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1.0 DECLARATION 

1 . 1 SITE NAME AND LOCATION 

Building 81, which is also known as Operable Unit (OU) 9 and Installation Restoration (IR) Site 9, is 
located within the former Naval Air Station (NAS) South Weymouth, Weymouth, Massachusetts. The 
former NAS South Weymouth has been assigned United States Environmental Protection Agency (EPA) 
Identification (ID) Number MA2170022022. 

1 .2 STATEMENT OF BASIS AND PURPOSE 

This Record of Decision (ROD) presents the Selected Remedy for Building 81 (the Site), which was 
chosen by the U.S. Department of Navy (Navy) and EPA in accordance with the Comprehensive 

Environmental Response, Compensation, 
and Liability Act (CERCLA), as amended by 
the Superfund Amendments and 
Reauthorization Act (SARA), and to the 
extent practicable, the National Oil and 
Hazardous Substances Pollution 
Contingency Plan (NCP). This decision is 
based on information contained in the 
Administrative Record for the Site. The 
Massachusetts Department of Environmental 
Protection (MassDEP) concurs with the 
Selected Remedy, as shown in Appendix A. 
Figure 1-1 depicts the location of Building 81 
within former NAS South Weymouth . 

1.3 ASSESSMENT OF SITE 

The res[ponse action selected in this ROD is 
necessary to protect the public health and 
welfare or the environment from actual or 
threatened releases of hazardous 

~- substances, pollutants, or contaminants 1into 
the environment. A CERCLA action is 
required because concentrations of 
chlorinated volatile organic compounds 

(CVOCs), benzene, toluene, and naphthalene in site groundwater would pose unacceptable risks to 
human health under future recreational, commercial, institutional and/or residential land use scenarios. 

1 . 4 D ESCRIPTION OF SELECTED REMEDY 

The Selected Remedy addresses potential unacceptable human health risks associated with extraction of 
site groundwater for production, supply and irrigation uses, or risks associated with vapor intrusion or 
vapors in construction trenches, by reducing site-wide contaminant concentrations in groundwater to 
cleanup levels. Land use controls (LUGs) will be implemented as necessary to control exposu re 
pathways until unacceptable risks are eliminated. Implementation of this remedy is expected to achieve 
substantial long-term risk reduction and will allow for future recreational, commercial, and institutional site 
uses as consistent with the established zoning and the Reuse Plan. 

No unacceptable risks associated with exposure to site soils to a depth of 6 feet (ft) below ground surface 
(bgs) were identified. Contaminated soils at greater depths were not assessed since it was assumed that 
such soils would be directly or indirectly addressed by the groundwater remedy. No unacceptable risks 
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FORMER NAS SOUTH WEYMOUTH 	 BUILDING 81 ROD 

associated with exposure to ambient air a re anticipated. There is no significant potential ecological habitat 
and no exposure pathway for Site contaminants to create an ecological risk. 

l'he major components of the selected remedy for Building 81 include the following: 

> 	Enhanced In-Situ Bioremediation to reduce contaminant concentrations in the overburden and 
bedrock source zones. 

, Bio-barriers in the overburden and bedrock to intercept and treat the contaminant plume at its 
leading edge. 

;;... Monitored natural attenuation (MNA) in the area between the source zone target treatment zones 
(TTZ) and the bio-barriers, to further reduce any residual CVOCs remaining after active treatment 
with enhanced bioremediation. 

;;.. 	 Permanent LUCs to: (1) prohibit installation of groundwater production, supply, and irrigation 
wells at the Site; and (2) prohibit future residential uses within the Recreation District (ReeD) 
zon ing district at the Site. 

;;.. 	 Interim LUCs to: (1) restrict the type and nature of construction permitted in the source area of the 
plume where the highest volatile organic compound (VOC) concentrations have been detected 
and where active remediation might be conducted (as a contingency) until cleanup levels are 
achieved; (2) restrict construction in the vicinity of the bio-barriers, to prevent disturbance of and 
damage to the injection wells and allow future injections; (3) require prior Navy, EPA, and 
MassDEP approval of (a) construction dewatering plans before excavation activities could be 
conducted; (b) health and safety procedu res to be used by const ruction workers to prevent 
unacceptable exposure risks, until cleanup levels are achieved; and (c) passive ventilation design 
and building construction methods, such as a sub-slab vapor mitigation system, to prevent 
exposure of building occupants to vapor intrusion from VOCs in groundwater at levels that pose 
an unacceptable risk, until cleanup levels are achieved. 

). 	 Inspections to confirm compliance with the LUCs objectives. 

, 	 Monitoring of groundwater to evaluate the progress of remediation. 

, 	 Completion of five-year reviews as long as chemical of concern (COCs) are present at 
concentrations that prevent unlimited exposure and unrestricted use. 

The remediation at Building 81 will not adversely impact the current use and reasonably anticipated future 
uses of the Site. This ROD documents the f inal remedial action for Building 81 and does not include or 
adversely impact any other sites at former NAS South Weymouth. 

1.5 S TATUTORY DETERMINATIONS 

The Selected Remedy is protective of human health and the environment, complies with federal and state 
requirements that are applicable or relevant and appropriate to the remedial action, satisfies the statutory 
requirements of CERCLA §121 and the regulatory requirements of the NCP, is cost-effective, and utilizes 
permanent solutions to the maximum extent practicable. This remedy also satisfies the statutory 
preference for treatment as a principal element of the remedy (i.e., reduces the toxicity, mobility, and/or 
volume of hazardous substances, pollutants, and contaminants as a principal element through treatment). 

Because this remedy will result in hazardous substances, pollutants, or contaminants remaining on site in 
excess of levels that allow for unlimited use and unrestricted exposure, a statutory review will be 
conducted within 5 years of initiation of the remedial action and every 5 years thereafter to ensure that the 
remedy is, or will be, protective of human health and the environment. 
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1.6 ROD DATA C ERTIFICATION CHECKLIST 

The locations of specific information required to be included in Section 2.0, the Decision Summary of the 
ROD, are listed in Table 1-1. Additional information can be found in the Administrative Record file for 
former NAS South Weymouth. 

TABLE 1-1. ROD DATA CERTIFICATION CHECKLIST 

DATA LOCATION IN ROO 

COCs and their respective concentrations Sections 2.5 and 2.7 
Baseline risk represented by the COGs Section 2.7 
Cleanup levels established for COCs and the basis for these levels Sections 2.7 and 2.8 
How source materials constituting principal threats are addressed Section 2.11 
Current and reasonably anticipated future land use assumptions and current 
and potential future beneficial uses of groundwater used in the risk Section 2.6 
assessment 
Potential land and groundwater uses that will be available at the Site as a 
result of the Selected Remedy 

Section 2.12.3 

Estimated capital, operation and maintenance (O&M), and total net present 
worth (NPW) costs; discount rate; and number of years over which the Appendix B 
remedy costs are projected 

Key factors that led to the selection of the remedy Section 2.12.1 
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1.7 AUTHORIZING SIGNATURES 

David A. Barney 
BRAC Environmental Coordinator 
BRAC PMO East 
U.S. Navy 

Date 

esT. Owens, Ill 
ctor, Office of Site Remediation and Restoration 

Region 1  New England 
U.S. Environmental Protection Agency 

Date 
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2.0 DECISION SUMMARY 

2.1 SITE NAME, LOCATION, AND BRIEF DESCRIPTION 

The former NAS South Weymouth (the Base), EPA ID number MA2170022022, is located primarily in the 
Town of Weymouth, Massachusetts. Portions of the former NAS South Weymouth extend into the 
adjacent Towns of Abington and Rockland, Massachusetts. The Building 81 Site is located within the 
T own of Weymouth. The Base was developed during the 1940s for dirigible aircraft used to patrol the 
North Atlantic during World War II. The facility was closed at the end of the war and was reopened in 
1953 as a Naval Air Station for aviation training. T he Base was in continuous use from that time until it 
was operationally closed on September 30, 1996, and was administratively closed on September 30, 
1997. The majority of the base property has been transferred to the South Shore Tri-Town Development 
Corporation (SSTTDC) for re-development in accordance with the SSTTDC Reuse Plan and Zoning and 
Land Use By-Laws. 

Contamination at the Site was initially identified during the removal of a waste oil underground storage 
tank (UST) in 1991, when the Base was converting from underground waste oil storage to above-ground 
storage in 55-gallon drums. A voluntary Phase I Limited Site Investigation was conducted under the 
Massachusetts Contingency Plan (MCP) in June 1993 to determine if waste oil from the tank had 
contaminated the soi l below. The Navy performed several soil removals and additional investigations 
under the MCP regulatory program between 1993 and 1998; CVOCs were detected in soil and 
groundwater. Once non-petroleum based contaminants were found, the Site was moved from the MCP 
program into the Navy's IR Program for further investigation under the CERCLA program. The Site was 
designated as IR Site 9, also referred to as OU 9. 

The Building 81 Site is located in the central portion of the Base, approximately 4,500 ft southeast of the 
main entrance to the Base on Route 18 (Figure 1-1 ). A part of the Site where the release occurred is 
fenced and is bounded by Shea Memorial Drive to the west, Redfield Road to the north, an overgrown, 
heavily vegetated area to the east, and Building 140 to the south (Figure 2-1 ). A dissolved VOC 
contaminant plume extends west-southwest, across Shea Memorial Drive toward Bui lding 15 (the 
Transportation Building), as shown on Figure 2-1. The fenced area of the Site is comprised of 
approximately 1 acre of leve l land occupied by the former Building 81 foundation (a concrete slab) and 
paved areas to the east and south. A large excavated area that has been backfilled but not repaved is 
located on the Site, east of the bu ild ing slab. 

Only the slab foundation of Build ing 81 remains at this time. Prior to being demolished in 1997, the 
building had been a one-story structure measuring 80 ft by 100 ft, and constructed on a conc rete slab 
foundation . The building had two floor drains: one in the western part of the large open bay, which was 
connected into the sanitary sewer; and the other in the service room in the southwest corner of the 
building, which was connected to the storm drain system. 

The former NAS South Weymouth is a closed facility, and environmental investigations and remediation 
at the Base are funded under the Department of Defense (DoD) Base Realignment and Closure (BRAG) 
program. The Navy is the lead agency and EPA the lead regulatory agency for CERCLA activities at the 
former NAS South Weymouth. 
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2 .2 SITE HISTORY AND ENFORCEMENT ACTIVITIES 

T able 2-1 provides brief summaries of the numerous environmental investigations and removal actions 
t hat have been conducted at Bui lding 81 . The results of these investigations ind icated that CVOCs and 
benzene, toluene, and naphthalene are present in groundwater at concentrations potentially harmful to 
human health. A summary of the nature and extent of groundwater contamination is included in Section 
2.5.2. 

TABLE 2-1. PREVIOUS INVESTIGATIONS AND SITE DOCUMENTATION 

INVESTIGATION DATE ACTIVITIES 

UST Removal 1991 The 500-gallon waste oil UST and associated piping at the Site were 
removed when the Base converted to above-ground storage of waste oil 
in 55-gallon drums. A small quantity of soil (estimated to be less than 30 
cubic yards [cy]) was also removed to gain access to the tank and piping. 
The work was performed under t he MCP. 

Vo luntary Phase I 1993 The Phase I Limited Sl was conducted under the MCP to further 
Limited Site investigate soil and groundwater contamination from the former UST. Two 
Investigatio n (SI) soil borings were advanced and a single monitoring well (MW-1} was 

installed to collect soil and groundwater samples, respectively, for total 
petroleum hydrocarbons (TPH) and metals analysis. 
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TABLE 2-1. PREVIOUS INVESTIGATIONS AND SITE DOCUMENTATION (CONT.) 

INVESTIGATION 

Immediate 
Response Action 
(IRA) 

Phase I Ini tial Sl 

Interim Phase II 
Comprehensive 
Site Assessment 

Sup plemental 
Phase II 
Comprehensive 
Site Assess ment 

Release 
Abatement 
Measure (RAM) 

Additional PCE 
As sessment 

Bedrock 
Characterization 

INVESTIGATION 

1994 

1995 

1996 

1997 

1998 

1998 

1999 

INVESTIGATION 

Approximately 170 cy of contaminated soil in the vicinity of the former 
tank grave were removed and replaced with clean fill. Three monitoring 
wells were installed outside the perimeter of the excavation and sampled. 
TPH was detected in six of the seven soil samples collected along t he 
sidewalls and floor of the excavation at concentrations exceeding t he 
MCP criterion. Two polycyclic aromatic hydrocarbon (PAH) compounds 
(naphthalene and 2-methylnaphthalene) were detected in one and three 
soil samples, respectively, at concentrations exceeding the MCP criteria. 
A light non-aqueous phase liquid ( LNAPL) was found and evacuated from 
the monitoring well installed within the former tank qrave. 
The Phase I Initial Sl was conduc1ed under the MCP to further investigate 
conditions in the area of the former waste oil UST to determine the nature 
and extent of the release and identify potential human and environmental 
receptors. Six borings were installed and three completed as monitoring 
wells. Soil and groundwater were sampled for TPH, VOCs, semi-volatile 
organic compounds (SVOCs), polychlorinated biphenyls (PCBs), and 
metals. Various contaminants were detected, including the chlorinated 
solvent tetrachloroethene (PCE) at concentrations above EPA Maximum 
Contaminant Levels (MCLs) for drinking water. 
Based on the results of the Phase I Initial Sl , an additional investigation 
was performed to further characterize soils and groundwater. The work 
included soil sampling, groundwater profiling, monitoring well installation 
and sampling, hydraulic conductivity testing, and checks of LNAPL 
thickness in the wells. The highest PCE concentration was from the well 
furthest downgradient of the former tank, indicating that the size of the 
study area needed to be increased. 
The supplemental investigation included additional groundwater profiling, 
soil sampling, and monitoring well installation and sampling. The 
investigation concluded that both petroleum-related (benzene, toluene, 
ethylbenzene, and xylene [BTEX]) contaminants and PCE were from the 
waste oil. The report recommended additional sampling to delineate the 
vertical extent of contamination. 
The RAM was conducted to remove the remaining source of waste oil
impacted soil by excavating VOC-containing soils in the vicinity of the 
former tank grave as identified in the previous investigations. Soil 
associated with a localized area of PAH-contamination east of the former 
tank was also removed. 1 ,200 cy of VOC-impacted soil were removed 
from the former UST area in two phases of excavation, and 50 yards were 
removed to mitigate PAH contamination. Soils were sent off-site for 
recycling via asphalt hatching and the excavations backfilled with clean 
material. 
The PCE assessment involved well installation, inspection of rock cores, 
and additional groundwater sampling to support a bedrock investigation. 

The 1999 bedrock investigation, along with the 1998 additional PCE 
assessment, was intended to .support the planned in-situ chemical 
oxidation (lSCO) pilot study. It included bedrock coring, discrete interval 
groundwater sampling, injection testing, bedrock well installation, and 
geophysical testing. Results indicated that injection could be performed 
with a maximum depth of 30 to 40 ft bgs, but that the injection area would 
be dependent on bedrock fracture orientation. 
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TABLE 2-1 . PREVIOUS INVESTIGATIONS AND SITE DOCUMENTATION {CONT.) 

INVESTIGATION INVESTIGATION INVESTIGATION 

ISCO Pilot Test 2000-2001 The pilot test was conducted to assess whether total CVOC 
concentrations in groundwater could be reduced 80 to 90 percent using 
ISCO and to evaluate the effectiveness of ISCO for a full-scale application 
at the Site. Prior to the pilot test, 23 monitoring wells and 51 injection 
wells were installed, and Fenton' s reagent was injected in two separate 
events. Groundwater was sampled before, during, and after injection. A 
total of 961 gallons of hydrogen peroxide and 1 ,896 gallons of catalyst 
solution were injected. The pilot test was relatively effective for BTEX 
compounds, but did not reduce CVOC concentrations to the target 
concentration throuahout the plume. 

Phase I Remedial 2005 A number of activities were conducted to determine sampling locations 
Investigation (RI) and support the full Rl: monitoring well inspection and redevelopment, 

synoptic water level round, bedrock borehole clearing, hydraulic 
conductivity testing, and bedrock borehole geophys ics . No samples 
were collected for chemical analvsis. 

Phase II Rl 2008 The Phase II Rl included advancement of soil borings and soil 
classification; collection of groundwater profiling samples; installation of 
groundwater monitoring wells; well development; collection of soil and 
groundwater samples for chemical analysis; water elevation 
measurements, hydraulic conductivity tests, and surveying. Results are 
included in the 2011 Rl Report. 

Supplemental Rl 2009-2011 The supplemental field investigation was conducted to fill data gaps 
Field Program identified in the draft Rl Report. It included drilling and soil classification, 

bedrock coring, well installation, borehole geophysics, well development, 
groundwater sampling, hydraulic conductivity testing, water level 
measurements, sub-slab and soil gas sampling, and surveying of selected 
existinQ monitorinQ wells and all new monitorina wells. 

Feasibility Study 2013 Based on the results of the Rl and the Supplemental Rl, potential 
(FS) alternatives to address contaminants were developed and evaluated. 

Additional mformatton about terms m blue text ts provtded m the Administrative Record Reference Table mcluded at 
the end of this ROD. 

There have been no cited violations under f ederal or state environmental law or any past or pending 
enforcement actions pertaining to the cleanup of the Building 81 Site. 

2.3 COMMUNITY PARTICIPATION 

The Navy has performed public participation activities in accordance with CERCLA and the NCP 
throughout the CERCLA site cleanup process at the former NAS South Weymouth. The Navy released a 
Community Relations Plan in Ju ly 1998 to address community concerns and keep citizens informed about 
and involved in remediation activities. In September 1995, t he Navy initiated a series of public meetings, 
at which the Restoration Advisory Board (AAB) process was explained, and community members were 
asked to join the RAB. A sufficient number of interested community members were assembled and RAB 
meetings began in March 1996. Since that time, RAB meetings have been held on a regular basis to 
keep the RAB and local community informed of lA Program activities. RAB meetings held during 
February 2011, and June 2012 included presentations specif ically highl ighting the Building 81 Site. Other 
RAB meetings have included brief updates of Building 81 Site activities as they progressed. 

The Navy has generated an index of the Administrative Record to identify the documents used in the 
decision-making process for this Bui lding 81 Site ROD. The index is attached to this ROD. The 
Administrative Record files are available for public review at several locations, including the Tufts Library 
in Weymouth, Massachusetts; the Abington Public Library in Abington, Massachusetts; the Hingham 
Public Library in Hingham, Massachusetts; the Rockland Memorial Library in Rockland, Massachusetts; 
and the Navy, Caretaker Site Office, South Weymouth, Massachusetts. Site documents and RAB 
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meeting information are also available on the Department of the Navy BRAG Program Management
Office website, www.bracpmo.naw.mil. 

In accordance with Sections 113 and 117 of CERCLA, the Navy provided a public comment period from 
October 15, 2013 to November 14, 2013, for the proposed alternative described in the Proposed Plan for 
Building 81. A public meeting to present the Proposed Plan was held on October 22, 2013, at the 
Caretaker Site Office, 1134 Main Street, Building 11, South Weymouth. The public meeting was followed 
by a public hearing to accept oral comments on the Proposed Plan. Public notice of the meeting/hearing
and availability of documents was published in the Patriot Ledger on October 11, 2013, Weymouth News 
on October 9, 2013, and Rockland Mariner/Standard on October 11, 2013. Comments received on the 
Proposed Plan are addressed in Section 3 of this ROD. 

2.4 SCOPE AND ROLE OF OPERABLE UNIT 

The Building 81 Site is part of the Navy IR Program, a comprehensive environmental investigation and 
cleanup program being performed at former NAS South Weymouth under CERCLA authority and 
pursuant to the Federal Facility Agreement (FFA) signed by the Navy and the EPA in April 2000. Eleven 
IR sites have been identified at former NAS South Weymouth. Building 81 is IR Site 9. 

The RODs for IR Sites 1 through 5, 7, 8, 10 and 11 have been finalized and signed by the Navy and EPA. 
IR Site 6 was transferred out of the IR program and addressed as a petroleum site under the UST 
program portion of the regulatory structure presented in the MCP. The Site Management Plan (SM P) for 
former NAS South Weymouth provides further details on the JR sites, ROD issuance dates (as
applicable), and schedule for post-ROD activities. The SMP is updated by the Navy on an annual basis. 

Investigations at Building 81 indicated the presence of groundwater contamination that poses
unacceptable human health risk to potential future receptors at the Site. The remedy documented in this 
ROD will achieve the Remedial Action Objectives (RAOs) for Building 81, as listed in Section 2.8. 
Implementation of this remedy will allow for future recreational, commercial, and institutional uses of the 
Site that are consistent with the established zoning and the Reuse Plan, as well as the overall cleanup 
strategy for former NAS South Weymouth. 

2.5 S ITE CHARACTERISTICS 

Figure 2-2 presents the Building 81 conceptual site model (CSM) developed using the results of the AI. 
The CSM identifies potential contaminant sources, contaminant release mechanisms, transport routes,
and potential receptors under current and future land use scenarios. The primary contaminant release 
and transport mechanisms include releases to the subsurface from the former waste oil tank area and 
migration in groundwater. Human health receptors evaluated in the AI and the actual risks to those 
receptors are discussed in Section 2.7.1. 

2.5.1 Physical Characteristics 

Three general geologic units have been identified at the Building 81 Site: fill (artificially placed),
overburden (undisturbed), and bedrock. The fill includes materials that have been placed in areas where 
soil has been excavated for removal actions; construction materials beneath the building slab; and 
materials that were placed in utility trenches and beneath roadways. The undisturbed overburden 
consists of approximately 15 to 20 ft of native unconsolidated material, which is predominantly sand with 
varying amounts of gravel and silt. 

Bedrock was confirmed during drilling programs conducted in support of the various investigations at the 
Site. In total, 71 bedrock exploration points have been drilled and boring logs from 54 bedrock well 
locations were evaluated to characterize the bedrock beneath the Site. Bedrock core samples indicate 
that the Site is underlain by granite. The rock is variably weathered/altered, fractured, mostly coarse
grained, equi-granular to slightly porphyritic, and light grayish-pink to greenish-gray in color. Principal 
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constituents include quartz and feldspar, with lesser amounts of biotite and hornblende. The cores 

showed vertical to near-horizontal! fractures with varying apertures. Fractures intersected one another 

several times. Green-colored alteration minerals (likely chlorite or epidote) were commonly observed on 

fresh fracture surfaces. Other observations included: iron oxide staining along some of the fractures, 

fractures filled with sediment, large grain sizes, quartz and calcite filled veins, garnets, and potential 

evidence of superheating or hydrothermal alteration evidenced by halos and by silica bands that showed 

no distinguishable constituents. Depth to bedrock encountered during the investigations ranged from 

about 13.5 to 21 ft bgs. 
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Weathered rock is interpreted to be the upper portion of the rock that is highly fractured or that shows 
evidence of chemical or mechanical alteration. At Building 81, a discontinuous zone of weathered rock 
was identified in nearly 45 percent of the drilling locations. None of the rock was so weakened by 
weathering that it was decomposed or disintegrated to a soil. Borings that encountered weathered rock 
on the east side of the building footprint are separated from other borings that encountered it on the west 
side of the building footprint by a dozen intervening bedrock borings that did not encounter this zone. T he 
transition between weathered rock and competent rock is gradational based on examination of available 
core samples. None of the on-site wells are screened entirely within the weathe red zone. Where the 
weathered bedrock zone exists, it serves as a transition zone between the overburden and the deeper 
less fractured underlying bedrock. It does not appear to be a barrier to flow based on the presence of 
contaminants at depth. 

The measured depths to groundwater at the Site during several water level events ranged from 
approximately 2 to 8 ft bgs in the fall and approximately 0 to 7 ft bgs in the spring. Groundwater contour 
maps prepared for four groundwater depth intervals at the Site, including the shallow and deep 
overburden, and shallow and deep bedrock units, indicate that the overall groundwater flow direction at 
the Site is generally toward the west-southwest. Toward the west, the contours progressively flatten out 
and the groundwater flow direction becomes more westerly or southwesterly with distance from east to 
west across the Site. 

Horizontal hydraulic gradients were calculated for the four groundwater depth intervals for the 
representative seasonal low and high water measurement rounds. The resu lts indicate slightly steeper 
gradients in shallow bedrock, compared to both the shallow and deep overburden and the deep bedrock 
units during both time periods, as well as steeper horizontal gradients in the spring than in the fall in all 
units. 

Vertical hydraulic gradients were calculated at 17 monitoring well clusters located throughout the Site to 
evaluate vertical groundwater flow conditions for all groundwater measurement events. The vertical 
component of groundwater flow between shallow and deep overburden wells during the fall groundwater 
measurement round was mostly positive; a combination of upward, downward, and neutral gradients 
were calculated during the spring groundwater event. Vertical gradients across the bedrock interface 
(between deep overburden and shallow bedrock) also varied; a combination of upward, downward, and 
neutral gradients were calculated during all of the events. The vertical gradients between the shallow and 
deeper bedrock were generally neutral or downward for all the events. 

Hydraulic conductivity slug test values for the shallow overburden (0.04 to 1.6 ft per day [fVd]) are an 
order of magnitude lower than those in the deep overburden (0.6 to 107 ft/d). The hydraulic conductivity 
values for the shallow bedrock (0.03 to 32 fVd) are an order of magnitude lower than those for the deep 
overburden. The range of values for the shallow bedrock is about one order of magnitude higher than the 
range for the deeper bedrock (0.02 to 0.4 ft/d). These estimates from slug tests are generally consistent 
with the geologic materials descriptions from the associated boring logs. 

The estimated groundwater flow velocities were generally faster during seasonal high water level periods 
relative to seasonal low water level periods as a resu lt of a steeper horizontal hydraulic gradient. Based 
on the seasonal high water level data, the groundwater flow velocity estimates were approximately 0.05 
ft/d for shallow overburden, 0.6 ft/d for deep overburden, 0.9 ft/d for shallow bedrock, and 0.09 ft/d for 
deeper bedrock. No highly conductive zones are apparent in either the overburden or bedrock units 
based on review of the slug test data. 

2.5.2 Nature and Extent of Contamination 

An evaluation of the groundwater, soil, and soil vapor resu lts presented in the AI is included below. 

In general, although most of the continuing source of VOC contamination in soil was removed from the 
Site in the 1998 excavation activities, some contamination remains in the soils beneath and west of the 
excavation. This res idual contaminant mass may serve as a continuing source of dissolved VOCs in 
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groundwater. The absence of a confining layer above the bedrock surface allowed contaminants to 
m igrate from the overburden into the shallow bedrock. Preferential flow along fractures likely caused 
increased concentrations with depth. In addition, a limited mass of contaminants migrated into deeper 
bedrock, either through more vertical or high angle fractures or through the long open borehole injection 
wells. 

Groundwater 

The predominant contaminants present at the Building 81 Site are VOCs in groundwater. A dissolved 
VOC contaminant plume at the Site extends from the vicinity of the former tank approximately 360ft west
southwest, across Shea Memorial Drive toward Building 15. VOC contaminants are present in 
groundwater from the shallow overburden down into the deep bedrock; however, the highest 
concentrations of VOCs are present in the deep overburden and shallow bedrock zones, and the extent 
of the plume is the greatest in these zones. The CVOCs, PCE and its degradation products, 
trichloroethene (TCE), cis-1 ,2-diclnloroethene (cis-1 ,2-DCE), and vinyl chloride, and the aromatic 
hydrocarbon benzene, are the most widespread contaminants present at concentrations exceeding the 
applicable screening criteria. PCE is the most frequently detected compound in groundwater and is 
present at the highest concentrations. Figures 2-3 and 2-4 show the PCE plume in deep overburden and 
shallow bedrock groundwater, respectively, the groundwater zones where the highest concentrations and 
the greatest extent of PCE (and VOCs in general) are present. The· concentration contour indicating 5 
micrograms per liter (1-lg/L), the EPA MCL for PCE, is highlighted on the figures for reference only. 

Nine SVOCs (benzo(a)anthracene, benzo(b)fluoranthene, dibenzo(a,h)anthracene, indeno(1 ,2,3-
cd)pyrene, naphthalene, 2-methylnaphthalene, 1 ,4-dioxane, N-nitrosodiphenylamine, and bis(2
ethylhexyl)phthalate) were detected in groundwater at concentrations exceeding the applicable screening 
criteria, each in a limited number of samples. The highest concentratio ns of these compounds in 
groundwater were detected in samples from wells within or immediately downgradient of the former tank 
excavation area. Where detected, these SVOCs were generally co-located with the predominant VOCs. 

Several pesticides in Site groundwater were generally detected infrequently and at low concentrations . 
Four pesticides (aldrin, dieldrin, heptachlor, and heptachlor epoxide) were detected in overburden and 
bedrock groundwater at concentrations that exceeded the applicable screening criteria, each in 
approximately 4 to 11 percent of groundwater samples. 

PCBs were not detected in groundwater. 

Concentrations of three metals (arsenic, iron, and manganese) exceeded the applicable screening criteria 
most frequently in all four groundwater depth intervals. Nearly all iron concentrations were lower than the 
background concentrations; background concentrations have not been established for arsenic and 
manganese. Because iron is an essential nutrient and is not included in risk calculations, the metals 
evaluation focused on arsenic and manganese. 

VOCs are present in Site soil, but to a much lesser extent than in groundwater. The VOCs in soil are 
concentrated mainly in subsurface soils located within the 6 to 20 ft bgs soil depth interval, which 
coincides with the overburden aquifer. The VOC concentrations in saturated soils are generally low 
relative to the applicable screening criteria. Concentrations of five VOCs, including PCE and benzene, 
exceed the screening criteria - each in one or two samples. The maximum concentration of nearly every 
VOC detected in the 6 to 20 ft bgs soil depth interval is in a sample collected from 12 to 14 ft bgs in soi l 
boring S0-108, located in the former tank excavation area. The most prevalent VOC detected in soil is 
PCE. 

The majority of the SVOCs present in site soil were detected infrequently and usually at low 
concentrations relative to the screening criteria. Seven SVOCs (all PAHs) were detected in site soil at 
concentrations exceeding the screening criteria - each in only a small number of samples. 
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Pesticides in soil did not exceed the screening criteria. One PCB, Aroclor 1260, was detected in five so,il 
samples at concentrations below its screening criteria. The highest concentrations of Aroclor 1260 were 
detected in soil samples collected from a boring directly beneath the former tank excavation area. Lower 
concentrations of Aroclor 1260 were detected in surface soil samples from both exposed and paved 
areas. 

Several metals were detected in Site soil, and four metals (arsenic, iron, manganese, and vanadium) 
were present at concentrations exceeding the applicable screening criteria. 

Soil/Sub-slab Vapor 

VOCs are present in soil vapor immediately beneath the Building 81 slab (a gravel layer) and in soil 
approximately 3 to 4 ft below the s lab. Three VOCs, including PCE and two petroleum hydrocarbons 
(benzene and ethylbenzene) were detected at concentrations greater than 1 0 times the 201 0 EPA 
Regional Screening Levels. The most prevalent VOC detected in soil vapor is PCE, which was detected 
above the screening criterion in every sample. Maximum concentrations of PCE were detected in the 
southeast quadrant of the foundation, downgradient of the source area and within the PCE groundwater 
plume. Elevated levels of benzene were detected in soil vapor samples at depth in three samples near or 
within the benzene plume in the water table interval. 

2.6 CURRENT AND POTENTIAL FUTURE SITE AND RESOURCE USES 

Former NAS South Weymouth was designated for closure under the BRAC Act of 1990, as part of the 
BRAG Commission's 1995 Base Closure List (BRAC IV). Operational closure of former NAS South 
Weymouth began in September 1996 with the transfer of aircraft to other Navy facilities, and through 
personnel reductions. Former NAS South Weymouth was closed administratively under BRAC on 
September 30, 1997. 

Currently, the Building 81 Site is vacant and remains part of the former NAS South Weymouth property 
owned by the Navy. The Navy plans to transfer the property as part of the redevelopment of the Base 
once the environmental cleanup is implemented and the property is determined to be suitable for transfer. 
The SSTTDC Zoning and Land Use By-Laws established a ReeD zone for the part of the Site where the 
release occurred. Village Center District (VCD) zon ing is present to the west, where a dissolved VOC 
contaminant plume extends across Shea Memorial Drive toward Building 15, as shown on Figure 2-5. In 
the recreational-zoned area, the range of allowed future uses could include indoor and outdoor 
commercial recreation, athletic fields, health and fitness clubs, some institutional uses under a special 
permit only, and passive recreation such as walking trails. The VCD zoning allows for mixed use areas, 
with a range of future uses that could include residential deve lopment, office, commercial and/or retai l 
uses. 

There are no medium- or high-yield aquifers mapped at the Site, so site groundwater is not considered a 
drinking water source. The Local Redevelopment Authority, SSTTDC, as well as the Master Developer, 
LNR South Shore, LLC (LNR), have indicated that groundwater production, supply, and irrigation needs 
for the redevelopment can be provided by sources other than the groundwater associated with the 
Building 81 Site. 

2.7 SUMMARY OF SITE RISKS 

The baseline risk assessment in the AI estimates what risks the Site poses if no action is taken. lit 
provides the basis for taking action and identifies the contaminants and exposure pathways that need to 
be addressed by the remedial action. A human health risk assessment (HHRA) was performed as part 
of the Rl, using only validated analytical results. The risk assessment used data from the 2006 
comprehensive groundwater sampling round and the 2009-2010 supplemental investigation. All soil data 
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from previous investigations were included in the HHRA, with the exception of data representing soi l that 
had been excavated in subsequent removal actions. The Building .81 Site lacks any significant potential 
ecological habitat and there is no current complete exposure pathway for site contaminants to ecological 
receptors; therefore, an ecological risk assessment (ERA) was not conducted. 

2.7.1 Summary of Human Health Risk 

The HHRA was conducted using chemical concentrations detected in surface and subsurface soil, 
groundwater, and soil gas samples (soil gas data were evaluated qualitatively; other evaluations were 
quantitative). Key steps in the risk assessment process included selection of COCs, exposure 
assessment, toxicity assessment, and risk characterization, as discussed below. Tables summarizing the 
data used in the HHRA and the associated results are presented in Appendix C. The exposure pathways 
evaluated in the HHRA are presented in Appendix C, Figure C-1. 

Identification of COCs 

Tables C-1 through C-5 in Appendix C present exposure point concentrations (EPCs) for the COCs 
identified in surface soil, subsurface soil, and groundwater. EPCs are the concentrations used in the risk 
assessment to estimate exposure and risk from each COC. The tables for each medium include the 
average and maximum detected concentration, the EPC, and how the EPC was derived. 
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Exposure Assessment 

During the exposure assessment, current and potential future exposure pathways through which 
humans might come into contact with the COCs identified in the previous step were evaluated . The 
results of the exposure assessment were used to refine the CSM shown in Figure 2-2. Potential 
exposure routes for soil include inadvertent ingestion (swallowing small amounts of soil), dermal contact 
(skin exposure), and/or inhalation (breathing) of airborne soil particulates. Potential exposure routes for 
groundwater include inhalation of volatile compounds in indoor air that may volatize from the subsurface, 
as well as incidental ingestion and dermal contact with groundwater. Potential exposu re routes for vapor 
include inhalation of vapors in future indoor air spaces as well as construction trenches. The HHRA 
considered receptor exposure unde r industrial land use (maintenance, construction, and indust rial 
workers), trespassing, and future hypothetical recreational and residential land use, as presented below 
in Table 2-2. Exposure parameters are summarized in Appendix C, Tables C-6 through C-17. 

TABLE 2-2. RECEPTORS AND EXPOSURE ROUTES EVALUATED IN THE HHRA 

RECEPTORS EXPOSURE ROUTES 

Current and Future Trespasser • Inadvertent dermal contact (exposed surface soil) 

(adolescent) • Inadvertent ingestion (exposed surface soil) 


• Inhalation of fugitive dust (exoosed surface soil) 

Future Recreational Users • Inadvertent dermal contact (surface soil) 

(child and adult) • Inadvertent ingestion (surface soil) 


• Inhalation of fugitive dust (surface soil) 

Future Resident (child and adult) • Inadvertent dermal contact (surface and subsurface soil) 


• Inadvertent ingestion (surface and subsurface soil) 
• Inhalation of fugitive dust (surface and subsurface soil) 
• Ingestion of potable water (all groundwater) 
• Dermal contact with potable water (all groundwater) 
• Inhalation of vapors while showering (all groundwater) 

• Inhalation of indoor air (shallow aroundwater) 

Future Industrial/Commercial Worker • Inadvertent dermal contact (surface and subsurface soil) 

(adult) • Inadvertent ingestion (surface and subsurface soil) 


• Inhalation of fugitive dust (surface and subsurface soil) 
• Inhalation of indoor air (shallow aroundwater) 


Future Construction Worker (adult) • Inadvertent dermal contact (surface and subsurface soil) 

• Inadvertent ingestion (surface and subsurface soil, shallow groundwater) 
• Inhalation of fugitive dust (surface and subsurface soil) 
• Inhalation of trench vaoor (shallow aroundwater) 

Toxicity Assessment 

Toxicity assessment involves identifying the types of adverse health effects caused by exposure to site 
COCs and determining the relationsh ip between the magnitude of the exposure and the severity of 
adverse effects (i.e., dose-response relationship) for each COC . Based on the quantitative dose
response relationships determined, toxicity values for both cancer (cancer slope factor [CSF] and 
inhalation unit risk [IUR]) and non-cancer (reference dose [RfD] and reference concentration [RfC]) 
effects were derived and used to estimate the potential for adverse effects. 

Tables C-18 and C-19 in Appendix C provide non-carcinogenic hazard information relevant to the COCs 
for oral and dermal exposure and inhalation exposure, respectively. Tables C-21 through C-22 provide 
carcinogenic risk information relevant to the COCs for oral and dermal exposure and for inhalation 
exposure, respectively. 
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Risk Characterization 

During the risk characterization process, the outputs of the exposure and toxicity assessments are 
combined to characterize the baseline risk (cancer risks and non-cancer hazards) at the Site if no action 
was taken to address the contamination. Potential cancer risks and non-cancer hazards were 
calculated based on the reasonable maximum exposure (RME) scenario, which assumes the maximum 
level (worst-case scenario) of human exposure that could reasonably be expected to occur. The HHRA 
presents equations and discusses in detail the methods used to calculate the site risks. RME cancer risk 
estimates and hazard indices for the sign ificant receptors and routes of exposure across all media are 
shown in T able 6-4 of the Rl (provided as Table C-36, Appendix C of this ROD). 

For carcinogens, risks are generally expressed as the incremental probability of an individual developing 
cancer over a lifetime as a result of exposure to the carcinogen. Excess lifetime cancer risk is calcu lated 
from the following equation: 

Risk = COl x SF 

Where: risk= a unit less probability (e.g., 2 x 10"5) of an individual developing cancer 
CDI = chronic daily intake averaged over 70 years , milligram per kilogram (mglkg)-day 
SF =slope factor, (mglkg-dayr 1 

These calculated risks are probabilities that are usually expressed in scientific notation (e.g., 1 x 10-o). An 
excess lifetime cancer risk of 1 x 10-o under an RME scenario indicates that an individual experiencing the 
reasonable maximum exposure estimate has an "excess lifetime cancer risk" because it would be in 
addition to the risks of cancer individuals face from other causes such as smoking or exposure to too 
much sun. The chance of an individual developing cancer from all other causes has been estimated to 
be as high as one in three. EPA' s generally acceptable risk range for site-related exposures is 1 x 10· 4 

(one in ten thousand) to 1 x 10-o (one in one million). 

Table C-36 provides RME cancer risk estimates for the significant receptors and routes of exposure 
developed by taking into account various conservative assumptions about the frequency and duration of 
exposure for each receptor and also about the toxicity of the COCs. Total cancer risk estimates for all 
applicable exposure routes range from 1 x 1 o·6 for trespassers and future adult rec reational users to 3 x 
1o·1 for hypothetical future lifelong residents. These risk levels indicate that if no cleanup action was 
taken, the increased probabilities of developing cancer as a result of site-related exposure would range 
from approximately 1 in 1,000,000 to 3 in 10. 

The potential for non-carcinogenic effects is evaluated by comparing an exposure level over a specified 
time period (e.g., a lifetime) to an RfD derived for a similar exposure period. An RfD represents a level to 
which an individual may be exposed that is not expected to cause any deleterious effect. The ratio of 
exposure to toxicity is called a hazard quotient (HQ). An HQ less than 1 indicates that a receptor' s dose 
of a single contaminant is less than the RfD and that toxic non-carcinogenic effects from that chemical are 
unlikely. The hazard index (HI) is generated by adding the HQs for all chemicals that affect the same 
target organ (e.g ., liver) or that act through the same mechanism of action within a medium or across all 
media to which a given individual may be reasonably exposed. An HI less than 1 indicates that based on 
the sum of all HQs from different contaminants and exposure routes, toxic non-carcinogenic effects f rom 
all contaminants are unlikely. An HI greater than 1 indicates that s ite-related exposures may present a 
risk to human health. The HQ is calculated as follows: 

Non-cancer HQ = COl I RfD 

Where: COl = chronic daily intake, mglkg-day 
RfD =reference dose, mglkg-day 
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CDis and AFDs a re expressed in the same units and represent the same exposure period (i.e., chronic, 
sub-chronic, or short-term). 

table C-36 provides AME non-cancer HQs for each receptor and route of exposure and total His for all 
routes of exposure. Total His for all applicable exposure routes based on the AME range f rom 0.003 for 
hypothetical future adult recreational users to 288 for hypothetical future child residents. 

Under the AME scenario, unacceptable cancer and non-cancer hazards were identified for hypothetical 
future residents (adult, child, and lifelong) and non-cancer hazards were identified for construction 
workers. The COGs t hat contribute most significantly to human health risks include: PCE, TCE, vinyl 
chloride, carcinogenic PAHs, arsenic, cadmium and manganese in groundwater used as d rinking water; 
and PCE and naphthalene in indoor air and trench air (vapor intrusion). No major sources of 
uncertainty, other than those typically associated with risk assessment estimates, were identified for the 
Building 81 HHAA. A ris k summary is presented in Table 2-3 below. Those risks exceeding EPA 
acceptable levels are in bold. 

TABLE 2·3. SUMMARY OF ESTIMATED POTENTIAL HUMAN HEALTH RISKS 

Current and future 
receptors under conditions 
where surface soils remain 
undisturbed 

F uture receptors under 
conditions where surface 
soils have been mixed 
with subsurface soils 
during development 

NA • not applicable 

EXPOSURE SCENARIO 

Future Adult Residents 

Future Child Residents 

Future Lifetime 
Residents 
Future Adult 
Recreational Users 

Future Child 
Recreational Users 

Future Lifetime 
Recreational Users 
Current/Future 
Adolescent Trespassers 

Future Adult Industrial 
Workers 

Future Adult 
Construction Workers 

Future Adult Residents 

Future Child Residents 

Future Lifetime 
Residents 
Future Adult Industrial 
Workers 

Balded values indicate unacceptable risks 

Surface S01I 
Groundwater (all) 
Total 

Surface Soil 
Groundwater (all) 
Total 

Total 

Surface Soil 
Total 

Surface Soil 
Total 

Total 

Surface Soil 
Total 

Surface Soil 
Total 

0 to 6 foot Soil 
Dust 
Shallow Groundwater 
Trench air 
Total 

0 to 6 foot Soil 
Groundwater (All) 
Total 
0 to 6 foot Soil 
Groundwater (All) 
Total 

Total 

0 to 6 foot Soil 
Total 

CANCER 
NON-CANCER HI 

RISK 

2x10 0.03 

1x1 o·, 89 

1x1o·1 89 

9x1o·!> 0.3 

1x1o·1 288 

1x10'1 288 


3x1o·1 NA 

2x10~ 0.003 

2x1o·6 0.003 


4x10'5 0.1 
4x10'5 0.1 

4x10' 5 NA 

7x10'6 0.01 

7x10'6 0.01 


8x1o·6 0.02 

8x10'6 0.02 


4x10'7 0.03 

3x10'6 0.4 

4x10'6 0.2 

3x10'5 14 

4x1o·5 15 


1x1 0'5 0.03 

1x10"1 89 

1x1o·1 89 

9x10~ 0.2 

1x10'1 288 

1x10'1 288 


3x10"1 NA 

7x10'0 0.02 

7x10"6 0.02 
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As discussed in Section 2.6 , the Site is located in areas zoned for future recreational and mixed uses 
(e.g. ReeD and VCD). The range of future uses allowed in the recreation zoning district could include 
indoor and outdoor commercial recreation, and passive recreation such as walking trails; the future uses 
allowed in the VCD zoning area (a mixed use area) could include residential development, office, 
commercial and/or retail uses. Also, since site groundwater is not considered a drinking water source, 
the FS eliminated from further consideration those COCs that were identified in the HHRA strictly due to a 
potential unacceptable risk to future residents who use groundwater for drinking water. COCs that could 
contribute to risk through exposure by way of vapor intrusion were retained. The COCs were further 
reduced after consideration of the low and infrequent concentrations detected in the shallow overburden 
groundwater (the potential source of vapors into buildings). 

Thus, the FS evaluated remedial alternatives to address risks to construction workers and risks to 
potential occupants of any future buildings from potential vapor intrusion. The remedial alternatives 
addressed potential future residential exposures via LUCs that would prohibit future use of groundwater 
for production, supply, and irrigation purposes as well as residential uses in the ReeD zone. 

2.7.2 Summary of Ecological Risk 

An ERA was not conducted since the Building 81 Site lacks any significant potential ecological habitat 
and there is no current complete exposure pathway for Site contaminants to ecological receptors. 

2. 7.3 Basis for Action 

Unacceptable human health cancer and/or non-cancer risks were estimated in the Rl baseline risk 
assessment for future residents (child, adult and lifetime residents) from exposures to groundwater via 
ingestion, dermal, or inhalation (vapor intrusion) and for future construction workers from exposures to 
groundwater via ingestion, dermal contact, or inhalation (vapors in construction trenches) . The major 
contributors to non-cancer risk are arsenic and manganese; for cancer risk the major contributors are 
PCE, TCE, vinyl chloride, carcinogenic PAHs, arsenic, and cadmium. PCE, TCE, vinyl chloride, 
carcinogenic PAHs, arsenic, cadmium and manganese in groundwater; and PCE and naphthalene in 
indoor air and trench air (vapor intrusion) were identified as COCs. 

No unacceptable risks were estimated from exposures to soil, and no unacceptable human health risks 
were identified under current exposure scenarios. 

As previously discussed in Section 2.6, although potential future risks were identified for use of site 
groundwater for drinking water, the Local Redevelopment Authority, SSTTDC, as well as the Master 
Developer, Starwood Properties, have indicated that groundwater needs for redevelopment can be 
provided by sources other than that associated with the Building 81 Site. Therefore, future use of site 
groundwater for production, supply or irrigation are not reasonably foreseeable uses at the site and were 
not exposure scenarios selected for further evaluation. The FS did, however, evaluate actions to address 
risks associated with potential future building occupants' and construction workers' exposure to COGs. 

2 .8 REMEDIAL ACTION OBJECTIVES 

Remedial action objectives, or RAOs, are goals, specific to each medium, that define the objective of 
remedial actions to protect human health and the environment. RAOs specify the COGs, potential 
exposure pathways and receptors , and acceptable concentrations (i.e., cleanup levels) for a site and 
provide a general description of what the cleanup will accomplish. Additionally, RAOs are developed to 
ensure compliance with federal and state applicable or relevant and appropriate requirements (ARARs). 
RAOs typically serve as the design basis for the remedial alternatives described in Section 2.9. The 
RAOs for the Building 81 Site were developed to prevent risks associated with the allowable future uses 
of the Site, as follows: 
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, 	 Prevent the migration of COC-impacted groundwater at concentrations that pose unacceptable 
risk. 

, 	 Prevent exposure of construction workers to COCs at concent1rations that pose unacceptable risk. 

:;.. 	 Prevent exposure of potential building occupants to VOCs res ulting from vapor intrusion into any 
future buildings on the Site at concent rations that pose unacceptable risk. 

, 	 Prevent human exposure to COCs in groundwater at concentrations that pose unacceptable risk. 

COCs are the chemical contaminants that contribute most significantly to the risks measured for the site, 
and/or those constituents that exceed an applicable regulatory standard. The COCs for the Building 81 
Site are identified below, as those constituents contributed more than 1 o·5 risk or a non-cancer HQ of 1 
for a s ingle target organ group. 

T he cleanup levels for COCs in site groundwater were selected from the risk-based value (i.e., the lowe r 
of the value representing the 10· 5 incremental lifetime cancer risk [ILCR] level or HI equal to 1) or the 
MassDEP GW-3 groundwater standard (310 CMR 40.0974), whichever was lower. For this Site, the 
federal drinking water standards (MCLs) are not applicable or relevant and appropriate since Site 
groundwater is not considered a drinking water source. 

T he groundwater cleanup levels selected for the recreation zoning district are the lowest of the 
commercial vapor intrusion and construction worker (trench air) preliminary remediation goals (PRGs) 
calculated for the Site, and the MassDEP GW-3 standards. The cleanup levels selected for the VCD 
zoning district are the lowest of the residential vapor intrusion and construction worker (trench air) PRGs 
calculated for the Site, and the MassDEP GW-3 standards. The cleanup levels are shown in Table 2-4 
along with the basis for selection. 

PCE 500 
Human Health Non-Cancer 
Risk (HI = 1) (Construction 
Worker Trench Air) 

110 
Human Health Non-Cancer Risk 
(HI = 1) (Residential VI) 

TCE 23 
Human Health Non-Cancer 
Risk (HI = 1) (Construction 
Worker Trench Air) 

8.5 
Human Health Non-Cancer Risk 
(HI = 1) (Residential VI) 

Human Health Non-Cancer Human Health Non-Cancer Risk 
cis-1 ,2-DCE 29,000 Risk (HI = 1) (Construction 29,000 (HI= 1) (Construction Worker 

Worker Trench Air) Trench Air) 

V inyl 
Chloride 

18 
Human Health Cancer Risk 
{ILCR = 10.5 

) (Commercial VI) 
2.6 

Human Health Cancer Risk 
(ILCR = 10·5) (Residential VI) 

Toluene 40,000 MassDEP GW-3 standard 32,000 
Human Health Non-Cancer Risk 
(HI = 1) (Residential VI) 

Benzene 140 21 Cancer Risk 
Residential VI 

Human Health Non-Cancer Human Health Non-Cancer 
Naphthalene 38 Risk (HI= 1) (Construction 38 (HI = 1) (Construction Worker 

Worker Trench Ai Trench Ai 
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2.9 DESCRIPTION OF ALTERNATIVES 

To address the COGs and the associated human health risks in groundwater, a screening of General 
Response Actions, remedial technologies, and process options was conducted as part of the FS. 
The technologies and process options retained from the detailed screening were assembled into four 
remedial alternatives for Building 81. Consistent with the NCP, the No Action alternative was evaluated as 
a baseline for comparison with other alternatives during the comparative analysis. 

The alternatives evaluated and presented in the FS include: 

, G-1 : No Action 
, G-2: Bio-barriers, MNA, and LUGs 
, G-3: Enhanced In-Situ Bioremediation, Bio-barriers, MNA, a nd LUGs 
, G-4: ISCO, Bio-barriers, MNA, and LUGs 

Table 2-5 summarizes the major components and provides estimated costs for each of the remedial 
alternatives developed for the Building 81 Site. 


TABLE 2-5. SUMMARY OF REMEDIAL ALTERNATIVES EVALUATED 


A LTERNATIVE COMPONENTS 

No Further 
Action None 
(Alternative G-1) 

Bio-barriers in 
overburden and 
bedrock 

MonitoredBio-barriers, NaturalMNA, and LUCs Attenuation
(Alternative G-2) 

LUCs 

Enhanced In-
Situ 

I .r. Bioremediation 

'Bfo:barrlers In 
Enhanced In-Situ overburden and 
Bioremediation, bedrock 
Blo-barriers, 
MNA, and LUCs 

Monitored(Alternative G-3) 
Natural 
Attenuation .. . 
LUCs . 

DETAILS 

No further actions would be taken. The only costs would 
be for 5-year reviews under CERCLA. 

Intercept and treat leading edge of contaminant plume in 
overburden and bedrock using bio-barriers. Inject 
emulsified oil substrate (EOS) in wells placed across 
the plume and perpendicular to direction of groundwater 
flow to stimulate reductive dechlorination of groundwater 
CVOCs. 
Monitoring of groundwater to verify that COC 
concentrations are decreasing at an acceptable rate. 
MNA would be conducted within the plume area (other 
than the blo-barrler area), Including the high 
concentration areas near the former tank location, and 
up- and downgradient of the blo-barriers. 
Interim LUCs would be Implemented to prevent 
unacceptable exposure to groundwater until cleanup 
levels are achieved. Permanent LUCs would be 
implemented to prohibit installation of groundwater 
production, supply, and irrigation wells at the Site, and to 
restrict residential use of the Site within the ReeD zoning 
district. 
Injection of EOS into overburden and bedrock TIZ 
(TIZs, areas with highest concentrations) to stimulate 
reductive dechlorination and reduce CVOC source mass 
of plumes. 

Same as for Alternative G-2 

Nearly identical to this component of Alternative G-2, 
except that MNA would be implemented in the area 
between the source area TIZs and bio-barriers after 
active treatment with enhanced bioremediation for 
further reduction of any residual CVOCs in the TIZs 
over time . 

Same as for Alternative G-2 .

TIME TO
COST 

CLEANUP 

Capital: 
$11,000 
O&M: Not 
$109,000 Applicable 
30-Year NPW: 
$120,000 

Capital: 
$1,002,000 

O&M: 
250 years $2,543,000 

30-Year NPW: 
$3,545,000 

. 
Capital : 
$1 ,200,000 

~ 30 years$2,591 ,000 

30-Year NPW: 
$3,791 ,000 

. 
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TABLE 2-5. SUMMARY OF REMEDIAL ALTERNATIVES EVALUATED (CONTINUED) 

TIME TO 

ALTERNATIVE COMPONENTS DETAILS COST 


CLEANUP 

Active treatment by ISCO In areas with highest 
concentrations in overburden and bedrock to reduce 
CVOC source mass of plumes. In deep overburden TTZ,

ISCO injection of sodium permanganate solution. In shallow 
Capital:

and deep bedrock TIZs, hydrofracture emplacement of 
$1 ,677,000

potassium oermanoanate and sand blend. 
ISCO, Bio· Bio-barriers in O&M:barriers, MNA, overburden and Same as for Alternative G-2 200 years

$2,656,000and LUCs bedrock
(Alternative G-4) 

MNA Nearly identical to this component of Alternative G-2, 3D-Year NPW: 
except that MNA would be Implemented in area between $4,333,000 
the source zone TTZs and blo-barriers after active 
treatment with chemical oxidation for further reduction of 
any residual CVOCs in the TTZs over time. 

LUCs Same as for Alternative G·2 

2.10 COMPARATIVE ANALYSIS OF ALTERNATIVES 

Table 2-6 and the text in this section summarize the comparison of the remedial alternatives with respect 
to the nine CERCLA evaluation criteria outlined in the NCP at 40 Code of Federal Regulations (CFR) 
300.430(e)(9)(iii) and categorized as threshold, primary balancing, and modifying criteria. Further 
information on the detailed comparison of remedial alternatives is presented in the Building 81 FS. 

Alternative G-1 Alternative G-2 Alternative G-3 Alternative G-4 

ALTERNATIVE DESCRIPnONICOMPONENTS 

Enhanced In-Situ ISCO, Bio-barriers, MNA, 
Evaluation No Further Bio-barriers, MNA, Bioremediation, and LUCs 

Criteria Action and LUCs Bio-barriers, MNA, 
and LUCs 

ESTIMATED TIMEFRAMES FOR CLEANUP (YEARS) 

Time to achieve 
Not Applicable 250 30 200

cleanup levels 

CRITERIA ANALYSIS: Threshold Criteria - Selected alternative must meet these criteria 

Overall Does not
Protection of comply •
Human Health * * 
Compliance with Does not 

ARARs comply 


Primary Balancing Criteria - Used to differentiate between alternatives meeting threshold criteria 

Long-Term 

Effectiveness 0 

and Permanence 


Reduction of 

Mobility, Toxicity, 

and Volume of 
 0
Contaminants 

through 

Treatment 
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TABLE 2-6. SUMMARY OF COMPARATIVE A NALYSIS OF A LTERNATIVES (CONTINUED) 

Alternative G-1 Alternative G-2 Alternative G-3 Alternative G-4 

Short-Term 
IS) 0Effectiveness •* 

lmplementability 

Cost (30-Year 

NPW, see Table $120,000 $3,545,000 $3,791 ,000 $4,333,000 

2-5) 


Modifying Criteria - May be used to modify recommended cleanup 

State Agency . . .YesAcceptance 

Community 
 . . Yes Acceptance 

Notes: 
 *Best 

ARARs: Applicable or relevant and appropriate requirements e Better 
MNA: Monitored Natural Attenuation 0 Good 
LUCs: Land use controls IS) Poor 

Threshold Criteria 

Overall Protection of Human Health and the Environment. Alternatives G-2, G-3, and G-4 would all 
provide protection to human health and the environment. 

Alternative G-3 would provide the best protection because it treats the high-PCE-concentration source 
areas in overburden and bedrock with enhanced bioremediation, and part of the plume with bio-barriers, 
in the shortest amount of time. Alternative G-4 provides the next b est protection. W hile ISCO treats the 
high-PCE concentration source areas in overburden and bedrock with in a shorter time frame than 
enhanced bioremediation (Alternative G-3) it requires a much longer time for the rest of the plume to 
reach cleanup levels. 

Alternative G-2 would provide the third best protection because it would passively treat grou ndwater as it 
flows through the bio-barriers. 

Monitoring during Alternatives G-2, G-3, and G-4 would be effective in detecting the potential migration of 
the plume and in evaluating the progress of the remediation. 

The natural attenuation component of Alternatives G-2, G-3, and G-4 would reduce contaminant 
concentrations. This would significantly reduce the risk from exposure to contaminated groundwater. 
LUCs would provide protection of human health by controlling the potential exposure pathways until 
cleanup levels are met. 

T he No Action alternative (G-1) would not achieve the RAOs and therefore does not protect human health 
and the environment. Thus, Alternative G-1 is not discussed further in this evaluation. 

Compliance with ARARs. ARARs include any federal or state standards, requirements, criteria, or 
limitations determined to be legally applicable or relevant and appropriate to the Site or remedial action. 

Alternatives G-2 through G -4 wou ld comply with location- and action-specific ARARs and To Be 
Considered (TBC) guidance, and would eventually comply with chemical-specific ARARs and TBCs 
through a combination of in-situ treatment, natural attenuation, and LUCs. 

Primary Balancing Criteria 
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Long-Term Effectiveness and Permanence. Alternatives G-3 and G-4 would provide the greatest and 
essentially equal levels of long-term effectiveness and permanence through a combination of active 
treatment, MNA, and LUCs. Alternative G-2 would be slightly less permanent and effective because 
there would be no source-area treatment. For all three of these alternatives, LUCs would be maintained 
until the cleanup levels are met. 

Reduction in Toxicity, Mobility, or Volume Through Treatment. Alternatives G-2, G-3, and G-4 would 
achieve reductions in COC toxicity and volume through treatment. Alternatives G-2, G-3, and G-4 would 
permanently remove PCE from groundwater flowing through the bio-barriers. In addition, Alternatives G
3 and G-4 would each permanently remove an estimated 1.3 pounds, of PCE from groundwater in the 
TIZs through source area enhanced bioremediation or ISCO, respectively. 

Short-Term Effectiveness. Short-term effects of Alternatives G-2 through G-4 would result in a 
possibility of exposing site workers to contaminated groundwater during the maintenance and sampling of 
monitoring wells and during remedial construction and operation. Alternative G-2 would result in the 
lowest short-term risk, with the potential for exposure only during installation of the injection wells and 
injection of emulsified oil substrate for the bio-barriers and groundwater sampling. Alternative G-3 would 
have higher potential for short-term exposures compared to Alternative G-2, with the installation of 
additional injection wells and injection of EOS for source area treatment. Alternative G-4 would have the 
highest potential for short-term exposures because workers would also be required to transport and 
handle a strong oxidizer for the ISCO application in the source areas. However, these risks of exposure 
would be effectively controlled by wearing appropriate PPE and compliance with proper site-specific 
health and safety procedures. Implementation of Alternatives G-2 through G-3 would not adversely 
impact the surrounding community or environment. 

Alternatives G-2 through G-4 would achieve groundwater RAO Nos. 2 through 4 immediately upon 
implementation of LUCs and monitoring. Construction activities associated with Alternatives G-2, G-3, 
and G-4 would be completed in 2 months, 3 months, and 3 months, respectively. Groundwater RAO No. 
1 would be achieved after the biodegradation of CVOCs in the bio-barriers begins. For Alternatives G-2 
through G-4, replenishment of organic substrate in the bio-barriers by emulsified oil injection would be 
completed in approximately 1 week every 5 years after the installation of the bio-barriers. For Alternative 
G-3, the second injection for the source zone enhanced bioremediation would be completed in 
approximately 1 week, 5 years after the initial application. For Alternative G-4, the second ISCO injection 
in the deep overburden TTZ would be completed in approximately 1 week, 6 months to 1 year after the 
first injection. Based on preliminary modeling using BIOCHLOR, it is estimated that it would require less 
than 10 years for Alternatives G-2, G-3, and G-4, respectively, to attain the groundwater cleanup levels in 
the overburden. For the shallow bedrock, it is estimated that it would require 60 years, 30 years, and 40 
years for Alternatives G-2, G-3, and G-4, respectively. For the deep bedrock, it is estimated that it would 
require 250 years, less than 5 years, and 200 years for Alternatives G-2, G-3, and G-4, respectively. 
Alternative G-3 provides the shortest overall cleanup timeframe since the cleanup levels would be met in 
the overburden and deep bedrock upon completion of the source treatment in the TTZ. The BIOCHLOR 
modeling is provided in Appendix E of the FS. 

lmplementability. Alternative G-2 would be the second easiest of the remaining alternatives to 
implement because only the bio-barriers would need to be installed in addition to groundwater monitoring. 
Alternatives G-3 and G-4 would both be more difficult to implement than Alternative G-2 because 
installation of active treatment with enhanced bioremediation or ISCO would be required for the high 
concentration source areas. Technical implementation of the various components of Alternatives G-2 
through G-4 would be feasible, although handling of the oxidizing agent in Alternative G-4 would add to 
the difficulty of implementation. For Alternatives G-2 through G-4, contractors and equipment are readily 
available. However, there is uncertainty associated with the distribution of chemicals injected into the 
bedrock under Alternatives G-2 through G-4 because of the heterogeneity in fractures. 

Interim and permanent LUCs would be required in addition to the active groundwater cleanup measures 
for Alternatives G-2 through G-4. LUCs can be readily prepared and implemented because the Navy 
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supply, and irrigation wells within the permanent LUC compliance boundary shown on Figure 2-6 (ReeD 
and VCO zoning districts) as well as prohibiting future residential uses within the ReeD zoning district at 
the Site through permanent LUCs. The permanent LUCs will remain in place beyond attainment of the 
Remedial Goals (RGs) and thus prohibit residential uses at the Site even if the zoning were changed to 
allow residential uses. (The ReeD and VCD zoning districts are shown on Figure 2-5.) Interim LUCs will 
require approval of: construction dewatering plans prior to conducting excavation activities; health and 
safety procedures to be used by construction workers to prevent unacceptable exposure risks, until 
cleanup levels are achieved; and passive ventilation design and building construction methods to prevent 
exposure of building occupants to vapor intrusion from VOCs in groundwater at levels that pose an 
unacceptable risk, until cleanup levels are achieved. These interim LUCs are consistent with the types of 
construction and uses allowed in the ReeD zoning district. The Navy proposes that this remedy be the 
final remedy for Building 81 . 

The principal factors in the selection of this remedy included the following: 

,. The remedy will achieve substantial risk reduction by treating the source materials. 
)... The remedy will provide safe management of both the overburden and the bedrock source zones. 
,. The remedy is consistent with the future zoning uses of the Site. 

2.12.2 Description of the Selected Remedy 

The selected remedy includes the following components, described below and shown on Figure 2-6: 

; In-situ {Overburden and Bedrock Source Area) Enhanced Bioremediation 
,. Bio-barriers 
,. MNA 
,. LUCs 
,. Five-Year Reviews {as needed) 

Overburden and Bedrock Source Area Enhanced Bioremediation 

This component consists of active treatment by Enhanced In-Situ Bioremediation to reduce the source 
mass of the PCE plumes in areas with the highest groundwater concentrations in overburden and 
bedrock. Existing site information and assumptions based on typical enhanced bioremediation systems 
and bio-barriers were used for the conceptual design in the FS and summarized below. 

A commercially available EOS product will be injected in both the overburden and bedrock TTZs through 
grids of injection points. In the overburden, injection wells will be installed to the bottom of the deep 
overburden at approximately 18 ft bgs. The EOS will be introduced via injection wells into the TTZs in 
overburden and bedrock to stimulate the reductive dechlorination of CVOCs in groundwater. 

Because of uncertainties associated with current site conditions surrounding the former excavation/tank 
area, a pilot study may be performed prior to the design of the enhanced bioremediation system. The 
pilot test would be used to confirm or adjust well spacing, the number of injection wells, and the EOS 
application rate and volume in both the overburden and the bedrock for optimal effect. The estimated 
number of injection points, depths and amount of EOS are summarized in the table below. 

Enhanced Bioremediation TIZ 
Number of Injection 

Points Targeted Depth Interval 
EOS Product 

(Ib) 

Overburden 4 7-18ft bgs 900 

Shallow Bedrock 

Deep Bedrock 

12 

8 

entire bedrock zone to a 
depth of 40 ft bgs<1> 

entire bedrock zone to a 
depth of 60ft bos<1l 

550 

(1} InJected over d1screte 10-foot Intervals, us1ng packers 
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retains ownership of the property. LUCs can be imposed on future property owners through the property 
transfer process. 

Use of the property may be affected by the implementation of the alternatives. Alternatives G-2, G-3 , and 
G-4 would impact site use du ring installation of the injection we lls and injection of substrates into the 
subsurface. In addition, site uses would be limited: (1) over and near the bio-barriers and source area 
TTZs because of the presence of and need fo r access to overburden and bedrock injection wells; and (2 ) 
in the vicinity of the long-term monitoring (LTM) well network. 

Cost. The costs for Alternatives G-2 and G-3 are comparable (varying by less than $250,000), with 
Alternative G-3 being somewhat more expensive than Alternative G-2, because it includes source area 
treatment. Alternative G-4, also including source area treatment, would be the most expensive 
alternative. 

Modifying Criteria 

State Acceptance. State involvement has been solicited throughout the CERCLA process. MassDEP's 
statement on the selected remedy is presented in Appendix A. 

Community Acceptance. The community expressed its support for Alternative G-3. There were no 
comments offered for the record at the public hearing on October 22, 2013. The written comments 
received during the public comment period generally dealt with the ti me frame for the selected remedy. 
These comments and Navy responses are discussed in Section 3.0. 

2.11 PRINCIPAL THREAT WASTE 

The NCP at 40 CFR 300.430(a)(1 )(iii)(A) establishes an expectation that treatment will be used to 
address the principal threats posed at a site wherever practicable. Principal threat wastes are defined as 
those source materials considered to be highly toxic or highly mobile, and which generally cannot be 
contained in a reliable manner or would present a significant risk to human health or the environment 
should exposure occur. A source material is a material that includes or contains hazardous substances, 
pollutants , or contaminants that act as a reservoir for migration of contamination to groundwater, surface 
water, or a ir, or acts as a source for direct exposure. 

A lthough contaminants detected at the Site (i.e., VOCs (primarily PCE and TCE), vinyl chloride, 
carcinogenic PAHs, arsenic, cadmium , and manganese) could potentially pose unacceptable risks to 
certain receptors under specific exposure scenarios, it has been determined that since there are no 
current receptors or concerns and any future exposures can be prevented through LUCs, there are no 
principal threat wastes present at the Building 81 Site. Specifically, permanent LUCs will be implemented 
to proh ibit installation of groundwater production, supply or irrigation wells at the Site (e.g, ReeD 
(recreational) and VCD (mixed use) zoning areas) and prohibit future residential use within the ReeD 
portion of the Site. In addition, interim LUCs will be implemented in the ReeD portion of the Site to 
prevent unacceptable risks until remediation goals are achieved . 

2.12 SELECTED REMEDY 

2 .12.1 Rationale for the Selected Remedy 

The selected remedy for the Building 81 Sit e is Alternative G-3, overburden and bedrock source area 
Enhanced In-Situ Bioremediation, two bio-barriers, MNA, and LUCs. The Navy and EPA have concluded 
that this remedy is protective of h uman health and the environment, and achieves the overall goals 
established for the Site. This remedy is expected to clean the groundwater concentrations to the RAOs 
described in this ROD in the shortest amount of time of the alternatives evaluated. The remedy will meet 
the RAOs by reducing COC concentrations through enhanced bioremed iation and passive treatment 
through bio-barriers, controlling exposure to contaminants in groundwater and vapors through interim 
LUCs until unacceptable risks are eliminated , and prohibiting the installation of groundwater production, 
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The pilot study (if performed) and groundwater monitoring results will be used during the remedial design 
to determine details for a second EOS injection to replenish the EOS consumed by contaminant 
degradation and other electron acceptors in the aquifer. 

For costing pu rposes, the FS assumed a specific area, number of wells, and amount of substrate for the 
system. The pre-design investigation and pilot study (if performed) results will be used in the remedial 
design (RO) to ensure that the remedy will be effective in reducing source area contamination and 
preventing further migration of contaminated groundwater. Performance monitoring will be conducted at 
regular intervals to evaluate the effectiveness and progress of the source area treatment. Additional 
actions to control and reduce source contaminants will be evaluated if the performance monitoring 
demonstrates that the bioremediation system is not working as anticipated. In addition, the remedial 
system will be designed with the obj ective of achieving all cleanup levels at the Site within the shortest 
reasonable and cost-effective timeframe. 

Bio-barriers 

Two bio-barriers will be installed to intercept and treat the contaminant plume at its leading edge, one in 
the overburden and one in the bedrock. 

A commercially available EOS product will be injected into rows of injection points placed across the 
plume perpendicular to the direction of groundwater flow to stimulate the reductive dechlorination of 
CVOCs in groundwater by naturally occurring microorganisms. The emulsified oil product will be 
distributed throughout the bio-barrie rs to provide a long-lasting electron donor to support anaerobic 
biodegradation processes as the contaminated groundwater passes through them. 

27 SEPTEMBER 2014 



FORMER NAS SOUTH WEYMOUTH BUILDING 81 ROD 

A pilot treatability study may be performed to confirm the number and spacing of the injection wells and 
application rates in both overburden and bedrock. The estimated number of injection points, depths and 
amount of EOS are summarized in the table below. 

Number of EOS Product
Bio-barriers Targeted Depth Interval

Injection Wells (Ib) 

Overburden 24 7-18ftbgs 9,400 

entire bedrock zone to a depth of 40 ft bgSDT,
Shallow Bedrock 21 

assumed to be 18 to 40 ft bas 
1,200 

entire bedrock zone to a depth of 60ft bgs11 l , 
Deep Bedrock 4 assumed to be 18 to 60 ft bqs 

(1) InJected over d1screte 1 0-foot mtervals, usmg packers 

It is assumed that the bio-barriers will need to be replenished every 5 years to maintain the electron donor 
supply until the entire plume has passed through the barriers and has been remediated to achieve the 
cleanup levels. 

Groundwater monitoring (baseline and quarterly for 1 year) will be performed to evaluate the 
effectiveness and progress of the treatment using wells on both sides of the bio-barriers as part of the 
monitoring program for MNA, as described below. The reducing conditions resulting from injection of the 
EOS product could potentially cause temporary mobilization of metals such as iron and manganese. A 
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contingency measure would be implemented if monitoring indicates that concentrations of these metals 
exceed target levels that would cause unacceptable risks (to be determined during the preparation of the 
LTM plan). 

Monitored Natural Attenuation 

MNA will be implemented in the area between the source zone TTZs and bio-barriers after active 
treatment with enhanced bioremediation for further reduction of any residual CVOCs over time. MNA will 
be implemented in accordance with the Office of Solid Waste and Emergency Response (OSWER) 
Directive titled Use of Monitored Natural Attenuation at Superfund, RCRA Corrective Action, and 
Underground Storage Tank Sites (EPA, 1999b) and other MNA guidance documents. 

MNA relies on naturally occurring biological, physical, and/or chemical processes within the aquifer act to 
reduce the mass, toxicity, volume, or concentration of COGs. Groundwater monitoring will be conducted 
to assess the effectiveness of natural attenuation over time until the cleanup levels have been achieved. 
Details regarding the locations and numbers of groundwater monitoring wells and the monitoring 
frequency will be identified in a long-term monitoring plan to be developed during the RD. 

Land Use Controls 

Interim LUGs will be established to control exposure to COGs in groundwater until unacceptable risks are 
eliminated. Permanent LUGs will be implemented to: prohibit installation of groundwater production, 
supply, and irrigation wells within the permanent LUC compliance boundary at the Building 81 Site (e.g, 
ReeD and VCD zoning districts); and prohibit future residential uses within the ReeD zoning district at the 
Site. The permanent LUC compliance boundary will be determined during the LUC RD. The interim 
LUGs listed below will be implemented in the ReeD portion of the Site to prevent unacceptable risk from 
vapor intrusion and exposure to vapors in construction trenches until the cleanup levels are achieved. 
The location of the interim LUC compliance boundary will be determined during the LUC RD. 

, 	 A LUC restricting the type and nature of construction permitted in the source area of the plume 
where the highest VOCs concentrations have been detected and where active remediation might 
be conducted (as a contingency), until cleanup levels are achieved. Construction in the vic inity of 
the bio-barriers will also be restricted to prevent d isturbance of and damage to the injection wells 
and allow future injections . 

.., 	 A LUC requiring prior Navy, EPA and MassDEP approval of construction dewatering plans before 
excavation activities could be conducted, until the cleanup levels are met. 

, 	 A LUC specifying health and safety procedures to be used by construction workers to prevent 
unacceptable exposure risks until the cleanup levels are met. 

.., 	 A LUC specifying passive ventilation design and building construction methods, such as a sub
slab vapor migration system, to prevent exposure of building occupants to vapor intrusion from 
VOCs in groundwater at levels that pose an unacceptable risk, until cleanup levels are achieved. 

The LUGs would be implemented and maintained by the Navy through a LUC RD. The LUGs will be 
enforceable for as long as they are required to prevent unacceptable exposure to contaminated 
groundwater and until concentrations of hazardous substances in groundwater are at levels that allow for 
unrestricted use and unlimited exposure. The Navy is responsible for implementing, inspecting, reporting 
and enforcing the LUGs described in the LUC RD. Although the Navy may later transfer one or more of 
these procedural responsibilities to another party by contract, property transfer agreement, or through 
other means, the Navy shall retain ultimate responsibility for remedy integrity. 

The LUC implementation actions including monitoring and enforcement requirements will be provided in 
the LUC RD that will be prepared by the Navy as the LUC component of the overall RD. Within 120 days 
of ROD signature, the Navy shall prepare and submit to EPA and MassDEP for review and comment 
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(pursuant to those Primary Document review procedures stipulated in the FFA) the LUC RD for Building 
81 that shall contain implementation and maintenance actions, including periodic inspections. The Navy 
will maintain, monitor, and enforce the LUCs according to the LUC RD. LUCs will be developed in 
accordance with the Principles and Procedures for Specifying, Monitoring, and Enforcement of Land Use 
Controls and Other Post-ROD Actions, per letter dated October 2, 2003, from Raymond F. DuBois, 
Deputy Under Secretary of Defense (Installations and Environment), to Hon. Marianne Lamont Horinko, 
Acting Administrator, EPA, and other DoD and Navy guidance. Implementation of this remedy will 
therefore require a survey of the Site, annual visual inspections, and a five-year review with report 
preparation. 

If the RD provides that MassDEP has the right to enforce the LUCs , the form of LUCs shall be satisfactory 
to MassDEP, and, to the extent applicable, shall comply with M.G.L. c. 21 E and 310 CMR 40.0000. 

Annual inspections of the Site will be conducted to confirm compliance with the LUC objectives, and an 
annual compliance certificate will be prepared and provided to EPA and MassDEP. Prior to any property 
conveyance, EPA and MassDEP will be notified. 

Five-Year Reviews 

Five-year reviews will be conducted by the Navy, in conjunction with EPA and MassDEP, until 
groundwater conditions are restored such that the Site is suitable for unrestricted use and unlimited 
exposure in accordance with CERCLA. During such reviews, the Navy, EPA, and MassDEP will review 
site conditions and monitoring data to determine whether the continued implementation of the remedy is 
appropriate . 

2.12.3 Expected Outcomes of the Selected Remedy 

The expected outcomes of the selected remedy are to: (1) eliminate the potential for human exposure to 
groundwater containing contaminant concentrations in excess of the cleanup levels; and (2) eliminate the 
potential for human exposure to COCs through VI (occupants of future buildings) or trench air 
(construction workers). Enhanced bioremediation is expected to decrease COC concentrations in the 
source area TTZs (Figure 2-6) to acceptable levels within approximately 3 years of remedy 
implementation; the bio-barriers are expected to decrease COC concentrations at the leading edge of the 
plume to acceptable levels within approximately 30 years. The time frames to achieve Site cleanup are 
estimates based on the currently available information and will be further evaluated as part of the five
year review process. 

Alternative G-3 will reduce the toxicity, mobility, and volume of groundwater COCs through in-situ 
treatment. Enhanced In-Situ Bioremediation will permanently reduce PCE concentrations in groundwater 
in the TIZs. Passive t reatment with the overburden and bedrock bio-barriers will further remove PCE 
from the groundwater at the leading edge of the plume. LUCs will be immediately effective for addressing 
the human exposure pathways of concern until Site cleanup is achieved. This alternative will achieve 
substantial risk reduction by treating the source materials at the Site and providing safe management of 
the remaining material. 

Upon achieving the groundwater cleanup levels identified in Table 2-4, the Site will be suitable for the 
recreational and VCD (mixed) uses allowed by the Reuse Plan and associated zoning. Although the 
groundwater is not considered a drinking water source, permanent LUCs will prohibit extraction of 
groundwater for production, supply, and irrigation purposes, and restrict residential use of the Site in the 
ReeD zone. The permanent and interim LUCs will prevent any unacceptable risk to human health, even if 
t he current zoning were to be changed to allow residential uses in the ReeD zoned area in the future. 

Table 2-7 describes how the selected remedy mitigates risk and achieves RAOs for the Site. 
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TABLE 2-7. HOW SELECTED REMEDY MITIGATES RISK AND ACHIEVES RAOS 

RISK RAO COMMENTS 

Ingestion of Prevent migration of LUGs will prohibit installation of groundwater production, supply, 
groundwater groundwater containing COCs and irrigation wells. Enhanced bioremediation will reduce the 
and exposure to at concentrations that pose COC concentrations in the TIZ and the bio-barriers will prevent 
vapors unacceptable risk. the downgradient migration of groundwater containing COCs at 
downgradient of unacceptable levels. 
the Site 

Exposure to Prevent exposure of LUCs will prevent excavation activities on the Site without 
vapors during construction workers during approved plans and procedures, until COG concentrations are 
excavation excavation activities to COCs reduced to the cleanup levels. 
activities in groundwater at 

concentrations that pose 
unacceptable risk. 

Exposure to Prevent exposure of building Interim LUCs will prevent buildings on the Site unless plans are 
vapors inside occupants to VOCs resulting specifically approved, until groundwater COC concentrations 
buildings from vapor intrusion into any are reduced to cleanup levels through treatment by enhanced 

future buildings at the Site, at bioremediation and the bio-barriers. Permanent LUCs will 
concentrations that pose prohibit installation of groundwater production, supply, and 
unacceptable risk. irrigation wells at the Site, and prohibit future residential uses 

within the ReeD zoning district at the Site (should zoning 
change in the future to allow residential use), thereby 
preventing exposure of residents to COCs in groundwater at 
concentrations that pose unacceptable risk. 

Ingestion of Prevent human exposure to LUCs will prevent exposure to groundwater and vapors as 
groundwater COCs in groundwater at noted above until COC concentrations are reduced to the 
and exposure to concentrations that pose cleanup levels and pose no unacceptable risk. 
vapors unacceptable risk. 

2 .13 STATUTORY DETERMINATIONS 


In accordance with the NCP, the selected remedy meets the following statutory determinations: 


,. 	 Protection of Human Health and the Environment- The selected remedy will be protective of 
human health and the environment through the reduction of COC concentrations in site 
groundwater to achieve cleanup levels. LUCs will be protective of human health during the 
interim time until site cleanup objectives are achieved. Site conditions do not pose unacceptable 
risks to human receptors under current site use. There are no ecological receptors or complete 
exposure pathways at the Site. 

,. 	 Compliance with ARARS - The selected remedy w ill comply with all federal and state ARARs 
as presented in Appendix D. 

,. 	 Cost-Effectiveness - The selected remedy is a cost-effective means to achieve site remediation. 
The costs are proportional to the overall effectiveness during the remediation time frame. 
Detailed costs for the selec ted remedy are presented in Appendix B. 

,. 	 Utilization of Permanent Solutions and Alternative Treatment or Resource Recovery 
Technologies to the Maximum Extent Practicable - The Selected Remedy represents the 
maximum extent to which permanent solutions and alternative treatment technologies can be 
used in a practical manner at the Building 81 Site. The selected remedy will be an effective and 
permanent means of reducing COC concentrat ions in the source area through treatment. 
Multiple source zone injections will be performed and the bio-barriers will be maintained until the 
cleanup levels are met. 
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;.. 	 Preference for Treatment Which Permanently and Significantly Reduces the Toxicity, 
Mobility, or Volume of the Hazardous Substances as a Principal Element - By treating the 
groundwater through bioremediation, the Selected Remedy addresses contamination in the 
source area through the use of treatment technologies. By utilizing treatment as a significant 
portion of the remedy, the statutory preference for remedies that employ treatment as a principal 
element is satisfied. The Selected Remedy includes overburden and bedrock source area 
treatment to reduce the source mass and break down COCs, thereby reducing the toxicity, 
mobility, and volume of the groundwater contamination. 

,.- Five-Year Review Requirement- Because this remedy will result in hazardous substances, 
pollutants, or contaminants remaining on site in excess of levels that allow for un limited use and 
unrestricted exposure, a statutory review will be conducted within 5 years after initiation of the 
remedial action and every 5 years the reafter to ensure that the remedy is, or will be, protective of 
human health and the environment. 

2.14 DOCUMENTATION OF No SIGNIFICANT CHANGES 

CERCLA Section 117(b) requires an explanation of significant changes from the remedy presented in the 
Proposed Plan that was published for public comment. Comments received during the public comment 
period and the October 22, 2013 public hearing were generally supportive of the Proposed Plan. 
Therefore, no significant changes to the remedy as originally identified in the Proposed Plan were 
necessary or appropriate. The comments received on the Proposed Plan during the public comment 
period are presented in Section 3.0. 
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3.0 RESPONSIVENESS SUMMARY 

3.1 STAKEHOLDER COMMENTS AND LEAD AGENCY RESPONSES 

Participants in the public meeting and public hearing held on October 22, 2013 included members of the 
public and representatives of the Navy, EPA, and MassDEP. There were no comments provided by the 
public at the public hearing. Comments received during the publ ic comment period are add ressed in 
Table 3-1 . The public hearing transcript and comment letters received during the 30-day public comment 
period on the Proposed Plan are included in Appendix E. 

TABLE 3-1. SUMMARY OF QUESTIONS FROM PUBLIC HEARING AND COMMENT PERIOD 

QUESTION 

LNR South Shore, LLC provided written comments. 
The main issues discussed in the comment letter are 
summarized below. 

• LNR is concerned that the Propos ed Plan is not as 
aggressive as it should be and therefore remediation 
will take longer than could be achieved with readily 
available technology. They do not believe that the 
Proposed Plan is the appropriate remedial plan for 
the Site. 

• The timeframe for the selected remedy, Alternative 
G-3, is long because it relies heavily on monitored 
natural attenuation and permanent institutional 
controls that restrict the future uses and activities at 
the Site. In addition the L TM component of the 
remedies evaluated complicate and limit the potential 
developable uses of the Site until all required 
monitoring is completed. 

• Technically feasible remedies that could result in a 
faster cleanup were not fully considered or evaluated 
by the Navy. Site cleanup could be achieved more 
quickly using the Navy's proposed technology, 
enhanced bioremediation, if the technology were 
applied more frequently over a larger area of the Site. 

• Construction of the planned skating rink or other 
recreational amenity where the Site is located will be 
delayed due to the length of time it will take to 
achieve the cleanup goals. A more aggressive 
remedial plan would allow development of the future 
uses more quickly. 

• LNR requested that the BRAG Cleanup Team work 
together to design and agressively implement a 
cleanup plan that returns the Site to productive use in 
a reasonable time frame, which they feel should be 
far less than the estimated 30 years for Alternative G
3. 

3.2 TECHNICAL AND LEGAL ISSUES 

RESPONSE 

The FS for the Building 81 Site evaluated technically 
feasible remedial alternatives in detail and was reviewed 
by EPA and MassDEP. EPA provided concurrence with 
the FS in a letter dated February 28, 2013. The Proposed 
Plan for the Site evaluates the information included in the 
FS and proposes the optimum remedial approach to attain 
the project objectives based on the consideration and 
balancing of various criteria. 

The Navy's objective is to implement the selected remedy, 
meet the Remedial Action Objectives, and transfer the 
property. The Navy believes that enhanced bio
remediation is a readily available and sufficiently 
aggressive technology and is appropriate for the Site. 
LNR appears to support this technology but suggests that 
it be applied more frequently over a larger area of the 
Site. The Navy has selected an alternative that provides 
an appropriate balance between clean up speed and cost 
while ensuring protection of human health and the 
environment. The Navy notes that LNR has agreed to the 
permanent institutional controls identified in the FS. 

The Navy's desire to clean up the Site in an expedient 
manner is noted in the Proposed Plan: "The results of the 
pilot study will be used, in conjunction with data collected 
during the pre-design investigation, to determine the 
appropriate level of effort for the aggressive source 
control component of the final bioremediation system 
design ... In addition, the remedial system will be designed 
with the objective of achieving all remedial goals at the 
site within the shortest reasonable, and cost-effective, 
timeframe." The Navy will continue to work with 
regulators and the community as it designs and 
implements the selected remedy. 

No technical or legal issues associated with the Bu ilding 81 ROD were identified. 
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Detailed site information referenced in this ROD in bold blue text is contained in the Administrative 
Record. For access to information contained in the Administrative Record for "Building 81", please 
contact the NAS South Weymouth Caretaker Site Office, 1134 Main Street, Building 11 , Weymouth, 
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Commonwealth of Massachusetts 
Execut1ve Office of Energy & Env1ronmental Affa1rs 

Department of Environmental Protection 
One Winter Street Boston, MA 021 08 • 617-292-5500 

CEVAL L PATRICK MAEVE VALLELY BARTlETT 
Governor Secretsry 

DAVIOW CASH 
Commissioner 

September4, 2014 

James T. Owens, Director Re: Record ofDecision 
U.S. Environmental Protection Agency Building 81 Site (OU 9) 
5 Post Office Square, Suite 100 Former South Weymouth NAS 
Mail Code: OSRR07-03 MassDEP RTN 4-3002621 
Boston, MA 02114-2023 

Dear Mr. Owens: 

The Massachusetts Department ofEnvironmental Protection (MassDEP) reviewed the Record of 
Decision, Building 81 Site, Operable Unit 9, Naval Air Station South Weymouth, dated July 2014. The 
Record ofDecision summarizes the results from the site investigations, interim removal actions, and 
feasibility study that were used to characterize and develop cleanup options for the site and documents 
the Navy's rationale for selecting remedial alternative G-3: In-Situ Enhanced Bioremediation, Bio
Barriers, Monitored Natural Attenuation, and Land Use Controls. MassDEP concurs with the selected 
remedy. 

Ifyou have any questions or comments, please contact David Chaffin, Project Manager (617-348-4005), 
or Anne Malewicz, Federal Facilities Section Chief (617-292-5659). 

Sincerely, 

~~.,..lL Commissioner 
Bureau of Waste Site Cleanup 

cc: D. Barney, USN-S. Weymouth 
C. Keating, USEPA 
ChiefExecutive Officer, SSTTDC 
RAB Members 
J. Naparstek, MADEP-Boston 

This Information Is available In alternate format. Call Michelle Waters-Ekanem, Diversity Director, at 617-292-5761. mD# 1-866-539-7622 or 1-817-57~868 
MassDEP Website· www mass gov/dep 

Printed on Recycled Paper 





Appendix B 
Cost Estimate 



COST ESTIMATE DISCLAIMER 

The information in this cost estimate summary table is based on the best available 
information regarding the anticipated scope of the remedial alternative. Changes in the 
cost elements are likely to occur as a result of new information and data collected 
during the engineering design of the remedial alternative. Major changes may be 
documented in the form of a memorandum in the Administrative Record file, an ESD or 
a ROD amendment. This is an order-of-magnitude engineering cost estimate that is 
expected to be within +50 to -30 percent of the actual project cost. 



NAVAL AIR STAnON SOUTH WEYMOUTH 
Weymouth. M.A 

1213112012 7:37AM 

Building 81 FS 
AlternatiVe G-3: Enhanced In-Situ Bioremedlatlon, Blo-S.mera, MNA, and LUCs 
Capital Cost 

nil ost 
Item Subcontract Matenal Labor Equo ment Subcontract Labor Equipmen Subtotal' 

PROJECT PLANNING & DOCUMEN TS 
1 1 Prepare Documents & Plans 
1 2 Prepare LTM Plans 
1 3 Prepare LUCs 
2 MOBILIZAnON AND DEMOBILIZATION 

500 
300 
150 

hr 
hr 
hr 

$60.00 
$60.00 
$60.00 

$0 
$0 
so 

so 
so 
so 

S30.000 
$18000 

S9.000 

so 
so 
$0 

$30,000 
$18,000 
$9,000 

2 1 Srte Support Facilities (trailers. phone, eleclnc. etc.) 
2 2 Equopment MobilizaiiOn/Demobiltzabon 

1 
4 

IS 

ea 
$1 ,000.00 

S188 00 
S3.500 00 

$566.00 
so 
so 

$1.000 
$0 

so 
S752 

S3.500 
$2.264 

$4,500 
$3.016 

3 FIELD SUPPORT AND SITE ACCESS 
3 1 Olroce Tra~Bf 
3 2 Field OffiCe Equopment, Utillbes, & Support 
3.3 Storage Trailer 

3 
3 
3 

mo 
mo 
mo 

S508.00 
$365.00 

$94.00 

so 
$0 
so 

$0 
$1.524 

$0 

so 
so 
so 

S1.095 
so 

$282 

$1 ,095 
S1,524 

$282 
3.4 Survey Support 
3.5 Srte SupeMtendent 
3.6 Srte Health & Safety and QAIQC 

4 
55 
55 

day 
day 
day 

$1 150.00 
$166.00 
$166 00 

$420 00 
$37000 

$4,600 
so 
$0 

so 
$9 130 
S9,130 

so 
$23,100 
$20.350 

$0 
so 
so 

$4,600 
$32,230 
$29.480 

3.7 Underground Utllrty Clearance 1 Is $10,000 00 $10,000 $0 $0 so S10.000 
4 DECONTAMINATION 

4.1 Decontamlnauon SeNoces 2 mo $1,220.00 S2,245.00 S1.550.00 so $2.440 S4 490 S3,100 $10.030 
4 .2 Temporary Equipment Decon Pad 1 Is $1,500 00 S2,000.00 $300.00 so S1,500 $2.000 S300 S3,800 
4.3 Decon Water 2.000 gal S0.20 so $400 so so $400 
4.4 Oecon Water Storage Tank. 6.000 gallon 
4 .5 Clean WatBf Storage Tank. 4,000 gallon 

2 
2 

mo 
mo 

$813.00 
$731 00 

so 
so 

so 
$0 

so 
so 

$1,626 
$1,462 

$1,626 
S1 .462 

4 .6 DISposal ol Oecon Waste (liquid & SOiod) 2 mo S985.00 $1,970 $0 so so S1,970 
5 SITE PREPARAnON 

5.1 Matenal Handhng Pad 100' by 100' 5.000 sf S5.84 $089 $1 34 $0 $29.200 $4_450 $6,700 $40.350 
5.2 Signs on Feroce 4 ea $123 50 $2335 $12 89 $0 $494 $93 $52 $639 

6 IN-SITU BIOREMEOIAnON 
6.1 ln)8Ctl0n Wells, 24 wells 1.032 II $50.00 $51 ,600 $0 so $0 S51,600 
6.2 ln)8Ction Wells Heads 24 ea S50000 S12,000 so so $0 $12.000 
6 3 InjeCt Pumps 5 day S525 00 so so so $2,625 $2.625 
6.4 Site Labor (2 laborers) 10 day $280 80 $0 $0 $2,808 $0 $2,808 
6.5 AquaBupH 8 drum $1,608.00 so S12,864 so so $12,864 
6.6 Water Tank Truck 5 day $485.00 so so $0 $2,425 $2,425 
6.8 Injection Water 4,200 gal $0.20 so SB-40 $0 $0 $8-40 

7 BIO-BARRIER 
7 1 ln)I!Cilon Wells 49 wells 1,512 If $50.00 $75,600 $0 so so $75,600 
7.2 ln)OCIIOn Wells Heads 49 ea S500.00 $24.500 $0 so so $24.500 
7 3 Inject Pumps 20 day $525.00 $0 $0 so $10,500 $10.500 
7.4 Sole Labor (2 laborers) 40 day $280.80 so $0 $11232 so $11 ,232 
7.5 AquaBupH 56 drum $1,60800 so $90.048 so so S90.048 
7 6 Water Tanl< ~ruck 20 day $485 00 so $0 so $9.700 $9.700 
7.7 lnjecbon Water 42,500 gal S0.20 so $8.500 so $0 $8,500 
8 SITE RESTORATION 

8 .1 Area Seedong 17 msf $96.50 $1641 $0 so so $1.641 
9 POST CONSTRUCnON COST 

9.1 Contractor Completoon Report 300 hr $60.00 so $0 $18 000 $0 $18,000 
9 2 Remedial Actoon Closeout Report 250 hr $60.00 so $0 $15,000 so $15,000 

Subtotal $181 ,911 $167,070 $159,275 $45,631 $553,886 

Overhead on labor Cost C 30% 
G & A on Labor, Matenal Equipment.. & Subs Cost C 10% 

Tax on MatenaJs and Equipment Cost C 6.25% 
$18,191 $16,707 

$10.-4-42 

$47,783 
$15.928 $4.563 

S2.852 

$47,783 
$55.389 
$13,294 

Total Direct Coat S200,102 $194 219 $222,986 $53.046 $670 352 
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NAVAL AIR STATION SOUTH WEYMOUTH 
Weymouth, MA 
Building 81 FS 
Alternative G-3: Enhanced In-Situ Bioremediation, Bio-Barriers, MNA, and LUCs 
Capital Cost 

Item 
UmtCost 

Material Labor Equopment Subcontract 
Extended Cost 

Mall'!nal Labor 

12131/2012 7:37 AM 

Equtpmen Subtotal 

lndirects on Total Direct Cost@ 25% 
Profit on Total Dorect Cost@ 10% 

$167,588 
$67.035 

Subtotal $904,975 

Health & Safety Monitoring @ 2% $18,099 

Total Field Cost $923,074 

Engineering on Total Foeld Cost@ 10% 
Contingency on Total Field Cost@ 20% 

$92,307 
$184,615 

TOTAL CAPITAL COST $1,199,996 
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NAVAL AIR STATION SOUTH WEYMOUTH 
Weymouth, MA 
Building 81 FS 
Alternative G-3: Enhanced ln.Situ Bloremediatlon. Blo-Baniers, MNA. and LUCs 
0 & M Costo Years 5, 10. 15. 20, 25 Reinjection Blo.Barrlers 

lle"l 
PROJECT PLANNING & DOCUMENTS 

1 1 Prepare Documents & Plans 
2 MOBILIZATION AND DEMOBILIZATION 

2 .1 Equipment Mobilizatoon/Demobilizatoon 
3 FIELD SUPPORT AND SITE ACCESS 

3.1 Storage Trailer 
3.2 Srte Supemtendent and OAJQC 

4 DECONTAMINATION 
4 .1 Decont81Tl11l8tioo SeMces 

150 

3 

2 
24 

1 
04 2 Temporary Equ1pn1ent Oecon Pad 

4 3 Oecon Water 1,000 
4 4 Oecon Water StorageTank. 6.000 gallon 
4 5 Clean Water Stora ge T811k, 4.000 gallon 
4 .6 DISposal of Decon Waste (liquid & solid) 

S BIO·BARRIER 
5 . t ln)8CI Pumps 
5 .2 Srte l abor (2 laborers1 
53 AquaBupH 

1 
1 

20 
40 
56 
205.4 WBt« Tank Truck 

5.5 lnj8dl0n Water 42.500 
6 POST CONSTRUCTION COST 

6.1 Contractor Completion Report 100 

hr 

ea 

mo 
day 

mo 
ts 

Qal 
mo 
mo 
mo 

day 
day 

drum 
day 
gal 

hr 

Subcontraa 

$985.00 

umt Cost 
Mat-1 Labo< 

$6000 

$188.00 

$166.00 $420.00 

$1 220.00 $2 24500 
$1.50000 $2.000.00 

S0.20 

$280.80 
$1.606.00 

S0.20 

$6000 

Equopmentl 

$56600 

$94 00 

$1.55000 
$300.00 

$813 00 
$731.00 

$525 00 

$48500 

SubContracl 

$0 

$0 

so 
so 

so 
$0 
so 
so 
so 

$985 

so 
$0 
so 
so 
$0 

$0 

$0 

$0 

so 
$3.984 

$1220 
$0 

$200 
so 
so 
$0 

so 
so 

$90,048 
$0 

$8.500 

so 

$9.000 

$564 

$0 
$10,080 

$2.245 
so 
so 
so 
so 
$0 

so 
$11,232 

so 
so 
so 

$6.000 

so 

$1.698 

$188 
so 

$1.550 
so 
so 

$813 
$731 

so 
$10,500 

so 
so 

$9.700 
$0 

$0 

Subtota 

$9.000 

$2,262 

$188 
$14 .064 

$5.015 
so 

$200 
$813 
$731 
$985 

$10,500 
$11.232 
$90.048 

$9,700 
$8.500 

$6 000 

Subtotal $985 $103.952 $39,121 $25,180 $169.238 

Ollefhead on Labor Cost @ 30% 
G & A on Labor, Materl81, Equopment, & Subs Cost@ tO% 

Tax on Materoats and Equljlmeflt Cost C 6 25°-'> 
$99 $10.395 

$6497 

$11.736 
$3,912 $2,518 

$1,574 

$11.736 
$16,924 
$8.071 

Total Direct Cost $1 ,084 $120.844 $54,769 S29.2n $205.969 

tndorects on Total Direct Cost~ 25% 
Proftl o n Total Dtrect Cost 1!11 10% 

$51 492 
$20.597 

Subtotal $278.058 

Health & Safety Mon~oong 1!11 0% so 
Total Field Cost $278.058 

Engoneemg on Total Foeld Cost 0 25% 
Contingency on Total Field Cost G/ 25% 

$69.514 
$69.514 

TOTAL CAPITAL COST $417.087 
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NAVAL AIR STATION SOUTH WEYMOUTH 
Weymouth, MA 
Build ing 81 FS 
Alternative G -3: Enhanced In-Situ Bloremedlatlon , Blo-Barrlers. MNA, and LUCs 

Subcontract 

$166.00 

$1 .220.00 
$1.500.00 

$0.20 

$985.00 

$1,608.00 

$020 

12131/2012 7 :37AM 

lab()( Equipment! Subcontract Subtota 

$6000 $0 $0 $0 $0 $0 

$188.00 $566.00 $0 $0 $0 $0 $0 

$9400 $0 $0 $0 $0 $0 
$420 00 $0 $830 $2,100 $0 $2,930 

$2,245 00 $1,550.00 $0 so $0 so $0 
$2,00000 $300.00 so $0 $0 so $0 

$0 so $0 so $0 
$813 00 so so $0 $0 $0 
$731 .00 $0 $0 $0 $0 $0 

$0 $0 $0 so $0 

$52500 $0 so $0 $1 ,575 $1 .575 
$280.80 $0 $0 $1,685 $0 $1,685 

$0 $6,432 $0 $0 $6,432 
$485.00 so $0 $0 $1 ,455 $1,455 

$0 $420 $0 $0 $420 

$60.00 $0 $0 $6,000 $0 $6,000 

$0 $7.682 $9.785 $3,030 $20,497 

$2.935 $2,935 
$0 $768 $978 $303 $2,050 

$480 $189 $670 

$0 $8,930 $13,699 $3,522 $26.151 

$6,538 
$2.615 

$35.304 

$0 

$35,304 

$8,826 
$8,826 

$52,957 

0 & M Cost: Year 5 o n lv, Reinjection In-Situ Bioremediation 

Item 


PROJECT PLANNING & DOCUMENTS 

1 1 Prepare Documents & Plans 


2 MOBILIZATION AND DEMOBILIZATION 

2.1 	Equipment Mobilizal ion/Oemobili:zation 

3 FIELD SUPPORT AND SITE ACCESS 


3.1 Storage Trailer 

3 2 Site Supenntendent and QNOC 


4 DECONTAMINATION 

4 1 Decontamlnatoon Services 

4 2 Temporary Equipmenl Decon Pad 

4.3 Decon Water 

4 4 Decon Water Storage Tank. 6,000 gallon 

4 .5 Clean Water Storage Tank, 4,000 gallon 
4.6 Disposal of Decon Waste (liquid & solid) 


5 IN-SITU BIOREMEDIATION 

5.1 InJeCt Pumps 
5 .2 Site Labor (2 laborers) 
5.3 AquaBupH 

54 Water Tank Truck 

5 .5 lnjectJOO Water 

6 POST CONSTRUCTION COST 

6 1 Co ntractor Completoon Report 


Subtotal 

Overhead on Labor Cost @ 30% 
G & A on Labor, Matenal, Equopment, & Subs Cost@ 10% 

Tax on Materi als and Equopment Cost@ 6.25% 

Total Direct Co s t 

lndorects on Total Direct Cost@ 25% 
Profrt on Total D1rect Cost@ 10% 

Subtotal 

Health & Safety Monrtoring @ 0% 

Total Field Cost 

Engmeenng on Total Foeld Cost@ 25'!; 
Contingency on Total Field Cost@ 25% 

TOTAL CAPITAL COST 

0 llr 

0 ea 

0 
5 

mo 
day 

0 
0 
0 
0 
0 
0 

mo 
Is 

gal 
mo 
mo 
nno 

3 
6 
4 
3 

2,100 

day 
day 

drum 
day 
gal 

100 llr 
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NAVAL AIR STATION SOUTH WEYMOUTH 12/3112012 7 :37AMWeymouth, MA 
Building 81 FS 
Alternative G-3: Enhanced In-Situ Bioremediation, Bio-Barriers, MNA, and LUCs 
Annual Cost 

Item . 

Site Inspection: Visit $2,350 $2,350 $2,350 


Surface Water & $22,100 $11 ,050 $5,525 Labor and supplies to collect samples from 12 wells, quarterly year 1, semi-
Groundwater Samplinq annually years 2 & 3. annually years 4-30. 

Analysis: Groundwater $38,268 $19,134 $9,567 Analyze groundwater samples for VOCs, PAHs, arsenic, cadmium. 
manganese, & MNA 

Sampling Report $48,000 $24,000 $12,000 

Five Year Site Review $23 000 


Subtotal $110,718 $56,534 $29,442 $23,000 


Contingency @ 1 0% $11 ,072 $5,653 $2,944 $2,300 


TOTAL $121,790 $62,187 $32,386 $25,300 
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NAVAL AIR STATION SOUTH WEYMOUTH 
Building 81 FS 
Weymouth, MA 
Alternative G-3: Enhanced In-Situ Bioremediation, Bio-Barriers, MNA, and LUCs 
Present Worth Analysis 

1 
2 
3 
4 
5 $470,044 
6 
7 
8 
9 
10 $417,087 
11 
12 
13 
14 
15 $417,087 
16 
17 
18 
19 
20 $417,087 
21 
22 
23 
24 
25 $417,087 
26 
27 
28 
29 
30 

$121,790 
$62,187 
$62,187 
$32,386 
$57,686 
$32,386 
$32,386 
$32,386 
$32,386 
$57,686 
$32,386 
$32,386 
$32,386 
$32,386 
$57,686 
$32,386 
$32,386 
$32,386 
$32,386 
$57,686 
$32,386 
$32,386 
$32,386 
$32,386 
$57,686 
$32,386 
$32,386 
$32,386 
$32,386 
$57,686 

1,199,996 1.000 
$121,790 0.980 
$62,187 0.961 
$62, 187 0.942 
$32,386 0.924 

$527,730 0.906 
$32,386 0.888 
$32,386 0.871 
$32,386 0.853 
$32,386 0.837 
$474,773 0.820 
$32,386 0.804 
$32,386 0.788 
$32,386 0.773 
$32,386 0.758 
$474,773 0.743 
$32,386 0.728 
$32,386 0.714 
$32,386 0.700 
$32,386 0.686 

$474,773 0.673 
$32,386 0.660 
$32,386 0.647 
$32,386 0.634 
$32,386 0.622 
$474,773 0.610 
$32,386 0.598 
$32,386 0.586 
$32,386 0.574 
$32,386 0.563 
$57,686 0.552 

TOTAL PRESENT WORTH 

12/31/2012 7:37 AM 

resent 
Worth 

$1,199, 
$119,402 
$59,773 
$58,601 
$29,920 
$477,981 
$28,758 
$28,194 
$27,641 
$27,099 
$389,479 
$26,047 
$25,536 
$25,036 
$24,545 
$352,763 
$23,592 
$23,129 
$22,676 
$22,231 

$319,509 
$21,368 
$20,949 
$20,538 
$20,135 
$289,389 
$19,353 
$18,974 
$18,602 
$18,237 
$31,847 

$3,791,298 
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Appendix C 
Human Health Risk Assessment Summary Tables 



FIGURE C·1 
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TABLE C-1 
EXPOSURE POINT CONCENTRATION SUMMARY 

REASONABLE MAXIMUM EXPOSURE 
NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETIS 

Scenario Timeframe:--CurrenVFuture 
Medium: Exposed Surface Soil 
!Exposure Medium: Exposed Surface Soil 

Exposure Point Chemical of 

Potential Concern 
Units Arithmetic 

Mean 
95% UCL 

(Distribution) 

Maximum 
Concentration 

(Qualifier) Value Units 
Exposure Point Concentration 

Statistic Rationale<•l 

Building 81 Benzo(a)pyrene EQuivalents 
Arsenic 
Chromium 
Lead 
Manganese (Soil) 

mg/kg 
mglkg 
mg/kg 
mg/kg 
mglkg 

0.74 
3.7 
17.3 
453 
166 

1.4(G) 
5.0 {N) 

51.9 (G) 
4750 (L) 
285 (N) 

2.68J 
5.87 
61 .7 
2610 
436 

2.68 
5.87 
61.7 
453 
436 

mg/kg 
mglkg 
mg/kg 
mg~g_ 
mglkg 

Maximum Concentration 
Maximum Concentration 
Maximum Concentration 

Mean Concentration 
Maximum Concentration 

< 10 Samples 
< 10 Samples 
< 10 Samples 

{2) 
< 10 Samples 

For non-detects, the sample quantitation limit was used as the input concentration. 

G = Gamma distribution. 

N =Normal distribution. 

NP =Nonpararnetric distribution. 


1 - The maximum concentration is used because the data set contains less than 10 samples, there are less t han three detections, or the UCL exceeds the maximum concentration. 

2 - The mean concentration is used as exposure point concentration for evaluating exposures to lead. 


U.S. EPA, 1994: Guidance Manual for the Integrated Exposure Uptake Biokinetic Model for lead in children. 

Exposure point concentrations for the RME scenarios are also the exposure point concentrations for the CTE scenarios. 



TABLE C-2 
EXPOSURE POINT CONCENTRATION SUMMARY 

REASONABLE MAXIMUM EXPOSURE 
NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETIS 

Scenario Timeframe: CurrenVFuture 

!Medium: Future Surface Soil 
Exposure Medium Future Surface Soil 

Exposure Point Chemical of 

Potential Concern 

Units Arithmetic 

Mean 

95% UCL 

(Distribution) 

MaXImum 
Concentration 

(Qualifier) Value Units 

Exposure Point Concentration 

Statistic Rationale1'1 

Building 81 BenzO(a)pyrene Equivalents 
Arsenic 
Chromium 
Lead 
Manganese (Soil) 

mglkg 
mQ/kg 
mg/kg 
mg/kg 
mglkg 

0.24 
2 .6 
13 .2 
198 
225 

0.45 (G) 
3.4 (N) 
19.4 (l ) 

2050 (NP) 
275 (N) 

2.7 J 
5.87 
61.7 
2610 
436 

0.45 
3.4 
19.4 
198 
275 

mg/kg 
mg/kg 
mglkg 
mglllg 
mglllg 

95% KM (t) UCL 
95% Studenr s-t UCL 

95% H-UCL 
Mean Concentration 
95% Student's-t UCL 

ProUCL 4.00.04 
ProUCL 4 .00.04 
ProUCL 4 .00.04 

(2) 
ProUCL 4.00.04 

For non-<leteets;-ffie sample quantitation limit was used as an input concentration. 


G =Gamma distrubtion. 

L =Lognormal distribution. 

N = Normal distribution. 

NP =Nonpararnetric distribution. 


1 - The maximum concentration is used because the data set contains less than 10 samples, thE!fe are less than three detections, Of the UCL exceeds the maximum concentration. 


2 - The mean concentration is used as exposure point concentration for evaluating exposures to lead. 


U.S. EPA, 1994: Guidance Manual for the Integrated Exposure Uptal<e Biokinetic Model tor lead in children. 

Exposure point concentrations for the RME scenarios are also the exposure point concentrations tor the CTE scenarios. 



TABLEC-3 
EXPOSURE POINT CONCENTRATION SUMMARY 

REASONABLE MAXIMUM EXPOSURE 
NAS SOUTH W EYMOUTH, W EYMOUTH, MASSACHUSETIS 

Scenario Timeframe: Current/FutUre 
Medium: All Soil (0-6 ft ) 
ExPOsure Medium: All Soil 10-6 ft.l 

Exposure Point Chemical of 

Potential Concern 
Units Arithmetic 

Mean 
95% UCL 

(Distribution) 

Maximum 
Concentration 

(Qualifier) Value Units 

Expesure Point Concentration 

Statistic RationaleCI> 

Building 81 Benzo(a)pyrene Equivalents 
Arsenic 
Chromium 
Lead 

_ Manganese (Soil) 

mg/kg 
mglkg 
mg/kg 
mg/kg 
mg/kg 

0 .18 
2.2 
11.3 
128 
206 

0.31 (G) 
2.8 (Gl 

22.3 (NP) 
1300 (NP) 

240 (N) 

2.7 J 
5.87 
61.7 
2610 
436 

0.31 
2.8 
22.3 
128 
240 

mg/kg 
mg/kg 
mg/kg 
mglkg 
mglkg 

95% KM (I) UCL 
95% Approximate Gamma UCL 

95% Chebyshev {Mean, Sd) UCL 
Mean Concentration 
95% Student's-t UCL 

ProUCL 4.00.04 
ProUCL 4.00.04 
ProUCL4 00.04 

(2) 
ProUCL_4.00.04 

For non-detects, the sample quantitation limit was used as an input concentration. 

G = Gamma distribution . 

L =Lognormal distribution. 

N =Normal distribution. 


1 - The maximum concentration is used because the data set contains less than 10 samples, there are less than three detections, or the UCL exceeds the maximum concentration. 

2 - The mean concentration is used as exposure point concentration for evaluating exposures to lead. 


U.S. EPA, 1994: Guidance Manual for the Integrated Exposure Uptake Biokinetic Model for lead in children. 

Exposure point concentrations for the RME scenarios are also the exposure point concentrations for the CTE scenarios. 



-------------

TABLE C-4 

EXPOSURE POINT CONCENTRATION SUMMARY 


REASONABLE MAXIMUM EXPOSURE 

NAS SOUTH WEYMOUTH, WEYMOUTH. MASSACHUSETTS 


l.lalomum 

Exposure Po.nl ChemiCal of Units Alilhmebc 95% UCL ConoenlraiiCn Exposo.n Poont Concentration 

Potential Concem Mean (Distnbulooo) (Ouel•fi8() V81ue Unots Slabsbc 

Building 81 	 1 1 2-Tr\chloroelhane UQ/L 0 .19 0.20(N) 1.2 J 12 ug/L Maximum Concentration 

1 2 • -Tr\chlorobenzene ug/L 0.55 1.2 N 4.7 47 ug/L Maximum Concentration 

1 2 • -Tnme!hylbenzene ug/L 1.0 2.9 (N) 9 9 UQ/L Maximum Concentration 

NA'31 1 2·0obromo-3-dllo<ClflrOI>ane uoll NA"' 0.14 J 0.14 UQIL Maximum Concentration 

1 2·0lchloroelhane uQIL 0 .16 2.1 j 21 ug/l. Maximum ConcentrationNAI<I 

Benzene ug/L 	 0 .64 1.3 /Ll 12 12 ua/1. Maximum Concentration 

Bromodlchloromethane ugll 	 0.18 0.12 (G) 2 2 ugll. Maximum Concentration 

Chlorodlbromomethane ug/L 	 0.14 0.061 N 0.36 0 36 OJgiL Maxim um Concentration 

Chloroform ugll 	 0.68 1.7 Ll 24 24 ug/1. Maximum Concentration 

ds-1 2-Dichloroelhene uoiL 7.2 10.3 G 125 j 125 ug/L Maximum Concentration 

Dlchlorodlfluoromelhane ug/L 2.4 4.4 G) 114 j 114 ug/L Maximum Concentration 

Elhyfbenzene ug/L 1.2 2.4 [l) 36 J 36 uall Maximum Concentration 

Tetrachloroetnene ug/L 180 850 l 11000 11000 uaiL Maximum Concentration 

Toluene uall 10 19 G 480 480 ug/L Maximum Concentration 

T01a1 Xvlenes UQ/L 1.8 5.2 l 80 80 ug/L Maximum Concentration 

Tnchloroelhene ug/L 6.1 20 L 190 190 Ug/L Maximum Concentration 

Vonyt c:Norlde ug/L 0.65 1.4 L 11 1 1 ug/L Maximum Concentration 

1 4·01oxane ug/L 0.55 2.3 N BJ 8 _ug/1. Maxnnum Concentration 

2-Me41lylnaP!!_flalene ug/L 0.52 1.1 (N} 19.5 195 Uo/L Maximum Concentration 

BemO(a)pyrene Ea uivalents Uo/L 0.047 0 .057 NP 013 0. 13 ug/L MaxJmum Concentration 
S.s(2-ethyl1exyl)phlhalate ug/1. 1.1 1.6 [NP) 16 16 ug/L MSXJmum Concentration 

N-NdrOSOdiphenylamine ug/1. 2 .6 8.3 [N) 35 35 ug/L Maximum Concentration 

Naphlhalene Ug/L 1.6 6 7/NP 57 57 uall MaJQ!llwn Concentraboo 

Aklm UQ/L 	 NA"' NAPI 00057 J 00057 ug/L Maximum Concentration 
NAP)ug/L NA"' 0.03J 003 ug/L Ma>amum Concentra~on 

Hep'..achlor ug/L 0 .0038 0 .0072 NP 0024J 0024 ug/L Maximum Concentral!On 
~ 

Heptact,lorepoxJde ug/L NAI>l NA"' 001 J 001 ug/L Maximum Concentration 

AnllmOny ug/L NAP! NAI>J 587 J 587 Uo/L Maximum Concentration 

Atseno<: ugA. 1.3 1.5(G 65 85 ug/L Maximum Concentration 

Cedmown (Water ug/1. 0 .23 0.59 NP 11.3 113 UQIL MaxJmum Concentranon 

Chromium ug/L 1 1 1.1 NP 5.8 58 UQ/L Maximum Concentration 

Lead ug/1. 1.8 4.5 l 49,5 4.5 ug/L Mean Concentration 

Manganese (Wat... ug/1. 718 1130 G 4590 4590 UQ/L Maximum Concentration 

Zone \Jg/1,_ 153 502(l 4510 J 4510 ug/L Maximum Concentration 

Fornon-delects, the sample quantrtation limH was used as an input concentration. 

G - Gamm a dislllbution. 

L -lognormal dlst~bution. 


N • Normal dislnbutlon 

NP =Nonparametrlcdistribution. 


1 - The m aximum detedad concenlratlon os u sed as the exposu<e polnl concentralion for groundwaler used as dnnklng wat... in the RME scenario. 

2 • The m ean coro<:enlretlon Is usad as exposure point concentration for evatualing exposures to lead. 

U .S EPA. 1994:Guldance M anual lor the Integrated Exposure Uptake BiokineticModel for lead In Children. 
3 - The mean and UCL were notcalculalad if lh.,.e were less than three pos~ive detections. 

4 - Only lour detected concenlralions l or lh!s chemical; ProUCL did not calculale a UCL. 

I 
I 

Rallonale 

1 
(1) 
1) 

( 1) 

1) 
1) 

1 
1) 

1 
1 

(1) 
1} 

1 
1 
1 
1 
1 

l1 
1 
1 
1 

[1 
/1} 

(1) 

[1) 
[1 

[1) 

/1} 

(1 
1 
1 
2 
1 
1) 



TABLEC-5 

EXPOSURE POINT CONCENTRATION SUMMARY 


REASONABLE MAXIMUM EXPOSURE 

NAS SOUTH WEYMOUTH , WEYMOUTH, MASSACHUSETIS 


Scenario Timeframe: CurrenUFuture 
1 

Medium: Shallow Groundwater 
Exposure Medium: Shallow Groundwat ..r 

Maximum 
Exposure Point Chemical of Units Arithmetic 95% UCL Concentration 

Potential Concem Mean (Distribution) (Qualifier) Value Units 

Building 81 1,1,2-Trichloroethane ug/L 0.13 0.21 (N) 0.97 0 .97 ug/L 
1,2,4-Trichlorobenzene ug/L 0.52 1.1 (N) 4 4 ug/L 

1,2,4-Trimethylbenzene UQ/L NAI'J NAI'l 7 7 ugll 

1 ,2-Dibromo-3-chloropropane UQ/L NAI•l NA1• 1 0.14 J 0.14 ug/L 
Benzene ug/L 0.54 0.99 (G) 12 12 uCiiL 
Bromodichloromethane ug/L 0 .092 0.082 (N) 0.28 0.28 ug/L 

Chlorodibromomethane ug/L NAil l NAill 0.36 0.36 ug/L 
Chloroform ug/L 0.33 O.SO(N) 2.6 2.6 ug/L 
cis-1,2-0ichloroethene UQ/L 6.1 17 (L) 100 100 uCiiL 
Oichlorodifluoromethane ug/L 1.3 3.0(G) 42 J 42 ug/L 
Ethylbenzene ug/L 0.63 1.2 (N) 12 12 ug/L 
Tetrachloroethane UQ/L 31 48(Gl 300 300 ug/L 
Trichloroethene ug/L 1.9 6 .8 (L) 28 28 ug/L 
Vinyl chloride ug/L 0.40 0.78 (G) 11 11 ug/L 
Benzo(a)pyrene Equivalents ug/L 0 .042 0.019 (NP) 0.020 0.020 ug/L 
Naphthalene UQ/L 2.0 17 !NPl 57 57 ug/L 

Aldrin ug/L NAill NA13l 0.0057 J 0.0057 uCiiL 
Dieldrin ug/L NA13l NAPl 0.03 J 0.03 ug/L 

Heptachlor UQ/L NAIJI NAIJJ 0.024 J 0.024 uCiiL 
Heptachlor epoxide ug/L NA131 NA"I 0.01 J 0.01 ug/L 
Arsenic UQ/L 1.4 2.1 (N} 6.5 6.5 uCiiL 
Cadmium (Water} ug/L 0.42 1.0 {NP) 11 .3 11.3 ujj/L 
Chromium ug/L 1.2 1.2 (N) 5.8 5.8 ugLL 
Lead ug/L 1.0 3.0 (NP) 18.6 J 1.0 ug/L 
Manganese (Water) ug/L 571 900(G) 3230 3230 ug/L 
Zinc ug/L 247 __972_(L.L_ 4510 J 4510 ug/L 

For non-detects. the sample quanfi\aiTon limit was used as an input concentration. 

G - Gamma distribution. 

L - Lognormal distribution. 

N - Normal distribution. 

NP =Nonparametric distribution. 


1 - The maximum detected concentration is used as the exposure point concentration for shallow groundwater in the RME scenario. 

2 - The mean concentration is used as exposure point concentration for evaluating exposures to lead. 


U.S. EPA, 1994:Guidance Manual for the Integrated Exposure Uptake Biokinetic Model for lead in Children. 
3 - The mean and UCL were not calculated if there were less than three positive detections. 

Exposure Point Concentration 
Statistic 

Maximum Concentration 

Maximum Concentration 


Maximum Concentration 


Maximum Concentration 

Maximum Concentration 

Maximum Concentration 


Maximum Concentration 

Maximum Concentration 

Maximum Concentration 

Maximum Concentration 

Maximum Concentration 

Maximum Concentration 

Maximum Concentration 

Maximum Concentration 

Maximum Concentration 

Maximum Concentration 

Maximum Concentration 


Maximum Concentration 


Maximum Concentration 


Maximum Concentration 

Maximum Concentration 

Maximum Concentration 

Maximum Concentration 


Mean Concentration 

Maximum Concentration 

Maximum Concentration 


Rationale 

(1) 
(1) 
(1) 

(1) 
(1) 
(1) 


{1 

(1) 
(1) 
(1) 
(1) 
(1) 
(1) 

(1} 

(1) 
(1) 

(1) 

(1) 
(1) 


(1 

(1 

(1 

(1 

(2) 
(1) 
(1) 

I 



TABLE C-6 


VALUES USED FOR DAILY INTAKE CALCUIATIONS 


REASONABLE MA)(JMUM EXPOSURE -CONSTRUCTION WORKERS- SOILS 


NAS SOUTH WEYMOUTH. WEYMOUTH. MASSACHUSEns 


Erio Timef"'me: Current/F\Jiure 

m: Surface SQiiiS\lbsurface Soil 

urtt MMium: Surfaoe/Subs.urface Soil 

Exposure Route ReceptOf Popula6oo ReceptOf Age E.xpo$ure Point P~meter Parameter Oarlf'itlon Value u.m Rationa~ Int.a~e Equetionl 


Code Refefertee rvtoclel Name 


Ingestion Construction Workers Adult Buikipg81 cs Chemical ccncentralion in soil Max Of 95% UCL mgll<g USEPA. 2002a lntal<.e (fT1!11kglday) • 

IR..S lngesUon Rate 330 fT1!11doy USEPA, 2002b 

CF3 Coaversion Fador 3 0.000001 kg/mg - C§: xiRS x CFJx flx EF x S,Q 

Fl ffsctiorl lngestecl 1 unltleu USEPA, 20021> BWxAT 


EF Exposure Frequency 130 days/year (1) 


ED Exposure DusAon 1 ye.ars (1) 


BW BodyW.,;ghl 70 kg USEPA. 1989 


AT.C Aventging Time (Ci!!ncer) 25550 da'J'S USEPA. 1989 

AT-N Averaging Time (Nof).~nceO 365 days USEPA, 1989 

Dermal Construction Workers Adul BW!ding 81 cs Chemical concentration in soil Max Of 95% UCL m!JII<g USEPA. 20028 De"""tty AbsOJbed Dose (mg/l(gldoy) • 

CF3 Corwersion Factor 3 0.000001 kglmg 

SA Skin Sufface Available fOJ Contac:t 5729 cm2 USEPA,2004 ~ X S(E~ X §a ! ~§AE ! Qaf!§ ! ;:t!i ~E i!i ~Q 

SSAF S<li to Skin Adherence Fadof 0.13 fT1!11cm21ovont USEPA. 2004 BW>AT 

DABS Absorption Factor Chemica\ Specific uniUess USEPA,2004 

EV Events Frequency 1 events/day USEPA.2004 


E F Exposure Frequency 130 days/yet~~ (1) 


ED Expos1Jf8 Duration 1 years (1) 


BW BodyWeigll! 70 kg USEPA, 1989 


AT.C Averaging Tme (Cancer) 25550 days USEPA, 1989 


AT-N Averaging Tme (Non..CanceJ) 36S days USEPA, 1989 


Notes: 


1 -Professional judgmenL 


Sources: 


USEPA, 1989: Risk Assessment G~ance foc Superfund. V~ 1: Human Health Evalu81t!On Manuat Part A . 


USEPA, 2002a: Calculating UpperConbnceUmils fOf El:J>O$UrO PointConcontl3tions a1 Hazardous Waste Sites. OSWER 9285_$..10, Oeumber. 


USEPA, 2002b: Supplemental Guidance [or Oevelo~ogSoil Screening Levels for S'uper1und Sites. OS\NE.R 9355.4-24. 


USEPA. 2004: Risk Assessment Guidance for Superfund (P·.n E, Supplemental Guid~ce fQr Oetmal Risk Assessment) Final. EPAIS•01R1991005. 


Unjt Intake Calculations 


tncldenta1 1ngeslon lntaJI:e = (lR..S x CF3x Fl x EF x EO)f(8W.- AT) 


Oermallntake • {CF3 x: SA x SSAF x EF x EO)I(BW X AT) 


Cane@~ tng.e~tion Intake "" 2.40E-08 Cancer Oennallfltah • 5.-41E.o& 

Nc:mcancer lngestion fntake • 1.68E..Q6 Noncancer Oetmallntake = 3.79E-06 

Ccmcer risk from ingestion • Soil concentraUQn • Canc::er Inge-stion Intake x Oral Cancer Slope Factor 

Cancer risk from dermal contact "" Soil concentration • Cancer Oennal lnbtke x Absorption Factof x Dermal Cancer Slope Factor 

Hazard Index from ingestion • Soil concentration x Noncaneer Ingestion lnlake I Oral Reference Dose 

Hazard Index from dennal contact • Soil concentration x Noncancer Dem1allntal<e x Ab5orption Fa-ctor I Dermal Reference Dose 

10/10/2013 



TABLE C· 7 


VAlUES USED FOR DAILY INTAKE CALCUlATIONS 


REASONABLE MAXIMUM EXPOSURE· CONSTRUCTION WORKERS · SOILS TO AIR 


NASSOUTH WEYMOUTH. WEYMOUTH. MASSACHUSETTS 

tnario Timeframe: Current/Future 

edium: Surface/Subsurface Soil 

posu re Medium: M 

Exposure Route Roeeplot Popo1alion Receptor Age Exposure Point Parameter Parameter OefiniUon 
Code 

Inhalation Con struction Workers Ad1,11 Building 81 CA Chemical concentration in ai' 
cs Chemical concentration in soil 

ET Exposure Time 

EF Exposure Frequency 

EO Exposure Ountion 

AT·C Averaging I me (Cancel) 

A T-N Averaging Time (Non-Ca.ncer) 

PEF Particulate Emission Factor 

VF Volat.ifization Factor 

Note.s: 

1 - ProfessionalJudgment 

SOurces: 

USEPA.. 1989: Risk Assessm ent Guidance fot Supetfund . Vol t: Human Health Evakmion Manual. Part A.. EPA/54011~86/060. 

USEPA. 2002a; Suppfement~ Guidance for Developing Soil Screening l evels for Superfund Sites_OSWER 93.55.4~2•-

USEPA. 2002b:ColculatingUpper Confidence Limits for Exposure Point Concenlralions at Hau .tdous Waste Sftes. OSWER 9285.6 ·10, Oeceml>er. 

Unit Intake calculat ions 


Unil E xposure Conuntration = (ET x EF x. E.D)I'(AT x. 2•hours/day) 


cancer Inhalation lntake • 1_70E.:03 Noooaroc.er Inhalation lnlake • 

cance1 riSJr. from ingestion • Air concentration x Cancer Inhalation Intake x lnhala!ion Unil R.lsk 

Hazard Index from ingestion ., Air concentralion :tNoncancer lnh.alalion Intake / lnhalat.klo Reference Conc:entration 

Value 

Cak:ulaled 


Max or 95% UCL 


8 


130 


1 

25S&l 

365 

1.40E+06 

ChemicaJ.speciHe 

t .19E·OI 

u nits 

mglm3 

mgll<g 

h""rS/day 

days/year 

years 

aays 

days 

m3/kg 

m3/kg 

Ra1ionale/ 
R eference 

USEPA, 2002a 


USEPA, 20021> 


(1) 


(1) 


(1) 


USEPA, 1989 


USEPA, 1989 

USEPA, 2002a 

USEPA, 2002a 

Intake Equation! 
Model Name 

Elcposure COncenlralion (flllllm'l -

CAxETxEExED 

AT x 24 hours/day 

CA = (1/PEF + 11\/F) x C s 
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TABLE C-ll 


VALUES USED FOR DAILY INTAKE CALCULAT IONS 


REASONABLE MAXIMUM EXPOSURE· CONSTRUCTION WORKERS· GROUNDWATER 


NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS 


!scenario Timefrarne: C urrenlfFuture 

IMe<lium: Grouodv.tater 

Exposure Medium: Groundwater 

Exp05ure Route Receptor Population Receplor Age Exposure Point Parameter Parameter Definition 
Code 

Inge stion Construction Wolt:.ers AduH Building 81 CGW 

CF 

IR-GW 

EF 

ED 

BW 

AT-C 

AT·N 

Dermal Construction WorKers Adult Building 81 Daevent 

Cw 

FA 

CF 

Kp 

t 

t• 
tevent 

B 

SA 

EV 

EF 

ED 

BW 

AT·C 

A T-N 

Notes 

1 • Professional judgment 

Chemical Concentration in Groundwater 

Conversion Factot' 

Ingestion Rate of Groundwater 

Exposure frequency 

Exposure Duration 

Body Weight 

Averagilg Tune {Cancer) 

Averaging Time (Non-GanGer) 

Dermally Absorbed Dose per Event 

ChemH:al Concentration inGroundwate r 

Fraction Absorbed 

Conversion factor 

Permeability coeffK:ient 

Lag time 

TUfle it takes to reacl'l steady state 

Ouralion of event 

Bunge model constant 

Skin Surface Available for Contad 

Event Frequency 

Exposl.Ke Frequency 

Exposu<e [).,ration 

Body Weight 

Ave raging IDT1e (Cancer) 

Averaging T.me_(t!_~ncerJ 

Value 

Maxor95% UCL 

0.001 


0.01 


55 


1 


70 


25550 


355 


Caleulaled 


Max or 95% UCL 


Chem:cal Specific 


0.001 


Chemical Specific 


Chemical Specific 


Chemical Specific 


2 
Chemicat Specific 


5749 


1 


65 


1 


70 


2~550 

365 

Unit> 

ugiL 


mglug 


Uday 


days/year 


years 


kg 


days 


days 


mglcm2-evenl 


ugll 

urWUess 

llcm3 

emil. 

hr/event 

hr/event 

l'lr/event 

uniUess 

cm2 

events/day 


days/year 


years 


kg 


days 


days 

Rationale/ 
Reference 

USEPA. 2002 

-
(1) 

(1) 

(1) 

USEPA,1989 

USEPA, 1989 

USEPA, 1989 

USEPA, 2004 

USEPA, 2002 

USEPA,2004 

.. 

USEPA,2004 

USEPA, 2004 

USEPA, 2004 

(1) 


USEPA, 2004 


USEPA, 2004 


(1) 

(1) 


(1) 


USEPA, 1989 


USEPA, 1989 


USEPA, 1989 


Intake Equation/ 
Model Name 

Chronic Daily lnlake (COl) (mg/l<glday) • 

CGWxCF x IR-GW x EE xED 

BWxAT 

Oermally Absorbed Dose (mglkg/day) • 

DAeyenJ X ey X Ef X EQ X SA 

BWxAT 

For inorgaoics 

DAevenl• Kp x CW x Cf x tevenl 

For organics if tevent <= t• 

OAevenl= 2 x FAx Kp x CW x CF x sqrtl(6 x T x tevent)fpl 

For orgaofcs if tevent :> r 

DAevenl •FA x Kp x Cw x CF x (tevenV(HB) + 

2 X' +(1 + 39 + 3B2)/(1+82) 

I 

I 

I 
I 

USEPA,. 1989: Risk Assess.men1 Guidance for Superfund. Vol t : HumanHealth EvaJualion Manual, Pan. A. EPA/54011·86/060. 


USEPA. 2002: Calculating Upper COnfidence limits for E xposure PoiltConcentrations at Hazardous Waste Sites. OSWER 9285.0.10, December. 


USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemenlal Guidance for Dermal Risk A.sessment) Final. EPA/540/R/991005. 


Unit Intake Calculations 

Dermai lnlake- (SAx evx EF x ED)I(BW x An 

Cancer Dermal intake • 2.09E-01 Nonca~r Dermallnlake = 1.46E+01 

Cancer risk from dermal contact= Groundwater concentration x Cancer Dermal Intake x DAevent x Dermal Cancer Slope Factor 


Hazard Index from dermal contact =Groundwater concentration x Noncancer Dermal Intake x OAevent I Dermal Reference Dose 


10/1012013 
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TABLE C-9 


VALUES USED FOR DAILY INTAKE CALCULATIONS 


REASONABLE MAXIMUM EXPOSURE· CONSTRUCTION WORKERS - GROUNDWATER TO AIR 


NAS SOUTH WEYMOUTH. WEYMOUTH. MASSACHUSETTS 

tnario Timetrame: Current/Future 

diun: Groundwater 

posure Medium: Air 

Exposure Route Receptor Population Receptor Age Exposure Poilt Parameter Parameter Definition Value 

Code 

Inhalation Construction W orkers Adult Bu~ding 81 CA Chemical concentration in u Calculated 

CW Chemical concentration in water. Average 

CF Conversion Faelor 0.001 

ET Exposure Time 8 

EF Exposure Frequency 65 

ED Exposure Duration 1 

AT·C Averaging Time {Cencer) 25550 

AT· N Averaging Tme {Non-Cancer) 365 

- - - - - VF Votatiiz.ation F actor C alculated 

Notes: 

1 • Professionaljudgment. 

USEPA. 1989: Risk Assessment Guidance lor Superfund_Vol1: Human Health Evaluation Manual, Part A. EPA/540/HlS/060. 


VDEO. 2004: V"orginia Department of Environmental Quaity (VDEQ, onlin.,. http-J-_deq.state.va.uslvrprisklhomepage.hlml). 


Unit !makeCalculations 


Unit Exposure Concentration = (ET x EF x ED)/(AT x 24 hours/day) 


Cancer Inhalation Intake = 8.48E-07 Noncancer Inhalation Intake= 5.94E-05 

Cancer risk from inge stion= Air concentration x Cancer Inhalation Intake x lnha!ation Cancer Slope Factor 


Hazard Index from ingestion= Air concentration x Noncancer Inhalation Intake / Inhalation Reference Dose 


Units 


mglm3 


ug/L 


mg/Ug 


hourS/day 


days/year 


years 


days 


days 


(mglm3)1(mQil) 


Rationale/ 
Reference 

VDEQ,2004 

.. 
-
(1) 

(1) 


(1) 


USEPA. 1989 


USEPA. 1989 


VDEQ,2004 


Intake Equation/ 
Model Name 

Exposure Conaontration (mg!m'} = 

CA x ETxEF xED 

AT x 24 hourS/day 

CA =CW xCFxVF 
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TABLE C.10 


VALUES USED FOR DAII.Y INTAKE CALCUlATIONS 


REASONABLE MAXIMUM EXPOSURE · INDUSTRIAL WORKERS· SOIL 


NASSOUTH WEYMOUTH, WEYMOU'Tli, MASSACHUSETTS 


s.==~~ 1 


Exposure ROtJte Receptor PopulebM R.cepiOrAge Exposure Po•nt Parameter Panome!M Defonitoon v-.e Unds Rationale/ lnteh Equotionl 

Code Reference ModliN"""' 

Ingestion Industrial WOtken Adult Building 81 cs Ch&mical concenlnltlon in soil MI!C or95% 1./CL mg/l<g USEPA. 2002a Intake (mgll<g/dO'y) • 

IR..S lngesSon Rate 100 ~~ USEPA. 2002b 

CF3 ConvetSoon Faelor 3 0.000001 kglmg - ~§A IB§& ~E~a El iS ;E I eiQ 
Fl Fraction lng ..tod 1 unttless USEPII. 2002b BWxAT 

EF ElCposUfe Frequency 250 days/year USEPA. 2002b 

ED Exposure Duration 25 ye..-. USEPA. 2002b 

BW BodyWolght 70 kg USEPA. 1989 

AT-C Averaging Tme (C1ncer) 25550 days USEPII. 1989 

AT· N Averaging r.ne (Non-Cancer) 9125 days USEPA. 1989 

Dermal tndustnol Worl<ers Aduh Building 81 cs Cllerrical concentration In soil Ma.or95%UCL mg/l<g USEPA. 2002 Dermelly Absorl>od Dose (mg/l<gldoy) • 

CF3 Corwel$lon F ector 3 0.000001 kglmg -
SA Skin Su<faco Aveleble torConleel 3300 crn2 USEP11. 2004 ~aQF~ ISA&§~~EI ~I)~a ;~I ~f 1 ;Q 

SSAF SoiiiO S~ln Adherence Fac10r 0.2 mg/cm2/evonl USEPA. 2004 BWxAT 

DABS Absa<plion Feelor Chemcal Speclle U~$ USEPA. 2004 

EV Events Frequency 1 eventslday USEPA,2004 

EF Exposure Frequency 250 days/year USEPA, 2002b 

ED Exposure OurHon 25 years USEPA.1989 

f!fN Body Weight 70 kg USEPA. 1989 

AT.C AYeraging Trns (C3ntef) 25$50 days USEPA. 1989 

A T-N Averaging r.,_ (Non-Cence<) 9125 ~s USEPA.1989 

Sources: 

USEPA, 1989: Risk Assessment Guidance tor 5uperlllr1d. Volt· H......, Hea!lh Evaklation ManuaL Part A. 

USEPA. 2002~culaling Upper Confidence Urms for EJcposure Pcw\1 Concentrations at Hazardous Waste Sites OSWER 9285.6-10, ~. 

USEPA, 2002b· Supplementol Gu.d.,.. for Oevoloplng Soil ScrHnhg Lovels for Superfund Silos, OSWER 9355.4·24. 

USEPA, 2004: R1sk Assessmenl Guidance for SUpe<fund (Pen E, SUpplomenlal Guidance for Dermal Risk Asses smenl) Final EPA/5401RJ99/005 

Unjt lntakt Calculations 

Incidental ingestion Intake =(IR·S x CF3 x Fl x EF x ED~(BW x AT) 

lle<mallnlake =(CF3 x SA X SSAF XEF XEO~(BW X AT) 

Cancer Ingestion Intake :;;; 3.49E·07 cancer Dermel lntoko • 2.31E-06 

Noncancer Ingestion Intake: 9.78E-07 Noncancer Dermel lntoko • 6.46E-06 

cancer risk rrom ingestion =Soil concentration x Cancer lnOeslion lntlke x Oral cancer Slope factor 

Caneer ri.sk from derrn.l contact iii: Sol concenlrat.an x cancer Oermllllntake .x. Absorption Fa d or x Oennal Cancer Slope Factor 

Hazard Index trom ilgesion .- Soi concentrabon x Nonc:ancer lnges:ton Intake / Orat Reference Dose 

Hazard lnde.x from derTM~ contact • Sod conc.ntratlon x Nonc.ai"CM Oenna.l lntake x Absorp!ion Fi!Oor I Dermal Reference Dose 
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TABLEC-11 

VALUES USED FOO DAilY INTAI<£ cAlculA'hON$ 

REASONAk.E MAXIMUM EXPOSURE ·ADOlESCENT TRESPASSERS - SOilS 


NAS SOUTH WEYMOUTH. WEYMOU11i. MASSACI«JSETTS 


Exposur•Rout.e Recept01 Popgfation Re.ceptor Age Expo~ure Pomt Parameter Parameter Oefinition Valu• \1M$ Ral lonalel tm ake EquatJon/ 
C<>de Re /erenoe Mo<Jel fOme 

Ingestion Trespassers Adol~ceat Building81 cs 
IR-S 

CMrmcal c~ation in s.oil 

Inge-stion Rate 

Max0f95%UCL 

100 """"' mglday- USEPA, 2002 

USEPA IW1 

IMake (mglkg!day} = 

CFJ Conversion Fadof 3 0 _000001 CSxtRS xCFJxFix Ef x EO 

Fl Fraetion lng!!'Sied 1 ....,.., USEPA, 1991 BWxAT 

EF Exposu1e Frequenc)' 39 daysfyear (1) 

EO £):posure0u/fltl0f'l 10 ,..,. 12) 

sw BodyW•ight JS kg USoPA. 19ll9 

AT.C A'Mtaging T+ma (Cancer) 25550 days USEPA. 1988 

AT-N ..,....1lM Time IN<>n.Coneetl 3650 ..)'$ USEPA. 1989 

Dermal Tre~passer.; Adolescent Building 81 cs Chemcal concentr111tion in soil M;kli;Ot 95_,.,UCl ~ USEPA. 2002 Oermdy A,btotbl!d Dose (mglkglday)= 

CF3 Conve.rsion Factor 3 0.000001 ·~ SA Skin suttace A~ta.blt for contact 4184 an2 13) !.dx~Ea x:ae.x~~E~~:tl~:!EE l!iEQ 

SSAF Soilto Skin Adherence Factor 0.05 mg/cm21•vanl USEPA, 20(W BWxAT 

DABS Ab$orpl lon Fadof Che:rnlcel Spedl(; unitless USEPA. 2004 

EV Ewrns Frequl!flCY 1 events/day USEPA, 2004 

EF ~swe Frequency 39 days/year 11) 

EO Elqlosa.-a Duration 10 )'UI$ (2) 

BW BodyWolglll 39 

"" 
USEPA. 1989 

AT.C A~ging r.,._ (Cineet) 255SO days USEPA, 1989 

AT-N Averaging Tme {Non-Caocer) _36SO d•~ USEPA, 1989 

Note-s: 

Fof Chemieab tb:lt act via the mulagenic mode of action the intake ..WI be mu~d by lhe appropriate age-dep endent adju!itment factor o f 3 tn accordance wih USEPA's Supplemental Guidance ofAs.sessing SUsc:ep!;blllty ftom 


Early-Life E.lq>owre to Ca.l'Cinogens (USEPA. 2005). 


1 - ProfessionalJOdgme.nt Assumes 1 day/Week dunng 9 monltl:s per year for RME: l!lssuJ"r-.s 1 dayiWteJr. d\lring 2 months pe.r yta.r for CT£_ 


2 • Oldt l ctold rtom ago e 1o16. 


3 -A~sume-s fon!arms, tower ~'1, and feet are exposed (USI:.PA,. 2004). 


Sources 


USEPA, 1989 Rtsk AneumeM GI.Jklanc:.lotSuperlund_Vol 1; Human Healh Evaluation Manual, PartA. EPAIS4011-881060. 


USEPA, 19511_Hwnan Hulh EvaluationManual, Suppiemenlal Guidance: Standard ~rau.l Ek"posute Factors, OSWER Olrecdve 9285 S..03 


USEPA, 2002- CalcUiatlng Uppet Conlldencre Limits; 101 &,>osur• Po4nl Conc•ntr~s i!lt tkurdousWaa. Situ . OSWER 9285_6-10, O.c.mtMr. 


USEPA, 2004. Rtsk A~sessment Guidance for Supetfund (Part E. Supplemental Guld<!lne:e fOI Oennal RiskA.sSe$$ment) F.n1111 EPAI5'D.IW99100$ 


Un1Jirrt!ke C!fe\t!!tfotl! 


Incidental Ingestion Intake = f iR-S x CF3 x Fl x EF x EO)I(BW x Al) 


Oerma1 W ake'= (CF3x SAxSSAF x Ef x EO)IfBWxAT) 


Cance11ngesfDn lnt!ke = 3.91E-08 ~er Derma) tntake = &.\9E-08 

Noncan~ Ingestion lrtake ~ 2.74E-07 Noncancn Danna1 fnla t.:e- ~ 5._73E..07 

C&ooer risk from •ngeston :a Sol co~noation x Cancer lt~i;estion Intake x OralCancer Slope Factor 


Canc•r risk from dermal contact = Soit concentration x Cancet Oennal lnAsJ(~ x Absorpflon Factor~Oermat Cancet saope Facti)( 


Hal:Md 11'\d•)trrom ll'lo-lticm ~ Soil concentration x Noncancer Ingestion lnlake I Oral Reter l!nce Dose 


Hazard Index from dermalcontact ::; Soli concenlfai.Jon .- Noncane.rOtrmar lntall.t • Ab:SOipbOI'I F.aetOt /Oefmal Rtft:tence OoM: 
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TABLEC.12 

VALUES USED FOR !JAILY INTAKE CALCUlATIONS 


REASONABlE MA.XlMUM EXPOSURE - CHILO RECREATlONAl USERS-SOILS 


NAS SOUIH~YMOUTH.WEYMWTH.. MASSACHUSEnS 


lium: FIA:ure Surface Soil 

1s.ure Medium: Future Surface Soil 

Exposure ~ou!e ~eeeptorPopWtion Receptor Age Exposure Poinl Parameter Par~m.t.r o.r.nlbon V&IIIUe """' Ra  lmake Equaiionl 
Code Reletenoe Model Name 

lnga:stion Recrealional User Child Bddln.ga1 cs Chemical ooncenuation in sol Wax o r 95% UCL - USEPA, 2002 Intake (mglt:glday) = 
IR~S 

C~3 

lnges.tion Rate 

Conversion Faa01 3 

200 

0.0 00001 

mglday- VSEPA,. 1991 

- ~~:.rtRS:t.:!:;F3xFI :t.:EFxEQ 

Fl Fraction Ingest~ 1 ....... I' I BWxAT 

EF E>;losure Frequency 141 days/year (II 

EDI 

ED2 

~re Ouri"JOn (Age 0 • 2) 

~s\lreour..-l»ffo {A.ge2 - 6J 

2 

• "'"" 
"'"" 

(2). USEPA, 151189. 2 005 

(2). USEPA. 1969, 2005 

D•l'rMI RtuNt!OMIVs.tl Child Building8t 

BW 

AT-C 

AT->I 

cs 

BodyWeight 

Awoni.Oing T~~Meo fC•neer) 

A¥81aqina TirM (Nor.-CarK«l 

ChenW:aJ concentratton in 50i 

15 

25550 

2190 

Mu:Of95%UCL 

1<g .... ....--
USEPA. 1989 

USEPA.. 19e9 

USEPA, 1969 

USEPA. 2002 Oermatly ~eGDose (mglkgfday) • 

CF3 Conversion fat:tor 3 O.OOOOOt -
SA Skin Surface Availab le forContact 2,800 cm2 USEPA, 2004 t§.l!;~EJ 1~19.1 ::Z~~f I Calii::Z 1!;X1EE x~C 

SSAF SOli to SkJn Adherence Faet01 02 mgkm2Jevent USEPA, 2004 fJWxAT 

DABS ~ption Fadot Chemical Spedfie ....... USEPA. 2004 

EV Ewnts Frequenq 1 wtntt~day USEPA,. 2004 

EF' Ellposure Frequency ·14 1 daysl)'ear USEPA. 1W7 

ED1 E)J)osure Ourn.on (Age 0 - 2) 2 ,..,. (2). USEPA. 1S8i, 2005 

ED2 E>tpos"'o llv<abon IA.ge 2 - 6) 4 "'"" (2). USEPA. 1989, 2005 

BW 

AT-C 

Bod~Welg.ht 

[Awrag.-.g TIIT!e (C ancer) 

15 

25550 

~...,.. USEPA,. 1989 

USEPA,. 1989 

AT~N A.veraginQr~~r-e (Non-Cancer\ 2-190 dovo USEPA. 1989 .....-
1 - Professional judgement. 

2 • atllcffenYM be evaiUa~ed as ooe age group {0 - 6 yean) tot non-muiagerjc chemic-als.. F« chemicalsthat act viatn. rootagenit mode of ec::tion. Cftildten recreellonalusers wUI be evalUated as tNo -.ge groups. 0 • 2 years and 2 • 6 ye:aq in accordance 

wltb USEPA'$ SUpple:mental Gu1dlnoe of AssesVLg Susoep1i~ from El!llty4Jfe ~sure to Carcinogens{USEPA, 2005). 

Source!i· 

USEPA. 1989::: RiskA&se:ssme.nt Gutdanc:e lor Sup•lfvnd. Vol 1. Hlln.n Hu~hEvaluatton ~!'luel, Pll'fA. EPA/54011..&61060 

USEPA,. 1991: Human Hea"lb E.,.aluatlon Manual, ~lamental Gu.,anc• . Standatc:J DelauA Expo•ure Factors. O~ROirectr.<e 9285 &-OJ 


USE.PA, 1997. Expos.ure Fa~ors Han&ook. Votume 1. Aug. 1997, EPAJ60CW-251002FA 


USE.PA, 2002" C•t::utat:lng Upper Confidence LimAs for Elq)osure Polni Concentrations a~ H azardous Wa5t• Sites. OS'NER 9285 6-10, Dec1rnbef. 


USE.PA, 2~- R1$'k Asseumenl Guidanc:e lex Supedund (Part E. Supplemental Guidance forD ermal Ri!itAs-sesstrutnl) Ftnill EPA/540JRI99.00S_ 


Unit Intake Cakulationa 


J&e.idtf'ltal lftg;es.tion Intake: (IR~xCF3 x Fl x Ef xEO)t(BWxAT) 


OtrmaJTntal<e • (CF3x$Ax$SAFxEF xEO)I(BWYAT) 


Non-Mutagsnjc Qttmsjp!s 


cancer lnges5on tnl eke (Age 0- 6) -= 4..41E-07 Cance,O.rmal lntake (Aot 0 -6} 111 12-lE-06 

Mtr.avenic Chpajcals 

CWlr;ef lngas.tion lnl;!lk.e (Ag-e 0- 2):: 1 •7£-07 C1nou Oe~l fnlake (Age 0 . 2}: 4 1.2E-07 

Cancef ln9'1!stion Intake {Age2- 6) s 2.$4E..07 C.nc"Oermll lntak.e (Age 2 · 6) • 824E..07 

Noncarcinogenic: Chemicals 

NoM:a!"'ll::er lnge'St!on "'lake-= 5 ISE~ Noncancer Dermal tntake -= \.44E--05 

CanMr ri!.k from ing~Wo~=Soil eoneubation xCCII'.cec lngtstioa lnlako x ChiCanccu stope Fotcttlt 

Cancer risk from dermal c:cntact =Solconcentration x Cance1 Oe-nnallniekex AbsCMption Factor x Dermal Cance-t stlpe Factw 

Hazafd lndell frotn !ngestlon • Soli ~tration xNoneancer lngHt1on IntakeI Oral Reference Do'Se 

Haz-ard lnd•x hom Cferrnal contact ~~: sot C:OfloCt:ftttabon XNoneaneet Ot-rmal tntal(e )! Absorpuon Fae(Ol/Dermal RefMence Dose 
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TAa.EC-13 

VAlUES USED FOR DALY INTAK£ CALCULATIONS 


REASONABlE MAXIM UM EXPOSURE - ADULT RECREATICNA.l.. U SERS • SOIL$ 


NAS SOUTH \'VEYMOUTH.. YJEYMOUTl-l MASSACHUSETTS 


E1cposure Route ~tor Popt.Ution RecepiOf Age Exposure Poinl Parameter P arameter Definition 
Code 

Ingestion Recreational user Adu• 8uildin:g81 cs Chemical concentration i n soi 

IR-S lnge.stian Ra.te 

CF3 Conversion Factor 3 

F l Ftadion Ingested 

EF ~UII'e Frequency 

ED1 ~·OUia~ (.Ave 6 - 16) 

ED2 81po$ufe OufiiClon (Age 16 - JO)- Body Weight 

AT.C 

Al -N 

o...... Rec:re a!ional ~r AduM e-ullcfing 81 cs 
CF3 

SA 

SSAF 

OASS 

EV 


EF 


ED1 


ED2AT.C 

AT-N 

Note.s: 

1 • PtofeiSion.. jludgemenl 

2 • Profeulonill fLKI'gmenl RillE: ona day perw eekfor9 mon!hs. CTE· one day pee month lot 12 monlh.S 

Awraging Tme (Cancer) 

.A~~ere~ng I me (Non-Cancer) 

Chem+eol ooneemr.oon In $oil 

Corrver&.!on Fad013 

SUI Surface Avaiable fvrCc;;ntac:t 

Solio Skin Acl1erenoe Factor 

Absorpuon Factor 

Eftnts Frequency 

Elr;lo5ura Fraquency 


EJtPOSure Duration (Age 6 • \&) 


~ure Ouranon (Age 16 • 30) 


BodyW~h1 


Awraging Time( C.ancerl 

Awraging Time (Non-Cancer) 

Value Units 	 F(;ll!IJ;OnlltJ kllta'ke Equation/ 


Reference MOO:el Name 


Maxor 95% UCl mgltg USEPA, 2002 1ftako(mg/llgl4oy)• 


100 ........y USEPA, 1gg1 


\ . OE-06 CS !IR§a !;;ElaEJ I ~E I iii~ 


1 , ~......- (1) BWxAT 

days/yea,39 	 (2) 

10 ye... (3~ USEPA, 1 ..., 21l0S 
.. ye... ('3 ). USEPA. 198g,, 2005 


70 kg USEPA,. 19EI9 


25,550 .... USEPA. 1989 


8,780 days USEP A,.15189 
.,..J.iu: Of 95% UCl USEPA,. 2002 DwmaltyAbsort.d Oose {~dey) • 


1.0E-06 
 ~ 
5,700 CtfQ USEPA. 2004 CSxCf3x~x~ExQ~xE~X~I~C: 

0.07 mG~(ft'(Jfeyent USE.PA, 2004 BWxAT 

Chemical Specific unitl~ss USEPA, 20CM 

1 e w ntslday USEPA. 2004 


39 dayslynt 12) 


10 ..... ('31. USEPA. 11189, 2005 

14 )'Wi115 (3,_ U SEPA. 1989. 2005 

70 U S EPA. 19a9 

25.550 da,s 	 USEPA, 1989 

8,760 .... USEPA, 1909 

J ·Mt,~ltli winbt .valua'ed u one age gmup (6 • 3Q ye.ars) for Oaftonwta; ervc Cl'teCI'*tlll Fortheml~;;~l:sU\11 1~ via lhe mYtage:nlc moclc of ''bOn. adul teete.ationBI us-ers'1\ill be evaJIJated B'ii two ~e 

with USEPA's Supplermntal Guidanej! ofAsseulng SUscephblf;ft flom Ealfy-Ufe Exposwe lo Carmogan5(USEPA. 2005). 

Sources 

USEPA. \ 989: Ris.lc Ass.essment Guidanee tcw SuperfuM Vo1 1 t-f~JfNnHtalthEwluatlon MiiniHI, PartA EP.AI540f1~. 

USEPA, 1991 Risk Asse~nt Guidance fOf Superfwtd. Supplamantal Guidance.- Standard Oefautt Exposure Factors ~terim FinaL 

USEPA, 2002· c.k:ultting Uppet COnftd~• Umtb fwExposure PofltConcentr~ns at Hazardous Waste Sies. OS\\£R 9285.&.10, December. 

USEPA, 2004· Rislc AsseS$tntM Gvtdance lot Superfund (Part E., su.p¢em entalGuidance for Oermat Rlsk Assessment} F.--aL EPAJ54QfRJ99J005. 

Unlt Inta ke Cale.Watktnt 

incldenls llngestion lnt:~~k.e ,. (tRa$ x CF3x Fl :tEF x E0)t'(9W x Al) 

Oarmall~take : (CFJx SAx SSAF x EF x EO)'(BW lC AT) 

Nqo-Mlltaggnjc ctJt mSak 

Cancet' lngutlon l~ka (Age 6- 30) =523E.OS Cancer Dermot! l~ke (Age 6- 30) • 2.09E..07 

Mutagenic Chef!!ca~ 

Cana!f k"lge:st:ion Intake (Age 6 - 16) = 2 1SE..OS Cancer Dermattntake {Age 6 - 16) = 870E-08 

Cancer Inge stion ~take (Age 16 • 30) = 3 05E.Q8 CBACef Dennal kltake (Age 16 • 30) = 1 22E..07 

NO!lellpn990;QI&; Chr"'!91S. 

Noneal'IQtt ln.gesbon lntak:t • 1 ~E-07 Nonc:an.eti Oetmalln.taJ(e ,. 6 09E.07 

~r nsk from lngesllon . So• c:oneenb-.llon X c~· IF~geslion Intake X Oral Cancer Slope Factor 

Cancer rlsk from 6tl'n'lo:ll l COt'ltad • SO It conce.n:llahon x C.ncer OarTT'..al lntake x Abr.orption FacsorxDermal Cancer Slope Factor 

Halard Index Itom .nges.llon • so• c:onoan~tion x Noncancer ~gntion In take I Oral Refsence Dose 

tf;Raj<l lndax ftom dermal COAlact =Soil concentration x N on cancerOermallnta1te x Abs01pbon FactorI Oer:mal Refetence Dose 

; roup'ii, & · 1& yean ar.d 16 · 30 )'HJI·in ilro:(;onllnOt 
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TABLE C.14 

VAllJES USED FOR OAilYlm'AKE CAlCU\AIIONS 


REASONABLE MAXIMUM EXPOSURE • a.LO A.E.SOENTS • SOM..S 


NAS SOUTHV\"EYMOUTH. WEYMClU'Tli, MASSACHUSETTS 


1110 Ttmefo.arnt' Futute 

UrP U...t..n- Su~bt>urfacl!l SOli 

,_
& p01ute Route Reeeptor Popu*llbon ReceptotAge Expo&ure Pomt Pwameter Pan.m.e>.er Oefln.t;aft Value Riltionillel lnlilbEqvittionl 


Code Reference Model Name 


lngest»n ReWent Child B uilding 81 cs Che«W:-al concentration in 501 Ma:.:-or 95" UCl mglkg USEPA.,.2002a intake(m§lllk8fda)'}"' 

.,_g k:Lgestion Rilte 200 mgld.a~ USEPA. 1991 

CF3 Con\f!Wiion Facto r 3 1.0E-OU •g.mg - i;i§IIB~ZI~UIB l!i~EI~Il 

Fl fn~c::tion Ingested 1 uNDen USEPA, 1991 BWxAT 

EF E.llpo§ure Frequency 350 daystyear USEPA,2002b 

E01 £):posure (Jwabon (Age 0 • 2) 2 Y*•" (1). USEPA. 1989. 200$ 

ED2 E,lq)OSUfe Ourabon ~Age2-8) . Y*•" {1). USEPA. 19M, 2005 

ew 9odyWeight 15 >II USEPA. t989 

AT·C !.A-ve£agmg rrme ccaooer) 25,550 ..,.. USEPA, 1989 ....,.A T-N ~rooina Time N ....~«<l 2190 USEPA. 1989 

Otr~l Ftes~ Chid Building 51 cs C1Mmle31 eoneemrauon lft $011 M axoc95%UCL mglkg USEPA, 2002 Dermiilly Absorted Oos.e (~lkgfday) = 

CF3 Conven.ion Facto. J tE· 06 

SA Skin Surface Av~able fot Contact 2,800 cm2 USEPA.. 2004 CS )(~~ xSAx~F xOA8S x EVx~F xE,Q ·
SSAF Soil to Skin Adherence hctOf 02 mgle«Qlewnt USEPA. 2004 BWxAT 

OA8S Absorption Faa:or Chefrical SpecifiC ........ USEPA,~ 

EV EwnlsFreoqUI!.ncy I evenls.l'da~ USEPA, l004 

EF Ellposuf~t Frequency 350 dayslyt'ar USEPA, 2002b 

EDt Exposure OUlabon (Age 0 - 2) 2 ..... (I~ USEPA. 1 .... 2005 

ED2 Elcpo!.ure Ourilfion (Age2-6} 4 }'ll!a rs. (1), USEPA., 1989, 2005 

ew Body W eight 15 kg USEPA, 1989 

AT-C AwcagW.g Time (C8ncetl 25,550 days USEPA.. 19:89 

A T-N A-•' "'' 1"i»e (Non.(;•"'*> 2,190 .... lJSEPA. 1089 

....... 

1 - Children wil be evatua".ed as omr a,ge group {0 - 6 years) lo r non-tnUUII~nk:cftemle~l.s For chemi~ that actvsa the rmtaqenC mode of actJon, resldl!l't'ltial children wfl be evaluated n two *90 g roups, 0 • 2 yettrs and 2 • 6 yeaB inae:cordance 

with USEPA' s Supplerrental Guidaoce of Aueuitg$uS(;~ ffom Eaffy..U.fe E:~eposure lo Carcinogens(USEPA, 2005~ 

Sources: 

USEPA, 1989 R'dk Asseumen1 GUidance for Superfund Vol 1: Hl.man Hea1th Eva1ual ion Manual, P~A EPAJ54011-801050. 

USE.PA, 11391- RISk As!LH!.InenlGuidance for Superfund - Supplemental Guidance- StandiJrd Default EJqxtsuf'e FadOISinterlm FNl 

USEPA, 1994- VSEPA A:egton I RIB Updates, Augusi 1994. 

U SEPA. 2002a Caku1atilg Upper C-enbdenee Limit$tor Elq!OSure PolnlConeenl!allor.s at HazardousW asa Site-s. OSVI/ER 928$_6-10, Oec:enMr. 

USE.PA. 2002b Supple~a1Guidance lOr Develepitlg Soil Seteer'lllng LI!YfltS tGJ $ upertund St.:es, OSWER 9355.4-24

USEPA. 2004: Risk Ane-"ment Guidance for Supel1uncl {Part E. Supplemenlal Guld8:nce lot Dermal RY Asses§ment} Final EPAI5401R199J005. 

UgH lptakt C jlsvlltloot 

Incidental tngestion Intake ~ (IR-S x CF3 K r1 XEf • E.0~8W• AT) 


Qerrnalln1ake = {CF3x SAxSSAF x EF x EO)I{BWx A T} 


Ncn4At.JCaqenic Chenjcals 


cancer tngUbon ' ntake (Age o. 6) :z 1 10E-06 C ancer Oe.!m8llntake (Age 0 - 6) = 3.07E..o6 

My!aggnig Cbeqjqtl& 

Cancef Ingestion lmake (Age 0- 2} = 3 _65E-07 Cancer OetiNI lnlal<l (Age 0 • 21 :: 1 02E.OO 

Cancer lngu!)On lnlake (~e 2 . 6 ) :;: 7 3 1E-07 C a ncer O.nnal Intake ~· 2 - 61 : 2..0SE.OO 

Nonqfanogen~& Chemlcah: 

Noncaoc8r lngeslion lntaka • 1.28E-OS NOM:aneer Oem-_at Intake = 3.58E-05 

Cancer risk from i~estion ~ Soil -cof'K*WatiiOn 11C.near tnge,~IOfll IDtake :~e Oral C.ncer S;ope Fac1or 

Cancer risk "om dermal contact =Soil(:Of"lc:enl ration x ~ncerDermal Intake x AbsOfption fKI.Of x Oennt4 C&nc:et g,pe Factof 

Hazard Index from ingestion =Soil conc:entralion x Noncanoer lngntiOn Intake I Oi.al Reference Dose 

Haz'lrd In dex from de~cont•et • ~ eoncemration x Noncance.J Dermal Intake :~e Absoqrlion Factor I Oennal Referarn;e- Dose 
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TABlE C.15 


VALUES USeO fOR DA1.Y INTAK.[ CAlCULAlKlNS 


REASONABLE MAXNIJU EXP05mE · CHILDRESIDEHTS • GROUNOWATER 


NAS SOUTHWEYMOUTH.WEVUOUnt,MASSACHUSETTS 

E=::_, ~ 
Expoatn~ -·- R~AQII E~Poirt Pw.. Paramabac Ol6'lillot'l -.. ..-lol_ W..bECIUI'IIDrl 


c.... ~N~rne
"""' 

lr,gesSon R•~ 	 ._., C<N'I CherrC:alConolntrttioninGroundvovU. Ugll. USEPA.1~ O.On1c0alylrl'.ake(CDI)~yl=""" 	 -=CF C~rSIOnFa::tor 0.001 

IR-GW lngeationAa1eofGrO\I"'dt.odter 1.5 Udi~~y USEPA. 1994 CGW&Cfl(lR§WXt:fx(O""""" 
Elqro...,.aF~ncy 350 day&lyear USEPA. 1994 8WxAT 

EDI ~w-eD.nmn IAQe0 • 2) 2 ,.... (H. USEPA. 1989, 2005 

ED2 E-q~osura Ou-aion (Age 2 • 8) • ...~ (1). USEPA 1989. 2005 

BW Bod'fW.W< IS ... USEPA, 1991 

AT.C A-..ara~Ttrm~ (C..ncer) ..,.. USEPA. 19B9 .,... T.m.(No~ """"' .. USEPA. 19B9..... 	 2.190 

OenNI A,.,.... 8~81 Om ed OennaiJAtlsol'beodl bose pH ~\Oetlt tab.isted mgi'cm2.....,. USEPA. 2004 Otnnaly~dDose (mglkg/da)') •""'" 0. Chemical Ccx-oentcation.,GrourMt.wtw .........., UQII. VSEPA. 1994 

FA Fnu;f on AQsofbod ~Spc-tirtc US.E:PA, 2004 [)kvent. JI: EV x Ef !I::.O:k SA..,.,.,. 
CF co~~ 0.001 U<m' 	 BWxAJ 

~ P~«Jatricient Cl'lemicaiS~JKiti;: USE.PA. 200 4"""" ........ CtlemtCIIIISpetffiC ..,.,.... USEPA. 2004 'For lnol'gaNC& 
,. ITme it takulOreach s:INO,m te Cbmic:;;IISpocific ......... USEPA. 2004 ~"'Kp•CW~tCF~~: ......nt
,._ 
Dutaicnal~ 1 ..,..... USEPA. 200' 

B~ITKII'W~nmnt O.I'T'b!Speeif!e ....... USEPA. 2004 'IFQr orga~r;s I tav.nt c. r 
SA Skin S~AVilil.t:'- IIKCorrtat-f ....., an2 USEPA,. 2004 DAe~• 2 :.FAxKpx CWxCF )(~6x t:lle&ven!:)lpll 

ev Ewntfte~ 1 IIWntal'd~y USEPA. 2004 

Ef Elcloawef.requ~ncy 350 •:rsl'fear USEPA. 1994 

E01 E~SJSeOI.nliM'I (~0-2) 2 ,..... (1). USEPA.. 19S9. 20M OA.vent:zfA,K I(,pKCwJ; CF :11 fte\'~1•8) • 

E02 E~81AOY.tian (Aqe2-6) . ,.... ( 1). USEPA. $989. 200S 2 ][ t "{1 •38 • 3B2)f(1•B21 

BW 	 USEPA.1V91...,_ 	 .. 

AT.C Awri~SJifovTme (ea.nc.) 2S.SSO d."' ,. USEPA.. 1989 

AT.N A"""agifvTIIIlll (~) 2.190 USEPA..t~..,. 
...... 
' 	• Chldren..,.ba ~t.dalione age ~(0-6ynR)bno~ehemicaa foteherni::a...'ls hal aetW 1t1e mutageriemod&of'ld:iof\ rutlem.tc:hlkhn w.l be ~ted astM age g~0 • 2 'fllll~ and 2 - 13 run.in t~Q~;QrdilfQ 


...,. USEPA'sS~rnel'II:IIGudarc:.d AssesHtg Susceptibifty ttom Earlyolife &;osur• kJ. CaJCinog•ns (USC.PA. 2005) 


Sources' 

USEPA. 1989. Rl81c~G!Si!i:~lar ~erfund Vat\ ~.......Ev~jon MiNIUilll.PanA. EPN5AOI1-8&1060 


USE.PA, 1991 Risk~ Gui:;iolnceb ~•rfund-~plemertaliGUda~X»- Stan:fard ~ExposureFacan t!terWn ~INI 

USEPA.. 1994:: USEPA Reg110nI Risk Updates.Auglm 1994 

US£PA. 1997 ~e F:lldlon tbr'll:lbook. EPAf60!lf'P.ss.o')2fa 

USEPA.. 2004- RM ~Gui!Nncttor ~e~(P&rt:E. S~IGUdanoe 1M OerrMIRdk ~) FINII. EPA&niRI99015. 

Unkln'-klt C• k:ut..Uo!!J 


l~stionhake • (lR·GWKEf x EO)'I(8Wx An 


Dennal lntll.b "'(SAx EVx Ef x EOY{B'Wx AT} 


tton-hMM9!QG C1'!m!let'2 


Ca~lnge~nhiot e (.0 ·1St = 8 .22E.QIS C111,..- O.rm;allntafta r~{Ag. 0 • 6) • 3.62e..fQI 

"'!l!w!rFC!Jrmjca!s 

Canoe~~sHon trak.• (Pqll 0 • 2)"' 2,74E-cJB tarcec De~mallmtke (-"'!e 0 -2) • 1.21E.fQ1 

Carcer~stiontntlb t.ooe2 ·1S)= 5.48E-OS Cat'1r;er~f,oQJ.;e (/1Qe 2·6) = 2 4 tE+Ot 

Noneatprog!f'JeCttel'l'e=#! 

Nonc&f'QW tnges'l:ion lnlaQ = 9.59E-OS Nooca:nc:er O.rmalh:ab = 4.22E+02 

Cane« (l!k tOM~~-sti'On • Gtourdwt.tet ~rt.ralion•C:a.nc.t' ~~Intake xen..Canr::e.r Sk9e Factor 

c--=- •isk to.ndHm;lola::ll'rt;ad • GrQ\ndwa~lt!c:o~nx Cancer O.rmallruk.exQAev.enl xOwmaiCancwSi)pe FaCIIX 

Halald Index hm l'tgflbO!'I "'Gn:IUKtMIWcone~t*atlon J:'Nac!ancar fl'IJ-~nntU./ ~I R•~Oos

~!f"ldi!ixfn:a-t! ~rTNifiilidii~=-Gr~ttrWI'Af!ltJ._,nx~r O~rmalt&lk~ li:OAe'mf.I Oe~R_·tt.nctOOile 
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TASLEC-18 


vAl~$U$El>FOII DAl.V INTAI<ECALCUI.AllONS 


~ IWCMUtol EJCPOSURE • AOU.T RESICEHtS · SOU 


NASSOUTH ¥leYMOlJT>I. WE~ -&ETTS 


~SonuM:urlaa SOil~-·-- I~----- .... R_.... 
EK~eRoute R~p\OI~_.Mn ........... p..,_,Ot6n6oA v.... IJoOs RabDnalo/ lnt•t.E..-,orJ 


C«<o Rtf~ Moclot!WnO -lng~ R....... """" Building 51 cs 
1<-S 

Cfllttl'tlc:tJc~tlloftiftiOII 

1'19HtJOn Rate 

Max Of as• UCL 

100 -y- USEPA..2002a 

USEPA 1991 

-··(~yl• 

CF3 ConwtslonfKW: 3 10£-Ge - ~:r IRS wtf}•FJ ~ EfaED 

A FrKtaOn lng"*l 1 ........ USEPA. 1991 8W•AT 

E F Elrposuft F1~ 350 daMear USEPA,. 2002b 

EDt 

ED2 

Eltpo•ure OUIHon (A;• 8 • IS• 

Elcposu•• Dw•borl (A91 18• 30) 

10 

•• 
y.... 

re•n 
(1). USE.PA, 1989, 2<105 

C1). USEPA. 1989. 2005 

BW Body Weight 70 \g USEPA,. 1989 

AT·C Awca.ging nm. CCeooer) 25,550 ••ys USEPA, t989 

Ot~l Rotldonl Adul B uilding 81 

A T-N 

cs 
AvtUQI'IQT.,_ Non·Cinctt 

Cfte.mic•l cone.Mtrtt'()n In to1 

8 780 

Waxo•t5,.UCl 

..}'1- US€P"-. 1989 

USEP"- 2002 O.rmally Absofbeef OoM(f1'911cgld't yt • 

CF3 Colwt1sion F.c:tOf 3 I .OE-oe .._ -
SA Sbl Surfaee Aw.ttblt torCon11c1 5.700 ctn2 USEP"- 2004 ~§K,E;I IA!Iai§W IIMD:illiilt:aEE1Etl 

SSAF 

OABS 

Solto Skin Adher.not FICIOI 

~nFKtar 

007 

ChtmletlSpM:IIflc: 

mglc:nQ/went 

..-.. USEP"- 2004 

USEPA, 2004 

BWxAT 

EV Ewnr.s Ftt.,..Y , ewftttldily USEPA, 2004 

EF EJIIOSureFr~ lSO feyt/yell USEPA. 20021> 

EDt 

ED2 

~· ""'-lAg•8 . t81 

e.po.uro OUt- (Ago II · 30) 

tO 

t4 

,.... 
,.... (tpJSEPA, t .... 2005 

(t~USEPA, t-.2005 

BW 

AT.C 

A T-N 

-Weight 

~"!!T.,.(Cooet<) 
~T-(No..c-] 

70 

25.550 

I , leo 

q ..,...,. 
USEPA. 1989 

USEPA,1969 

USEPA,t969 

t -AdUiswiiM wau.tltd Hont....-.(e· lOw-.nltot flOIH!IIUia~->a:: ~For~ltatad_.. h ~mod• of~_ ,.........,....._.. M w.tulillllclutwo age gJOUpS.. 5 - 15yursand te-JO)"NJS• acc:of~~~Mu 
-· 

wiiiiUSEPA._SI.I~Gwld...aoi~Sulcepliib&lyflomE.ady-l..ile&posureiOCa.n::itlogfts(USEPA..2005) 

s-
USEP-". IMt Rilk~~fOI~ VOl I .....,.,....,,..._~_MOftuan.~P.n:A. 

USEPA. 1181 RllkAtw~~fOf~.St~~~I~StM4Wd0.faUI~efKtanlnttnmFIIWI 

USEPA. 2CO'Za ~~CGMMnc:t Umlb tot~Point~~.CHN.ardous~Sttn. OSWER 82866-10, ~ 

USEPA, 2002tl S\lpl!lfftW'11'61 Gurdenc. b Ow.IDpng SOli~ lewis b Sup~~Jhnd Sites OSWER 9355.4-24 

USEPA, 2004 RISk A.aMMIMftt ~ldetlct tor Sup.dund (Part E. ~rlblGuicYnce b O.rrMI fbll;AssUI"'*''I}FiNI. £PAI$4DIAISMM)O$ 

UnR Intake Clky!!liont 

lneidf!'ntlll ~soon Intake = (lR.S x CF3 x FlxEf xEO)I{BWx.Al) 

DermalIntake "~~(CF3x SA x SSAF x EF • EDKSW ~eAT) 

Npn-Mt!ltqtQ'S CbfP*tl! 

~er lngesbon Intake (Age 6 - 30j =• 70E.07 Cenotr Ottmt11nt.tkt f.-.e• e · 30) • 117E-Oe 


I.Ma<~enic Che!TIIcalt 


Ctnctr Jngesc.,... In~•(~e EJ • 16) ~ 1 95E..07 C.ncer Oermellntt kt ~ 0 • 10) • 7 81£..07 


canetr I~Ut.on ln.ta.U (Age 16 • JO) • 2 74E.(l7 Canetr Otrnwll tnt.t\c.t (1\gt 10 • 30) • 1oe£-06 


N9f'I:S!!S!!toqt nls C!!tmlee!s 

Noncanoer lngesbon Intake = 1.37£-06 NoftRnolr DttrNI tn111<1 • 5 •7£.06 

Canurtlsk fron'llftOtstoft • SoneoftCWI()Oft xCW.C.1 I"Oflbon Wake )I CQ1 ClneM Sklpe I"actor 

c.ne.1rit'k from dermal COMad • Soit~ntrwon x C.nctr o.nn.l lntake x A&l$otpt,oo F.ctor x Oeii'Yiilll c.t'!oer sao,. FK'OI 

Hallrd lrwluff!Om .,...• Soil ~tretion x ~nceJ ~e:lllon 1ntab/OralRef~Oos. 

Ha:t:a~d lnduhwft HnNI COI'Itactl • ..,c:anc.nrr.~~on x Nonc:a'lCa' Dt!rmallrUkex Ab~ Facccr/ ~Ref.-me:• DoM 
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TABlE C·17 


VALU£5USEDfoR IWLY1NTA!(fCAlCutATlONS 


R~E~EXPOSURE ·~TRESIDENTS· GROUNDWATER 


NAS SOUTH1/'IEVMOUlH.WEYMOUlH.. MASSACHUSETTS 


1fio.TrMtrarn.: FLA~n 

Ex~Rout11 R.oeplor P~ Rec.eptorAQe Elr&lolwePoinl 
....._ 

Parameter Detrition v.... """' Ratiii::NIItl fnbbEc:tLJ:~~IicW 
Code ReiMenc~t MMM Narne - Re&i1e.nts ...... 8~61 CGW Chemi:al Conoentta tionh Gr~!el .........., ..... USEPA 2002 ChronC OaiYW...k• (COltNft:.gl'doly) = 
CF Co~FaC'JOI ·~"" """""IA-GW .,ge$1ion~ofGr~* 2 lld•y USEPA.. 1994 cuwyq riB§WyFF ¥ EQ 

EF ElqloS~Je f~rq 350 W'J'5{ysalf USEP-' 19S4 BW xAT 

EOI 

ED2 

8W 

A1-C 

AT-N 

E~&IA i);Q'bon (As;.$ · 16) 

E,.x~M.f"e tkn'bon (PQ!I 16 ·3D) 

BodyWfifi:C 

k.«agk'lgT.-ne {Ca~t) 

Avar.Jgir.gT.rw (Nan-Car.:.;) 

10 .. 
10 ...... 

0.760 

ye.ars ,.... 
••......,. 

(1). USEPA. 1989, 2005 

C1). USEPA. 1989. 2005 

USE:PA, 1989 

USEPA., 1989 

USEPA 1989 

!leon.~ Rni;IM;~. ...... BuiOng ! I o..,.., Dennaily~ed Oose PM Event 

Cw CtleMie:atCOnoef'OllttonlftGrO~ 

C.li:dai.d ...,.,..,. 111Qkm2-e.. 
uoJL 

USU'A. 200< 
USEPA.20D2a 

0.-m;~~Ji~Oo.- (mgl\gl'day)• 

DAfmt•EY•FExEQ:f &A 

FA Frac;tionllbsoc'bod C~Spedle "'"'.. USEPA. 2004 8-W¥AT 

CF Conva!&bftt.cDr 0001 l.km' 

l(p 

t 

P•ml•~Otl•llic:itnt 

lag.,. 
Ct.micaiiiSpecilc 

Chtmicel Speoik """' htl•'lllnt 

USEPA. 2004 

USEPA.20CN l=::xCWx Cfx~ 
1" Tm• it bibs.,rucfl st-dy sbt11 c~~ Pv/ell@'nt US£PA. 2004 

MW.. Dualionol.wn~ 

S1,mg•IT.ICihllc:ci"''S1ant 

0.58 

C~Sf.eeflc. 

tvJ....nt ..,.,.,. USEPA. 2Cll)t 

USEPA 2004 

'lf«orgaricsil8YIM<= t• 

DA•v.nt-= 2JrFA:x Kp xC.JrCF :t:tqr({$Jr t llit..~ 

SA S Q)SuixaAwi~ble b Contact 18,000 ""' USEPA, 2004 

EV EventF~ I .,.,.,.., USEPA 2004 

EF ElCP05'ft~quenc.y 350 tillMe• USEPA.. 1994 IFtlfM~r.eaiftavent > r 
EOI E~16etkntiiW1(~6·1G) 10 ..... C1), USEPA. 1989, 2005 ~r("'fAxKpxCw•CFl(lt.vt~nti{1•B)• 

-
ED2 

ew 
Ar-e 
AT-N 

EJCPO$~n D;ntPn~ II· 30) 

Body Weqt 

llver~rv r..-. (Cai"CCM) 

AvMadtO rn» (N!loi\-C~t1 

14 

10 

25.500 ··
,..ars 

•• 
d ;l)'$..,. 

(1), USEPA.1989, 2005 

USE.PA.. 1989 

US.EPA.. 1989 

USEPA. 1989 

2 • • •(1 • 38 •38')t(1*B') 

1 -Aduftsw'lteevaiLAt.d;q,one iige ~-- 30)1tar5)brKJn.mr.l:ilgeric dlemu::a!s. Forc:llerl"'ca1sthat adl!b~ lftlt1igl!'ncmodeofac:t101\, tnktel'l1i:al8dJI!sw&l be ewtu.ted aat'IW~ gr~ 6 - 16yeal'1o and 1S·30~~ftaooor.,.._ 

oM#'I US EPA"• ~pllll"'tfQtGI.klance otAMU$1"9 ~ltyhom br1y-LieE~ to Carc:ho~s (USEPA, 2005)-USEPA_ 198S: RAkA9uMINtllGuld~~~~te b S~rf\lnd Val l ! Humantt.alltl Eva~Manual, P-tA EP.N54011~ 

OSEPA. 1991: Ra.As!~sstMnt Guidll'lteeb Sa.prfund· S..,W.ment.IGUd;~~nw· ~ndwd DefaUt~F~~efim FN 

USEPA_ 1994: USEPA RegionI Rilk Updi!M..Jlugust 11Sol 

USEPA. 2002: Calc:Uatiro~C«<tf.d~ lMI'Ib fl)r~e Pa!ntConoantra!ions a l Kaz.lrclousWastltSMs OSWER 9285 S.10 

USEPA. 20CU: RskAu11~GuidilfiC4: b Superfund(Pan E, ~1GWt.wlce forO!nnalRisl Asu~ Final EP.N54Q.fRI99«l05. 

Unft !nt!lr Ct 5u!f!togs 

fnges~or~lrta.te • (tR-GNxEf :<EO)I(BWxAT} 

Dorm"! ~b '"'tSA x lEV:.: EF :t: ED)I{BWxAn 

Npn-!bpwjsGbemp<c 

Ca~ lrgastion lrDh (Ag• 6 · 30) • 9'3SE.Q5 C.r.cr Darm~~. ~Age6·30)a 8,45E401 

NutagprFctwmiat!i 

CWI!:et~Stklnlrtake (Age- 6 ·16)• 3.9 1E-o5 C.WICI!!rOefrnlllHake ' Age6 • 16)• 3.52E401 

Can:- kvl~litiorn 1mb (Me 16 • 30) : 5 4SE.OS CNQr o.tm~ ln::d;e (Age 18 - 30)= o4.93E~1 

Non~eCft!rrqb 

NollCitnow~n lr!Qb = 2 7<E.((J NorlCintlM' O.rmal hQb = 2_o47E.tQl 

Can:let ri5Jt tcmfrGe$ticn =~·.~atl!rcont@ntraliM a Cat'IOI!t klged:ln htake wClnl C.ncer Slope; fac:klf 

Cafoce.r risJt hflliCU.Imal oontad:'" Orol.l'ldw:ili~ eoneenbab-1 xC:;~nr;er0wm;,1 tntak• x DAeveMx Dern'!al Cerr;e:rSfope F~ctor 

tb.Drd lode" 1-om~e$6on= ~- toneentrationx Noncanc« ~st!MI Inbk•lon!R.-..rHCI!II O!lose 

Hazard Index lromdennalcanoet• Greu'dM~conce:np!ion11 N9rR.IW'" Cvrm;d ~J :t: D~/ DfiiTTli!ll R~D9w 

10J10/20t3 

http:9'3SE.Q5
http:fnges~or~lrta.te
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TABLE C-11 

NON-CANCER CHRONIC TOXICITY DATA- ORAUOERIIAL 

BUILDING a1 SITE 


NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS 

ct..mlcol Clotoftle/ Oral RID OniRID Gl Abso.-,1ion Adjus1Ril Units PrirMry CombiMd SCMJtCes of R:ll): Data ol Rfl): Oormol A"'Ofllllon 

of Pt*nllal Suktlronlc va~uei'l Units Ill Toldeily Oormol Taro-t u-.ulntyiM~ng T-tOrgan T•gotOrgan Futor tor SoH$ 
Contem Study Rll)l'l OrJIO• Factors (MIIIDDIYYYYJ'• (DABS I ,.,.

Chronk: UIE~ nv/IIQ-day O.tS 6.0E-liS 1000 IRIS 0512712010 

Chronk: JOE~ nv/IIQ-day I l .OE-44 ~ Sldn.CVS 3 IRIS 0512712010 0.03 
~ -

Cedrnium • ...c..- Chronk: SOE~ nv/IIQ-doy 0.05 2 SE-05 ~ llldnoy to IRIS 0512712010 0001 = ,.,.Clwomum Clw1lllic lOE-03 nv/IIQ-doy 0.025 7.SE-05 ~ -R~od 300/3 IRIS 0512712010 ,.,.l.Hd NA NA NA 1 NA NA NA NA NA NA ,.,.CNonOc UE.Ot n-otkg-doy 1 UE-01 JT9'1!q-<loy CNS I IRIS 0512712010 ~·-· 
a 
· ool"'' ,.,.\~anganese ..,.ter:tt Chlontc ~4E.02 ftQII<g-day 0.04 9.6E~ JT9'1!q-day CNS 1 IRIS 0512712010 

Zir>c: ChroNC: 31;.01 nglta-day I l.OOE-01 mg/llg-4oy Blood 3 IRIS 0512712010 NA 

1.4.oloiCIM ChroNc 1 .0E.O I nglta-day 1 1.00E.01 mg/llg-41y NA NA ATSCR 09Q007 01 

2·Melhylnaphthatene Chronic 4 .0E.OJ rrg/ll;.g-day 1 4.0E-03 mg/llg-4oy Lungs 1000 IRIS 0512712010 NA 

Bonzo(o)pyrtno Equlvolonts NA NA NA I NA NA NA NA NA NA 013 

8tnZO(I)&n!hnlctf1t NA NA N/1 1 NA NA NA NA NA NA 0 .13 

8onzo(o)pyrono NA NA NA 1 NA NA NA NA NA NA 0.13 

Benzo(b)lluOJanthone NA NA NA 1 NA NA NA NA NA NA 0 .13 

Bla(2·01hy1Mxyl)phlhalalo Ctvonlc 2.0E.02 ~y 1 2.0E.02 ~-day liver 1000 IRIS OS/2712010 0.1 

lo-ben:z:o(a,h)enthracene NA NA NA 1 NA NA NA NA NA NA 0 .13 

ndeno(t,2,3-cd)pyrono NA NA NA 1 NA NA NA NA NA NA 0.13 

lkiUooodJphonylomlno NA NA NA NA NA NA NA NA NA NA 0.1 

~"'*'lhalene Chrooic ~OE-02 nv/kg-day 1 2 OE-02 Body Walghl lllOO IRIS 0512712010 0. 13 

1, 1.2·TllcNotoethnl ClvOr'liC 4.0E-03 n-otkg-doy I 4.0E-03 JT9'1!q-doy Blood 1000 IRIS OS/2712010 NA 

1.2.4-TflcHotobenzene cmonlc 1 -0E-02 n-otkg-doy I t.CIE-02 ~-day Adren•~ 1000 IRIS 0512712010 NA 

1.2,4-Tlimtlhyl)enztM NA NA NA NA NA NA NA NA NA NA NA 

1.2-Dibromo-3<tllor-ne Clvonic ~OE-04 nv/kg-day I 20E~ ~y NA NA PPRlV 0810312006 NA 

1.2-0ichlo.-1\on. c.......c ~OE-02 n-otkg-doy I 1 .0E-02 ~y NA NA PPRlV lll/3112002 NA 


a.ntene Clvoric • -OE-03 rrglkg-day 1 4.0E-03 ~y Blood 300 IRIS OS/2712010 NA 

BrornockNo•-tt•- Chn>nic :Z.OE-02 ~y I :Z.OE-42 ~ llldnoy 1000 IRIS OS/2712010 NA 

p.-;- Clvoric ~OE-02 n-otkg-doy I ~OE-42 lJvOJ 1000 IRIS 0512712010 0. 1 

~·v 

~ ,.,.Chkwofocm Clvoric 1.0E-02 n-otkg-d;ry I I .OE-42 ~-day Uvor 1000 IRIS OS/2712010 

ca--1 .2~"' O..onlc LOE-02 no'I:Q--doy I UIE-42 ~-day Blood 3000 PPRlV 0310\12006 NA ,.,.a-nk; ~OE-01 I 1.0E.Ot "9'118-diiY BodyWalg'o 100 IRIS OS/2712010 

~..,.,.- Chronic 1 OE-01 ~ I 1.0E.Ot "9'118-diiY lJYOJ Kldnoy 1000 IRIS 0512712010 NA 

T-loo-o Clvoric I OE-02 ~-day I I OE-02 ~ u... 1000 ll!IS 05ml2!)i0 ~ 

Tc*lene Clwonlc I.OE-02 ~-day I a OE-02 rnglt;Q--day Kldn.y 3000 IRIS OS/2712010 ~ 

Triclllo<-o Clwri<: NA NA NA NA NA NA NA NA NA NA 

~c- Clw1lllic l .OE-03 nv/IIQ-doy I 3.0E.03 ~ Uvoc 3ll IRIS OS/2712010 NA 

Toi<IIXyto- Clw1lllic :Z.OE-01 nv/kg-day I 2.0E.OI ~ BodyWelgtlt 1000 IRIS 0512712010 

~odi- ~ 

,.,. 
1-;n Chronic 3 OE.OS nv/IIQ-day I 3.0E.OS ~ Uvec 1000 IRIS 0512712010 0. 1 

joi.ld~n Chronic soe.os nvfl<g-day 1 S.OE-liS ~-day Uver 100 IRIS OS/27/2010 01 

~chlor Clvonlc 50E~ nvfl<g-day 1 S.OE-44 ~y Uver 300 IRIS OS/2712010 01 

~ICt'ltOf epoiCide Chronic 13E·OS ~ll<g-day 1 1.3E-liS 11'1111<A-dov Uver 1000 IRIS OS/2712010 0. 1 

ATSOR • At:Jency fcx Toxic Sui»Dnen and Oift41se Regisby (1) To bo usod lor oral polllwoy ooly. SaHel on odmlnlatorod dose. 

IFUS • lnttgrtttdRisk lnlofmation System (2) Adjusted RfO • oral Rto IC Gl •bJ.orptlon vetue tn toxkhf study upon v.ftloh the RfD ls basecl To be used for dermal pathway only. 

NA• Not App4icab1e (3) Values tot manganne (soil) end mang&nne (water) c:orrnpond With those adVocated ill the EPA Reg.on I Rls.k Updates, September 1Ht 

PPRTV • ProvillooalPuf ReviewTodclty Vatue (4) For IRIS -watues. the dale IRIS wn seerc:hed, 
For remaining vahJes, th-e date of the corrnpoOOing ttltrti'K:t ll pr.sented 

http:1.00E.01


TABLE C-19 


NON-CANCER TOXICITY DATA -- INHALATION 

BUILDING 81 


NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS 


Chemical Chronic~ Value Units Adjusted Unit$ Primary 

of Potential Subchronie lnh11latlon lnl\a.Jatlon Target 
C.oncem RIC Rm"' Organ 

An5roony NA NA NA NA NA NA 

Arsenic Chronic 1.5E-05 miJim' 4.3E-06 rng/l<go<lay NA 

Codmlum Ch1onic: I .OE-05 miJim' 2.9E-06 mg/kglday NA 

Chromium Chronic I .OE-04 miJim' 2.9E-05 m!Jikg-<lay Lungs 

Lead NA NA NA NA NA NA 

ManganHe Chronic S.E-05 m~m3 1.4E-05 m!Jfkg-day CNS 
Zirte NA NA NA NA NA NA 

1,4..0ioxane Ctvonic 3.6E•OO mgtm3 1.0E•OO mg/kglday NA 

2-Melhylne.phth.alene NA NA NA NA NA NA 

Senzo(a>pyrene equivalents NA NA NA NA NA NA 

Benzo(a}a.nlhrae~ne NA NA NA NA NA NA 

Benzo(a)pyrene NA NA NA NA NA NA 

8enzo(b)nuoreothene NA NA NA NA NA NA 

Bis(2-elhylhexyf)phthalote NA NA NA NA NA NA 

Dibenzo{a.h)anthracene NA NA NA NA NA NA 

lndeno(1 ,2.3-od)pytene NA NA NA NA NA NA 
t«tilrosodphenylalf'ine NA NA NA NA NA NA 
Naphlh:alene Chronic 3.0E-03 mgfm3 

8.6E-04 mgll<g/day Nas-a! 

1,1.2·TrichJoroethane NA NA NA NA NA NA 

1.2.4,·TrichJorobenzene CMonfc 2.0E-03 mglm:), 5.1E-04 mg/kglday NA 

1.2.4-Trirnethyi)enzene Chn>ni<: 7.0E· 03 miJim' 2.0E-03 mg/l<gldoy NA 
1.2·Dibro~loropropane Ch<onlc 2 .0E-04 mgfm3 

5.1E-05 mg/kolday Testes 

1.2-Dichloroetballe Chrcoic 2.4E+OO rTlQfm:) 6.9E-01 m!Jikglday NA 
Benzene ChroPc 3 .0E-02 mglm' 8.6E-03 mg/kllf<loy Blood 

8romodichJoromelh~;KJe NA NA NA NA NA NA 

Clllorodibrornomethane NA NA NA NA NA NA 
Chloroform Chronrc 9 .8E-02 mglm' 2.8E-02 m!Jfkllf<lay Uvet 

cis-12-Dk:hAoroethone NA NA NA NA NA N A 

Oichlorodiftu.ocomet hane Chronic 2 .0E-01 mglm' 5.7E-02 m!Jfkllf<lay NA 

Ethytbenzene Chronic 1.0E+OO mglm' 2.9E-01 mglkg/day Developmental 

Tetrachloroethene Chroric 2 .7E-0 1 mglm' 7.7E-02 mglkllf<lay Liver 

Toluefle Chronic S,OE+OO mglm' t .A.E+OO mglkglday CNS 

Tlk:hloroettwtne Chronic: 1.0E-02 mglm' 2.9E-03 mglkllf<loy CNS 

V tnyl ehlotlde Chroric: I .OE-01 mglm' 2.9E-02 mg/kglday Liver 
Totai Xylenes Chroric I.OE-01 mg/m.l 2.9E-02 mg/kglday CNS 

Aldrin NA NA NA NA NA NA 

Dieldrin NA NA NA NA NA NA 

Heplaci1IO< NA NA NA NA NA NA 

Heptactllot epoxide NA NA NA NA NA NA 

NfA • Not Applcable 

ATSOR • AQent::y for Toxic Substances and Disease Regisuy 

Cal EPA ""California Envaonmental PtOieclion Agency, Tec::lv»cal Suppoct Document for Oescri~ngAvailableCancerS~ 

Factots, September 2009. 

lRJS = lnl6grated Risk lnlormationS~em 

HEAST• Health Effects Assessment Summary Tables 

PPRTV · Provisional Peec Re'tiiMvT~icltyValue 

(1) lnhalationRfO= ln~onRIC x 20 rn3/day x tnokg 
(2) 	For IRJS vatl)9s, the date IRIS was $ewched. 

For remaining values, the date ofthe corresponding reference is presented. 

Combined 


Unc-ertainty/Modifying 


factors 

NA 

NA 

NA 
300 
NA 

1000 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

3,000 

NA 

NA 
NA 

1,000 

NA 

300 

NA 
NA 
NA 

NA 

NA 

300 
NA 

10 

NA 

30 

300 
NA 
NA 
NA 
NA 

Soure.es of 


RIC:RID: 


Target Organ 


NA 


CaEPA 


ATSDR 


IRIS 


NA 


IRIS 

NA 


ATSDR 


NA 


NA 


NA 
NA 


NA 


NA 


NA 


NA 


NA 


IRIS 


NA 


PPRTV 


PPRTV 


IRJS 


ATSDR 


JRIS 


NA 
NA 

ATSDR 

NA 
HEAST 


IRIS 


ATSCR 


IRIS 


NYSDOH 


IRIS 


IRIS 


NA 


NA 


NA 


NA 


tntu~1 

(MM/DDIYYYY) 

NA 
0912009 

I 
09/2008 I 

0512712010 

NA 

0512712010 

NA 

0912007 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 
0512712010 

NA 

06/1712009 

06/1112007 

0512712010 

09/2001 

0512712010 

NA 
NA 

0911997 

NA 
0711997 

0512712010 

0911997 

0512712010 

10/2006 

0512712010 

0512712010 

NA 
NA 

NA 
NA 
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TABLE C-20 


CHEMICAL -SPECIFIC DERMAL PARAMETERS FOR EVALUATING WATER CONTACT 

BUILDING 81 SITE 


NAS SOUTH WEYMOUTH, WEYMOUTH, MA SSACHUSETTS 


C hemical Oennal Penneabilit y B TAU t• FA 

of Pote ntial Coeff~ent in Water 

Concern (I<,.) (hr) (hrj 

cmlhr 

Antimony 1.00E· 03 NA NA NA 1 


Arsenic 1.0 0E-03 NA NA NA 1 

I
C admium (Water) 1.00E-03 NA NA NA 1 

I 


Lead 1.00E·03 NA NA NA 1 
 I 


Benzo(a) pyre ne Equivalents 7.0 1E-01 4.27E<{I0 2.69E+OO 1 .17E<{I1 0 


Benzo(b)~ranthene 7. 02E-01 4,29E<{IO 2.77E<{IQ 1 .20E<{I1 0 


Oi>enzo(a,h)anl hracene 1.51E+OO 9.68E+OO 3.88E+OO 1.76E<{I1 0 


Oieldril 1.22E-02 9.18E-02 1.46E<{I1 3.51E<{I1 0.8 


Heptachlor 8.6 4E·03 6.43E -02 1.3J E<{It 3.19E+01 0.8 


Heptachlor epoxide 2.03E-02 1.54E-01 1.59E+01 3.82E+01 1 


M anganese {Water) 1.0 0E-o3 NA NA NA 1 


Zinc 6.0 0E·04 NA NA NA 1 


1,4~Dioxane 3.32E-04 1.20E-03 3.32E-01 7.97E-01 1 


2-Methv'">aphlhalene 8. 94E-02 4.10E-01 6.57E-Ot 1.56E+OO 1 


Benz.o(a) anthracene 4. 74E-01 2.7 5E +OO 2 .03E+OO 8.53E<{IQ 0 


Bis(2-eihylhexy1)phthalate 2.49E·02 1.90E-01 1 .66E<{I1 3.9 9E+01 0.8 


lndeno(1,2,3-cd)pyrene 1.0 4E+OO 6.65E+OO 3.78E+OO 1 .68E<{I1 0.6 


N-nitrosodiphenylamlne 1.45E-02 7.88E-02 1.38E+OO 3.31E+OO 1 


Naphthalene 4.66E-02 2.03E-01 5.58E-01 1.34E+OO 1 I 


1,1.2·Trichloroethane 6.44E-03 2.66E-02 5.96E-01 1.43E<{IQ 1 


1,2,4-Trichlorobenzene 6.63E· 02 3.43E-01 1.11E+OO 2.66E+OO 1 


1 ,2,4· Trimethylbenzene 8.37E-02 3.53E-01 4.95E-01 1' 19E<{IQ 1 


1 ,2-0i>romo-3-<:Noropropane 6.76E·03 4.00E-02 2.21E+OO 5.3 1E+OO 1 


1 ,2 ·0ichloroethane 4.20E-03 1.61E-02 3.82E-01 9. 18E-01 1 


Benzene 1.49E-02 5.05E-02 2.92E-01 7.00E-01 1 


Bro modichloromethane 4.62E-03 2.27E-02 8.83E-01 2. 12E<{IQ 1 


C htorodibromometh.ane 3.22E·03 1.79E-02 1.57E<{IQ 3.77E<{IQ 1 


C hloroform 6.8 3E-03 2.8 7E-02 4.98E-01 1. 19E+OO 1 


cis · 1.2· 0ichloro e tbene 1.09E· 02 4.12E-02 3.66E-01 8.80E-01 1 


OlchiOI'O(fif'luoromelhane 8.9 5E-03 3.79 E-02 5.07E-01 1.22E+OO 1 


Ethyfbenzene 4.9 3E-02 1.95E-01 4.20E-01 1.0 1E+OO 1 


T e trachSoroethene 3.34E·02 1.66E-01 9.06E-01 2.18E+OO 1 


Toluene 3. 11E-02 1.15E-01 3.50E-01 8.39E-01 1 


Trichloroethene 1.16E·02 5.13E·02 5.81E-01 1.39E+OO 1 


Vinyl chloride 5.6 0E-03 1.70E-02 2.39E-01 5.73E-01 1 


To tal Xylenes 4.62E-02 1.83E-Ot 4. 13E-01 9.91 E-01 1 


Aldrin 1.40E-03 1.03E-02 1. 19E<{I1 2.85E<{I1 1 


-

All v akJes from EPA's Risk Assessment Guidance for Superfund Volume 1: Human HeaHh Evaluation Manual (Part E, Supplemental Guidance 

for Dermal Risk Asse ssment) Final, July 2004. 

NA ~ Nlot Available/Not Applicable 

8 =Dimensio nless ratio of the p ermeabiity coefficient of a compound through the stratum cornet.~n relative to its permeability 
coefficient across the viable epidermis 

TAU = Lagtime per event (hr) 
t • ~Time to reach Sleady state (hr) 

FA = fraction absorbed (dimensionless) 



---

TABLE C-21 

CANCER TOXICITY DATA-ORAL.IOERMAl 


BUILOING a1 SITE 


NAS SOUTH WEYMOUTH. WEYMOUTH, MASSACHUSETIS 


Chemical Ore! Ctnc.r Sk)pa F.cfot" Gl Absorption Adjutted o.,maJ Units Wolghtol£v...._ Source Oa~ D•rmel Abtotptlon 

Ill ..ot Potenti• In Toxldty Study Caneet Slo~Fector C2) N•r•t!Ve (MMIDOII'VVVI Fectof fOf Soils 

Concefn O.Krf'J)tof (DABS) 

""'""ony NA NA NA NA NA NA NA NA 

15Eo00 U:E .fOO 15Eo00 AI ~anCarc:.ncoen ..IS 0512712010 000,..,..'""
C«<mlum NA NA NA MA 81/ ProbM:te human c.clnog..n IRIS 0512712010 0001 

0 {Noc c:t.W•ble • • tunan 
Clvomun SOE-01 25E-02 20E•01 111~-day) totOnOgl<>dyl IRIS 05o'27/2010 NA .... NA NA NA NA 82(_,_..,_..., RIS CBZ112010 MA 

·~-··· 

.._.._ 0(Nol d-blo-lol•••'"'" 
NA NA NA NA ......._-., IRIS 0512712010 NA 

0/Not~blentohuman 

NA NA NA NA corclnogei'OICily IRIS 05127120\0 NA 


1,4-0toXIIne 11E.02 \ _oe:+()O 1 1E-02 1Jirng/kQ-<loyl 82/Probltlte humane.c:lnogen IRIS 0512712010 01 


~~Melhy«oaprtthatene NA NA NA NA NA NA NA NA 

Benzo(a)pytene equwalentt. 7 3E+OO 1 OE•OO 7 3E•OO 1~mglkg-day) 92 (Probable human <*clnogtnl ECAO 1993 0.13 

leenzo(a)anlhfacet~s 7JE.01 1.0E+OO 7 3E·01 1~mg/k~ay) B2 tPtobable human C'alc:tnogenl ECAO 1993 0.13 

Benzo(a)pyrene 7 3EHlO 10E•OO 7 3E•OO 1~-·vi 82 {Pro~ble human Qfdr\ogen, IRIS 05127/2010 0.13 

leonzo(b)fiUoranlhet~e 7 JE-01 UJE+OO 7 JE-01 1~-··· S2(Pt'obab61 " umtncau:inogen) ECAO 1993 013 

Bos(2-ethylh...,.)phlhat.,. 1 4€.02 10Eo()() 1•E.O:Z 1JI-ay) 82 (Probat:lle huminClfdnogen) IRIS 0512712010 01 

fobenzo(a _b)anthraoene- 7lE•OO 1 OE+OO 7 JE•OO 1~mgiOQ<Iay) 82(Pr-humM cotdnogon) ECAO 1993 013 

B2 (Probable hUMin c:tr~n) 1993 013 

lz»< 

-no(1.2.3-<:d)py>..,. 7 JE-01 U IE+OO 73E.01 82(PY____n} ECAO 

•t~:-03 ·~~· 0512'112010 NAIN-oooc~i~>beoY~•,...,. 1.0Eo00 •IE-OJ 1~~·· IRIS 
NA NA NA NA c 1Pcatie human C~tcftogen IRIS 05o'27/2010 013"""_...... 

1. I2-Trichloroeth.ane 57E-02 t OE-+00 57E-02 "'~ay} c 1POIIIillle !Kimanc.ct'Kigtn IRIS 05n7121NO NA 

1..2.4-Trid'aboben:zene 2111:-02 1 OE+OO 2-IE-02 -ay} NA IRIS 05o'2712010 MA 

1_2,4.T Jmef)yibenzeae NA NA NA NA NA NA NA NA 

1 .2-0Qomo-3-ehlofooropono t.OE-01 1.0E+OO IOE-01 1Jirngllo;-<jay} NA PPRTV 08IIXII2006 NA 

1-.2-DIICtJioro@thane I 1E-02 IOE-+00 I 1E.02 1/lmglkg<lay) 82 t Probable numMcarcinogen IRIS 0512712010 NA 

js.nzene 55E·02 I OE-+00 55E.02 1~mglkg<!ay} A I Human CarOnooen IRIS 0512712010 NA 

jeromodd'lorornelhane 82£· 02 Ul€ +00 82£.02 14mglkg-Oay} 82/ Probable Mlma.n utdl'\ooen IRIS 0512712010 NA 

jchlorodelromom~hane 8•e..o:z t .OE.+OO ••E.-02 14mglkg<lay) C I Postelle hum1n ea~enogon IRIS 512'712010 NA 

jchlorofOfm 3 1E· Ol 10E•OO 3 1E.()2 1/Cm~-dayl 81 (Pro~ hum1n ca~clnogen) IRIS 0512712010 NA 

o (Not dassll'13blo • to human 
la-·1.2 -Otehtoroethene NA NA NA NA cwa\ogtnlcl(l IRIS 0512712010 NA 

p d11orociluoromelhane NA NA NA NA NA NA NA NA 

0/Nol~bltMtohuman 

1 1E-02 U JE+OO 11E-02 1~rng/kQ-<lay) CaEPA 1112007 NA 

5 oOE-01 1.0E+OO 54€.01 1~rng/kQ-<loyl NA CaiEPA 0912009 NA 

NA NA NA NA NA NA NA NA 

111-·Yl 

..,_~nz-

- SIE-03 1 OE•OO StE-03 NA C<EPA 0912009 NA --... 7 2£.01 1 OE-+00 7 2€.01 1~ay) A IHLaenC•C'olf'IOglltl RIS 05Q712010 MA 

jvWrtt cNon:le • ctMid W'e 1 SE+OO 1 OE+OO 15£•00 1/lmg/t<g-<lay) AIHta..nC..-~ IRIS 0512712010 NA 

otal Xvtenes NA NA NA NA NA NA NA NA 

17E+01 1.0E.+OO 1 TE•01 1II~Yl 821 Probltlle I'Miman eatelf'IOg.-. IRIS 0512712010 0 1 

""""-·-IR 
~ 
lo•ldnn 1 IIE.Ol UJE +OO 1eE•01 ·~~y} 821 Probetlfe hUmincatc~n IRIS 0512712010 0' 

!He""'c- • SE•OO t.OE•OO 4 SE•OO 1~mg/kg4oy) 821 ProbaOI't human c.~~elnog•.n IRIS 0512712010 01 
IH•ptachlor epoxide t tE-•00 1 OE+OO t 1E•OO 1~m-y} 82/Probable l'lumancerclnogen IRIS 0512712010 01 

CaiEP'A • C attfomla EPA t1) To be wed for OfiJ pathway ontr eased on admtnlsterecl dose 


IRIS~ ltltegrated RiskInformation Sy5tem C2) - AdJUiled de!mal can<:er slope fador = oralcancer SIOJ»* lactol fOfall()torptlon e.ffiotenc)' IOf dermal. 


ECAO =ErMronmerQI Cr.:erra and AIIHtmltll Offioe tEPA. 1993) tl• For IAIS valu~ the dale IRIS wn searched 


PPRTV • Prova-ional Peef ROIMW f eorictly Valve For r.mN'ti'\Q Vlfues. the da:e ofehe corresponctllg refef"enee 11 pt...m.cl, 


http:AIHta..nC
mailto:1-.2-DIICtJioro@thane


TABLE C-22 


CANCER TOXICITY OATA -INHALATION 


BUILDING 81 


NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS 


Ch omieal UnitRi:sk Units Adjus tment lnh<ilittion c,..car Units Weight of Evidence/ Soun:e Da1e (11 

of Potenti~ Slope Foetor (1) Ca ncer Guideline (MMIDDIYY( 

COhll;tKI\ Description 

jAntimony NA NA NA NA NA NA NA NA 

~erWc '-lE-03 (ugtm' r' NA 1.5E+01 {mglkg-.d)-1 
A (Human carcinogen) IRIS 0512712010 

!cadmium 1.8E-03 NA NA 6 .3E.OO (mgll<g·d)·' 81 / Probable human catdnogen IRIS 512712010 

Clvomium a •E-02 (uglm'r' NA 2.9E~ (mgll<g-d)"' A (Ht.lman c:ardi\Ogen) IRIS 512712010 

Lead NA NA NA NA NA 82 (Pfob.ab1e human carcinogen) IRIS 512712010 

Mangan.es. 
NA NA NA NA NA 

D (Not d assifiable as to h~.n 

carcinogenicity) IRIS 512712010 

Zinc 
NA NA NA NA NA 

0 I Not da$Sibble S$ 10 human 
c&cinogenicity IRIS 512712010 

1,4-()icune 7.7E-06 (ugtm'r' NA 2.7E-02 (mWk,g-dr' 821Probable human carcinogen CaiEPA 0912009 

2-Methytnaphlha!ene NA NA NA NA NA NA NA NA 

Benzo(a}pyrene eqw:valents 

Bcn:to(a)anthraeene 

U E-03 

1.1E· 04 

(u•m'r' 
(ugtm':r' 

NA 

NA 

1.1E-Ol 

3.9E..01 

(m~-4)'' 

(mglkg-df' 

NA 

B2 (Pr'Obable human carclnog•n) 

Ca1EPA 

Cal EPA 

0912009 

0912009 

BenZ:O(il.)pyreM I . IE-03 !ugtm'r' NA 3.9E+OO (mg/kg-4)" 82 (Ptobabte hum~ carcinogen) Col EPA 0912009 

Benzo(b)ftuoranthene I . IE-04 (uglm'r' NA 3.9E-Ot (mg/kg-<1)'' 82 (Probabh: hum., c•cirlogen) CaiEPA 0912009 

Bls(2-elhylhexyl)phlh01ate ' •E-06 (ugtm')'' NA 2.4E-06 (mg/kg·dl·' 82 I Probable MJ"rmm c:a1cinogeo CaiEPA 0912009 

Oibenzo(a ,h)anthtaeef'le 1.2E-03 (ugtm')'' NA 4.2E-+OO (mg/kg-d)"' B2 (Probable human carcinogen) CalEPA 0912009 

lndeno(t.2,3-cd)pyrene 1.1E-03 (ugtm')'' NA 3.9E.•OO (mg/kg-<1)'0 B2 (Probable human carcinogen) CaiEPA 0912009 

N-Ntrosodiphenylamine 2.6E-<l6 (ugtm3f 1 NA 2.6E 06 (mgfkg-<fr' B2 l Probable human catcinogen CalEPA 0912009 

Naphthalene H E-05 (ugtm'r ' NA 12E-01 (mglkg-d)·' Cl Possiible Hum110 Carcinogen CatEPA 081200< 

1,1;2-Trid'lloroetl.ane 1.6E-05 (ugtm3f' NA 5.6E-C2 (mgfkg-d't C I Possible human c arcinogen IRIS 512712010 

1 ,2.~-Tri.c:hlorobenzene NA NA NA NA NA NA NA NA 

1,2,4-Trimelhylbenzene NA NA NA NA NA NA NA NA 

1,2-0ibromo-3-dJioropropane 6.0E-03 (ugtm'r ' NA 2.1E<OI (mg/kg-<1)"1 
NA PPRTV 0810ll2006 

1 ,2-0kNoroethane 2.6E· 05 (ugtm')'' NA 9.1E-02 (mglkg-d)"' 82 1Probabfe human carcinogen IRIS 512712010 

Bl!flZ.enl!!l 7.6E· 06 (ugtm'r' NA 2.7E-02 (mgil<g-d)"' Ai~h~cMdn~ IRIS 512712010 

Bromocichloromethane 3.7E-05 (u~'r' NA 1.3E-<>I (mg/kg-<1)'' B2 I Probable human caH~nogen CaiEPA 0912009 

Ctllotoclbfomometbane VE-05 (ugtmlr1 NA 9 .5E-02 (mglkg-d)"' C I Poui)le human catelnogen CaiEPA 0912009 

Chtocofonn U E-05 (uSJI'mlr' NA 8 .1E-02 (mglkg-d)·' 821Probable human earc:inoQen IRIS 512712010 

cl•-1.2-0iti\IOIO.U.O... NA NA NA NA NA NA NA NA 

Dlchkw'odi•uOJome'ihMe NA NA NA NA NA NA NA NA 

0 I Not cfassifia.ble as to human 
Ethylbenzene 

2 .5E-<l6 (ugtm'r' NA 8.8E.03 (mgll<g-d)·' eordnogenlclty CalEPA 1112007 

etra.chloroethene 5.9E-06 (ugtm3r ' NA 2.1E·C2 (mgll<g-d)"' NA CalEPA 0912009 

oluene NA NA NA NA NA NA NA NA 

TrichaorOI!!If'lene 2 OE-06 (uglm'r' NA 7.0E-03 (mg/l<g-d)"' NA CoiEPA 0912009 

Vinyt chloride- a '*ft life 4.4E-06 (ugfml-r' NA 1.5E-02 (m~-d)-• A I Kno'Mlllkefy human carcinogen IRIS 512712010 

~nyt cNorlde - child life U E-08 (ugfmlr' NA 3.1E-C2 (mg/kg·d)·' A 1KnoY.nnikefy human carcinogen IRIS 512712010 

T otaJ Xytenes NA NA NA NA NA NA NA NA 

Aldrin ~.9E-03 (ugfm
3r' NA 1.7E•01 (mg/kg·d)·' 82 / Probable human carcinogen IRIS 512712010 

Oiel- 4.6E-OJ (ugfm1f , NA 1.6E•01 (mglkg-d)·' 821 Probable human carcinogen IRIS 512712010 

Heptroctolor 1.3E-03 (ugtm3)-1 NA 4 .6E.OO (mg/kg-d)"' 8 2 / Proba ble human catclnogen IRIS 512712010 

HeptecH01 epodde 2.6E-Ol (ugfm3)-1 NA 9.1E•OO (mglkg-d)"' 8 2 1 Probable Mlman carcinogen IRIS 512712010 

CaiEPA • CalifOI"YN EPA 

lRIS = l:ntegra.ted Risk Information System 

PPRTV = P rovisional Peer-R eviewed Toxicity Value 

(1 ) IM.alationCSF::: lnt\alation Urit fisk x 70kg x 1120 mllday x 1000 ogfmg 

(2) Far IRIS values, the date IRIS wasseau:I"IHI. 

For rem aining values, the date or the conesponding reference is presented. 
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--

-- --

TABLE C-23 


SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR SITE-RELATED COPCs 


REASONABLE MAXIMUM EXPOSURES - CONSTRUCTION WORKERS 


NAS SOUTH WEYMOUTH. W EYMOUTH. MASSACHUSETIS 


enafio Timeframe: Future 


eeeptor Population: Construction Woliter 


eceptor AgA~ Adull ~ 
Medium Exposure Exposure 

Medium Point 

!AJI Soil co-s n.) All SOli (0-6 "-l B.n!dlng 81 

Exposure Point Total 

El<posure Medium Total 

AJi Buildif1g 81 

Exposure Poinl Total 

Exposure Medium Total 

edjum Total 

Chemical 

or Potential 

Concem 

Benzo(a)pyrene Equivalents 

Arsenic 

Chromium 

l e ad 

Manganese (Soil) 


hemlcal T<Mal 


Benzo(a}pyrene Eql.ftvafents 
Arsenic 
ChromMn 
l eod 


M anganese (Soil) 


ilehemlcal Total 

Ingestion 

SE~ 

I E-07 

3E-07 

4E-07 

PAGE 1 OF4 

Inhalation 

I 
4E-10 
IE~ 

2E.OO 

2E-06 

CarcinogenM: Risk 

Dermal External 

(RodiatiOo) 

2E-08 
7E-09 

-

I 2E-08 I I 

I - I - I 
I I ~ 

Exposure 

Routes TOial 


7E-08 


1E-07 


3E-07 


•E-07 

4E-07 

4E-07 

4E-10 
IE~ 

2E.OO 

2E-06 

2E-06 
-= 
2E-06 
= 3E-06 

Primary 

Target Organ(s) 

NA 

sm.cvs 
None Reponed 

NA 

I 
CNS 

I NA 
NA 

Lungs 
NA 

CNS 

I' 

Non-Carcinogenic Hazard Quotient 

lngesuon tnhalatlon Dermal 

0 .02 0.001 

0.01 

0.003 

003 0.001 

0.02 
0.02 

0.4 

0.4 

Eltposure 


Routes Total 


0.02 

0 .01 

0.003 

0 .03 

0.03 

0.03 

0.02 
0.02 

0.4 

0.4 

0.4 

0.4 

0.5 

10/10/2013 



TABLE C-23 


SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR SITE-RELATED COPCs 


REASONABlE MAXIMUM EXPOSURES· CONSTRUCTION WORKERS 


NAS SOUTli WEYMOl!TH. WEYMOUTH, MASSACHUSETTS 

enario Tlmeframe: Future 


eeeptor Population: Constrv~ion WoJ11;er 


eceptor Age: Adultr 
Medium Exposure Exposure 

Medium Point 

Shalow Groundwater Shal ow Groundwater Buikflng 81 

ElcposutePolrn Total 

Exposure M edium Total 

Chemical 

of Potential 

Concern 

1. 1.2·Trichloroetha ne 

1,2 .4-Tfichlorobenzene 

1.2,4-Trimelh~enzene 

1.2-0ibromo-J.cl!loroprop.;ne 

Benzene 

Bromodichloromethane 

Chfofodibromomethane 

CNorofoon 

cis-1.2·Dk:htoroethene 

Dichkx"odifluoromethane 

Eth~nzene 

T etrachloroett\en a 

Trichloroethe.ne 

V.nyt chlortde 

Benzo(a)pyrene Equivalents 

Naphlhalene 

Aldrin 

Dieldm 

HeptaeNor 


Heptac:l\lorepollide 


Arsenic 


Cadmium (Water') 


Lead 


Manganese (Water) 

Zinc 

IJc!>emieal Total 

PAGE 20F 4 

Carcinoge nic. Ri~ Non-Carcinogenic: Hazard QuoHent 

ln.gestion Inhalation Dermal External Exposure Primary lngeslion Inhalation D ermal Exposure 

(R""ation) Routes Total Target Organ(s) Ro<JieS Total 

2E-11 2E-10 3E-10 Blood 0.000006 .. 0.00007 0 .00008 

4E· 11 .. 7E·09 7E·09 Adrenals 0.00001 .. 0.002 0.002 

- NA -
4E-11 - 9E-IO IE-09 NA 0.00002 .. 0.0004 0.0004 

2E-10 5E-09 5E-09 Blood 0.00008 .. 0.002 0.002 

6 E· 12 - 6E· 11 7E·11 Kidney 0.0000004 .. 0.000003 0.000004 

1E-11 1E-10 1E-10 Lhm 0.0000005 -  0.00000. 0.0 00005 

3 E·11 .. 3E-10 - 4E-10 Uvef 0.000007 .. 0.00008 0.00008 

Blood 0.0003 .. 0.004 0 .005 

.. .. .. .. Body Weight 0.000005 .. 0.00008 0.00009 

SE-11 4E-09 4E-09 Uver, Kidney 0.000003 - 0 .0002 0 .0002 

GE-08 4E-06 4E-06 Liver 0.0008 .. 0.05 0 .06 

GE-11 .. 1E·09 - 1E·09 NA -
3E-09 2E-08 3E-08 Liver 0.0 0009 .. 0.0007 0 .0008 

SE·11 .. .. - SE·11 NA - . . - -
.. Body Weight 0.00007 .. 0.006 0 .006 

•E-11 4E-10 4E-10 u- 0.000005 - 0 .00005 0 .00006 

2E· 10 - 1E· 08 .. 1E· 08 Liver 0.00002 .. 0.001 0.001 

4E-11 2E·09 2E·09 Live< 0.000001 .. 0.00007 0 .00007 

3E-11 .. 6E·09 .. 6E-09 Liver 0.00002 - - 0.004 0.004 

4E.W 4E-09 .. 8E·09 Skin, cvs 0.0 006 .. 0.0006 0 .001 

Kidney 0.0 006 -  O.QI 0.01 

NA 

CNS 

Blood I 0.003 

0.0 004 

0.1 

0 .0006 

7E-08 •E-as •E-as 0.006 0.2 

4E 06 0.2 

4E-06 0.2 

10/10/2013 

http:Trichloroethe.ne


TABLEC·23 

SUMMARY OF RECEPTOR RISKS AND HAZAROS FOR SITE-RELA'rED COPCs 


REASONABLE MAXIMUM EXPOSURES · CONSTRUCTION WORKERS 


NAS SOUTH WEYMOUTH. WEYMOUTH, MASSACHUSETTS 


PAG£ 30F4 

tenario nmeframe: Future 

eeeptor PopulaUon: Constru~ion WOlker 

ll'luptor Aae: AdUlt 

Medium Exposure El<posure Chemical Carcinogenic Rlsk Non-Carcinogenic Hazard Quotient 

Me<!itlm Point of Potential 

Concern Ingestion lnhalalion Dermal Extema1 Elq>osuno Primary Ingestion lnhalatjon Dermal Eltposure 

(RadiatiOJl) Routes Total T~~getOrgan(s) Routes Total 

Shalow G roundwater AA Buic!lng81 ~ , 1.2-Trichloroethane 1E-07 1E-07 NA 

1 ,2.4-Trichlocobenzene NA 0.9 0.9 

1,2,4-Trimetnyt>enzene NA 0.8 0 .6 

1 ,2-Dlbrom»clltoropropanc 41:·00 .. - 41:~ Tt)~tes 

Benzene 1E·06 1E-06 Blood O.J 0 .3 

Bromodlcnloromethane 7E-08 - 7E· 08 NA 

Chlorodibromomethane 6E·08 .. SE-08 NA 

Chloroform 5E·07 6E·07 Liver 0.02 O.G2 

d s-1.2-Dichloroetnene .. - .. NA .. ·-
Dichlorodifluoromethane .. - NA 0 .1 -· 0 .1 

Ethylbl!nzene 3E-07 - - JE-07 Developmental 0.008 .. 0 .008 

Tetrachloroethene 1E· 05 - - 1E·05 Liver 0.6 -· 0.6 

T richloroethene 5E.07 - SE07 CNS 2 .. 2 

Vinyl cnloride SE-07 · 6E·07 Liver 0.09 · 0 .09 

Benzo{a)pyrene Equivalents .. - - NA - .. 
Naphthalene 1E.05 1E-06 Nasal 10 10 

Aldrin NA 

Dieldrin NA 

Heptachlor NA 

Heptachlor epoxide NA 

ArS.erue NA 

Cadmlum (Water) NA 

Lead NA 

Manganese (Wate r) CNS 

Zinc NA 

hemkal Total 3E-05 JE-05 14 14 

E.xpo5ure P oint Total 3E-05 14 

Exposure Medium Tolal 3E·05 14 

Medium Total 4E-05 15 

Re<:eptor T otol Receptor Risk Total 4E·05 Receptor H I T otal 15 

10/ 10/2013 



TABLE C-23 

SUMMARY OF RECEPTOR RISKS AND HAZARDSFOR SITE-RELATED COPCs 

REASONABLE MAXIMUM EXPOSURES • CONSTRUCTION WORKERS 

NAS SOUTH WEYMOUTH. WEYMOUTH, MASSACHUSETTS 

PAGE 4 OF4 

o Tlmefram e: Future 

or Population; Construdlon Walker 

Receptor Age: Aduft 

Medium Exposure Exposure Chemical Carcinogenic RiK Non~Carcinogenic Hazard Oootient 

Medium Point of Potential 

Coocem Ingestion I Inhalation I. Dermal 1Eldemal l Exposure Primary 1Ingestion ! Inhalation I Dermal l Exposure 

(Radiation) Rooles Total Target Organ(s) Routes Total 

Total Adrenals H I 0.002 

Total 8100<1 H I 0.3 

Total BodyW~hl HI 0.006 
Total CNSHI 2 
TolaiCVSHI 0.02 

To1al Developmenta' HI 0.008 
Total Kidney HI 0,01 

Total liverHI 0.7 

TClal Lungs HI 0.02 
Total NasalHI 10 

T olal Nons Repon:ed HI O.Ot 
T olal Skin HI 0.02 

10/10/2013 



TABLEC·24 

SUMMARY OF RECEPTO!l RISKS AND HAZARDS FOR SITE.J<ELA TED COPC< 

REASONABLE MAXIMUM EJ(POSURES · CHILD RESIDENTS 

NAS SOUTH WEYMOUTH. WEYMOUTH. MASSACHUSETTS 

PAG E 1 Of 4 

nario Timeframe: Future 

:eceptor Populii~tion: Resident 

Medium ExPQ$ure Exposure Chonacal Carcinogenic Risk Non-Carcinogenic Mazard Quotient 

Medium Point of Potential 

Concem lngestlon lnholalloo OermaJ Extemal ExposiJfe Primary Ingestion Inhalation Oermal Exposure. 

(Radiation) Rovtes Tohll Target Organ(s) Routes Total 

uuwo SIJfface Soli FutUfe Surtace Soil Building 81 Benzo(a)pyrene Equivalents 2E-05 - 7E~ 3E-OS NA - -
Arsenic: 6E~ - SE-07 - SE-06 Sldn.CVS 0.1 .. 0.01 0.2 

Chromium 6E-OS 6E-tl5 None Reported 0.08 .. - 0.08 

lei!ld - . . NA - .. 
M211g3n..o (SoiQ - - .. C NS 0.03 0.03 

Chenical Total 8E-tl5 - 7E~ - 9E-OS 0.3 - 0.01 o.3 

Expo5ou.re Point Total 9E-OS 0.3 

Exposure Moedium T<U.I 9E-05 o.3 

~umTotal 9E-05 0 .3 

10/ 10/2013 
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TABLE C-24 

SWMARY OF RECEPTOR RISKS AND HAZARDS FOR SITE·RELATEO COFCs 


REASONABLE MAXIMUM EXPOSURES - CHILD RESIDENTS 


NAS SOUTH WEYMOl!TH. WEYMOliTH, MASSACHUSETTS 


PAGE 20F 4 

eceptor Population: Resident 


:eceptorAge: Child 


Medium Exposure Exposure Chemical Carcioogenlc Rusk Non-Carcinogenic Hazard Quotient 

-um Point of PotentialI I 
Cotv:atn lnhalatlon Derma! Ext«nal ExllOSut• Primary Ingestion inhalation Dermal EX.posure 

(Radiation) Routes Total TO<gOI Organ(s) Routes Total 

I! I~Mtlon 
~m:t~ter !Groundwater Building 81 11,1.2·Trichlofoethane 6E.()7 3E·O& 6E·07 Blood 0.03 ·- 0.002 0.03 

1.2.-'-Trichloroben:zene 1E.()6 - 1E-o6 - 2E·06 Adfenals 0.05 .. 0.04 0 .08 

1.2,4--TrimethylbenZelle -- - -- - -- NA 
1.2-0ibromo-3-chlofopropane 5E.()S - 6E.()7 - 6E.()6 NA 0.07 -- 0.008 0.08 

1.2.()ichloroethane 2E.()S - 5E-08 - 2E·06 NA 0.01 .. 0 .0003 0 .01 

Benzene 5E.()S - 6E.()7 - 6E·06 Blood 0.3 .. 0.03 0.3 

Stornoellchloromelhane 1E.()6 - 5E-08 - 1E.()S Kidney 0.010 .. 0.0005 0.01 

Cl\k)rodlbromomethane 2E.()7 - 1E-08 - 3E.()7 Liver 0.002 -- 0.00008 0.002 

Chloroform 6E.()S - 4E.()7 - 6E-1l6 Liver 02 .. 0.01 02 
cis.-1.2-Dictdoroetheoe . . .. .. Blood 1 0.10 1 

I - 

- - · -
Oichlorodifluorometllane - - - -- - -- llodyWeigh4 0 .05 .. 0.004 0.06 

Elhyfbenzene 3E-o6 - 1E-o6 - 5E-06 liver. Kidney 0.1)3 .. 0.01 0.05 

Twachlotoe1hene SE-02 - 2E-02 - 7E-1l2 liver 105 .. 41 146 

Toluene -· - -- - -· Kidney 0.6 .. 0.1 0.7 

jTotal Xylenes: -- - -- - -- Body Weighl 0.04 .. 0.01 0.05 

9E-o6 1E-o6 1E-1l5 NA 

1nyl chloride 3E-1l4 - 1E-1l5 - 4E-04 Uver 0.4 .. 0.01 0.4 

1.4-.0ioxane 7E.()7 - 2E-09 - 7E-07 NA 0.008 · - 0.00002 0.008 

~~k>roelheno - 

.. .. .. ..2-Methyln.iiphthalene - - Lungs I 0.5 I I 0.4 I 0.9 

Ben:o{a)pyrene Equivalents 4E-OS - -· - 4E-05 Nil 

Bis(2.ethylhexyl)phlhalate 2!;-o6 - ;<!;.OS - ·~.Q\1 Uv~r I Q.OI) I .. I o.oa I 02 

N-NitrosocllphMytamlne 1E-1l6 - 3E-1l7 - 2E-1l6 Nil 

Naphthalene .. - .. - .. Body Weight 0.3 -- 0 .1 0.4 

Aldrin 8E.()7 5E-08 6E·07 Uver 0.02 .. 0 .001 0.02 

Dieldrin 4E·06 - 2E-o6 - 6E·06 Liver 0.06 .. 0 .03 0.08 

Heptachlor 9E-1l7 - 3E-1l7 - t E-06 l iver 0.005 .. 0 .001 0.006 

Heptachlor epoxide 7E-07 - 7E-1l7 - t E-06 l iver 0.07 .. 0.07 0.1 

.. .. ..""'mony - - Blood I .. 0.04 

Atsenic aE-05 - 4E-1l7 - 6E-05 Skin, CVS 2 - - 0.000 

Cadmium (Wate-r') .. - .. - .. Kldnoy 2 -- 0.2 

Le.O .. - .. - .. NA 

Manganese (Water) .. - .. - .. CNS 18 .. 2 I 20 

Zin< .. - .. - .. Bk>od 1 ·- 0.004I I I 
~hemcol Tolol SE-02 - 2E-02 - 7E·02 I 135 - I 44 lr 179 

!Exposure Point Total 7E·02 179I II 
Exposure Mecfiom Total II u 7E·02 I I 179 

10/10/2013 



- -

- - -

~narioTimeframe: Future 

Medum I Exposure ExposlKe 

Medium Point I 
roundwaler Building 8 1 IAif I 

TABLEC-24 

SUMMARYOf RECEPTOR RISKS A.NO HAZARDS fOR SITE-RElATED COPCs 


REASONABLE MAXIMUM EXPOSURES· CHILDRESIDENTS 


NAS SOUTH WEYMOUTH. W EYMOunt. MASSACHUSETTS 


PAGElOF4 

I 
 Cbenical Carcinogenic Risk 


of Potential 

c.,..,.m I! Ingestion Inhalation Dermal External 

(Radiation) 

1,1.2-Trichlaroethane - 6E-07 
1.2,4--Trichk>tobenzene - 1E-06 - 
1.2,4-Trimethytbenze ne - .. 
1~..Qibromet-J..d"llofQPfopillle - SE-06 

1,2-0iei\I<K ..Ih:!N! 2E-06 
eanz:~ne SE-06 

Bromocflchlotomethane 1E-06 - 
ChkH"odlbromomethane - 2 E·0 7 -
Chktrroform - 6E·()6 

c:is-1.2-DichiOJoethene -
OichlorodiPuoromethane -
Ethytbent e ne J E-06 - -
Tebaehloroelhene - SE-02 - 
Toluene 

T otal Xytenes -
TridtJoroethene 9E-06 - 
Vinyl ehlorlde - 3E-1l4 - 
1,4-0ioxane - 
2-Methyk'laphthaJene - .. 
Benzo(a)pyrene E·quiva.lenti - .. 
Bis(2~thylhexyt)phthalale 

N~IIMMl~l\ellyiAft\IM - 
Naphthalene - .. -
Akfrin - -
Diekfrln 
H eptachlor - -
Heptachlor epoJCide - - -
Antimooy - .. 
Arsenic: -
Cadtrium (Walet) 
lead - 
Manganese (Waler) - .. - 
Zinc - .. -
Chenical T otat 5E·<l2 

& posure 

Routas Total 

6E-07 

tE-06 

5E·06 

2f. ()6 

5E·06 

1E·06 

2E-07 

6E-06 

.. 
JE-06 

SE-02 

.. 

.. 
9E·06 

3E·04 

.. 

.. 

.. 

.. 

.. 

. . 

.. 

.. 

SE-02 

SE-02 

5E·02 

1E-01 

Primary 


Ta~tOrgan( s) 


NA 

NA 

NA 

Teslcs 

NA 


Blood 


NA 


NA 


Liver 


NA 

NA 

Developme<1lol 

U ver 

CNS 

CNS 

CNS 

Uver 

NA 

Nasal 

NA 

NA 

NA 

Nasal 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 


CNS 


NA 

Non-Ca rcinogenic Hazard Quotient 

Ingestion lnhalaiioo Derm~ Exposure 

Rou,es T l'llal 

..0.03 0.03 

.. 0.05 0 .05 

.. om .. 0.07 

.. 0.0 1 .. 0.01 

..0.3 0.3 

0.010 .. 0.0 10 

.. 0.002 .. 0.002 

.. 02 0.2 

0 .05 0 .05 

0.03 0 .03 

105 105.. 
0.6 0 .6 

0.04 0 .04 

I I I .. I 0.4 

I .. I 0 .5 I .. I 0.5 

0.4 

0~ 0.3 I .. I I .. I 

.. .. 109109 

109 

109 

I I I 

238 

Exposure Point Total 

Exposllle MediumTotal 

·~iumTalal 

Reeeplor Total Receplor Risk Total 1E-01 Receptor HI Total 288 

10/10/2013 



TABLE C.24 


SUMMARYC* RECEPTOR RISKS I>KJ HAZARDS fOR SITE-RELATED CDPCo 


REASONABLE WV(I- EXPOSURES · CHILD RESIOEHI'S 


HAS SOUTH WEYMOU1M. WEYMOUTH. MASSACHUSETTS 


I PAGl•OF• 

E~T--.f-peorP-on: -om 
oc:epeor Ago: Child 

&pooUit e...,.... a.emo.l C<Md-Riok-urn 
Poi,.. ol Poleoli8l - Concern c-. l e. • .- l Expo&t.re~·l-~l Primary l 

(R-) Routes Total T......O!von(>J 
Noles: 

1 • .._iutagetic ctuunlcllls wen~ evMiaftod In acCOfdance y.Mh USEPA'I Supplemental Gt.id~nce f«Assessing SuM:apllbilly from Earty.tlht E1posure lo C.tdnogens (2005) 

l llha&Mon exposures are •sumed 10 be oquef lo thl 111 poiUIH rtom ln!gn:tion ofgroundwater 

Noft..Cofdnogtnoc-Olden! 

' 

lngeollon 1'-lo""" l Oetmol l e..,..... 
R..-TcMaJ 

T-Adltnoll HI o.oa 
TOitl BlOOd HI 5 

Tollll Body Wolghl HI 05 
Tolol CNS HI 21 
TOI•ICVS HI 2 

Tolal Oevelopm•ntl l H 003 
Tolal Kldnoy HI 3 

Total i..IYtt HI 253 
Tolal lungo HI 0-9 
Totll Nasal H 0.7 

Total None Rep0r1td H 0. 1 
TOitl Skin HI 2 

10/10/2013 
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TABLE C-25 

SUMMARY Of' RECEPTOR RISKS AND HAZARDS FOR SITE-RELATED COPCs 

REASONABLE MAXIMUM EXPOSURES · CHILO RESIDENTS 

NAS SOUTH WEYMOUTH. WEYMOUTH, MASSACHUSETTS 

PAGE 10F 4 

cenario nmelrame: Future 

eceptor Population; Re5idenl 

eeeplor ~e: Child 

Medium Exposure Exposure Cherrical Carcinogenic: Risk Non-Cardnogenic Hazard Quotient 

f!.1edium Point of Pote""ial 

Concern Ingestion lnhalatlotl Dermal External Exposure Pnmary lng~on Inhalation Dermal E.xposure 

(Radiation} Raul"' Total Target Organ(s) Routes. Total 

AI Soi I (0-G ft.) AI Soil (0-G ll) Bu1ldlng 81 Benzo(a)pyrene Equivaletlts 1E-05 - SE06 - 2E-05 NA - .. 
Al'$8niC SE-06 - 4E-07 SE-06 Sldn,CVS 0 .1 0.01 0.1 

Chromium 7E-05 - .. 7E-05 None Reported 0.10 . . 0.10 

Lead .. - NA - -
PAongooeoe (SoiO - .. CNS 0.02 .. - 0.02 

herrical Total 8E-05 SE-06 - 9E-05 02 0.01 0.2 

ExposUfe Point Total 9E-OS 0.2 

Exposure Medium Totat 9E-OS 0.2 

Medum Total 9E-OS 0.2 

10/10/2013 



TABLE C-25 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR SITE-RELATED COPC$ 

REASONABLE MAXIMUM EXPOSURES - CHILD RESIDENTS 

NAS SOUTH WEYMOUTH, WEYMOUTH. MASSACHUSETTS 

PAGE 2 0 f( 

nario limeframe: future 

eceplor Population; Residenl 

Medium I Exposure 

Medium I Ekpos.ute 

Point I Chemical 

of Potential II 
Carcinogenic Risk II Non-Carcinogenic Hazard Quotient 

Concern ~ lf1110$ti0fl Inhalation Dotmol Ekll!!!mal Exposure Primary Ingestion Inhalation Dermal EKposure 

gGroundwater IGroundwater I Building at 1. 1.2-Trlchroroetl\ane 6E-07 - 3E-08 

(R-on) 

-
Roules Total 

SE-07 

T"'D"IOrgan(o) 

Blood 0.03 - 0.002 

Route$ Total 

0.03 

1,2,.(..Trichtorobe-nznna 1E-06 - 1E-otl - 2E-06 Adrenats 0.05 .. 0.04 0.08 

1.2,4-Trimethytbenzene - - - - .. NA 

12-0ibromo-3-<:hklropropo;~ne 5E-06 - 6E.07 - SE-06 NA 0.07 - 0.008 0.08 

1.2--0ichloroethane 2E-06 - 5E·08 - 2E-06 NA 0.01 - 0.0003 0.01 

Benzene 5E-06 - 6E·07 - SE-06 Blood 0.3 .. 0.03 0.3 

B.romodicttlolometl\ane 1E-OO - 5E-08 - 1E-06 Kidney 0.010 - 0.0005 0.01 

Chlorodibromomethane 2E-07 - 1E-08 - 3E-07 Uver 0.002 - 0.00008 0.002 

Chloroform 6E-OS - 4E.07 - SE-06 Liver 02 - O.ot 0.2 

d$-1,2..0ichloroethene - - .. - - Blood t - 0.10 

OichkM"odifkJotomechane - - - - - Body W.,;ghl 0.05 .. 0.004 0.06 

Ethylbenzene 3E-06 - 1E-06 - SE-06 Liver, Kidney 0.03 .. 0.01 0.05 

Tetraehloroethene 5E-02 - 2E-02 - 7E-02 Liver 105 .. 41 146 

Toluene - - - - .. Kidney 0.6 .. 0.1 0 .7 

Total Xylenos - - - - .. Body Weight 0.04 .. 0.01 0.05 

Trictlloroethene 9E-06 - 1E-06 - I E-05 NA 

V.nyt chloride 3E.Q4 - 1E~ - 4E·04 liver 0.4 - 0.01 0.4 

1,, -Dion ne 

2-Methyl"a.ptltha~e 

7E-07 

.. 
-
-

2E-09 

-
-
-

7E-07 

-
NA 

Lungs I 0.008 

0.5 I -
- I 0.00002 

0 .4 I 0.008 

0.9 

Benzo(a)pyre.ne Equivalen4s •E-O$ - .. - 4E-05 NA 

Bis(2..,thyll1exyQphtha!ate 2E-06 - 2~-(16 - ~E-116 Uver I 0.011 I .. I 0.08 I 0.2 
N.-NftrosodlpMnytarnfne IE-06 - 3E-07 - 2E-06 NA 

Naphthalene - - - - .. Body Weight 0 .3 .. 0.1 0 .4 

Akfrin aE-07 - SE-08 - 8E·07 Liver 0 .02 .. 0.001 0.02 

Dieldrin 4E-06 - 2E-06 - 6E-06 Uver 0.06 .. 0.03 0.08 

Heptachlor 9E.07 - 3E-07 - IE-06 Liver 0.005 - 0.001 0.006 

Heptachlor e poride 7E-07 - 7E-07 - IE-06 Uver 0.07 .. 0.07 0.1 

~mony - - .. - - Blood 1 - 0.04 

~ic 6E~ - 4E-07 - 8E-05 Skln,CV S 2 - 0.009 

Cadrrium (Walol) - - - - .. Kidney 2 - 0.2 I 2 

lead - - - - .. NA 

Manganese (Water) 

lin<: 

JEherrical Total I 

-
.. 

SE-02 

-
-

-

-
-

2E.02 

-
-
-

.. 

.. 
7E-02 

CNS 

Blood I 18 

I 

I 135 

I 
I 

.. 

.. I 
I 

2 

0 .004.. I 

l 

20 

179 

rE:xposure Point Total 

Exposure Medium Total I 
7E-02 

7E-02 
I 
n 

179 

179 

10/10/2013 
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--

n:atlo Tlmefra~: f utute 

Medium I Exposure Exposure 

Medium PointI 

roundwater lAir I Bulldlng81 

fe:xpos.-ePofnt Total 

Exposure Medium Tota~ 

ledium iotaJ 

TABLE C-25 


SllloiMARY OF RECEPTOR RISKS AND ~liZARDSFOR SITE-RELATED COPC• 


REASONABLE MAXIMUM EXPOSURES- CHILO RESIDENTS 


NAS SOUTH WEYMOUTH, WEYMOUTH. MASSACHUSETTS 


PAGE 30F 4 

Chenical C~rcinogencRisk 

of Potential 

ConcMl Inhalation OermaJ Extecn.aJ 
I 

I! ln-~on 
(Radio""') 

1.12 · Trlchtotoethane - BE-07 
1,2~4-Trichlofobenzene - 1E.OS 
1.2..4-Trimcthytbenzene  .. 

1,2-Dibromo-3--<:hloropropane - 5E-<l6 
1 ,2-tliohiO<oothone 2E.{)8 - 
Benzene - SE-<16 
SromOdlc:hloromethane 1E-<l6 - 
C.htorodlbfomomethane - 2E-<l7 
Chloroform - 5E-<l5 
cis--1.2-0ichtotoethene -
Didllorodifluoromelflane - -
Ethytbefizene 3E-OO 
Tetradlloroelhene - SE-02 - 
Toluene - -
ToW~ Xylenes -
Trichkxoelhene 9E-06 - -

Vmyl chloride - JE-04 -
1,4-0io:.:aM 
2-Methylnaphlhaleno - .. 
Bonzo{a)pyrcne Equivalents - .. 

Bis(2-elhylhexyf)phll\alate 
N..Jftrosodiphenylanine - 
Naphthalene - -

Aldrin - -- 
Dieldrin - -- -

Heptachlor - .. -

Heplcachlor epo~jcje 
 -
An1irmny - -- - 
A!Mnlc .. -

Cadmum (Water) - -
Le11<1 
Manganese (Wat er) - - 
Zinc 
:henieal Tolal SE-02 - - I 

ExpoStlf8 


Routes Tocal 


BE-07 

1E-06 

.. 
SE-05 

2E.{)8 

SE-'lli 

1E-<l6 

2E-<l7 

6E-<l5 

.. 

.. 

3E-OO 

SE-02 

.. 

9E-OB 

JE-04 

.. 

.. 

.. 

.. 

5E-<l2 

SE-<12 

SE-<12 

1E-<l1 

Primary 

Target Orgon(s) 

NA 

NA 

NA 

Testes 

NA 

Blood 

NA 

NA 

Uve r 

NA 

NA 

Developmental 

Uver 

CNS 

CNS 

CNS 

U ver 

NA 

Nasal 

NA 

NA 

NA 

Nasal 

NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


CNS 


NA 


I 

Non-Carcinogenic Hazard Quotient 

lngestioo Inhalation Oarmaf Exposure 

Routes Total 

.. 0 ,03 0 .03 

0.0 5 0.05 

0.07 .. 0.07 

.. . . 0.01 0"0 1 

.. 0.3 0.3 

.. 0.010 0.010 

0.002 0 .002 

0.2 .. 0.2 

0 .05 .. 0 .05 

-- 0 .03 0 .03.. 
105 .. 105 

.. 0.6 .. 06 

0.04 .. 0,04 

I .. I 0 .4 I I 0.4 

I .. I 0.5 I I 0.5 

I -- I 0 .3 I I 0.3 

.. ..I 109 I 109 

109 

109 

288 

R~p1or Total Receptor Risk Total 1E-<l1 Receptor HI Total 

10/ 10/2013 
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TABLE C-2S 

SUAt.iARYOf RECEPTOR RISKS ANO HAZAAO$ FOil SITE-REI.\TED COPCs 


REASONABlE IAAXJMUM EXPOSURES • CHilO RESIDENTS 


NAS S0\1THWEYMOIIIH. WEYMOUTH MASSACHUSETTS 


I ,AG(40f4 

ET~F-•or Populftion: R..m..

oce!llori>Qe: CMd 

Medium e......,.. l&pc.ure ChemcaJ es...._R.ak ,__ 
POt'" ol-ol 

Concem a-.~- l '"""..tlon I I e.- I 
(Rodi-.)'---- L-- 

1 

Inhalation u posures are •ssOOltd to be tQu•l to thO tX~I,tf.. from~M:bOn oforounttwater. 

-·- Muteg·eRc c:henicalswere evaluated In ec:cotdanc.e !With USEPA'a Supplemenbll Guidance for Assessing Suscepbblity from Earty-Ufe EJposu-re to Caronogens (2005). 

~Halotd0uo4Mnt 

Exposure a-. l e._. 
Pmnary --11 l ---lRoutes Total T~Organls) Rout• Total 

TOIMAdtonoiiHI 008 

Total Blood HI s 
TOIOI Body WolghtHI o.s 

TotoiCNS HI 21 
ToloiCVSHI 2 

Total Oevetopmenl.. l-1 OOl 
Total Kidney HI 3 

Totol llvO<HI 253 
Total Longo HI 08 
Tolal NoeoiHI 07 

Total Nono R-nod HI 0 I 
TotaiStdnH 2 

10/10/2013 



TA8l£C-26 

SI.IL4I.IARYOF RECEPTOR RISKS N¥J HAZARDS FOR SITE-RELATEDCOPCs 

REASONABLE MAXIMUM EXPOSURES • ADUlT RESIDENTS 

NAS SOUTH WEYMOUTH. weYMOUTH. MASSACHUSETTS 

PAGt l0F4 

nario Timeframe: Future 

e<>ep!O< Poplllotloo: R-t 

Madlum E.tposano- E.tpoowt 

Point 
~· 

of l'c<ential 

c:onc.m "-*"" --
Caldnogeric Risk 

o...- Elr- Exposure I'Tima'Y 

~H...tdQuotient 

..__ - Ootmal Elrpos!R 

(R-) -T T..,...Oogan(s) Roates TOIM 

I.OUnl Surtac.Soll Fuuo Surface Soil B<.ilding 81 Bonz<>(o)pym>e Equiv- JE.QI 

2E.QI 

-
-

1E4; 

JE-07 

-
-

CE·OII 

JE.oe 

NA 

Sldft. CVS 

-
002 

.. 

.. 
-

0.002 

-
002 

Chromium 810-QI - .. - ee-oe None Reported 0 OOll .. - o.ooe 
l oad .. - · - .. NA - .. - -
Mangii\O!O (Sait) .. - - - .. CNS 0.003 .. ~ 0.003 

~hemlcal Total 1E.OS - 2E-(J6 - 2E-05 0 .03 - 0.002 0.03 

ExpootWt Point TOIOI 2E.OS 003 

Exposure Medium Tot:et 2E.OS 003 

~uml- 2E.OS 003 

10/10/2013 
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TABLEC-26 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR SITE-RELATED COPCs 

REASONABLE MAXJMUM EXPOSURES · ADULTRESIDENTS 

NAS SOUTli WEYMOUTli. WEYMOUTli. MASSACHUSETTS 

PAGE 2 or 4 

:e nario Tilr'lf!;framlll' Future 

Resident 

Medium I Exposure Exposure Chen'icat Carcinogenic Risk Non.C.ardnogenk: Hazard Q uotient I I ~ I 
Medium Point or Potential 

Ccncom g lngeo~on lnhalation Dermal External Exposure Primary lngestioo lnhalatJon Dermal Exposure 

(Radioti011) Routes Total TOigO! Organ(s) Roule5 Total 

~oundwaler IGroundwater Building 81 1, t ~-Trichloroethane 6E-07 - SE-08 - 7E-07 Bfood o.ooe .. o.oooe 0.009I 
1.2.~-Trichlorobeozene IE-06 - 2E-06 - 3E-06 Adrenals 0.01 .. 0.02 0.03 

1.2,4-Trlmelhytbe nl;ene .. - .. - - - NA 

1.2-Dibromo-3-c:hloropropane 2E-06 - 4E-07 - 2E-06 NA 0 .02 .. 0.00<1 0 .02 

1.2-Qicflklroe4hane 2E-06 - 9E-08 2E.()6 NA 0.003 .. 0.0001 - 0.003 
Benzene SE-06 - 9E-07 - 7E-06 Blood 0.08 .. 0.01 0.09 

- - · 0.0002 0.003Bromoclichlotomettlane 1E-06 1E-07 - 1E-<l6 Kid<ley 0.003 

Cbloroclbromomethane 3E-07 - 2E-03 - 3E-07 Uver 0 .0005 - - O,OOO<W 0 .0005 

Chloroform 7E-06 - SE-07 - SE-06 Liver 0.07 .. 0.006 0.07 
cis~1 ,2~idUOJOethene .. - . . - . . Blood 0.3 .. 0.04 0.4 

Oichlorodilluoromelhane - -- - -- Body Weight 0.02 .. 0.002 0.02.. 
Etbylbenzene 4E-06 - 2E-06 - 6 E-06 Liver. Kidney 0.010 .. 0.006 0.02 

Tetraehloroetbene 5E-02 - 3E-02 - 9E-02 Liver 30 -- 18 48 

Tolu ene -- - -- - .. Kldney 0.2 -- 0.06 0.2 

TOiaiXylonos .. - -- - -- Body Weight 0.01 -- 0.006 0.02 

Tric:Noroelhene 1E-05 - 2E-06 - 1E-05 NA 

Vinyl chloride: 1E-04 - 7E·06 - 1E-04 Uvef 0.1 .. 0.005 0.1 
1,4-Dioxane 8E-07 - J E-09 - 8E-07 NA 0 .002 - - 0.000008 0.002 

'2-Methylnaphthalene -- - -- .. Lungs 0 .1 0 .2 - -- 0.3I I I I 
Benzo(a)pyrene Equivalents 2E-05 - .. - 2E-05 NA 

!lis(2-<>lhylhnyt)plltholate 2E-Ile - 3E-06 - SE.OO Liver 0.02 .. 0.03 0.06I I I I 
N-Ntrosodiphenylamine 2E-06 - SE-07 - 2E-06 NA 

Napllthalone -- - -- - - - Body Weight 0.08 - - 0 .05 0.1 

~rin 9E-07 - 8E-08 - 1E-06 Uver 0.005 .. 0.0005 0.006 

Oiekirin 5E-06 - J E-06 - 8E-06 Uve1 0.02 -- 0.01 0.03 
Heptachlor 1E-06 - SE-07 - 1E-06 Llvor 0001 .. 0.0006 0.002 

HesQ.chlor epox;de 9E-07 - 1E-06 - 2E·06 Llvor 0.02 0.03 0.05 
Antimony -- - . . - .. Blood OA .. 0.01 0 .4 
Aroonlo 9E-05 - SE-07 - 9E-05 Skin,CVS 0.6 0.003 0.6 

Cadrrium (Waler) -- - -- - -- Kidney 0.6 -- 0.06 0 .7 

Lead - - - -- - .. NA 

Manga nese (Water) .. - .. - .. CNS 5 .. 0.7 6 

Zinc: -- - -- - -- Blood 0.4 - - 0 .001 0.4I I I 
IChemeel T<>W 5E-02 - 3E-o2 - 9E-02 39 - 19 saI I I 

E~eposure Point Total 9E-02 sa 
Exposu.-e Meclum Total 9E-02 sa 

10/10/2013 



TA8lEC·2e 


SINAARY ~RECEPTORRISKS AND HAZARDS fOR 5Hl:~El.ATEDCOPCs 


REASONABlE MAXIMUM EXPOSURES • AOUl T RESIDENTS 


I 
NAS SOUTH WEYMOUTH. WEYMOUTH MASSAQ1USETTS 

,AGt )Of 4 

EooT~: Fwn 
eoeptorPopllrion· -

..,..,.: Adult 

Medium Eapoaure- Exposure 

Point 

Chematl 

ofi'Ue<l!ial 

Cardnooenc RJslt ~c:inooeNC HeardOuaMnt 

Concern lngootion lnhliladon Dormol Extemat Elcposure Primary lngesllo<l 1 ltlhalodon O.rmal EXPMUN 

(R-) Routes Total TaJVOI Of9an(>) Rout• TOI.8~ 

IGrwndwata IAk Building a I 1, 1.2-Tricliloroethane &E-07 6E-07 NA 0.008 .. 0008 

1.2,4-Tr1chlorobenzene 1E· 08 1E-08 NA 0.01 .. 0.01 

1 ,2.4-Trkr'liBihytbanzene NA - .. -
12-Dibfomo...J...c:hloropt"opene 2E· 08 2E·06 Tesles 0.02 .. 0 .02 

12-0iehloroelhane 2E-06 2E·06 NA 0003 .. 0.003 

Benzene &E-08 &E-08 Blood 0 .08 .. 0.08 

Brornotlictlklromethane 1E-08 1E-06 NA 0 .003 .. 0003 

Chlarodibromometharw!l 3E-07 3E-07 NA 0.0005 .. 00005 

Chboform 7E·06 7E-06 Live< 0.07 .. 007 

ds-1,2-0icl\lo~@:M NA 0 .3 .. 03 

Clichaorodi~&nl NA 0.02 .. 0.02 

E'thyftlenzene 4E-Oe 4E-Oe ()evel<lpmenta! 0.010 .. 0 .010 

Twadlloroeln.ne SE-02 SE-02 U ver 30 .. 30 

T........ CNS 0 2 .. 02 

TOiaiXylonos CNS 001 .. 001 

T-oothene 1E-05 1E-OS CHS - .. -
inyl cllloride 1E-OO 1E-OO Lover 01 .. 0. 1 

~4-0iolcone--.,m.-
Senzo(a)pyrene EqiJ[Yaleftts 

NA-NA 

-
0 .1 

.. 

.. 
-

0 1 

Bio(2~ptohalaU NA 

~~~ NA 

~lene No>sal 008 008 

Aldrin NA 

1Cieldtfn NA 

Hoplaelllot NA 

Hoplxhlot opoxide NA 

I 
Anlimony 

Arsenic 

NA 

NA 

Cilllm um (Water) NA 

Lead NA 

Manganese (Water) CNS 

Zinc NA 

~ai Tolal SE-02 SE-02 31 3 1 

Expoau!e Polnl Total SE-02 31 

Ellposure Medium Total SE-02 31 

~odlumTOial 1E·01 89 

IRec:aptor Total R-piOI Rio- Tolol 1E-01 R-O<HI TOiol &a 

10/10/2013 



__ 

ario T'irnl!lnnn•• Future 

Medium E.a:poawe Eiposure 

Modlum Poin• 

Note$. 


1 - Mutagenic c:hemicafs were ev-.ted In ecconl1ne1 "Nth USE PA's Supplemental Glridance b 


tnhalatlon upostKes ••• assumed to be ~ual \0 the exposurn from ingestion ofgroundwatf!ll_ 


TABLE C-2S 


SUMMARY OF RECCPTOR RISKS AHO ~$FOR SITE.IIELA'I£0 COPes 


REASONABLEMAXI-EXPOSURES • AOUlT RESIDENTS 


NAS SOUTH WEYMO\m1. WEYMOUlM. MASSACHUSETTS 


PAG( 40f: • 

Chetrical C.rd-Rilk 


oii'Gtentiol 


Concern Oe<mol Exposure"-"on I lnholallon I I &-··I Primary 
(-) Routes Tot.J T~O!gon(s) 

Assessing SliScepibitty from E8ftt-Ufe E•posure to CwdnogGnl (2005). 

Non-Co'dnog"""' Ha..rd Q004ienl 

I lnge.lion llnhalolion1 O.lmol l 
_ 

Total Adrenets 1-1 

ToiMBioodHI 

T04ol Body Welghl HI 

ToiOICN$ HI 
ToleiCVSH 

Total 0eve\optnttfltl1 HI 
TOial Kidney HI 

T04ol LivetH 
T-Lung1H 
TOUINasaiH 

Total NOM Reported HI 
Tolal SkinHI 

Expoou<e 

RO<Jin T04ol 


003 

1 

02 
8 


08 

0010 

08 

78 

03 

02 

001 

08 


10/10/2013 



TABI.EC-27 

S1J1o;11,1ARY OF RECEPTOR RISKS J4K) HAlAROS FOR SITE-RELATED COPCa 

REASONABLE MAAIMUM EXPOSURES- ADUlT RESIDENTS 

NAS SOUTM WEYMOUTH. WEYMOUTH, MASSACHUSETTS 

PAG£ 10F4 

nario Timeframe. Fulure 

eceptQ4' POCJUtMon; Rnldenls 

lolodh.m Exposure e;..,....,. Chemeal Caronogoric Risk Noft..Ootdnogtftk: Hlllar<l ~nt 

-urn PoliO oll'.xenlial 

Concern lriQMion lnhallbon Oennal E>1omol 

(R~ 

E• posute 

ROUIHT-

Primaryr.,..Otgan(s) ·- - Oetmal Ellposwe 

R,.,._TO!ol 

!'ISoli (1).6 A.) AI Soli (0-6 It) B.tildingll B-oJ.,......EqoiY-· 2E-OII 

2E-OII 

-
-

IE-06 

2E-G7 

-
-

lE-011 

2E-OII 

NA 

Sldn. cvs 
-

001 

-
-

-
0.002 

-
0 .01 

Chromium IE-05 - - - IE-05 None Reported 001 - - 001 

lood - - - - - NA - - - -
Mangane•e (Soil) .. - - - .. CNS 0.002 .. - 0.002 

herricai Total IE-05 - IE-06 - IE-05 0,03 - 0.002 0.03 

Expoouro Point TotOI 

-

1E·05 0.03 

Exposure Medium Total 1E·05 0.03 

Medium Totol lE-GS 003 

10/10/2013 
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TABLE C-27 

SLOo<IMARY OF RECEPTOR RISKS AND HAZARDS FOR SITE-RELATED COPCs 


REASONABLE MAXIMUMEXPOSURES -ADULT RESIDENTS 


NAS SOVTH WEYMOUlli. WEYMOUTH, MASSACHUSETTS 


PAGE 2 OF 4 

.E!(:eptol Population: Residents 

.eceptor Age; Adult 

Non-Caranogenlc Hazard Quotient 

Medum Point of Potential II 
Concern II Ingestion Inhalation Del'rhlal ExtMnal bposure Primary logestion Inhalation Dennal Exposure 

{Ramalion) Routes TOI* Target Organ(s) Route5 Total 

Medium I E.pooure I E.xposure I Chemical I' 	 Carcmogenic Risk 

~roundwater ~Groundwater f Building 81 	 1.1,.2-Trichloroethane 5E..07 - 6E.OS - 7E-07 Blood 0 ,008 .. 0.0008 0.009 

1.2.4-Tdehlorobentene 1E-06 - 2E~ - JE..o& Adrenars 0.01 0.02 0.03 

12..4--Trimethylbenzene - - - - - - - - NA -
1.2-Dibromo-3-c;;hloropropane 2E~6 - 4E-07 - 2E-06 NA 	 0.02 -- O.G!M 0.02 

1.2-01chloroe4hane 2E-06 - 9E..o8 - 2E..Q6 NA 0 ,003 .. 0.0001 0.003 

Benzer.. 6E-{)5 - 9E-{)7 - 7E.(IE Blood 0.08 .. 0.01 0.09 

BromodichloromMhane 1E-{)6: - 1E-07 - 1E..(l6 Kidney 0.003 0.0002 0.003 

Chlororjjbromomethane 3E..07 - 2E-08 - 3E-(J7 Uver 0.0005 0,00004 0 .0005 

Chlorororm 7E.()6 - EiE-07 - 8E-{)6 Uver 0.07 -- 0.008 0 ,07 

cl$-, ,2..01chlotoethene Blood 0.3 .. 0 .04 0.4 

..BodyWolghl 0.02 0.002 0.02 

:::::<Cmolhano II 4E-06 I - I 2E-{)6 I - I 6E.(IE LivM. Kidney 0.010 -- 0.008 0.02 

Te-~oroelhOlle 5E-02 - 3E-02 - 9E-02 UveJ 30 18 48 

Tohtene Kidney 0.2 .. 0,06 02 
TobJIXyiMes Body W eight 0.01 0,006 0.02 

NA Tri<hloroelllene II 1E-05 I - I 2E-06 I I 1E-05IVrnyl cllloride 1E-G4 - 7E-06 - 1E-04 Uver 0.1 0.005 0 .1 

1.4-0ioKane 8E~7 - 3E-09 SE-07 NA 0.002 0.000008 0.002 

2-Methylnapl'lthalene lung'!j 0.1 .. 0.2 0,3 

NA 

I I I 
Benzo(a)pyrefte Equivalents II 2E-05 I I I - I 2E-05 
Bis(2-<!lhylhexyl)pl11oalalo 2E-06 3~-06 - SE·06 Llvor 	 0.02 .. 0.03 0.06I I I 
N-Ntrosodiphenytanine 2E-06 SE-07 2E-06 NA 

N~phth~lene Body Weight 0.08 0 .05 0.1 

!.Aldrin 9E-{)7 - 8E-08 - 1E.(IE Uver 0.005 .. 0.0005 0.006 

Dieldrin 5E-08 - 3E-06 - 8E-06 UvEH" 002 .. 0.01 0,03 

Heplllchlor 1E-08 5E-{)7 - 1E-06 Uv« 0.001 .. 0.0006 0.002 

Heplllclllor opoxide 9E-07 1E-06 - 2E-{)6 Uver 0.02 0.03 0,05 

Antimony Blood 0.4 0.01 0.4 

Alsenic II 9E-05 I I SE-07 1 1 9E-05 Slc!n,CVS 0.6 -- 0.003 0.6 

Cac;knium (Water) Kidney 0.6 0.08 0.7 

Lead 	 NA -
Manganese (Water) CNS 	 5 .. 0.7 6 

Zinc Blood 	 0.4 0.001 0.4 

39 I - I 19 ! 585E-02 I - I 3E-02 I - I~E-02 
Exposure Point Total 	 9E-02 = 58 

Ekposure Medium Total 9E-02 58 
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TABLE C-27 

Sl.UAARYOF RECEPTOR RISKS AJ«l HAZARDSFOR SllE-RElATEOCOPCs 

REASONABLE MAXIMUM EXPOSURES • AllULT RESIDENTS 

lUIS SOUTH WEYMOUTH. WEYMOUTH, MASSACHUSETTS 

PAGllOf4 

.,p..........,_
e·-~, F~ 1 
or/oqe AdtA 

Medium E•PI*if• E.Jposure Chomcal C...I-Risk Non-e.cinogeftc HaDrdOuoclent 

M-.m Polnl o1 Pole."''lial 

ean...m lngfttion 1 W..la!lon Oe<mol &lefnol El:posUI"@ Primaty I~ I IN!aletion J O.rmol I b .pos... 

(RidiOiion) Routes T~ Tatllet Organ(s) -ROU1H Tolal 

~..,..-... IAA" BuildingS! 1,1 2·Trichloroethane SE-07 - - SE-07 NA 0008 .. o.ooe 
1,2,4-Trichkwobenzene IE-Oe - - IE-06 NA 00! .. 0.01 

1,2.4-Tdmatl\ylbonzene .. - - .. NA - .. -
1.2-Dibromo-J...ehk>fopropane 2E-Oe - - 2E-06 Testes 0.02 .. 0.02 

12-0iehloroellllule 2 E-Oe - - 2E.QIS NA 0.003 .. 0.003 

Benzene 8E·OII - - 6E 06 Blood o.oe .. o.oe 
Bromodichloromethane IE OII - - !E-06 NA 0003 .. 0 .003 

Chlorodiblomomethane 3E·07 - - 3E-07 NA 00005 .. 0.0005 

Chloroform 7E·06 - - 7E-06 liver om .. 0 .07 

cls-1.2-DI-e NA 0.3 .. 03 

Oic:hlorodiflUCH"Omethane 

Elhylberu:ene 

Tenc:hlo<Oelllene 

r-.. 

4E-Oe 

5E-02 I -
- I -

- I 
4E-06 

5E.02 

NA 

I Developm~>nlal 

UveJ 

CNS 

002 

0.0 10 

30 

0.2 

.. 

.. 

.. 

.. 

0.02 

0010 

30 

02 

T-Xylenes 

Tric:hloroelhene 

V..,tc:!llo<ide 

1,4-0ioxane 

1E.05 

IE-04 I - I-
-
- I 1E.o5 

IE-04 I 
CNS 

~ 

Liver 

NA 

0 .01 

-
01 

-

.. 

.. 

.. 

.. 

001 

0.1 

-
2~ Nosal 01 .. 0. 1 

llenm(o)pyfeM Eqolv NA 

Bis(2~!e NA 

~osodip/len'jtamne NA 

Napheaakme N:asat ooe 0.01 

I NA 

IDieldrin NA 

Heptachlor 

He...,hlor_.ide 
NA 

NA 

'Antimony NA 

'Aisenie NA 

Cadnium (WateJ) NA 

Lead NA 

Manganese (Water) CNS 

ZJnc: 

IJchelricol TOlol SE.02 I - I - ~ SE-02 I 
NA 

31 3 1 

Expot.ure Point Total 5E· 02- 31 

Expoeute Medium Total 5E-·02 31 

)-AediUm Total IE-01 ae 
IR:eceplot Total R~or R••lt Ta~at f 1E..C1 R-HTo... u 
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oenal'lo Tlmeframe. Fututt 

:oc::eptot" PopulaUon: Rnldtnls 

eceptorAQ•: Adutt 

TABLEC-27 


SIJIMMRY OF RECEPTOR RISKS AHD HAZARDS FOR stTE-RELATED COPCo 


FU;ASONASlE MAXIMUM EXPOSURES · ADUlT RESIDENTS 


NAS SOUTH VleYMOUTH. WEYMOUTH, MASSACHUSETTS 


,AG£40f4 

e._..-. fxpooUN Cbenwcal c:.._.,eRill< 

&ole<fum Polnl ofP-""at 

Ccncaln ~,--, ~~~=~I
- -~ 

Noles: 

1 • Mut~ch.emieMIMft evat~J8ted in ac:coedance ¥lith USEPA'a Supplti"M.nUII GUidence lof Assessing Suscepibility from E.,.,..Ufe Exposure to Carcinogens (2005). 

lnba1ation u:posur• ..-.asumed kJ be equal tothe exposwes from irlgosUon of groundwarar. 

upo&~n 
pm-y

RCMAesT- Tatg.. Otgan(l) 

~~-O!Jobent 

llMnal, ~.- 1 - 1 

T-Ad<enalsH 

Total Blood H 

Total Body Weight H 

Total CNS H 
TolaiCVSH 

Total Oevetopmentat H 
ToloiKidnoyH 

Total Liver,... 
T...llur>g$H 
ToloiN.... H 

Total None Repo~edH 
TotaiSkin H 

I &.,....re 
RowsT01al 

0.03 

t 
0.2 


8 


0.8 


0.010 


08 


78 


0. 3 


02 


001 

o_e 
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TASU:C-21 

SIJMMARY OfRECEPTOR RISKS AND HAZARDS fOR SITE~lATEOCOPCs 

REASONABlE MAAIMUM EXPOSURES • UFELONG RESIDENTS 

NAS SOUTH WEYMOVTH, WEYMOLITH. MASSACHUSETTS 

,AG( l0f4 

rio TNnefnme: Fulu!e 

!eceplor Pop..tdon Rt!Sident 

'plor Ag.: Lifelong (Ch<ld + AdlliO 

Medium El~rl Exposure Chorrieol CaranogonocR.sk Non-Cordn- Ho..rd ~~ 

-..m Point ofl'ooonlial 

C""""m lngeslion IMolatlon Otrmol Exl>tmOI &posunt Primary lngesion lnha..tlon O.nnal ex_.... 
(R-) Routes Total TOJg<O Organ{s) Rout•Towl 

uluro surr.c.Soli Future Sutfec. Soil Bulking11 Benzo(a)pyrene Equivalents 2Eo0!5 - IE-OII - 3E·C5 

.Arsenic IE.otl - IE-Cl7 - 9E-Cl8 

Clwomium 7Eo0!5 - .. - 7E-C5 

Lead .. - .. - .. 

M3ngMtese (SciO .. - .. - . . 

Chefrical Total 1E-04 - QE·C8 - IE-04 ; 

Exposure Polnl Total IE-04 

E•poaure Medium Total IE-~ 

t>-umTollOI IE·~ 
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,no Tll"'»fsoa~: Futute 

Meclom Ewpoeure El<poouoo 

p..,.-•m 

proune...ler GroundMII'I' 8'-'ldinglt 

ElpoiUre Point Total 

E:.poaure MediumTotal 

TABLE C-28 

SUt.9MRY OFRE~PTORRISKS AND HAZARDS f OR SITE-RELATED COPC. 

REASONABLE MAXIMUM EXPOS~·LIFElONG RESIOEHTS 
NAS SOUTHWEYMO\ITH, WEYMO\ITH, MASSACHUSETTS 

'AGt ZOf• 

-..c.r...___, 
~I Cer~Ris){ 

of Potential 

Concem !nge5tion lnhoiiUO. O.unol E•tern•t Exposure Primary lngnlion lnhlation o.nn.l E 31po5UJ8 

(RodoOI>On) Roo1es Total T"'llel O!gon(s) Rw.esT01a1 

1 .12-Tiielll~e 1E-06 - eE-441 - 1E-06 

1.2,4-TricNot:obe.nzene 2E-06 - 3E-411 - SE-06 

1.2.•-Trimethytbenzeoe .. - .. - .. 
1.,2-0ibrorno-3-dlloropropaoe IE-06 - 1E.OS - 8E-06 

1,2--tlichk:lroetbane 3E-06 - 1€.07 - <E-06 

Benzene 1E-OS - 1E.OS - 1E-OS 

Bromodiictlloromethane 2E-06 - 1E-07 - 2E-06 

ChkN"odibromomethane SE-07 - 3E-41 - ee-01 

Chloroform 1E-05 - 1£-06 - 1E-05 

cis-1,2-0ic:hloroethene - .. -
OicNorodiftucromethane - .. -
~benzene IE-06 - <IE-06 - 1E-05 

T-ellloroellene 1E.01 - SE-02 - 2E.OI 

~- - .. -
~olol Xyfenes - - .. -
~-- 2E-05 - 3E-06 - 2E.OS 

~ch- SE-04 - 2E-OS - SE-04 

1.4-Dloxane 2E-06 - SE-08 - 2E-06 

2--.y!na-ne - .. - ·
llerlzo(a)pyrone Equlv 6E-05 - .. - 11€-05 

ilil(2~phlhalole •E-<16 - SE-00 - 9E-06 

IU!ilrosoci~rrino-lene 
~ 

3E-06 

. . 
2E-411 

-
-
-

8E-07 

.. 
1£-07 

-
-
-

<IE-06 

.. 
2E-06 

0.-n 8E-06 - SE-06 - 1E-05 

Hepl3chlor 2E-06 - SE-07 - 3£-06 

Heptachlor epaxide 2E-06 - 2E-411 - •E-06 

~"' - - .. -
Alsenic 2E.O• - 8E-07 - 2E.O• 

Coclmum(Wate~ . . - .. -
Leod .. - .. - .. 
Manganese (Water) .. - .. - .. 
Zinc .. - .. - .. 

MmicaiTotal IE-01 - SE-02 - 2E·01 

2E-01 

2E-01 
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TA8LEC·28 

SUMIAARY OF RECEPTOR RISKS ANO HAZARDS FOR SITE-RELATED COPCs 

REASONABLE MAXIMUM EXPOSURES · UFELONG RESIDENTS 

NAS SOOTH WFfMOUTH. WEYMOUTH. MASSACHUSETTS 

PAGE 30F 4 

cenario Timeframe: Futllfe 

eceptor Popuiation: Resident 

oceptorAge: Ufelong (Child • AduiQ 

Medium Ell'po5ure Exposure Chemeal Carcioogeni<: R.i5k Non.Carc:inogeric Hazard QtJotient 

Medium Polnl ol Potential 

Concern Ingestion lftha1atkm Dermal External Ex:posLXe P~mary Ingestion Inhalation Dermal Expo:sure 

(Radation) Routes Total Target Organ(s) Routes Total 

(c;roundwaler lAir Buiking 81 1, 1.2-Trichloroetha ne 1E-Il6 1E-Il6 

1.2,4--Trichlorobenzene 2E-Il6 2E-1l6 

1.2.4--Trimelhytbonzeno 

12-0lbromo-3-dtloropropane 7E-Il6 7E-06 

1.2.oithloroelllane 3f.()6 3E~6 

Senzeoo IE05 IE.OS 

Bromol1ic:hlofomethane 2E-06 2E·06 

Chklrodibmmometh.ane SE-07 SE-07 

Chk)roform 1E-05 IE-05 

ois.-1,2-Dkh!Ot'oelt\.ene 

OichlorodiOuorometttane 

Etnytbenzene 7E-1l6 7E-1l6 

Tetrachloroethene IE-01 1E-1l1 

Toluene 

TotaJXylenes 

TricNoroethene 2E-1l5 2E-1l5 

Vinyl chloride 5E-C4 SE.C4 

1,4 .[);oxane 

2-Melhylnaphthatene 

Benzo(a}pyrene Equivalents 

BIS(2-<>Ihylhexyt)phlhalate 

:N-Nouosodipllenylamine 

iNaptllhalene 

~Aldrin 
Oiektrin 

Heptachlor 

Heptachlor epoxide 

.Anliimony 

Arsenic 

Cadmium (Water) 

Lead 

Manganese (Water) 

anc 
:hemical Tolal 1E-1ll 1E-0 1 

Exposure Poinl Total IE-01 

Exposu..-e Modlum Total IE-01 

'tAedium Total lE-01 

Receptor Tobd Receptor Ris.k Total 3E_.01 
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TABLEC-2S 

SUMMARY OF RECEPTOR RISKS AHD HAZARDSFOR SfTE-RELATEDCOPC. 

REASONABLE MAXIM~ EXPOSURES - U FELONG RESIDENTS 

NAS SOUTH WEYMOUTH, WEYMOUTH. MASSACHUSETTS 

PAG£ .t OF 4 

:cenMio Timehamo: F~urt 

'eceplor Pot:MJIItion: RMidont 

:eceplor Age: Ufelong (CNid • Adutl) 

Exposure E•poaure a.omeal ~Raol< -.c...._ HazwdOuo<.ent 

p
~ , Ex

-- - "'- .,._ ,._ ~ ~- I _.._Ic-.m ~ ~ -- 1 ~ 1 :=, 1 R..aoT- T-~) -TCOOI-· (2005).1 • Mutlglric: chel'ftCiila 'lJII8fl ev-.ted in aQCOf'da_noe Mh USEPA's ~GuKfanee lorAss~ngSuscepit:iity from Ewty.t.lfe ExpostMt to Cat~ens 

lnhtt.latioo u.posurtl .,, anu!T'IItd to ba equal to tile exposares from Nlf.JHbon of groundWIItet 
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TABlE C-29 

SIMAARY Of RfCEPTOR RISKS AND HAZAA0S FOR SITE-RElATEDCOPCs 

REASOKI\BL£ MAXI~UMEXPOSURES-U FELONG RESIDENTS 

HAS SOUTH WEYMOUTH, WEYMOUTH. MASSACHUSETTS 

PAGI: 1 OF • 

,ario iimeframo· Future 

eceptot Population: Retldenlt 

e<e~O<Ago· Ufoloog (eNid • Ad"IQ 

MedOu-m Exposure- b:po•u'• Chettkal C..n;:inogeric Risk ~HuordOuohol 

Polnl o!Potential 

Coox:>on> ~ - ~ Exterool Elpooure Primary log - Oormol Exposure 

IR.-l R-.T- Torvel Qrvan(s} Routes Tc:QI 

!AI Soil (~ ·~ AIS<>II(~ft.) 81.11diOQ 81 Benzo(a)pyr.-Equlv- 2E~ - 61;.{18 - 2E.o5 

TE-411 - 6E-07 - 7E·08 

ClvonWum TE~ - - - 7E-05 

Lead .. - .. - -
Mang.anoso (Sod) - - .. - -
jehemcal Total tE-04 - SE-411 - I E-04 

ExpMur• PointTolel I E-0<1 

Exposl.a'eMedium Total 1E·O. 

~Totol 1E·O. 
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nario Tlmeframe FY~u-re 


~et:ep,orPOJ!'Aetlon: Rnldentt 


:eceptor AGe· utefong (Child • Adull) 


Medium Exposure Expos;ure 

Medium P011'1 

Gnlo- Glou.- -11g81 

E•IIOS'Kt Point Total 

ExposTJJe Medium Tol.al 

TA8LE C-21l 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR SITE-REIATED CO PCo 

REASONABLE MA.XIM'-"1 EXPO SURES - UFELONG RESIDENTS 

NA S SOUTH WEYMOUTH. WEYMOUTH, MASSACHUSETTS 
PAG£ 2 014 

Cbotrical C~Risl< Hoft.CeJ~Hazard Ouocient 
of Pooenlial 

Cancem tno-tton -- Dennot Elrlomol e...,..... P<Wnary ,._..... lnlla1otion De. ~ 
(R-) RoutesT T"""" O- ) R..._TOial 

1 ,1;J_.Trict\~e 1E45 - 9E.& - 1E-06 

1 2~"-Tlldlkwobenl:ene 2E45 - JE-06 - SE.QS 

1.2~..._Trirl"'8thytbenze.ne .. - .. - .. 
1,2.0ibroflll>3..c:hkM"oproprwle 7E-Oe t E.oe - 8E45 

1.2-0ic hlometha_ne 3E.C8 - 1E.C7 - CE-08 

Benzene IE· OS - I E-06 - lE·OS 

Bromodlchlolomethane 2£.()8 - 1E.C7 - 2E.C8 

CNoroclibromomethane SE.C7 JE.oe - 8E.C7 

Cldorofonn IE.OS - 1E-06 - 1E·OS 

c:is-1 ,2.oicl*lroetllene .. - - .. 
Dichkwodifbuomeehane .. - - .. 
Elhylbonzeno 7E45 - CE-06 - 1E.OS 

T- 1E.01 - 5E.()2 - 2E.C1 

T,._ .. - .. - .. 
TCICai Xylones .. - .. - .. 
Tri<llloroetheno 2E.OS JE-06 - 2E.OS 

llinylchlo SE-01 - 2E-G5 - SE.c4 

1 .t..oioxalle 2E-06 - se.os - 2E.C8 

2-Methylna~lePe .. - .. 
Benzo(a}pyrene Equivalenls SE-05 - - SE -OS 

Bis(2-j~lhylhay1)phlhalate 4E.Qe - SE-06 - 9E·Otl 
K-Nilrosodlpbenylamlne JE.()II - aE.07 - ceoe 
Nopltlhalene- .. - - -

2E-06 1E.o7 - 2E-OII 

Dieldrin ee.oe - se.oe - 1£-0S 

~ 2E45 - 8 E.07 - 3E.o6 

Heplac:tllor e-po:nle 2E.OS - 2E-06 - ce.oe 
AIWnony .. - - .. 
Atsenic 2E-OI - 8E.C7 - 2E.c4 

Cad<Tium (WatOI) .. - .. - .. 
L- .. - .. 
Mangon..e (W_, .. - - .. 
Z"onc .. - - .. 

hemi<:riil Total I E-C)1 5E.()2 - 2E-Ot 

2E-0 1 

2E-01 
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TASI.EC·211 


SUMIAARY OfRECEPTOR RISKS All>HAZAROS fOR SITE-1\ELATI;D COPCs 


REASONABlE -'-'MEXPOSURES . lifElONG RESIOEHTS 


NAS SOUTH WEYMOUTH. WEYMOUTH W.SSACHUSETTS 

PMiL. JOf4

ET-·Fmwo Ieceplor Pop<Uiion; R-s 

eceplor Age: u-.u (CMd • Adall) 

Meclium Expoaure Exposure 

Medium Poinl 

Ff'OI6ldwatet' e...tti ng l1lAir 

Expoawe Polnl Total 

Ell:poiUie ~lumTotal 

t-umTolal 

Rec:eptorTotal 

Cborlical 

of Pctenti-al 

Coocem 

1, 1 ;l-T richloroethane 

1,.2,4--Trichlotobenzefle 

1,2,4-Trhn&tl'lylben.zene 

1.2..Qibromo-J...ctitoroptopane 

1.2-();chlowethane 

Benzene 

Bromodich1orome4ha!le 

Chlorodibrornot:t:ahane 

Chloroform 

d._1,2-0ichlo<oethon<O 

DicHorodlfluoromethaoe 

,Ethytbenzene 

·T=Io<oelllene 

Xylones-dlloride 

,4-0iolrane 

elhyln~·· ~ 
Benzo(a)pytOM Eq-

Bis(2~late 

IN-Hir.....tphellylalrille 
:~pNhalene

i
1~ 
I 
Heptaeltlor 

~~lor epoxide 

Anlmony 

Alsenic 

Codmum (Wa!M) 

Load 

Martga_nese (Wa4er) 

Zinc 

IChHrrical TDtat 

togost.on !MalatlonI 
IE-06 

2E-06 

.. 
7£.()5 

3E.()0 

1E-ll5 

2£.()6 

5£.()7 

IE-05 

7E·06 

1E.01 

2£.()5 

SE.-o.t 

1E-0 1 

Cardnogen.c Rlsk 

Oermol e . ...... 
(Raaoon) 

--

--

Elr:posUie 

Routes Tntal 

IE-06 

2£.()6 

.. 
7E· 06 

3E·06 

I E-05 

2E-ll6 

5£.07 

1 E-05 

7E-{)6 

IE-01 

2£.()5 

5E-o.l 

1E-01 

I E-01 

1E.01 

3E-01 

3E-01R-Pio< Risk Total 

N<>M:~- Huard OuoMnl 

Primary lnges1ion I-lion Oe<mal ex_... 
Twgel Ofllont.l Routes Total 

10/10/2013 
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TABLEC-211 


SUMMARY OF RECEPTOR RISKS AHD HAZARDS FOR SITE-RELATEDCOPCo 


REASONABLE MAXIMUM EXPOSURES · U FELONG RESIDENTS 


NAS SOUTH WEYMOUTII. WEYMOUTH, MASSACHUSETTS 

,AG£ 4 Of 4 

:cenario Timefnune F..rtwo 

~eeeptorPopulet.Jon: Rnldenls 

.OCOil(OI Ago: Ulotona (Child • AdiiiQ 

Me<lium Exposure bpoeure Chomleal Co"'"-'"< Risk ~1dnogenic Hazard Ouodent 

Polrrl ofl'«ennial - Coftcarn Expoou<o --1 Dormol"--1'"""'"-1~1&-l ~~ 11- l(R-) R...ooTotal t.•v"' Oo!lonl>l 
J =--Notn: 

1 - Mut89'f'ie chomiCIIII Mil eva\Ja~ in accon::lance web USEPA's Supplerneral Gtndanee b Assessing SU5cepjbiity from Eq.Ure Eaposure to CattiMQens (2005) 

lnhalalkwl ••P'O$vret.,. assul"nnd robe equal to the ell:pos&KI!s from -.,..uon of groundwal.,_ 
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TA&£C-30 

CA!.CVUmQN Qf CI<E"lCAA. ~~~ Rl$1<& AND NON-Go\HCER l1lo.Z.tRQS 


R~ t.IAXU.JM EX1'06t.RES • AOCUSCENT TRUPASSERS 


NASSOUTMWEYMOUT>I. WEYM<1Il><. ~m 


I PAGE 1 CS 1 

c-Fwnr:~T-"•-
~Populabotl. Tr~SMf 

-~~ -

......... ~UM.....,m e.,...~, EllpDS&ft Roue Chomalof 
PDienUIConcern 

EPC 

v ....... Wlllk~t 

c--~ 

eone.nw~ ~- CaltafR/Sk 

~H&Utd~ 

lma1c~Conc...cr.don RI!WRC 
_ ...a-. 

~--00- ~S.rtaooSoil 8-.gll 
.._

Benzo(.a)pyrtfte Equwa!'tftb-CM>mum ·
2 ... 

5.87 

01 7 

4$3 

"'!Ill<; 

mglq 

mgll<g 

mg/l<g 

v
3 1E.o7 

2 3£.07 

72£-08 

I eE.OS 

~ 

I""J'JI<IidiYl 

f~doy) 

•~••rl 
(me":8/dty) 

Voillo 

73E•OO 

1 SE•OO 

SOE<H 

NA 

...... ·-ay)· 
~-..r· 
~~r' ,_.,. 

2.3E-'lll 

3.4E-07 

36E..o6 

--

Valu. 

7.3E.07 

16E·06 

UE-05 

1.2 E-04 

........ 

·-·Yl(mgil<~y),_, 
1-tYI 

v... 
UE-0< 

30£.03 ... 

...... 
' """""Jdoy) 

("''A<gldoy) 

("""""/day) 

I"''A<gldtyl 

-
0006 

oooe 

-
M~ne!e (Sol} 4311 mgAcg 11E.OS (~ldoy) NA (mgJ~daif' .. 12E.C.C (mgJ\<gO!ty) 14E-CU (~YI 000011 

Exp. Rout. Total 63£-06 001 

o........ a.nz:O(a}pyrtn• Equtvaltn!s.- 260 mgll<g aee.oe I~..YI 7 3E•OO (mglkg/<lty) ' &.2E-07 2.0E-07 (mgii<~YI ..... ("''IA<g/doy) -
5_87 mgJ\<g '•e.oe ,~..y) t 5E•OO (mg!l<gldty)"' 2.2E-08 1 OE·07 (moJ'<~y) 3 OE.o4 (mgllogidty) 00003 

Ctvom-um 611 mgJ\<g 0 OE•OO ,~..y) 200•01 (mglkgldty)"1 .. 0-0E+OO (mgll<gO!oy) 76E.05 (rog/l<gldty) -
Lotd 453 mgJ\<g- 0 OE•OO (~day) NA (mg/kglday)' .. O_OE•OO (mglkgO!oy) NA (mgil<gldoy) -
Manganese (Soilt 4311 ooe•oo (~doy) NA (mglkjjl..y)"' ~ - oo£•00 (mgil<gO!oy) 14E··CU (mg/l<gldty) -

EJ~P. Route Total &5E..07 0.0003 

EJ(pot'" Point Totti &JIE-'lll 001 

El;lotute Med~ TOCtl 69E-o6 001 

Medium Tobil 69E.oG 001 

Tota.t of Receptor Ris..b AaossAI Med!1 6JIE-'lll Tocal ofR.c:tp«w HIDrftActouHI Medie 001 
~--

Notes: 

1 • Mutag~ cbl'!rntellh.were ewi.ll.:ed Ill\ .oeotdMCt W'lfl US£PA't ~n.la!CkaltMce forAuusi~~g Su!ic.Eptibilty from E.att,..Ue Elqlos.ure to CalcmogMt5 (2005) 

511912014 
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TASl..EC-31 

CAL.CUl.AnoN OF c:tt£MJCAL CNC£A RISKSNC> N<JN..CN«;ER HAZAA:OS 


R~LE MA)Qt.IUM EXPOSURES - AOUlT RECREAJ10NAI.. USERS 


HAS SOUlHWEYMOUl>1.WEYMOUl>1. MASSACI«JSETTS 


PAOE 1C*1 

M@d~m E~q>ott.ftUtdJUm ~a Point E~Aoute C~1ol EPC Canot1RJtk~1 Hoft-Canc. HAzard c.JctLit:JOn~ 
PoteNiatConc-erl\ v..... ....... lnlMeiElcposiJie eooeencra•• CSFIVnM""" lnla.DIE,._..,.Conc:entralon RDRfC
c.r.cerR•k Ha:.aniQuoben' ,_v- vw. v- .- v..... UlW 

uture Surf:-.::e SOli f9ture Swtfaee Sol .,..._ 0<50-a-Eq- ....... 43E.GO -· -· 73£•00 l2E.07 ue...e .....
t.,..._,r• ~~ ~·· f-* _, (...........,.. (_, (lao ....... I aE.D7 '$£•00 2.7E-07 S2E-G7 lOE-04 ~-· 0002 


p.-.m ... - 19E-Clll _., S OE-01 $3£.07l~rtr' lOE.GI (-tl lOE-Ol 00010_.,..... IN I OE~ NA (....-.,' -- lOE.OS ..... _.., 

-
~-· 

MMg~MleiSM) 215 - 1 4E-05 ("""'glday) ..... (-..,-· -- -4_2E..Q5 ~~·(~~') · t-4£-01 '"""""/d'Y) 00003 

EJ~P Rou&a Tolal 1-SE.OO 0003 -
Domool &tN.O(aW~- Equival-* 0.450 - 22E.08 (mgll<g/doy) 7 3E•OO (..,.._,.. t.S£-.07 36£-08 NA (.......,.., 
........ ·-·1'1
340 21E-()8 (mgll<g/doy) 155.00 (~,· )2£.()8 02E·Ile lmgil<$fdoy) lOE.()4 (~/doy) 00002 

Chlomum 11.4 O.OE+OO (mg/l<g/day) 20E•01 fm~yr' -- OOE•OO l.....llidiYl 7 .SE-05 (mg.1<g /day) -,..,.._,..Lud 188 - OOE+OO (mgll<g/day) NA -· OOE•OO l.....t'd*Yl NA (mg/l<gld•y) 
llangane5e (Soi) ,.......,..,,
275 OOE•OO NA .. I 4£.01 

E~q> ROUie To111 ~--· 2.0E-07 00002 
- OOE•OO 1-Yl (~ld•yl -

Ellposure Pcw\t To\11 17E.Q5 0003 
ExpotUr• ~lobi \.7E~ 0003 

-T- 17£..()0 0003 

----------- ---- Tofoi ..R"""t*"RabAciOUAIJ- U Hl6 Toe.J ol RKeplar Hal_a rlh Ac::ro$$ Ail w..-. 0003 
No<o<: 

1 -M\D~c:Mrmtakwere ......._d'" ~willl USCPA'5SupplermnW o.danc:e fot AsM1.tiftt $Utlot~hMEetty.oUe ~toCerdnogtM (2006) 

511912014 
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TABlE C-32 

Ci\lCUV.llON OF CHEMICAl. CAtli;fR R~K~Hill liO~ERHAZARD~ 

REASONABLE MAXJMUM EXPOSURES - CHI.D RECREATIONAl USERS 

NAS SOUTH \'\£YMOU1li,WEYMOUTH. MASSACI-JJSETIS 

PAGE 1 O F 1 

Medium Elq)osure M@dium Exposur~Point E.kpo$Ute A:oule Chemcal of EPC CatM:ltf Risl( Calculabons Nott-C~neerHu..-d Catculations 
Po!entiaJ Concern Vatue Units rntit'k.e.!Elcpos:ure Conee:AU3tlon 

v.... ...... 
CSFAJnLt Risk 

ValUe llnh 

Cancer Ri:sk lntakefElqJosure Concenlnl'ieln 

V alue un., 
~<OIRICv- UoVk 

Hazard Quotient 

uture SUrtaee Soil Future Surface Soil Bulding81 ln~estior\ BenzO(a )p.)'rene Equlva.lents 0.450 mglkg 1.1E.o& (mglkglday) 7.3E+<l0 1"'91kglo.rr' 7.7E.o5 2.3E.o6 (mgl'<glday) I<A {mg/kg/day) 

~- 3.'"' mgfkg 1.5E-86 ("""""'day) 1"SE• OO (miJkg/6aYr' 2.3E.OS 1_8E...OS (mgl'<glday) J .OE-04 (n"Qi\cg /day) 0.06 

Clvomum 19.4 mgll<g 4.5E.o5 (n"Qilcg/day) 5-0E.-01 {mglkglo.yr' 2...3E-05 1 OE -04 ~~~y) 3 OE.03 (mg/l<g/ day) 0.03 

L..d 

Mangane-se (Soil) 

198 

275 

mgl1<g 8.7E.o5 - 1.2E~ 

(mglkglday) 

(mglkglday) 

NA 

NA 

(mgll<gfday)"' 

{mglkgldayl' 

. . 

.. 
10E·03 

1.41E-03 

~-~y) 

(mgi\glday) 

.... 
1AE.01 

(n'Q'l<glday) 

(""""glday) 

-
0.01 I 

E~. Route Tolal 3..3£ -05 0.1 I 

Oetmal Btfll:O(I~yreneEqulvalt4"ts 0 450 ~ 3 ge.o1 (mg/kglday) 7.3£ t00 (mglk.glday)., 2.8£-06 8 .4£-07 (m,.glday) .... (mglkglday) -

Arsen.tc 3.40 ~ 1.3E-07 (~lday) 1.5E•OO (~Yl"' 1ge:...o7 1.5E-06 {mgl'o<glday) l.OE-04 (mg/l<glday) ooos 

ChJOfrium 19.4 ~- o.oe~ (mg/l<gldaY) 2.0E+01 (-9/darf' .. O.OE•OO (m,.~YI 7.SE.o5 (mgtl<gfday) - I 

Lead 198 {l.rJE.aQ (~/day) NA 1-YI·' .. O.OE+<lO (mglkglday) I<A (~gtday) - ' 

M~nese (Soil) 275 mglkg {l.OE+OO (mg/l<g/day) NA 1-!)ldayf' .. O.OE-t<IO (mglkglday) 1.4E·01 (-gl day) -
Exp. R04..QTo!aJ 3.0E~ 0.005 

Exposure Polorlt Total ue.os 0 I 

Expo5U!"8 Medium TotaJ 3SE..05 0 1 

Medium Total 3.6E-05 0.1 

,..,.. Total ot Ree:e~>tOf FUtk$Aer0$!1- All Media 3.6£...()5 To\81of Receptor Hazard.s Across All Med5a 0. 1 

1 • MutageniC ctlemleals were evat~~aled in accordance w ith USEPA's Supplemental Guldance for Assessing Suscept!biity from Earfy-Ufe &:posure to Carcinogens (20051 

5/1912014 



TABLE C-33 


SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs- ADULT RECREATIONAL VISITOR EXPOSURE TO SOIL 

REASONABLE MAXIMUM EXPOSURE 

BUILDING 81 SITE 
NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS 

Scenario Tmelreme: Future 

Receptor Population. Recreational Visitor 
Receptor Age: Ad~ 

Medium E.xpo•ure Exposure Chemiea.l Carcinogenic Risk Chemical Non-Carcinogenic Haurd Quotient 
Medium Point 

Ingestion Inhalation Dermal Exposu re Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target O rgan Routes Total 
Soil Soil All Surface Soil !Arsenic 2.63E-07 .. 3.15E-Oa 2.94E-07 Arsenic Skin, blood 1.70E-03 - 2.04E-04 1.91E-03 

(0-2 It) Cadmium - .. .. - C admium Kidney 2.75E-04 - 4.39E-05 3.19E-04 
Lead - - - - ead NA - - .. -
Manganese - - - - '"'anganese CNS 6.00E-04 - 5.98E-05 6 .59E-04 
lvana<iun - - - - ~anadiOO'I Hair 4.29E-04 - 6 .58E-05 4.95E-04 
Benzo(a)anlhracene 4.93E-08 - 2.56E-Oa 7.48E-08 ~enzo(a)anltv'acene NA - - .. -
Benzo(a)pyrene 4.13E-07 .. 2.14E-07 6.27E-07 Senzo(a)pyrene NA - - - -
Benzo(b)Huoranthene 1.97E-08 - 1.02.E-08 2.99E-08 Benzo(b)nuoranlhene NA - - - -
P ibenzo(a,h)anlhracene 1.13E-07 - 5,87E-08 1.72E-07 Oilenzo(a,h)anll.-a cene NA - - - -
lndeno(1,2 ,3-al)pyrene 223E-08 - 1.16E-08 3.39E-08 lndeno(1,2,3-cd)pyrene NA - - - -
krolal) 8.80E-07 O.OOE+OO 3.51E-07 1.23E-06 Total) 3.01E-03 O.OOE+OO 3.74E-04 3.36E-03 

Total Risk Across Soil 1.23E-06 Total Hazard IndexAcross Soi 3.38E-03 

Total Skin HI= 1.91E-03 
TotalCNS HI  I._~6~.59E~-04~....f 

Tolal Blood HI= 1.91E-03 
Total Hair HI =t-~4~.95~E~-04~-f 

Total Kidney HI =..._.;;3~. 1.;.9E;;.-04.;.;.....1 



,_.,(;.3.0 
CALClA.Iii'OIOf CtEIIlCAl CA.'ICER RISKS AHO~ER tWMDS 


REASONABlE"""""'"" EXPOSUREs · INDUSTRW.. WORI<ERS 


...SSOUTH WEYM0UT>t.v.EI'MO.ffit WASSACHUSETT8 

I PAGE 10f 1 

~T-·-F-Jl(or Pap.J.aoan- ~WorUt 

@CE!plur AQ. Ado& 

-
uture S&ldiee Soil 

&potute

Fua.e Surttce Se4 

E_...., 

lllldooslll 

ExpowmRCKih! 

lng.

a...- at 
PotenYI Cancem 

Benzo(a}pyreae Equiv.llen:s. -C.._m 

...... 
Mqa;wne(Soilt 

v

0.450 

3<0 

194 

10& 

275 

EPC c...~c~ ,_ 
~c-..... CSF"AMIR1~ 

v ,_ vwo ~- 11£.07 I..........YI 7 3E•OO (mgil<gldoy) ' - I:!E.OO ,_YI 15£•00 ,_ ,..- eee.oe (""""'dey) 50E.01 (mgll<gldoyT'- ue.os (.......,••,I NA (mgllglday) 1 

mg/1\g HE.OS 1-•YI NA (mglkgldayr' 

c-Ris~ 

1_1E-06 

UC.-06 

34E..(!6 

.. 

.. 

~-~ 
-..t.eJE~..c~ RIOIRIC 

v.... ._ - ...... 
~ 4E-07 ,..,........, 

"" ~., 

3 3E.o6 (mg.1calll•yj JOE-04 (-y) 

1.9£-05 '"""" laE.Ol l-Oy) 

19E-04 (~.rooy) .... l-oy) 

2.1E·04 (mgA<-y) 14E.01 (........,, 

Halatd~ 

-
001 

0008 

-
0002 

Exp R<MM Tot•l 

De.....I Benzo(•lpyrene Equivalents 

Al.senic 

0 • .., 

J.40 

mglkg 

m~"V 

1.3E.07 

2 • E.OI ~-··1,_..,, 73E•OO 

15E+<l0 

,_,. 
·-y)" 

S.3E.o6 

&JI.E-07 

3.SE.07 

3.8E-07 

66E·07 

(mgll<""oyl 

(mglkgollt•y) 

.... 
l .OE-04 

(mg/l<gldoyl 

(mgllcgldoyl 

002 

-
0.002 

Chl'otni!Um 104 mgtl(g O.OE•OO (""""gldoy) 2064 01 l""""g/doYI'' .. O.OE+OO (mglk""'yJ 7.5£.(15 (mg/l<gldoyl -
lood 198 mglh.g O.OE•OO (""""gldoy) NA (mglkgldoy)'' .. 0 OE•OO (mgil<g/doy) .... (~gldoy) -
Mqane5a (Sol) 275 mgtll.o O.OE•OO (mg.1<gldoy) NA l"'g/l<g/doyr' .. 0 OE•OO (mgil<.....yl 1 4E.01 (mgllcg/doy) -

E~~;p Roua. Tat•l 1.3E-CI6 0.002 

Exposu,. Po.nt Tot•l r~e~ 002 

Exposure M....,. Totfit 71E~ 002 

Medium Tatal 7.7E..()S 002 

TOlllof R~to1 Rlllu Acton All .-«~~a 71E.o6 TIM.II of A.et•P'or Heufdt ActoMAItMOII 002 

511912014 



TABtE C-35 

CALCULA.nON OF CHEMICAL CANCE.R RISKS .ANO NON-CANCE~HAZARDS 

REASONABl£ MAJ(jMUM EXPOSURES - INDUSlRiAL WORKERS 

NA$ SOUTH weYMOUTH., WEYMOOT11. MASSACHUSETTS 

PAGE 1 Of 1 

Medium 

AISoii(0-6fl) 

Medium Total 

E!CPO!oureMedtum 

AOSoil(0-6fl) 

~u,ef.1edium Tohl 

~surePoln1 

Building81 

E-xposure P~t Total 

£lCJIQtwe Route 

lng~ 

E~ Route Total 

Oennal 

Exp RouM Total 

-

Chemical or EPC canc.t RISk CabAtlons 
p;l)1tn~Coheern Value Un.ts lntake~El~posure eone.n1rt~tJon CSFIUntt R1sk 

v.... Unlis Ve~e Uno 

Beazo(l)pyrene Equivalents 0.310 - 1. 1E~7 (nv'l\9fday) 7.3E+OO (mg/1<91dayr' 

~rue 280 m~ 9 ee:.or (-day) 1.5E+-OO 
,_.. 

crwcwniurn 22.3 - 7.8E-06 (..,.glday) 5 OE-01 (mglkgld~y)'' ..... 128 - 4.5E-05 lnv'l<9fday) NA jmglkgfday)"' 

Manganese (Soil} 240 - 8.4E45 (..,.glday) NA lmgl\gldey)'' 

Benzo(a}p-yrene Equivalent!. 0310 - 9.3E..()8 (mg/l<g/doy( 7,JE+OO lmgfkgld•vr' 
.......~ 2.80 - 1.iE.07 (-day) 1.5E+OO (mgl\glday)'' 

CtvOirium 22.3 - 0.0£•00 1-••Yl "20E+(I1 1-y)'' 
lUd 128 - O.OE+OO (nv'l<9fday) NA !mglkglday)·' 

Mangan.e.se (Soil) 240 - 0 OE•OO (nv'l<9fd•YI NA (mg.tkO'dayr' 

Tolal of A:eeep1or R:tsksAeross AllMedia 

Cancer R1sk 

7-9£.()7 

\_5E.()6 

39E-06 

.. 

.. 
82E-06 

68E-07 

29E-07 

·
-
.. 

97E.07 

7.1E~ 

71E-06 

71E-o6 

7.1E-OO 

Non-Cancer Haz.afd Ca:cutfbons. 

Intake/Exposure Concentration Rt~ 

Value Units ValUe Un~s 

3.0£·07 (mgl\glday) NA (mgll<gi<lay) 

2.7E-06 (mgil<glday) 3.0€·04 (mgll(glday) 

22E·OS (mgl\glday) J .CE-03 (mgll<gi<lay) 

1.3E-04 (mg}kgday} NA (mg..,day) 

2.3E-04 (mgl\glday) 1.-CE-Ot (mglkg/day) 

2.6E07 (mgil<gld.ay) NA (mglkg/dayl 

S 4E-07 lmg/l<glday) 3.0E.-04 (mgil<g/day) 

O.OE• OO (mg/l<gl<lay) 7.5E-05 (mg/l<g/day) 

0 OE•OO (mgll<glday) NA (mgil<glday) 

O.OE+OO (mg/1<-y) 14€·01 (mgll<g/day) 

Total of Rt ctptot Hazards.Across All Media 

Hazard CNoti•nt 

-
0.1>00 

0 007 

-
0.002 

0.02 

-
0.002 

-
-
- I 

0.002 I 

0.02 I 

002 ! 

002 I 

0"02 

5119/2014 



Scenario/ Receptor 

Trespassers 

Adult Recreational Users 

Chid Recreational Users 

L~etime Recreational Users 

Adult Residents• 

Child Residents• 

Lifetime Residents• 

Adult Residents' 

Media 

Exposed Surface Soil 

Future Surface Soil 

Future Surface Soil 

Future Surface Soil 

Future Surface Soil and 
Groundwater 

Future Surface Soil and 
Groundwater 

Future Surface Soil and 
Groundwater 

0 to 6 foot So~ and 
Groundwater 

Lead121 

Not 

Evaluated 


Not 

Evaluated 


Not 

Evaluated 


Not 

Evaluated 


Not 

Evaluated 


0.2% 


Not 

Evaluated 


Not 

Evaluated 


CR>1E-44 
orHI>1 

NO 

NO 

NO 

NO 

YES 

YES 

YES 

YES 

TABLE C-36 

SUMMARY OF RECEPTOR RISKS AND HAZARDS1' 1 


BUILDING 81 SITE 

NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETIS 


PAGE 1 OF3 


Total Cancer Major contributors to cancer risk above 1E-44 

Risks (RME) (those with Individual cancer risk>1E-06 ..) 


7E-06 NA 

2E-06 NA 

4E-05 NA 

4E-05 NA 

groundwater - 1 ,2,4-Trichlorobenzene, 1 ,2-Dibromo-3
cllloropropane. 1 ,2-0CA, Benzene, Bromodichloromethane, 

1E-01 Chloroform, Ethylbenzene. PCE. TCE. Vinyl cllloride, cPAHs, 
Bis(2-ethylhexyl)phthalate, N-Nitrosodiphenylamine, Dieldrin, 

Heptachlor epoxide, Arsenic 

groundwater - 1,2,4-Trichlorobenzene, 1 ,2-Dibromo-3
chloropropane, 1,2-DCA, Benzene, Bromodichloromethane, 

1E-01 Chloroform. Elhylbenzene, PCE. TCE, Vinyl cllloride, cPAHs, 
Bis(2-ethylhexyl)phthalate, N-Nitrosodiphenylamine, Dieldrin, 

Arsenic 

groundwater- 1,1 ,2-TCA. 1,2,+trichlorobenzene, 1,2-Dibromc 
3-chloropropane, 1 ,2-DCA, Benzene, Bromodicllloromethane, 

Chloroform. Ethytbenzene, PCE, TCE, Vinyl chloride, 1.4
3E-01 

Dioxane, cPAHs, Bis(2-ethylhexyl)phthalate. N-
Nitrosodiphenylamine, Aldrin, Dieldrin, Heptaclllor, Heptahlor 

epoxide, Arsenic 

groundwater- 1,2,4-Trichlorobenzene, 1,2-Dibromo-3
cllloropropane, 1,2-DCA, Benzene, Bromodicllloromethane, 

1E-01 Chloroform, Ethylbenzene, PCE, TCE , Vinyl cllloride, cPAHs, 
Bis(2-ethylhexyt)phthalate, N-Nitrosodiphenylamine, Dieldrin, 

Heptachlor epoxide, Arsenic 

Total Noncancer 

Hazard Index 


(RME) 


0.01 


0.003 


0.1 


NA 


89 

288 

NA 

89 

Major contributors to noncancer 
Hazard Index above 1.0 

(those with HQ greater than 0.1-) 

NA 

NA 

NA 

NA 

groundwater- Manganese. PCE (cis-1,2
dichloroethene, antimony, zinc, vinyl chloride) 

groundwater- cis-1 ,2-DCE. PCE. Arsenic, 
Cadmium, Manganese (Benzene. Chloroform, 

Toluene. Vinyl chloride, Bis(2-ethylhexyl)phthalate, 
Antimony, Zinc) 

NA 

groundwater - Manganese, PCE (cis-1,2
dichloroe1hene, vinyl chloride, antimony, zinc) 



TABLE C-36 

SUMMARY OF RECEPTOR RISKS AND HAZARDS11 > 

BUILDING 81 SITE 
NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS 

PAGE20F3 

Scenario/ Receptor Media Lead121 CR>1E-04 
orHI>1 

Total Cancer 
Risks (RME) 

Major contributors to cancer risk above 1 E-04 
(those with individual cancer risk>1 E-06"' ) 

groundwater - 1.2,4-Trichlorobenzene, 1,2-0ibromo-3

Child Residenls" 
o lo 6 root Soil and 
Groundwater 

0.02% YES 1E-01 
chloropropane, 1 ,2-0CA, Benzene, Bromodichloromethane, 
Chloroform, Ethylbenzene, PCE. TCE, V10y1 chloride, cPAHs, 
Bis(2-ethylhexy1)phthalate, N-Nitrosodiphenylamine. Dieldrin. 

Arsenic 

Total Noncancer Major contributors to noncancer 
Hazard Index above 1.0 Hazard Index (those with HQ greater than 0.1-)

(RME) 

groundwater - cis-1 ,2-0 CE, PCE, Arsenic, 
Cadmium, Manganese (Benzene, Chloroform. 

266 
Toluene, Vinyl chloride, Bis(2-ethylhexyf)phthalate, 

Antimony, Zinc) 



TABLE C-36 


SUMMARY OF RECEPTOR RISKS AND HAZARDS111 


B UILDING 81 SITE 

NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETIS 


PAGE30F 3 


Total Noncancer Major contributors to noncancer 
CR>1E~4 Total Cancer Majorcontributors to cancer risk above 1E~4 	 Hazard Index above 1.0 Scenario/ Receptor Media Lead121 	 Hazard Index 
or Hl>1 Risks (RME) (those wi th individual cancer rlsk>1 E-06*") 	 (those with HQ greater than 0.1-)

(RME) 

groundwater- 1,1,2-TCA, 1 ,2,4-trichlorobenzene, 1.2-Dibrorno 
3-chloropropane. 1,2-DCA, Benzene, Bromodlchloromethane, 

oto 6 foot Soil and Not 	 Chloroform. Ethylbenzene, PCE, TCE, Vony1 chloride, 1,4
L~etime Residents• YES 3E-01 	 NA NA 

Groundwater Evaluated Dioxane, cPAH s. Bis(2-ethy1hexyl)phlhalate, N-

Nitrosodiphenylamine, Aldrin, Dieldrin, Heptachlor, Heptahlor 


epoxide, Arsenic 


Future Industrial Workers• 	 Future Surface Soil 0.01% NO BE·06 NA 0.02 NA 

Future Industrial Workers• 	 0 to 6 foot Soi 0.007% NO 7E-06 NA 0.02 NA 

0 to 6 foot SoU, Oust, 
Construclion Workers 	 Shallow Groundwater, 0.008% YES 4E-05 NA 15 trench air- TCE, Naphthalene 

and Trench Air 

Notes: 

(1) Risks and hazard indices for site-related COPCs only (see text). 

(2) Probability that blood lead levels exceed 10 ug/dl; EPA's goal is that a probab~i!y of no more than 5% of individuals will have blood lead concentrations above 10 ug/dl. 

NA- Not Applicable 

RMI' - Reasonable Maximum Exposure. 

Future residents and future industrial workers are presented twice to present 1) total hazard indices from all media including future surface soil and 2) total hazard indices from all media including 0 to 8 foot soil. 

Chemicals with cancer risk > 1 E-06 in media with cancer risk > 1 E-04. 

Chemicals with hazard quotient (HQ) >0.1 in media with hazard index (HI) > 1.0 . Chemicals listed before parenthesis have HQ > 1, chemicals isted in parenthesis have HQ between 0.1 and 1.0. 


m11dia shown in bold type - indicates media with cancer risk> 1 E-04 or HI > 1.0. 
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I Requirement I Citation I Status I Synopsis I Evaluation/Action To Be Taken I 
Federal 

Cancer Slope US EPA, Integrated Risk To Be Guidance used to compute individual This alternative will meet the risk-
Factors (CSFs) Information System Considered incremental cancer risk resulting from based cleanup levels developed 

(TBC) exposure to carcinogenic contaminants through the use of this guidance since 
in site media. treating groundwater that poses 

potential carcinogenic risks through 
bioremediation and natural 
attenuation will address long-term 
risk, while land use controls (LUCs) 
will prevent short-term exposure until 
risk-based cleanup levels are 
achieved. 

Reference Doses US EPA, Integrated Risk TBC Guidance used to compute human This alternative will meet the risk
(RfDs) Information System 	 health hazard resulting from exposure based cleanup levels developed 

to non-carcinogens in site media. 	 through the use of this guidance since 
treating groundwater that poses 
potential non-carcinogenic risks 
through bioremediation and natural 
attenuation will address long-term 
risk, while LUCs will prevent short-
term exposure until risk-based 
cleanup levels are achieved. 

W5212808F 	 CTOWE11 
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I Requirement I Citat.ion I Status I Synopsis I Evaluation/Action To Be Taken I 
Federal (Continued) 

Guidelines for EPA/630/p-03/001F TBC Guidelines for assessing cancer risk This alternative will meet the risk-
Carcinogen Risk March 2005 based cleanup levels developed 
Assessment through the use of this guidance since 

treating groundwater that poses 
potential carcinogenic risks through 
bioremediation and natural 
attenuation will add ress long-term 
risk, while LUCs will prevent short-
term exposure until risk-based 
cleanup levels are achieved. 

Supplemental EPA.630/r-03/003F TBC Guidance for assessing cancer risks in This alternative will meet the risk-
Guidance for March 2005 children based cleanup levels developed 
Assessing through the use of this guidance since 
Susceptibility treating groundwater that poses 
from Early-Life potential carcinogenic risks to children 
Exposure to through bioremediation and natural 
Carcinogens attenuation will address long-term 

risk, while LUCs will prevent short-
term exposure until risk-based 
cleanup levels are achieved. 

W5212808F CTOWE11 
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I Requirement I Citation I Status I Synopsis I Evaluation/Action To Be Taken 

Federal (Continued) 

Draft Guidance EPA 530-D-02-004 TBC Guidance for assessing vapor intrusion Since the future use includes 
for Evaluating November, 2002 risk. structures on the Site, assessment of 

Vapor Intrusion potential vapor intrusion risks will be 

to Indoor Air conducted in accordance with the 

Pathways from guidance and LUCs that address 

Groundwater and building design and construction 

Soils methods will control exposure. 

(Subsurface 

Vapor Intrusion 

Guidance) 


State 

Massachusetts 310 CMR 40.0974(2) TBC Least protective state cleanup Risk-based cleanup levels will be 

Contingency standards. compared to the GW-3 standards, 

Plan-GW-3 and the GW-3 standards will be used 

Standards when less than the risk-based 


cleanup levels. 

W5212808F CTOWE11 

I 
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I Requirement I Citation I Status I Synopsis I Evaluation/Action to be Taken I 
Federal 

I There are no federal location-specific ARARs. I 
State 

Massachusetts MGL Ch. 131A; Applicable Sets out authority to research, list, A state-listed species of special concern 
Endangered Species 32 1 CMR 10.00 and protect any species deemed (Eastern Box T urtle) has been observed at 
Act endangered, th reatened, or of other the Base, but not at the Building 81 Site. 

special concern. Actions must be The existing area is highly developed and 
conducted in a manner that little suitable habitat is present. 
minimizes the effect on listed Appropriate measures will be taken during 
Massachusetts species. implementation of the selected remedial 

action to ensure that the species is not 
harmed. 

W5212808F CTOWE11 
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I Requirement I Citation I Status I Synopsis 	 I Evaluation/Action To Be Taken I 
Federal 

Resource 42 usc§ Applicable Federal standards used to identify, 	 Specific state hazardous waste standards 

authorized under the Act apply when
Conservation and 6901 et seq. 	 manage, and dispose of hazardous waste. 

Recovery Act (RCRA) Massachusetts has been delegated the 	 determining whether or not a solid waste is 
hazardous, either by being listed or byauthority to administer the RCRA 
exhibiting a hazardous characteristic, such standards through its state hazardous 
as contaminated purge water fromwaste management regulations. 
groundwater sampling or contaminated 
material generated from well installation or 
maintenance. Existing data do not 
indicate that any wastes will be hazardous. 
Any water generated by this action that 
requires off-site disposal will be tested. 

Underground Injection 40 CFR 144, Relevant T hese regulations address the discharge of These standards regulate the injection of 
Control 	 146, and wastes, chemicals or other substances into biological or chemical substances into the 

147.1100 Appropriate the subsurface. The federal UIC program groundwater. In-situ treatment using 
designates injection wells incidental to enhanced bioremediation and injection-
aquifer remediation and experimental based bio-barriers will be conducted in 
technologies as Class V wells authorized compliance with these standards. I 

I 

by rule that do not require a separate UIC I 
I 

permit. State requirements apply in this 
case; see 3 10 CMR 27.00 below. 

CAA 42 u.s.c § Applicable The regulations establish emission If remedial activities generate regulated air 
National Emission 7412 standards for 189 hazardous air pollutants. pollutants, then measures will be 
Standards for Standards are set for fugitive dust and40 CFR Parts implemented to meet the standards. 

Hazardous Air other release sources. 
61 and 63
Pollutants (NESHAPs) 

W5212808F 	 CTO VVE11 
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I Requirement I Citation j Status I Synopsis I Evaluation/Action To Be Taken I 
Federal (Continued) 
Use of Monitored OSWER TBC EPA guidance regarding the use of The monitored natural attenuation (MNA) 
Natural Attenuation at Directive monitored natural attenuation (MNA) for component of this alternative will only 
Superfund, RCRA 9200.4-17P the cleanup of contaminated soil and meet these standards if natural attenuation 
Corrective Action, and (April 21 , groundwater. In particular, a reasonable will attain all groundwater cleanup 

Underground Storage 
 1999) time frame for achieving cleanup standard standards within a reasonable time frame. 
Tank Sites through monitored attenuation wou ld be It is estimated that cleanup goals will be 

comparable to that which cou ld be achieved in <1 0 years in overburden, in 30 
achieved through active restoration. years in shallow bedrock, and in <5 years 

in deep bedrock. 

State 

Hazardous Waste 310 CMR Applicable Establish requirements for determining These regulations apply when determining 
Rules for Identification 30.100 whether wastes are hazardous. Defines whether or not a solid waste generated as 
and Listing of listed and characteristic hazardous wastes. part of this remedial action is classified as 
Hazardous Wastes hazardous, either by being listed or by 

exhibiting a hazardous characteristic, such 
as contaminated purge water from 
groundwater sampling or contaminated 
material generated from well installation or 
maintenance. Existing data do not 
indicate that any wastes will be hazardous. 

W5212808F CTOWE11 
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I Requirement I Citation I Status I Synopsis I Evaluation/Action To Be Taken I 
State (Continued) 

Management 310 CMR Applicable Establishes requirements and procedures These regulations apply to remedial 
Procedures for 40.0040 for the management of remedial actions that involve underground injection, 
Remedial Wastewater wastewater and/or remedial additives, and such as an electron donor for 
and Remedial for the construction, installation, bioremediation. To ensure that the i 

Additives modification, operation and maintenance of remedial action complies with the 
treatment works for the management of substantive requirements of these 
remedial wastewater and/or remedial regulations, the proposed quantities to be 
additives. injected will be included in the design and I 

submitted to EPA and MassDEP for I 

comment and concurrence and the 
groundwater monitoring program will 
assess the impact of the injected 
compounds. 

Hazardous Waste 310 CMR Applicable These regulations contain requirements for Any hazardous wastes generated as part 
Management Rules- 30.300 generators of hazardous waste. The of the remedial action will be handled in 
Requirements for regulations apply to generators of sampling compliance with the requirements of these 
Generators waste and also apply to the accumulation regulations. 

of waste prior to off-site disposal. 

W5212808F CTO INE11 
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I Requirement I Citation I Status I Synopsis I Eval uation/Action To Be Taken I 
State (Continued) 

Underground Inj ection 3 10 CMR Applicable The federal Underground Injection Control The regulations apply to remedial actions 
Control Program 27.00 program under the Safe Drinking Water Act involving underground injection, including 

has been delegated to the Commonwealth use of bioremediation agents. To ensure 
of Massachusetts. Establishes a State that the remedial action complies with the 
Underground Injection Control Program substantive requ irements of these 
consistent with federal requirements to regulations, the proposed quantities to be 
protect underground sources of drinking injected will be included in the design and I 

water. submitted to EPA and MassDEP for i 

comment and concurrence and the 
groundwater monitoring program will 
assess the impact of the injected 
compounds. 

Certification of Well 313 CMR Applicable Requirements relating to well Well drillers will follow all regulatory 
Drillers and Filing of 3.03 abandonment requirements for drilling and 
Well Completion (predecessor decommissioning of wells. 
Reports regulations); 

3 10 CMR 46 

Standard References WSC-310-91 TBC This guidance describes the techn ical Applies to wells installed for monitoring 
for Monitoring Wells MADEPApril requirements for locating, drilling, installing, and injection wells for groundwater 

1991 sampling and decommissioning monitoring treatment. 
wells. 

Erosion and Sediment - TBC This guidance includes standards for Remedial actions, such as installation and 
Control Guidance preventing erosion and sedimentation. maintenance ofwells, will be managed to 

control erosion and sedimentation. 

W5212808F CTOWE11 
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( 
P R 0 C E E D I N G S 

MR. GOODRICH: I'm going to open the 

public hearing. If there is anybody who would like 

to make a comment, please raise your hand and I will 

call on you. 

If no one wants to make a comment, then 

we'll close the public hearing. Thank you. 

(The proceedings closed at 

8:15:51 p.m.) 

( 

Leavitt Reporting, Inc. 
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6 I hereby certify that the 

7 foregoing --~-- pages contain a full, true and 

8 correct transcription of all my stenographic notes 

9 to the best of my ability taken in the 

10 above-captioned matter at said time and place. 
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Registered Professional Repo r 
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mclntyrepr@gtlaw.com 

October 17, 2013 

VIA UPS 

Mr. Brian Helland 

Remedial Project Manager 

BRAC Program Management Office, Northeast 

491 1 South Broad Street 

Philadelphia, PA 19112 


Re: 	 Former Naval Air Station South Weymouth, Massachusetts ,·.:i··· .. 

Comments from LNR South Shore, LLC ;:.•.:· .· ;·: 

Proposed Plan for Building 81 Site .. 

.........
Dear Brian: 

Enclosed are formal public comments from LNR South Shore, LLC, to the ······ .

Navy's Proposed Plan for the Building 81 Site. 


I • . : •

Very truly yours, . · ~

/dr71~ 
Paul R. Mcintyre , . :,• II 

, ', -"1 •PRM/mg 
Enclosure 

I \ I' II~ 
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Comments from LNR South Shore, LLC.to 

Proposed Plan for the Building 81 Site 


Former Naval Air Station South Weymouth 


LNR South Shore, LLC ("LNR,) presents the following comments on the Proposed Plan 

for Building 81 - Operable Unit 9, at the Fonner Naval Air Station South Weymouth, 

As the master developer of the former Naval Air Station, LNR has consistentlyMassachusetts. 
advocated that the Navy and the U.S. Environmental Protection Agency ("EPA") prepare and 

implement environmental remediation plans that facilitate the thorough investigation and cleanup 

ofhistoric contamination on the property, and which return those contaminated areas ofthe 

property to safe and productive use within a reasonable timeframe. We are submitting these 

comments because we are concerned that the Proposed Plan for the Building 81 Site is not as 

aggressive as it should be, and that the remediation will therefore take longer to complete than 

could be achieved with readily available technology. For this reason, LNR does not believe that 

the Proposed Plan is the appropriate remedial plan fo r the Site. 

The Proposed Plan provides that the selected remedy, Alternative G-3, ·~rovides a 

shorter overall time frame than either Alternative G-2 or Alternative G-4." While this appears to 

be accurate, the Proposed Plan neglects to mention that the Navy expects even this " shorter 

timeframe" remediation to take 30 years to complete. Although 30 years is preferable to the 250 

and 200 year timeframes estimated to complete remediation under Alternatives G-2 and G-4, 

respectively, it highlights LNR's concern that the proposed remedy is not as aggressive as it can 

and should be. Part of the reason that the timeframe for the remediation is so long is that the 

Navy is relying heavily on monitored natural attenuation- i.e., the natural degradation of 

contamination - combined with permanent institutional controls that restrict the future uses and 

activities that can occur on the Site, rather than aggressive treatment technology. Furthermore, 

all ofthe remedies evaluated in the Proposed Plan will require long-term maintenance of 

remedial infrastructure at the Site (e.g., groundwater treatment and monitoring wells), which will 

complicate and limit the potential developable uses ofthe Site until all required monitoring 

associated with the remediation is complete. 

Technically feasible remedies are available that could result in a faster cleanup ofthe 

Site, yet such potential remedial alternatives have not been fully considered or evaluated by the 

Navy. In fact, the cleanup ofthe Site could be achieved more quickly using the very same 

technology the Navy is proposing to use, ifthe Navy would simply apply the remedial 

technology more frequently over a larger area ofthe Site. By doing so, the enhanced 

bioremediation would destroy more of the Site contaminants in a shorter time. 

The area where the Building 81 Site is located is zoned for recreational use and has long 

been planned for use as a skating rink or other recreational amenity. Such an amenity would be 

an asset to both Southfield residents and residents of the surrounding communities. Construction 

ofthe skating rink - or any other recreational use - will be seriously constrained and delayed 

because ofthe relatively passive remedy selected by the Navy, the components of the Navy's 

proposed remedial plan, and the length oftime it will take to achieve the clean-up goals. The 

Site could be returned to productive use more quickly if the Navy implemented a more 

aggressive remedial plan. 



Based on the foregoing, LNR hereby requests that the Navy, EPA and the Massachusetts 
Department ofEnvironmental Protection work together and with LNR and South Shore Tri
Town Development Corporation to design a cleanup plan and provide the resources necessary to 
implement it aggressively, so that this highly visible Site near the center ofSouthfield can be 
returned to safe and economically productive use in a reasonable time frame. Our collective goal 
should be to transform this area of the former Naval Air Station from a blighted, ugly, 
contaminated Brownfield, to a clean and productive use that benefits the community- and it 
should take far less than 30 years to accomplish. 

Comments submitted by: Robin Daniels. Director ofDevelopment 

Address: LNR South Shore, LLC 
c/o Starwood CPG Operations, LLC 
300 Congress Street, Suite 310 
Quincy, MA 02169 
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