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Executive Summary 

On behalf of the United States Environmental Protection Agency (US EPA), the Minnesota 
Pollution Control Agency (MPCA) has completed a five-year review of the remedial action (RA) 
implemented at the FMC Site (Site) located in Fridley, Minnesota. This is the fourth five-year 
review for the Site which evaluates the effectiveness of the RA to date. 

Historically, industrial and hazardous waste generated fi-om naval ordnance manufacturing 
including plating wastes, paint, paint sludges, oils, bottom ash and chlorinated and non-
chlorinated solvents was disposed of at the Site. Initial remedial actions included construction of 
an on-site containment and treatment facility (CTF) to treat and contain soils contaminated with 
volatile organic compounds (VOCs) in 1983. Groundwater contamination was addressed 
through a groundwater extraction system, installed in 1987, and a monitoring well network. The 
groundwater extraction system continues to operate and VOCs remain in the groundwater at and 
down gradient of the Site. 

Protectiveness Statement(s): 

The protectiveness of the current remedy as concluded by this five-year review is as follows: 

Groundwater 

The remedy selected to address groundwater contamination is currently protective of human 
health and the environment in the short term^. In order for the remedy to be protective in the 
long-term the following actions need to be completed: 

The monitoring well network must be expanded and the groundwater 
plume must be fully defined; 
MCLs or health based cleanup values are to be achieved at the Site 
boundary; 
Updates to the Site monitoring plan need to be completed; 
The capture of the groundwater extraction system must be further 
evaluated; 
A complete risk assessment is to be conducted with regard to the seep; 
Effective institutional controls are in place at and near the site that are 
protective in the short term and apply to all activities that may lead to 
potential exposure; In order to assure long term protectiveness, additional 
institutional controls on BAE property and nearby property will be 
evaluated. 
Remedial action addressing exposure at the seep must be completed (if 

See Appendix A for MPCA's position on the short term protectiveness. 
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determined to be necessary by the risk assessment); 
Further evaluation needs to be conducted for additional remedial action 
utilizing data collected from additional investigations; • 
Improvements to data evaluation and presentation within Annual 
Monitoring Report to be made. 

Soil 

Soil removal actions were conducted prior to implementation of the ROD and decision 
documents for the Site. The US EPA and MPCA have found soil removal actions to be 
protective of human health and the environment. Continued monitoring of CTF monitoring 
wells and data evaluation is required to assure continued long term protectiveness. In addition 
institutional controls may need to be implemented to assure the CTF remains protective in the 
long-term. A review of ICs will be conducted in an IC plan to determine what additional ICs are 
ne<;ded. 

Site Wide 

The selected remedy to address groundwater contamination at the site is protective of human 
health and the environment in the short term. In order for the groundwater remedy to be 
protective in the long-term, actions identified in the protectiveness statement in the groundwater 
an<l recommendations section of this five-year review must be implemented. The soil removal 
actions and CTF have been identified by the MPCA and US EPA as protective, although 
institutional controls are may be needed to assure long-term protectiveness. 
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Five-Year Review Summary Form 

Site name (from WasteLAN): FMC Corporation; (from CERCLIS); FMC Corp. (Fridley 
Site) 

EPA ID (fi-om WasteLAN): MND006481543 

Region: 5 State: MN City/County: City of Fridley/Anoka County 

SITI- STATUS 

NPL status: Final 

Remediation status (choose all that apply): Operating 

Multiple OUs?* NO Construction completion date: 12/15 /1987 | 

Has site been put into reuse? NO | 

RHVIhW STATl S 

Lead agency: Mirmesota Pollution Control Agency 

Author name: Deepa de Alwis 

Author title: Project Leader Author affiliation: MPCA 

Review period:** 9/15 /2008 to 3 / 1 7/ 09 

Date(s) of site inspection: 11 /12 / 2008 

Type of review: 
Post-SARA 

Review number: 4 (fourth) 

Triggering action: 
Previous Five-Year Review Report 

Triggering action date (from WasteLAN): 3/17 /2004 

Due date (five years after triggering action date): 3 /17 /2009 

* ["OU" refers to operable unit.] 
** [Review period should correspond to the actual start and end dates of the Five-Year Review 
in WasteLAN.] 
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Five-Year Review Summary Form cont'd. 

Issues: 

Issues identified by this five-year review are summarized below: 

• Remedial Action Objectives (RAOs) from the previous decision 
documents are unclear. 

• MCL or health based cleanup values have not been achieved at the site 
boundary as required by the ROD. 

• Data reviewed related to groundwater capture is inconsistent and/or not up 
to date. Additional evaluation of the capture zones of the groundwater 
extraction system is necessary. At the time of this review, data was not 
available to review the effect the Variable Frequency Drive (VFD) 
installed at RW2 has on the capture zone. 

• A seep downgradient of the site provides a potential exposure pathway for 
VOC impacted groundwater. 

• The monitoring well network at the Site is not adequate to provide data 
representative of current groundwater conditions. The existing monitoring 
wells in place do not provide adequate plume delineation downgradient of 
the Site. 

• Institutional controls must be evaluated to ensure protectiveness. If these 
institutional controls are found to be inadequate, additional institutional 
controls will be needed to ensure all activities at the site are protective. 

Recommendations and Follow-up Actions: 

Rec:ommendations identified by this five-year review are necessary to assure long-term 
j)rotectiveness at the Site. Recommendations identified by this report include: 

• Further development and clarification of RAOs stated in the ROD. 

• Further evaluation of the extraction system capture zones; 

• Update system capture zone information; 

• Evaluate options to control potential exposure at the seep; 
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• Enhance existing monitoring well network and improve data presentation 
and trend analysis in Site monitoring reports. 

• Evaluate existing institutional controls and implement additional ICs as 
necessary. 

Recommendations and follow-up actions are detailed in Section IX of this five-year review. If 
the ROD is determined to be inadequate to ensure implementation of the recommendations and 
follow up actions, the ROD may be revised by an Explanation of Significant Differences (ESD) 
or a ROD Amendment. 

Protectiveness Statement(s): 

The protectiveness of the current remedy as concluded by this five-year review is as follows: 

Groundwater 

The remedy selected to address groundwater contamination is currently protective of human 
health and the environment in the short term''. In order for the remedy to be protective in the 
long-term the actions need to be completed as listed in the Executive summery on page 9. 

Soil 

Soil removal actions were conducted prior to implementation of the ROD and decision 
documents for the Site. The US EPA and MPCA have found soil removal actions to be 
protective of human health and the environment. Continued monitoring of CTF monitoring 
wells and data evaluation is required to assure continued long term protectiveness. In addition 
institutional controls should be implemented and monitored to assure the CTF remains protective 
in the long-term. 

Site Wide 

The selected remedy to address groundwater contamination at the site is protective of human 
health and the environment in the short term''. In order for the groundwater remedy to be 
protective in the long-term, actions identified in the protectiveness statement for groundwater 
and recommendations section of this five-year review should be implemented. The soil removal 
actions and CTF have been identified by the MPCA and US EPA as protective, although 
institutional controls are necessary to assure long-term protectiveness. 

'' See Appendix A for MPCA's position on the short term protectiveness. 
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Five-Year Review Report 

I. Introduction 

The Purpose of the Review 

The purpose of the five-year reviews is to determine whether the remedy at a site is protective of 
human health and the environment. The methods, findings, and conclusions of reviews are 
documented in Five-Year Review reports. In addition, Five-Year Review reports identify issues 
found during the review, if any, and recommendations to address them. 

Authority for Conducting the Five-Year Review 

The Minnesota Pollution Control Agency (MPCA) is preparing this five-year review pursuant to 
CERCLA §121 and the National Contingency Plan (NCP). CERCLA §121 states: 

If the President selects a remedial action that results in any hazardous 
substances, pollutants, or contaminants remaining at the site, the President shall 
review such remedial action no less often than each five years after the 
initiation of such remedial action to assure that human health and the 
environment are being protected by the remedial action being implemented. In 
addition, if upon such review it is the judgment of the President that action is 
appropriate at such site in accordance with section [104] or [106], the President 
shall take or require such action. The President shall report to the Congress a 
list of facilities for which such review is required, the results of all such 
reviews, and any actions taken as a result of such reviews. 

rh(; MPCA interpreted this requirement fijrther in the National Contingency Plan (NCP); 40 
CFR §300.430(f) (4) (ii) states: 

If a remedial action is selected that results in hazardous substances, pollutants, or 
contaminants remaining at the site above levels that allow for unlimited use and 
unrestricted exposure, the lead agency shall review such action no less often than every 
five years after the initiation of the selected remedial action. 

Whip Conducted the Five-Year Review 

The MPCA, in consultation with the United States Environmental Protection Agency (US EPA) 

15 



Region 5, has conducted a five-year review of the remedial actions implemented at the FMC Site 
in Fridley, Minnesota. The MPCA conducted the review from September 2008 through 
September 2009. This report documents the results of the review conducted with the assistance 
of MPCA contractor. Delta Consultants of St. Paul, Minnesota. The MPCA is the lead 
environmental regulatory agency for the implementation and oversight of response actions at the 
FMC Site. 

Other Review Characteristics 

This is the fourth five-year review for the FMC Site. The triggering action for this statutory 
review is the date of the previous five-year review, as shown in the US EPA WasteLAN 
database: March 17, 2004. This five-year review was conducted by the MPCA following US 
EPA requirements as stated in the Superftind Amendments and Reauthorization Act (SARA) of 
1986. US EPA statutory review is required for sites where hazardous substances will remain on-
site upon completion of the remedial action and the Record of Decision (ROD) was signed after 
October 17, 1986. The ROD for the FMC Site was signed on September 30, 1987, and based on 
performance criteria established by the ROD it is likely that hazardous materials will remain on-
site preventing unlimited use and unrestricted exposure. 

II. Site Chronology 

Table 1: Chronology of Site Events 

Event 

Fonner FMC employee informed the MPCA 
of the disposal of industrial and hazardous 
waste from the 1940's through 1969 on the 
FMC Site. 

FMC, at the request of the MPCA initiated an 
investigation of the FMC Site. 

Administrative Order and Interim Response 
Order by Consent 

The FMC Site was place on the National 
Priorities List (NPL) 

Date 

November 1980 

December 1980 

Junes, 1983 

September 8,1983 
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Table 1: Chronology of Site Events 

Event 

MPCA executed an FMC Site Enforcement 
Decision Document under the Minnesota 
Environmental Liability and Response Act 
(MERLA) that documented the MPCA's 
Selection of a Remedial Action (RA) for the 
contaminated groundwater at the Site. 

FMC and the MPCA signed a Response Order 
by Consent under Minnesota Environmental 
Liability and Response Act (MERLA) for the 
implementation of the RA. 

FMC Site ROD is signed, which documented 
the US EPA's selecfion of the RA for the 
contaminated groundwater at the Site. 

Initiation of groundwater extraction fi-om the 
extraction wells on the FMC Site. 

Completion of the First Five-Year Review 
Report. 

Completion of the Second Five-Year Review 
Report. 

Extraction Well Capture Zone Analysis 

Completion of the Third Five-Year Review 
Report 

Quality Assurance Project Plan for the Site is 
updated 

Vertical Aquifer Profiling was conducted at 
the Site to ftxrther understand Site geologic 
conditions. 

Monitoring Well Network modified 
eliminating long screened wells. 

Seep assessment and dye tracer study 
prefonned. 

Date 

October 16, 1986 

October 28, 1986 

September 30, 1987 

December 7, 1987 

September 30, 1992 

March 30, 1999 

June 2003 and June 2004 

March 17, 2005 

March 2004 

August, 2004 and October 
2005 

October 2005 

August 2007 
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III. Background 

Physical Characteristics 

The FMC Site is located on East River Road within the City of Fridley in Anoka County, 
Minnesota (Figure 1). The FMC Site consists of 18 acres including 5 acres purchased by 
Burlington Northern Railroad (BNR) from FMC in 1969 and 13 acres currently operated by BAE 
Systems Land and Armaments L. P. (BAE). BAE was formerly knovra as United Defense L.P. 
(UDLP) and prior to that as FMC. Figure 2 identifies Site boundaries as well as BAE and BNR 
property boundaries. The Site is located approximately 1,000 feet east of the Mississippi River, 
approximately 30 feet above the river. Groundwater flow at the Site is generally to the west and 
southwest toward the river. 

Land and Resource Use 

The BNR portion of the Site currently consists of open space, a storm water retention pond and 
an above ground storage tank (AST). The BAE portion of the Site consists of open space and a 
containment and treatment facility (CTF) constructed to contain contaminated soil excavated 
from the Site. The CTF is discussed further in the Initial Response portion of this review. 

Land adjacent to the Site consists of the Naval Industrial Reserve Ordnance Plant (NIROP) 
Superftind Site to the north; industrial land use to the south; recreational land to the west; the 
MWW property to the south west; and commercial/light industrial to the east. Residential 
properties are located to the east of the adjacent commercial/light industrial properties and to the 
west across the Mississippi River. Fridley production well 13 is located adjacent to the north 
property boundary of the NIROP Site. 

Currently all of the properties on or immediately adjacent to the Site are connected to municipal 
water supply. At the time of this five-year review there are no known land use changes affecting 
the protectiveness of the selected remedy for the Site. 

History of Contamination 

The FMC Site and the adjacent NIROP Site to the north are utilized to manufacture advanced 
naval weapons systems. The northern portion of the facility was originally owned by the U.S. 
Navy, while the southern portion was owned by FMC. The NIROP and FMC Sites were 
operated by FMC and later by FMC's successors UDLP and BAE. The separate property 
ownership necessitated the formation of the two (FMC and NIROP) Superftmd sites in the 
1980's and 1990's. This five-year review report addresses only the FMC Site. 

Disposal of waste generated by the naval ordinance manufacturing facility occurred on portions 
of the FMC Site between the 1940's and 1969. Wastes disposed of on the FMC Site included: 
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plating wastes, paint, paint sludges, oils, bottom ash, chlorinated and non-chlorinated solvents. 

In 1980, MPCA staff received information regarding the past disposal practices at the Site and 
reciuested FMC initiate an investigation to determine the extent of contamination. The 
in>'estigation revealed that soil in the disposal areas were contaminated with Volatile Organic 
Compounds (VOCs). During the investigation, 44 drums containing hazardous materials were 
discovered and disposed of at Resource Conservation and Recovery Act (RCRA) approved 
facilities. Groundwater at the Site was found to be contaminated by chlorinated and non-
chlorinated VOCs. Most significantly, trichloroethene (TCE) was identified as composing 
ap]3roximately 98 percent of the VOC contamination. The groundwater plume associated with 
the Site enters the river upstream of the Mirmeapolis Water Works (MWW) raw water intake. 
Additional investigation of the surface water in the Mississippi River identified low level TCE 
concentrations at the MWW intake. The MWW provides potable water to approximately 
500.000 people within the Minneapolis area. 

Initial Response 

Sail 

In June 1983, an Administrative Order and Interim Response Order by Consent (Consent Order) 
regarding impacted soil at the Site were executed by FMC, the MPCA and the US EPA. Soil 
identified as having a VOC concentration of one part per million (ppm) or greater was excavated 
if above the groundwater table. The soil was placed into an on-site engineered CTF. The CTF 
was constructed in compliance with RCRA requirements for an in-ground storage facility in May 
and June of 1983. The CTF is double lined and provides for leak detection and leachate 
collection. The CTF also includes a gas extraction system that was connected to a carbon filter 
system until November 2001. In 2001 the carbon filter system was bypassed due to low 
concentrations of VOC being removed. Groundwater monitoring associated with the CTF is 
addressed in the operations permit for the CTF and reported in FMC Site annual monitoring 
reports (AMR). The location of the CTF and excavated areas are shown on Figure 3. 

Groundwater 

In October 1984, a Remedial Investigation (RI) report entitled. Summary of Analytical Data, was 
submitted by FMC pursuant to the Consent Order. FMC submitted a proposed Feasibility Study 
(FS) in January 1985. The FS was determined to be incomplete by the MPCA. An addendum to 
the proposed groundwater FS was submitted to the MPCA in May 1985. The MPCA accepted 
the I'S as complete in August 1985. 

The RI identified an unconfmed aquifer separated from a confined alluvial aquifer by a clay 
layer at the Site. VOC concentrations were detected at the Site in both the confined and 
unt;onfined aquifers. Groundwater monitoring was initiated at that time and continues at the Site 
as pan of the selected remedial action described in the ROD. 
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The ROD for the site was signed on September 30, 1987 and identifies the selected remedy to 
address VOC contaminated groundwater at the Site. Groundwater is the only operable unit 
identified by the ROD. In December 1987, construction of the groundwater extraction system 
was completed. The system consists of five extraction wells discharging to the municipal 
sanitary sewer. Groundwater is discharged under permit to a publicly owned treatment works 
(POTW) operated by the Metropolitan Council Environmental Services (MCES). Three of the 
groundwater extraction wells (RW3, RW4, and RW5) are completed in the confined aquifer. 
Two of the groundwater extraction wells (RWl, RW2) are completed in the shallow unconfmed 
aquifer. The groundwater extraction system has been in operation since December 7, 1987. 
However, operation of RWl was discontinued shortly after system startup due to the well 
pumping dry. 

Basis for Taking Action 

Previous waste disposal practices have been identified as the cause of soil and groundwater 
contamination at the site and the basis for taking action at the Site. 

Soil 

The 1984 RI report submitted by FMC identifies the location and extent of soil contamination 
found at the Site prior to removal and containment of contaminated soils in 1983. VOCs, most 
commonly TCE, and metals were detected in soil samples collected at the Site. Soil 
contamination was addressed through the construction and completion of the CTF to contain and 
treat contaminated soil. Impacted soil was excavated to the water table and placed into the 
engineered, double lined CTF cell located on the east central portion of the Site. The removal 
action was undertaken to comply with the 1983 Administrative Order by Consent. The soil 
removal and containment successfiilly controlled risk to human health and the environment 
associated with soil contamination at the Site. 

Groundwater 

Contaminants of concern (COC) in groundwater as stated in the ROD are: TCE, 
tetrachloroethene (PCE), benzene, toluene, xylene and other VOCs. TCE accounts for the 
majority of VOC mass in the Site's groundwater. Groundwater is the only operable unit (OUl) 
addressed by the ROD. Groundwater at the Site generally flows to the west or south west toward 
the Mississippi River. This section of river is classified for use as a domestic water supply 
(Class IC) and as unlimited use recreational water to be protected as a drinking water supply 
(Class 2Bd) and for use as industrial consumpfion (Class 3C) by Minnesota Rule 7050. VOC 
contaminated groundwater enters the river immediately upstream of the MWW supply intake. 
The MWW is a municipal water supply for approximately 500,000 people within the 
Minneapolis area. Contaminated groundwater at the FMC Site migrating to the Mississippi 
River could potentially increase risk to human health and the environment due to current use, 
potential use and exposure to the COC entering the river. 
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IV. Remedial Actions 

Remedy Selection 

The ROD for the FMC Site dated September 30, 1987, addresses groundwater as the only 
operable unit for the Site. The selected remedy described in the ROD includes three parts: 

• Groundwater extraction and discharge to the sanitary sewer system; 

• Monitoring to assure the effectiveness of the remedy and to define 
termination of the extraction system; 

• Institutional controls to mitigate against usage of contaminated 
groundwater between the FMC and BNR lands and the Mississippi River 
by private or municipal wells. 

The ROD utilizes maximum contamination levels (MCL) (5 micrograms per liter (ug/1)) or 
health based cleanup levels for TCE as performance criteria at the downgradient Site boundary to 
delermine system effectiveness. The Site monitoring program is described in the ROD and 
fiirther detailed in the quality assurance project plan (QAPP) approved in March 2004 by MPCA. 
The QAPP identifies Site monitoring frequency, procedure, analysis and locations. 

Grjundwater Extraction System 

The remedy selected by the ROD utilizes groundwater extraction for the purpose of source 
rediuction and plume containment. The groundwater extraction system components and system 
design are discussed in the Response Acfion Plan (RAP), dated October 28, 1986, and agreed 
upon b> FMC and the MPCA. The RAP specifically describes the groundwater treatment 
sys;tem and performance monitoring to determine hydraulic containment at the Site. 

Peiibrmance goals of the groundwater extraction system are identified on page 20 of the ROD; 
"The groundwater pump-out is designed to reduce contamination source areas and to reduce 
general offsite migration of elevated contaminant levels." Page 21 states "the proposed remedy 
addresses long term concerns. Page 21 also states that, "The selected alternative will ensure that 
M(]!Ls or health-based cleanup levels are met at the site boundary," and that "Upon 
implementation the pump-out system will prevent migration of highly contaminated groundwater 
from the FMC and BNR lands property boundary." 

Groundwater Monitoring 

The ROD also idenfifies groundwater monitoring as a part of the selected remedy for the Site. 
The monitoring plan described in the ROD consists of four parts; 1) extracted groundwater 
monitoring, 2) hydraulic containment monitoring, 3) aquifer monitoring and 4) receptor 
monitoring. The QAPP further defines the monitoring plan for the Site. Each part of the 
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monitoring plan has specific requirements intended to meet remedial action objectives described 
in the ROD. The monitoring plan described in the QAPP is summarized below. 

Part 1: Extracted Groundwater Monitoring. 
• Monitor the extracted groundwater for VOC concentrations. 
• Monitor the flow rate for each extraction well. 
• Sample RW2 and RW3 quarterly for VOC concentrations. 
• Sample RW4 and RW5 semi-annually for VOC concentrations. 
• Monitor extracted groundwater for the duration of system operation. 

The groundwater extraction and containment remedy utilizes five groundwater extraction wells 
that discharge to the municipal sanitary sewer for treatment at the Pigs Eye Waste Water 
Treatment Facility, a POTW, operated by the Metropolitan Council Environmental Services 
(MCES). Extracted groundwater monitoring is performed to determine flow rate and 
contaminant concentration. 

Part 2: Hydraulic Containment Monitoring 
• Collect groundwater elevation data quarterly from monitoring wells in the 

confined and unconfined aquifers. 

Groundwater elevations are measured quarterly to monitor the capture zones of the groundwater 
extraction wells. The remedial performance objective of hydraulic containment monitoring is to 
evaluate the effect the groundwater extraction system has on the unconfined and confined 
aquifers. 

Part 3: Aquifer Monitoring 
• Sample 20 monitoring wells in the confined and unconfined aquifers 

annually for VOC concentrations. 
• Wells are selected for sampling prior to each sampling event. 
• Annual monitoring reports are submitted. 
• The confined and unconfined aquifers are to be monitored for at least five 

years after extraction system shut down. 

The unconfined and confined aquifers are monitored to evaluate the groundwater plume on and 
off-site. Aquifer monitoring objectives are: obtain groundwater level measurements to evaluate 
capture zones of the extraction wells, collect samples for laboratory analysis to determine the 
extent and magnitude of contaminant migration and collect field data for natural attenuation 
indicators. 

Part 4: Receptor Monitoring 
• Monitor exisfing and potential receptors annually. 
• MWW raw water intake is monitored. 
• FMC-21A and FMC-21B are monitored. 
• FMC-21 and FMC-39 were identified as receptor monitoring points in the 

QAPP but have since been abandoned and replaced by FMC-21A and 
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FMC-2 IB. 

Receptor monitoring is conducted to evaluate risk to human health and the environment. 
Receptor monitoring is intended to provide data to evaluate risk to downgradient receptors. 

Remedy Implementation 

Remedial actions to address groundwater contamination at the Site were implemented as outlined 
in the 1986 RAP and 1987 ROD. The decision documents identify the selected remedy as a 
groundwater extraction system to reduce the migration of groundwater contamination in the 
unconfined and confined aquifers at and downgradient of the FMC Site boundary. The 
implemented remedy also utilizes a monitoring plan to monitor performance criteria established 
in the ROD to identify remedial progress at the Site. Institutional controls are in place to control 
groundwater use at and adjacent to the Site. 

Groundwater Extraction System 

Design plans for the groundwater extraction system are described in the RAP which was 
in<:luded as Exhibit A to the 1986 Response Order by Consent between the MPCA and FMC. In 
1987, the US EPA adopted this selected remedy as described in the ROD. The groundwater 
extraction system consists of five extraction wells positioned to limit off-site migration of 
contaminated groundwater. Extracted groundwater flow can be monitored for each individual 
weU prior to passing through a spray nozzle. Once extracted groundwater passes through the 
spray nozzle it is combined with the effluent from the other extraction wells and discharged to 
the sanitary sewer. The purpose of the spray nozzle is to allow VOCs to volatilize. 

Construction of the groundwater extraction system was completed on December 7,1987. RWl 
was found to continually run dry and has not operated since December 15, 1987. The 
groundwater extraction system construction is complete and its operation is ongoing. 

Extraction wells RWl and RW2 are completed in the unconfined aquifer in the BNR portion of 
the; Site. RW2 is the only extraction well completed in the unconfined aquifer currently operating 
at the Site. The 2007 AMR identifies RW2 as the most effective extraction well with regards to 
VOC removal. 

Extraction wells RW3, RW4 and RW5 are completed in the confined aquifer on the BAE portion 
of tlie Site. Assessment of the extraction system capture zone performed in March 2002 
identified possible benefits to increased pumping rates at RW3 and RW4. In October 2002 the 
performance of extraction wells RW3 and RW4 was enhanced by installing larger pumps. 

Capture zone analysis of the extraction system conducted in 2002 and 2003 evaluated the ability 
of the groundwater extraction system to prevent off-site migration of VOC impacted 
groundwater. The results of the capture zone analyses are discussed in Sections V, VII and VIII 
of this report. 
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Groundwater Monitoring 

Groundwater monitoring is conducted utilizing a monitoring well network arranged throughout 
the Site and adjacent downgradient properties. The monitoring well network is utilized to collect 
groundwater elevation data and groundwater samples for laboratory analysis. The groundwater 
monitoring program is discussed previously in the Remedy Selection portion of this report. 
Groundwater monitoring is conducted at the Site in accordance with the QAPP. All samples 
collected are analyzed for VOCs. 

• Groundwater samples are collected from 20 monitoring wells annually in October 
for laboratory analysis of selected VOCs. 

• Groundwater elevation measurements are obtained on a quarterly basis to 
determine groundwater flow and influence of the extraction well system. 

• Samples are collected for analysis of selected VOCs from the MWW intake, 
FMC-21A and FMC-2 IB as required by the receptor monitoring portion of the 
ROD. 

• Samples are collected from RW2 and RW3 on a quarterly basis (February, May, 
August, and November). 

• Samples are collected from RW4 semi-annually (February, August). 

• Samples are collected from RW5 semi-annually (May, November). 

Adjustments to the monitoring well network have been made since the previous five-year review. 
These include: well replacement, well modifications and installafion of additional wells. The 
changes to the monitoring well network were made at the request of the MPCA. Monitoring 
well network modifications were necessary to collect more accurate information of aquifer 
conditions during sampling events. At this time, the monitoring portion of the ROD is ongoing. 

Institutional Controls 

Institutional controls are required to ensure the protectiveness of the remedy. ICs are non-
engineered instruments, such as administrative and legal controls that help to minimize the 
potential for human exposure to contamination and that protect the integrity of the remedy. ICs 
are required to assure the long-term protectiveness for any areas which do not allow for 
imlimited use or unrestricted exposure (UU/UE), and are required also to maintain the integrity 
of the remedy. ICs are required at the Site because the remedy has not yet achieved full 
protectiveness necessary for UU/UE. 

Institutional controls (ICs) limiting the use of groundwater and construction of new groundwater 
production wells at and adjacent to the FMC Site are identified in the ROD as a part of the 
selected remedy for the Site. Institutional controls identified by the ROD include: 1) the 
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Minnesota Department of Health (MDH) approval authority over well construction and 
placement and 2) a City of Fridley ordinance prohibiting installation of a potable water supply 
well where municipal service is reasonably available. Institutional controls described by the 
ROD are considered to be complete, although more evaluation is necessary to ensure that 
institutional controls are providing long term protection. 

Currently, the Site is subject to the institutional controls listed in the table below: 

Table 2: Current Institutional Controls in Place 
Aieas that Do Not Support 
UU/UE Based on Current 
Conditions 
Groundwater 

IC Objective in Decision 
Document 

Limit groundwater use 
through existing State and 
City ordinances and 
regulations. 

Physical Area covered by 
Implemented IC 

MDH well approval authority 
applies to wells constructed 
throughout the State 
(Minnesota Rule 4725.1830). 
City of Fridley Ordinance 
requiring municipal water 
supply applies throughout the 
City of Fridley. 

Interviews with the MDH and the City of Fridley confirmed that institutional controls identified 
in the ROD remain in place. The MDH indicated that their policy for well notification and 
installation is in place and that the City of Minneapolis has a similar notification process that 
applies to the area downgradient of the Site as well. The City of Fridley requires water users to 
connect to the existing municipal water supply. 

Summary of IC Evaluation Activities and Need for Additional Work 

A map which depicts the current conditions of the Site and areas which do not allow for UU/UE 
will be developed in the IC plan discussed below. 

Table 3: Future Institutional Controls 
Media, Engineered controls 
and areas that do not support 
UU/UE 
Groundwater 

Groundwater 

IC Objecfive 

To Limit well construction 

Requirement for municipal 
water supply use 

IC Instrument Implemented or 
To Be Evaluated (TBE) 

Minnesota Rule 4725 
(Implemented) 
City of Fridley (Implemented) 
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1 Media, Engineered controls 
and areas that do not support 
UU/UE 

1 BAE property and 
groundwater 

BNR property and 
groundwater 

MWW property and 
groundwater 

Anoka County Park and 
groundwater 

IC Objecfive 

Prohibit construction, 
excavation or other access to 
soil and groundwater within 
areas identified as non-
UU/UE. 
Prohibit construction, 
excavation or other areas to 
soil and groundwater within 
areas identified as non-UU/UE 
Prohibit access to groundwater 
by methods other than well 
construction for areas 
identified as non-UU/UE 
Prohibit access to groundwater 
by methods other than well 
construction for areas 
identified as non-UU/UE 

IC Instrument Implemented or 
To Be Evaluated (TBE) 

Restrictive Covenant(TBE) 

Restrictive Covenant (TBE) 

IC options to be evaluated 
(TBE) 

IC options to be evaluated 
(TBE) 

At this time, although all ICs required by the ROD have been implemented, additional ICs may 
be needed to ensure the protection of the remedy is necessary to ensure effective long-term 
stewardship for all non-UU/UE areas of the Site. The ICs currently in place at the Site address 
specific activities and practices (well construction, municipal water connection). The evaluation 
of existing ICs indicate that additional ICs maybe needed beyond those identified in the ROD to 
ensure the remedy is protective of human health and the environment in the long-term. The 
evaluation of additional ICs will be done in an IC plan. 

The IC plan will look at the development of additional ICs and an IC monitoring and evaluation 
program to ensure long-term protectiveness at the Site. Additional ICs in the form of restrictive 
covenants for all areas on-site where UU/UE has not or will not likely be achieved will be 
developed. The process of implementing additional ICs should include review of the legal 
descriptions and confirmation of property ownership of affected properties to assure that all non-
UU/UE areas are addressed and covered by ICs developed. The restrictive covenants developed 
should include detailed descriptions of areas where UU/UE has not or will not be achieved. 
Review of available institutional control methods for off-site properties should be conducted to 
evaluate the most appropriate control method(s) for affected areas. To determine the need for 
additional institutional controls, an IC plan for the Site should be developed to review, 
implement, maintain, monitor and enforce the institutional controls for the Site. 
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CuiTcnt Compliance 

There are currently no known IC compliance issues at the Site. The ICs identified in the ROD 
appears to be functioning as intended based on the interviews and Site inspections. The MDH 
indicated that their policy for well notification and installation is in place and that the City of 
Minneapolis has a similar process that applies to the area downgradient of the Site as well. The 
City of Fridley stated they require water users to connect to the existing municipal water supply. 

While the existing ICs are protective for preventing use of contaminated groundwater, additional 
development of ICs and IC evaluation activities are needed to assure long-term protectiveness. 
Those additional activities include: enacting deed restrictions to assure that all required 
objectives are effectively addressed by the instruments; reviewing the legal descriptions to assure 
that all non-UU/UE areas are addressed; and assuring that effective ICs cover all areas which do 
not allow for UU/UE. This IC review should also include mapping activities: performance of a 
title search to confirm ownership and note any possible inconsistent encumbrances; and, assuring 
long-term stewardship at the Site. 

Long-Term Stewardship 

Compliance with ICs is necessary to assure long-term protectiveness of the remedy. Planning 
for long-term stewardship is required to assure the remedy fimctions as intended. 

Long-term stewardship involves assuring effective procedures are in place to properly maintain 
and monitor the Site. Long-term stewardship will ensure that the Site remedy including effective 
ICs are maintained and monitored so that the remedy continues to fimction as intended. Future 
Site monitoring plans should include regular IC monitoring and evaluations to ensure ICs remain 
protective. Future monitoring reports should include progress/protectiveness reports evaluating 
ICs currentiy in place, in progress or developed for the Site. 

System Operations/O&M 

During this review period the groundwater extraction system was operated by BAE. 
Unscheduled downtime due to power supply interruption, equipment malfunction or failure was 
addressed as necessary. As stated in the 2007 AMR and by BAE during the Site visit, 
;mticipated maintenance including extraction system cleaning occurred as necessary when flow 
rates were determined to be approximately 65 to 75 percent of flow capacity. Actual flow 
<;apacity was not identified in the documents reviewed for this five-year review. 

Annual operation and maintenance at the Site includes: monitoring flow rates at each extraction 
well., monitoring total system flow and discharge rates, quarterly monitoring of groundwater 
elevations at selected monitoring wells, maintenance and repair to the groundwater extraction 
system (as necessary) and weekly operational and equipment inspections. Extraction well 
monitoring includes quarterly or semi-annual sample collection for laboratory analysis of VOCs 
from each well. Additionally samples of the system effluent are collected monthly as required 
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by the MCES permit. 

Data collected from Site investigation activities documented in the 2004 Arcadis report entitled 
Results of Vertical Aquifer Profiling and Seep Assessment indicate a hydraulic connection 
between wells FMC 14 (located near RW4) and USGS-6 located near the seep on the river bank. 
The report recommended elevating the pump at RW4 to attempt to limit groundwater travel 
through this suspected preferential pathway and increase TCE removal from the confined 
aquifer. In August 2004, the pump in RW4 was elevated 14 feet within the well and remained in 
that position until August 2005. A March 2005 report by Arcadis, Results of Monitoring Well 
Installation and Extraction Well Modification, concluded that significant changes in TCE 
concentrations were not observed at RW4 while the pump was elevated. The 2005 report 
concluded that RW4 was hydraulically connected to FMC-14. 

Monitoring reports have indicated groundwater recovery rates at RW2 have required occasional 
shut down of this extraction well. In October 2008 BAE installed a variable frequency drive 
(VFD) to control pumping rates of RW2 and eliminate the need for pump shut down by 
maintaining a constant water table elevation. The VFD adjusts the pumping rate of RW2 to 
maintain the water level in the well at approximately 43 feet below ground surface (bgs) 
according to BAE during the Site visit. BAE indicated that the VFD was installed to control the 
pumping rate at RW2 and minimize downtime for this well. 

During the Site inspection, BAE also indicated that annual operations and maintenance costs 
over this review period are approximately $300,000 per year. BAE indicated that the majority of 
the annual cost is for water discharge to the sanitary sewer. They also indicated that the cost for 
water disposal is anticipated to increase in the near futvire, due to anticipated rate increases by 
MCES. 

Table 4: Armual System Operations/O&M Costs 

bates: 2003-2008 

Approximate 
annual O&M 
costs during this 
[review period 

Total Cost rounded to nearest $ 100,000 

$300,000 per year (According to Doug Hildre during 
Site visit) 

V. Progress Since The Last Review 

The protectiveness statement from the last five-year review dated March 17, 2004 is as follows: 

"The remedy is functioning as intended and is protective of human health and the 
environment in the short term. Long term protectiveness needs to be verified based on 
the follow up actions and recommendations. The remedy would be confirmed to be fiilly 
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protective if recommendations and performance standards cited in Section IX are 
implemented and met." 

Table 5 describes issues and recommendations from the last five-year review, follow up actions, 
outcomes and relevant dates. 

Table 5: Issues, Recommendations and Actions from the Last Five-Year Review 

Issue or 
Recommendation 
from Previous 
Review 

Inadequate data 
to determine if 
the revisions to 
the pumping rate 
h£i\ e increased 
the efficiency of 
the capture zone. 

Follow-up 
Actions 

Arcadis 
completed an 
evaluation of 
increased 
pumping rates on 
behalf of UDLP. 
The results of the 
evaluation are 
documented in a 
memorandum 
included as 
Appendix F, in 
the June 2004 
Monitoring 
Report. 

Party 
Responsible 

BAE 

Milestone 
Date 

None 
Stated 

Action Taken 
and Outcome 

Capture zones of 
extraction wells 
were evaluated 
and found to be 
inadequate to 
completely 
capture 
groundwater 
migrating off-site 
in the confined 
aquifer. 

Date of 
Action 

June 2004 
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Issue or 
Recommendation 
from Previous 

1 Review 

Inadequate 
monitoring 
network to 
evaluate the off-
site migration of 
the plume in the 
confined and 
unconfmed 
aquifers. 

A further 
definition of the 
lateral and 
vertical extent 
and magnitude of 
the contaminant 
plume in the 
unconfined and 
confined aquifers 
is necessary as 
outlined in the 
MPCA letter 
dated June 2, 

I2OO3. 

Follow-up 
Actions 

Arcadis 
performed 
multiple aquifer 
profile 
investigations at 
the Site. While 
on-site, 
modifications to 
the monitoring 
well network were 
performed. 
Modifications are 
documented in 
various reports 
and discussed 
below. 

Arcadis 
performed 
multiple aquifer 
profile 
investigations at 
the Site. 

Party 
Responsible 

BAE 

BAE 

Milestone 
Date 

None 
Stated 

None 
Stated 

Action Taken 
and Outcome 

Modifications to 
the monitoring 
well network 
were 
implemented at 
therequest of the 
MPCA. Further 
modifications are 
necessary to 
completely 
delineate the 
Site's plume. 

Vertical aquifer 
profiling and Site 
assessments 
improved vertical 
and horizontal 
delineation of the 
groundwater 
plume. However, 
comprehensive 
delineation is 
still incomplete. 

Date of 
Action 

Various 

Various 
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Issue or 
P.ecommendation 
fi-om Previous 
Review 

Further 
evaluation of the 
effectiveness of 
the increased 
pumping rate at 
RW3 and RW4. 

An evaluation 
should be 
performed to 
.determine if the 
existing remedial 
system is 
capturing 
ccirtamination at 
ar.d 
downgradient of 
i R W l . 

Follow-up 
Actions 

Arcadis 
completed an 
evaluation of 
increased 
pumping rates on 
behalf of UDLP. 
The results are 
documented in a 
memorandum 
included as 
Appendix F, in 
the June 2004 
Monitoring 
Report. 

Arcadis 
completed an 
evaluation of 
extraction well 
capture zones on 
behalf of UDLP. 
The results are 
documented in a 
memorandum 
included as 
Appendix F, in 
the June 2004 
Monitoring 
Report. 

Party 
Responsible 

BAE 

BAE 

Milestone 
Date 

None 
Stated 

None 
Stated 

Action Taken 
and Outcome 

Capture zones of 
extraction wells 
were evaluated 
and found to be 
inadequate to 
completely 
capture 
groundwater 
migrating off-site 
in the confined 
aquifer. 

The confining 
clay layer was 
determined to 
limit the 
migration of 
groundwater in 
the unconfined 
aquifer in the 
area of RWl and 
RW2. Additional 
information and 
groundwater 
elevation data 
provided in the 
June 2008 AMR 
does not support 
this claim. 

Date of 
Action 

June 2004 

June 30, 
2003 

and 

June 30, 
2004 
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Issue or 
Recommendation 
from Previous 

1 Review 

1 Annual 
monitoring 

1 reports should be 
more concise. 
Detailed data 
presentation and 
interpretation 
should be 

jincludedinthe 
AMR. 

If data from the 
modified 
monitoring well 
network indicates 

1 protectiveness is 
not achieved, 
modifications to 

Ithe current 
remedy or 
alternative 
remedial actions 

1 should be 
proposed and 

1 implemented. 

Follow-up 
Actions 

Submitted AMRs 
since the previous 
five-year review 
have consistently 
included 
additional 
information 
recommended by 
the previous five-
year review. 

Review of 
available data 
indicates long-
term 
protectiveness has 
not yet been 
achieved. 

Party 
Responsible 

BAE 

BAE 

MPCA 

US EPA 

Milestone 
Date 

None 
Stated 

None 
Stated 

Action Taken 
and Outcome 

Additional 
information has 
been included in 
AMRs submitted 
to the MPCA 
during this 
review period. 
Further 
improvements 
should be 
included in 
future AMRs. 

Documents 
reviewed did not 
indicate 
consideration or 
proposal of 
alternative 
remedial actions 
to address 
groundwater 
contamination 
associated with 
the Site. 

Date of 
Action 

Continuing 

None 
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Issue or 
FLecommendation 
from Previous 
PLcview 

F.ecommend-
ations listed 
above should be 
addressed as soon 
as possible and 
certainly soon 
enough that the 
effectiveness of 
the implemented 
recommendations 
ciui be evaluated 
in the next five-
yccir review. 

Follow-up 
Actions 

Most of the 
recommendations 
from the previous 
five-year review 
have been 
addressed. Further 
action to fulfill 
incomplete 
recommendations 
should be 
addressed as soon 
as possible. 

Party 
Responsible 

BAE 

MPCA 

US EPA 

Milestone 
Date 

None 
Stated 

Action Taken 
and Outcome 

Various 

Date of 
Action 

Various 

Recommendations from the previous five-year review and actions taken to address issues 
described in the previous five-year review are detailed below. 

Previous Recommendation #1: 
A further definition of the lateral and vertical extent and magnitude of the 
contaminant plume in the unconfined and confined aquifers is necessary as 
outlined in the MPCA letter dated June 2, 2003. 

Additional assessment of the vertical and horizontal extent of contaminated ground water at the 
Site was completed through multiple subsurface investigations conducted at the Site since the 
pre\ ious five-year review. The following reports detail Site activities and conclusions regarding 
the extent of contamination at the Site: 

• Results of Vertical Aquifer Profiling and Seep Assessment, Arcadis, 
August 19, 2004; 

• Results of Monitoring Well installation and Extraction Well Modification, 
Arcadis, March 1, 2005; 

• Results of Vertical Aquifer Profiling and Seep Assessment, Arcadis, 
February 15,2006; 

• Results of the Dye Tracer Study, Arcadis, August 22, 2007. 

These reports concluded: 
1) The horizontal extent and magnitude have been defined on the MWW 

property based on data collected during annual groundwater sampling 
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events and modifications made to the monitoring well network. 
2) On-site investigations also provided evidence of hydraulic connection and 

a possible preferential pathway in the subsurface between wells FMC-14, 
USGS-6 and the seep on the riverbank. 

3) Vertical aquifer analysis identified that VOC concentrations decreased 
with distance from the confining clay layer. 

The data reviewed during this five-year review does not support the first and second conclusions 
of these reports: 

1) Information identifying the extent and magnitude of groundwater 
conditions in the confined aquifer on the southern portion of the BNR 
property is unavailable due to the absence of monitoring wells completed 
within the confined aquifer. 

Data related to the extent and magnitude of the plume within the 
unconfined aquifer downgradient of the BNR property can not be 
collected utilizing the current monitoring well network on the MWW 
property. All monitoring wells downgradient of the BNR portion of the 
Site are completed in the confined aquifer. Additional data from the 
unconfined aquifer downgradient of the BNR portion of the Site is 
necessary. Recent data, as discussed in Section VII, Question C, has 
indicated TCE concentrations exceeding MCL or health based cleanup 
levels are present within the BNR portion of the Site in an area outside the 
capture zone of RW2. 

2) Additional investigation including the dye tracer study listed above has not 
been able to confirm the presence of a preferential pathway in the area 
between FMC-3 and USGS-6 and the seep on the riverbank. 

The data reviewed during this five-year review supports conclusion 3 of these reports. 

3) Samples collected during the vertical aquifer profiling studies from the 
confined aquifer at greater depths below the clay layer had lower VOC 
concentrations than samples collected closer to the clay layer. 

Previous Recommendation #2: 
The off-site monitoring network should be evaluated after the lateral and 
vertical extent and magnitude of the contaminant plumes have been 
defined. Modifications to the monitoring well network should be proposed 
and implemented. The well network should monitor the lateral and vertical 
extent and magnitude of the off-site plumes, the effectiveness of the 
groundwater capture system in preventing the off-site migration of 
contaminant plumes, the progress of the groundwater cleanup in achieving 
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cleanup goals and should evaluate potential exceedances of the surface 
water standards prior to plume discharge to the Mississippi River. 

Mxtdifications to the monitoring well network have been implemented throughout this review 
period. The following monitoring well network modifications were implemented during this 
review period as documented in the submitted AMRs: 

2004: Replaced wells FMC-53 and FMC-54; 
Installed FMC-54A, FMC-21 A, FMC-2 IB and FMC-3 5 A; 

2005: Installed FMC-70; 
Abandoned FMC-39; 
Modified screen lengths of FMC-37, FMC-45, FMC-53 and FMC-54. 
(Monitoring wells FMC-53 and FMC-54 were reported to have been 
replaced in Section 2 of the Groundwater Extraction System Annual 
Monitoring Report for 2004, submitted in 2005.) 

2006: Installed FMC-71; 
2007: No documented changes to the monitoring well network. 

Tfie monitoring well network modifications were generally implemented on the MWW property 
to the south and west of the Site. Wells FMC-53, FMC-54, FMC-54A, FMC-2 IB, FMC-35A 
and FMC-71 were completed in the confined aquifer. Wells FMC-21A and FMC-70 were 
completed in the unconfined aquifer. 

The monitoring well network is still not sufficient to monitor the groundwater plume at and 
dov^ngradient of the Site. Groundwater within the unconfined aquifer downgradient of the BNR 
property can not be monitored due to the absence of downgradient, unconfined aquifer 
monitoring wells. Additionally, groundwater within the confined aquifer in the southern portion 
of tlie BNR property can not be monitored due to the absence of confined aquifer monitoring 
wells in this portion of the Site. 

Previous Recommendation #3: 
A ftirther evaluation of the effectiveness of the increased pumping rate at 
RW3 and RW4 on the capture zone and plume migration is needed. 

Evaluation of the increased pumping rates in RW3 and RW4 was discussed in a 2003 Arcadis 
technical memorandum submitted as Appendix F to the 2004 AMR. The technical memorandum 
found that the capture zones of RW3 and RW4 with increased pumping rates continued to be 
inadequate to prevent contaminated groundwater from migrating off-site. 

Evaluation of groundwater elevation contour figures supports this conclusion (Figure 3). 
Groundwater contour figures submitted in AMRs over this review period identify the 
approximate area of influence for wells RW3 and RW4. 
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Previous Recommendation #4: 
An evaluation should be performed to determine if the existing remedial 
system is capturing contamination at and downgradient of RWl. 

Evaluation of the capture zone of the extraction system was discussed in the 2003 Arcadis 
technical memorandum submitted as Appendix F to the 2004 AMR. The technical memorandum 
found the underlying clay confining layer was enhancing the performance of the capture zone of 
RW2 in the unconfined aquifer and limiting plume migration in this area. The technical 
memorandum also concluded that the clay layer was promoting the effectiveness of the capture 
zone near RWl and RW2 and prohibiting plume migration in the unconfined aquifer in the area 
ofRW2. 

This claim can not be verified as recent data indicates plume migration may be occurring to the 
south of the RW2 capture zone. Groundwater elevation data presented in the 2007 AMR (Figure 
4) indicates groundwater flow is to the south in the area of FMC-50. Additionally this evaluation 
was completed prior to the addition of the VFD which affects the pumping rate and therefore the 
capture zone of RW2. 

Previous Recommendation #5: 
The ROD specifies that "the effectiveness of the groundwater pump-out 
and treatment system will be assessed through monitoring of receptors, 
groundwater levels, groundwater contaminant concentrations and 
discharge to the sanitary sewer." Utilizing the data from the modified 
monitoring well network, a more detailed data presentation and 
interpretation should be included in the AMR, to assist in the evaluation of 
the effectiveness of the remedy. The additional data presentation should 
include, but not be limited to, concise and legible tables, tables with all of 
the detected VOCs with their respective HRL and MCL, isoconcentration 
maps for the two aquifers, equipotential maps, capture zone maps, etc. In 
addition to additional data presentation, the AMR should include a concise 
and informative interpretation of the data to assist the reader in evaluation 
the effectiveness of the remedy. 

Recendy submitted AMRs have included additional information when compared to reports 
submitted prior to the last five-year review. However, as discussed in Section IX of this report 
fiirther improvements are required. 

Previous Recommendation #6: 
If data from the modified monitoring well network indicates the current 
remedy does not meet cleanup goals, or if data indicates that 
protectiveness is not achieved, modifications to the current remedy or 
alternative remedial actions should be proposed and implemented 
conditional on regulatory approval of such changes. 
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Data submitted over this review period suggests that remedial action performance criteria 
required for termination of the groundwater extraction system operation described in the ROD 
have not been met at the Site boundary. Additional remedial action suggestions or modifications 
to the selected remedy have not been documented at the time of this review. Therefore this 
recommendation from the previous five-year review is not complete and will be addressed in 
Section IX of this review. 

Previous Recommendation #7: 
The recommendations listed above should be addressed as soon as 
possible and certainly soon enough that the effectiveness of the 
implemented recommendations can be evaluated in the next five-year 
review. 

Some of the recommendations suggested in the previous five-year review have not been met. 
The recommendations that have been addressed during this review period are evaluated in this 
section of the five-year review. Recommendations that have not been satisfied are included in 
the Section IX of this review. 

VI. Five-Year Review Process 

Administrative components of the Five-year review Process 

The responsible party (RP) was notified and given the opportunity to contribute to the content of 
this report. A public notice was published in the Fridley/Columbia Heights Sun-Focus on 
October 16, 2008. This document was initially drafted by Delta Consultants on behalf of the 
Ml'CA and submitted to the MPCA for finalization. 

Components associated with this review include: 
September 19, 2008 File review at MPCA 
October 16, 2008 Public Notice Published 
October - November 2008 Interviews with MCES, MWW, MDH, City of Fridley 
November 12, 2008 Site Visit 
January 8, 2009 Draft Review Submitted to MPCA 
June 12, 2009 Second Draft Submitted to MPCA Incorporating 

Comments from MPCA and US EPA 

Community Involvement 

Representatives from MWW, MDH and the City of Fridley were notified by a telephone 
interview that a five-year review was being performed. BAE representatives were interviewed in 
person during the Site inspection on November 12, 2008. 

lnt<;i'views with representatives from the City of Fridley were conducted by telephone and/or by 
email with Jim Kosuchar, Public Works Director and Scott Hickok, Community Development 
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Director. The representatives from the City of Fridley stated that the City had a well head 
protection program for the nearby Fridley municipal wells 1 and 13. They indicated that the city 
now utilizes these wells for emergency purposes only. Scott Hickok also indicated that the 
current property owner of the NIROP Site (ELT Mirmeapolis LLC) had indicated an intent to 
further subdivide the property and that the City of Fridley staff would alert the property owner to 
any city requirements that would need to be met prior to subdivision of the Site. 

Michael Convery, Hydrologist Supervisor, and David Rindal, Senior Engineer, with the MDH 
were also interviewed by telephone during the five-year review process. The MDH indicated 
that there were no concerns regarding the protectiveness of the selected remedy at the Site. 

In addition. Rick Malmberg from the MWW was interviewed by telephone during the five-year 
review process. The MWW did not express concern for the protectiveness of the selected 
remedy at the FMC Site. They did indicate plans to build chlorine handling facility and a new 
filtration facility on the MWW property in the near future. 

Doug Hildre and Timothy Ruda of BAE were interviewed during the Site inspection. BAE 
indicated they believed the selected remedy was protective of human health and the environment. 
BAE also acknowledged differences with MPCA staff regarding the performance of the selected 
remedy. BAE addressed the City of Fridley statement regarding additional development of the 
Site and indicated that fijture development to the north of the site was possible, but at this time 
was only in preliminary planning stages. At the time of the Site inspection, Mr. Hildre indicated 
that the system was operating under an expired MCES discharge permit and that a new permit 
was expected to be issued by MCES in the near future. Timothy Ruda was contacted on January 
15, 2009 to verify the status of the discharge permit. He indicated that permit 2020 had been 
reissued effective from November 1̂ ' 2008 through October 31, 2011. He also indicated that 
there were no changes to the discharge permit. 

Interview questions were submitted by email to Mr. Tom Flaherty of the MCES on November 
18, 2008. Mr. Flaherty indicated that MCES did not have any concerns or issues related to 
discharge from the FMC Site and that the site has operated in compliance with their permit 
requirements. 

Interview documentation is provided in Appendix B. 

A public notice announcing this five-year review was published in the Fridley/Columbia Heights 
Sun-Focus on October 16, 2008. A copy of the notice is included in Appendix C. No comments 
or concerns were received from the public concerning the FMC Site. 

Document Review 

All relevant documents associated with the Site were reviewed during this five-year review 
period. A complete list of documents reviewed is included in Appendix D. Documents 
reviewed include Site decision documents, annual monitoring reports, previous five-year 
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reviews, MPCA correspondence letters and additional assessment reports. 

Data Review 

Groundwater analytical data from AMRs and other assessment reports submitted to the MPCA 
were reviewed and are included in Appendix E. 

Groundwater Extraction System 

The groundwater extraction system has been operating at the Site since 1987. Since system start 
up over 983 million gallons of groundwater has been extracted, removing approximately 18,970 
pounds of total VOCs and approximately 15,969 pounds of TCE from the Site. Over this review 
period, volumes of groundwater extracted ranged from 63 million gallons in 2003 to 49.3 million 
gallons in 2007. Estimated VOCs removed over this review period ranged from 598 pounds in 
2003 to 261 pounds in 2005, with TCE comprising, 471 pounds and 196 pounds, respectively. 

Data reviewed indicates extraction well RW2 was the most effective extraction well and 
removed 95 percent of the contaminant mass in 2007. The higher removal rate of this well has 
be<jn identified as being linked to higher contaminant concentrations detected in the unconfined 
aquifer than those detected in the confined aquifer. 

Mass removal rates for the individual groundwater extraction wells were not provided for 
comparison in the submitted AMRs. Total mass removal rates and trend analysis should be 
included in future AMRs as discussed in Section IX of this report. 

Reporting inconsistencies were also identified in the 2003 and 2007 AMRs. Differences were 
identified in the amount of VOC and TCE extracted and the amount of VOC and TCE 
discharged to the sanitary sewer. In each of these reports, TCE volatilized within the system was 
reported to be greater than total VOC volatilized. Since TCE is included as a component of total 
VOCs, volatilization of more TCE than total VOCs is not possible and there is likely an error in 
the mass removal calculations. 

• The 2007 AMR reported 307 pounds of total VOC extracted and 247 pounds total 
VOC discharged to the sanitary sewer, indicating a total VOC volatilization loss 
of 60 pounds. In contrast, 255 pounds of TCE were extracted while 185 pounds 
of TCE was discharged to the sanitary sewer, indicating a total TCE volatilization 
loss of 70 pounds. This discrepancy is 10 more pounds of TCE volatilized than 
total VOCs. 

• The 2003 AMR reported 598 pounds of VOC extracted and 346 pounds 
discharged to the sanitary sewer, indicating a total VOC volatilization loss of 252 
pounds. In contrast, 471 pounds of TCE were extracted while 206 pounds of TCE 
was discharged to the sanitary sewer, indicating a total TCE volatilization loss of 
265 pounds. This discrepancy is 13 more pounds of TCE volatilized than total 
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VOCs. 

The inconsistencies identified above could lead to inaccurate mass removal rates and conclusions 
regarding the systems performance. The data reviewed and discussed above regarding the 
groundwater extraction system was collected by requirements described in Part one of the 
groundwater monitoring plan. 

Groundwater Monitoring 

During this five-year review period groundwater sampling and analysis was performed annually 
at selected monitoring wells located on-site and off-site and at wells completed in the confined 
and unconfined aquifers. Modifications to the monitoring well network were implemented 
during this review period. Modifications are previously discussed in Section V of this review. 

Groundwater monitoring activities at the Site followed the four part plan identified by the ROD 
and previously discussed in Section IV of this review. Data reviewed for part one of the 
groundwater monitoring plan is discussed above. Data reviewed for parts two through four are 
discussed below. 

Part 2: Hydraulic Containment Monitoring 

Groundwater elevations were gauged quarterly to identify groundwater flow and 
monitor performance of the groundwater extraction system. Groundwater 
elevations during this reporting period indicated groundwater flow was typically 
to the west and southwest toward the Mississippi River. Groundwater elevation 
contour maps from the 2007 AMR indicated that the increased pumping rates at 
RW3 and RW4 did not completely capture groundwater between these two wells 
(Figures 3 and 4). 

Part 3: Aquifer Monitoring 

The 20 monitoring wells sampled during this review period varied from year to 
year. Typically monitoring wells sampled on-site were located within or near 
extraction well capture zones. TCE concentrations were detected above MCL or 
health based values beyond the Site boundaries in all sampling events during this 
review period. Cumulative TCE concentration data is included in Appendix E. 
Evaluation of concentration trends for VOCs other than TCE is difficult due to the 
absence of historic VOC concentrations presented in a cumulative format. 

Monitoring wells FMC-14, FMC-15 and FMC-36 had the highest TCE 
concentrations of on-site monitoring wells during the 2007 sampling event. 
FMC-14, FMC-15 and FMC-36 are located near or within the estimated 
groundwater capture zone of the nearest extraction well, as identified by 
groundwater elevation data collected in 2007. The highest concentrations 
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observed on-site in 2007 exceed MCL or health based cleanup levels and were 
collected at FMC-14 (564 ug/1), FMC-15 (580 ug/1) and FMC-36 (4,520 ug/1). 

Samples collected in 2007 from monitoring wells identified in the ROD as 
representing the Site boundary have TCE concentrations exceeding MCL or 
health based cleanup levels. FMC-45 had a TCE concentration of 18.5 ug/1. 
FMC-54 had a TCE concentration of 544 ug/1. FMC-51 was not sampled during 
2007; however the most recent sample collected from this location was 25 ug/1, 
collected in 2006. 

Samples collected from off-site monitoring wells also contained TCE 
concentrations exceeding MCL or health based cleanup levels. The highest 
concentrations observed off-site in 2007 were at FMC-54A (94.2 ug/l), FMC-21B 
(178 ug/1) and FMC-53 (73.8 ug/1). 

Overall contaminant concentrations detected in monitoring wells since system 
start up have declined as identified in Table 3-9 of the 2007 AMR and provided in 
Appendix E. Fluctuations in TCE concentrations in all Site associated monitoring 
wells have occurred during this review period and over the life of the Site. 
Monitoring and reporting inconsistencies have made specific trend analysis 
difficult for individual wells or individual areas of the Site. Additionally the 
monitoring well network does not provide for adequate data collection to evaluate 
the extent and magnitude of the plume, specifically downgradient of the BNR 
portion of the Site. 

Part 4: Receptor Monitoring 

Receptor monitoring as required by the ROD consisted of collecting samples from 
the MWW raw water intake, FMC-21, FMC-21A and FMC-2 IB. Samples were 
also collected from the groundwater seep located on the river bank when the seep 
was exposed, although the seep is not identified as receptor in the ROD, RAP or 
QAPP. 

MWW Raw Water Intake 

VOC concentrations in samples collected from the MWW raw water intake were 
not detected above MCL or health based cleanup levels during this review period. 
Only samples collected during 2003 had detectable concentrations of VOCs, 
including 1,1-dichloroethane and cis-l,2-dichloroethene. Both of these 
compounds were detected below regulatory action levels. 

Receptor Monitoring Wells 

Samples collected from FMC-21A and FMC-2 IB are reported as part of the 
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receptor monitoring program as required by the ROD. FMC-21A and FMC-2 IB 
are completed in the confined and unconfined aquifer, respectively, prior to the 
point groundwater discharges to the Mississippi River. Wells FMC-21A and 
FMC-2 IB were installed in 2004 to replace well FMC-21 due to low groundwater 
yield. 

• FMC-21 was sampled in 2003 prior to being abandoned, there were no 
compounds detected above MCL or health based cleanup levels. 

• FMC-21A is completed in the unconfined aquifer. Laboratory analysis of 
samples collected from FMC-21A has indicated TCE is present above 
MCL or health based cleanup levels. TCE concentrations detected in 
FMC-21A have ranged from 50.1 ug/l (2004) to 105 ug/l (2005) during 
this reporting period. 

• FMC-21B is completed in the confined aquifer. Laboratory analysis of 
samples collected from FMC-2 IB has indicated TCE is present above 
MCL or health based cleanup levels. TCE concentrations detected in 
FMC-21B have ranged from 22.8 ug/l (2004) to 178 ug/l (2007) and have 
been increasing since this well was constructed. 

• Other VOC detected in FMC-21A and FMC-2 IB include cis-1,2-
dichloroethene, trans-1,2-dichloroethene, PCE, and 1,1-dichloroethene; all 
detections of these compounds were below MCL or health based clean up 
values. 

Seep 

The seep located on the MWW property is visible periodically throughout the 
year depending on river flow. Samples were collected at the seep when possible. 
Additional exposure risks to potential receptors exist while the seep is exposed. 
Direct contact with VOC contaminated water is possible by humans, plants and 
animals. The seep was sampled during the 2004 through 2007 monitoring events. 

• Samples were collected from the seep at one point in 2004 and 2005 and 
at two points (east and west) in 2006 and 2007. 

• TCE concentrations detected in samples collected ranged from 4.4 ug/l 
(west sample 2006) to 780 ug/l (2004). 

• Samples collected from the east side of the seep indicated higher 
concentrations than samples collected from the west side of the seep. 

• TCE and PCE were detected exceeding MCL or health based cleanup 
values at one sampling location during each sampling event. The MCL 
for PCE is 
5 ug/l. 

• Other VOC compounds detected include: cis-1,2-dichloroethene, 1,1,1-
trichloroethane, 1,1-dichloroethene and 1,1-dichloroethane, all were 
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detected below MCL or health based values. 
Site Inspection 

A Site inspection was conducted on November 12, 2008 at the FMC Site by Deepa de Alwis, 
MPCA Project Leader, John Estes, Catherine Stott and Jacob Knapp of Delta Consultants; and 
Doug Hildre and Timothy Ruda of BAE Systems. A site inspection checklist is included in 
Appendix G and photographs from the site inspection are included in Appendix H. During the 
Site inspection access to the MWW property was not available due to MWW security 
procedures. Monitoring wells on the MWW property were observed through the fence and 
appeared to be in good condition. Monitoring and extraction wells observed on the BAE and 
BNR properties also appeared to be in good condition. 

VII. Technical Assessment 

Question A: Is the remedy functioning as intended by the decision documents? 

Yes, the remedy is functioning as intended by the decision documents. The intent of the selected 
remedy as described in the ROD is "to reduce contamination source areas and to reduce general 
ofisite migration of elevated contaminant levels". Remedy performance is monitored through 
groundwater and receptor monitoring at and downgradient of the Site. 

Groundwater Extraction System 

The groundwater extraction system is currently operating and continues to contain a portion of 
the contaminant plume at the FMC Site as identified by the 2003 and 2004 technical 
memorandums of capture zone analysis by Arcadis. The extraction system continues to remove 
VOCs from groundwater at the Site satisfying the ROD requirement to "reduce contamination 
source areas". The identified partial capture of the groundwater plume may not meet the 
qualitative ROD requirements to "reduce general offsite migration of elevated contaminant 
levels". 

At tlie time of this review the groundwater plume continues to exceed MCL or health based 
cleanup values at the Site boundary. The selected remedy continues to fimction at the Site as 
desijjned; however, the groundwater extraction system may be only partially containing the 
groundwater plume. The current monitoring well network does not adequately define the 
horizontal and vertical extent of the plume in either the confined or unconfined aquifers at or 
downgradient of the Site. The ROD will be reviewed to verify the appropriateness of the 
performance standards and RAOs of the ROD. If it is determined that the performance standards 
and: the RAOs stipulated in the ROD are inadequate to address the long term protectiveness of 
ihe human health and the environment, an evaluation will be performed to amend or modify the 
ROD through an ESD or ROD Amendment. 

Question B: Are the exposure assumptions, toxicity data, cleanup levels, and remedial 
action objectives (RAOs) used at the time of remedy selection still valid? 
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Yes, exposure assumptions at the Site have not changed since ROD implementation and most 
RAOs identified by the ROD are protective of human health and the environment. Toxicity data 
and cleanup levels described in the decision documents are still valid. Most of the applicable or 
relevant and appropriate requirements (ARARs) and to be considered (TBC) established in the 
ROD have not changed during this reporting period. However, an additional point of possible 
exposure and contaminant contact with humans, plants, animals and aquatic life has been 
identified at the groundwater seep downgradient of the Site. Samples collected at the Seep have 
consistently demonstrated exceedence of MCL or health based cleanup values. 

Question C: Has any other information come to light that could call into question the 
protectiveness of the remedy? 

Yes, a potential exposure pathway not identified in the Site decision documents exists 
downgradient of the Site. The short term protectiveness is not affected by the seep. The ROD 
will be reviewed to ensure the current appropriate performance standards are protective of 
human health and the environment. 

Groundwater Extraction System Capture Zone Analysis 

Information identified by the capture zone analysis and additional Site investigations identify 
possible locations where the selected remedy may not be protective of human health and the 
environment in the long term. However, based on conflicting information provided and the 
installation of the VFD, the extent of extraction well capture is unclear at this time. 

Confined Aquifer 

Analysis of the extraction well capture zones was conducted in 2002 and again in 2003 and 
submitted as Appendix F to the 2003 and 2004 AMRs. Capture zone analysis in each technical 
memorandum concluded that spacing between RW3 and RW4 was inadequate to completely 
capture the groundwater plume in this area of the Site. Monitoring well FMC-29A is the only 
monitoring well located between RW3 and RW4 and has had recent TCE concentrations slightly 
above MCL or health based cleanup levels. RW3, RW4 and FMC-29A are completed in the 
confined aquifer. Although TCE concentrations in FMC-29A have historically been near MCL 
or health based cleanup levels, data collected from downgradient, off-site, monitoring wells 
FMC-35a and FMC-53 have recently indicated groundwater in this area contains much higher 
concentrations of TCE than what is represented in FMC-29A. The increased downgradient 
concentrations indicate additional data is necessary to assess groundwater contaminant 
concentrations and groundwater flow conditions between RW3 and RW4. 

Unconfmed Aquifer 

Conclusions in the 2002 and 2003 capture zone analysis differed on the estimated southern 
extent of the capture zone for RW2. The 2002 technical memorandum identified RWl as the 
southern most extent of the capture zone, while the 2003 technical memorandum indicated the 
capture zone extended further to the south to FMC-50. Groundwater elevation contours 
identified in the most recent AMR indicate the southern most extent of the RW2 capture zone at 

44 



RWl as indicated in the 2002 capture zone analysis. 

Monitoring Well Network 

Confined Aquifer 

There are no monitoring wells on-site to the south of RW2 completed in the confined aquifer. 
There are two monitoring wells completed in the confined aquifer downgradient of this area. 
Data is not available regarding the on-site TCE concentrations or groundwater elevation data in 
the confined aquifer to the south of RW2. Additional information regarding the confined aquifer 
is necessary in this portion of the Site for plume delineation and groundwater flow analysis. 

Unconfined Aquifer 

The groundwater monitoring well network is not adequate to define plume extent or stability in 
the southern portion of the Site. Several groundwater monitoring wells are completed to the 
south of RW2 in the unconfined aquifer; however, many of these wells are consistently dry. 
Additionally there are no monitoring wells completed in the unconfmed aquifer downgradient of 
the Site boundary. 

R£;cent subsurface investigations on the BNR portion of the Site have indicated the presence of 
T(^E concentrations exceeding MCL or health based cleanup levels in groundwater to the south 
of RWl near FMC-50. An unrelated subsurface investigation was conducted in 2008 on behalf 
of CenterPoint Energy on the FMC Site. Results of groundwater samples collected near FMC-50 
identified concentrations of TCE at 1,100 ug/l. FMC-50 is to the south west of RWl. 
Groundwater elevations in the southern portion of the BNR property have not allowed consistent 
monitoring in this portion of the Site. For example FMC-50 is reportedly completed at a depth 
of 30 feet bgs. Groundwater was observed at a depth of 35 feet bgs in the 2008 soil boring near 
FMC-50, below the screened interval of FMC-50. Additionally, monitoring well FMC-46 in this 
portion of the Site has been dry for the majority of this reporting period. 

Groundwater Extraction System 

During the Site investigation portion of this five-year review BAE indicated that a VFD had been 
installed at RW2. The VFD was set to adjust the RW2 pumping rate to maintain a constant 
groundwater elevation and avoid pumping the well dry and pump shut down. However, 
chiinging pumping rates will cause changes to the capture zone of RW2 and could allow for 
contaminated groundwater to migrate downgradient of the Site. 

Seep 

Potential exposure to humans and actual exposure to terrestrial and aquatic plants and animals 
may exist at the seep on the MWW property. A fence surrounding the MWW property limits 
public access to the seep; however, the fence does not completely prevent access in the area of 
the seep. The seep is located in a difficult to access area at the bottom of a steep wooded bank; 
however access to this area by humans is possible. Photographs taken during the site visit 
(Appendix H) indicate the fence may not extend to the bottom of the embankment and may also 
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have gaps where access could be obtained; fiirthermore the fence does not restrict human access 
via the river. Access to the seep during periods of low flow is possible and humans, plants and 
animals could potentially be exposed to VOC contaminants exceeding MCL or health based 
cleanup levels. TCE impacted water exceeding MCL and health based cleanup values is 
discharged to the Mississippi River at all flow stages. 

Institutional Controls 

The City of Fridley and BAE have indicated that ELT Minneapolis LLC has expressed interest in 
property development directly to the north of the Site. Development of the Site and properties 
immediately adjacent to the Site could create potential exposure risks to human health and the 
environment. Additional institutional controls are necessary to prevent fiiture exposure risks 
associated with property development. Additionally, institutional controls identified by the ROD 
are not enforceable by the MPCA or US EPA under the current Site decision documents. 
Institutional controls currently in place are only applicable to specific activities and would not 
provide protection in all circumstances where exposure potential would exist. 

VIII. Issues 

Site conditions that may not be protective of human heath and the environment in the long-term 
are discussed below. 

Groundwater Extraction System Capture Zone Analysis 

Information identified by the capture zone analysis and additional Site investigations identify 
possible locations where the selected remedy may not be protective of human health and the 
environment in the long term. The extent of extraction well capture zones need to be fiirther 
evaluated. 

Confined Aquifer 

Analysis of the extraction well capture zones was conducted in 2002 and 2003 and submitted as 
Appendix F to the 2003 and 2004 AMRs respectively. Capture zone analysis in each technical 
memorandum concluded that spacing between RW3 and RW4 was too great to completely 
capture the groundwater plume between these extraction wells. As discussed in Section VI of 
this review, groundwater samples collected from monitoring wells downgradient of this area 
have identified the presence of TCE concentrations exceeding MCL or health based cleanup 
levels. 

Unconfined Aquifer 

The 2002 technical memorandum for capture zone analysis of RW2 indicated that the capture 
zone extended to RWl. Groundwater elevation data presented in the most recent AMR indicates 
that RWl is the approximate southerly extent of the RW2 capture zone. This conclusion 
conflicts with capture zone analysis for RW2 provided in the 2003 technical memorandum which 
states FMC-50 as the southern most extent of the RW2 capture zone. The recent installation of a 
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VFD in RW2 will affect the pumping rate and therefore the capture zone of RW2, At this time 
th e extent of capture for the groundwater extraction system is unclear. 

Recent groundwater samples collected during the Center Point Energy investigation indicate the 
presence of TCE impacted groundwater near the Site boundary to the south possibly beyond the 
ciipture zone of RW2. Groundwater elevation data indicates groundwater flow in this portion of 
the Site is to the South. Groundwater contaminant trend analysis in this area is inconclusive due 
to i)eriods of low groundwater elevations and limited data availability. 

Monitoring Well Network 

The monitoring well network at the Site does not provide adequate information to define the 
horizontal and vertical extent of the contaminant plume in the confined and unconfined aquifers. 

Confined Aquifer 

Monitoring wells in the confined aquifer in the area near FMC-29A may not adequately 
re]3resent groundwater migrating from the Site in an area between the estimated capture zones of 
RW3 and RW4. Concentrations at FMC-29A have historically been near the MCL or health 
based cleanup levels for TCE, however downgradient off-site monitoring wells FMC-35A and 
FMC-53 have shown concentrations that exceed the MCL or health based cleanup levels for TCE 
during each sampling event conducted during this review period. The presence of elevated TCE 
le\'els downgradient of FMC-29A indicates additional data collection representative of the area 
beaveen capture zones of RW3 and RW4 is necessary. 

Monitoring wells completed in the confined aquifer are absent from the area south of RW2. 
Groundwater data for the confined aquifer is not available due to the absence of confined aquifer 
monitoring wells in this area of the BNR property. 

Unconfined Aquifer 

Monitoring wells completed within the unconfined aquifer are not present down gradient of the 
BNR portion of the Site. The groundwater monitoring well network to be further evaluated to 
provide plume delineation or stability data for the southern portion of the Site. Groundwater 
monitoring wells to the south of RW2 are completed in the unconfined aquifer and many of these 
wells are consistently dry. Additionally there are no monitoring wells completed in the 
unconfined aquifer downgradient of the Site boundary. Recent sampling events have indicated 
that monitoring wells completed in the unconfined aquifer in the BNR portion of the Site are not 
yielding enough groundwater for water level measurements or sample collection. Boring logs 
completed during the Center Point Energy investigation in this portion of the Site indicate 
groundwater is present at 35 feet bgs while most monitoring wells in this area are completed at 
30 feet bgs. Boring logs from the Energy investigation also indicate that the clay layer is deeper 
than 40 feet bgs in the area of FMC-50. Information regarding monitoring well construction and 
groundwater elevations indicates the monitoring well network in the unconfined aquifer in this 
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portion of the Site may not be adequate to define or monitor plume conditions. The absence of 
the clay layer at a depth of 40 feet bgs indicates that additional wells could be completed deeper 
within the unconfined aquifer than those currently in place and would provide more consistent 
groundwater data. 

Groundwater Monitoring 

VOC concentrations exceeding MCL or health based cleanup levels are present beyond the Site 
boundary. TCE concentrations exceeding MCL or health based cleanup levels are present at off-
site monitoring wells downgradient of the Site boundary. Groundwater samples collected 
identified TCE concentrations exceeding MCL or health based cleanup levels at twelve of 
seventeen downgradient monitoring wells. TCE concentrations exceeding MCL or health based 
cleanup levels were also detected in water collected from the seep on the Mississippi River bank. 

Migration Pathways 

Cross sections provided in the 2007 AMR were reviewed during this five-year review (Figures 7 
through 11). Cross section B-B' extends from FMC-30 through FMC-15 on the FMC Site. This 
cross section should be updated to include data from the BNR portion of the Site. The cross 
section should also include information identifying the depth and extent of previously excavated 
areas. The depth and extent of the excavations relative to the confining clay layer and water 
table should be evaluated to identify the presence of possible contaminant migration pathways 
between the confined and unconfined aquifers. 

Future development at the MWW could also provide soil vapor intrusion risk to MWW 
personnel. Possible exposure to impacted soil vapor downgradient of the Site may be possible 
based on the location of the identified groundwater plume and the location of MWW buildings. 
Additionally documents reviewed during this five-year review did not indicate soil vapor 
intrusion assessments had been previously conducted. 

Seep 

Current conditions at the Site have identified a potential exposure point exceeding MCL or 
health based cleanup levels beyond the Site boundary at the seepage point along the Mississippi 
River. The seep is visible periodically throughout the year and groundwater is discharged 
directly to the river from the seep. The seep, when exposed during periods of low flow provides 
a pathway for potential human exposure to water containing TCE concentrations exceeding MCL 
or health based cleanup levels. Fencing present on the MWW property limits public access to 
the seep; however, the fencing does not completely prevent access and exposure to humans. The 
fencing does not prevent access and exposure to VOC impacted water by plants, animals and 
humans utilizing the Mississippi River and therefore can not be considered adequate to protect 
human health and the environment in the long-term. 

Institutional Controls 
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Possible development of the Site and properties immediately adjacent to the Site could create 
potential exposure risks to human health and the environment. Additional institutional controls 
are necessary to prevent future exposure risks associated with property development. 
Additionally, institutional controls identified by the ROD are not inclusive of all activities that 
may cause exposure risk. Institutional controls currently in place are not specific to Site 
cciriditions and do not protect human health and the environment from potential exposure in all 
instances. 

Issues as described in this and other sections of this document are summarized in Table 7. 

Table 9: Issues 

Issues 

Inadequate monitoring well 
network to evaluate the off-
site migration of the plume in 
the confined and unconfined 
aquifers. 

The groundwater extraction 
system may not completely 
capture VOC impacted 
groundwater leaving the Site 

MCL or health based cleanup 
levels are not being met at the 
Site boundary 

Additional evaluation of the 
effects of the VFD installed at 
RW2 is necessary 

The seep provides a potential 
exposure pathway and puts 
human health and the 
environment at risk 

Additional Institutional 
controls may be needed to 
ensure long term 
protectiveness. 

Affects 
Current 

Protectiveness 
(Y/N) 

N 

N 

N 

N 

N 

N 

Affects Future 
Protectiveness 

(Y/N) 

Y 

Y 

Y 

Y 

Y 

Y 
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Issues 

Possible development in the 
area could create additional 

[exposure risk 

Affects 
Current 

Protectiveness 
(Y/N) 

N 

Affects Future 
Protectiveness 

(Y/N) 

Y 
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IX. Recommendations and Follon'-up Actions 

Groundwater Extraction System 

Tlie groundwater extraction system is functioning to remove VOC and specifically TCE from 
groundwater at the Site. At the time of this review, the groundwater extraction system is also 
fiinctioning to meet RAOs identified in the ROD. Continued operation of the four operating 
extraction wells on-site is recommended at this time. 

However, further evaluation of the groundwater extraction system capture zones should be 
completed. Conflicting information was provided in documents reviewed during this five-year 
review with regards to the extent of groundwater capture zones of the extraction wells. Further 
evaluation should follow US EPA guidance entitled, A Systematic Approach for Evaluation of 
Capture Zones at Pump and Treat System, dated January 2008. 

Additional Investigation 

Additional investigation may be necessary upon completion of further capture zone analysis. 
Should fiirther evaluation of groundwater extraction well capture zones indicate the groundwater 
plume is migrating beyond the site boundary additional investigations, to identify appropriate 
remedial actions, should be conducted. 

Unconfined Aquifer 

Additional subsurface investigation is recommended in the BNR portion of the Site. TCE 
concentrations in groundwater exceeding MCL or health based cleanup levels have been 
identified during a 2008 subsurface investigation on the southern portion of the BNR parcel of 
the Site. Impacted groundwater was identified in the area to the south of the estimated capture 
zone of RW2 near FMC-50. Results of additional subsurface investigation should be utilized to 
determine if additional monitoring and/or extraction wells are necessary in the southern portion 
of ihe Site. 

Monitoring Well Network 

Figures 5 and 6 identify Site associated monitoring and extraction wells and 2007 TCE 
concentrations in the confined and unconfined aquifers. 

Confined Aquifer 

Monitoring wells in the confined aquifer are absent in the area of the Site south of RW2. Due to 
the incomplete monitoring well network, the extent and magnitude of VOC contamination at and 
downgradient of this portion of the Site can not be thoroughly evaluated. Additional monitoring 
wells should be completed in the confined aquifer on the BNR portion of the Site. 
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Unconfined Aquifer 

The monitoring well network is inadequate to define the horizontal and vertical extent of 
groundwater conditions at the Site. Additional monitoring wells should be installed in the 
unconfined aquifer downgradient of the BNR portion of the Site. Monitoring wells completed in 
the unconfined aquifer are not present downgradient of the BNR portion of the Site. TCE 
concentrations at the Site boundary of the BNR parcel have been detected above MCL or health 
based cleanup levels; plume evaluation of the unconfined aquifer is not possible downgradient of 
the BNR parcel without additional monitoring wells. 

Monitoring Plan 

Groundwater Monitoring 

Additional monitoring wells are recommended to provide adequate representation of 
groundwater conditions at and downgradient of the Site. Upon completion of additional 
monitoring wells the groundwater monitoring plan and QAPP should be revised to incorporate 
the new wells. Additionally the current groundwater monitoring plan identified in the QAPP 
indicates 20 monitoring wells are to be sampled annually. However, the QAPP does not identify 
specific monitoring wells to be sampled each year. The QAPP should be revised to identify 
specific wells to be sampled each sampling event and the purpose of each well sampled should 
be identified. Increased monitoring frequency should also be considered at key monitoring wells 
to expedite contaminant trend analysis. The revised QAPP should incorporate all changes to the 
monitoring well network and monitoring plan. 

Receptor Monitoring 

The receptor monitoring plan should be revised to include the seep located on the MWW 
property. The seep has been sampled during previous sampling events. However, the seep is not 
included in the QAPP as a receptor monitoring point. The seep is an exposure pathway and 
should be included in the receptor monitoring plan. 

Seep 

Current conditions at the Site have identified a potential exposure point exceeding MCL or 
health based cleanup levels beyond the Site boundary at the seepage point along the Mississippi 
River. 

The seep may also create additional risk to human health and the environment by providing a 
potential exposure pathway to humans, plants and animals. At the time of this five-year review a 
complete risk assessment of the seep has not been conducted and human exposure and 
environmental risks, with regard to the seep, are unclear. A complete risk assessment should be 
conducted to evaluate what risks or effects, if any, are occurring as a result of the discharge of 
VOC impacted water at the Seep. 
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If the risk assessment determines additional action to reduce risk of contact with VOC impacted 
waler at the seep is necessary, institutional controls and/or engineered remedies limiting 
exposure should be evaluated, proposed and implemented following recommendations of the risk 
assessment. 

Site Wide 

Remedial Action Objectives 

The intent and/or objective of some RAOs identified within the ROD require definition and in 
so me instances ftirther development. Further definition of Site objectives is necessary for the 
Site to achieve long-term protectiveness. 

Selected Remedy 

InJbrmation from additional subsurface investigations and monitoring wells should be utilized to 
evaluate the selected remedy. Groundwater exceeding MCL or health based cleanup levels is 
present at and downgradient of the Site boundary and capture zone effectiveness is unclear at the 
time of this review. Additional remedial action should be considered upon evaluation of data 
collected from further investigation and capture zone evaluation. 

ARARs 

Minnesota Rules 7050 and 7060 should be evaluated as future ARARs for the Site. These Rules 
are applicable to "waters of the state" including groundwater and surface water Eind may provide 
additional protectiveness to human health and the environment. 

Institutional Controls 

Further institutional controls are necessary to provide long-term protectiveness at the Site. 
Institutional controls in the form of restrictive covenants should be implemented for the Site 
associated properties. Restrictive covenants are institutional controls that ride with the land and 
would provide long term protectiveness of human health and the environment. Additional 
institutional controls should be evaluated for Site adjacent properties. Interest in ftiture 
de\'elopment has been expressed for properties in the area of the Site and current institutional 
controls are not enforceable by the MPCA or US EPA and do not protect against all activities 
where exposure risk may be encountered. 

Future monitoring reports should also provide protectiveness evaluations and compliance reports 
for iiistimtional controls associated with the Site. 

i'Vnnual Monitoring Reports 

Evaluation of data presented in AMRs over this review period concluded that discrepancies and 
inaccuracies within the AMRs made data evaluation difficult. Cumulative data should be 
included in future reports. Trend analysis for extraction and monitoring wells should be 
provided in graphic format and discussed within the reports. Discussion and trend analysis of the 

53 



CTF monitoring program should also be provided. Attention should be given to the data 
presented in the text, figures and tables to ensure data is current and accurate. 

Cross section B-B' from the 2007 AMR should be expanded to include information from the 
BNR portion of the site. Detail should also be provided to identify the depths and location of 
previously excavated areas of the Site relative to groundwater elevations. Possible contaminant 
migration pathways through the confining clay layer may be present in the previously excavated 
areas. An accurate cross section could identify possible areas where these migration pathways 
may be present. 

Table 10: Recommendations and Follow-up Actions 

Recommendations and 
Follow-up Actions 

Evaluate additional 
ARARs for inclusion in 
revised decision 
documents, if applicable 

Utilize data from 
additional subsurface 
investigation, fiirther 
evaluation of extraction 
well capture zones and 
expanded monitoring 
well network to evaluate 
current groundwater 
extraction remedy 

Further investigation of 
extraction well capture 
zones following US EPA 
document entitled: A 
Systematic Approach for 
Evaluation of Capture 
Zones at Pump and Treat 
Systems 

Additional subsurface 
investigation on the 
BNR portion of the Site 

Evaluate the need to 
better define RAOs 

Party 
Responsible 

MPCA 

US EPA 

BAE 

MPCA 

US EPA 

BAE 

BAE 

MPCA 

US EPA 

Oversight 
Agency 

MPCA 

US EPA 

MPCA 

US EPA 

MPCA 

MPCA 

MPCA 

US EPA 

Milestone 
Date 

March 
2010 

July 2010 

July 2010 

May 2010 

December 

2010 

Affects Protectiveness 
(Y/N) 

Current Future 

N 

N 

N 

N 

N 

Y 

Y 

Y 

Y 

Y 
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FLecommendations and 
Follow-up Actions 

Improve the monitoring 
v/ell network in the 
confined aquifer in the 
BNR portion of the Site 

Improve the monitoring 
well network in the 
unconfined aquifer 
downgradient of the 
BNR portion of the Site 

Update the Site 
g]-oundwater monitoring 
plan 

Update the Site receptor 
monitoring plan 

Evaluate additional 
groundwater ARARs for 
points downgradient of 
the Site 

Evaluate exposure/risk 
arid options to control 
exposure/risk to human 
health and the 
environment at the Seep 

Evaluate infonnation 
ob'tained from additional 
investigation to identify 
otiier potential remedies 

E\'aluate institutional 
controls for the Site and 
adjacent properties by 
preparing IC plan 

E\'aluate the need to 
better define RAOs 

Party 
Responsible 

BAE 

BAE 

BAE 

BAE 

MPCA 

US EPA 

BAE 

MPCA 

BAE 

MPCA 

US EPA 

BAE 

MPCA 

MPCA 

US EPA 

Oversight 
Agency 

MPCA 

MPCA 

MPCA 

MPCA 

MPCA 

US EPA 

MPCA 

MPCA 

USEPA 

MPCA 

MPCA 

USEPA 

Milestone 
Date 

October 
2010 

October 
2010 

December 
2009, and 
as 
necessary. 

December 
2009 

February 
2010 

July 2010 

July 2010 

December 
2010 

December 

2010 

Affects Protectiveness 
(Y/N) 

Current Future 

N 

N 

N 

N 

N 

N 

N 

N 

N 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 
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Recommendations and 
Follow-up Actions 

Implement 
recommendations from 
ICplan 

Improve data 
presentation and trend 
analysis in Site 
monitoring reports 

Party 
Responsible 

BAE 

MPCA 

BAE 

Oversight 
Agency 

MPCA 

MPCA 

Milestone 
Date 

December 
2011 

June 2010 

Affects Protectiveness 
(Y/N) 

Current Future 

N 

N 

Y 

Y 

If the ROD is determined to be inadequate to ensure implementation of the recommendations and 
follow up actions, the ROD may be revised by an Explanation of Significant Differences (ESD) 
or a ROD Amendment. 

X. Protectiveness Statement(s) 

The protectiveness of the current remedy as concluded by this five-year review is as follows: 

Groundwater 

The remedy selected to address groundwater contamination is currently protective of human 
health and the environment in the short term*̂ . In order for the remedy to be protective in the 
long-term the following actions need to be completed: 

• The monitoring well network must be expanded and the groundwater 
plume must be fiilly defined; 

• MCL or health based cleanup values are to be achieved at the Site 
boundary; 

• Updates to the Site monitoring plan need to be completed; 
• The capture of the groundwater extraction system must be further 

evaluated; 
• A complete risk assessment is to be conducted with regard to the seep; 
• Effective institutional controls are to be in place at and near the site that 

are protective in the short and apply to all activities that may lead to 
potential exposure; In order to assure long term protectiveness, the need 
for additional controls on BAE and nearby properties will be evaluated. 

• Remedial action addressing exposure at the seep must be completed (if 
determined to be necessary by the risk assessment); 

" See Appendix A for MPCA"s position on the short term protectiveness. 
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• Further evaluation needs to be conducted for additional remedial action 
utilizing data collected from additional investigations 

• Improvements to data evaluation and presentation within AMRs to be 
made. 

Soil 

Soil removal actions were conducted prior to implementation of the ROD and decision 
dcicuments for the Site. The US EPA and MPCA have found soil removal actions to be 
protective of human health and the environment. Continued monitoring of CTF monitoring 
wells and data evaluation is required to assure continued long term protectiveness. In addition, 
institutional controls may be needed be implemented and monitored to assure the CTF remains 
protective in the long-term. A review of ICs will be conducted in an IC plan to determine what 
additional ICs are needed. 

Site Wide 

The selected remedy to address groundwater contamination at the site is protective of human 
health and the environment in the short term. In order for the groundwater remedy to be 
protective in the long-term, actions identified in the protectiveness statement for groundwater 
and recommendations section of this five-year review must be implemented. The soil removal 
actions and CTF have been identified by the MPCA and US EPA as protective, although 
institutional controls may be needed to assure long-term protectiveness 

XJ. Next Review 

Hcizardous substances or contaminants will remain at the Site and will not allow for unlimited 
usi; or unrestricted exposure. The presence of hazardous substances will require additional five-
year reviews of the Site. The next five-year review is scheduled for completion five years from 
the signature date of this review. 
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APPENDIX A 

Minnesota Pollution Control Agency's Position Regarding the Short Term Protectiveness of the Remedy at FMC 
Corp. Site 

It is the Minnesota Pollution Control Agency's (MPCA's) position that the remedy to address groundwater 
contamination at the above referenced site (Site) is currently not protective of human health and the 
environment in the short-term. This determination, which differs from the United States Environmental 
Protection Agency's (US EPA's), was made due to the documented discharge of trichloroethene (TCE) 
associated with the Site, to the Mississippi River through a groundwater seep on the banks of the Mississippi 
river. Because of the discharge of contaminated groundwater to the Mississippi River, the MPCA is not able 
to concur with the U.S. EPA that the remedy is protective in the short term. MPCA understands that this 
discharge which is a symptom of an ineffective groundwater remedy is one of the factors that has resulted in 
EP/v determining that the groundwater remedy is not protective in the long term. The MPCA is 
uncomfortable with separating the protectiveness determination into short term and long term protectiveness 
at a site where the remedy has been in place for over 21 years. In addition, the MPCA has the following 
specific concerns regarding the protectiveness of the remedy: 

• Use as a Drinking Water Supply 
This section of the Mississippi River is classified by the State of Minnesota, and used, as a domestic 
drinking water supply (Class IC). The contaminated groundwater being discharged into the river 
exceeds the MCL for TCE. Therefore, it is the MPCA's position that the selected remedy is not 
protective in the short-term, since it is allowing water that is unsuitable for the river's classified use 
to enter the Mississippi River. 

• Recreational use: 
The Mississippi River in this section is also utilized and classified by the State of Minnesota as 
unlimited and unrestricted use recreational waters to be protected as a drinking water supply (Class 
2Bd). The seep directly discharges water exceeding the MCL for TCE to this recreational waterway. 
Given the use of this portion of the river, direct dermal contact and/or ingestion of water exceeding 
MCLs, either deliberate or accidental, is possible in this area. This potential exposure pathway is 
directly related to the discharge from the seep to the Mississippi River. Again, it is the MPCA's 
position that the selected remedy is not protective in the short-term, since it is allowing water that is 
unsuitable for the river's classified use to enter the Mississippi River. 

>* Access in the area of the seep is Not Restricted: 
While the MPCA recognizes that the steep embankment makes accessing the seep by humans and 
other large mammals difficuh. However human access to the area is not restricted by any physical 
means, such as fencing. Therefore, direct human contact with the water being discharged at the seep, 
which exceeds theMCL for TCE, needs to be considered as a potential exposure pathway. 
Furthermore, access to the seep by small mammals and other wildlife is unhindered. 

Summary 
The groundwater contaminant plume discharges to the Mississippi River at levels that do not meet the 
stan<l{irds associated with the waters' use and therefore is not protective of human health and the 
environment. 

The discharge of contaminated groundwater to the Mississippi River at unacceptable levels is a symptom of 
an inadequate groundwater remedy. This inadequacy is ongoing. It is for this reason that MPCA is unable to 
concur that the remedy is currently fully protective of human health and the environment. 
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From: Flaherty, Mike [michael.flaherty@metc.state.mn.us] 
Sent: Tuesday, November 18, 2008 10:43 AM 
To: Jacob Knapp 
Subject: Interview Responses for FMC 5 Year Review_MCES.doc 

Attachments: Interview Responses for FMC 5 Year Review_MCES.doc 
Please review and let me know if this is adequate. 

Sincerely, 
Mike 
Michael V Flaherty, P.E. 
Senior Engineer 

Metropolitan Council Environmental Services 
390 N Robert St 
St Paul, MN 55101-1805 
Phone:651-602-4715 
fax:651-602-4730 
email: michaei.flahertv(5)metc.state.mn.us 
internet: http://www.metrocouncil.ora/environment/ 

mailto:michael.flaherty@metc.state.mn.us
http://www.metrocouncil.ora/environment/


Interview Questions for FMC 5 Year Review 

Metropolitan Councel Environmental Services (POTW^ 

Are you aware of any complaints or incidents that may have affected the Site? 

ANSWER: No. 

Do you feel well informed about the Site? 

ANSWER: Yes. Discharge reports and site changes are provided in a timely 
manner. 

Do you have any comments or concerns about the Site? 

ANSWER: No. 

Are you aware of any changes related to the six factors listed below? 

Potential of pollutants to cause pass through or interference, including health 
hazards to employees at the POTW, 

The ability of the POTW to ensure compliance with applicable treatment 
standards and requirements. 

The POTW record of compliance with the NPDES permit and pretreantment 
program requirements, 

The potential for volatilization of the wastewater and its impact upon air quality, 

The potential for groundwater contamination from transport of CERCLA 
wastewater to the POTW and the need for groundwater monitoring. 

The potential effect of the CERCLA wastewaters upon the POTW discharge into 
receiving waters. 

ANSWER: I'm not aware of any changes or significant concerns related to the 
above factors. 



Do you know of any planned future policy changes that could affect the Site? 
ANSWER: No. 

Has discharge from the Site met permit requirements? 
ANSWER: Yes. Discharge from this site has not resulted in a violation. 



Interview Questions for FMC 5 Year Review 

Minnesota Department Of Health 

Are you aware of any complaints or incidents that may have affected the Site? 

Do you feel well informed about the Site? 

Do you have any comments or concerns about the Site? 

Have any department policies changed that could affect the protectiveness of the 
Site? 

Do you know of any planned future policy changes that could affect the Site^ 
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Interview Questions for FMC 5 Year Review 

Minnesota Department Of Health 

Are you aware of any complaints or incidents that may have affected the Site? 

Do you feel well informed about the Site? 

Do you have any comments or concerns about the Site? 

Have any department policies changed that could affect the protectiveness of the 

'*̂ '*̂ ^ n/' P /̂,Ycf c l i^^^e:^ t^^f- d^^^Z ^(^^^f^ /^^uc/\ cye-^ <^^J' -=T^ 

Do you know of any planned future policy changes that could affect the Site? 



Interview Questions for FMC 5 Year Review 

Minneapolis Water Works 

Are you aware of any complaints or Incidents that may have affected the Site? 

Do you feel well informed about the Site? 

Do you have any comments or concerns about the Site? 

Have any city policies changed that may affect the Site protectiveness? 

Do you know of any planned future policy changes that could affect the Site? 

Do you know of any planned future land use changes that could affect the Site? 

ckyrir^ u J l h j {i^cihy ^ ^ / ^ ^^^/-/^^'^^-^/^^///^^/.^^ 7<?^///V 

How many people are serviced by operations at the MWW? 



From: Kosluchar, Jim [KoslucharJ@ci.fridley.mn.us] 
Sent: Monday, December 08, 2008 3:59 PM 
To: Jacob Knapp 
Subject: RE: Interview questions for FMC 5 year review 
Jacob: 

We have had limited use over the last year; I believe well 13 was only used to keep in a 
"ready" operational condition. While we would use this well to augment water supplies 
due to high summer use, scheduled maintenance, loss of service of one or more other 
wells, or other requirements, we would not expect its use on an annual basis. This 
spring we will have it in standby mode due to a filter project at one of our water plants. 
Other than this project, we are not planning withdrawals from this well in 2009. 

I hope this answers your questions. Let me know if you require more information. 

Regards, 

James Kosluchar, P.E. 
Public Works Director/City Engineer 

City of Fridley 
6431 University Ave. NE 
Fridley, MN 55432 
(763) 572-3552 
(763) 571-1287 fax 
kosluchari(S)ci.fridlev.mn.us 

From: Jacob Knapp [mailto:JKnapp@deltaenv.com] 
Sent: Monday, December 08, 2008 3:48 PM 
To: Kosluchar, Jim 
Subject: RE: Interview questions for FMC 5 year review 

Jim, 

I have a follow up question. I apologize for the delay. During our initial discussion you indicated 
that Municipal Wells 1 and 13 were utilized for emergency use only. 

How often is well 13 utilized, and what are the emergency situations that would constitute its use 
(i.e. high summer use periods, system maintenance, other). 

Please let me know if you have any questions. 

Thanks, 

Jake 

From: Kosluchar, Jim [mailto:KoslucharJ@ci.fridley,mn.us] 
Sent: Tuesday, November 04, 2008 9:23 AM 
To: Jacob Knapp 

mailto:KoslucharJ@ci.fridley.mn.us
mailto:JKnapp@deltaenv.com
mailto:KoslucharJ@ci.fridley,mn.us


Cc: Hickok, Scott 
Subject: RE: Interview questions for FMC 5 year review 

Jacob: 

Our Community Development Director, Scott Hickok, added the comments below in red 
text. 

Please let me know if you require any follow-up information. 

Regards, 

James Kosluchar, P.E. 
Public Works Director/City Engineer 

City of Fridley 
6431 University Ave. NE 
Fridley, MN 55432 
(763) 572-3552 
(763) 571-1287 fax 
kosluchari(S)ci.fridlev.mn.us 

From: Jacob Knapp [mailto:JKnapp@deltaenv.com] 
Sent: Monday, November 03, 2008 2:50 PM 
To: Kosluchar, Jim 
Subject: Interview questions for FMC 5 year review 

Jim. 

Thank you for taking the time to answer my questions this afternoon. I have attached a copy of 
the questions we discussed for your reference. 

The following is a brief description to the interview questions and answers from our conversation 
this afternoon. 

Are you aware of any complaints or incidents that may have affected the Site? 
You responded than you are not aware of any complaints or incidents related to 

the FMC Site. 
No, I am not aware of any incidents that have occurred on this site, 

nor have there been any complaints. 

Do you feel well informed about the Site? 
You indicated that you were new to the position and knew of the Site and the 

current groundwater pumping but did not have specific knowledge of site activities. 
Yes, the original data from the study has been helpful as folivs have 

discussed future uses for the site. 

Do you have any comments or concerns about the Site? 
You expressed concern for the City wellhead protection plan for the nearby 

municipal wells 1 and 13. 

mailto:JKnapp@deltaenv.com


Is there a similar follow-up another 5 years out"; 

Have any City policies changed that may affect the site protectiveness? 
You identified that municipal wells 1 and 13 are now currently used for 
emergency purposes only. You also confirmed the City policy requiring water 
users within the City to utilize the existing municipal water supply is still in place. 
No 

Do you know of any planned future policy changes that could affect the Site? 
You indicated you were not aware of any known policy changes. 
The current owner of the site would like to further subdivide the 
property. They will need to he cognizant of the requirements. To the 
extent that we can at our staff level, we will alert them to the 
requireniCHts. 

Do you know of any planned future land use changes that could affect the Site? 
You indicated you were not aware of any known land use changes. 
No 

Please let me know If you have any additional information that could be helpful related to this Site 
or if any of the above information is incorrect. If you would like to pass the attached questions on 
to someone within your department that may have additional knowledge of changes or concerns 
affecting the Site please do so. I can be contacted at the number listed below. 

Thanks again. 

Jacob Knapp 
Staff Geologist 
Delta Consultants 
Direct: 651.697.5253 
Fax: 651.639.9473 
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Are you aware of any complaints or incidents that may have affected the Site? 

Do you feel well informed about the Site? 

Do you have any comments or concerns about the Site? 

Have any city policies changed that may affect the Site protectiveness? 

Do you know of any planned future policy changes that could affect the Site? 

Do you know of any planned future land use changes that could affect the Site? 
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Jacob Knapp 

From: Kosluchar, Jim [KoslucharJ@cl.frldley.mn.us] 

Sent: Tuesday, November 04, 2008 9:23 AM 

To: Jacob Knapp 

Cc: Hickok, Scott 

Subject: RE: Interview questions for FMC 5 year review 

Attachments: image001.jpg 

Jacob: 

Our Community Development Director, Scott Hickok, added the comments below in red text. 

Please let me know if you require any follow-up information. 

Regards, 

James Kosluchar, P.E. 
Public Works Director/City Engineer 

City of Fr idley 
6431 Univers i ty Ave . NE 
Fr id ley, MN 55432 
(763) 572-3552 
(763) 571-1287 fax 
kpslucharj@ci.fridley.mn,us 

F'rom: Jacob Knapp [mailto:JKnapp@deltaenv.com] 
Stent: Monday, November 03, 2008 2:50 PM 
To: Kosluchar, Jim 
Siubject: Interview questions for FMC 5 year review 

Jim, 

Thank you for taking the time to answer my questions this afternoon. I have attached a copy of the questions we 
discussed for your reference. 

The following is a brief description to the interview questions and answers from our conversation this afternoon. 

Are you aware of any complaints or incidents that may have affected the Site? 
You responded than you are not aware of any complaints or incidents related to the FMC Site. 

No, I am not aware o f any incidents that have occurred on this site, no r have there 
been any complaints. 

Do you feel well informed about the Site? 
You indicated that you were new to the position and knew of the Site and the current groundwater 

pumping but did not have specific knowledge of site activities. 
Yes, the original data from the study has been helpful as folks have discussed future 

uses for the site. 

Do you have any comments or concerns about the Site? 

11/5/2008 
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You expressed concern for the City wellhead protection plan for the nearbv municipal wells 1 and 
13. 

Is there a similar follow-up another 5 years out? 

Have any City policies changed (hat may affect the site protectiveness? 
You identified that municipal wells 1 and 13 are now currently used for emergency purposes only. 
You also confirmed the City policy requiring water users within the City to utilize the existing 
municipal water supply is still in place. 
No 

Do you know of any planned future policy changes that could affect the Site? 
You indicated you were not aware of any known policy changes. 
The current owner of the site would like to further subdivide the property. They will 
need to be cognizant of the requirements. To the extent that we can at our staff level, 
we will alert them to the requirements. 

Do you know of any planned future land use changes that could affect the Site? 
You indicated you were not aware of any known land use changes. 
No 

Please let me know if you have any additional information that could be helpful related to this Site or if any of the 
above information is incorrect. If you would like to pass the attached questions on to someone within your 
department that may have additional knowledge of changes or concerns affecting the Site please do so. I can be 
contacted at the number listed below. 

Thanks again, 

Jacob Knapp 
Staff Geologist 
Deha Consultants 
Direct; 651.697.5253 
Fax: 651.639.9473 

1/5/2008 
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Announcement of a Five-Year Review 
For the 

FMC Superfund Site 

The Minnesota Pollution Control Agency (MPCA) is beginning a fourth Five-year Review of the 
FMC Superfund site. Superfund law requires a review of sites where the cleanup is in progress or 
cleanup is completed with hazardous waste being managed on site. Five-year Reviews ensure that 
cleanup efforts protect human health and the environment. The United States Environmental 
Protection Agency (EPA) is participating in the Five-year Review. 

The 18 acre site is located south of 4800 East River Road in Fridley, Minnesota. The site consists 
of two properties, both formerly owned by FMC. The southern five acre parcel is owned by 
Burlington Northem/Sante Fe Railroad. The Northern 13 acre parcel is currently owned by BAE 
Systems Land and Armaments L.P. 

The FMC Site was utilized as a disposal site of solvents, paint sludge and plating wastes from 
manufacturing processes between 1941 and 1969. Contaminated soil at the Site was addressed in 
1983. Contaminated soil was placed into an onslte, permitted, storage and treatment facility. In 
1983 the site was placed on the EPA National Priorities List (NPL). In 1986 FMC and the MPCA 
signed a Response Order by Consent that provided a detailed plan for remedial action to be 
implemented at the Site. The EPA issued a Record of Decision (ROD) for the site documenting 
the EPA's requirements of the remedial action selected for the site in 1987. The selected remedy 
for the site includes a groundwater extraction and treatment system, groundwater monitoring and 
monitoring of the Minneapolis water intake located in the Mississippi River downstream of the 
site. The extraction and treatment system utilizes four pumping wells to discharge groundwater 
impacted with volatile organic compounds (VOC) into the municipal sanitary sewer. 
Groundwater monitoring wells are in place at the Site and between the Site and the nearby 
Mississippi River to evaluate groundwater impacts leaving the Site as groundwater flows to the 
river. 

The purpose of the five-year review is to ensure cleanup efforts continue to protect human health 
and the environment. This five year review will also evaluate whether cleanup goals outlined in 
the sites 1987 Record of Decision remain protective of human health and the environment. 

In the most recent Five-year Review conducted in 2004 the MPCA found that remedial actions at 
the site provided short term protection to human health and the environment. The previous Five-
year Review concluded that long term protectiveness would be achieved once performance 
requirements identified in the ROD have been achieved. 

A formal meefing or public comment period is not required for this review. The MPCA invites 
public opinion and comments. Comments should be submitted no later than November 21, 2008 
and be directed to the site Project Leader listed below. Local citizens are encouraged to 
participate by bringing information or any concerns related to this site or requests for more 
information to the attention of: 

Mr. Hans Neve 
Minnesota Pollution Control Agency 
520 Lafayette Road North 
St. Paul, MN 55155 



The site EPA fact sheet is located at www.epa.gov/region5/superfund/npl/minnesota/index.html. 
Site documents are available for review at the St. Paul MPCA office, 520 Lafayette Road North, St. 
Paul, MN 55155. These documents will provide more detail on site cleanup history and remedies in 
place. 

http://www.epa.gov/region5/superfund/npl/minnesota/index.html
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Notary Public 
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MY COMMISSION EXPIRES 1.31.09 > 

MN Pollution Control Agency 
(Official Publication) 

Announcement ot a Five-Year Review 
For the 

FIMC Superfund Site 

The Minnesota Pollution Control Agency 
(ti/lPCA) is beginning a fourth Five-year 
Review of the FMC Superfund site. 
Superfund law requires a review of sites 
where the cleanup is in progress or cleanup 
is completed with hazardous waste being 
managed on site. Five-year Reviews ensure 
that cleanup efforts protect human health 
and the environment. The United States 
Environmental Protection Agency (EPA) is 
participating in the Five-year Review. 

The 18 acre site is located south of 4800 
East River Boad in Fridley, Minnesota. The 
site consists of two properties, both formerly 
owned by FMC. The southern five acre par
cel is owned by Burlington Northern/Sante 
Fe Railroad. The t>Jorthern 13 acre parcel is 
currently owned by BAE Systems Land and 
Armaments L.P. 

The Ffî C Site was utilized as a disposal site 
of solvents, paini sludge and plating wastes 
from manufacturing processes between 
1941 and 1969. Contaminated soil at the 
Site was addressed in 1983. Contaminated 
soil was placed into an onsite, permitted, 
storage and treatment facility. In 1983 the 
site was placed on the EPA National 
Priorities List (NPL). In 1986 FMC and the 
MPCA signed a Response Order by 
Consent that provided a detailed plan lor 
remedial action to be implemented at the 
Site. The EPA issued a Record of Decision 
(ROD) for the site documenting Ihe EPA's 
requirements of Ihe remedial action selected 
for Ihe site in 1987. The selected remedy for 
the site includes a groundwater extraction 
and treatment system, groundwater monitor
ing and monitoring of the Minneapolis water 
intake located in the Mississippi River down
stream of the site. The extraction and treat
ment system utilizes four pumping wells to 
discharge groundwater impacted with 
volatile organic compounds (VOC) into the 
municipal sanitary sewer Groundwater mon
itoring wells are in place at the Site and 
between the Site and Ihe neait>y Ivlississippi 
River to evaluate groundwater impacts leav
ing the Site as groundwater flows to the 
river. 

The purpose of the five-year review is to 
ensure cleanup ellorts continue to protect 
human health and the environment. This five 
year review will also evaluate whether 
cleanup goals outlined in the sites 1987 
Record of Decision remain protective of 
human health and Ihe environmenL 

In Ihe most recent Five-year Review con
ducted in 2004 the MPCA found that remedi
al actions at the site provided short term pro
tection to human health and the environ
ment. The previous Five-year Review con
cluded that long term protectiveness would 
be achieved once performance requirements 
identified in the ROD have been achieved. 

A formal meeting or public comment period 
is not required for this review. The MPCA 
invites public opinion and comments. 
Comments should be submitted no later 
than November 21, 2008 and be directed to 
the site Project Leader listed below. Local 
citizens are encouraged to participate by 
bringing information or any concerns related 
to this site or requests for more information 
to the attention of: 

Mr. Hans Neve 
Minnesota Pollution Control Agency 
520 Lafayette Road North 
St. Paul. MN 55155 

The site EPA fact sheet is located at 
www.epa.gov/region5/superfund/npl/min-
nesota/index.html. Site documents are avail
able for review at the St. Paul MPCA office, 
520 Lafayette Road North, St. Paul, MN 
55155. These documents will provide more 
detail on site cleanup history and remedies 
in place. 

(Oct. 16.2008) f2-FMC 5-yr review 

http://www.epa.gov/region5/superfund/npl/minnesota/index.html
http://www.epa.gov/region5/superfund/npl/minnesota/index.html
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Mooifications to Report - Results of Monitoinq Well Installation and Extraction Well Modification 
Email reflecting changes to the QAPP 
Ha;ardous Waste Report - 2006 
Aqu ler Test Analysis for United Defense for Annament Systems Division 
Caprure Zone Analysis of Groundwater Recovery System 
Cap'-ure Zone Analysis of Groundwater Recovery System 
Cap'ure Zone Modeling and Evaluation or Groundwater Recovery System 
199^ Annual Report Groundwater Remediation Response Action Plan - AMR 
Results of Site Worti Conducted in May 2001 
Revised Figures Results of Monitoimq Well Installation And Extraction Well Modification Report 
2003 Annual f/onttoTing Report 
Qual ty Assurance Project Plan (QAPP) 
Annual Monitoring Report for 2002 

: 0-.jun-06lAnnLal Monitoring Report for 2005 
1-.lun-05 Annual Monitonng Repo^ for 2004 
1-; ;ep-96lCapture Zone Modeling and Evaluation or Groundwater Recovery System -ModFlow Model Disl^s 

1 j:,:,ug.04|Results of Vertjcle Aquifer Profiling and Seep Assessment 

Site 
FMC 
FMC 
FMC 
FMC 
FMC 
FMC 
FMC 
FMC 
FMC 
FMC 
Center Polnt/BNSF 

CenterPoint/BNSF 
FMC - BNSF parcel 
FMC 
FMC 
FMC 
FMC 
FMC 
FMC 
FMC 
FMC 
FMC 
FMC 
FMC 
FMC 
FMC 
FMC 
FMC 
FMC 
FMC 
FMC 

Author 
BAE Systems 
Arcadis 
BAE Systems 
IVIPCA 
MPCA 
MPCA 
Arcadis 
MPCA 
EPA 
MPCA 
ProSource Technologies. Inc. 

ProSource Technologies, Inc. 
ThermcRetec 

FWC 
BAE Systems 
BAE Systems 

BAE Systems 
Geraqh:y & Miller 
Arcadis 
Arcadis 
RMT 
UDLP 
Arcadis 
Arcadis 
BAE Systems 
UDLP 
UDLP 
BAE Systems 
BAE Systems 
RMT 
Arcadis 



APPENDIX E 
(Groundwater Data from 2007 AMR) 

Five-year Review Report - 7 



T n . . „ „ . . . . , 
i,AS» |_ n ^ i - t 1 

10 
MCL a { 

MW1 
MW2 
MiV43 
MW4 

14 
15 
17 

21a 
21b 
27 
29a 
30 

• 35« 
36 

38 
4A 
4S* 
46 «.. 
52 

5^* 
54a 
64 
70 

MPLS H20 tNTAKE 
Spring site 20 3 (seep) 

USGS-4 
USGS-5 

N O - N o t p« l«e i#d 

O.ZI 

* . t 

. _v\i 
11 

ND 

7*4 

D.Z1 

IBS 

MD 

37.« 

1D.I 

HD 

S1.7 

7 « 

4 1 

44.7 

1>4 

I I I 

113 

I I . J 

NO 

M •! 
_ . . . ' ND 

I I 

- ^ " ~~o:6 

, 4000 
__ 3500 

~ I 1500 
:z | 1000 

• 

cis- i ,2-( f iehi«oih«n» 

TO 
TO 

0 2 

NO 

1 3 

NO 

a.T 
i f « 

NO 

4 8 

] . e 

2 1 

NO 

. _36 
NO 

298 

NO 

NO 

ND 

t2.4 

io.a 
NO 

2.7 

e.i 
3 4 

3 0 

fl.g 

NO 

3 3 

2 7 

NC 

3. 

0 

-
b a m I.J d ieniot«h»( i» 

166-80-05 
100 
100 

i«5 
NO 

1 O.M 

ND 

ND 

ND 

3 0 

N D 

_ N p 

ND 

NO 

NO 

NO 

NO 

2-4 
NO 

NO 

ND 

NO 

NO 

NC 

NO 

NC 

NO 

NO 

NO 

NC 

NO 

NO 

NC 

NO 

NO 

Oi 

.-_ - —̂  

^ 
7M1-1 

0 2 
2 

NO 

NP 
ND 

NO 

NO 

NO 

HO 

' N D 

NO 

NO 

NO 

MO 

0 83 

NO 

NO 

ND 

ND 

NC 

NO 

NP 
NO 

MD 

ND 

NC 

NO 

ND 

NO 

ND 

NO 

' " o l 
n4< 

1 _ . ._ 

" r t i . : 
u • 

• ^ 

• 

-

^^^.^/V** -' * -" -' 

1 . 1 .1 

1 1 i -Tne» i to^4 ih» i i 
7i-ss-e' 

200 

ND 

NO 

_ _ _ _ i ^ 

0 7 

NC 

M.5 

N D 

NO 

NO 

NO 

NO 

ND 

NO 

4 H 

NO 

NO 

NO 

NO 

ND 

NC 

ND 

_ N D 

NO 

3.2 

ND 

NC 

NO 

23 4 

N [ 

NO 

1.9 

0.1 

T . t , « - h l « « l h y . ^ 

127-18-4 

8 

ND 

NO 

4 : 

i ; 

NO 

. 375 

4.0 

- - ^ 
NO 

NO 

ND 

2 8 

ND 

NO 

ND 

- , - NO 

NO 

NO 

NO 

ND 

45 1 

110 

3 1 

NC 

NO 

58 5 

NC 

NO 

24.S 

0.9 

1 

7j.oe.2 
50 

? 
_ NO 

NC 

NO 

NO 

ND 

ND 

NO 

NO 

NO 

NO 

NO 

NO 

. NO 

NO 

NO 

_ " . •. NO 
NO 

NC 

NO 

NO 

NO 

NO 

ND 

NO 

NO 

NO 

NC 

ND 

MD 

0.9 

S6-2J.S 

3 
5 

ND 

NO 

NO 

NO 

NO 

-ND 

ND 

NO 

NO 

ND 

_ NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

. _ _ . ><D 

NO 

_ NC 

NO 

_N0 

NO 

NO 

NC 

NO 

NO 

NC 

ND 

NO 

01 

74-B3-S 
10 

Noi l i l lOd 

ND 

NO 
ND 

NO 

NO 

NO 

NO 

NO 

NO 

ND 

NO 

ND 

ND 

ND 

NO 

ND 

ND 

ND 

NO 

ND 

NO 

ND 

ND 

NO 

ND 

ND 

ND 

NO 

NO 

ND 

0.1 

South Site Groundwater 

_.. — _ 

I 
'̂  n>̂  T> r f -^ ^^ ^ 4 '^ ^ ^ ^ ^ ^ <̂  

\ 1 1 1 1 

107-08-2 

4 

NO 

N D 

NO 

NO 

ND 

ND 

ND 

ND 

NO 

NO 

ND 

. _ - N O 
ND 

1.( 

NO 

ND 

NO 

ND 

NO 

NO 

ND 

ND 

NO 

ND 

ND 

ND 

ND 

NO 

ND 

0.! 

• • " • • • 

79'34-4 

1 
7 

NO 

ND 

W i 

ND 

NO 

\ t 

NO 

NC 

NO 

NO 

NC 

1 N D 

ND 

B.C 

NC 

ND 

NC 

NP 

ND 

NO 

NO 

ND 

NO 

1.0 

ND 

NC 

ND 

1.9 

NC 

ND 

ND 

^ 

75-34.3 

70 

3.2 

NO 

as 
0.B1 

NO 

10 

7 8 1 

NO 

4.8 

1.3 

M ) 

ND 

NO 

281 

ND 

NO 

ND 

NO 

2.2 

NO 

NO 

NO 

( 9 

4.4 

NO 

1 ' 

NO 

8 8 

« NO 

1 6 

0 ! 

-
7B-14-5 

2 
N D t l ^ l M 

NO 

NO 

,._ 

imUiod 801/802 GC FID 

tnathod M 1 / M J GC FID 

NO 

_ NO 

ND 

NO 

ND 

ND 

N D 

NO 

ND 

NO 

ND 

NO 

N D 

NO 

NO 

ND 

I . . . . 1 

; • Trichl 
' • c i s -1 . 
jntrans-
jD vinyl c 
. •1 ,1 .1-
iHTetra 
JHMethv 
'•Carbc 

1 

\ 

method 801/802 GC FID 

• 

i c r a o iHMM i M i t o w 2009, i H n p l t d 12/13/01 

i c r M n m t M ihai iow 200S, • • n w l e d 12/15/D; 

iCTian m a d * ina iKm 200S. t i m p l a d 12/150)! 

- - • - - i 

^-r i i rhlnrnthpnp 

i,2-dichlororhene ,' 
. 

I c n o C h l o r i d e : • 

ohinrnftthanp ' i 

2-Tetrach!oroethane!: 

, 1 1 1 

EPA malhod e2B0b i n M fat l oo lh m e weHv B02) u: 07n)( xhandri'CAl labtc 2W5 



0.U - - " " r 

MCL 
M r t i 
Mrt2 
MW3 
MW4 
MW5 

13 
•T4 

15 
17 

~ 20 
2 H 
21b 
26 
30 
35 

3&« 
- 36 

37' 

- • 45-
4S 

" 51 
-^52 

53' 

••4a 
64 

MPLS H 2 0 INTAKE 
E«tSpr inn»l«20.5(M«p 

"USQS-5 

C o n c . n . r . . . o n m « ^ l . . ^ 

^ r̂""'"̂ :.. h ( J . N o . D « . . 1 - J 

) 0 

_ -? 

TO 
70 

2 1 NO 

• 1 2 / 

l . t 

)7« 

NO 

ND 

ND 

107 

NO 

ND 

3 1 

NO NO 

24 . f 

ND 

l l . t 

1410 

14.) 

1 ' 

I I I 

110 

" • 1 . 

— 
- j y . 

31.1 

ND 

._ 

1600 

H> 800 

— c 
— ^ 

1> 

3.0 

285 

ND 

NO 

' 3 7 

I B 

5 0 

2 8 

2 

ND 

ND 

:z T 

" - T 1 

iS* - *o -49 ' ^ r t ' - 4 
100 0 2 
100 2 

NO NO 
NP NO 
NO NO 
NO ND 

NO ND 

NO NO 

ND NO 

3 3 1 7 

ND NO 

ND NO 

NO NO 

4 2 NO 

ND NO 

ND NO 

NO NO 

NO N0| 

12 2 

» , _~E 

ND 

ND 

ND 

_ ' N D 

ND 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

2 9 

NO 

NO 

NO 

NO 

ND 

ND 

NO 

NO 

NO 

ND 

_ o « 

I h . 

BOO 

200 

NO 

ND 

ND 

1 1 

5 

NO 

NO 

10 

"NO ND| 

ND 

. NO 

ND 

NO 

ND 

NO 

NO 

B9 3 

NO 

NO 

NO 

NO 

1 8 

ND 

NO 

14 

i . * 

1.1 

NO 

S I 

NO 

NO 

NO 

2 

2 2 

NO 

NO 

ND 

Z.7 

NO 

59 1 

ND 

' 3 

1 2 

NO 

2 1 

NO 

NO 

72.4 

176 

3 0 

NO 

39 7 

ND 

34 4 

1 0 

1.2 

ND 

M.4 

~ ' ' o.i 

MaihyUrN Chtortd. 1 

fsooi J 
- w - H 

NO 

NO 

NO 

NO 

NO 

NO 

, N 6 
NO 

-- - . w 
NO 

NO 

ND 

ND 

NO 

NO 

NO 

NO 

ND 

" ND 

MD 

NO 

ND 

NO 

NO 

MD 

ND 

ND 

ND 

ND 

NO 

--
NO 

NO 

NO 

NO 

NO 

NO 

ND 

ND 

NO 

NC 

ND 

NO 

— NO 

~""MO 

ND 

ND 

NQ 

NO 

NO 

NO 

NO 

NO' 
NO 

NO 

NO 

NO 

NO 

NO 

ND 

NO 

NO 

ND 

OS 

i 

10 
Nul )>•[•<) 

NO 

ND 

NO 

NO 

NO 

NO 

NO 

NO 

ND 

ND 

NO 
ND 

.. 1 . NO 
NO 

. ND 

ND 
*u:^ 
NC 

_ _ _ NO 

NO 

NO 

ND 

NO 

NO 

NO 

NO 

ND 

ND 

NO 

MD 

ND 

0. 

' ; r 1 

*fo 
HO 

NO 

NO 

-NO 

NO 

MP 

NO 

ND 

ND 

NO 

. _ _ N 0 

NO 

ND 

NO 

t « 

NC 

NO 

ND 

NO 

NO 

NC 

NC 

NO 

NC 

NC 

NC 

NO 

NC 

ND 

or 

^——~ 

i.iD.chiofDeirivi.r« 
/ b -J^ -^ 

; 
NO 

NO 

^ _ _ NO 
NO 

NO 

ND 

ND 

NO 

NO 

ND 

NO 

ND 

ND 

ND 

NO 

. NO 

NO 
ViD 

NC 

ND 

NO 

ND 

1 3 

ND 

ND 

NO 

NO 

ND 

I J 

NO 

NC 

ND 

0. 

v i - n W i b - o i i t i a n t 

N o l i l t l M 

NO 

7914-9 

2 
Mol l l i lw l 

i » n n 
NC 

ND 

NO 

- < ? 

ND 
7 1 

NC 
1 \ 

u _ ' ^ 

. « 41.5 

NO 
NO 

NC 

i : 
NO 

NO 

NO 

8 ' 

^12 
NO 

NO 

11 
N( 

9.1 
NC 

Nt 

N( 

3. 

0 

NO 

MD 

ND 

ND 

NO 

ND 

NO 

NO 

ND 

ND 

NO 

NO 

NO 

. M? 

NO 

ND 
NO 

NO 

ND 

ND 

ND 

NO 

NO 

NO 

NO 

NO 

NO 

ND 

ND 

ND 

0.1 

South Site Groundwater 

_—--.--

...._. 

i. J - -

- - • 

! • . 1 1 1 1f t I . . 1 . 1 • 

; n Trich 
• cis-1 
D trans 

: D vinyl 
'•1.1,1 
jE Tetra 
jflMeth 

^ '^ ^ ^ N ^ V ^ * V s ? 0 ' ^ '"1.2-0 

s ^ A ^ ^ D1.1-D 

- i ' 
-1 

N D I « 

t c ' i i n mad* irwnow 2005 

i c ' i a n n x d t l h t l K w J X S 

i c r a « i m a d i i h a l l o « 2 0 0 5 

[ 

jroelliylune 

1,2-dichlorothene 

ichloroethane • 

i 

CPA malhod «380b m i: 8021 iBed 'D fCTFw^ lU 
Orij» i l i tn i ry t i ca i Utile 2006) 



' A - O M ' ' 

MCL 3 1 

~Mwy 
UW3 
MW4 
MW5 

13 
14 _ _ 

17 
_ _ " _ 20 ' 

30 
35 

35a 
33 

45-
48 
51 

54* 
54a 
64 

— — - -MPLS H20 INTAKE 

_USGS-5_ 

°A.Z>^»tYzM ' 

" ND 

1 

910 

' NO 

3.1 

H I 

171 

ND » 
4.1 

10.S 

4 H 0 

ND 

1 

1 1 9 

12.1 

2 ) 1 

14.2 

. 17 

NO 

o: 

ZH 

; 
4000 

O) 2500 

— 1500 
— 1000 

— • 0 

-
- 'iss-sa-i 

ND 

NO 

29.3 

1 3 

ND 

ND 

97 

NO 

ND 

4 1 

4 1 

ND 

S I 

NO 

9 M 

ND 

NO 

7 8 

13.5 

Z3 6 

10^9 

~ 2.2 

as 
i.8 
1.7 

ND 

ND 

NO 

_ - . 1 « 

' 

\5i-6tt-0:, 
100 

NO 

NO 

ND 

he 
NO 

NO 

NO 

7 8 

NO 

NO 

ND 

ND 

ND 

NO 

ND 

NO 

8.2 

NO 

MD 

NO 

~ ND 

ND 

NO 

" ND 

ND 

ND 

KD 

ND 

NO 

NO 

" N D 

o i 
' 2 

NO 

NO 

ND 

ND 

NO 

_w 

"ND 

ND 

NO 

t o 

NO 

K 

ND 

ND 
8 4 

NO 

NO 

NO 

ND 

NO 

NC 

NC 

ND 

ND 

ND 

NO 

NO 

NO 

ND 

NC 

NO 

._ . 

200 

HO 

ND 

3 3 

ND 

ND 

ND 

laa 

i 
"NO 

NO 

' N O 

NO 

NO 

NO 

N[ 

NC 

2 ^ 

NO 

0 

NO 

ND 

N[ 

1.: 

" . - - 1 . I \ 

W W ^ "̂  '̂ ^̂̂  '̂̂  "̂̂ "-̂ ^ ^ 

1 I _L 1 

7 

NO 

ND 

21.3 
14 

NO 

2 3 

1 « 

9 7 

I B 

ND 

NO 

NO 

NC 

7 7 

NO 

I B 

• ' 122 

NO 

1 3 

I S 

NC 

30-

111 

J.1 

ND 

79 7 

NO 

607 

as 
Nt 

1.' 
94 1 

0 9 

90 
9 " 

. NO 

NO 

NO 

ND 

NO 

ND 

ND 

NO 

NO 

ND 

ND 

NO 

ND 

NO 

- - _N9 
ND 

" N D 

ND 

ND 

NO 

MO 

Nt 

.̂. ND 

HC 

NO 

ND 
ND 

ND 

NO 

NO 

M 

NC 

C « t » n l 4 l ' - a * r t d a 
9b-2J-9 

9 

NO 

NO 

NO 

NO 

NO 

NO 

-̂'? 
ND. 

NO 

NO 

NO 

HO 

HO 

NO 

_ . . . NO 

NO 

ND 

ND 

NO 

NO 

NC 

Nt 

Nt 

NO 

ND 

NC 

NC 

NC 

01 

'4.83-9 

N o l h w d 
ND 

ND 

HO 

HD 

NO 

NC 

NC 

ND 

NO 

ND 

HD 

ND 

J NO 
ND 

NC 

ND 

ND 

NO 

ND 

NO 

" N O 

NO 

NC 

ND 

NC 

NC 

NC 

NO 
NC 

Nt 

1074».2 

* ND 

ND 

HD 

NO 

ND 

NO 

1 
ND 

NO 

ND 

NC 

ND 

HD 

ND 

ND 

31 
HD 

NO 

ND 

ND 

~ NC 

ND 

ND 

NC 

NO 

NC 

_ . W 

ND 

1 - 1 1 

^-
79-34-4 

ND 

ND 

ND 

NO 

NO 

NO 

"So 
HO 

HD 

NC 

NC 

NC 

NO 

NO 

10.8 

NO 

NO 

Nl 

ND 

ND 

ND 

NO 

ND 

NC 

i : 

NC 

NC 

HO 

0.! 

1 l-Dirt i* i i i ,Pi i i i~» 
7i-i4.J 

N o l l H M 

NO 

NO 

NO 

NO 

ID 8 

227 

NO 

ND 

e.6 

NO 

HD 

ND 

NO 

37 

^ 
_ - . - N . 0 

2.2 

1.2 

NO 

ND 

ND 

ND 

t.f, 

1 ( 

ND 

ND 

3.1 

1 

1 1 22 . r i i n t W i i m r t i a n B 
>0.J4.9 

NclHM.d 

W I 

ND 

NO 

NO 

NO 

NO 

NO 

ND 

ND 

NO 

^ NO 

MD 

NO 

ND 

NO 

ND 

ND 

„ 
NC 

NC 

HC 

NO 

ND 

NO 

NOI. 

_J 

- ~\ 

dl lMMrnOBi 

1 

« 
NO 

_. _ 
South Site Groundwater 

- ~ - -

I Li ^ ^ ^ _ , 

• Trichloroethylene 

j • cis-1,2-dichtorothene 

i n trans-1,2-dichlorothene 

, 0 vinyl chloride 

|B1.1,1-Trichloroethane 

1 a Tetrachloroethylene 

; • Methylene Chloride 
' a Carbon iBfranhlnrrrin 

• ^ ^ " ^ ^ " ^ <§' < ? < ? . •1 ,2-Dich loroet l iane 

• ^ t i " ^ i ^ i ° ' ' ' ' ' " ° ' ' = ' ^ ' ° ™ ^ ' ^ y ' « " ^ 
^ 'S^ J? " 01,1-Dichloroethane 

• ^ <j.- <|.v •1,1,2,2-Tetrachloroethane 

1 J i 1 1 i 1 i ^ - 1 

i 
., 

; 
1 

1 
1 

. 

1 

EPA melhod B2eOb u ied fci< i«a l l * . e071 u M d l a r C T ^ w 

file:///5i-6tt-0


SamplB 

Locat ion 
M W I 
V W 2 
MW3 
MW4 
MW5 

11 
" " 1 2 " 

13 
14 
15 
16 
17 

' ' 1 8 
19a 
20 
21 " 

21A 

L 21B 
L 24 
f " 27 
[ 28 
1 29 
r " 2 9 - A ~ 

30 

32 
33 

1 34 
1 "35 
1 35A 

36 
37 

" 3 8 
" 3 9 

40 
1 41 

42 
" 4 3 

44 
1 45 

46 
1 47 L « «"""" 

50 
51 
52 
53 

""54 "" 
54A 
64 
70 

L ' 1 " 
1 MPLS 

INTAKE 

Seep East 

USGS-4 

USGS-5 

r u S G S - 6 

PTCEDL 

(ug/l) 

1 1 

DATE IAVG. 1 Ul.Jul-Sll 

- -

-

z: 
- -

—— 

- --
— 

1 

L — 

I— 

226 
257| 

el 

1 8 5 2 1 

25 
0 

" 2 6 

~ 120l 
2 
i i 

BT 

46! 1 
178 

11 

" " 68 

" 9550 

4 
12 
16 
26 

or 
7 

ISJI 
5372li 

6 

16. 

5. 

1611 

0 

230 
200 

1 f 
12-.0 

I 
- - -

I 
1 
|--

1 
1 

T " -

I4.0c|.di| 

30J 
26: 

4 
TS(6 

i l l 9 2 
0 

"0 

.0 

' " 0 

— 

- -

— 

. 

: : _ 

1 2 . N o v . 8 l | 

411 
32; 

2200 
10BS6 
' " "8 

6 
0 

' ~ - "0 
2 

-

— 

; 

• 

r — 

1.D»c-8llzi.Ocl-81 1 

404 | 

10 
' 974 

34522 
1 

" 0 
0 
2 
6 

- -

1 • Data at well 15, 36 not originally validated d 

163 

1880 
13000 

1 
3 

_ _ 2 3 

141 
" "1" 

- -

-
- -

- - -

j e t o s a r r 

•Dac-8 t | lO -J tn -82 |2B-Ma<-B2 |2a-Ma^-84 1 

780 
240QO 

1 
3 

. 3 

28 

74 
11 

• -

— 

pie nden 

- - • -

680 
1090ir 

3 
1 

201 
r 
1 

1 _ 2 1 

l53f f 

- - -

fjcalion e 

- - -
4 1 1 

i 

" 2 
4 

2290 

rror. Vali 

" HC 
10 

960 
a ioc 

0 3 
D 

- -

" ' f 

S.Dec.aT 

-—-" 
- - -

1 1 i 1 

3.Nov.8f l la N c , » « ilO/OOTO 1 IO.Ocl -9 1 M . O r l . ' ) 7 

— - -

1 

---- -
22 

31 

5.4 

_160 

4900 

31 

2S 
3 

" 7 

43C 
56:500 

13C 

daled res i lU listed 

- -

21 

0 

™..fr9n 

- -1 

J 

52 

- — 

0 

amples 

-

ST 

640 

j_S 

190 

7 

26 

-
230 

38C 

86 

0 

2 1 

aken A 

90 

7 « 

S.3 

" 2 1 0 

2800 

23' 

61 

JOl 

0 

2 J 

Jrll 15, 1 1 

-^i& 

— 
" "5:J 

_| 

190 

1 7,00t 
5." 

28( 
t90.00( 

44( 

23( 

0 

— 

2.1 

98 

r iH q i 

HOC 

10.1 

3> 

2000 

C 

120 
ISO.OOC 

15C 

0 

0 

1 2.1 

ij.riM.o^ 

22( 

C 

_ _ 0 

1' 

90C 

C 

42 
13.00C 

6 ; 

c 
t) 

0 

2.T 

,^r , . , r , . 

4 b t 

34« 

h ^ — 

3.. 

15( 

0 

2" 

120C 

0 

2 7 
9S 

46,O0C 

et 

i 
3.7 

0 

2.1 

• ~ 

5 ^ . , j j , - Q . . 3, 

4 . 1 

>.< 1"60 
16 

0 16 

2 9 1 

vx 

1 1 

3.. 

( 
0 

16 

7.-

750 

0 

? • 

4-
9,00c 

35C 

25 

3 
12 : 

34 

33 

0 

2 1 

4 : 

4.5 
260 

80 
8.5 

b3C 
•40! 

18C 

" 7.3 
7; 

^ 6 

12c 

36 

•630C 

15 

9 4 
9£ 

19,00c 

sue 
13C 

Si 
21c 
12c 
73 

26C 

0 

0 16 

:-..o^i.9a 

5.5 
6.1 

I K 
16 

9 2 

29t 
34( 

93 

" Tn 
i. 

1 

4.2 

I l l 

13C 

5JOC 
2.7 
2.C 
5.6 

2.1 
111) 

^ 30 
H 

•6.C 
t lC 
" 7 5 
2.t 

430 

0 5 6 

0 50 

:-Nu<.es 

1 : 
5./ 
17C 

i i 
( 

95C 
45( 

^ 0 3 ( 

86 
0 8t 

27 
1.: 

86 

5.4 

26OOC 
3C 
i.e 
23 

1.9 

loe 
310 

46 
8.4 

4 6 
16C 

24 
2.5 

411; 

0 

0 50 

Zu.Ou.0 

0 26 
7.2 

14 

C 

IC 

670 

0.2; 

ie 
12c 

28 

0.57 

5.5 
5( 

2.1 

3600c 
2. i 
3.5 
14 

7 t 
51 

62 
14 

c IC 
66 

s; 
16 

48C 

41 

0 

1 4 

0 5 

»i-^a-(n 

I 
e.i 
ISO 

9 

c 

4 6 

; 
230 
170 

( 

6 i 
C 

7.;' 

c 

4. ! 
4; 

"6 

18OOC 
2 

i i 
c 

57 
7 2 
100 

S3 
45 

62 
6.S 

23C 

62 

0 

35 

0 5 

" 
„...„. 

e 
c 

"""" TIS 
12 

c 

"1.6 
6 ' 

1200 
32( 

" ""T 

1! 
t 

( 
4.5 
36 

2 ! 

200c 
2 

c 
i.i 

4e 
onv 
onr 

1.2 

2.1 
l.S 
9.2 

IOC 

6? 

0 

4 0 0 * 

2.5 

- ' 1 / ] I W < I O i ^ ^ 

" 
10/2S/70D4 

0 
3.6 
72 
l l 

( 
36 
i ( 

-
120( 
16c 

0.21 

1 . 

SO.-
25! 

( 
( 

abandon 
4.6 

3' 

41 

10.6 
340C 

i.t 
2C 
1.2 

39 
op^r 

DRY 

4.2 

374 

366 

7J 

0 

78C 

1 

3S. . 02. 

54a. 21a, 

b 

sampled 

11/22/04 

10138/2008 

Tr.i8 
T s 
21( 

I i 

( 

77' 
T f i 

l05 
6' 

1 

6.1 

t^3^ 

10.6 
JS6( 

( 
C 

5.4 
51.7 

7.S 
4.6 

44.7 
164 

58J 
12! 

86. ; 
" 23C 

0 

54 

96 

C 

66 

1 

M.Oc»« 

1 

1; 
SI 
- i 

' F 
171 
S7S 

1 

' 77' 

l l f 
155 

~! 

241 

• ( 

1 1 1 
141J 

-e 
33 

• 14.3 

4.7 

I i 
4.8 

m 
^ 
1 ^ 

e5T 
ffl4 

47:5 

0 

194 

4.4 

31.6 

C 

78 2 

1 

I6 .n r . tJ5 

1 

4.5 
196 

K 
C 

i 
5 6 ' 

66< 

I 

i i \ 

54.2^ 
171 

( 

2: 

4.2 
i 6 5 

452i 

c 
: 

1S.5 

12.6 

23.5 
73.1 
54-

94.J 

67 
94 7 

77 

0 

16C 
34 i 

42.8 

t 

80.2 

1 

seep 

samples 

taken 

11/19/07 

Id a24:>240. Nol d r t t d c d (ceraicnicd bf Z i i o . DL to' TCE lSB7-ptaia<i| ' S ugfl 



APPENDIX F 
(U.S. EPA Memorandum) 

Five-year Review Report - 8 



^^^^°'''\ 
^ - ^ - ^ ^ UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
^ [ i j Z . ^ WASHINGTON, D.C. 20460 

OFFICE OF 
SOLID WASTE AND EMERGENCY 

RESPONSE 

JUL 19 2005 

OSWER 9200.4-39 

MEMORANDUM 

SUBJECT: Use of Alternate Concentration Limits (CLs) in SuperiUnd Cleanups 

FROM- Michael B. Cook, Direc^* • i ,/,/ 
OfBce of Superfund Remedikvon 

TO: Superfiind National Policy Managers, Regions I - 10 

Purpose 

The purpose of this memorandum is to present EPA policy regarding use of Alternate 
Concentration Limits (ACLs) in remedies selected under the authority of the Comprehensive 
Environmental Response, Compensation and Liabihty Act of 1980 (CERCLA). CERCLA 
section 121 provides aufliority to use ACLs under certain circumstances.' CERCLA section 121 
also requires that all Siperfiind remedies selected, including those based on ACLs, be protective 
of human health and the environment. Regions are requested to consult with the OfQce of 
Superfimd Remediation and Technology Innovation (OSRTI) prior to selecting a remedy that 
includes CERCLA ACLs. 

If the Agency, in its discretion, decides an ACL might be appropriate based on site-
specific circumstances, CERCLA section 121 sets forth a number of specific requirements that 
must be met This memorandum, which is designed to assist Regions in evaluating the potential 
of ACLs at Superfimd sites, is not a regulation itself, nor does it change or substitute for any 
regulations. It describes national policy and does not impose legally binding requirements on 
EPA, states, or the regulated community. This poKcy does not confer legal rights or impose legal 
obligations upon any member of the public. Interested parties are fi^ee to raise questions and 
objections about the substance of this memorandum and the appropriateness of the application of 
this pohcy to a particular situation. EPA and other decision makers retain the discretion to adopt 
•ipproaches on a case-by-case basis tbat differ fi-om those described in this memorandum, and may 
i±ange this policy in the fiiture. 

The term CERCLA ACLs is used in this memorandum to distinguish this term from alternate concentration 

limits useci in other programs (e.g., RCR ACLs, provided for in 40 CFR Part 264, or state ACLs), Only CERCLA ACLs 

are addressed in this memoradum. 



Background 

CERCLA section 121 establishes certain requirements for the Superfund cleanup process. 

Section 121(b)(1) requires that remedial actions be protective of human health and the 
environment. In addition to that independent requirement, Section 121(d) generally provides that 
remedial actions shall meet applicable or relevant and appropriate requirements (ARARs), unless 
those requirements are waived pursuant to section § 121(d)(4) under appropriate site-specific 
circumstances." Section 121(d)(2)(B)(ii) also addresses ACLs and limitations concerning their 
use, as follows: 

(ii) For the purposes of this section, a process for establishing alternate concentration 
limits to those otherwise applicable for hazardous constituents in groundwater under 
subparagraph (A) may not be used to establish applicable standards under this paragraph 
if the process assumes a point of human exposure beyond the boundary of the facility, as 
defined at the conclusion of the remedial investigation and feasibility study, except 
where-

(I) there are known and projected points of entry of such groundwater into surface 
water; and 
(II) on the basis of measurements or projections, there is or will be no statistically 
significant increase of such constituents from such groundwater in such surface 
water at the point of entry or at any point where there is reason to believe 
accumulation of constituents may occur downstream; and 
(III) the remedial action includes enforceable measures that will preclude human 
exposure to the contaminated groundwater at any point between the facility 
boundary and all known and projected points of entry of such groundwater into 
surface water then the assumed point of human exposure may be at such Icnown 
and projected points of entry. 

The CERCLA ACL provision is directed at standards that are "otherwise applicable for 
hazardous constituents in groundwater." Examples of such standards may include state 
requirements to clean up ground water to background levels (e.g., some state antidegradation 
requirements) or state requirements for ground water cleanup. Such standards must otherwise 
qualify as an applicable standard pursuant to section 121(d)(2)(A) (e.g., must be properly 
promulgated, enforceable, consistently applied)."' 

'ARAR waivers are also discussed in §300.430(f)(l)(ii)(C) of thel990 National Oil and Hazardous 
Substances Pollution Contingency Plan (the NCP). 

Federal or state Maximum Contaminant Levels (MCLs) or non-zero Maximum Contaminant Level Goals 
(MCLGs) established under the Safe Drinking Water Act generally are not "applicable" requirements but are 
considered to be "rele:vant and appropriate" requirements for aquifers that are cuirent or potential future sources of 
drinking water, (see, CERCLA section 121(d)(2)(A)(i); and §300.430(e)(2)(i)(B) of the NCP). Similarly, water 
quality criteria under the Clean Water Act also may be "relevant and appropriate" standards for specific 
contaminants where a plume discharges to (or threatens) surface water (see. CERCLA section 121 (d)(2)(A)(i) and 
(B)(;); and §300.430(s)(2)(i)(E) of the NCP). Further information concerning environmental standards that may be 
either applicable or relevant and appropriate to a Superfund cleanup action is available from the EPA web site: 
http: Vw WW .epa. gov/su perfund/ac tion/guidance/rem edv/arars. h tm 



This provision of the statute also contains several site-specific conditions which must be 
met in order to establish CERCLA ACLs. Regions have broad discretion under the statute when 
evaluating whether a CERCLA ACL might be appropriate under site-specific circumstances. 
Generally, in satisfying the statutory requirements in section 121(d)(2)(B)(ii), Regions should 
consider a number of factors, including: 

1. whether contaminated ground water discharges to surface water; 

2. whether all plumes of contaminated ground water are discharging to surface water (e.g., are 
contaminants present in a deeper aquifer that does not discharge to surface water?); 

3. whether significant degradation of the aquifer might occur prior to discharge to surface water 
(e.g., could the plume spread to uncontaminated portions of the aquifer or to other aquifers that 
are interconnected?); 

4. whether "known and projected" points of entry of the plume (or plumes) into a surface water 
body have been, or can be, specifically identified; 

5. whether the discharge of ground water to surface water would lead to a "statistically 
significant" increase of contaminant concentrations in the surface water body at those points of 
entry, at points downstream, or at any point at which contaminants might be expected to 
accumulate (including accumulation of contaminants that might occur in sediments at or below 
those points of entry); 

6. whether ground water can be restored (e.g., can the program goal of restoring contaminated 
ground water to its beneficial uses be met in a reasonable tiine frame?); 

7. whether there is the potential for degradation products, particularly those that could represent 
more of a risk than the parent compounds (e.g., trichloroethene (TCE) can degrade into the more 
toxic compound, vinyl chloride), within the zone between the source and the points of entry; 

8. whether the ACL will lead to a "statistically significant" increase in the concentration of 
degradation compounds in the surface water, and whether the assessed risk from any potential 
degradation products in the surface water is within EPA's acceptable risk range; 

9. whether enforceable measures can be implemented to preclude human consumption of the 
contaminated ground water, and ensure that there would be no exposure to contaminants in the 
ground water above health-based levels (e.g., is it possible to reliably prevent human exposure to 
the contaminated ground water through the use of institutional controls?); and 

10. whether a Total Maximum Daily Load (TMDL) pursuant to Clean Water Act section 303(d) 
has been (or is being) established for the surface water, and whether an ACL could result in 
exceedence of a TMDL even though there would be no "statistically significant" increase in the 
concentration of the contaminant in the surface water body. 



Implementation 

In general, Regions should consider the factors discussed in this guidance in evaluating 
whether use of CERCLA ACLs may be appropriate under site-specific circumstances. Where 
CERCLA ACLs are estabhshed as part of a remedy, the Superfund Record of Decision (ROD) 
should identify the applicable standards for which the CERCLA ACLs have been substituted, and 
should document specifically how the site meets the specific conditions required by the statute 
(e.g., point of entry, no statistically significant increase of constituents, enforceable measures that 
will preclude human exposure). The ROD also should explain the process used to establish the 
CERCLA ACLs and their numeric values. Finally, the ROD should explain how the ACL meets 
the independent requirement in CERCLA section 121 that CERCLA response actions be 
protective of human health and the environment (e.g., selected engineering measures; 
instimtional controls). 

For sites not meeting the statutory conditions for use of CERCLA ACLs, Regions should 
consider other flexibilities provided for in CERCLA and the NCP that may be appropriate. 
ARAR waivers are an example of the flexibility provided in CERCLA and the NCP (section 
§12I(d)(4) and part §300.430(f>(l)(ii)(C), respectively).' 

This memorandum provides EPA policy related to the use of CERCLA ACLs in 
Superfund cleanups and supersedes any previous guidance on this matter. Where the Region 
contemplates using an ACL, and for questions regarding program flexibilities that may be 
appropriate to ground water cleanup, including CERCLA ACLs, please have your staff contact 
Kenneth Lovelace of OSRTI, at (703) 603-8787. For question regarding ARARs compUance, 
please have your staff contact Robin M. Anderson of OSRTI at (703) 603-8747. 

cc: OSRTI Managers 
Ed Chu, Land Revitalization Staff 
Debbie Deitrich, OEM 
Linda Garczynski, OBCR 
Matt Hale, OSW 
Jim Woolford, FFRRO 
Cliff Rothenstein, OUST 
Susan Bromm, OSRE 
Dave Kling, FFEO 
Scott Sherman, OGC 
Eric Steinhaus, "Superfund Lead Region Coordinator, US EPA Region 8 
NARPM Co-Chairs 
Joaima Gibson, OSRTI Documents Coordinator 

4 

Also, EPA guidance on factors to consider when evaluating the technical impracticability of ground water 
restoration can be found at: http://www.epa.gov/superfund/resources/gwdocs/tec imp.htm . 

http://www.epa.gov/superfund/resources/gwdocs/tec


APPENDIX G 
(Site Inspection Checklist) 

Five-year Review Report - 9 



Site Inspection Checklist 

1. SI IE INFORMATION 

Site name: f / / j C C^f^ 

Location and Region: 

Agency, office, or company lead 
review: /i^PCA-

iig the five-year 

Date of inspection: l / - / 2 . - ( ^ ' S ^ 

EPA ID: /J//t/z? OCP6 H-^/b-^ 1 

Weather/temperatiire: (- l^^/fy u ^ ^ 

Remedy Includes: (Check nil ih;it apply) 
L; I,andnil cover.'contaiiiineiit 
c; Access controls 

^ Institiitioiial controls 
Ĵ . Ground water pump and treatment 
:; .Surface water collection and treatment 
(.; Other 

C Monitored natural attenuation 
^ Groundwater containment 
;j Vertical barrier walls 

Attachments: jjj inspection team rosier attached ^.Sile map attached 

II. INTERVIEWS (Check all (hat apply) 

1. O&M site manager P/ry^ ^/ ' /J/ 'C' ._..-^^^ 'B/I^-Z^/TJUH^M/ Jk^^/ ' r} / ^ : » g ^ /i~/Z~4>e-
Name Title I^ate 

Interviewed ^ a i site (.; at office Ci by phone Phone no. 
Problems, suggestions; :i Report attached T/j/kfi^tf >>'?4?-/v>?r<r U', V-̂  '^^^•^ . ' ^ ^ • " ^ ^ ' / S ^ 

Titlo 
2. O&M staff P'^y:f-_j^ K J ' S 

Name 
Interviewed ifal site (J ai olfice c; by phone Phone no. 
Problems, suggestions; c; Report attached _^'^<ff:rtf^'^ ^ ? ^ _ ' ^ _ 

Datc 

" A p ^ J ^ ^ 4 1 ' / ^ ' ^ 7^ ^ 7 



3. Local regulatory authorities and response agencies (i.e.. State and Tribal ol'llces. emergency response 
ottlce, police department, oltlce ofpublic health or environtiiental lieallli. zoning office, recorder of 
deeds, or otiier city and county offices, etc.) I'ill in all that apply. 

Agency 
Contact 

Name I'itle Date Phone no. 
Problems; suggestions: (, Report attached 

Agency 
Contact 

Name Title Date Phone no. 
Problems; suagestions; (; Report attached 

Agency 
Contact 

Name Title Date Phone no. 
Problems: suggestions: i ; Report attached 

Agency 

Name Title Date Phone no. 
Problems; suggestions: (; Report attached 

Other interviews (optional) C Report attached. 



III. ON-SITE DOCUMENTS & RECORDS VERIFIED (Check all that apply) 

O&M Documents 
G O&M manual ^ Readily available ri Up to date (; N A 
G As-built drawings ^ Readily available '.: Up lo dale G N/A 
G Maintenance logs X ^^'idily available r, Up to date G N,''A 
Remarks 

7 Site-Specific Mealth and Safety Plan 38 Readily available G Up to dale ^ N / A 
G Contingency plan'eniergency response plan G Readily available G Up lo dale VN/A 
Remarks 

O&M and OSHA Training Records JK Readily available G Up lo dale (; N/A 
Remarks 

Permits and Service Agreements 
G Air discharge permit (; Readily available r, Up lo dale G N/A 
Ci Efnueni discharge G Readily available •'. Upiodale G N A 
G Waste disposal. POTW î f Readily available G Up to dale G N A 
G Other permits (; Readily available G Up to date G N.A 
Remarks ^fjc/^^^^ J,)eciu^^ r^ i~h<^ îA A'-^'J^_t-r/A'< /J^rr*^^ P^ f^ t^ Ar^^ .y -

5. Gas Generation Records (; Readily available G Up lo dale W^M'A 
Remarks 

Settlement Monument Records G Readily available G. Up to dale A-N-A 
Remarks 

7. Groundwater Monitoring Records ^ Readily available G Up lo dale G N'A 
Remarks 

8. Leachate Extraction Records G Readily available G Up to dale J»N/A 
Remarks 

y. Discharge Compliance Records 
G Air (; Readily available G Up lo dale ^ N. A 
jS. Water (ertluenl) )£ Readily available G Up to dale G N/A 
Remarks 

10. Daily Access/Security Logs i^Readily available G Up to dale (i N A 
Remarks 



IV. O&M COSTS 

O&M Organization 
G Slate in-house G Contractor for State 
)£ PRP in-liou.sc (̂  Contractor for PRP 
:J Federal Taciliiy in-house G Contractor for lederal lacilily 
c; Other 

O&M Cost Records 
G Readily available G Up lo date 
c; Funding mechanism/agreement in place 
Original O&M cost estimate G Breakdown attached 

Total annua) cost by year for review period ifavailable 

G Breakdown attached 

G Breakdown attached 

I: Breakdown allached 

G Breakdown allached 

G Breakdown ;iltached 

From 

From 

f rom 

f rom 

From 

Dale 

Date 

Dale 

Date 

Dale 

l o 

lo 

l o 

l o 

To 

Dale 

Date 

Date 

Date 

Dale 

Total cost 

lotal cost 

lolal cost 

Total cost 

total cost 

Unanticipated or Unusually High O&M Costs During Review Period 
Describe costs and reasons: _ ^ ^ j £ /^i^dCai^s^ /^^o*-^ 0 $ ^ ^e^^^-^^-y^ ^ - ^ ^ jlr.'^-J 

V. ACCESS AND INSTITUTIONAL CONTROLS ^Applicable G N A 

A. Fencing 

1 Fencing damaged c; Location shown on site map ^ Gales secured G N/A 

Remarks per . tL^ h P^^^^y f̂- f i^ff"^'^^ ^ ^ '^. '^ <^"' ^ ' ' ^ ' ^ j ^^'^ f-'-"'̂  
î £î /-£ . TV rit,HAr%/0/̂  ^(:- f-l^ /̂-fa ,'5 f\,^ ff̂ ^ t̂»< t f p^ tc /^f , j \ c M'*^'< 

B. Other Access Restnctiorts 

Signs and other security measures G Location .shown on site map G N'A 
Remarks /<'(r<j^ l y .C^f^__2.f.. f:^ / ^ i ^ i ^ /^/y/i^y^ , y ^.v^, >«•</ / ^ ^ i r ^ J j ^ / 'i^f.c'/^/ty 

•̂fpf'ijlf'il f^ct^'''f^ fenc'H^ 



C. Institutional Controls (ICs) 

I. Implementation and enforcement 
Site conditions imply ICs not properly implemented G Yes ^ No G N/A 
Site conditions imply ICs not being fully enforced G Yes ^ No G N/A 

Type of monitoring {e.g., self-reporting, drive by) M 4 -
Frequency /^fy-
Responsible party/agency /^Dfi) C'ji^ >̂f̂  / y ' ' / / - ' y , cyj-y ^ ^ Mt'''7ner*-y''^/''J 
Contact r ^ ^ .ToiV/^ r'y-t:.^^ ^r^^^^-*—^g^^^-^'^^-T-

Name Title Date Phone no. 

RefHjrting is up-to-date G Yes G No /S'N/A 
Reports are verified by the lead agency G Yes G No ^ N/A 

Specific requirements in deed or decision documents have been met G Yes G No ISi N/A 
Violations have been refwrted G Yes G No % N/A 
Other problems or suggestions; G Report attached 

' 2. 

D. 

1. 

2. 

3. 

Adequacy G ICs are adequate Ĵ  ICs are inadequate G N/A 
Remarks T i ^ ? *A-«S /V^/L ^,,i,/Q:yy,^e^u./f i«^ M/'^.4- ^ y ^ (y'<:£/'A 

' ' 

General 

Vandalism/trespassing G Location shown on site map ^ , N o vandalism evident 
Remarks 

Land use changes on site G N/A 
Remarks /?>">-<:_ 

Land use changes off site G N/A 
Remarks / J ^ / T ^ ; — 

VI. GENERAL SITE CONDITIONS 

A. 

1. 

Roads G Applicable ^N/A 

Roads damaged G Location shown on site map G Roads adequateG N/A 
Remarks 



B. Other Site Conditions 

Remarks 

VII. LANDFILL COVERS :; Applicable KN'A C r p / l / ^ ^ U j i " ^ ^ l y 

A. 

1. 

2. 

3. 

4. 

5. 

6 

7, 

Landfill Surface 

Settlement (Low spots) \; Location shown on site map G Sclilemenl nol evident 
Areal e.xteni Depth 
Remarks 

Cracks G Location shown on siic map G Cracking not evident 
Lenglh.s_ Widths Depths 
Remarks 

Erosion G Location shown on site map (.: Lrosion nol evident 
Areal e.xleni Depth 
Remarks 

Holes '; Location shown on site map i: i loles not evident 
Areal exlenl Depth 
Remarks 

Vegetative Cover '; Cirass G Ccner properly established G No signs of stress 
G Trees/Shrubs (indicate size and localioiis on a diagram) 
Remarks 

Alternative Cover (armored rock, concrete, etc.) ;; N A 
Remarks 

Bulges (; Location shown on site map (: Bulges nol e\ idem 
Areal e.xtent 1 Icight 
Remarks 

Iy</A<fj> 



Wet Areas/Water Damage G Wet areas/water damage nol evident 
G Wei areas ; Location shown on site map Areal extern 
G Ponding •: location shown on sile map Areal extent 
G Seeps G Location shown on sile map Areal extent 
G Soft subgrade G Location shown on sile map Areal e.xlcni 
Remarks 

Slope Instability G Slides ;: Location shown on sile map G No evidence of slope instability 
Areal c.xtenl _ 
Remarks 

B. Benches G Applicable ••, N/A 
(Horizontally constructed mounds ofearih placed across a steep landfill side slope to interrupt the slope 
in order lo slow down Ihe vclocily of surface ninol'f and intercept and convey the runoff lo a lined 
channel.) 

I Flows Bypass Bench '; Location shown on sile map G N/A or okay 
Remarks 

2. Bench Breached i: Location shown on sile map G N/A or okay 
Remarks 

3. Bench Overtopped C Location shoun on sile map G N/A or okay 
Remarks 

C. Letdown Channels G Applicable ; N A 
(Channel lined with erosion control mats, riprap, grout bags, or gabions that descend down the sleep side 
slope of the cover and will allow the mnol'l" water collected by ihe benches lo mo\e off ol the landfill 
cover without creating erosion gullies.) 

1. Settlement G Location shown on site map G No evidence ofselllemcnt 
Areal extent Depth 
Remarks 

2. Material Degradation G Location shown on site map G No evidence oldegiadaiion 
Material tx'pe Aical extent 
Remarks 

3. Erosion c; Location shown on sile map i.: No evidence ol'erosion 
.Areal extent Depth 
Remarks 



Undercutting r, Location shown on sile map (J No evidence of undercutting 
Areal exicni Depth 
Remarks 

Obstructions 1 ype G No obstructions 
G Location shown on sile map Areal extent 
Size 
Remarks 

Excessive Vegetative Growth Lype __.. 
G No evidence of excessive growlh 
G Vegetation m channels does nol obstruct How 
G Location shown on sile map Areal extent 
Remarks 

D. Cover Penetrations G Applicable G N A 

1. Gas Vents Ĉ  AcliveG Passive 
G Properly secured locked G runctioning '•: Routinely sampled i; Good condition 
ij F\idence of leakage al penetration ti Needs Maintenance 
G N/A 
Remarks 

Gas Monitoring Probes 
(i Properly secured; locked G 1 unctioning : Routinely sampled '". (iood condition 
(i Evidence of leakage al penetration (i Needs Maintenance G N/A 
Remarks 

Monitoring Wells (wiihin surface area of landfill) 
Jf, Properly .secured locked G, lunclioning K Routinely sampled G (jood condition 
I.; Hvideiice of leakage al penelnilion G Needs Maintenance (i N/A 

Remarks 

4. Leachate Extraction Wells 
G Properly secured/locked G Lunclioning •': Routinely sampled G Good condition 
G Lvidence olTeakagc at penetration G Needs Maintenance G N.A 
Remarks 

Setflenient Moiiuniciifs G Located G Rouiiiiely surveyed G N/A 
Remarks 



E. Cias Collection and Treatment G Applicable G N/A 

Gas Treatment Facilities 
G Flaring G Thennal destruction G Collection for reuse 
G Good conditioner Needs Maintenance 
Remarks 

Gas Collection Wells, Manifolds and Piping 
G Good condilionGi Needs Maintenance 
Remarks 

3. Gas Monitoring Facilities (('.,(,'.. gas moniioring of adjacent homes or buildings) 
G Good condiiioiiG Needs Maintenance r, NA 
Remarks 

F. Cover Drainage Layer G Applicable G N.'A 

Outlet Pipes Inspected G lunclioning G N/A 
Remarks 

Outlet Rock Inspected >: l u n c l i o n i n g ' \ N A 

G. 

1. 

-> 

3. 

4. 

Remarks 

_ . „ . . . . . . . . 

Detention/Sedimentation Ponds G Applicable G N/A 

Siltation Areal exlenl Depth 
G Sillalion nol evident 
Remarks 

Erosion Areal exlenl Depth 
G L.rosioii nol evident 
Remarks 

Outlet Works ;; I'linciionine '; N A 
Remarks 

Dam : lunclioning i; N/A 
Remarks 

- -
-- — .- — ^ 

GN/A 

. . . . . 



H. Retaining Walls G Applicable /QNA 

Deformations i; Locaiion sliown on sile map G Deformation nol evident 
Flori/ontal displucemeni Vertical displacemenl 
Rolaiional displacement 
Remarks 

2. Degradation G Locaiion shown on site map G Degradation nol e\idenl 
Remarks 

I. Perimeter Ditchcs/Off-Site Discharge G Applicable ;y{ N.'A 

Siltation G Location shown on sile map G Siltation nol evident 
Areal extent Depth 
Remarks 

2. Vegetative CJrowth G Location shown on sile map ii N/A 
G Vegelalion does nol impede How 
Areal exicnl 1 ype 
Remarks 

3. Erosion ': Location shown on sile map ;; I'rosion nol evideni 
Areal exlenl Depth 
Remarks 

Discharge Structure G Functioning G N A 
Remarks 

VIII. VERTICAL BARRIER WALLS G Applicable >< N/A 

Settlement : Locaiion shown on sile map ': Selllement nol evident 
.Areal exiem Depth 
Remarks 

Performance Monitoring I ype of monitoring 
G Performance not monitored 
Frequency G Lvidence ol bleaching 
Head diifeieniial 
Remarks 



C. Treatment System j ^ .Applicable G N A 

Treatment Train (Check components Ihal apply) 
(.; Metals renio\al G OiFwaier separation c; Bioremediaiion 
i; Air stripping (: Carbon adsorbers 
' I I lies 
; Additive (('s,'.. chelation agent, llocculenl) 

jj< Others ^rz-frtji^^fcy ^)cf/wrf-,yn K-.,>th. J/'f^^^^fie. t ^ — ^ C ' ^ 
G Good condiiion G Needs Maintenance 
jS, Sampling ports properly marked and functional 
G Sampling niainlenance log displayed and up lo date 
^ Lquipmeni properly identified 
]g Quantity ol'groundwater treated annually '^__h"^ nt1li>n ^titrTL^/y^y-^ 
G Ouanlily of surface waler treated annually 
Remarks 

Electrical Enclosures and Panels (properly rated and functional) 
G N A 5K (iood condition i; Needs Maintenance 
Remarks 

3 Tanks, Vaults, Storage Vessels 
;; N.'A G (iood conditionG Proper secondary containment (.; Needs Maintenance 
Remarks 

Discharge Structure and Appurtenances 
G N. A .)KGood conditionG Needs Maintenance 
Remarks 

.̂ . Treatment Building(s) 
yiYi A I.; Good condiiion (esp. roof and doorways) G Needs repair 
(; Chemicals ;md equipment properly stored 
Remarks j-^/t- M^^-f / I J T / - ty^y/^.zt- r-'^e^-f->~~c^i- t^-^oli'f^ 

6 Monitoring \ \ ells (pump and Irealmeni remedy) 
^Properly secured locked >̂  Functioning Ji<^Roulinely sampled BCGood condiiion 
XAll required wells located •. Needs Maintenance G. N/A 
Remarks/7*V'/»/7W/:^ i^~elh ,'/X £f^^ '^'T''''*^ ' ^ . / - ' ' — f'"^-^ i^-^ '"•'^'V><?.^ 

}>•/• 

D. Monitoring Data 

Moniioring Data 
^ Is routinely submitted on lime G Is of acceptable quality 

Moniioring dala suggests: 
G (iroundwater plume is effectively conlained G. Contaminant concentrations are declining 



D. Monitored Natural Attenuation 

Monitoring Wells (natural alienualion remedy) 
G Properly secured.'locked i; Functioning G Routinely sampled C; Good condition 
G All required wells located G Needs Maintenance G N A 
Remarks 

X. OTIIER REMEDIES 

If there are remedies applied al the sile which are nol covered above, attach an inspection sheet describing 
the physical nature and condiiion of any facility associated with the remedy. An example would be soil 
vapor exlraclioi). 

XI. OVERALL OBSKRV.ATIONS 

A. Implementation of the Remedy 

Describe issues and observations relating to whether Ihe remedy is effective and functioning as designed 
Begin with a brief slaienieni of what Ihe remedy is to accomplish (i.e.. lo contain contaminant plume, 
minimize inllliraiion and gas emission, etc.). 

Ade(|uacy of O&M 

Describe issues and observations related lo llie implemcnlation and scope of O&M procedures. In 
particular, discuss their relationship lo the current and long-term protectiveness of ihe remedy. 

A>/\g- r / ^ ^ ^ y ^ i-i--<^ <g|g<^/-^ O ^ f-^C l/F/) <aim^ y^S / ' c i r ^y .^^ ' ^^^J 



C. Early Indicators of Potential Remedy Problems 

Describe issues and observations such as unexpected changes in the cost or .scope of O&M or a high 
frequency of unscheduled repairs, Ihal suggest that the prolecliveness of the remedy may be 
compronnsed in the future. 

M 

Opportunities for Optimization 

Describe possible opportunities for optimization in moniioring tasks or the operation of ihe remedy. 

Nt̂  



APPENDIX H 
(Site Photos) 



Phase I ESA Photo Log 
NIROP 

Photo ID 

1 

Description: North of RW5 looking south 

Date: 11 •12-08 

Direction 

S 

Photo ID Description: FMC 30 

Date: 11-12-08 

mmmmmimiimmmmmmsmmmwmmmimmm 

Direction 



Photo ID 

3 

Description: RW5, FMC-57A and FMC-57B 

Date: 11-12-08 

Direction 

N 

Photo ID 

4 

Description: FMC-11, FMC-12, FMC-13 and FMC-14 

Date: 11-12-08 

Direction 

S 



.,̂ f%^ 

. , - . . . « 

Photo ID 

5 

Description: RW4, FMC-56A and FMC-S6B 

Date: 11-12-08 

Direction 

W 

f m 
^ iS.tPJ)7.̂ .r-'::''-V -: \:<:id'^\mi^^msmsin^ "' f'T"-" •• 'rttaHTWi' mrinjt 

Photo ID Description: Extraction well control access and maintenance 
points near RW4 

Direction 

Date: 11-12-08 



Photo ID 

7 

Description: Inside extraction well flow control chamber 

Date: 11-12-08 

Direction 

NA 

W"^*(r 

Vs „ . , . i : Jv l rdsyy 

Photo ID 

8 

Description: Inside extraction well flow control chamber 

Date: 11-12-08 

Direction 

NA 



Description: Inside flow control chamber near RW4 Direction 

'.•iim 

/ 

V 

NA 

Photo ID 

10 

Description: RW4 and RW5 air gap back flow preventers 

Date: 11-12-08 

Direction 



# 

i^^ :^WF^ 

Photo ID 

11 

Description: Inside flow control chamber 

Date: 11-12-08 

Direction 

NA 

Photo ID 

12 

Description: Water cascading into combined piping after air 
gap backflow preventer 

Date: 11-12-08 

Direction 

NA 



Photo ID 

13 

Description: Bottom of combination chamber 

Date: 11-12-08 

Direction 

NA 

Photo ID Description: CTF Direction 

14 Date: 11-12-08 W 



ft 

Photo ID 

15 

Description: FMC-48 

Date: 11-12-08 

Direction 

W 

mKBBBKSt' 

i t - ^ 

Photo ID 

16 

Description: FMC-27 and FMC-24 

Date: 11-12-08 

Direction 



Photo ID 

17 

Description: RW3, FMC-55A, FMC-55B and FMC-15 

Date: 11-12-08 

Direction 

SW 

\ ' 

Photo ID 

18 

Description: Flow control Chamber near RW3 

Date: 11-12-08 

Direction 

NA 



Photo ID 

19 

Description: Point of discharge to sanitary sewer 

Date: 11-12-08 

Direction 

NA 

^ I ^B^^^B 

Photo ID 

20 

Desc r i n t i on * \ / F n in R\A/9 flnw rnnfrn l r hamho r 

Date: 11-12-08 

n i r A r t i n n 

NA 



Photo ID 

21 

Description: RW2 

Date: 11-12-08 

Direction 

W 

Photo ID 

22 

Description: FMC-47(Right), RWl (left), FMC-49 and FMC-50 
(background) 

Date: 11-12-08 

Direction 

S 



Photo ID 

23 

Description: RW2 air gap back flow preventer and abandoned 
RWl piping 

Date: 11-12-08 

Direction 

NA 

Photo ID 

24 

Description: Looking South from RW2 

Date: 11-12-08 

Direction 

S 



Photo ID 

25 

Description: FMC-46 

Date: 11-12-08 

Direction 

E 

y^/l// 

I 
1 

Photo ID 

26 

Description: FMC-51 

Date: 11-12-08 

Direction 

W 



• JO/h^V^ ^ « i 

V j . A ; - - ••.... -*> 

^^^'•^•^1^ 
- . . ^ ^ ^ 

Photo ID 

27 

Description: FMC-44 and FMC-36 

Date: 11-12-08 

Direction 

E 

»Wi'^.fiV> ^ ^ : a . .fi' 

Photo ID Description: FMC-28 Direction 

28 Date: 11-12-08 NA 



HBHHHIHi ̂ • 1 . -M^mBnic- '^^^H 

Photo ID 

29 

Description: Looking East from FMC-15 towards BNR 
stormwater retention pond 

Date: 11-12-08 

Direction 

E 

Photo ID 

30 

Description: FiMC-S4A, FIVIC-54, USGS- 4 and USGS-6 

Date: 11-12-08 

Direction 

E 



Photo ID 

31 

Description: MWW property looking toward FMC-53 

Date: 11-12-08 

Direction 

BE 

Photo ID 

32 

Description: FMC-71 (right) and FMC-70 (left) 

Date: 11-12-08 

Direction 

W 



' > . ' ^ -

I 

Photo ID 

33 

Description: FMC-70 (right), FMC-43, FMC-21A and FMC-
21B (background) 

Date: 11-12-08 

Direction 

S 

Photo ID 

34 

Description: FMC-20 

Date: 11-12-08 

Direction 

S 

17 



Photo ID 

35 

Description: Seep in center right portion of photograph 

Date: 11-12-08 

Direction 

S 

u 

I r i ' ^ ^ i r - ' > r '• '.MM/ <' 

Photo ID 

36 

Description: 96 inch storm sewer outfall (lower center, near 
tree). Seep in upper center of photograph 

Date: 11-12-08 

Direction 

S 
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