which is generated during sediment and debris processing.  River water within the sheet-pile 
enclosure may also require treatment prior to removal of the structure.  It is anticipated that a 
dedicated water treatment plant, which includes physical and chemical processes, such as 
flocculation, clarification, multimedia filtration, and granular activated carbon adsorption, will be 
constructed.  Similar water treatment plants have been successfully used at other sites containing 
similar contaminants. 


 
Off-Site Transport of Sediment 
 
Transport technologies screened in the EE/CA include transport by rail, barge and truck.  Of the 
three, EPA strongly prefers either rail or barge or a combination of both.  Transport by truck is 
the least preferable mode because the large number of trucks required may produce a potential 
risk and a nuisance to the surrounding community (i.e., diesel fumes, noise, potential accidents). 
Therefore, properties that provide access to barge and rail transport are currently being evaluated 
as upland sediment processing locations.  The final transport approach cannot be determined until 
the selection of the off-site treatment and disposal facilities, because the two are closely linked. 


 
Regardless of the method of transport, sediment will be transported in sealed intermodal 
containers.  This will allow movement of the sealed container from one transport technology to 
another, if needed, without direct contact with the sediment.  The use of sealed intermodal 
containers will also minimize the potential for the release of sediment during transport.  Whether 
debris, as distinct from sediment, is transported in a sealed intermodal container will depend on 
the nature and size of the debris. 


 
Off-Site Treatment and Disposal 
 
Off-site treatment and disposal of the removed sediment is required as per the AOC.  Based on 
existing analytical data, a portion of the sediment has the potential to be classified as a 
characteristic hazardous waste due to the presence of hazardous constituents above the toxicity 
regulatory levels.  The mean concentration of dioxin, based on the historical sediment sampling 
results from within the Phase I work area, is 244 ppb.  Because this value is greater than the 
universal treatment standard (UTS) of 1 ppb, it was assumed that some of the sediment will 
require treatment (most likely incineration but the possible use of oxidizers and polymers will be 
considered as well) prior to disposal.  Other than the sediment that contains characteristic  
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hazardous waste or contains dioxin levels above 1 ppb, it is likely that the remainder of the 
sediment will not require treatment prior to land disposal in a regulated facility.  During design, 
the percentage of sediment requiring treatment will be refined further. 


 
Backfilling 
 
Following sediment removal, the Phase I work area will be restored by backfilling to at or near 
pre-removal surface elevations.  Backfill materials and placement methods will be determined 
during design.  Restoration of the Phase I work area will also need to consider the schedule and 
activities of the Phase II work.  Backfill materials will meet appropriate criteria for an estuarine 
environment. 


 
Monitoring 
 
Water quality monitoring and air monitoring will begin prior to the start of work to establish 
baseline conditions against which to compare conditions observed during and after construction.  
The monitoring results will be used to assess impacts to the workers’ well-being and that of the 
surrounding community and environment.  It is anticipated that monitoring will be conducted 
throughout the duration of the Phase I work, including health and safety monitoring, water quality 
and water treatment discharge monitoring and air monitoring.  To share these data with the 
community in a timely manner, monitoring results will be posted on a publicly accessible web site, 
and by other means as appropriate. 


 
Health and Safety 
 
A site health and safety plan will be developed for on-site work.  A separate health and safety plan 
for the community will be developed as described in the Community Involvement section below. 


 
Community Involvement 
 
A number of decisions that have the potential to impact the community will be made in the design 
phase of the Phase I work.  The Community Involvement Plan (CIP) for the removal project will 
guide the community outreach and input process throughout both phases of the removal.  Tierra 
will work together with EPA, NJDEP, and community members to ensure that quality of life 
issues such as noise, odor, road traffic, navigational traffic, water quality, air quality, and light are 
accounted for during design.  A Community Health and Safety Plan (CHASP) will be developed 
as part of the project design.  It will address community health and safety issues that will need to 
be considered in the removal project implementation.  The CHASP  
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will, at a minimum, provide for the use of “clean diesel” technology for the heavy equipment that 
will be used for on-site dredging and materials handling.  Clean diesel technology includes the use 
of air pollution control devices to minimize emissions of fine particulate matter, and the use of 
ultra-low sulfur diesel fuel to protect such equipment and further reduce particulate emissions. 
Use of clean diesel technology, to the maximum extent practicable, will dramatically reduce 
particulate emissions associated with this work, and will help protect the local community from 
risks associated with such emissions. The CHASP will also consider other practicable ways in 
which to reduce the environmental “footprint” of the response work (including the direct and 
indirect emission of greenhouse gases). 


 
2. Contribution to remedial performance 
 
The Diamond Alkali Site was place on the NPL in 1984.  As described previously, a FFS for an 
early action on the sediments of the lower eight miles of the River and a RI/FS for the 17-mile 
tidal portion of the River are underway to address the remediation of the overall LPRSA.  The 
selected removal action will assist in any long-term remediation of sediment contamination in the 
River by removing the most highly contaminated sediments.  This removal action will help protect 
public health, welfare, and the environment until a permanent remedy can be effected. 


 
The proposed removal action at the Site is consistent with the requirement of Section 104(a)(2) of 
CERCLA, 42 U.S.C. '104(a) (2) which states that "any removal action undertaken ...should, to 
the extent ...practicable, contribute to the efficient performance of any long term remedial action 
with respect to the release or threatened release concerned."  Since any remedial action 
undertaken at the Site would benefit from the work items in this removal action, the cleanup effort 
is consistent with any future remedial work. 


 
3. Description of alternative technologies 
 
Not applicable. 
 
4. Engineering Evaluation/Cost Analysis (EE/CA) 
 
Because of the availability of a planning and design period of at least six months prior to the 
commencement of removal action activities at the Site, an EE/CA was prepared to analyze 
various removal alternatives.  The EE/CA was prepared in conformance with the guidelines  
in Guidance on Conducting Non-Time-Critical Removal Actions under CERCLA.  
 
(EPA/450-R-93-057, August 1993). The EE/CA Approval Memorandum is included as  
Appendix B.  The EE/CA is included in the Administrative Record for the Site.  
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The EE/CA and the Proposed Plan for the Phase I Removal Action, which identified EPA and 
NJDEP=s preferred response action, were made available to the public on November 19, 2008.   
A notice of the availability for these documents was published in The Star-Ledger on  
November 20, 2008.  On December 2, 2008, a public meeting was held at the Hawkins Street 
School in Newark, New Jersey to present the findings of the EE/CA, discuss the preferred 
alternative, and answer questions about the response actions under consideration.   Public 
comments were accepted at this meeting and in writing through December 19, 2008.  Public 
comments have been addressed in the Responsiveness Summary attached to this Action 
Memorandum as Appendix C. 
 
 
 
5. Applicable or relevant and appropriate requirements (ARARs)  
 
Applicable or Relevant and Appropriate Requirements (ARARs) that are within the scope of this 
removal action will be complied with to the extent practicable, considering the exigencies of the 
situation.  Potential federal and state ARARs for this removal action are listed below and are 
described in detail in the Phase I EE/CA.  Additional ARARs may be identified as details of the 
project are developed.   


 
Federal 
• Section 112 of the Clean Air Act (CAA) 
• Section 304 of the Clean Water Act (CWA)   
• Section 10 of the Rivers and Harbors Appropriations Act   
• Section 7 of the Endangered Species Act   
• The Fish and Wildlife Coordination Act   
• Section 307 of the Federal Coastal Zone Management Act   
• The Magnuson-Stevens Fishery Conservation and Management Act, as amended and 


reauthorized by the Sustainable Fisheries Act   
• Hazardous Materials Transportation Act   
• RCRA (Subtitle D) Nonhazardous Solid Waste Program and Regulations   
• RCRA (Subtitle C) Hazardous Waste Program and Regulation   
• Sections 401 and 404 of the Federal CWA – Water Quality Certification and Dredge 


and Fill Requirements 
• Land Disposal Restrictions (40 CFR 268) 
 
 
State 
• New Jersey Surface Water Quality Standards developed pursuant to the CWA, New 


Jersey Water Pollution Control Act and New Jersey Water Quality Planning Act   
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• New Jersey Soil Erosion and Sediment Control Act  
• Tidelands Act (Riparian Lands Leases, Grants and Conveyances) 
• Waterfront Development Law   
• Flood Hazard Area Control Act   
• Wetlands Act of 1970   
• New Jersey Solid Waste Management Act  
• New Jersey Water Pollution Control Act  – NJPDES Rules  
• New Jersey Technical Requirements for Site Remediation  
 


6. Project schedule 
 
Field activities under this removal action are anticipated to begin in the fall of 2010 and be 
completed in approximately nine months. 
 
B. Estimated Costs 
 
The total estimated cost for the Phase I removal action is $44,700,000. In accordance with the 
EPA cost-estimating guidance, the costs are intended to be estimates within a -30 to +50 percent 
range.  It is estimated that EPA oversight costs for both Phase I and Phase II removal actions will 
be approximately $5 million. 


 
VI. EXPECTED CHANGE IN THE SITUATION SHOULD ACTION BE DELAYED OR 


NOT TAKEN 
 
Should the response action be delayed or not taken, high levels of 2,3,7,8-TCDD and other  
contaminants present in sediments of the Passaic River in front of the Diamond Alkali facility 
could be released during an extreme weather event and migrate throughout the Lower Passaic 
River and Newark Bay further endangering public health and the environment. 
 
VII. OUTSTANDING POLICY ISSUES  
 
None. 
 
 
VIII. ENFORCEMENT  
 
In June 2008, OCC and Tierra entered into an AOC under which they agreed to perform the 
Phase I EE/CA and the Phase I work described in this Action Memorandum.  These parties are 
obliged, under the June 2008 AOC, to begin the work outlined in the Action Memorandum after  
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cc: (after approval is obtained) 
W. Mugdan, ERRD 
J. LaPadula, ERRD-DD 
J. Rotola, ERRD-RAB 
E. Wilson, ERRD-RAB 
B. Grealish, ERRD-RAB 
R. Basso, ERRD 
E. Butler, ERRD 
D. Karlen, ORC-NJCSFB 
D. Kluesner, PAD 
R. Manna, OPM-FMB 
T. Riverso, OPM-GCMB 
T. Grier, 5202G 
P. McKechnie, OIG 
I. Kropp, NJDEP 
T. Cozzi, NJDEP 
J. Macgregor, NJDEP 
A. Raddant, USDOI 
R. Mehran, NOAA 
C. Kelly, RST
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RESPONSIVENESS SUMMARY 
Diamond Alkali Superfund Site – Lower Passaic River Phase I Removal Action 
 
INTRODUCTION 
 
This Responsiveness Summary provides a summary of public comments and concerns received 
during the public comment period related to the Diamond Alkali Superfund Site – Lower Passaic 
River Phase I Removal Action and the responses of the U.S. Environmental Protection Agency 
(EPA).  All comments summarized in this document have been considered in EPA’s final 
decision in the selection of a removal action to address the contamination at the site.   


 
SUMMARY OF COMMUNITY RELATIONS ACTIVITIES  
 
The November 2008 Proposed Plan document identified the removal action preferred by EPA, 
with which NJDEP is in agreement.  The Phase I Engineering Evaluation/Cost Analysis (EE/CA) 
and the Proposed Plan were included in the Administrative Record file which has been made 
available to the public at information repositories located in the Region 2 Edison, New Jersey 
office and at the Newark Public Library, New Jersey Reference Section, 5 Washington Street, 
Newark, New Jersey.  The notice of availability for these documents was published in The Star-
Ledger on November 20, 2008.  A public comment period was held from November 19, 2008 to 
December 19, 2008.  On December 2, 2008, EPA held a public meeting at the Hawkins Street 
Elementary School, 8 Hawkins Street, Newark, New Jersey, to present the findings of the 
EE/CA, discuss the preferred alternative, and answer questions from the public about the site and 
the removal actions under consideration.  Approximately thirty people attended the public 
meeting, including neighboring residents, representatives of local community and environmental 
groups, a local elected official, and representatives of state and federal government officials.   
 
 
OVERVIEW  
 
Overall, the public supports EPA’s selected non-time-critical removal action1, which consists of 
the removal and off-site disposal of approximately 40,000 cubic yards of contaminated sediment 
from the Harrison Reach of the Lower Passaic River.  The removal will be accomplished by a 
mechanical dredge, operating within a sheet-pile enclosure, followed by mechanical dewatering 
of the dredged material and off-site disposal.  Responses to the comments received at the public 
meeting and in writing during the public comment period are summarized below.  Attached to 
this Responsiveness Summary are the following Appendices: 
 


                                                
     1 The selected removal action is considered non-time-critical because, although there is a threat to 


public health, welfare, or the environment, there is sufficient planning time available before the 
removal action is to be initiated.   







Appendix C-1 - Proposed Plan Document (November 2008) 
Appendix C-2 - Public Notice published in The Star-Ledger on November 20, 2008 
Appendix C-3 - Letters and E-mails Submitted During the Public Comment Period 
Appendix C-4 - December 2, 2008 Public Meeting Transcript 
 
 
SUMMARY OF COMMENTS AND RESPONSES 
 
Comments were received at the public meeting and submitted to EPA in writing in the form of e-
mails and letters.  Written comments were received from: 
 
• Passaic River Coalition via a December 16, 2008 e-mail and letter 


 
• Clean Ocean Action, Hackensack Riverkeeper, Ironbound Community Corporation, 


NY/NJ Baykeeper and Natural Resources Defense Council via a December 19, 2008 e-
mail and letter 


 
A summary of the comments provided at the December 2, 2008 public meeting and contained in 
the e-mails and letters that were received during the public comment period, as well as EPA’s 
responses to them, are provided below: 







  
Comment #1:  Several commenters expressed concern about the potential impacts of the sheet-
pile enclosure on the surrounding river (i.e., faster river flows, more flooding, additional 
erosion/exposure of contaminated sediments). 
 
Response #1:  A hydrodynamic model will be developed during the design phase to examine the 
following: river conditions with and without the sheet-pile enclosure given a variety of factors 
such as tidal fluctuations and weather conditions, erosion potential due to the sheet-pile 
enclosure, measures that could be taken to minimize erosion, effects of the sheet-pile enclosure 
on water levels, and the loads on the sheet-pile enclosure caused by river flows.  If the model 
determines that any of those issues are a concern, modifications to the design of the enclosure 
would be implemented, such as placing rocks or a synthetic covering over areas that could erode 
or orienting the enclosure so that it would decrease the potential for erosion. 
 
Comment #2:  A commenter requested that the Removal Action Objectives (as stated in the 
EE/CA), which include the phrase “to the extent practicable,” be changed to either eliminate that 
phrase or replace it with “to the maximum extent practicable.” 
 
Response #2:  EPA also recognized this issue when the Proposed Plan was being drafted, and the 
above change, namely the addition of the word “maximum,” was incorporated in the two 
Removal Action Objectives, where it was applicable. 
 
Comment #3:  A commenter asked for the navigation channel to be dredged in addition to the 
40,000 cubic yards of sediment which was proposed to be dredged as part of this removal action.   
 
Response #3:  The focus of this action as described in the Settlement Agreement is the removal 
and off-site disposal of 40,000 cubic yards of contaminated sediments between the Diamond 
Alkali site floodwall and the navigation channel on the south bank of the Passaic River.  EPA 
and NJDEP selected this area as the Phase I work area and determined its dimensions (750 ft L X 
135 ft W X 12 ft D), based on data gathered from the Lower Passaic River to date.  These 
sediments were determined to contain the most concentrated inventory of dioxin and to meet a 
number of the specific factors for the performance of a non-time critical removal action.  
Dredging of the navigation channel is part of a much larger project which is being addressed in 
the Focused Feasibility Study for the lower eight miles of the Lower Passaic River.  The Focused 
Feasibility Study is expected to be completed in the summer of 2009. 
 
Comment #4:  A few commenters asked for the location of the upland sediment processing site 
and its proximity and potential impacts on nearby residents. 
 
Response #4:  The location of the uplands sediment processing site is still being considered, but 
as EPA stated at the public meeting on December 2nd, the preference is to find a location near the 
Phase I work area with rail access.  At the point when a decision can be made on the final 
location of the upland sediment processing site, EPA will consult with the community to solicit 
feedback on the location and to identify any potential impacts that could be associated with that 
particular location.  The methods of transport from the selected site to the disposal location are of 
particular importance to the community.  Although the preference is to use rail transport, some 







limited amount of trucking may be necessary.  In order to minimize impacts, EPA will solicit 
ideas from the community on how best to direct any trucking transport from the upland location 
to the disposal site should trucking be necessary.  
 
Comment #5:  Several commenters asked whether monitoring would be performed on the chosen 
upland sediment processing site before and after the Phase I work to determine whether there 
were any impacts.  The commenters further requested that the upland processing site be 
remediated and returned to beneficial use. 
 
Response #5:  Monitoring of the upland sediment processing site will be performed before, 
during and after the Phase I removal work to ensure that there are no impacts to the site from the 
sediment processing operations.  The details of this monitoring will be determined during the 
design phase and shared with the community.  Although EPA in general would support the idea 
of beneficial reuse of the site, the ultimate disposition of the sediment processing site is the 
decision of the property owner in consultation with the local government.  It should be noted that 
several of the properties located adjacent to the Diamond Alkali facility are in the process of 
being studied and remediated under the NJDEP’s Brownfields Program. 
 
Comment #6:  A commenter requested that EPA conduct additional research on alternative 
methods to process and dispose of the sediment such as sediment washing with beneficial reuse; 
and that further research should be done regarding the benefits and costs (both environmental 
and economic) of off-site treatment and disposal versus use of a nearby sediment 
processing/treatment facility with beneficial reuse.  
 
Response #6:  Research on innovative ways to process and dispose of the Lower Passaic River’s 
contaminated sediments through sediment washing and geothermal destruction has been an 
ongoing effort, which EPA supports.  However, to expeditiously remove this limited volume of 
highly contaminated sediments from the environment, EPA, in consultation with NJDEP, 
determined that these sediments should be treated and disposed of at an appropriate off-site 
location so that they are permanently removed from the river system and so that the work can be 
accomplished within the thirty-month time period specified in the Settlement Agreement. 
 
Comment #7:  A commenter requested that a sediment processing/treatment facility should be 
sited and built in the vicinity of the Lower Passaic River to handle all of the dredged sediments 
from throughout the NY/NJ Harbor for this project, any future cleanup work, and any 
navigational dredging.  The commenter further noted that the near shore Confined Disposal 
Facility (CDF) proposed for the Phase II work as part of the Settlement Agreement should be 
rejected and prohibited. 
 
Response #7:  EPA believes this comment is more appropriate for a much larger scale sediment 
remediation project and is beyond the scope of this particular project.  The Settlement 
Agreement for this project requires the removal and off-site disposal of a relatively small volume 
of highly contaminated sediments in an expedited time frame.  Work of this magnitude would 
greatly delay that expedited time frame; however, EPA is in discussions with all of the federal 
and state agencies involved in the NY/NJ Harbor.  Furthermore, since the CDF is not a proposed 
alternative for the Phase I work, this comment cannot be addressed at this time.  However, it is a 







feature of the Phase II work, and accordingly, this comment will be evaluated and addressed 
during the Phase II public process. 
 
Comment #8:  A commenter noted that in areas where there is existing submerged aquatic 
vegetation, restoration of that habitat should be required. 
 
Response #8:  As indicated in both the Settlement Agreement and the Proposed Plan, restoration 
of the habitat in the Phase I work area is a requirement of the Phase I Removal Action.  The 
timing and details for the appropriate restoration work will be determined during the design 
phase in conjunction with the Federal and State Natural Resource Trustees. 
 
Comment #9:  A commenter requested that priority be given to hiring Newark residents and that 
a commitment be made to actively recruit local personnel to work on the clean-up crews, where 
possible. 
 
Response #9:  EPA cannot require private parties to hire locally; however, EPA encourages 
Tierra Solutions to hire locally to the maximum extent practicable.  EPA also will work closely 
with Tierra Solutions and representatives of the local community to identify appropriate methods 
and possible resources to facilitate hiring locally.  During the Phase I design process, EPA will 
seek assistance from the community on identifying local resources, support services and local 
businesses that are potentially interested and available to Tierra Solutions. 
 
Comment #10:  A commenter noted that a water treatment system built for the Phase I work 
should also be designed to treat water from sediment dredged elsewhere in the NY/NJ Harbor, 
and that the stakeholders should meet to decide what the discharge standards should be for the 
treated water. 
 
Response #10:  EPA believes this comment is more appropriate for much larger scale sediment 
dredging projects and is beyond the scope of this particular project.  The Phase I water treatment 
facility will be designed to treat and achieve the applicable State and federal discharge standards 
for the particular contaminants and levels of contaminants that will be expected to be 
encountered based upon data that will be collected during the design phase.  A meeting was held 
on December 23rd with the water program personnel of the NJDEP to initiate discussions on the 
work required to establish the appropriate discharge standards.   
 
Comment #11:  Several commenters asked how to be involved in the preparation of the 
Community Health and Safety Plan (CHASP).  A commenter further suggested that the approach 
taken by General Electric Company (GE) in its Remedial Action Community Health and Safety 
Plan for the Hudson River PCBs Superfund Site should be incorporated in this CHASP.  This 
approach includes the following, as outlined in the GE document: 
 
• First, identify and evaluate potential hazards and community impacts which, absent 


preventive measures, could realistically occur during work activities. 
• Second, evaluate “preventive measures” that could be put in place before the project 


begins and during activities to reduce the potential for hazards and impacts to occur.  This 







evaluation included the use of modeling to predict some possible impacts (e.g., noise and 
air emissions). 


• Third, develop response actions and procedures that could be taken in the event hazards 
or community impacts occur. 


• Finally, identify some “mitigation” or additional preventive measures that could be 
implemented in the event an accident, injury or severe impact occurs.  If an incident does 
occur, evaluate its cause to develop specific mitigation measures to prevent a recurrence. 


 
The Community’s primary concerns relate to health and safety of residents and of workers 
involved in the remediation.  Within this context, a number of specific items are of importance: 
 
• Project Schedule and Hours 
 1. How many days a week are involved? 
 2. What are the hours of operation? 
• Quality of Life Standards during the remediation, including actions if standards are 


exceeded in the following areas: 
 1. Air Quality (including dust) 
 2. Odors 
 3. Noise 
 4. Lighting 
• Assessment and Management of Potential Hazards Related to: 
 1. Dredging and other in-River activities 
 2. Potential Hazards related to the Operation of the Dewatering Plant 
• Project Health and Safety for Personnel 
• Reporting and Response, Emergency Response.  There needs to be a clear chain of 


command for timely information on potential problems associated with spills and 
releases. 


• Actions to Address Resuspension Performance Standards and Other In-Water Quality 
Requirements.  The question of resuspension is of particular concern to the Community.  
As mentioned above, any language in the Proposed Plan or EE/CA that limits the EPA’s 
ability to require the best possible methods for reducing spillage and resuspension should 
be replaced. 


• Meaningful opportunity for review and comment of the complete CHASP should be 
given to the community prior to acceptance by the EPA. 


 
Response #11:  EPA specifically included requirements for a CHASP in the Proposed Plan 
because of the success with the use of this type of plan for the Hudson River PCBs Superfund 
Site.  EPA anticipates following that model in the development of this CHASP with 
modifications where appropriate to meet the particular needs of the communities living near the 
Phase I work area.  All of the bullets in the comment above will be addressed in consultation 
with the community during the design phase.  As proposed during the public meeting on 
December 2nd, EPA intends to convene regular meetings to bring together the government 
agencies involved in this project, the community and Tierra Solutions to obtain feedback on the 
issues outlined above and reach resolutions. 
 







Comment #12:  Several commenters asked whether the dredging of sediment or the placement of 
the sheet pile enclosure in close proximity to the adjacent floodwall and bulkhead could impact 
the integrity of those structures. 
 
Response #12:  Maintaining the stability of the existing floodwall in front of the Diamond Alkali 
facility and the bulkhead in front of the Sherwin Williams facility during sediment removal 
activities is a critical aspect of the overall design.  The floodwall was designed and built to 
support not only the soil, groundwater, and the remedy that was built on the site, but also the 
possible removal of up to 5 feet of sediment along the floodwall.  In addition, a sheet-pile 
enclosure will be designed and installed to structurally reinforce the current floodwall and 
bulkhead.  Some of the components that will be considered for use during design include: 
installing the enclosure as close as practical to the current structures, performing a structural 
inspection, modeling of the slope stability to confirm that the sheet-pile wall is installed deeply 
enough (it will be deeper than the floodwall) to satisfy the safety factors, and establishing 
contingency plans.   
 
Comment #13:  Several commenters asked where the final off-site disposal site will be located, 
whether the community there will have the opportunity to comment on this action, and how the 
dredged materials will be transported to the final disposal site. 
 
Response #13:  The final disposal site and the method(s) of transport to that site will be selected 
during the design phase.  EPA will share information and reach out to community representatives 
on both the location of that site and the method(s) of transport.  EPA is only considering 
permitted disposal sites, which have gone through a public comment process.  The available 
methods of transport will largely be determined by the selection of the upland sediment 
processing site.  For further information on the community’s role in the transport decision please 
see Response #4. 
 
Comment #14:  Several commenters asked whether the possibility of either burying these 
contaminated sediments under the cap on the adjacent Diamond Alkali site or digging up those 
materials for disposal along with these sediments had been evaluated.  
 
Response #14:  Neither of these options was evaluated as part of this project since the Settlement 
Agreement specified the removal and off-site disposal of the contaminated sediments.  EPA and 
NJDEP determined that this relatively small volume of highly contaminated material should be 
treated and disposed at an approved off-site location on an expedited schedule.  Placing this 
material under the current cap on the Diamond Alkali facility or digging up the materials from 
under the cap for disposal off-site will increase risks by opening the currently protective cap and 
will delay the schedule since a number of additional issues will need to be resolved regarding the 
additional volume of materials, the additional equipment and processes needed, and the 
compatibility of the different materials.  It should be noted that although a protective remedy is 
in-place at the Diamond Alkali facility, a remedy evaluation is required to be conducted every 
two years to continue to assure the protectiveness of that remedy and to evaluate innovative 
remedial alternatives that could be more protective of human health and the environment.  The 
first two-year review has been initiated by EPA. 
 







Comment #15:  A commenter asked if the public will have access to the data collected during 
this action while the work is on-going and if that information will be available in the Newark 
Public Library. 
 
Response #15:  EPA intends to post Phase I work data summaries on the Diamond Alkali Web 
site   at www.epa.gov/region02/superfund/npl/diamondalkali.  EPA will also include the data 
with the Diamond Alkali - Lower Passaic River - Phase I Removal Action files being maintained 
in the Newark Public Library, New Jersey Reference Section. 
 
Comment #16:  A commenter asked whether all other in-river activities will need to be 
suspended while this work is occurring.  The commenter further noted during the annual boat 
race a participant almost always falls in the river and questioned whether the cleanup work 
would make the river levels increase and thereby add more of a threat to people boating or 
participating in river bank cleanups. 
 
Response #16:  EPA will evaluate the hydrodynamic modeling results and the data collected as 
part of the design phase with Tierra Solutions and the government agencies involved in this 
project to determine whether there could be any impacts to in-river activities.  The annual boat 
race mentioned in the comment occurs in the late spring.  Phase I work is estimated to be 
completed earlier in the spring of 2011.  Therefore, EPA anticipates that these activities will not 
conflict.  At this point, EPA does not expect there to be significant impacts from the Phase I 
removal work on ongoing in-river activities, however, this will be fully evaluated in the near 
future.   
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PURPOSE OF THIS DOCUMENT 
  


This document describes the response actions 
considered for the Lower Passaic River - Phase I 
Removal Action and identifies the preferred 
response action with the rationale for this 
preference.    
 
The document was developed by the U.S. 
Environmental Protection Agency (EPA), in 
consultation with the New Jersey Department of 
Environmental Protection (NJDEP). EPA is issuing 
this document as part of its public participation 
responsibilities under the Comprehensive 
Environmental Response, Compensation, and 
Liability Act (CERCLA) of 1980, as amended, and 
the National Oil and Hazardous Substances 
Pollution Contingency Plan (NCP).  The response 
actions summarized here are described in more 
detail in the Engineering Evaluation/Cost Analysis 
(EE/CA) report.  EPA and NJDEP encourage the 
public to review the EE/CA to gain a more 
comprehensive understanding of the site and the 
proposed response action.  
 
EPA’s preferred response action, which is formally 
referred to as a non-time critical removal action 
(NTCRA), consists of the removal and off-site 
disposal of approximately 40,000 cubic yards (cy) of 
contaminated sediment from the Harrison Reach of 
the Lower Passaic River. The removal will be 
accomplished by a mechanical dredge, operating 
within a sheet-pile enclosure, followed by mechanical 
dewatering of the dredged material and off-site 
disposal. 
 
The response action described in this document is 
the preferred response action for the site.  Changes 


to the preferred response action or a change from 
the preferred response action to another response 
action may be made if public comments or 
additional data indicate that such a change will result 
in a more appropriate response action.  The final 
decision regarding the selected response action will 
be made after EPA has taken into consideration all 
public comments.  EPA is soliciting public comment 
on all of the components of the response actions 
considered in the detailed analysis of the EE/CA 
because EPA and NJDEP may select a response 
action other than the preferred response  
action. 


 Superfund Program            U.S. Environmental Protection  
 Proposed Plan             Agency, Region II  
 


 Lower Passaic River – Phase I Removal Action  
         
 November 2008   


MARK YOUR CALENDAR: 
 
PUBLIC COMMENT PERIOD: 
November 19 – December 19, 2008  
U.S. EPA will accept written comments on the Proposed 
Plan and Phase I EE/CA during the public comment 
period. 
 
PUBLIC MEETING:  
December 2,  7:00pm  
U.S. EPA will hold a public meeting to explain the 
Proposed Plan and all of the alternatives presented in the 
Phase I EE/CA. Oral and written comments will also be 
accepted at the meeting. The meeting will be held at the 
Hawkins Street Elementary School, 8 Hawkins Street, 
Newark, New Jersey. 
 
For more information, see the Administrative Record  
at the following locations:  
U.S. EPA Region 2 Superfund Records Center 
Building 205 
2890 Woodbridge Avenue 
Edison, NJ  08837-3679 
Hours: Mon – Fri: 9AM – 5PM 
Phone: (732) 906-6980 
 
Newark Public Library 
NJ Reference Section 
5 Washington Street 
Newark, NJ  07101 
Hours: Mon, Fri, Sat: 9AM – 5:30PM 


Tues, Wed, Thurs: 9AM – 8:30PM 
Phone: (201) 733-7775 
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This document is being provided as a supplement to 
the EE/CA to inform the public of EPA’s and 
NJDEP's preferred response action and to solicit 
public comments pertaining to all the response 
actions evaluated, as well as the preferred response 
action.  


 
COMMUNITY ROLE IN SELECTION 
PROCESS 


 
EPA relies on public input to ensure that the concerns 
of the community are considered in selecting an 
effective response action for each Superfund site. To 
this end, the EE/CA and this document have been 
made available to the public for a public comment 
period which begins on November 19, 2008 and 
concludes on December 19, 2008.   
 
A public meeting will be held during the public 
comment period at the Hawkins Street Elementary 
School on December 2 at 7:00 P.M. to present the 
conclusions of the EE/CA, to further elaborate on the 
reasons for recommending the preferred response 
action, and to receive public comments.  
 
Comments received at the public meeting, as well as 
written comments, will be documented as part of the 
decision document (called an Action Memorandum) 
which will formalize the selection of the response 
action.  
 
Written comments on this document should be 
addressed to: 
 
 Elizabeth Butler 
 Remedial Project Manager  
 Passaic River Team 
 U.S. Environmental Protection Agency 
 290 Broadway, 19th Floor 
 New York, New York 10007-1866 
  
 Telephone:  (212) 637- 4396 


       email: butler.elizabeth@epa.gov 
        Fax: (212) 637-4439 


 
 


SITE BACKGROUND 
 
On June 23, 2008, EPA Region 2, Occidental 
Chemical Corporation (OCC) and Tierra Solutions 
Inc. (Tierra) entered into an Administrative Order 
on Consent (AOC) for the conduct of a source 
control removal action of 200,000 cubic yards (cy) 
of contaminated sediment from the Harrison Reach 
of the Lower Passaic River.  The primary objective 
of this action is to remove a significant portion of 
the most concentrated inventory of dioxin-
contaminated sediments, thereby removing source 
material that poses a potential risk to human health 
and the environment. In accordance with the AOC, 
the work is being performed as a NTCRA requiring 
the preparation of an EE/CA.  The objective of the 
EE/CA is to evaluate different alternatives for 
conducting the action based on three criteria, 
namely, effectiveness, implementability and cost. 


 
The removal will take place in two discrete phases. 
Phase I, the subject of this Proposed Plan, will 
remove approximately 40,000 cy of the most highly 
contaminated sediment with subsequent treatment 
and off-site disposal. The work area dimensions for 
Phase I were predetermined in the AOC by EPA and 
NJDEP based on a three-dimensional geophysical 
analysis of sediment coring data in the Harrison 
Reach designed to maximize removal of sediments 
containing the highest concentrations of dioxins.  
 
In accordance with the AOC, Phase II, which will be 
conducted under a separate timeline, will remove an 
additional 160,000 cy of sediment for disposal in a 
Confined Disposal Facility (CDF).  Phase II will be 
the subject of a separate EE/CA at a later date. 


 
The Phase I and II work areas are contiguous and 
are located within the Lower Passaic River Study 
Area (LPRSA), which is approximately 17 miles 
long and extends from the Dundee Dam near 
Garfield, New Jersey to Newark Bay.   It was 
decided to perform the work in two separate phases 
so that the most contaminated sediments could be 
removed and disposed of off-site expeditiously.  
The Phase I work area is located in the Harrison 
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Reach, at approximately River Mile 3.4, of the 
Passaic River adjacent to the Diamond Alkali 
Superfund site.  Historical discharges from the 
Diamond Alkali Site are considered the primary 
source of dioxin to the Lower Passaic River. From 
1951 to 1969, the Diamond Alkali Company 
operated a facility at 80 Lister Avenue in Newark, 
New Jersey that manufactured, among other 
chemicals, herbicides and pesticides from which 
dioxin (2,3,7,8- tetrachloro-dibenzo-p-dioxin 
(TCDD)) is a by-product.  After hazardous 
substances were detected at the facility, EPA placed 
the Diamond Alkali Site on the National Priorities 
List in 1984. 
 
The Diamond Alkali site has been contained since 
2004 through the construction of a slurry trench 
cutoff wall, an engineered cap, a ground water 
pump and treat system, and a floodwall along the 
Passaic River.  On-going operation and maintenance 
monitoring and a remedy review conducted by EPA 
in July 2006, indicate that the remedy is functioning 
as intended to contain the site.  
 
The Phase I work area is bounded to the north by 
the navigation channel and to the south by the 
Diamond Alkali site floodwall and a bulkhead in 
front of a portion of the adjacent Sherwin-Williams 
property. Generally, the Phase I Work Area 
sediment is fine-grained, cohesive material classified 
as silt and clay. The average flow of the Passaic 
River near the Phase I Work Area is approximately 
1,450 cubic feet per second. 
 
The removal of contaminated sediments will take 
place entirely within a sealed sheet pile containment 
structure designed to prevent the release of 
contaminated sediment into the Lower Passaic 
River. The Phase I Work is not anticipated to 
significantly impact the ongoing LPRSA and 
Newark Bay Remedial Investigation/Feasibility 
Study (RI/FS) Programs.  Furthermore, since all 
work will take place within the containment 
structure, which is located outside the navigation 
channel, impact to commerce on the river is 
expected to be minimal.   


 
SITE HISTORY 


 
After the Diamond Alkali Superfund Site was placed 
on the National Priorities List, an RI/FS was 
conducted at the Diamond Alkali plant, which 
included the sampling and assessment of sediment 
contamination within the adjacent Passaic River.   
Pursuant to a 1990 Consent Decree, OCC 
implemented a 1987 Record of Decision for an 
interim remedy at the plant, which included a cap 
and wall around the property, and a pump and treat 
system to contain contaminated ground water.  
Sampling of sediments in the Passaic River revealed 
many hazardous substances including, but not 
limited to dioxins and furans (including 2,3,7,8-
TCDD), dichlorodiphenyl-trichloroethane (DDT), 
polychlorinated biphenyls (PCBs), polyaromatic 
hydrocarbons (PAHs), mercury, cadmium, copper, 
lead, nickel, and zinc.   


 
In 1994, OCC signed an AOC with EPA to 
investigate a six-mile stretch of the Passaic River 
centered on the Diamond Alkali plant.  A significant 
portion of the RI was completed by OCC.  It 
showed that evaluation of a larger area was 
necessary because sediments contaminated with 
hazardous substances and other potential sources of 
hazardous substances are present along at least the 
entire 17-mile tidal stretch of the Passaic River and 
were further dispersed by the tidal nature of the 
Lower Passaic River.  As a result, in January 2001, 
EPA directed OCC to suspend work under the 
AOC.  


 
EPA and a partnership of federal and State of NJ 
agencies undertook a joint CERCLA-Water 
Resources Development Act (WRDA) study of the 
17-mile tidal stretch of the Passaic River (the 
LPRSA).  That work is on-going.  During the 
course of the 17-mile study, the sediments of the 
lower eight miles of the Passaic River were found to 
be a major source of on-going contamination to the 
tidal river and Newark Bay.  Therefore, EPA, 
NJDEP and the other partner agencies are 
developing a Focused Feasibility Study (FFS) to 
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evaluate taking an early action to address that major 
source of on-going contamination. 


 
The sampling performed as part of these several 
investigations in the river sediment adjacent to the 
site provides the information necessary to support 
the current action. 
 


SUMMARY OF SITE INVESTIGATIONS AND 
EXTENT OF CONTAMINATION  
 
Sediment coring data from the Lower Passaic River 
has shown the Harrison Reach to contain the most 
concentrated inventory of dioxin-contaminated 
sediments. The maximum detected concentration of 
5,300 parts per billion (ppb) of dioxin (2,3,7,8-TCDD) 
in the Harrison Reach is located within the Phase I 
work area at River Mile 3.4.  The coring data also 
show that the stretch of sediments to the east and west 
of River Mile 3.4 have concentrations over 100 ppb. 
Much of this area falls within the Phase II removal 
work area.  


 
In general, chemical data from the Phase I Work 
Area indicate that the highest contaminant levels of 
dioxins, metals, and other constituents were found 
deeper than 2 ft below sediment surface with 
concentrations tending to decrease to relatively low 
levels by 12 ft deep in the sediment profile. Samples 
collected closer to shore also tend to exhibit more 
elevated concentrations as compared to those 
collected farther from shore.  


 
The Phase I work area lies mainly in a mud flat 
between the Diamond Alkali site floodwall and the 
navigation channel on the south bank of the Passaic 
River. Although these high levels of dioxin are not 
currently within the biologically active zone, there is 
the potential for these highly toxic sediments to 
become exposed should an extreme storm event 
erode away the overlying sediments.  EPA and 
NJDEP believe these sediments pose a serious 
threat, because their dioxin concentrations are well 
over three orders of magnitude greater than the 
average surface sediment dioxin concentrations in 
the rest of the river (0.8 ppb), and their highly toxic 


concentrations would pose significant risk to human 
health or the environment should exposure occur. 


 
The site data used to help define the dimensions of 
the Phase I work area consisted of seven surface 
grab samples and 90 cores collected by Tierra in 
1995 and ten additional cores collected by Malcolm 
Pirnie in 2006. The horizontal and vertical 
dimensions (750 ft L X 135 ft W X 12 ft D) of the 
Phase I work area were determined by EPA and 
NJDEP  by analyzing the historical bathymetry and 
the Tierra and Malcolm Pirnie data sets using a 
geostatistical analysis program named "Mining 
Visualization System 3D.” The details of this 
analysis are available in the administrative record for 
the removal action. 


 
Based on information available, EPA has determined 
that the sediments do not contain a listed hazardous 
waste. However, the existing data suggest that some 
of the dredged material will have the potential to be 
designated as a characteristic hazardous waste.  This 
means that the dredged material will have to be 
disposed of off-site either by incineration or in a 
RCRA Subtitle C landfill. 


 
Based upon observations from a number of 
geophysical surveys conducted in the vicinity of the 
Phase I work area, it is assumed that a variety of 
debris will be encountered during sediment removal 
operations and will need to be removed, as a separate 
operation before dredging.  


 
 


SUMMARY OF SITE RISKS  
 


Human Health and Ecological Risk  
 
A quantitative baseline human health and ecological 
risk assessment for chemical constituents in sediment 
and the food web (e.g., fish, crabs, other organisms in 
the river) of the LPRSA, including the Phase I Work 
Area, is being performed as part of the ongoing 17 
mile Remedial Investigation/Feasibility Study (RI/FS). 
 The Phase I Work, including the post-removal 
conditions, will be considered and evaluated under the 
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RI/FS program. The EE/CA contains a streamlined 
risk evaluation, consistent with guidance on removal 
actions, that identifies and summarizes the human 
health and ecological exposures to the contaminants 
within the Phase I work area and discusses the 
potential reduction of exposures to these contaminants 
as a result of the Phase I Removal Action.  
 
Summary of Potential Exposures 
 
The available data demonstrate that the sediments 
within the Phase I Work Area, both at the surface 
and especially at depth, are contaminated with a 
variety of chemical constituents including dioxins, 
metals and other constituents that could pose a 
potential risk in the event that these materials are 
mobilized and become available within the river. As 
shown in a Conceptual Site Model of the EE/CA, 
the sediment in the Phase I Work Area, both at the 
surface and at depth, is contaminated with a variety 
of chemical constituents, many of which are present 
at levels that: would present unacceptable risks to 
both human and ecological (wildlife) receptors, are 
transferred into the food web, and may be 
transported to other areas of the river. 
 
The actual exposure risks and transport dynamics 
cannot be quantified in this evaluation, but the 
exposure potential for both humans and ecological 
receptors can be qualitatively characterized.  The 
following sections qualitatively describe human 
health and ecological risks.   


 
Human Health:  Potential human exposures to 
chemical contaminants include receptors such as 
anglers (i.e., people who fish) and crabbers 
potentially catching and consuming fish/shellfish 
(e.g., crabs) from this area as well as boaters and 
workers in the area. These exposures are primarily 
through ingestion of contaminated fish or shellfish 
from the river, dermal contact and/or incidental 
ingestion of sediment and/or water.  Inhalation of 
volatile or semivolatile organic compounds from 
sediment or water is another potential exposure 
pathway, but not as significant as the ingestion and 
direct contact pathways. These contaminants have 


been associated with a variety of  adverse health 
effects including a risk of cancer.  


 
The State of New Jersey, recognizing the 
widespread chemical contamination of fish and 
shellfish in the lower Passaic River from dioxin, 
PCBs and mercury, has prohibited the sale or 
consumption of all fish and shellfish from this area 
since the 1980s.  


 
Ecological Assessment:  Ecological receptors in the 
Phase I Work Area include a range of invertebrate 
and vertebrate organisms that inhabit or utilize the 
river either year round or on a migratory basis. 
These primarily include benthic invertebrates, 
shellfish (primarily blue crabs), fish, birds (both 
shorebirds and passerines) and mammals. Exposures 
for all of these groups can include both direct 
contact with sediment and water, as well as indirect 
uptake of bioaccumulative chemical constituents 
through food web (i.e., feeding) interactions. 


 
Risks:  The current risks in the Lower Passaic River 
are associated with an average concentration of 800 
part per trillion (0.8 parts per billion) of dioxin 
(2,3,7,8 –TCDD) in the surface sediment.  The 
maximum concentration found at depth is in the 
thousands of  parts  per billion range which is orders 
of magnitude greater than the current surface 
concentration.   The actual exposure risks and 
transport dynamics were not quantified in this 
evaluation. However, the possibility exists that the 
material at depth may become available in the 
estuary. The potential release of  these high levels of 
dioxin found at depth from the Phase I work area 
would have long-lasting adverse impacts on the 
estuary. 


 
Conclusions: The results of the qualitative risk 
evaluation indicate that there would be a significant 
risk to human health and the environment from 
exposure to sediment within the Phase I work area if 
these sediments were released into the water column. 
The release of these highly contaminated sediments 
could  adversely impact ecological receptors, such as 
invertebrates, fish, birds and mammals that use the 







 
 6 


river.  In addition to adverse impacts to the 
environment, the contaminants in the sediment could 
be taken up through the food web where people may 
consume contaminated fish and crabs. Therefore, 
conditions at the site meet the criteria for a removal 
action under CERCLA, as documented  in Section 
300.415(b)(2)(i) of the NCP, namely, the actual or 
potential exposure of nearby people to hazardous 
substances. 


 
  


REMOVAL ACTION OBJECTIVES  
 
The sediment cleanup goals for the Phase I removal 
action are tied to the goal of source removal. As there 
are no sediment cleanup levels to meet, there will be 
no post excavation sampling upon completion of the 
work. The objective is to remove source material at 
depth and thereby eliminate the risk related to the 
potential resuspension of these sediments into the 
water column where they may become part of the 
food web in the future. 


 
The following removal action objectives (RAOs) were 
established for the site: 
 


 


• Remove a portion of the most concentrated 
inventory of dioxin (2,3,7,8 - TCDD), and other 
hazardous substances, to minimize the possibility of 
migration of contaminants due to extreme weather 
events. 


• Prevent, to the maximum extent practicable, 
the migration of resuspended sediment during 
removal operations through appropriate engineering 
controls, monitoring, etc.  


• Prevent, to the maximum extent practicable, 
the potential for spillage or leakage of sediment and 
contaminants during transport to the disposal 
facility. 


•  Restore habitat. (Restoration of the Phase I 
Work Area will be coordinated with the activities of 


the bordering Phase II work and may not occur until 
Phase II is completed.) 


EPA has determined that a NTCRA is warranted to 
minimize, or eliminate these potential threats to human 
health, welfare, or the environment. The proposed 
response action is considered non-time critical 
because, although there is a threat to public health, 
welfare, or the environment, there is sufficient 
planning time available before the removal action must 
be initiated.   
  


REQUIREMENTS OF THE AOC 


The June 23, 2008 AOC  requires the removal and 
off-site disposal of approximately 40,000 cy of 
contaminated sediment from within a predetermined 
area called the Phase I work area.  As previously 
discussed in the Site Background section, the 
dimensions of the Phase I work area and the amount 
of contaminated sediment to be removed were 
determined by EPA and NJDEP.  It was also 
determined, and made a requirement of the AOC, that 
Tierra conduct the removal of contaminated sediments 
from within a sheet-pile enclosure to mitigate the 
potential for sediment resuspension and contaminant 
release during dredging.  Consequently, the response 
actions developed during the EE/CA process were 
designed to reflect these baseline requirements of the 
AOC. Therefore, the EE/CA did not evaluate other 
alternatives such as capping or in-situ stabilization 
because they would not meet the requirements of the 
AOC as described above. 


 


RESPONSE ACTION COMMON ELEMENTS 


As per the AOC, the Phase I EE/CA focuses solely 
on development of alternatives for sediment 
removal, processing and disposal activities. All of 
the Phase I work alternatives assumed that upland 
activities, including staging, sediment and debris 
processing, and water treatment will occur at a 
property in close vicinity to the work area. 


 
The four alternatives, while differing in technology 
and methodology to achieve the baseline 
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requirements of the AOC, share a number of 
common components which are described below.  


 
Sheet-Pile Enclosure 


 
As directed by the AOC, all four Phase I Work 
Alternatives involve the removal of 40,000 cy of 
sediment from within a sealed sheet pile enclosure. 
Accordingly, all alternatives involve the construction 
of a sheet pile enclosure that will be designed to 
minimize, to the maximum extent practicable, the 
migration of resuspended contaminated sediment 
from the Phase I work area.  
 
The conceptual design anticipates that the sheet 
piles for this enclosure will be driven into a deep 
silty clay layer with low permeability. A sealant will 
be applied to the joints to reduce the interlock 
permeability. These measures will contain 
resuspended sediment within the Phase I Work 
Area, preventing the dispersion to the maximum 
extent practicable. The depth of the sheet piles and 
the sealant will limit hydraulic connectivity between 
the Phase I Work Area, the Passaic River, and 
Diamond Alkali site floodwall.  
 
Due to concerns about air quality impacts and 
potential risks to foraging birds from exposed 
sediments and groundwater infiltration leading to 
destabilization of the sheet-pile enclosure, it was 
decided to remove sediment “in the wet.”  This 
means that the river water level will be maintained 
within the sheet-pile enclosure during dredging 
operations in order to ensure the integrity of the 
wall and surrounding structures including the 
Diamond Alkali site flood wall.   


 
Debris Handling/Solids Separation 
 
As it is expected that a variety of large and small-
sized debris will be encountered during the removal 
action, a debris survey will be conducted to identify 
debris that are expected to be present in the Phase I 
Work Area.  A Grizzly screen or equivalent device 
will be needed to remove large solids, including 
smaller debris, that may damage the dewatering 


equipment and minimize functionality. Solids 
separation, to protect the sediment processing 
equipment, may also include the removal of sand-
sized solids via hydrocyclone.  
 
Once removed and stockpiled, over-sized debris will 
be pressure washed. Over-sized debris, such as cars, 
logs or other large objects, will be removed 
mechanically and handled separately from the 
sediment. The rinse water will be collected for 
subsequent treatment, and the sediment will be 
collected for processing. 
 
Water Treatment and Discharge 
 
Treatment of collected water from removal and 
processing operations will be required prior to 
discharge to the Passaic River. Water that will be 
treated includes decontamination water and that 
which is generated during sediment and debris 
processing. River-water within the sheet-pile 
enclosure may also require treatment prior to 
removal of the structure. It is anticipated that a 
dedicated water treatment plant, which includes 
physical and chemical processes, such as 
flocculation, clarification, multimedia filtration, and 
granular-activated carbon adsorption will be 
constructed on an adjacent property.  Similar water 
treatment plants have been successfully used at 
other sites containing similar contaminants. 


 
 


Off-site Transport of Sediment 
 
Transportation and off-site disposal is another  
common component of all four alternatives. 
Transport technologies screened in the EE/CA 
include transport by rail, barge and truck. Of the 
three, EPA strongly prefers either rail or barge or a 
combination of both.  Transport by truck is the least 
preferable mode because the large number of trucks 
required may produce a potential risk and a nuisance 
to the surrounding community (i.e., diesel fumes, 
noise, potential accidents).  Therefore, properties 
that provide access to barge and rail transport are 
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currently being evaluated as upland sediment 
processing locations.    
 
The final transport approach cannot be determined 
until the selection of the off-site treatment and 
disposal facilities, because the two are closely 
linked.  For the purposes of the Phase I EE/CA, rail 
or barge transport of sediment from the upland 
processing site to the receiving facility was assumed 
as the method of transport, with some trucking from 
the rail/barge depot to the receiving facility included 
in the evaluation.   
  
Regardless of the method of transport, sediment will 
be transported in sealed intermodal containers.  This 
will allow movement of the sealed container from 
one transport technology to another, if needed, 
without direct contact with the sediment.  The use 
of sealed intermodal containers will also minimize 
the potential for the release of sediment during 
transport.  Whether debris, as distinct from 
sediment, is transported in a sealed intermodal 
container will depend on the nature and size of the 
debris. 
 
 Off-Site Treatment and Disposal 
  
Off-site treatment and disposal of the removed 
sediment is required per the AOC.  Based on 
existing analytical data, a portion of the sediment 
has the potential to be classified as a characteristic 
hazardous waste due to the presence of hazardous 
constituents above the toxicity regulatory levels. 
The mean concentration of dioxin, based on the 
historical sediment sampling results from within the 
Phase I work area, is 244 ppb. Because this value is 
greater than the universal treatment standard (UTS) 
of 1 ppb, it was assumed for the purposes of the 
Phase I EE/CA that some of the sediment will 
require treatment (most likely incineration but the 
possible use of oxidizers and polymers will be 
considered as well) prior to disposal. Other than the 
sediment that contains characteristic hazardous 
waste or contains dioxin levels above 1 ppb, it is 
likely that the remainder of the sediment will not 
require treatment prior to land disposal. During 


design, the percentage of sediment requiring 
treatment will be refined further. 
 
 Backfilling 
 
Following sediment removal, the Phase I Work Area 
will be restored by backfilling to at or near pre-
removal surface elevations.  Backfill materials and 
placement methods will be determined during 
design. Restoration of the Phase I Work Area will 
also need to consider the schedule and activities of 
the Phase II Work. Backfill materials will meet 
appropriate criteria for an estuarine environment.  
 
Monitoring 
 
Water quality monitoring and air monitoring will 
begin prior to the start of work to establish baseline 
conditions against which to compare during and 
after construction. The monitoring results will be 
used to assess impacts to the workers’ well being 
and that of the surrounding community and 
environment.  It is anticipated that monitoring will 
be conducted throughout the duration of the Phase I 
Work, including health and safety monitoring, water 
quality and water treatment discharge monitoring 
and air monitoring. To share these data with the 
community in a timely manner, monitoring results 
will be posted on a publicly accessible web site, and 
other means as appropriate.  
 
 
Health and Safety 


 
A health and safety plan will be developed for on-
site workers. A separate health and safety plan for 
the community will be developed as described in the 
Community Involvement section below. 
 
Community Involvement 
 
A number of decisions that have the potential to 
impact the community will be made in the design 
phase of the Phase I Work. EPA has developed a 
draft Community Involvement Plan (CIP) for the 
removal project to guide the community outreach 
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and input process throughout both phases of the 
removal.  The CIP will be finalized concurrent with 
issuance of the Action Memorandum and will reflect 
community input received during the public 
comment period on the Phase I EE/CA and this 
Proposed Plan. Tierra will work together with EPA, 
NJDEP, and community members to ensure that 
quality of life issues such as noise, odor, road traffic, 
navigational traffic, water quality, air quality, and 
light are accounted for during design.  A 
Community Health and Safety Plan (CHASP) will 
be developed as part of the project design.  It will 
address community health and safety issues that will 
need to be considered in the removal project 
implementation. 


 
The CHASP will, at a minimum, provide for the use 
of “clean diesel” technology for the heavy 
equipment that will be used for on-site dredging and 
materials handling.  Clean diesel technology includes 
the use of air pollution control devices to minimize 
emissions of fine particulate matter, and the use of 
ultra-low sulfur diesel fuel to protect such 
equipment and further reduce particulate emissions. 
 Use of clean diesel technology, to the maximum 
extent practicable, will dramatically reduce 
particulate emissions associated with this work, and 
will help protect the local community from risks 
associated with such emissions.  
 
The CHASP will also consider other practicable 
ways in which to reduce the environmental 
“footprint” of the response work (including the 
direct and indirect emission of greenhouse gases). 


  
 


SUMMARY OF RESPONSE ACTIONS  
 


The following alternatives were developed in 
accordance with EPA’s guidance on conducting 
Non- Time-Critical Removal Actions Under 
CERCLA (USEPA, August 1993) and the AOC:  
 


 


Alternative A:  Hydraulic removal with geotextile 
tube processing 


Alternative B:  Hydraulic removal with mechanical 
processing 


Alternative C:  Mechanical removal with 
mechanical processing 


Alternative D:  High-solids pump removal with 
mechanical processing. 


 
Alternative A: Hydraulic Removal with Geotextile 
Tube Processing 
 
In addition to the common elements described 
above, Alternative A will employ hydraulic dredging 
to remove the sediment from within the Phase I 
work area. Hydraulic dredging removes sediment 
from the work area with suction and the force of a 
rotating cutter head or horizontal auger to loosen 
the sediment. The sediment would then be pumped 
as a slurry through a pipeline to the upland 
processing site, where it will be put on a Grizzly 
screen and moved through the screen by shaking 
and water jets.  This step will separate out the small 
debris.  The sediment will then be put in a hydro- 
cyclone to separate the coarser sediment (sand) 
from the finer sediment, since the larger solids may 
damage the dewatering equipment and prevent it 
from functioning properly. 
The geotextile tubes will be staged on top of a liner, 
such as a geomembrane, with perimeter berms so 
that the decant water from the geotextile tubes will 
be contained and ultimately collected in a sump. 
Geotextile tubes are made of high strength, 
permeable materials which retain the sediment while 
allowing the water to drain out. Water treatment 
will be conducted throughout the duration of the 
geotextile tube dewatering as the decant water is 
generated. Once the dewatering in the geotextile 
tube is completed, the geotextile tubes will be 
opened and sampled to determine the appropriate 
disposal method. Other in-water activities, such as 
backfilling and sheet pile removal, will be conducted 
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in parallel with geotextile tube dewatering once 
sediment removal is complete. 
 
Alternative A will take approximately 27 weeks to 
complete removal and backfilling. This does not 
account for subsequent activities (e.g., time to 
dewater sediment in geotextile tubes, sheet pile 
removal, remaining off-site transport and disposal, 
and demobilization). The total estimated cost for 
Alternative A is $53,900,000. Appendix A of the 
Phase I EE/CA provides a breakdown of the costs, 
as well as a summary of the assumptions made to 
develop the costs.  In accordance with the EPA 
cost-estimating guidance, the costs are intended to 
be estimates within a -30 to +50 percent range. 
  
 


Alternative B: Hydraulic Removal with 
Mechanical Processing 
 
 
Alternative B is similar to Alternative A in that it 
uses hydraulic dredging to remove the sediment 
from the Phase I Work Area. The major difference 
is that the sediment slurry will be mechanically 
dewatered by squeezing or pressing water from the 
sediment using a filter press, belt press, or 
equivalent. The resulting dewatered sediment will be 
stockpiled and covered on the upland processing 
site pending characterization and off-site disposal.  


 
Alternative B will take approximately 27 weeks to 
complete removal and backfilling. This does not 
account for subsequent activities (e.g., sheet pile 
removal, remaining off-site transport and disposal, 
and demobilization). The total estimated cost for 
Alternative B is $49,100,000.  In accordance with 
the EPA cost-estimating guidance, the costs are 
intended to be estimates within a -30 to +50 percent 
range. 
 
 
 
 
 
 
 
 


Alternative C: Mechanical Removal with 
Mechanical Processing 
 
In addition to the common elements described 
earlier, Alternative C will employ mechanical 
dredging to remove the sediment from the Phase I 
Work Area. Mechanical dredging uses the 
mechanical action of a bucket or scoop to excavate 
the sediment at near in-situ density.  The mechanical 
dredge, operated from a barge, would excavate 
sediment using an environmental bucket and place 
dredged material on another barge within the sheet 
pile enclosure. The barge would then navigate to the 
upland processing site within the sheet pile 
enclosure and be unloaded using excavators. The 
mechanically dredged material will be passed 
through a Grizzly screen to remove debris and then 
slurried by adding water. Another possible approach 
would be to place the sediment directly into a 
hopper on a barge.  The hopper would serve the 
same function as the Grizzly screen to remove 
debris.  After the sediment has passed through the 
hopper, it would be slurried on the barge and 
pumped to the upland processing site for sediment 
processing. The sediment slurry will then pass 
through a hydrocyclone to separate out the sand 
fraction of the material. Following the hydrocyclone 
step, the resulting fine-grained sediment slurry will 
be mechanically dewatered using a filter press, belt 
press, or equivalent, and the resulting dewatered 
sediment will be stockpiled and covered on the 
upland processing site pending characterization for 
off-site disposal. 
 
Alternative C will take approximately 29 weeks to 
complete removal and backfilling. This does not 
account for subsequent activities (e.g., sheet pile 
removal, remaining off-site transport and disposal, 
and demobilization). The total estimated cost for 
Alternative C is $44,700,000.  In accordance with 
the EPA cost-estimating guidance, the costs are 
intended to be estimates within a -30 to +50 percent 
range.  
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Alternative D:  High Solids Pump Removal with 
Mechanical Processing 
 
In addition to the common elements described 
earlier, Alternative D will utilize a high solids pump 
to remove the sediment from the Phase I Work 
Area. High solids pumping consists of a submersible 
pump (Toyo or Eddy pump) attached to a flexible 
pipe and suspended from a barge-mounted crane, 
excavator arm or ladder.  The continuous suction 
pumping will remove the sediment and nearby water 
as a slurry. The sediment slurry will then be 
transported through a pipeline to the upland 
processing site. After the Grizzly screen and 
hydrocyclone steps, the resulting fine-grained 
sediment slurry will be mechanically dewatered 
using a filter press, belt press, or equivalent, and the 
resulting dewatered sediment will be stockpiled and 
covered on the upland processing site pending 
characterization for off-site disposal.  
 
Alternative D will take approximately 27 weeks to 
complete removal and backfilling. This does not 
account for subsequent activities (e.g., sheet pile 
removal, remaining off-site transport and disposal, 
and demobilization). The total estimated cost for 
Alternative D is $45,100,000.  In accordance with 
the EPA cost-estimating guidance, the costs are 
intended to be estimates within a -30 to +50 percent 
range.  
 
 
EVALUATION OF RESPONSE ACTIONS   
 
To select a response action for a site, EPA conducts a 
detailed analysis of the viable response actions.  The 
detailed analysis consists of an assessment of the 
individual response actions against each of three 
evaluation criteria (effectiveness, implementability, 
and cost) and a comparative analysis focusing upon 
the relative performance of each response action 
against those criteria.  
 
 Effectiveness 
 
This criterion refers to a response action’s ability to 
meet the RAOs.  The overall assessment of 


effectiveness is based on a composite of factors, 
including overall protection of human health and the 
environment and compliance with Applicable and/or 
Relevant and Appropriate Requirements (ARARs).  


 
Overall Protection of Human Health and the 
Environment assesses whether the response actions 
are protective of human health and the environment 
including the community and workers during 
implementation. The evaluation will focus on how 
each response action achieves adequate protection and 
describe how the response action will reduce, control, 
or eliminate risks at the site through the use of 
treatment, engineering, or institutional controls. 
   
Compliance with ARARs addresses whether or not a 
response action would meet all of the applicable or 
relevant and appropriate requirements of other federal 
and state environmental statutes.  Other federal or 
state advisories, criteria, or guidance are To Be 
Considered (TBC) criteria.  TBCs are not required by 
the NCP, but may be useful in determining what is 
protective of a site or how to carry out certain actions 
or requirements. 
 


 
Implementability  
 
Under this criterion, the ease of implementing the 
response actions will be assessed by considering the 
following factors: technical feasibility, including  
technical difficulties and unknowns associated with the 
construction and operation of a technology, the 
reliability of the technology, ease of undertaking 
additional response actions, the ability to monitor the 
effectiveness of the response action, and the extent to 
which the removal action contributes to the efficient 
performance of any long-term remedial action; 
administrative feasibility, including activities needed to 
coordinate with other offices and agencies, the ability 
to obtain necessary approvals and permits from other 
agencies (for off-site actions) and the ability to meet 
the time frame laid out in the AOC; availability of 
services and materials, including the availability of 
adequate on or off-site treatment, storage capacity, 
and disposal capacity and services; and the availability 
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of necessary equipment and specialists, and provisions 
to ensure any necessary additional resources; and the 
availability of prospective technologies for full-scale 
application.  This criterion will also assess state and 
community acceptance, as described below. 
 
State Acceptance indicates whether, based on its 
review of the EE/CA and this document, the State 
agrees with, opposes, or has no comment on the 
preferred response action at the present time. 
 
Community Acceptance, which will be assessed in the 
Action Memorandum, refers to the public's general 
response to the response actions described in the 
EE/CA and this document through comments received 
during the public comment period and those provided 
at the public meeting.  
  
 
Cost 
 
The costs that will be assessed include the capital 
costs, including both indirect and direct costs. 
 
 
COMPARATIVE ANALYSIS OF RESPONSE 
ACTIONS  
 
A comparative analysis of the response actions based 
upon the evaluation criteria noted above follows: 
 


 


Effectiveness 
 
Overall Protection of  Human  Health and the 
Environment 
 
It is expected that all four EE/CA removal alternatives 
could meet the RAOs and the threshold criteria for 
protection of human health and the environment 
through the removal of highly contaminated sediment 
from the Passaic River within a sealed sheet pile 
enclosure designed to prevent the migration of 
resuspended sediment into the surrounding 
environment.   
Protectiveness 
 


Alternatives A and B are both considered to have 
the greatest overall protectiveness, because they 
both employ hydraulic dredging, which removes the 
sediment within the water column and transfers it 
via pipeline to the processing equipment, thereby 
significantly reducing exposure of the material to 
on-site workers and the community. Alternative C is 
considered somewhat less protective because 
mechanical dredging will remove the sediment out 
of the water column and place it into a barge to 
await upland processing. Comparatively, this 
process results in greater potential exposure to on-
site workers and the community than the hydraulic 
alternatives. However, engineering controls, such as 
plastic sheeting and berms, and best management 
practices, such as requiring the excavator operator 
to limit the unloading rate of the barges, will be 
applied to mitigate the impacts of spilled material. 
 
Alternative D is considered the least protective 
because of the potential for the high solids pump to 
clog with debris and vegetation, requiring the 
workers to clear the pump inlet manually and, in 
turn, increasing their exposure risk. All of the 
alternatives have similar potential for worker 
exposure risk in the sediment and debris processing 
and transport operations. 


 
 


Ability to Achieve RAOs 
 
Alternatives A, B, C and D are equally competent in 
their ability to achieve a high level of compliance with 
the RAOs.   
 
Compliance with ARARs 
 
It is expected that all four EE/CA removal 
alternatives can be designed and implemented to 
meet ARARs and the need for waivers is not 
expected at this time.  Furthermore, the non-
common elements among the alternatives, such as 
utilizing mechanical dredging as opposed to 
hydraulic dredging or mechanical dewatering as 
opposed to geotextile tube processing do not have 
any bearing on the ARARs.   
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No federal, State or local permits are required for 
CERCLA response actions that are conducted on-site, 
although such response action will comply with 
substantive federal or State requirements.  Any 
activities within the Phase I work area or sediment 
processing or transfer facilities would be considered 
“on-site” for the purposes of CERCLA Section 
121(e)(1), 42 U.S.C. § 9621(e)(1) and the NCP.   
 
  


Implementability  
 
Technical Feasibility 
 
All alternatives require the use of sheet piles for 
containment of the Phase I Work Area. This 
technology is commonly used in relatively small 
volume sediment removal projects that are close to 
the shoreline and has been proven effective in 
preventing the dispersion of resuspended sediment 
during dredging. The containment also allows 
sediment to be removed at a consistent production 
rate, without requiring operational controls or other 
engineering controls to mitigate resuspended 
sediment from migrating away from the Phase I 
Work Area. The sheet pile enclosure also provides 
excavation support and shoreline structural stability 
during the removal and maintains a consistent water 
depth through the duration of the removal by 
mitigating the impacts of the tidal cycles within the 
Phase I Work Area. However, the potential for 
sediment scour outside of the sheet pile enclosure 
exists and has been initially assessed in the Phase I 
EE/CA for purposes of estimating costs (i.e., scour 
mitigation/protection). This issue will be further 
evaluated during design. 


 
Alternative C is expected to have the highest degree 
of technical feasibility of the four alternatives.  
Alternative C is ranked highest due to the ability of 
mechanical dredges to accommodate a wide range 
of debris encountered during dredging, while the 
same debris might shut down a smaller hydraulic 
dredge.  Although a debris survey won't be 
performed until the design phase, the historic 
industrial usage of this area and historical experience 


of dredgers in the general area, have shown that 
both metallic (such as cables and chains) and 
organic (such as timber and wood pilings) debris can 
be anticipated to be encountered in the Phase I 
Work Area.  The presence and nature of debris is 
often the determining factor in the selection of 
dredging equipment.  Alternative C also has the 
ability to remove sediment close to shoreline 
structures. In addition, Alternative C employs 
mechanical processing which is very effective in 
dewatering silty, cohesive sediment. However, 
removing the sediment using mechanical dredging 
techniques may require two additional handling 
steps when applied in conjunction with mechanical 
dewatering, as compared to hydraulic or high solids 
pump dredging. In addition, the hydrocyclone used 
to remove the sand content of the sediment and the 
mechanical dewatering all require a sediment slurry 
with a low solids content to adequately process the 
material. Therefore, water will have to be added to 
the mechanically removed sediment to create a 
slurry of sufficient water content for processing.  
 
The production rates achievable with a mechanical 
dredge will not diminish its ability to remove the 
sediment within the established schedule, despite 
these additional steps. 


 
Alternatives A, B and D have the ability to transfer 
the sediment from the Phase I Work Area to the 
upland processing site seamlessly without requiring 
additional handling, but do not effectively manage 
the presence of debris. Alternative D, using high 
solids pumps, also has the ability to successfully 
remove sediment close to the containment 
enclosure. Alternative A is the least technically 
feasible alternative, due to the inability of hydraulic 
dredging to manage or remove debris effectively, 
and the potential that geotextile tubes might be less 
effective in dewatering silty, cohesive sediment, 
which may require additional drying in stockpiles. 
Hydraulic and high solids pump removal 
technologies may also have a comparatively greater 
degree of difficulty in removing sediment of high 
plasticity, as compared to mechanical technologies, 
which will be a factor with depth in this Phase I 
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Work Area where water content may decrease and 
bulk density may increase. Conversely, the portion 
of sediment that is high in liquid content and is 
debris free may more readily be drawn into the 
intake of a hydraulic dredge or high solids pump 
than a mechanical dredge. 
  
Availability 


 
Alternative A is ranked highest for availability 
because hydraulic dredges are widely available, and 
equipment and materials required for geotextile tube 
dewatering will be more easily procured than those 
for mechanical dewatering. Although geotextile 
tubes require a larger amount of upland space, the 
space is readily available at the upland site; 
therefore, this constraint would be diminished. 
Alternative C ranks medium for availability because 
mechanical dredges are widely available but 
mechanical dewatering equipment will require 
procuring more equipment and infrastructure than 
that required for geotextile tubes. Alternative B is 
also ranked medium because hydraulic dredges are 
readily available, and mechanical dewatering 
equipment will require procuring more equipment  
 
and infrastructure than that required for geotextile 
tubes. Alternative D is ranked low because high 
solids pumps are not as readily available as hydraulic 
or mechanical dredges, and mechanical dewatering 
equipment will not be as readily available as 
geotextile tubes. All of the alternatives have equal 
limitations with regard to the availability of 
laboratory turnaround time for analytical sample 
results and throughput rate at the available 
treatment and disposal facilities. 


 
Administrative Feasibility 
 
 
The alternatives have similar administrative 
feasibilities. They all require the construction of a 
sheet pile enclosure. They also all require some 
amount of upland space for sediment processing and 
material transloading which is expected to be 
available for all of the alternatives, so it does not 


impact the administrative feasibility of any 
alternative specifically.  However, the relative 
footprints required for each alternative differ and are 
noted in the Phase I EE/CA to indicate the relative 
impacts on the upland site. All of the alternatives 
will require that the material be transported off site 
through or near adjoining properties. Permitting (or 
meeting the substantive requirements of permitting) 
will be similar for all of the alternatives, because 
they all consist of removing a predetermined volume 
of material. Stormwater management may be a 
consideration for Alternative A, because geotextile 
tubes rely on a large amount of exposed surface for 
dewatering, but the stormwater could be managed 
appropriately for any of the alternatives. Wastewater 
discharge issues will be the same for all alternatives 
because the water treatment process will produce 
the same quality of water for all alternatives. The 
only difference will be in the quantity of water 
discharged: Alternatives A and B will discharge the 
greatest amount of water, followed by Alternative 
D, then Alternative C. However, discharge 
quantities will not impact the process. 
 
 
State Acceptance 
 
The State of New Jersey provided input on the EE/CA 
during its preparation and agrees with the preferred 
response action. 
 
Community Acceptance  
 
Community acceptance of the preferred response 
action will be assessed in the Action Memorandum 
following review of the public comments received 
on the EE/CA and this document in writing and at 
the public meeting. 
 
  
 
Cost 
 
Alternative C is the lowest cost alternative, followed 
by Alternative D, Alternative B, and finally 
Alternative A.  
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A - $53,900,000 
 
B - $49,100,000 
 
C - $44,700,000 
 
D - $45,100,000 
 
 


 
PREFERRED RESPONSE ACTION 
 
The recommended alternative is Alternative C: 
Mechanical Removal with Mechanical Dewatering. 
Alternative C will remove 40,000 cubic yards of 
sediment within a sheet pile enclosure. The 
conceptual design anticipates that the sheet piles for 
this enclosure will be driven into a deep silty clay 
layer with low permeability. A sealant will be 
applied to the joints to reduce the interlock 
permeability. 


 
These measures will contain resuspended sediment 
within the Phase I Work Area, preventing its 
dispersion to the maximum extent practicable. The 
depth of the sheet piles and the sealant will limit 
hydraulic connectivity between the Phase I Work 
Area, the Passaic River, and the Diamond Alkali 
site. The sheet pile enclosure will protect the 
existing Diamond Alkali site floodwall and adjacent 
bulkheads from construction damage and maintain 
the stability of those structures, while providing 
excavation support. 
 
The sediment and debris will be removed using a 
mechanical dredge or a long-reach excavator. The 
removed sediment will be placed on barges within 
the sheet pile enclosure. The dredges, barges, and 
other equipment associated with the Phase I Work 
will be contained within the enclosure. Ambient 
river water or recycled treated water from the water 
treatment plant will be pumped into the enclosure as 
needed to maintain appropriate water depth within 
the Phase I Work Area during removal. 


 
Spillage from the barges will be minimized by using 


barges with a closed rail edge and by preventing 
barge overflow. The sediment and debris will be 
unloaded and transferred to the upland processing 
site using excavators located on the shore.  An 
approach to limit spillage during the second 
handling step from the barges to the upland 
processing site would be to place the sediment 
directly into a hopper on a barge.  The hopper 
would serve the same function as the Grizzly screen 
to remove debris.  After the sediment has passed 
through the hopper, it would be slurried on the 
barge and pumped to the upland processing site for 
sediment processing.  Following processing, the 
stockpiled sediment and debris will be covered with 
plastic sheeting or a similar cover to prevent 
rewetting of the processed sediment. Appropriate 
materials handling and housekeeping practices will 
be implemented throughout the sediment processing 
and transloading operations to prevent spillage 
and/or the erosion and dispersion of the removed 
sediment by stormwater to the extent practicable. 
Such practices will include covering exposed 
portions of the sediment processing and 
constructing appropriate runoff controls. Sealed 
intermodal containers will be inspected for leaks or 
spillage prior to being transported off site for 
disposal. 
 
Construction monitoring will be conducted before, 
during, and after the project. Details of this work 
will be defined during design, but will include 
periodic sampling/observations of in-river water 
quality, ambient air, water treatment discharge, 
sheet pile deflection and bathymetry.  In addition to 
routine environmental monitoring, appropriate 
measures to control worker health and safety will 
also be taken. 


 
Alterative C will take approximately 29 weeks to 
complete removal and backfilling. This does not 
account for subsequent activities (e.g., sheet pile 
removal, remaining off-site transport and disposal 
due to disposal facility capacity constraints, and 
demobilization).  
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Alternative C is recommended because it ranks 
higher overall in effectiveness and implementability 
than the other Phase I Work Alternatives evaluated. 
Conducting the removal within an enclosure will 
prevent, to the extent practicable, the dispersion of 
resuspended sediment. Dewatering the sediment and 
the use of sealed intermodal containers for transport 
to the treatment/disposal facility will prevent, to the 
extent practicable, the spillage, leakage, and the risk 
of the material being handled in an uncontrolled 
manner. Backfilling the Phase I Work Area will 
partially restore the habitat and allow for future 
habitat restoration. Alternative C process options 
consist of proven technologies that are available, 
though there are constraints on the availability of 
off-site treatment and disposal facilities.  
 
Mechanical removal is well-suited to handle the 
presence of  debris within the Phase I Work Area. 
Due to the deep removal depth required and the 
likely presence of metallic debris, debris surveys 
conducted during design are not likely to identify all 
of the debris present in the Phase I Work Area; 
therefore, using a removal method that is able to 
adapt to unidentified debris and other obstructions is 
advantageous. Mechanical removal has a higher 
probability for successfully meeting the schedule in 
the AOC, given the lower risk for decreases in 
dredging production rates than the other removal 
methods. Mechanical removal methods are more 
effective at removing material in close proximity to 
the existing shoreline structures. Mechanical 
processing is suitable for dewatering high plasticity, 
fine-grained sediment like that in the Phase I Work 
Area. Mechanical dewatering methods will reduce 
the potential that additional drying of the sediment, 
through stockpiling, is needed to reduce moisture 
content.  Based on the considerations provided 
above, Alternative C exhibits the greatest overall 
ability to meet the requirements of the evaluation 
criteria and, for that reason, is the recommended 
Phase I Work Alternative. 
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Old Bridge project
earns preliminary
approval from board


BY CHRISTOPHER DELA CRUZ
STAR-LEDGER STAFF


Twenty-three years after the
project was proposed, a developer
who wants to build homes, a hotel
and office/retail space in Old Bridge
received conditional approval
early yesterday from the town-
ship planning board.


But there’s a catch.
The township planning board


rejected Edison-based developer
Michael Alfieri’s proposal to com-
plete the housing portion of the
project first and then move on to
the hotel and office and retail
space. The board gave prelimi-
nary approval for the 140-acre
project provided they build the
office buildings first.


Hundreds of townhouses al-
ready have been constructed as
part of the project, and officials
are concerned none of the com-
mercial components have been
built after more than two dec-
ades. Residents and planning
board members fear that only the
residential part of the project
would materialize and the devel-
opment would become a burden
on the township.


More than two decades in the
making, Alfieri’s proposal, known
as Metropark South, most re-
cently has undergone nine
months of lengthy hearings. The
developer now will have to sub-
mit an amended general develop-
ment plan that complies with the
planning board’s ruling. Shortly


after midnight Tuesday, the
board took several votes, decid-
ing unanimously to conditionally
approve single-family homes, a
retail/commercial area and office
space. The last vote was 8 to 1,
with the lone dissenter wanting a
168-room hotel deleted from the
project.


The project’s residential com-
ponent, Canterbury Cove, con-
tains 83 single-family homes and
a 10,000-square-foot retail/
commercial area. The office de-
velopment, called Esplanade,
would contain 770,323 square feet
of office space, as well as two
parking garages and atriums. The
development is located along
Laurence Harbor near Exit 120 on
the Garden State Parkway.


The township gave general ap-
proval to the development —
which originally included a train
station and more housing — in
1985 when it was owned by Old
Bridge developer Ed Rondinelli.
The only portion of the project
that has been built is Bridge-
pointe, the high-end townhouses.


The zoning board rejected the
Metropark project in 2006 due to
environmental concerns and be-
cause the general development
plan had expired. State law al-
lows a developer 20 years in
which to complete a general de-
velopment plan after it has been
approved.


JERRY McCREA/THE STAR-LEDGER


Aa’isha Lyle of Dover points to one of her photos on exhibit at the AAA office in Randolph.


School project makes learning a snap
Dover students show ‘Street Smarts’ through photos of community


BY JULIE O’CONNOR
STAR-LEDGER STAFF


Dover, through the eyes of a
sixth-grader, is a place of best
friends, tall basketball hoops and
hilly, car-lined streets.


Those are the kinds of images
13 students from East Dover Mid-
dle School captured after they were
sent out to illustrate concepts such
as good citizenship as part of a six-
week project called ‘‘Street
Smarts.’’


For the instructors, the photog-
raphy project was a way to teach
tech-savvy tweeners after school
about the not-always-glamorous
topic of civics.


For the 10-, 11- and 12-year-olds
who got to take their free disposa-
ble cameras home and snap photos


of siblings, favorite trophies and
classmates, it was simply fun.


‘‘It really inspired me to take
pictures,’’ said Yamilex Lorenzo, 12,
who was proud to have persuaded
her grandmother, friends and toy
poodle, Petie, to sit for portraits.


Some of her photos, along with
those of her classmates, will be on
display this month at the AAA New
Jersey office, located along Route
10 in Randolph.


The program was conceived by
a local arts consulting firm called
Jumpstart and funded by AAA of
New Jersey. It included lectures on
issues like car safety and town
cleanup by invited speakers that
included Dover Mayor James
Dodd, a retired police officer and a
AAA spokesman.


The students who participated
all attend Project Safe, an after-
school program managed by Mor-
ristown Neighborhood House.


Susie Schub, who envisioned
the civics and photography course,
is a consultant hired by schools
and social service agencies to de-
sign hands-on arts programs to
teach life skills to children and fam-
ilies. In the past, she has used ac-
tivities like African drumming, po-
etry and rap, ceramics or wood-
working as teaching tools.


‘‘Not all kids learn in the tradi-
tional ways,’’ Schub said. ‘‘If we
give them alternative tools, like
cameras or paint or instruments,
they can share all their amazing
ideas in methods that suit them
more readily.’’


After visits from the various


speakers, part-time professional
photographer Jim DelGiudice sent
the students out to illustrate what
they had talked about. ‘‘I tried to
give them the skills to describe
these different things in pictures,’’
DelGiudice said.


Aa’isha Lyle, 11, said she
learned sometimes she must use a
flash, and shouldn’t stand too
close. She especially likes the pic-
ture she took of a family photo-
graph, tucked into the edge of her
mother’s wooden mirror.


The course was also an oppor-
tunity for self-expression, she said.


‘‘It’s good to have pictures of
yourself,’’ Lyle explained. ‘‘As you
get older, you can look back,’’ and
say, ‘‘that’s what I was like when I
was younger.’’


Julie O’Connor may be reached at
joconnor@starledger.com or (973)
539-7910.


Vazquez, the county’s presiding
criminal judge.


In other matters heard before
Vazquez yesterday, Bilal Cooke, 20,
and Radee Fedd, 25, pleaded not
guilty to charges contained in a
complaint accusing them of killing
Jamichael Nickerson at the Ste-
phen Crane Village in Newark on
Aug. 24.


Essex County Assistant Prose-
cutor Romesh Sukhdeo described
the incident as ‘‘a robbery gone
bad.’’ Each man is being held at


the Essex County Jail in lieu of $1
million bail.


Vazquez also gave Vincent Tre-
vino, 20, until next month to decide
if he wants to go to trial or plead
guilty in the fatal shooting of Nic-
olas Roldan outside a fried chicken
shop on Bloomfield Avenue in
Newark on Dec. 6, 2007.


Trevino shot Roldan after the
victim and a friend got into a fist-
fight with two of Trevino’s friends
in an ongoing dispute, said Essex
County Assistant Prosecutor Wil-
liam Neafsey. Trevino was arrested
in Pennsylvania and is being held
at the Essex County Jail in lieu of
$750,000 bail. He was indicted in
June.


Vazquez said the case is ready
to go to trial but noted that Tre-
vino has expressed a desire to leave
his public defender and hire his
own lawyer.


‘‘I’m not going to wait forever
until you get a private attorney,’’
the judge warned him.
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Newarker accused
in 2006 slaying


Law & Order


Slay victim’s mother
to take stand at trial


RANDOLPH: The mother of a
16-year-old township girl who au-
thorities say was murdered and
dismembered in 2005 by a neighbor
will be the first witness at Jonathan
Zarate’s trial, which starts Monday
now that a jury has been seated.


Superior Court Judge Salem
Ahto late yesterday afternoon
swore in eight men and six women
as jurors. They will decide whether
Zarate, 21, beat, suffocated and
stabbed Jennifer Parks as revenge
for badmouthing his younger
brother and getting him in trouble,
or whether he was psychotic and
cannot be held liable for the July
30, 2005, slaying.


The jury was chosen from nearly
300 Morris County residents who
were screened over four days.


Before testimony begins, the
prosecution and the defense will
get to tell jurors what they believe
the evidence will show. To prove
murder, the state must persuade
the jury Zarate knowingly and pur-
posely killed the Randolph High
School sophomore. Zarate intends


to raise a diminished capacity de-
fense, claiming he was delusional
when he attacked Parks.


The diminished capacity de-
fense cannot be raised to counter
charges Zarate dismembered
Parks’ body to fit it in a trunk, and
recruited his brother James and
another teen to throw it off a Ru-
therford bridge into the Passaic
River. The defense expert con-
ceded Zarate knew what he was
doing when he tried to conceal the
killing nearly 24 hours afterward.


Garwood man accused
of possessing cocaine


ELIZABETH: A Garwood man
was charged with cocaine posses-
sion yesterday morning in Eliza-
beth, according to Union County
Police Lt. Robert McGuire.


Richard Creter, 48, was spotted
on Trotters Lane near North Ave-
nue in Elizabeth by county police
Lt. Chris Debbie, McGuire said.


Debbie noticed he was acting
suspiciously and followed Creter
when he got into his car and left
the area. Debbie stopped the car
and saw, in plain view, drug para-
phernalia and a small amount of
cocaine, McGuire said.


Creter was charged with posses-
sion of drug paraphernalia and co-
caine. He was released from jail on
his own recognizance, pending a
grand jury appearance.


Passaic Leather
Luxurious Leather Coats


WeAlso Repair,Alter & Clean
51 Market Street, Passaic.....................973-777-4026


70 Passaic St., Garfield.........................973-471-7600


108 S. Washington Ave, Bergenfield.....201-385-1888


Factory to You – Established 1936


AA,A,B,C,D,DD,DDD, DDDD
30,32,34,36,38,40,42,44


Largest
Selection
Anywhere!


1945743-01


920 Kinderkamack Rd., River Edge NJ
201.265.6116


365 Franklin Ave., Wyckoff, NJ
201.560.9800


Shop Mon-Sat, 10-5pm


WOBLINGERIE.COM


OUR 26TH YEAR!
OVER 1 MILLION BRA FITTINGS


The REALIZE Adjustable Gastric Band is used in
morbidly obese adult patients for significant long-
term weight loss. It may not be right for individu-
als with certain digestive tract conditions. Weight,
age, and medical history determine your specific
risks. For more information, see your doctor, visit
www.RealizeBand.com, or call 1-866-REALIZE
(1-866-732-5493).


1207 DSL# 07-1776
© 2007 Ethicon Endo-Surgery, Inc. All rights reserved.
REALIZE is a trademark of Ethicon Endo-Surgery.


Realize™ Personalized Banding
Solution. Gastric banding with
your long-term success at heart.


Join Dr. Andrei, our dietician and insurance
coordinator for a complimentary office
evaluation for Weight Loss Surgery.


877-917-0000
www.obesityseminar.com


TM


We Will Not Be
Undersold!


ON


Custom Cabinets
…Stock Prices!


Visit Our Showroom
Before You Buy Anywhere Else!
CUSTOM & STOCK CABINETRY


Bring Us Your Measurements
Tues., Wed., Fri. 10-4 • Mon. & Thurs 10-8


COME VISIT OUR NEWLY RENOVATED SHOWROOM


Visit us at www.wholesalekitchencenter.com


WHOLESALE KITCHEN CENTER
177 Route 46 • Lodi, NJ (1 Mile West of Teterboro Airport)


973-574-8220


Celebrating Our


25th
Anniversary!


EPA Invites Public to Discuss Proposal for Removal of Contaminated
Sediment from the Lower Passaic River in Newark


The proposal involves mechanical dredging of 40,000 cubic yards of dioxin-contaminated sediment from the


Passaic River adjacent to the Diamond Alkali Superfund site on Lister Avenue in Newark, NJ. Mechanical


processing would be used to dewater sediments on land nearby. The work is estimated to cost approximately


$45 million. Mechanical removal of sediment is preferred over both the hydraulic removal and high solids pump


removal options because it is well-suited to handle the wide range of debris expected to be encountered within


the work area, has a higher probability for successfully meeting the schedule and is more effective at removing


material in close proximity to the existing shoreline structures such as floodwalls and bulkheads. Mechanical


processing and dewatering of sediment is preferred over processing involving the use of geotextile tubes which


might be less effective in dewatering these sediments. All four options include the use of a sealed sheet pile


containment structure to minimize release of contaminants down-river. All four involve off-site treatment and


disposal. All of the proposals, including EPA’s preferred cleanup proposal, are described in detail in the Proposed


Plan for the Lower Passaic River Phase 1 Removal Action and the Phase 1 Engineering Evaluation/Cost


Analysis report.


A public meeting will be held on:


Tuesday, December 2, 2008 @ 7:00 pm
Hawkins Street Elementary School


8 Hawkins Street
Newark, New Jersey


EPA is taking written comments on the Proposal through December 19, 2008. Comments should be
submitted to:


Elizabeth Butler, Project Manager


Passaic River Team


U.S. Environmental Protection Agency


290 Broadway, 19th Floor


New York, New York 10007-1866


Telephone: (212) 637-4396


Fax: (212) 637-4439


Email: butler.elizabeth@epa.gov


The Proposed Plan, Engineering Evaluation/Cost Analysis report, draft Community Involvement Plan and other


site documents are available for review on-line at www.epa.gov/region02/superfund/npl/diamondalkali or by


calling David Kluesner, EPA’s community involvement coordinator, at 212-637-3653 or toll free at


800-346-5009.


BE HEARD! HELPUS CLEAN THE RIVER FORYOUR FUTURE!


ELDER LAW
CERTIFIED BY THE A.B.A. ACCREDITED
NATIONAL ELDER LAW FOUNDATION


MEDICAID - NURSING HOME PLACEMENT
ASSET PROTECTION - WILLS - LIVING WILLS


POWER OF ATTORNEY - PROBATE
ELDER ABUSE - GUARDIANSHIPS


LAW OFFICE OF


DANIEL JURKOVIC, P.C.
52 CHESTNUT STREET RUTHERFORD, NJ 07070


Tel: 201-460-9888 or Fax: 201-460-1512
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complaint hotline is up and run-
ning.


Landlords are required to pro-
vide their tenants with a minimal
temperature of 68 degrees between
6 a.m. and 11 p.m., and 65 degrees
from 11 p.m. to 5 a.m., from Oct. 1
through May 1. Tenants whose
apartments are not meeting this
standard can call (973) 733-6471.


The Division of Inspections and
Enforcement will staff the number
from 8:30 a.m. to 10 p.m., Mondays
through Fridays, and from 10 a.m.
to 7 p.m. on weekends. Inspectors
will respond to all complaints.


Anyone with questions about
the city’s no-heat ordinances may
contact the Non-Emergency Call
Center at (973) 733-4311.
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Comments regarding 
Lower Passaic River – Phase 1 Removal Action 


Engineering Evaluation/Cost Analysis by Tierra Solutions, Inc.1


Since the start of the Industrial Revolution many contaminants have been deposited in the sediments 
of the Lower Passaic River, which persist today.  The most hazardous is the dioxin, 2,3,7,8-TCDD, 
which was a by-product of the production of Agent Orange at the Diamond Alkali site in Newark 
during the Vietnam War in the 1950s and 1960s.  Dioxin has gotten into the shellfish and fish, 
especially blue claw crabs, in the Lower Passaic River and Newark Bay, and eating these fish can be very 
hazardous.  The risk of getting cancer from eating shellfish taken from the Newark Bay Complex can 
be as high as 100%.


 
Prepared by 


Anne L. Kruger, Ph.D., Technical Advisor, 
Diamond Alkali Superfund Site (Lower Passaic River and Newark Bay) & 


Ella F. Filippone, Executive Administrator, Passaic River Coalition 
15 December 2008 


 
Phase 1 Removal Action Proposed by Tierra Solutions, Inc.: 


2  The Lower Passaic River has been under a fish and shellfish “do not eat” 
advisory since 1983 due to PCB and dioxin contamination.  Nevertheless, many people fish the 
river and bay for food, and almost half the anglers interviewed from the area reported eating crabs.3


                                                           
1  Tierra Solutions, Inc.  2008.  Phase I Engineering Evaluation/Cost Analysis, CERCLA Non-Time Critical Removal 


Action – Lower Passaic River Study Area, November 2008, Revision 3. 
2   New Jersey Department of Environmental Protection, Division of Science, Research and Technology.  2002.  


Estimate of Cancer Risk to Consumers of Crabs Caught in the … Newark Bay Complex from 2,3,7,8-TCDD … 
3    NJDEP.  2002.  Estimate of Cancer Risk … 


 


Furthermore, most of the Lower Passaic River has not been dredged since the 1950s because of 
problems with disposing of the contaminated sediments.  This means that many recreational, 
ecological, and economic benefits of the river have been lost.  Also, the river has been filling up 
with more sediment, and flooding is worsening. 


The highest levels of dioxin are found in the sediments immediately adjacent to the shore of the old 
Diamond Alkali site.  Occidental Chemical Corporation and Tierra Solutions, Inc. (Tierra), which 
have taken responsibility for the Diamond Alkali site, have reached an agreement with EPA to 
remove about 200,000 cubic yards of dioxin-laden sediment from the river in the vicinity of the site.  
This action is long over-due.  However, Tierra’s proposals for disposal of the dredged sediments 
just prolong the problems and increase the costs of restoring the Lower Passaic River and Newark 
Bay. 
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In Phase 1 Tierra proposes to remove about 40,000 cubic yards of the most highly contaminated 
sediments from an area of the river directly in front of the Diamond Alkali site.  “Material 
excavated here will be taken off-site, treated and then disposed of in one of a handful of facilities 
permitted to accept such waste.”4  Issues that should be raised in the review process of the “General 
Technology Screening Groups” described in the Engineering Evaluation/Cost Analysis by Tierra 
Solutions, Inc. are discussed below.5


The sediment and debris will be removed using a conventional mechanical dredge or a long-reach 
excavator and placed on barges within the sheet pile enclosure.


 
 
Containment and Shoreline Stability: 
The use of a sheet pile enclosure around the sediments proposed to be removed in Phase 1 is 
necessary to protect the shoreline wall and prevent the migration of highly contaminated sediments 
into the navigation channel and elsewhere in the river.  However, we suggest that the navigation 
channel be dredged in conjunction with the Phase 1 sediment removal, which is part of the dredging 
option of the Early Action project.  This should decrease containment costs for this segment of the 
river. 
 
Sediment Removal: 


6


Separation of the solids into debris, sand, and silt size particles, and dewatering the solids are 
critical components of the process.  The techniques proposed by Tierra may be adequate but more 
research is needed on previous studies, especially the sediment washing pilot project conducted by 
Biogenesis, and other studies referenced by the Regional Sediment Management Work Group.


  Mechanical sediment removal is 
the appropriate option.  Then it is proposed that the sediment be processed on the Sherwin Williams 
site which is just west of the Diamond Alkali site, and whose river front would be within the Phase 
1 enclosed area.  However, an agreement has yet to be reached regarding the use of the Sherwin 
Williams site.  What other sites are available? 
   
Sediment Processing: 


7


The Dredged Material Management (DMM) facility will need to be able to receive material from 
barges.  A water treatment system will be needed on the DMM site, and the treated water 
discharged into the water near the DMM site.  A water treatment system designed for the highly 
contaminated sediments taken from the Phase 1 Work Area should be able to treat water dredged 
from elsewhere in the harbor so that it can be discharged back into harbor waters.  The treated water 
discharged into the Lower Passaic River or elsewhere in the harbor estuary must be able to comply 


  An 
even more critical question is where should the sediment be processed?  We suggest that a sediment 
processing facility that would process dredged sediments from throughout the harbor and beyond 
has long been needed and should be located and planned now within the vicinity of the Lower 
Passaic River. 
 
Water Treatment and Discharge: 


                                                           
4   U.S. Environmental Protection Agency.  2008.  EPA Signs Agreement with Companies to Remove Major Source of 


Passaic River Contamination, The Lower Passaic River Restoration Project, Part of the Diamond Alkali Superfund 
Site, June 2008. 


5    Op. cit. #1.  Table 7-1, and Executive Summary, pages 4-5. 
6    Op. cit. #1.  Executive Summary, page 6.  
7    New York – New Jersey Harbor Estuary Program.  2008.  Regional Sediment Management Plan, October 2008. 







3 
 


with applicable water quality standards.  There should be discussion among the stakeholders to 
assess what these standards should be so that cleanup can proceed. 
 
Off-site Transport of Sediment: 
Tierra is proposing that the dewatered sediments be transported off-site by rail or barge to sites 
unknown for treatment and disposal.  This would be expensive.  In order to have cost efficiencies, 
why not plan and build treatment facilities at a nearby DMM site in the near future so that these 
sediments can be treated and used beneficially?  In Phase 2 Tierra is proposing to dredge about 
160,000 cubic yards from the river along the sites adjacent to the Diamond Alkali site, and to place 
these sediments in a near shore confined disposal facility (CDF).  Tierra would want the water 
treatment plant and CDF to be as close as possible to the Diamond Alkali site in order to reduce the 
costs and risks of shipping the dredged materials long distances.  The indications are that they are 
looking for a location in Newark Bay.  The sediments in Newark Bay are also badly contaminated, 
so that dredged material from the bay cannot be dumped in the ocean.  Using CDFs would 
“confine” the dioxin laden sediments a bit more than they are at present, but fundamentally they 
would just be moved to another location in the Newark Bay Complex, and left for others to clean up 
in the future.  However, we should not wait.  Building CDFs and other activities are adding solids to 
the water that cannot be dredged out and put back on land.  This is already increasing flooding, and 
global warming will raise the tides even higher.  The use of near shore CDFs should be rejected and 
prohibited now!   
 
Off-site Treatment and Disposal: 
The benefits and costs, both environmental and economic, of off-site treatment and disposal 
facilities should be researched, and then a DMM facility should be sited, designed, built, and 
operated nearby. 
 
Backfilling: 
Less backfilling would be needed if this project were done in conjunction with dredging the 
navigation channel. 
 
The Future of the New York – New Jersey Harbor Estuary: 
The Lower Passaic River and Newark Bay are critical parts of the New York/New Jersey Harbor 
Estuary, a hub of economic activity on the east coast of America.  By dredging contaminated 
sediment from the river and harbor, and treating it on land so it can be used beneficially, we can 
reinvigorate both the ecologic and economic vitality of the region.  Efforts have been underway for 
many years to plan for management of the contaminated sediments.  A Regional Sediment 
Management (RSM) Plan, prepared under the auspices of the New York/New Jersey Harbor 
Estuary Program, was released in October 2008, and makes the following observations:8


The RSM Plan is a long-term Plan with anticipated near-term economic returns.  The Dredged 
Material Management Plan for the Port of New York and New Jersey (DMMP) estimates that 
achieving the goal of clean sediments throughout the harbor can save at least $25,000,000 per 
year in costs of maintaining our water transportation infrastructure.  Other economic drivers 
for implementing the RSM Plan also include increased and improved opportunities for 


 


                                                           
8   New York/New Jersey Harbor Estuary Program.  2008.  Regional Sediment Management Plan, October 2008, page 


iv. 
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recreation, tourism, and fisheries – industries valued at over $20 billion per year that depend 
on a clean Harbor Estuary. 


These expectations are justified by the observation that elsewhere in the United States and in 
Europe significant cost savings and other benefits have resulted from RSM efforts.9


We strongly recommend that a DMM facility be designed and sited nearby with proper safeguards 
as soon as possible.  The availability of port, rail, and road facilities should be considered in siting 
the DMM facility.  “Increased public and governmental understanding of the physical, biological, 
social, and economic linkages between all parts of the watershed and the Harbor Estuary are 
necessary to effectively bring such a regional plan to action.”


 


10


                                                           
9     Ibid.  Page iii. 
10    Ibid.  Page ii. 


  We must work together to revive 
the economy and the ecology of the Lower Passaic River and the New York/New Jersey Harbor 
Estuary to healthier conditions. 


 


 


  


 


     
 







Clean Ocean Action + Hackensack Riverkeeper 
Ironbound Community Corporation + NRDC + NY/NJ Baykeeper 


 
December 19, 2008 
 
Elizabeth Butler, Project Manager 
Passaic River Team 
US Environmental Protection Agency 
290 Broadway, 19th Floor 
New York, NY 10007-1866 
 
Dear Ms. Butler: 
 
Please accept the following comments on the Lower Passaic River Proposed Plan and Phase I 
Engineering Evaluation/Cost Analysis (EE/CA) on behalf of Clean Ocean Action, Hackensack 
Riverkeeper, Ironbound Community Corporation, NY/NJ Baykeeper and Natural Resources 
Defense Council.  
 
We understand that the Environmental Protection Agency (EPA) is requesting comments on the 
four proposed options for the sediment removal and processing, but since this is the first time in 
recent history that the EPA is accepting formal public comment on the Lower Passaic Superfund 
site we felt obligated to include comments that look forward to anticipated agency actions.  It is 
our hope that by identifying these critical areas of concern early in the process we can avoid 
problems later on when it is deemed too late to correct them. 
 
Proposed Plan/Environmental Engineering/Cost Analysis (EE/CA) 
 
Under the “Removal Action Objectives” section the use of the phrase “to the extent practicable” 
implies a weak standard that could be undermined by undue consideration of cost.  Preventing 
the migration of resuspended sediment during removal operations and the potential for spillage 
or leakage of sediment and contaminants during transport to the disposal facility should be 
imperative.  We suggest that the “Removal Action Objectives” be changed to eliminate the 
phrase “to the extent practicable” and/or replace it with the phrase “to the maximum extent 
possible”. 


The Plan and EE/CA state that the area to be dredged has “little or no” submerged aquatic 
vegetation (SAV).  In areas where there is existing SAV, Tierra should be required to restore the 
habitat as part of the remediation process. 


Local Hires 
 
One concern that we wish to raise now will be a constant throughout the Passaic River clean-up.  
When we combine the Tierra Action, Phase 1 and 2, with Focused Feasibility Study (FFS) that 
includes the lower 8 miles of the River and finally the Comprehensive Study of the lower 17 
miles, the question of local hiring throughout this process takes on great significance.  We are 
probably looking at work that will continue for more than a dozen years. 







 
In each of these three projects, work crews will be brought in to conduct the clean-up and the 
community, in a certain sense, will have the River returned to them.  An additional way of 
including the community in this process is to ensure that priority be given to hiring Newark 
residents. 
 
We understand the technical nature of these clean-ups and recognize that a number of skilled and 
experienced workers will be required.  On the other hand, all projects require the support of less 
skilled workers who will carry out their responsibilities with commitment and competence.  The 
community would like to see a commitment made now that each phase of this project will 
actively recruit local personnel, where possible. 
 
We raise this concern at the outset because often once a process is underway without local 
residents in the workforce, there never seems to be a way to rectify the situation.  Making a 
commitment to local hires upfront would thus be an expression of good will toward the 
community that has lived with dioxin contamination for so long.  It would also provide an 
opportunity for early identification of the kinds of workers that might be drawn from the 
community. 
 
Community Health and Safety Plan 
 
The Remedial Action Community Health and Safety Plan prepared by General Electric Company 
in March of 2006, as part of the Phase I Final Design Report Hudson River PCBs Superfund 
Site, aims to “describe potential risks and impacts to members of the local community and to 
identify steps that the (company) and its contractors will take to prevent and respond to them.” 
 
This basic approach should be incorporated in the submission prepared by Tierra Solutions and 
reviewed by EPA and the Ironbound Community and other stakeholders.  This approach includes 
the following, as outlined in the GE Hudson River document: 
 


• First, identify and evaluate potential hazards and community impacts which, absent 
preventive measures, could realistically occur during work activities; 


• Second, evaluate “preventive measures” that could be put in place before the project 
begins and during activities to reduce the potential for hazards and impacts to occur.  This 
evaluation included the use of modeling to predict some possible impacts (e.g., noise and 
air emissions). 


• Third, develop response actions and procedures that could be taken in the event hazards 
or community impacts occur.  


• Finally, identify some “mitigation” or additional preventive measures that could be 
implemented in the event an accident, injury or severe impact occurs.  If an incident does 
occur, GE will evaluate its cause to develop specific mitigation measures to prevent a 
recurrence. 


 
The Community’s primary concerns relate to health of safety or residents and of workers 
involved in the remediation.  Within this context, a number of specific items are of importance: 
 







• Project Schedule and Hours  
1. How many days a week are involved?   
2. What are the hours of operation? 
 


• Quality of Life Standards during the remediation, including actions if standards are 
exceeded in the following areas: 


1. Air Quality (including dust) 
2. Odors 
3. Noise 
4. Lighting 


 
• Assessment and Management of Potential Hazards Related to 


1. Dredging and other in-River activities 
2. Potential Hazards related to the Operation of the Dewatering Plant 


 
• Project Health and Safety for Personnel 
 
• Reporting and Response, Emergency Response.  There needs to be a clear chain of 


command for timely information on potential problems associated with spills and releases 
 


• Actions to Address Resuspension Performance Standards and Other In-Water Quality 
Requirements.  The question of resuspension is of particular concern to the Community.  
As mentioned above, any language in the Plan or EE/CA that limits the EPA’s ability to 
require the best possible methods for reducing spillage and resuspension should be 
replaced. 


 
• Meaningful opportunity for review and comment of the complete CHASP should be 


given to the community prior to acceptance by the EPA. 
 
Ongoing Public Participation 
 
We intend to provide further comments separately, in the near future, on the November 2008 
draft of the Community Involvement Plan (CIP) for the Passaic River Contaminated Sediment 
Removal Project.  The most immediate priority for public participation, as noted above, is to 
ensure a meaningful opportunity for involvement in the development of the CHASP.  
 
Additional Concerns 
 
Additional concerns raised by community members during the public meeting, while not the 
subject of this current request for public comment, warrant mention again: 
 


• The integrity of the current bulkhead in place at the Tierra Solutions site and the impact 
of placing sheet metal walls for the removal project in close proximity to the bulkhead. 


 
• The location of the upland processing site and its proximity and impact to nearby 


communities. 







 
• The final disposal site and transport of the dredged material. 


 
• Hydrology impacts with the design and building of the sheet-pile enclosure.  Suggestions 


were made to design the enclosure with narrowing ends, like a canoe-shape, to help 
mitigate against hydrology impacts. 


 
• The final condition and remediation of the upland processing site.  As you are aware, 


many of potential upland processing sites themselves are contaminated.  It is anticipated 
that any closure of the upland processing site would include a complete remediation of 
the site. 


 
*** 


 
Thank you for this opportunity to comment on the proposed Plan and EE/CA for the Lower 
Passaic River – Phase I Removal.  While this is a significant first step in the remediation of the 
River, we continue to urge the EPA to quickly move forward with the complete cleanup of both 
the River and Newark Bay. 
 
Sincerely, 
 
 
Carol Johnston 
Ironbound Community Corporation 
 
Lawrence Levine 
NRDC 
 
Deborah Mans 
NY/NJ Baykeeper 
 
Capt. Bill Sheehan 
Hackensack Riverkeeper 
 
Cynthia Zipf 
Clean Ocean Action 
 
 
 
 
cc: Regional Administrator, Alan Steinberg, USEPA, Region 2 


Ray Basso, EPA, Region 2 
Dave Kluesner, EPA, Region 2 
Janine MacGregor, NJDEP, Site Remediation  
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