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1.0 DECLARATION

1.1  Site Name and Location

The Industrial Operations Area (IOA) is located at the former Naval Air Station (NAS)
South Weymouth, Weymouth, Massachusetts. The former NAS South Weymouth has been
assigned United States Environmental Protection Area (U.S. EPA) Identification (ID) Number
MA2170022022. The location of the I0A within the former NAS South Weymouth is depicted in
Figure 1-1.

1.2  Statement of Basis and Purpose

This Record of Decision (ROD) presents the Selected Remedy for the I0A (Site), which also
includes Area of Concern (AOC) 14 (OU23) Drum Storage Area and AOC 83 (OU24) Hazardous
Waste Storage Area. The Selected Remedy was chosen by the Navy and U.S. 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.

Review Item Area (RIA) 33 - aircraft intermediate maintenance division (AIMD) Building Shop
(Building 117) and RIA 82 - Power House, Building 8, are also within the I0A and incorporated into
this ROD. Following the 2013 human health risk assessment (HHRA), a decision of no further
action was identified for these two RIAs.

This ROD does not incorporate the two areas of land within the 10A that have Activity and Use
Limitation (AUL) covenants established to limit certain land uses. The AULs are related to
environmental sites addressed by the Navy through the Massachusetts Contingency Plan (MCP)
program.

1.3 Assessment of Site

The Selected Remedy presented 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 into the environment. A CERCLA action is required because concentrations of
polycyclic aromatic hydrocarbons (PAHSs), polychlorinated biphenyl (PCB) Aroclor-1260, heptachlor
epoxide (pesticide), 2,3,7,8-TCDD (dioxin), arsenic, and chromium in Site surface soil would pose
unacceptable risks to human health under future residential land use scenarios.
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1.4  Description of Selected Remedy

The Selected Remedy, consisting of soil excavation and offsite disposal, addresses potential
unacceptable human health risks associated with exposure through direct contact, incidental
ingestion, or inhalation of fugitive dust of contaminated soil at the Site. The Selected Remedy will
reduce site-wide contaminant concentrations in soil to risk-based cleanup levels. Implementation of
the Selected Remedy is expected to achieve long-term risk reduction and will allow for future
recreational, residential, commercial, and institutional site uses as consistent with the established
zoning in place at the time this ROD is executed. The Selected Remedy does not address the two
areas where AULs have been established within the 10A.

No unacceptable risks associated with exposure to site groundwater were identified at the Site.
No unacceptable risks associated with exposure to ambient air are anticipated. The western
portion of the site is listed as a Priority Habitat of Rare Species; however, there is no exposure
pathway for Site contaminants to create an ecological risk as the site is mainly covered with
buildings, and pavement.

The major components of the Selected Remedy for the 10A include the following:

. Pre-excavation soil sampling to further define areas to be excavated.

. Soil excavation and offsite disposal of soils with contaminants of concern (COC)
concentrations exceeding cleanup goals.

° Post-excavation soil sampling to confirm achievement of the Remedial Action Objective
(RAO).

The remediation at the I0A will not adversely impact the current use or reasonably anticipated
future uses of the Site. This ROD documents the final remedial action for the 10A, including AOC
14 and AOC 83, which are located within the I0OA boundary, and does not include or adversely
impact any other sites at former NAS South Weymouth. A decision of no further action was
achieved for RIA 33 and RIA 82 following the 2013 HHRA. Although there are 13 other
environmental sites identified within the 10A, those locations have been previously addressed and
are not considered suspected on-going sources of contamination within the I0A. As noted
previously, the two existing AULs within the 10A are excluded from this ROD.

1.5 Statutory Determinations
The Selected Remedy is protective of human health and the environment, complies with federal
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and state requirements that are applicable or relevant and appropriate to the remedial action,

satisfies the statutory requirements of CERCLA 8121 and the regulatory requirements of the NCP, is

cost-effective, and utilizes permanent solutions to the maximum extent practicable.

1.6 ROD Data Certification Checklist

The locations of the specific information required to be included in Section 2.0, Decision Summary,

are summarized in Table 1-1. Additional information can be found in the Administrative Record file

for the former NAS-South Weymouth.

Table 1-1
ROD Check List

Data

Location in ROD

COCs and their respective concentrations

Sections 2.5 and 2.7

Baseline risk represented by the COCs

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 assessment

Section 2.6

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 remedy costs are
projected

Appendix C

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 Date
BRAC Environmental Coordinator

BRAC PMO East

U.S. Navy

Nancy Barmakian Date
Acting Director, Office of Site Remediation and Restoration
Region 1 — New England

U. S. Environmental Protection Agency

5 SEPTEMBER 2015



FORMER NAS SouTH WEYMOUTH INDUSTRIAL OPERATIONS AREA ROD
I ———

2.0 DECISION SUMMARY

2.1  Site Name, Location, and Brief Description

The former NAS South Weymouth (Base), U.S. EPA ID MA2170022022, is comprised of
approximately 1,444-acres and encompasses portions of the Towns of Weymouth, Abington, and
Rockland, Massachusetts (Figure 2-1). The IOA is located in the town of Weymouth portion of the
Base.

The Base was commissioned by the United States Department of Navy (Navy) in 1942 to support
dirigible aircraft used to patrol the North Atlantic during World War Il. The Base was closed in
1949 and reopened in 1953 as a Naval Air Station for aviation training. In 1995, NAS South
Weymouth was placed on the Defense Base Realignment and Closure (BRAC) Commission’s Base
Closure List. The Base remained in continuous operation from 1953 time until it was operationally
closed on 30 September 1996, and administratively closed on 30 September 1997. Since closure of
NAS South Weymouth, portions of the Base property have been transferred to the local
redevelopment authority and are undergoing redevelopment.

The 10A covers approximately 20 acres and is located in the central part of the Base (Figure 2-1).
The I0A was an area where predominantly industrial operations occurred, including, but not limited
to: storage of industrial materials, equipment and coal for the power plant, movement of materials
by truck and railroad spur, and power plant operations. In 2009, the boundary for the I0A was
established to investigate the concern for the potential of low-level dispersed contamination in
surface soil across the Site. Four active environmental sites are also located within the boundary of
the I0A. In 2011, a Site-wide soil sampling program was completed at the IOA and contaminants
were identified at multiple locations that were attributed to the historical industrial operations.

The I0A contains 13 inactive buildings including: the former power plant (Building 8), the former
AIMD facility (Building 117), and supply warehouse (Building 2). The IOA also contains the location
of a former water tower, remnants of a railroad spur, and a former hazardous waste accumulation
area (Figure 2-1). The Site is generally flat and mostly covered by asphalt or buildings; there are a
few small grassy areas located around buildings and sidewalks. Shea Memorial Drive bisects the
approximate center of the IOA. The current wetland delineation for former NAS South Weymouth
does not identify wetlands within the 10A Site.

The former NAS South Weymouth is a closed facility, and environmental investigations and
remediation at the Base are funded under the Department of Defense BRAC program. The Navy is
the lead agency and the U.S. EPA is the lead regulatory agency for CERCLA activities at the former
NAS South Weymouth.
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2.2  Site History and Enforcement Activities

As part of the Base closure, an environmental baseline survey (EBS) was conducted to support the
Navy’'s compliance with CERCLA Section 120, as amended by Public Law 102-426,
Community Environmental Response Facilitation Act, and state and local real property transfer
disclosure natification regulations. The Phase | EBS investigation was conducted for those areas of
the Base property not already addressed by the Installation Restoration (IR) program or the MCP.
The information collected during the Phase | EBS was used to identify specific areas of
environmental concern and to recommend the level of further investigation required for each of
these areas. Areas identified for additional investigation were designated as Phase Il EBS RIAs in
the Phase | EBS Report. Phase Il EBS investigations were conducted at these RIAs. The
investigations included collecting environmental samples (soil, groundwater, sediment, surface
water) from each RIA and analyzing these samples for target contaminants. Results of
environmental sample analyses were evaluated and those RIAs with laboratory results exceeding
u.s. EPA residential Regional Screening Levels (RSLs)
(U.S. EPA 2014a) became AOCs. AOCs were then investigated in accordance with CERCLA
requirements, under the IR program.

The Navy has investigated 17 environmental sites within the 10A boundary including: eight RIA
sites under the EBS program, four AOC sites under CERCLA, and five sites under the MCP.
The previous investigations and their subsequent response actions have resulted in the closure of
six of the RIAs (between 2003 and 2004), signed RODs for two of the AOCs in April 2006, and
closure of the five MCP sites (between 1998 and 2001). The four remaining active sites within the
I0A include: AOC 14 Drum Storage Area, AOC 83 Hazardous Waste Storage Area, RIA 33 AIMD
Building Shops (Building 117), and RIA 82 Power House (Building 8). Locations of the
environmental sites within the 10A are identified on Figure 2-1. (Note seven MCP Release Tracking
Numbers (RTNs) are shown on the figure because two of the MCP sites have two RTNs, each.)
The environmental sites within the 10A and their regulatory status are listed in Table 2-1.

In 2009, the U.S. EPA and MassDEP raised concerns about the potential presence of low-level
dispersed contamination in soil across the 10A due to historical site use for industrial operations.
The 10A boundary was established at that time and was defined as the outer perimeter of the area
where industrial operations took place, based on information from aerial photographs and previous
investigations. The 2009 establishment of the I0OA boundary also incorporated the four active
environmental sites, and the decision was made to consolidate future investigation activities at
those sites with investigation of the potential low-level dispersed contamination in soil across
the 10A.
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Table 2-1
Sites Located Within the Industrial Operations Area
. Program/ . .
Site Name Site ID Activity Site Status
Two removal actions
(2001 and 2004), total of
Building 2 45 tons of PAH and
(Supply Warehouse Railroad Spur) AOC 13 hydrocarbon ROD 2006
contaminated soil
removed
Drum Storage Area .
(Supply Warehouse Drum Storage) AOC 14 N/A Active
Two removal actions
(1999 and 2002), total of
Water Tower — Lead Chips AOC 15 380 tons of lead ROD 2006
contaminated soil
removed
Hazardous Waste Storage Area AOC 83 N/A Active
Sewage Lift Station (Equalization Tank) RIA 16 N/A Closed 2003, NFADD
Removal action conducted
AIMD Building Shops (Building 117) RIA 33 at floor drain locations Active
(2000 - 2001 timeframe)
Courier Station (Drum Storage Area) RIA 37 N/A Closed 2003, NFADD
UST 44 (Building 140) RIA 78B N/A Closed 2003, NFADD
Removal action conducted
Power House in 2000 to the west of .
(Storage of coal and coal ash) RIA 82 RIA 82 (see Building 8 Active
MCP 3-13157)
AIMD Building (Alleged waste oil disposal) RIA 88 N/A Closed 2004, NFADD
Courier Station (Septic System) RIA 89 N/A Closed 2002, NFADD
Fire House (Building 96) RIA 106 N/A Closed 2004, NFADD
Removal action of three
USTs (2000),
. MCP Site approximately 3,694 tons Closed 2001, RAO
Aviation Gas USTs (3 former AvGas USTs) 3-19064 of petroleum- (Class A2)
contaminated soil
removed
Removal action of seven
MCP Site USTs (2000), Closed 2000 with
Building 8 (Steam Plant) approximately 810 tons of AUL, RAO
3-13157 .
petroleum-contaminated (Class A2)
soil removed
Removal action of one
MCP Site UST (1997),
Building 14 (Fuel oil UST) 3-10316 & approximately 27 tons of Clos(eéjlals?fé)RAO
3-15350 petroleum-contaminated
soil removed
9 SEPTEMBER 2015
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Table 2-1
Sites Located Within the Industrial Operations Area
. Program/ L .
Site Name Site ID Activity Site Status

Removal action of OWS,
and associated piping and
MCP Site floor drains (1998),
3-17527 approximately 95 tons of
petroleum-contaminated

soil removed

Closed 2000 with
AUL, RAO
(Class A3)

Building 14 (Oil-Water Separator)

Removal of one UST

MCP Site 1997), approximatel

Building 116 (Gas station) 3-14180 & 1(35 to)ns ([))fppetroleunzl- Cé(é?sgslsf% ElA)O
3-15516 contaminated soil

removed

Notes:

AOC = Area of concern

AUL = Activity and use limitation

MCP = Massachusetts Contingency Plan

NFADD = No Further Action Decision Document

OWS = Oil water separator

PAH = Polycyclic aromatic hydrocarbon

RAO = Response action outcome

RIA = Review item area

ROD = Record of Decision

UST = Underground storage tank

As part of the 23 June 2009, Data Quality Objective meeting for the newly-defined I0A site,
which included representatives from Navy, U.S. EPA, MassDEP, and Tetra Tech NUS, Inc.
(Tetra Tech), it was determined that to assist with developing a site-wide sampling plan to identify
and address data gaps, a complete review of historical soil and groundwater analytical data from
the 17 environmental sites within the 10A was necessary. The historical soil and groundwater
quality analytical data were presented to the project team, and summarized in the 2010 10A
Technical Memorandum (Tetra Tech, 2010). The Technical Memorandum determined that there
were data gaps in the existing surface and subsurface soil datasets, but that the existing
groundwater data adequately documented the 10A groundwater conditions.

In 2011, the Navy conducted an additional field investigation within the I0A. For the 2011
investigation, an approved Sampling and Analysis Plan (SAP) was developed that focused on areas
not previously sampled. The main objective of the SAP was to evaluate the potential presence or
lack of contaminants associated with operations conducted in the IOA. The data gaps included

incomplete target analyte lists for assessing potential low-level dispersed contamination in surface
10 SEPTEMBER 2015
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soil, and assessing subsurface soil data at the former floor drain locations (RIA 33) and at the
former underground storage tank (UST) area (RIA 82).

As outlined in the SAP, the 20-acre 10A was divided into 49 exposure units (EUs) with each EU
comprised of approximately 0.5 acres (Figure 2-2). Although the likelihood of a release is minimal,
given that building footprints would have precluded surface soil exposure during 10A operations,
there are uncertainties (due to access limitations during field investigations) regarding the potential
presence of COCs in soils underlying existing buildings. In the event that any impacts (attributable
to the Navy) are identified by the future property owner, however, the Navy will address those
impacts pursuant to Paragraph 26.3 of the South Weymouth FFA. Soil samples were not collected
in 7 EUs. Six of the EUs not sampled already had complete historical surface soil data sets, were
part of closed sites where removal actions were completed, or have Activity and Use Limitations
(AUL) in place. Therefore, further sampling was not required in 2011. The seventh EU location
was excluded because a portion of Building 117 comprises the entire EU (EU25) and no surface soil
exposure was possible during industrial operations (no likelihood of release to the surface soil).
Surface soil is defined as the 0 to 2 feet below ground surface (bgs) depth interval and target
analyte groups included PAHs, PCBs and metals. Note that the IOA surface soil dataset does
incorporate some historical data points collected across the 0 to 3 feet bgs interval; however,
previous investigations suggest contaminants are generally located within the upper 2 foot interval.
Surface soil samples were collected from the EUs where historical data were not available for one
or more of the three analyte groups. The historical data were used along with 2011 surface soil
data to complete the data set required for each EU. Surface soil samples were also collected for
dioxin analysis at 12 EUs in the vicinity of the power plant (Building 8) based on potential
atmospheric deposition of dioxins in those areas.

A separate, targeted approach was used for the subsurface investigation associated with RIA 33
and RIA 82 to determine whether contaminants remained after historical removal actions at the two
RIAs. At RIA 33, soil samples were collected from below the base of the removal action and from
select step-out locations along the floor drain system. For RIA 82, subsurface soil samples were
collected on a 10-foot grid pattern around historical sample location SB06-011, a location with
previously identified elevated contaminant concentrations. Field screening (PetroFLAG for
total petroleum hydrocarbon) at both RIA 33 and RIA 82 was conducted to select samples for
laboratory analysis and reporting. The subsurface soil samples (2 to 10 feet bgs interval) were
analyzed for volatile organic compounds (VOCs), PAHs, and metals. The results of the 2011
field investigation are reported in detail in the 2013 10A Project Report.
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As discussed in the 2013 IOA Project Report, to evaluate Site conditions, the IOA data were
compared to U.S. EPA residential RSLs (U.S. EPA, 2014a) and Base background values
(where appropriate). Several contaminants including PAHs, pesticides, PCBs, dioxin, and metals
were present in surface soil above screening levels. Several contaminants including PAHs and
metals were present in subsurface soil above screening levels.

The 2013 IOA Project Report included a HHRA that identified several COCs present at
concentrations above risk-based clean-up goals in surface soil (defined as 0-2 feet below grade)
and delineated the areal extent requiring remedial actions to address the surface soil contaminants.
Areas identified requiring remedial action include AOC 14 and AOC 83. No remedial actions were
deemed necessary at RIA 33 and RIA 82. In April 2015, a Focused Feasibility Study (FFS) (Tetra
Tech, 2015) was completed, which evaluated multiple remedial options to address the site-wide
surface soil contamination within the 10A. It should be noted that in the FFS, Tetra Tech
incorporated new information regarding soil that was excavated during a 2002 soil removal effort
that was not discussed in the 2013 IOA Project Report. As such, the areas identified with COCs
above risk-based cleanup levels are different between the two reports. Specifically, EU39 was
removed as an area with elevated COCs warranting action in the FFS, based on the post-excavation
results from the 2002 soil removal activities.

A summary of the nature and extent of surface soil contamination at the 10A, including the four
active environmental sites, is included in Section 2.5.2.

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 July 1998 to address community concerns and
keep citizens informed about and involved in remediation activities. In September 1995, the Navy
initiated a series of public meetings, at which the Restoration Advisory Board (RAB) 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
IR Program activities. RAB meetings have included brief updates for the 10A and the four open
environmental sites within the 10A, as activities have progressed.

The following locations have been designated as information repositories for NAS
South Weymouth: the Tufts Library in Weymouth, Massachusetts; the Abington Public Library in
Abington, Massachusetts; the Hingham Public Library in Hingham, Massachusetts; the Rockland
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Memorial Library in Rockland, Massachusetts; and the U.S. Department of the Navy, Caretaker Site
Office, South Weymouth, Massachusetts. All pertinent reports, fact sheets, and other documents
associated with the Administrative Record for NAS South Weymouth, including the I10A, are
available for public review at the above locations. Site documents and RAB meeting information
are also available on the Department of the Navy BRAC Program Management Office website,
www.bracpmo.navy.mil.

In accordance with Sections 113 and 117 of CERCLA, the Navy provided a public comment period
from 22 June 2015 to 22 July 2015, for the proposed alternatives described in the Proposed Plan
for the I0A. A public meeting to present the Proposed Plan was held on 7 July 2015, at the
Southfield Redevelopment Authority (SRA) facility, Shea Memorial Drive, 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 and Weymouth News on 1 July 2015, and in the Rockland Mariner and Abington Standard
on 3 July 2015. Comments received on the Proposed Plan are addressed in Section 3 of this ROD.

2.4  Scope and Role of Operable Units

The 10A site is being investigated as 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 signed by the Navy and the U.S. EPA in
April 2000. Eleven IR sites have been identified at former NAS South Weymouth. AOC 14 and AOC
83, located within the 10A, have been designated as Operable Unit (OU)23 and OU24, respectively.

Neither the I0A, nor the two active RIAs within the I0A, have been identified with a formal OU
designation.

Investigations at the IOA indicated the presence of surface soil contamination that poses
unacceptable human health risk to potential future receptors at the Site. The remedy documented
in this ROD will achieve the RAOs for the 10A surface soils, which incorporates AOC 14 and AOC 83,
as listed in Section 2.8. Implementation of this remedy will allow for future recreational,
residential, commercial, and institutional uses of the Site that are consistent with the established
zoning in place at the time this ROD is executed, and existing AULs, as well as the overall cleanup
strategy for former NAS South Weymouth. Following the 2013 HHRA, no further action was
deemed necessary to address residual soil contamination at RIA 33 and RIA 82.

The Site Management Plan (SMP) for former NAS South Weymouth provides further details on the
status of the other IR sites, ROD issuance dates (as applicable), and schedule for post-ROD
activities. The SMP is updated by the Navy on an annual basis.
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As noted above, only four environmental sites are active within the I0A, with the other
13 environmental sites achieving regulatory closure through either the EBS/CERCLA program or the
MCP program. Below is a summary of the four active environmental sites that are the focus of this
ROD.

AOC 14 (OU23) Drum Storage Area

AOC 14 encompasses the area along two railroad spurs that brought supplies to the Base beginning
in the 1940s (Figure 2-1). The site includes an area where drums had been stored along the
railroad spurs. Potential staining visible on aerial photographs suggested that spills may have
occurred along the spurs. Surface soil, subsurface soil, and groundwater samples were collected as
part of the Phase Il EBS in the area where materials were stored and possibly spilled.

In July 2002, a streamlined HHRA was conducted to evaluate the potential for risks to human
health from exposures to chemicals at or originating from the site in accordance with CERCLA risk
assessment guidance. Due to concerns about the adequacy of the site characterization, further
actions were put on hold in 2007. In 2010, AOC 14 was included in the evaluation of existing
environmental sites within the 10A boundary to identify data gaps and assist in scoping additional
sampling activities. A supplemental field investigation was conducted in 2011 to address the data
gaps identified in historic surface soil sampling data. Results of the 2011 field effort, presented in
the 2013 IOA Project Report, revealed detections of PAHs, pesticides, chromium, and arsenic in
surface soil at AOC 14 above risk-based cleanup goals. The Navy, U.S. EPA, and MassDEP agreed
that a removal action should be performed to protect human health and the environment, facilitate
property transfer, and allow for immediate site closure with unlimited use and unrestricted
exposure for future property use.

AOC 83 (OU24) Hazardous Waste Storage Area

AOC 83 is the former Resource Conservation and Recovery Act 90-day hazardous waste
accumulation area located on Shea Memorial Drive between Buildings Nos. 131 and 2 (Figure 2-1).
The 90-day hazardous waste accumulation area consists of an approximately 2,400 square foot
concrete pad that is covered by a supported roof (which overhangs the concrete pad by more than
2 feet) and a fire suppression system. This area is surrounded by a chain-link fence.

In October 2004, a streamlined HHRA was conducted to evaluate the potential for risks to
human health from exposures to chemicals at or originating from the site in accordance with
CERCLA risk assessment guidance. Due to concerns about the adequacy of the site
characterization, further actions were put on hold in 2007. In 2010, AOC 83 was included in the
evaluation of existing environmental sites within the 10A boundary to identify data gaps and assist
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in scoping additional sampling activities. A supplemental field investigation was conducted in 2011
to address the data gaps identified in historic surface soil sampling data. Results of the 2011 field
effort, presented in the 2013 IOA Project Report, revealed detections of the PCB Aroclor-1260 in
surface soil above risk-based cleanup goals at AOC 83. The Navy, U.S. EPA, and MassDEP agreed
that a removal action should be performed to protect human health and the environment, facilitate
property transfer, and allow for immediate site closure with unlimited use and unrestricted
exposure for future property use.

RIA 33 AIMD Building Shop (Building 117)

RIA 33 is associated with the floor drain system located within the former AIMD Building Shop
(Figure 2-1). During the Phase | EBS, floor drains were identified in Building 117 and deemed a
potential source for contaminants to enter the environment. In the 2000 — 2001 timeframe, the
floor drain system and surrounding shallow soil were removed from Building 117. A subsequent
investigation was conducted as part of the 2013 IOA Project Report to assess the potential for
subsurface soil contamination. Results from the additional subsurface investigation activities at
RIA 33, as summarized in the 10A Project Report, did not identify the presence of contaminants at
levels warranting additional response actions.

RIA 82 Power House

RIA 82 is located adjacent to (west of) the former Power House, Building 8 (Figure 2-1), and is
related to the identified presence of PAHs and metals in soil following removal of seven USTs in the
late-1990s. The UST closeout was completed under the MCP program (RTN 3-13157). Due to the
presence of the PAHs and metals identified in soil, an investigation was conducted as part of the
2013 I0A Project Report to assess the potential for subsurface soil contamination. Results from the
additional investigation activities at RIA 82, as summarized in the I0OA Project Report, did not
identify the presence of contaminants at levels warranting additional response actions.

2.5 Site Characteristics

The conceptual site model identifies potential contaminant sources, contaminant release
mechanisms, transport routes, and potential receptors under current and future land use scenarios.
The establishment of the 10A boundary in 2009 provided for the continued evaluation of the four
remaining active sites, as well as a site-wide assessment of low-level dispersed contamination in
the 20-acre I0A. Although there are 13 other environmental sites identified within the 10A, those
locations have been previously addressed (see Table 2-1) and are not considered to be ongoing
sources of contamination within the 10A. Although the likelihood of a release is minimal, given that
building footprints would have precluded surface soil exposure during I0A operations, there are
uncertainties (due to access limitations during field investigations) regarding the potential presence

of COCs in soils underlying existing buildings. In the event that any impacts (attributable to the
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Navy) are identified by the future property owner, however, the Navy will address those impacts
pursuant to Paragraph 26.3 of the South Weymouth FFA.

Based on the diverse land use within the 10A, multiple contaminant sources have resulted in the
identification of PAHs, metals, dioxin, pesticides, and PCBs at elevated levels in surface soil across
the I0A. Release mechanisms include:

o Industrial operations occurring within the 10A, including, but not limited to: storage of
industrial materials, equipment and coal for the power plant, movement of materials by
truck and railroad spur, and power plant operations.

The previous investigations completed within the IOA and summarized in the 2013 I0A
Project Report indicate that contaminants released to the environment appear limited in vertical
extent to surface soil and have not migrated to groundwater. A total of 10 areas have been
identified within the 10A where contaminant concentrations in surface soil exceeding risk-based
clean-up goals require action. Human health receptors evaluated as part of the 2013 10A Project
Report and the actual risks to those receptors are discussed in Section 2.7.1.

2.5.1 Physical Characteristics

Borings at the Site have generally encountered fine to medium sand and gravel, which is likely to
be fill within the first few feet of the surface. According to the Basewide study (Tetra Tech, 2000);
near-surface soils are part of the Hollis-Charlton-Essex-Muck association. These materials consist
of soil that formed from glacial till and partially from the underlying bedrock. Bedrock beneath the
Site is Dedham Granite, which is a Proterozoic-age igneous intrusive rock. The rock is described as
a light grayish-pink to greenish-gray and has been metamorphosed to varying degrees.
Bedrock core samples have been collected during a number of investigations and indicate that
bedrock characteristics are relatively consistent throughout the Base. Depth to bedrock at the 10A
is approximately 30 feet bgs.

The Basewide groundwater flow assessment, which includes wells within the I0A boundary,
indicates that the groundwater table is generally flat and ranges from approximately 8 to
10 feet bgs. The overall groundwater flow direction at the Site is generally toward the
west-southwest. The western portion of the I0A contains an area mapped as a medium-yield
potentially productive aquifer (Tetra Tech, 2000).

Surface water runoff at the 10A follows the site topography and empties into the Basewide storm
drainage system, flowing toward the Tactical Air Navigation outfall drainage system, and ultimately
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discharges into French Stream. French Stream is located within the Southeastern Massachusetts
Coastal Drainage Basin. There are no surface water bodies at or near the 10A.

2.5.2 Nature and Extent of Contamination

The primary contaminants present at the 10A Site are PAHs, PCBs, pesticides, dioxins, and metals.
The full 10A data set of analytical results was compared to the U.S. EPA RSLs
(U.S. EPA, 2014a). The historical extractable petroleum hydrocarbons (EPH) and volatile petroleum
hydrocarbons (VPH) results were compared to the MCP Method 1 S-1/GW-1 values
(MassDEP, 2007). Analytical results that exceeded the RSLs were then compared to Base
background values, where applicable (Stone & Webster, 2002). The following section provides a
summary of the surface soil, subsurface soil, and groundwater data evaluation for the 10A as
presented in the 2013 I0A Project Report. Soil EUs and sampling locations are shown on
Figure 2-2.

Surface Soil

In 2011, a surface soil sample (0 to 2 feet bgs) was collected from any EU where historical data
were not available for one or more of the four target analyte groups (PAHs, PCBs, metals, and
dioxins) within the EU to complete the I10A data set. The following is a summary of distribution by
contaminant type.

PAHs

The PAHs in the I0A surface soil data set that exceeded applicable screening criteria were:
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene,
dibenzo(a,h)anthracene, and indeno(1,2,3-cd)pyrene. PAHs were present at concentrations
exceeding applicable RSLs at 20 EUs. The highest PAH concentrations were located at EU28, EU29,
EU38, and EU40, which are in the south central portion of the IOA. Note, the highest
concentrations of PAHs were from historical samples SB06-001 and SB06-002, associated with
AOC 13 (EU28). These two surface soil sample locations were excavated in 2001 and results from
post-excavation confirmatory sampling conducted in 2001 and again in 2004 suggested no
exceedances around the area of former SB06-001 and SB06-002. However, despite the results of
confirmation samples, there is varying representation of the SB06-001 and SB06-002 locations
depicted in past reports and so there is uncertainty as to whether or not they have been fully
excavated. The Navy recognizes the uncertainty and has determined that additional delineation
within EU28 is appropriate as part of the remedy.
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Pesticides

Heptachlor epoxide was the only pesticide with reported concentrations in surface soil that
exceeded the applicable RSL. Exceedances were detected in the historical samples SB06-001 and
SB06-002, located at AOC 13 (EU28). As noted above, samples SB06-001 and SB06-002 were
included in the 10A evaluation even though historical reports suggest these sample locations were
excavated during previous removal actions. The Navy recognizes the uncertainty surrounding
excavation of the SB06-001 and SB06-002 locations and has determined that additional delineation
within EU28 is appropriate as part of the remedy.

PCBs

Aroclor-1260 was the only PCB detected in surface soil. It exceeded its RSL in 18 of 66 samples.
The PCB RSL exceedances occurred primarily at nine EUs located along the northeast portion of the
I0A, with the highest Aroclor-1260 concentrations at EU8, EU10, EU15, and EU17. There was also
one exceedance identified at EU43, located in the southwest portion of the 10A.

Metals

Concentrations of nine metals (aluminum, arsenic, chromium, cobalt, iron, lead, manganese,
thallium, and vanadium) exceeded either the RSL or Base background screening criteria.
In addition, calcium and magnesium concentrations exceeded Base background values in many
samples; however, there are no U.S. EPA RSLs for these metals. Calcium and magnesium are
essential nutrients that are naturally occurring in environmental matrices and are only considered
toxic at high doses. The maximum concentration of chromium was associated with EU28
(SB06-002) but as noted above, there is uncertainty about the location of this sample and whether
or not it was excavated. The maximum concentrations of arsenic and iron were associated with
EU49. EU28 and EU49 are located in the south central portion of the Site. The remaining
maximum concentrations of metals were spread out: aluminum (EU30), cobalt (EU08), manganese
(EU31), and thallium (EUQ09) located in the northeastern or eastern portion of the I10A,
and vanadium (EU39) located in the south central portion of the Site.

According to the 2013 IOA Project Report, the maximum lead concentrations were detected in
EU39 and exceeded the lead RSL. However, according to the Final Closeout Report for RIA 15
Water Tower — Addendum to Time Critical Removal Action Memorandum, the two surface soil
sample locations (SB06-005 and SS06-020) in EU39 where lead concentrations exceeded RSL were
excavated as part of the March 2002 RIA 15 removal action (Foster Wheeler, 2002a). There are no
remaining surface soil sample locations from any EU with measured lead concentrations exceeding
the lead RSL.
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Dioxins

The only individual dioxin concentration that exceeded its associated RSL was
2,3,4,7,8-pentachlorodibenzofuran (PECDF) in a sample from EUQ9. One dioxin group,
heptachlorodibenzo-p-dioxins (HPCDD), had reported concentrations exceeding RSL at EU13, EU15,
EU37, and EU43. As each dioxin compound has a different level of toxicity, Toxic Equivalents
(TEQ), or weighted dioxin values, were calculated for the dioxin data set. The TEQ, and the TEQ
calculated using non-detects at half the detection limit, exceeded the associated RSLs at EUQ9,
EU13, EU26, EU37, EU39, and EU43.

EPH/VPH

EPH and VPH were detected in the historical surface soil data set, but there were no exceedances
of the screening criteria in any of the historical samples. Therefore, the 2011 surface soil samples
were not analyzed for EPH or VPH. It is recognized that petroleum, either defined as a separate
contaminant or group of contaminants, is not addressed under CERCLA unless detected with
CERCLA-regulated contaminants. However these data are included in this document for the benefit
of the Commonwealth of Massachusetts, and other partners in the remedy.

Subsurface Soil

In 2011, subsurface soil samples (2-10 feet bgs) were collected at RIA 33 and RIA 82 to determine
whether contaminants remained after removal actions were completed at these two RIAs.
Based on historical soil data previously collected from these locations, subsurface soil samples
collected from RIA 33 were analyzed for VOCs, PAHs, and metals, while subsurface soil samples
collected from RIA 82 were analyzed for PAHs and metals. The following is a summary of
distribution by contaminant type.

RIA 33

Volatile Organic Compounds

Three VOCs were detected in subsurface samples; however, none of the reported concentrations
exceeded applicable screening criteria.

PAHs

Reported concentrations of either benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene,
dibenzo(a,h)anthracene, or indeno(1,2,3-cd)pyrene exceeded applicable RSL at four of the five
sample locations. Benzo(a)pyrene and dibenzo(a,h)anthracene were not identified at a
concentration above the limit of detection (LOD) in soil sample SB08-0305; however, it was noted
in the data usability assessment that the LOD for these two PAHs exceeded the screening criteria.
Therefore, these two compounds may be present at levels above the RSL at this location.
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Metals

Concentrations of aluminum, arsenic, chromium, cobalt, iron, manganese, or thallium exceeded
their associated screening criteria at one or more sample locations. Arsenic, chromium, cobalt, and
iron concentrations exceeded applicable RSL at all five sample locations. Manganese
concentrations exceeded RSL at three of the five locations. Aluminum and thallium concentrations
exceeded the screening criteria at only one location.

RIA 82

PAHs

PAHs were not detected in soil samples collected from RIA 82. However, it was noted in the data
usability assessment that the LODs for benzo(a)pyrene and dibenzo(a,h)anthracene were greater
than the screening criteria; therefore, these two PAHs may be present above the RSL at RIA 82.

Metals
Up to 18 metals were detected in one or more subsurface soil samples collected from RIA 82.
Reported concentrations of arsenic, chromium, cobalt, or iron exceeded the associated RSL at each
of the four sample locations; however, none of the concentrations exceeded Base background
values.

Groundwater

As part of assessing the historical I0A data set, the 2010 Technical Memorandum determined that
the existing groundwater data adequately documented the I0A groundwater conditions and no
additional groundwater data collection was required. During a 22 September 2010 BRAC Cleanup
Team (BCT) Meeting, it was agreed that if a review of existing groundwater data showed no
exceedances to the MCP GW-2 standards, then no additional groundwater investigation would be
necessary for the 10A site (Tetra Tech, 2010b). A review of the existing I0A groundwater data was
completed and included in the 2010 Technical Memorandum (Tetra Tech, 2010a). The IOA
groundwater data review showed that concentrations did not exceed the MCP GW-2 standards.
The 2010 Technical Memorandum concluded that the vapor intrusion pathway was not a concern at
the 10A and, therefore, groundwater was not a medium of concern.

The I0A does not contain any surface water bodies; therefore, sediment and surface water were
not included as media of concern (Tetra Tech, 2010a).

2.6  Current and Potential Future Site and Resource Uses
Former NAS South Weymouth was designated for closure under the BRAC Act of 1990, and as part
of the BRAC Commission’s 1995 Base Closure List (BRAC 1V). Operational closure of the former

NAS South Weymouth began in September 1996 with the transfer of aircraft to other Navy facilities,
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and through personnel reductions. Former NAS South Weymouth was administratively closed
under BRAC on 30 September 1997.

Currently, the 10A 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 Zoning and Land Use By-Laws have established four zoning districts within the 10A:

° Main Street Overlay District

. Village Center District (VCD)

o Mixed-Use Village District (MUVD)
. Recreation District (RecD)

Zoning districts are presented on Figure 2-1. Based on the findings of the HHRA presented in the
2013 I0A Project Report, soil contamination above acceptable risk-based levels is present in each
of the established zoning districts within the 10A, with the exception of the Main Street Overlay
District. The VCD and MUVD allow for mixed use areas, with a range of future uses that can
include any of the following: residential development, office, commercial, and institutional uses.
The RecD allows for a range of future uses that can 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.

A medium-yield potentially productive aquifer area is mapped along the western portion of the 10A.
The local redevelopment authority, as well as the master developer, have indicated that
groundwater production, supply, and irrigation needs for redevelopment can be provided by
sources other than the groundwater associated with the 10A Site.

As part of initial Data Quality Objective meetings held in support of developing the framework for
the Sampling and Analysis Plan associated with the 2011 field activities, the Base Cleanup Team
(BCT) agreed that groundwater was no longer a media of concern based on the existing data and
data from sites properly closed under the MCP program. Additionally, the groundwater data was
screened against MCP GW-2 standards to evaluate the potential for vapor intrusion in future
buildings. The results of the screening assessment concluded that the residual contaminants in
groundwater did not pose a potential vapor intrusion concern at the 10A.
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2.7 Summary of Site Risks

This section of the ROD focuses on the conclusions of the human health evaluation conducted for
the Site and COCs identified as posing potential risk. The summary of the assessment focuses on
those exposure pathways and scenarios that drive the need for remedial action at the Site.

As addressed in Section 2.7.2, an ecological risk assessment was not conducted because there was
no complete exposure pathway to ecological receptors.

2.7.1 Summary of Human Health Risks

The risk assessment estimates what risks the Site poses if no action were taken. It provides the
basis for taking action and identifies the contaminants and exposure pathways that need to be
addressed by the remedial action. This section of the ROD summarizes the results of the
streamlined HHRA for this site.

The streamlined HHRA was performed using historical soil data from each of the 17 environmental
sites previously investigated within the 10A, as well as site-wide soil data collected during the 2011
field event. This section summarizes the human health COCs, exposure assessment,
toxicity assessment, and risk characterization for those COCs. Supporting tables are presented in
Appendix B.

Identification of Contaminants of Concern

The streamlined HHRA evaluated potential risk from both surface and subsurface soil to
hypothetical future residents and hypothetical future commercial receptors as described in the
Final Streamlined HHRA Work Plan for Areas of Concern at NAS South Weymouth (EA Engineering,
Science, and Technology [EA], 2001). The assessment was “streamlined” in the sense that it
focused on two receptors of concern only, the hypothetical future resident and the hypothetical
future commercial receptor. The HHRA identified COCs based on exposures to hypothetical future
residents, which is the most conservative of the risk scenarios and is protective of all possible
future land uses at the I0A. The streamlined HHRA is reported in detail in the IOA Project Report
(Tetra Tech, 2013).

As described in Section 2.1, the 10A is an approximately 20-acre area located in the central part of
former NAS South Weymouth. A variety of environmental investigations have been conducted
across the Site related to former industrial operations. The 10A evaluation is focused on evaluating
residual risk to human health from potential low-level dispersed contamination in surface soil across
the 10A including four active environmental sites located within the [0A boundary.
Although surface soil is defined as 0 to 2 feet bgs, the IOA surface soil data set includes samples
collected from O to 3 feet bgs. Therefore, the HHRA for surface soil data includes samples across
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the 0 to 3 feet bgs interval. Surface soil data (0 to 3 feet bgs) were evaluated in two data
groupings: 1) high concentrations area EUs (EU28, EU29, EU38, EU39 and EU40) and 2) low
concentrations area EUs (remaining EUs). The high concentration EUs were identified as such
based on location-specific cancer risks greater than 1x10™ (Tetra Tech, 2013). Subsurface soil data
(3 to 8 feet bgs) were evaluated as a single data group. Risk estimates were also calculated on a
location-by-location basis for the hypothetical future resident to allow for a more refined
understanding of risk across the 10A.

As indicated in Section 2.5.2, a review of groundwater data at the site showed no exceedances of
the MCP GW-2 standards. The 2010 Technical Memorandum reporting these results
(Tetra Tech, 2010a) concluded that the vapor intrusion pathway was not a concern at the 10A;
therefore groundwater is not a medium of concern and is not addressed in the risk evaluation.
No sediment or surface water are present in the 10A; thus these media are also absent from the
risk evaluation.

The media, receptors, and exposure routes evaluated in the HHRA are presented in Table 2-2.
In addition to the pathways shown, soil data were compared to U.S. EPA risk-based soil screening
levels (SSLs) for the protection of groundwater (U.S. EPA, 2012b). Chemicals that exceeded
groundwater protection SSLs were identified as Contaminants of Potential Concern (COPCs),
but were not carried in to the quantitative risk evaluation. Rather, these data were used to provide
a qualitative evaluation of the potential for chemical migration from soil to groundwater.
Groundwater data were evaluated as part of the refinement of the soil-to-groundwater exposure
pathway.

The quantitative risk evaluation resulted in the identification of COCs that are the basis for the need
for action at the site. These COCs are identified in Table 2-3 based on media (soil groupings), and
on Table 2-4 on a location-by-location basis.

It is noted that chromium risks are likely overestimated because it was assumed that chromium
was present in the hexavalent state (i.e., toxicity criteria for hexavalent chromium were
conservatively used in the assessment).  Aroclor-1260 was selected as a COC in the
location-by-location evaluation for the child resident using non-cancer toxicity criteria for
Aroclor-1254.  Additionally, naphthalene in surface soil (in several EUs) and subsurface soil
(in RIA 33) were identified as COCs based on the migration to groundwater analysis.
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Table 2-5 presents the exposure point concentrations (EPCs) for each of the COCs in surface soil of
the high concentrations area. EPCs are only provided for the high concentrations area because no
COCs were identified for the low concentrations surface soil area or for subsurface soil.
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TABLE 2-2
SELECTION OF EXPOSURE PATHWAYS
INDUSTRIAL OPERATIONS AREA
FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

Scenario Medium Exposure Exposure Receptor Receptor | Exposure | Type of Rationale for Selection or Exclusion
Timeframe Medium Point Population Age Route |Analysis of Exposure Pathway
Future Surface Soll Surface Soll I0A Commercial Receptors Child Ingestion | Quant
Dermal Quant [Commerical receptors may be exposed to COPCs in surface soil

Adult Ingestion | Quant |while at the Site.
Dermal Quant

Residential Receptors Child Ingestion | Quant
Dermal Quant [A future residential scenario is considered to be protective of all
Adult Ingestion | Quant |potential future receptors at the Site.
Dermal Quant
Air I0A Commercial Receptors Child Inhalation | Quant

Quant [Commerical receptors may be exposed to fugitive dust and volatile
Adult Inhalation | Quant [emissions from surface soil while at the Site.
Quant

Residential Receptors Child Inhalation | Quant
Quant [A future residential scenario is considered to be protective of all
Adult Inhalation | Quant |potential future receptors at the Site.

Quant

Subsurface Soil | Subsurface Soil I0A Commercial Receptors Child Ingestion | Quant Although exposure to subsurface soil by commercial receptors is

Dermal Quant considered unlikely at the Site, this scenario is included to aid in
Adult Ingestion | Quant - L
future risk management decisions.
Dermal Quant
Residential Receptors Child Inhalation | Quant

Quant [A future residential scenario is considered to be protective of all
Adult Inhalation | Quant |potential future receptors at the Site.
Quant

Air I0A Commercial Receptors Child Inhalation | Quant

Quant Although exposure to subsurface soil by commercial receptors is

considered unlikely at the site, this scenario is included to aid in

Adult Inhalation | Quant future risk management decisions.
Quant
Residential Receptors Child Inhalation | Quant

Quant [A future residential scenario is considered to be protective of all
Adult Inhalation | Quant [potential future receptors at the Site.
Quant

Notes:
COPC = Chemical of Potential Concern.
Quant = Quantitative.
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Table 2-3
Data Groupings Evaluation

Medium/Data Grouping Receptor COCs

BAP equivalents™®, heptachlor epoxide®™®,
2,3,7,8-TCDD equivalents®, arsenic™™®,
chromium®®

Surface soil — high concentrations  |Child resident Lifelong
area resident

Surface soil — high concentrations
area

Subsurface Soil - -

Notes:
COCs = Chemicals of concern
(@) = Selected as a COC based on child resident cancer risk.
2 = Selected as a COC based on lifelong resident cancer risk.
Table 2-4
Location-by-Location Evaluation
Medium/Location Receptor COCs
Surface soil — EU 8 Child resident Aroclor-1260%
Surface soil — EU 10 Child resident Aroclor-1260®
Surface soil — EU 15 Child resident Aroclor-1260"
Surface soil — EU 17 Child resident Aroclor-1260%
Surface soil —EU 28 Lifelong resident ZE’S;Z(:(’Z)?;DS?;E!?{ chromium®
Surface soil — EU 29 Lifelong resident cPAHs®, arsenic®, chromium®
Surface soil — EU 38 Lifelong resident cPAHs®, arsenic®, chromium®
Surface soil — EU 40 Lifelong resident cPAHs®, arsenic®, chromium®
Surface soil — EU 49 Child resident Arsenic®
Notes:
COCs = Chemicals of concern
EU = Exposure unit
(@) = Selected as a COC based on child resident cancer risk.
(2) = Selected as a COC based on lifelong resident cancer risk.
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Scenario ﬁmefmmef CurrmUFu'lure
edium: Surface Soil - Higher Concentrations EUs
posure Medium. Surface Soil - Higher Concentrations EUs

NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

TABLE 2-5RME
EXPOSURE POINT CONCENTRATION SUMMARY
REASONABLE MAXIMUM EXPOSURE

Maximum
Exposure Poinl Chemical of Units Arithmetic 55% UCL | Concentration Exposure Point Concentration
Potential Concern Mean (Distribution) (Qualifier) Value Units Statistic Rationale
10A Benzo(a)pyrene Equivalents mgkg 2.1 38(0) 1560 38 ma/kg 95% KM (BCA) UCL ProUCL 4101 |

Aroclor-1260 ma/kg NA!Y NA' 0.063 0.063 mo/kg Maximum Detected Concentration (1)

Heptachlor Epoxide mg/kg 0.047 016 (G) 0.20J 0.160 malkg 95% KM (Chebyshev) UCL ProUCL 4.1.01
2,3,7,8-TCDD Equivalents mg'kg NA/ NAY 0.0000092 4 § 0,0000092 mg/kg Maximum Detected Concentration (2)

Aluminum ma/kg 6800 BOOO (N) 10000 8000 mgrkg 95% Student's-t UCL ProUCL 4.1.01
Arsenic mg/kg 53 7.1 (N) 10.4 74 mg'kg 85% Student's-t UCL ProUCL 4.1.01
Chromium Vi mg'kg 273 93.8 (NP) 149 93.8 mglkg 95% Chebyshev (Mean, Sd) UCL ProUCL 4.1.01
Cobalt markg 36 4.2 (N) 5.9 4.2 mg/kg 95% Student's-t UCL ProUGL 4.1.01
Iron mg/kg 13000 15000 (N) 21000 15000 magikg 95% Student's-t UCL ProUCL 4.1.01
Lead ma/kg 240 600 (G) 1280 240 ma/kg Arithmetic Mean Concentration ProUCL 4.1.01
|ManHunew rw 180 220 (N) 294 220 _rnm 95% Student's-t U& ProUCL 4.1.01

1 - There are less than four detected concentrations. Reliable statistics cannot be computed. The maximum concentralion was used as the EPC,
2 - There are less than five samples. Reliable statistics cannot be compuled. The Maximum concentration was used as the EPC.

3 - The mean concentration is used as the exposure point conceniration for lead.

EU = Exposure unit

G = Gamma

10A = Industrial Operations Area
ma/kg = milligram per kilogram

N = Normal

MA = Not applicable.
NP = Non-parametric
UCL = Upper confidence limit
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Exposure Assessment

During the exposure assessment, potential current and future exposure pathways through which
humans might come into contact with the COCs were evaluated. Potential exposure routes for soil
include inadvertent ingestion (swallowing small amounts of soil), dermal contact (skin exposure),
and inhalation (breathing) of airborne soil particulates. The HHRA considered receptor exposure
under current and future residential and commercial land use, as presented in Table 2-2 (above).
Exposure parameters are summarized in Appendix B, Table B-1.

Toxicity Assessment

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

Tables B-2 and B-3 in Appendix B show non-carcinogenic risk information relevant to the COCs for
oral and dermal exposure and for inhalation exposure, respectively. Appendix B, Tables B-4 and B-
5 provide carcinogenic hazard information relevant to the COCs for oral and dermal exposure and
inhalation exposure, respectively.

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 (Appendix B, Tables B-6 through B-13) and discusses in detail
the methods used to calculate the site risks. RME cancer risk estimates and hazard indices for the
significant receptors and routes of exposure across all media are shown in Table 2-6.
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Table 2-6
SUMMARY OF HAZARD INDICES AND CANCER RISKS

. Results
Exposure Scenario .
Hazard Index Cancer Risk

Commercial Receptors Child Surface so_|l — high 0.4 1E-04
concentrations area
Surface so_il — low 06 1E-05
concentrations area
Subsurface soil 0.1 1E-05

Adult Surface soil — high

concentrations area 0.0 2E-05
Surface soil — low 0.07 3E.06

concentrations area
Subsurface soil 0.01 2E-06
Lifelong Surface soil — high

: NA 1E-04
concentrations area

Surface so_ll — low NA SE-05
concentrations area

Subsurface soil NA 1E-05

Residents Child Surface so_ll — high (1 5E-04
concentrations area

Surface soil — low )

concentrations area 3 6E-05

Subsurface sail 0.6 4E-05

Adult Surface so_ll — high 02 8E.05
concentrations area

Surface soil — low 03 1E-05

concentrations area
Subsurface soil 0.06 8E-06
Lifelong Surface soil — high

; NA 6E-04
concentrations area
Surface SO.I| — low NA ~E.05
concentrations area
Subsurface soil NA 5E-05

Notes:
NA - not applicable.
™ The target organ-specific Hls do not exceed 1.
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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 calculated from the following equation:

Risk = CDI x SF
Where:
Risk = a unit less probability (e.g., 2 x 10®) of an individual developing cancer
CDI = chronic daily intake averaged over 70 years, milligram per kilogram (mg/kg)-day
SF = slope factor (mg/kg-day) ™

These calculated risks are probabilities that are usually expressed in scientific notation
(e.g., 1 x 10®). An excess lifetime cancer risk of 1 x 10° 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. U.S. EPA’s generally acceptable risk
range for site-related exposures is 1 x 10 (one in ten thousand) to 1 x 10° (one in one million).

Table 2-6 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 about the toxicity of the COCs. Appendix B,
Tables B-14 through B-17, provide details of the risk calculations. Total cancer risk estimates were
1 x 10 for child and lifelong commercial receptors, 5 x 10 for child residents and 6 x 10™ for
lifelong residents in surface soil high concentrations area. Lifetime cancer risk is the summation of
risk from child and adult exposures. 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 be
approximately 1 in 10,000 for commercial adult and lifetime receptors, 5 in 10,000 for
child residents, and 6 in 10,000 for lifetime residents. Lifetime cancer risk was within U.S. EPA’s
target cancer risk range for the surface soil low concentrations area and for subsurface soils.

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
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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 from all
contaminants are unlikely. An HI greater than 1 indicates that site-related exposures may present
a risk to human health. The HQ is calculated as follows:

Non-cancer HQ = CDI/RfD

Where:
CDI = chronic daily intake, mg/kg-day
RfD = reference dose, mg/kg-day

CDIs and RFDs are expressed in the same units and represent the same exposure period
(i.e., chronic, sub-chronic, or short-term).

Table 2-6, above, provides total HIs for all routes of exposure based on the RME. Appendix B,
Tables B-18 through B-23, provide details of the risk calculations. Total Hls for the child and adult
commercial receptors were less than 1. Total Hls for the child residents for the high concentrations
area and low concentrations area were 2 and 3, respectively. However, the target organ-specific
HIs for these exposure scenarios did not exceed 1. Appendix B, Table B-21 shows target
organ-specific HIs for the child resident exposed to high concentrations area and low
concentrations area surface soil, respectively.

In summary, under the RME scenario, unacceptable cancer hazards were identified for hypothetical
commercial receptors (child and lifelong) and hypothetical future residents (child and lifelong).
No unacceptable non-cancer hazards were identified for commercial or residential receptors.
The COCs that contribute most significantly to cancer-causing human health risks include
carcinogenic PAHs (cPAHs) and chromium (which was evaluated using hexavalent chromium
criteria). Heptachlor epoxide, 2,3,7,8-TCDD equivalents (dioxin), and arsenic were also identified
as COCs. Major sources of uncertainty, other than those typically associated with risk assessment
estimates, include likely overestimation of chromium risk because it was assumed that chromium
was present in the hexavalent state. Additionally, the Aroclor-1260 evaluation was based on
toxicity criteria for Aroclor-1254.

Location-by-Location Risk Evaluation

As indicated above, in addition to the risk evaluations conducted for low concentrations area
surface soil, high concentrations area surface soil, and subsurface soil, a location-by-location
evaluation was conducted for the hypothetical future resident to allow for a more refined
understanding of risk across the 10A.
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The HHRA determined that non-cancer Hls, estimated as part of the location-by-location evaluation
for residents, exceeded 1 for sample locations within EU8, EU10, EU15, EU17, EU39, EU43, and
EU49. The HI exceedances for EU8, EU10, and EU15 are due to Aroclor-1260 (calculated using
non-cancer toxicity criteria for Aroclor-1254). Aroclor-1260 is the only chemical contributing to the
Hls in EU8, EU10, and EU15. The target organ HIs (immune system) for each of these sample
locations also exceeds 1, and Aroclor-1260 is a primary risk driver for each of these EUs.
The detected concentrations of Aroclor-1260 reported for these locations were greater than
1 mg/kg, which is the federal Toxic Substances Control Act soil cleanup level for high occupancy
areas (U.S. EPA, 2005). In EU17, EU39, EU43, and EU49, multiple chemicals contribute to the HI
exceedances, including Aroclor-1260, dioxins, pesticides, and metals. However, only Aroclor-1260
and arsenic were identified as a primary risk driver in EU17 and EU49, respectively.

The HHRA also concluded that cancer risk, estimated as part of the location-by-location evaluation,
exceeded 1 x 10™ for sample locations in EU28, EU29, EU38, EU39, and EU40. The exceedances
are primarily due to PAHs. At EU28, heptachlor epoxide, arsenic, and chromium are also risk
contributors. Arsenic and chromium are also risk drivers at EU29, EU38, EU39, and EU40.

An evaluation of lead risks, based on location-by-location estimates, was also conducted. Lead was
identified in EU39 as a primary risk driver and COC for EU39. However, according to the
Final Closeout Report for RIA 15 Water Tower — Addendum to Time Critical Removal Action
Memorandum, the two surface soil sample locations (SB06-005 and SS06-020) in EU39 contributing
to lead risk were excavated in the March 2002 RIA 15 removal action (Foster Wheeler, 2002a).
Therefore, there are no remaining surface soil sample locations with measured lead concentrations
exceeding the residential soil screening level of 400 mg/kg. Lead concentrations do not exceed the
screening level in any other samples or EUs and; therefore, lead has been removed from the list of
COCs for the 10A Site.

Although the combined risk from multiple compounds at EU43 resulted in a non-cancer HI greater
than 1, the HHRA concluded that on a chemical by chemical basis the target organ-specific Hls
calculated for EU43 do not exceed 1; therefore, no primary risk drivers are identified for
EU43. Based on the findings from the HHRA, EU43 was subsequently removed from the areas
identified for corrective action.
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Summary

The results of the IOA data evaluation and streamlined HHRA indicate that the surface soil was
likely impacted by industrial operations, mainly in the center portion of the Site (EU28, EU29, EU38,
EU39, EU40, EU43, and EU49) where concentrations of PAHs, arsenic, chromium, and lead exceed
the risk-based screening criteria and the northeastern portion of the Site (EU8, EU10, EU15, and
EU17) where concentrations of Aroclor-1260 exceed the screening criteria. As discussed above,
lead impacts at EU39 were excavated to below SSLs during the March 2002 RIA 15 removal action,
and EU43 was excluded based on findings from the HHRA that did not identify a primary risk driver.
Remaining COC exceedances of the risk-based screening criteria in EUs where risk is identified are
shown on Figure 2-3.
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Concentrations in site-wide soil were observed to decrease with depth bgs (Tetra Tech, 2010b).
Additionally, risk to human health from subsurface soil at RIA 33 and RIA 82 was not found to
exceed the U.S. EPA target risk range (Tetra Tech, 2013) and, therefore; subsurface soils were
determined not to be a medium of concern.

Groundwater was determined not to be a medium of concern. Surface water and sediment are not
present within the 10A and, therefore, not media of concern.

The results of the 2011 field investigation, data evaluation, and HHRA were discussed at a
BCT meeting on 14 February 2013. The Navy, U.S. EPA, and MassDEP agreed at that time that the
results of the 2011 field investigation, data evaluation, and HHRA provided sufficient evidence to
justify a remedial action for surface soil under CERCLA.

2.7.2 Summary of Ecological Risks

As documented in the I0A Project Report (Tetra Tech, 2013), an ecological risk assessment was
not required since the 10A is largely paved and located in the central industrial portion of the Base.
The western portion of the site is listed as a Priority Habitat of Rare Species; however, there is no
exposure pathway for Site contaminants to create an ecological risk as the site is mainly covered
with buildings, and pavement.

2.7.3 Basis for Action

Unacceptable human health cancer risks were estimated in the 2013 10A Project Report baseline
risk assessment for future residents (child and lifetime residents) from exposures to surface soil via
ingestion, dermal, or inhalation (fugitive dust) commercial receptors. The theoretical risk
exceedances were based on the presence of the following COCs: Benzo(a)pyrene equivalents,
carcinogenic PAHs, Aroclor-1260, heptachlor epoxide, 2,3,7,8-TCDD equivalents, arsenic, and
chromium in surface soil.

No unacceptable risks were estimated from exposures to groundwater.

Since risks were identified for hypothetical future residential receptors and commercial workers,
a response action is necessary to protect the public health and welfare from actual or threatened
releases of hazardous substances into the environment that may present an imminent and
substantial endangerment to public health or welfare.

The distribution of contaminants that are present in surface soil at concentrations exceeding
risk-based clean-up goals are depicted in Figure 2-3.
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2.8 Remedial Action Objectives

RAOs are goals, specific to each medium, that define the objective of remedial actions to protect
human health and the environment. RAOs specify the COCs, 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 below in
Section 2.9.

To protect the public from potential future health risks under possible future residential use, as well
as to protect the environment, the following RAO has been developed for surface soil at the Site.

. Prevent exposure (i.e. direct contact or ingestion) to COCs in soils exceeding risk-based
cleanup goals.

Site-specific preliminary remediation goals (PRGs) were developed for the I0A to establish
target cleanup goals for remedial actions to reduce COC concentrations in Site media and mitigate
the unacceptable risks to human health and the environment. As part of the HHRA, site-specific
risk-based PRGs were calculated for the COCs based on exposures of hypothetical future residents
to surface soil (while the HHRA evaluated potential risks to both the hypothetical future resident
and hypothetical future commercial receptor, the risk-based PRGs were calculated based on future
residential risks only, due to the fact that this exposure scenario is more protective, and therefore
inclusive, of other potential future receptors in the 10A). As part of preparing the FFS, PRGs for
COCs were reviewed and re-calculated to accommodate recent updates in exposure assumptions
published in scientific literature and in regulatory guidance documents. The proposed cleanup goal
for each COC is either the calculated PRG or surface soil background value (whichever greater)
(Table 2-7).
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Table 2-7
Summary of Surface Soil PRGs and Proposed Cleanup Goals
Hypothetical Selected PRG/
Risk-Based Background Proposed Basis for

Contaminant of Concern Units PRG? Value Cleanup Goal Selection
Benzo(a)pyrene Equivalents Hg/Kg 150 2,130 2,130 Background
Benzo(a)anthracene Hg/Kg 1,500 810 1,500 Residential Risk
Benzo(a)pyrene Hg/Kg 150 1,828.8 1,828.8 Background
Benzo(b)fluoranthene Hg/Kg 1,500 770 1,500 Residential Risk
Benzo(k)fluoranthene Hg/Kg 15,000 2,700 15,000 Residential Risk
Dibenzo(a,h)anthracene Hg/Kg 150 96 150 Residential Risk
Indeno(1,2,3-cd)pyrene ng/Kg 1,500 175 1,500 Residential Risk
Aroclor-1260 Hg/Kg 1,100* NA 1,100 Residential Risk
Heptachlor Epoxide Ho/Kg 590 NA 590 Residential Risk
2,3,7,8-TCDD Equivalents Hg/Kg 0.049 NA 0.049 Residential Risk
Arsenic mg/Kg 6.7 5.31 6.7 Residential Risk
Chromium mg/Kg 3.1 10.1 10.1 Background
Lead mg/Kg 400 301.7 400 Residential Risk
Notes:
* = Calculated using the non-cancer toxicity for Aroclor-1254
! PRG is based on residential exposures
ng/Kg = Microgram per kilogram
mg/kg = Milligram per kilogram
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2.9 Description of Alternative

To address the COCs and the associated human health risks in surface soil, a screening of
General Response Actions, remedial technologies, and process options was conducted as part of
the FFS. The technologies and process options retained from the detailed screening were
assembled into three remedial alternatives for the 10A. 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 FFS include:

. Alternative S-1: No Action
. Alternative S-2: Excavation and Off-Site Disposal
. Alternative S-3: Asphalt Capping and Land Use Controls (LUCSs)

A description and detailed analysis of these alternatives are presented below.

2.9.1 Alternative S-1: No Action

The No Action alternative does not address the surface soil contamination and is retained to
provide a baseline for comparison to other alternatives. There would be no reduction in toxicity,
mobility, or volume of the contaminants. In accordance with CERCLA Section 121(c) and Section
300.430(f)(4)(ii) of the revised NCP, the Navy, with support from U.S. EPA and MassDEP, would
conduct 5-year review(s) under the No Action alternative because hazardous substances would
remain at the I0A above levels that allow for unlimited use and unrestricted exposure.

Alternative S-1 would not provide long-term effectiveness and permanence because contaminated
surface soil would remain on site and there would be no LUCs to restrict human exposure to
surface soils. Although the No Action alternative would not pose new hazards to the community or
site workers, it may result in increased community exposure in the long-term due to the potential
future residential zoning of the 10A site. Other than 5-year reviews of the site status (conducted as
part of the overall 5-year review for former NAS South Weymouth), there would be no capital costs
and the operations & maintenance (O&M) costs would be nominal for implementing Alternative S-1.

2.9.2 Alternative S-2: Excavation and Off-Site Disposal

In Alternative S-2, soil from the ten areas identified in the HHRA (where surface soil with
COC concentrations exceed cleanup goals) would be excavated and temporarily stockpiled onsite.
Following waste characterization sampling, the soil stockpile would be transported offsite for final
disposal. Pre-excavation surface soil sampling would be conducted to further define the areas to
be excavated. Post-excavation soil sampling would be conducted to confirm that the RAO for the
site has been achieved and to document remaining conditions. A Remedial Action Work Plan
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(RAWP) would be developed following issuance of this ROD that will include a detailed description
of the pre- and post-excavation sampling activities.

2.9.3 Alternative S-3: Asphalt Capping and LUCs

Under Alternative S-3, an asphalt cap would be constructed over the 10 areas identified in the
HHRA to cover soil containing COCs that exceed the cleanup goals. Pre-cap soil sampling would be
performed to further define the target areas prior to constructing the cap. A RAWP would be
developed following issuance of the ROD that will include a detailed description of the pre-cap
sampling activities and locations.

LUCs, such as a lease restriction (during Navy ownership) or a deed restriction (in the event of
property transfer), would be required in conjunction with capping, to limit the future use of the
capped areas within the I0OA and to maintain the integrity of the cap. The LUCs would be
implemented to prevent both residential and recreation future use of those 10 areas of the I0A
identified in the HHRA. The LUCs would apply to the capped areas and ensure that surface soils
and the cap are not interrupted by persons unaware of soil conditions and the need for
personal protective gear, management of soil disturbed, and replacement of the cap to the proper
specifications.

Annual inspections of the LUCs and evaluation of the cap integrity would be required. In addition,
5-year reviews would be required under this alternative to evaluate the continued adequacy of the
remedy and to ensure that the Site LUCs continue to be met. The 5-year reviews would describe,
at a minimum, the findings of the annual LUC inspections and recommendations for repair.

2.10 Comparative Analysis of Alternative

Table 2-8 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 10A FFS.
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Table 2-8
Summary of Comparison Analysis of Alternatives

Alternative No. S-1 S-2 S-3

Estimated Timeframes (years)

Design and Construction of Alternative NA 1 1
Criteria Analysis

Threshold Criteria
Protects human health and the environment o ° o

e  Will it protect you and animal life on and near the site?

Meets federal and state regulations
e Does the alternative meet federal and state environmental statues, N o o
regulations, and requirements?

Primary Balancing Criteria

Provides long-term effectiveness and is permanent ) ° o
o Will the effects of the cleanup last?

Reduces mobility, toxicity, and volume of contaminants through treatment
e Are the harmful effects of contaminants, their ability to spread, and the o ] o
amount of contaminated material present reduced?

Provides short-term protection

e  How soon will the risks be reduced? o o °

e Are there hazards to workers, residents, or the environment that could
occur during cleanup?

Can be implemented

e s the alternative technically feasible? ° ° o
e Are the goods and services necessary to implement the alternative readily
available?
Cost: $0 $1.4M $580K

e Up-front costs to design and construct the alternative (capital costs)
e Operating and maintain any system associated with the alternative

(O & M costs) nominal $0 $0
e Total cost in today’s dollars (net present worth cost) nominal $1.4M $755K
Modlifying Criteria
State Acceptance To be determined after the public

Community Acceptance comment period

® = Good O = Average © =Poor K = Thousand M = Million
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Threshold Criteria

Overall Protection of Human Health and the Environment: Alternatives S-2 and S-3 would provide
protection to human health and the environment. Alternative S-2 would provide the greatest
protection because it permanently removes the source areas with COC concentrations exceeding
the cleanup goals. Alternative S-2 would also allow for the site to be rendered suitable for
unlimited use and unrestricted exposure with the exception of the two existing AUL areas.
Alternative S-3 would provide the second best protection because installing a cap would prevent
exposure to elevated COC concentrations exceeding the cleanup goals, although the elevated
COC concentrations would remain in-place and require long term management. Alternative S-3
would not allow for the site to be suitable for unlimited use and unrestricted exposure;
implementation of LUCs would be required. LUCs would provide adequate protection of
human health with a permanent restriction on the use of surface soil preventing unrestricted or
residential uses.

Alternative S-1, No Action, would not achieve the RAOs and therefore does not protect
human health and the environment. Thus, Alternative S-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.

Alternative S-2 would comply with chemical-specific ARARs and To Be Considered (TBC) guidance
through excavation and offsite disposal of surface soil COC concentrations exceeding the cleanup
goals. This would be verified through post-excavation confirmatory sampling. Alternative S-3
would comply with chemical-specific ARARs and TBCs through capping site soils and preventing
exposure to COCs in surface soil. Alternatives S-2 and S-3 would also comply with action-specific
ARARs and TBCs; there are no location-specific ARARs or TBCs.

Primary Balancing Criteria

Long-Term Effectiveness and Permanence. Alternative S-2 would provide the most long-term
effectiveness and permanence through excavation and offsite disposal of surface soil with COC
concentrations exceeding the cleanup goals. Alternative S-3 would provide the second best
long-term effectiveness and permanence through long term maintenance of the asphalt cap and
implementation and management of LUCs. LUCs or a deed restriction would be required in
conjunction with capping to prevent residential and recreation future use of the capped areas, and
to maintain integrity of the cap. Regardless, Alternative S-2 would provide a higher level of

42 SEPTEMBER 2015



FORMER NAS SouTH WEYMOUTH INDUSTRIAL OPERATIONS AREA ROD
I ———

permanence compared to Alternative S-3 because the excavation component would permanently
remove COC contamination exceeding the cleanup goals.

Reduction in Toxicity, Mobility, or Volume Through Treatment: None of the alternatives would
provide any active treatment technologies that would achieve reduction in the toxicity, mobility or
volume of COCs. Thus, toxicity mobility and volume are addressed by managing the contaminants
in a secured landfill setting. Alternative S-3 would achieve a lower level reduction in COC mobility
through passive treatment by the asphalt cap but would not decrease their toxicity or volume.

Short-Term Effectiveness: Short-term effects of Alternative S-2 include the possibility of exposing
site workers to contaminated surface soil during excavation. Dust control during excavation may
also be required to protect onsite workers and the surrounding community. Alternative S-3 would
result in a slightly lower short-term risk, with the potential for exposure only during installation of
the asphalt cap. 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 S-2 through S-3 would not adversely impact the surrounding
community or environment.

Implementability: Alternatives S-2 and S-3 are both readily implementable. The required materials
and services for surface soil excavation and offsite disposal and for constructing an asphalt cap are
both readily available. However, Alternative S-3 would have additional administrative requirements
over the long term such as LUCs and 5-year reviews. Complexities associated with retaining the
cap and ensuring the LUCs are maintained during and after redevelopment of the site are
manageable but should be recognized. Use of the property may be affected by the implementation
of the alternatives. Alternatives S-2 and S-3, would temporarily impact site use during excavation
and installation of the asphalt cap, respectively.

Cost: The capital and O&M costs and net present worth (NPW) of the alternatives are as follows.

Alternative S-2:

Capital Cost: $1,391,544
30-Year net NPW of Annual Costs: 0.00
30-Year NPW: $1,391,544

The relative costs to implement Alternative S-2 may range from moderate to high due to the
qguantity of material that must be transported offsite for disposal. Excavation of the 10 target areas
with COC exceedances would render the site suitable for unlimited use and unrestricted exposure;
therefore, there would be no subsequent O&M costs.
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Alternative S-3:

Capital Cost: $588,367
30-Year NPW of Annual Costs: $166,777
30-Year NPW: $755,144

The relative capital costs for Alternative S-3 are low to moderate. O&M costs are relatively low and
would consist of site inspections, reporting, and cap maintenance.

A detailed breakdown of estimated costs for this alternative is provided in Appendix C.

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 support for Alternative S-2. Comments were
received during the public hearing on 7 July 2015 and written comments were also received.
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 air, or acts as a source for direct exposure.

Although contaminants detected at the Site (i.e., PAHs, PCBs, heptachlor epoxide, 2,3,7,8-TCDD
equivalents, arsenic, and chromium) 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 either source removal
(Alternative S-2) or capping and LUCs (Alternative S-3), there are no principal threat wastes
present at the I0A Site. Specific to Alternative S-3, the use of the capped area as either an
unrestricted property (recreational area or residential property) or disturbing or removing the cap
without controls and without replacement of the cap would be considered non-compliant with
the LUC.

44 SEPTEMBER 2015



FORMER NAS SouTH WEYMOUTH INDUSTRIAL OPERATIONS AREA ROD
I ———

2.12 Selected Remedy

2.12.1 Rationale for the Selected Remedy

The Selected Remedy for the 10A, which includes AOC 14 and AOC 83 is Alternative S-2, excavation
and offsite disposal. Per the 2013 HHRA, no further action is required at RIA 33 and RIA 82.
The Navy and U.S. EPA have concluded that this remedy is protective of human health and the
environment, and achieves the overall goals established for the Site. This remedy is expected to
clean the surface soil contaminant 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 removal and offsite disposal. The Navy proposes that this remedy be
the final CERCLA remedy for the I0A. The Selected Remedy does not apply to the MCP sites
located with the 10A, including the two RTNs closed with AULSs.

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

. The remedy will achieve substantial risk reduction by removing the source materials.
. The remedy will provide safe management of surface soil.
. The remedy is consistent with the future zoning uses of the Site.

Alternative S-2 would provide long-term effectiveness and permanence through excavation and
offsite disposal. Excavation, combined with subsequent offsite disposal, would be a permanent
solution and would attain the RAO for the protection of human health and the environment.

2.12.2 Description of the Selected Remedy
The selected remedy includes the following components, described below and shown on Figure 2-4:

° Pre-excavation soil sampling (to better define areas to be excavated).

. Site clearing (i.e. removal of asphalt/pavement from areas to be excavated).
o Excavation of soil with COCs exceeding Cleanup Goals.

° Post-excavation confirmatory sampling (to confirm achievement of RAO).

. Off-site transport and disposal of contaminated soils at a licensed facility.

. Site restoration.
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Pre-excavation soil sampling

Pre-excavation surface soil sampling will be conducted to further define the areas to be excavated.
Two types of pre-excavation samples are likely necessary; additional delineation soil samples and
target area soil samples. Additional delineation soil samples will be collected in areas that appear to
be in need of further delineation and target area soil samples will be collected surrounding sample
locations where contamination has already been found to exceed the cleanup goals. A RAWP will
be developed following issuance of this ROD that will include a detailed description of the pre-
excavation activities and sampling locations.

Site Clearing

A total of ten locations have been identified for soil excavation under Alternative S-2. Some of
these areas are currently covered with asphalt and others are not. Asphalt, pavement, concrete,
and other solid materials will be cleared from planned excavation areas and handled appropriately.

Excavation of soil with COCs exceeding PRGs

The proposed soil removal areas (Areas 1 through 10) for Alternative S-2 are illustrated on
Figure 2-4. The proposed soil removal areas are based on existing data available; final adjustments
may be made following review of the analytical results from the pre-excavation sampling described
above. Each proposed removal area targets a surface soil sample location with a COC, or COCs,
exceeding the cleanup goals. The proposed areas to be excavated are approximate areas based on
existing I0A data. The removal areas and soil quantities to be excavated will be further defined by
pre-excavation soil sampling and described in the RAWP. The available sampling data indicate
elevated COC concentrations at a depth up to approximately 2 feet bgs. The depth to groundwater
in this area is generally between 8 and 10 feet bgs (Tetra Tech, 2013); therefore, dewatering
during excavation activities will not be necessary. The total soil removal area under Alternative S-2
is approximately 25,100 square feet (ft”). Based on the proposed removal area dimensions the
total volume of soil that will be removed is approximately 1,862 cubic yards. A summary of the
proposed soil removal areas (Areas 1 through 10) and the estimated soil volumes to be excavated
are provided in Appendix E, Table E-1.

Post-excavation confirmatory sampling

Once the proposed limits of excavation are reached, confirmatory samples will collected from the
floor and sidewalls of the excavated area and sent offsite for laboratory analysis as appropriate.
Locations where sample results exceed cleanup levels will be over-excavated and resampled for
confirmation that concentrations of COCs are below cleanup goals.
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During the public comment period, summarized below in Section 3.3 below, a request was
made toinclude analysis for perfluorinated compounds (PFCs) as part of soil sampling
related to the excavation activates of the Selected Remedy. Of the areas identified for
excavation under the Selected Remedy, Area 10 at EU49 is in a location where historical uses
of aqueous film forming foam (AFFF), which can contain PFCs, may have occurred (Building 96
is the former fire station). Therefore, PFC analysis will be included with a select number of
confirmatory soil samples collected from the extent of the Area 10 excavation.

Off-site transport and disposal of contaminated soils

Excavated soil will be temporarily stockpiled on-site or live-loaded into dump trucks. If stockpiled,
soil stockpiles will be placed on top of a protective ground cover (e.g. poly sheeting), and covered
at the end of each day. Following receipt of waste characterization sampling results from the
stockpiles, contaminated soil will be transported off-site and disposed at a licensed facility designed
to secure contaminants.

Site Restoration
Following completion of excavation activities, the site will be restored by backfilling the excavated
areas with a stable fill material.

2.12.3 Expected Outcomes of the Selected Remedy

The expected outcome of the Selected Remedy is to eliminate the potential for human exposure to
surface soil containing contaminant concentrations in excess of the cleanup levels. Alternative S-2
is expected to decrease COC concentrations in the source areas (Figure 2-4) to acceptable levels
following completion of excavation activities. Alternative S-2 will reduce the toxicity, mobility, and
volume of surface soil COCs through excavation and offsite disposal. Upon achieving the surface
soil cleanup levels identified in Table 2-7, the Site will be suitable for unrestricted land use,
including the Main Street Overlay District, MUVD, VCD, and RecD uses.

The Selected Remedy does not apply to the MCP sites located with the 10A, including the two RTNs
closed with AULs.

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

o 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
surface soil to achieve cleanup levels. Site conditions do not pose unacceptable risks to
human receptors under current site use. The selected remedy will be protective of human
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receptors under all future site use scenarios. There are no ecological receptors or complete
exposure pathways at the Site.

. Compliance with ARARS — The selected remedy will comply with all federal and state
ARARSs 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 selected remedy are presented in Appendix C.

. Utilization of Permanent Solutions and Alternative Treatment or Resource Recovery
Technologies to the Maximum Extent Practicable — Neither of the alternatives evaluated
utilize treatment to address COC concentrations at the IOA. The selected remedy will be an
effective and permanent means of eliminating COC concentrations in surface soil through
excavation and offsite disposal.

. Preference for Treatment Which Permanently and Significantly Reduces the Toxicity,
Mobility, or Volume of the Hazardous Substances as a Principal Element — By excavating
surface soil, the selected remedy addresses contamination in the source areas. By utilizing
offsite disposal as a significant portion of the remedy, the statutory preference for remedies
that employ disposal as a principal element is satisfied. The selected remedy includes
excavation of 10 areas within the I0A to reduce the source mass, thereby reducing the
toxicity, mobility, and volume of the surface soil contamination at the Site.

. Five-Year Review Requirement — Because the selected remedy will result in reduction of
hazardous substances, pollutants, or contaminants remaining on site to below RPGs and
thereby allow for unlimited use and unrestricted exposure, five-year review requirements
are not required for the 10A.

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 7 July 2015 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

The Responsiveness Summary is a concise and complete summary of significant comments
received from the public and includes responses to these comments. In addition, this summary
provides the decision makers with information about the views of the community. It also
Pagedocuments how the Navy, U.S. EPA, and MassDEP considered public comments during the
decision-making process, and provides answers to significant comments.

3.1 Overview

The Proposed Plan, as presented to the public, identified excavation and off-site disposal of
contaminated soil (Alternative S-2) as the proposed remedy and preferred alternative for the 10A.
This alternative was selected because it is protective of human health and the environment, attains
all ARARs, and was considered by the Navy, U.S. EPA, and MassDEP as the alternative that
provided the best balance of the evaluation criteria.

3.2 Background on Community Involvement

The public comment period for the Proposed Plan for the IOA began on 22 June 2015 and ended
on 22 July 2015. A public meeting was held on 7 July 2015 at the SRA facility, Shea Memorial Drive,
South Weymouth, Massachusetts to accept verbal comments on the proposed remedy. A legal
notice was placed in three local community newspapers notifying the public of the comment period
and of the public meeting, prior to the opening of the comment period. Three comments on the
proposed remedy for the I0A were received during either the public meeting or in writing during
the public comment period; however, no revisions to the Selected Remedy, as identified in the
Proposed Plan, were necessary or appropriate as a result of the comments. The transcript from the
public meeting is included in Appendix F.

3.3 Stakeholder Comments and Lead Agency Responses

Participants in the public meeting held 7 July 2015 included members of the public and
representatives of the Navy, EPA, and MassDEP. There were two significant comments received
during the 7 July 2015 public meeting, along with one letter of support. The comments are
summarized below, along with Navy's responses.

1. Comment: Two participants requested that the Navy consider sampling for the presence of
perfluorinated compounds (PFCs) at the 10A, prior to property transfer. It was noted that the former
fire station (Building 96) is located within the 10A boundary. The comments suggested that sampling
occur during both pre- and post- remedial activities.

Response: Navy has previously reviewed historical site information and there was no reported release
of PFC related compounds in the IOA area. However, the Navy is planning to conduct a PFC Remedial
Investigation at Hangar I, which includes installing four monitoring wells in the 10A, immediately in the
vicinity of Building 96.
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2. Comment. The MassDEP representative commented that if contaminant levels in excavation
confirmatory soil samples do not reach the proposed remedial goals for residential use, than the
proposed goal of not having any Activity and Use Limitations (AULs) on the 10A property would likely
need to be reconsidered.

Response: Comment noted. Prior to excavation activities, a pre-excavation soil investigation will be
conducted to assess the horizontal and vertical extent of contamination at each of the areas identified
for remediation. The purpose of the pre-excavation soil sampling is to refine the extent of the
anticipated areas of excavation. If initial excavation end-point soil data indicates that contamination is
still present above clean-up goals at any of the excavated areas, additional soil removal activities would
likely be conducted to remove the contaminated material. Should subsequent confirmatory soil data still
indicate contamination is present, the Navy would then likely consider either additional excavation work
or conducting a soil risk characterization to assess post-excavation conditions at the 10A.

It should be noted that two former sites managed under the MCP program and located within the 10A
were closed with AULs.

3. Comment: The Weymouth Town Council — District Six commented that they are in full support of the
selected alternative.

Response: The Navy appreciates the support of Weymouth Town Council — District Six.

3.4  Technical and Legal Issues
No technical or legal issues associated with the IOA ROD were identified.
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D.C. December 2002.

— Human Health Toxicity Values in Superfund Risk Assessments. Office of Superfund
Remediation and Technology Innovation, OSWER 9285.7 53. Washington, D.C.
December 2003.

— Risk Assessment Guidance for Superfund, Volume [|: Human Health Evaluation
Manual (Part E, Supplemental Guidance for Dermal Risk Assessment), Final
Guidance. July 2004.

— Polychlorinated Biphenyl (PCB) Site Revitalization Guidance Under the Toxic
Substances Control Act (TSCA). November 2005.
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Risk Assessment Guidance for Superfund, Volume 1. Human Health Evaluation
Manual (Part F, “Supplemental Guidance for Inhalation Risk Assessment”), Final.
Office of Superfund Remediation and Technology Innovation, Washington, D.C.
20460 EPA 540 R 070 002, OSWER 9285.7 82. January 2009.

Compilation and Review of Data on Relative Bioavallability of Arsenic in Soil and
Recommendations for Default Value for Relative Bioavailability of Arsenic in Soil
Documents. OSWER Directive 9200.1-113. Office of Superfund Remediation and
Technology Innovation. Washington, D.C. December 2012.

Regional Screening Levels for Chemical Contaminants at Superfund Sites. Oak Ridge
National Laboratory (ORNL). May 2014a. Retrieved from: http://epa-
prgs.ornl.gov/chemicals/index.shtml.

Human Health Evaluation Manual, Supplemental Guidance: Update of Standard
Default Exposure Factors. Office of Solid Waste and Emergency Response,
Washington, D.C. OSWER 9200.1-120. 6 February 2014b.

Regional Screening Level Calculator, Screening Tools for Chemical and Radionuclide
Contaminants. Databases and Tools, Waste and Cleanup Risk Assessment.
20 February 2015. Retrieved from: http://epa-prgs.ornl.gov/cgi-
bin/chemicals/csl_search

. Navy Environmental Restoration Program Manual. August 2006
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' MassDEP Commonwealth of Massachusetts
Executive Office of Energy & Environmental Affairs

Department of Envwonmental Pmtectmn

One Winter Street Boston, MA 02108 « 817-292-5500

Charles D. Baker- ) Matthew A. Beaton

Governor : Secretary
Karyn E. Polito ) . . . Martin Suuberg
Lieutenant Governor ; , Commissioner

Ms. Nancy Barmakian, Acting Direc’tor_ . Re: Record of Decision

U.S. Environmental Protection Agency Industrial Operations Area

5 Post Office Square, Suite 100 Former South Weymouth NAS

Mail Code: OSRR07-03 MassDEP RTN 4-3002621

Boston, MA 02114-2023 : Date: September 15, 2015

Dear Ms. Barmakian:

The Massachusetts Department of Environmental Protection (MassDEP) reviewed the Record of
Decision, Industrial Operations Area (AOC 14(0U23), AOC 83 (OU24), RIA 33, and RIA 82), Naval Air
Station South Weymouth, dated September 2015. The Record of Decision summarizes the results from
the site investigations 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 S-2: Excavation and Off-
Site Disposal. MassDEP concurs with the selected remedy. '

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

Acting Assistant Commissioner
Bureau of Waste Site Cleanup

CC: D. Barney, USN-S. Weymouth
C. Keating, USEPA
Board of Directors, SRA
RAB Members
J. Naparstek, MADEP-Boston

This information is available in alternate format. Call Michelie Waters-Ekanem, Diversity Director, at 617-292-5751. TTY# MassRelay Service 1-800-439-2370
MassDEP Website: www.mass.govidep

Printed on Recycled Paper
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TABLE B-1
RECEPTOR EXPOSURE ASSUMPTIONS
INDUSTRIAL OPERATIONS AREA

FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

Exposure Parameter

Commercial Receptors®

Future Resident

Child Adult

Child

Adult

All Exposures

Csoi (Mg/kg) Maximum or 95% UCL® | Maximum or 95% UCL® | Maximum or 95% UCL® Maximum or 95% UCL®
ED (years) 6® 248 6@ 249

BW (kg) 15® 70 15% 70

AT, (days) ED x 365 ED x 365 ED x 365" ED x 365
AT, (days) 25550 25550 25550 25550
Incidental Ingestion/Dermal Contact with Soil

IR (mg/day) 200® 100® 2009 1009
EF-Soil (days/year) 150 150® 3500 35010

FI (unitless) 0.5 0.5 10 17

SA (cm?) 28009 57009 28001% 5700%9

AF (mg/cm®event) 0.2 0.079 0.2%9 0.07%9

EV (events/day) 1@ 1@ 110 149

ABS (unitless) Chemical Specific Chemical Specific Chemical Specific Chemical Specific
CF (kg/mg) 1E-06 1E-06 1E-06 1E-06
Inhalation Fugitive Dust/Volatile Emissions from Soil

Cir (mg/m®) Calculated Calculated Calculated Calculated

ET (hours/day) 40 40 240 249

PEF (m®/kg) 1.10E+10® 1.10E+10® 1.10E+10® 1.10E+10®

Notes:
ABS Absorption factor
AF Soil-to-skin adherence factor

AT. Averaging time for carcinogenic effects
AT,  Averaging time for noncarcinogenic effects
BW  Body weight

CF Conversion factor
Csoirair EXposure concentration for soil/air
ED  Exposure duration

EF Exposure frequency
ET Exposure time
EV Event frequency

FI Fraction ingested from contaminated source
IR Ingestion rate
PEF Particulate Emission Factor

SA Skin surface area available for contact

UCL

Upper Confidence Limit

1 - Small child and adult commercial receptors are assumed to be customers or apartment dwellers.
2 - USEPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10.

3 - Assumed same as resident.

4 - USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A.
5 - Commercial receptors are assumed to visit facility/open spaces approximately three times per week.
6 - Commercial receptors are assumed to visit facility/open spaces only for a portion of the day.

7 - Professional judgment.

8 - USEPA, 2012: Soil Screening Guidance calculation Internet site at http://risk.Isd.ornl.gov/calc_start.htm. Site-specific values for Hartford, CT.

9 - USEPA, 1991: Risk Assessment Guidance for Superfund - Supplemental Guidance- Standard Default Exposure Factors Interim Final.
10 - USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.

W5212836F
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TABLE B-2

NON-CANCER TOXICITY DATA -- ORAL/DERMAL

INDUSTRIAL OPERATIONS AREA
FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

Chemical Chronic/ Oral RfD Oral Absorption| Absorbed RfD for Dermal® Primary Combined RfD: Target Organ(s)
of Potential Subchronic Efficiency Target Uncertainty/Modifying
Concern Value Units for Dermal® Value Units Organ(s) Factors Source(s) Date(s)
(MM/DD/YYYY)
PAHSs
Benzo(a)pyrene Equivalents | NA [ NA ] NA NA [ NA ] NA NA NA NA NA
Pesticides/PCBs
Aroclor-1260% Chronic 2.00E-05 mg/kg/day 1 2.0E-05 mg/kg/day Immune 300/1 IRIS 3/13/2013
Heptachlor Epoxide Chronic 1.30E-05 mg/kg/day 1 1.3E-05 mg/kg/day Liver 1000/1 IRIS 3/13/2013
Dioxins/Furans
. Subchronic 2.0E-08 mg/kg/day 1 2.0E-08 mg/kg/day Developmental 30/1 ATSDR 12/1998
2,3,7,8-TCDD Equivalents Chronic | 7.00E-10 | mglkg/day 1 70E-10 | mgkgiday | Reproductive 30/1 IRIS 6/22/2012
Inorganics
Alun?inum Chronic 1.0E+00 mg/kg/day 1 1.0E+00 mg/kg/day CNS 100/1 PPRTV 10/23/2006
Arsenic Chronic 3.0E-04 mg/kg/day 1 3.0E-04 mg/kg/day Skin, CVS 3/1 IRIS 3/13/2013
Subchronic 2.0E-02 mg/kg/day 0.025 5.0E-04 mg/kg/day None Specified 100/3 HEAST 9/1997
Chromium® Chronic 3.0E-03 mg/kg/day 0.025 7.5E-05 mg/kg/day None Specified 300/3 IRIS 3/13/2013
Subchronic 3.0E-03 mg/kg/day 1 3.0E-03 mg/kg/day Thyroid NA PPRTV 8/25/2008
Cobalt Chronic 3.0E-04 mg/kg/day 1 3.0E-04 mg/kg/day Thyroid NA PPRTV 8/25/2008
Subchronic 7.0E-01 mg/kg/day 1 7.0E-01 mg/kg/day GS 15 PPRTV 9/11/2006
Iron Chronic 7.0E-01 mg/kg/day 1 7.0E-01 mg/kg/day GS 1.5 PPRTV 9/11/2006
Lead NA NA NA NA NA NA NA NA NA NA
Manganese‘s) Chronic 2.4E-02 mg/kg/day 0.04 9.6E-04 mg/kg/day CNS 1 IRIS 3/13/2013
Notes:
1 - USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for
Dermal Risk Assessment) Interim. EPA/540/R/99/005.
2 - Adjusted dermal RfD = Oral RfD x Oral Absorption Efficiency for Dermal.
3 - Value is for Aroclor-1254.
4 - Value is for hexavalent chromium.
5 - Adjusted IRIS value in accordance with IRIS.
ATSDR = Agency for Toxic Substances and Disease Registry
CNS = Central nervous system
CVS = Cardiovascular system
GS = Gastrointestinal system
HEAST = Health Effects Assessment Summary Tables IRIS =
Integrated Risk Information System
NA = Not available
PAHSs = Polycyclic aromatic hydrocarbon
PPRTV = Provisional Peer Reviewed Toxicity Value
RfD = Reference dose
mg/kg/day = Milligram per kilograms per day
W5212836F CTO WE11




TABLE B-3

NON-CANCER TOXICITY DATA -- INHALATION
INDUSTRIAL OPERATIONS AREA
FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

Chemical Chronic/ Inhalation RfC Extrapolated RfD® Primary Combined RfC: Target Organ(s)
of Potential Subchronic Target Uncertainty/Modifying
Concern Value Units Value Units Organ(s) Factors Source(s) Date(s)
(MM/DDI/YYYY)
PAHs
Benzo(a)pyrene Equivalents | NA [ NA NA [ NA [ NA NA NA NA [ NA
Pesticides/PCBs
Aroclor-1260 NA NA NA NA NA NA NA NA NA
Heptachlor Epoxide NA NA NA NA NA NA NA NA NA
Dioxins/Furans
2,3,7,8-TCDD Equivalents | Chronic | 4.0E-08 mg/m3 | 1.1E-08 |(mg/kg/day)| Developmental | NA Cal EPA | 9/2009
Inorganics
Aluminum Chronic 5.0E-03 mg/m3 1.4E-03 | (mg/kg/day) CNS 300/1 PPRTV 10/23/2006
Arsenic Chronic 1.5E-05 mg/m3 4.3E-06 | (mg/kg/day) NA NA Cal EPA 9/2009
Chromium® Chronic 1.0E-04 mg/m?® 2.9E-05 |(mg/kg/day)| Respiratory 300/1 IRIS 3/13/2013
Subchronic | 2.0E-05 mg/m® 5.7E-06 | (mg/kg/day) Respiratory NA PPRTV 8/25/2008

Cobalt Chronic 6.0E-06 mg/m® 1.7E-06 | (mg/kg/day) Respiratory NA PPRTV 8/25/2008
Iron NA NA NA NA NA NA NA NA NA
Lead NA NA NA NA NA NA NA NA NA
Manganese Chronic 5.0E-05 mg/m3 1.4E-05 | (mg/kg/day) CNS 1000/1 IRIS 3/13/2013
Notes:

1 - Extrapolated RfD = RfC *20m3/day /70 kg.

2 - Value is for hexavalent chromium.

Cal EPA = California Environmental Protection Agency

CNS = Central nervous system

IRIS = Integrated Risk Information System

NA = Not Applicable

PAH = Polycyclic aromatic hydrocarbon
PPRTV = Provisional Peer Reviewed Toxicity Value

RfC = Reference concentration
RfD = Reference dose

mg/m3 = Milligram per cubic meter
mg/kg/day = Milligram per kilograms per day

W5212836F
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TABLE B-4
CANCER TOXICITY DATA -- ORAL/DERMAL
INDUSTRIAL OPERATIONS AREA
FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

Chemical Oral Cancer Slope Factor |Oral Absorption|Absorbed Cancer Slope Factor Weight of Evidence/ Oral CSF
of Potential Efficiency for Dermal® Cancer Guideline
Concern Value Units for Dermal® Value Units Description Source(s) Date(s)
(MM/DD/YYYY)
PAHs
BAP Equivalents® 7.3E+00 [ (mg/kg/day)™ | 1 7.3E+00 | (mg/kg/iday)* | B2/ Probable human carcinogen | USEPA(1) |  7/1993
Pesticides/PCBs
Aroclor-1260 2.0E+00 (mg/kg/day)™ 1 2.0E+00 (mg/kg/day)™ B2 / Probable human carcinogen USEPA(2) 9/1996
Heptachlor Epoxide 9.1E+00 (mg/kg/day)™* 1 9.1E+00 (mg/kg/day)™ B2 / Probable human carcinogen IRIS 3/13/2013
Dioxins/Furans
2,3,7,8-TCDD Equivalents] 1.3E+05 | (mg/kg/day)™ | 1 1.36+05 [ (mg/kg/day)® | NA | calEPA | 9/2009
Metals
Aluminum NA NA NA NA NA NA NA NA
Arsenic 15E+00 | (mg/kg/day)™ 1 1.5E+00 (mg/kg/day)™ A/ Known human carcinogen IRIS 3/13/2013
Chromium®® 5.0E-01 | (mg/kg/day)™ 0.025 2.0E+01 (mg/kg/day)™ A/ Known human carcinogen NJDEP 4/8/2009
Cobalt NA NA NA NA NA NA NA NA
Iron NA NA NA NA NA NA NA NA
Lead NA NA NA NA NA NA NA NA
Manganese NA NA NA NA NA D (Not classifiable as to human IRIS 3/13/2013
carcinogenicity)

Notes:

1 - USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Interim. EPA/540/R/99/005.

2 - Adjusted cancer slope factor for dermal = Oral cancer slope factor / Oral Absorption Efficiency for Dermal.

3 - Benzo(a)pyrene and related compounds and hexavalent chromium are considered to act via the mutagenic mode of action and were evaluated in accordance with USEPA's
Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).

4 - Value is for hexavalent chromium.

Cal EPA = California Environmental Protection Agency.

CSF = Cancer slope factor.

IRIS = Integrated Risk Information System.

NA = Not Available.

mg/kg/day = Milligram per kilograms per day

Sodium Dichromate Dihydrate, April 8, 2009.

PAH = Polycyclic aromatic hydrocarbon.

USEPA(1) = Provisional Guidance for Quantitative Risk Assessment of Polycyclic Aromatic Hydrocarbons, July 1993 EPA/600/R-93/089.

USEPA(2) = USEPA, PCBs: Cancer Dose-Response Assessment and Applications to Environmental Mixtures, September 1996, EPA/600/P-96/001F.
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TABLE B-56

CANCER TOXICITY DATA -- INHALATION
INDUSTRIAL OPERATIONS AREA
FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

Chemical Unit Risk Inhalation Cancer Weight of Evidence/ Unit Risk : Inhalation CSF
of Potential Slope Factor® Cancer Guideline
Concern Value Units Value Units Description Source(s) Date(s)
(MM/DD/YYYY)
PAHs
Benzo(a)pyrene Equivalents| 1.1E-03 | (ug/m®* | 3.9E+00 | (mg/kg/day)™ B2 / Probable human carcinogen IRIS | 3/13/2013
Pesticides/PCBs
Aroclor-1260 5.7E-04 (ug/m®™* 2.0E+00 (mg/kg/day)™ B2 / Probable human carcinogen USEPA(2) 9/1996
Heptachlor Epoxide 2.6E-03 (ug/m?)™ 9.1E+00 (mg/kg/day)™ B2 / Probable human carcinogen IRIS 6/22/2012
Dioxins/Furans
2,3,7,8-TCDD Equivalents | 3.86+01 | (ug/m®* | 1.3E+05 | (mg/kg/day)™ NA CalEPA | 9/2009
Inorganics
Aluminum NA NA NA NA NA NA NA
Arsenic 4.3E-03 (ug/m®)™* 1.5E+01 (mg/kg/day)™ A / Known human carcinogen IRIS 6/22/2012
Chromium®® 8.4E-02 (ug/m?)™* 2.9E+02 (mg/kg/day)™* A / Known human carcinogen IRIS 6/22/2012
Cobalt 9.0E-03 (ug/m®™* 3.2E+01 (mg/kg/day)™ NA PPRTV 8/25/2008
Iron NA NA NA NA NA NA NA
Lead NA NA NA NA NA NA NA
Manganese NA NA NA NA D/ Not classifiable as to human IRIS 6/22/2012
carcinogenicity

Notes:
1 - Inhalation CSF = Unit Risk * 70 kg / 20m °/day.
2 - Benzo(a)pyrene and related compounds and hexavalent chromium are considered to act

via the mutagenic mode of action and were evaluated in accordance with USEPA's

Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to

Carcinogens (2005).
3 - Value is for hexavalent chromium.
4 - USEPA(2) = USEPA, PCBs: Cancer Dose-Response Assessment and Applications to

Environmental Mixtures, September 1996, EPA/600/P-96/001F.
Cal EPA = California Environmental Protection Agency.
CSF = Cancer slope factor.
IRIS = Integrated Risk Information System.
NA = Not Available.
PAHs = Polycylic aromatic hydrocarbons.
PPRTV = Provisional Peer Reviewed Toxicity Value.
mg/kg/day = Milligram per kilograms per day
W5212836F CTO WE11




TABLE B-6
VALUES USED FOR DAILY INTAKE CALCULATIONS
REASONASLE MAXIMUM EXPOSURE - CHILD COMMERCIAL RECEPTORS - SOILS
NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

[Scenaria Timeframe: Future
Madium: Surface Soi¥Subsurface Soll
J Madium: Sail
Exposura Route Recaptor Population Recaplor Aga Exposure Point Paramaler Paramater Delinilion Value Units Rationate’ Intpka Equation’
Code Reterence Model Name
Ingastion Commascial Recaptor Chad A Ccs Chermical concaniration in solt Max or 95% UCL mg'kg USEPA, 20028 Irtake (mpko'day) =
1R-S  |ingestion Rale 200 mg/day USEPA, 1991
CF3 Cenversion Factor 3 1.0E-08 kgimg - D
B Fraclion Ingested 05 unitless 2y
EF Exposure Frequency 150 days'year (3
ED1 Exposure Duration (Age 0 - 2) 2 yeRrs (1), USEFA, 1380, 2005
ED2 Exposure Duration (Age 2 - 6} 4 yaars (1), USEPA, 1989, 2005
BW Body Waight 15 kg USEFPA, 1388
AT-C ging Time {Cances) 25550 days USEPA, 1285
AT-N  |Averaging Temae (Non-Cancer) 2150 days USEPA, 1989
Dermal Commescial Recaplor Chisd oA (81 (Chamical concentration in soll Max or 95% UCL mg'kg USEPA, 2002 Dermally Absorbad Dose (mghkg/day) =
CF3 Convarsion Factor 3 1E-08 kg/mg -
A Skin Surface Avarable lor Contact 2,800 om2 USEPA, 2004 CSxCP3xSAxSSAFxDABS xEVREF xED
SS8AF Soil to Skin Adherence Factor 02 mg/em2/evant USEPA, 2004 BW x AT
DABS  |Absoeption Factor Chemical Specific unilless USEPA, 2004
EV Evants Fraguancy 1 aventsiday USEPA, 2004
EF Exposure Fraquency 150 days/yaar @)
ED1 Exposure Durallon (Age 0 - 2) 2 years {1). USEPA, 1989, 2005
ED2 Exposure Durstion {Age 2 - B} 4 yaars {1). USEPA, 1989, 2005
BwW Body Waight 15 kg USEPA, 1289
AT-C  |Averaging Time (Cancer) 25 550 days USEPA, 1989
AT-N__ |Averaging Tima (Non-Cancar) 2180 days USEPA, 1989
Noles.
1 - Chitdren will be evaluated as one age grow (0 - & years) lor noj acals. For that act via the ganic mode of action, residential children will be evaluated as two age groups, 0 - 2 years and 2 - 8 years In accordance
with USEPA's g of ing My from Early-Lile 10C gens (USEFA, 2005)
2-C A 1o visit ylopen spaces only for & portion of the day
3-C P ara 10 visit SPACES AP theee times par week.
Sources:
USEPA, 1889: Risk i tor Viod 1: Human Health Evaluation Manual, Farl A. EPA/SA01-86/060.
USEFA, 1851: Risk for Sup - P | Gudd Dalaul Exposwra Factors Inlarim Final.
USEFA, 2002a:Calculating Upper Conlidence Limits for Exposure Foint Concentrations at Hazardous Wasle Sites QOSWER 0285 6- 10, December
USEPA, 2002b: tor Developing Soll ing Lavals for Sup Shes. OSWER 9355 4.24
UISEPA, 2004 Risk Assessment Guidance lor rfund (Part E, Sup for Dermal Risk A Fina! EF
Unit Intake Calcylations

Inctdental ingestion Intake = (IR-5 x CF3 x Fl x EF x EDV(BW x AT}
Desmal Intake = {CF3 x SA x SSAF x EF x ED)IBW x AT}
Mon-Mutagenic Chemicals
Cancer ingestion Intake (Age 0 - 6) = 2.35E-07 Cancer Dermal Inlake (Age O - &) = 1.32E-06
Mutagenic Chemicals
Cancer Ingasiion [nake (Age 0.2} = 7.83E.08 Cancer Dermal Intake (Age 0 - 2) = 4.38E-07
Cancer Ingestion Intake (Age 2 - B) = 1.57E-07 Cancer Dermat intake {Age 2 - 8} = B77E-O7
" 4c Chamicak

Woncancer [ngeslion Infake = 2.74E-06 Noncancer Dermal Infeke = 1.53E-05

Cancar risk from = Soll x Cancer | Intake x Cral Cancer Slopa Factor

Cancer risk from darmal conlacl = Soll concentration x Cancer Dermal Intake x Absorption Factor x Dermal Cancer Slopa Faclor
Hazard indax from | lon = Soil x ion Intake ! Cral Dose

Hazard Index Irom darmal contact = Soll concentration x Moncancer Darmal Intake x Absorplion Factor / Dermal Reference Dose




TABLE B-7
WALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE - CHILD COMMERCIAL RECEPTORS - SOILS TC AIR

NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

[Scenaric Timalrama: Futura
Medium: Surtace/Subsurlace Soil
Ewars Medium: Air
Exposura Roule Recaplor Population Receplor Age Exposure Point Pargmelar Faramatar Dalinition Valua Unils Ratloralal Intake Equation’
Code Retarance Model Name
Inhalation Commercial Receplor Chid Ll Ca Chemical concaniralion in alr Calculated mg/m3 USEPA, 20028 Exposure Concentration {mgm®) =
[+ Chemical concentration in soil Max or 95% UCL mg'kg USEPA, 2002b
ET Exposure Time 4 hours/day 2) CAxETxEFXED
EF Exposure Frequency 150 days/year (&) AT x 24 howrs'day
EDY {Exposure Duration (Age 0 -2) 2 years {1). USEPA, 1989, 2005
EDC2  |Exposure Duration (Age 2 - 6] 4 yanrs (1), USEPA, 1982, 2005 CA = (W/PEF + 1/VF) x Cs
AT-C Averaging Time (Cancer) 25,550 days USEPA, 1289
AT-N Averaging Tima (Non-Cancet) 2180 days USEPA, 1989
PEF Particulale Emission Factor 1108410 mkg USEPA, 2004
VF  |Volatiization Factor Chamical-specific mkg USEPA, 20028
=5} Inverse of maan concaniralion at 7385045 gim2-s per USEPA 2011
cenier of Source kg/m3
MNotes:
1 - Childran will ba avaluated as one age group (0 - 6 years) for non ! For that act via the mode of action, reskdantial children will be evatualed as two age groups, 0 - 2 years and 2 - § years in accordanca
with USEPA's k of g from Early-Lile e C (USEPA, 2005).
2 - Protessional judgmam.
a-¢ are 1o visit y'opan spaces app y three timas par week.
Sources!
USEPA, 1889: Risk for Wil 1: Human Health Evaluation Manual, Part A. USEPA/S40/1-86/060.
USEPA, 1861 Fisk for pp 4 Dafaull Exp Feclors Inlarim Final.
USERA, 2002a: Supp for O g Soll g Levals for Sup d Sites. CSWEH 9355.4-24

USEPA, 20020 C:

Limits for

Wasle Sites. OSWER 9285 610, Decambar.

Uppar C

Paint C:

at b

USEPA, 2011 5ol Screening Guidance cakculation internel site al hitp.inisk Isd.ornl govicale_starl him. SRe-specific values lor Harfford. Connecticul

Unit intake Calculations
Unit Exposure Concenlration = (ET x EF x ED)AT x 24 hows/day)
bion:-Mutagenss Chemicals ! i
Cancer Inhalation Intake (Age 0 - 6) = 5.87E-03 Noncancar Inhalafion fnfake = 1.37E-01
Mutagenic Chemicals

Cancer Inhalation Intake (Age 0 - 2) = 1.96E-03
Cancer Inhalation Intake {Age 2 - 6} = 3.91E-02

niake x
Intake /

Cancer tisk from Ingestion = Alr X Cancer

Hazard Index from | il

Cancer Slope Factor
Doz

= Air ion X




TABLE B-8

VALUES USED FOR DAILY NTAKE CALCULATIONS
AEASONABLE MAXIMUM EXPOSURE - ADULT COMMERCIAL RECEPTORS - SOILS
NAS SCUTH WEYMCUTH, WEYMOUTH. MASSACHUSETTS

[Scanario Timalrama Future
Medium: Surace Seil'Subsurtace Soil
|ExsiEsure Medium:_Surtace/Subsurace Soi
Ewposure Aoute RAscapior Population Receptor Age Expesure Poim Paramatar Paramoter Definition Value Unas Fationale’ Intake Equation
Code Relarence Madai Name
Ingestion Commarcial Racagtor Adult (=7 [+1] Chemical concentration in soil Max or 85% UCL mg'kg USEPA, 20022 Intake (mgkg/day) =

IR-§  [ingastion Rate 100 mg/day USEFA, 1991

GF3  |Conversion Facter 3 1.0E-06 kg/mg = CSxIRS KCFIxFIxEF xEQ
Fl Fraclion Ingastad [+ 31 unitlesa 2} BW x AT
EF | Exposura Frequency 150 dayslysar (3

ED1 Expasurs Duration (Age 6 - 16) 10 yoars {11, USEPA, 1389, 2005

ED2 Expasurs Duration (Ages 16 - 30) 14 yoars (1}, USEPA. 1989, 2005

BW  |Body Weight 7o kg USEPA. 1989

AT-C  |Avaraging Teme (Cancar) 25 550 days USEPA 1980

ATN__JAveraging Time (Non-Cancer) 8,760 days LUSEPA, 1989

Dermal Commarcial Rscaplor Adult oA cs (Chemical cancantratron in soil Max or 85% UCL mgikg USEPA, 2002 Darmally Absorbed Dese [ma'kgiday) =

CF3 [Conversion Faclor 3 1.0E-06 kg/img -
SA  |skin Surface Availabletor Conlact 5700 omZ USEPA, 2004 FIx SA 2 SSAF x DABS 1 EV x EF

SSAF |50 1o Skin Adherence Factor 0.07 mg/cm2lavent USEPA, 2004 BW x AT

DABS  |Abscrplion Faclor Chamical Specilic unitless USEPA, 2004
EV Events Fraquency 1 evantsiday USEPA, 2004
EF Exposure Fraquency 150 days/year 2

ED1 Duration (Age & - 18) 10 years (1}, USEPA, 1888, 2005

ED2 [Exposura Duration {Age 16 - 30) 14 years {1}, USEPA, 1989, 2005

BW  [Body Waight 70 kg USEPA, 1980

AT-C Averaging Tirme (Cancar) 25550 days USEPA, 1989

AT-H Avataging'limn {Non-Cancer) 8,760 days USEFRA. 1989

Neaes:
hamicals, For ihat act via the maode of action, reaidential adults will be evaluated as two age groups. 7 - 16 years and 16 - 30 years in accondance

1 - Adults will ba avatuated as one age group (7 - 30 years} for non-mutagenic

with USEPA's Supplh of e tibility rom Early Lite Exposure o Carcinogans (USEPA, 2005)
2 - Commarcial are d to wisi spacas only for a porion of tha day.
3 - Commercial are Lo visit Tacl spaces thres times per week.
Sources:
LISEPA, 1982; Risk I for rfund. Vet 1: Human Health Evaluation Manual, Part A
USEPA, 1991; Risk A i for I f Guld: Dalault Factors Interim Final,
USEPA, 2002: C: lating Upper C Limits for Exp: Pint C: [ at ‘Waste Sites. CSWER 9285 6-10, Decembar.
USEPA, 2002b° Supplemantal Gudancs for D Seil Lavala tar Siles, OSWER 9355 424
USEPA, 2004: Risk A i for d {PartE, | Guid for Dermal Riss Finai, EPA

Unit Intake Calculations
Incidental Ingaslion Imake = {IR-5 x CF3 x Fl x EF x ED)/(BW x AT)
Dermal Intake = (CF3 x SA x SSAF x EF x EDV{EW x AT)

HNon-Mutaganic Chemizals

Cancar Ingestion Intake (Age & - 30) = 1 01507

Muagenic Chemicals
Cancer Ingestion Intake (Age & - 18} = 4.12E-08

Cancer Ingestion Inake (Age 16 - 30) = 5.ATE-08

Cancer Dermal Intave (Age 6 - 30) = 8.03E-07

Cancer Darmal tntake (Age 6 - 16) = 3.35E-07
Cancer Darmal Inake (Age 16 - 30) = 4 88E-07

Honzarginogenic Chemicals

HNencancer Ingestion Intake = 2 84E-07 Moneancar Darmal Infake = 2 34E.08

Cancar risk from ingestion = Soil x Cancer Intake x Cral Cancer Slone Factor
Cancar risk from dermal contact » Soil concentration x Cancer Darmal Intake x Absorplion Factor x Dermal Cancer Slope Factor
Harard Indax from =Spd fion x M Ingestion Imake / Oral Referance Dose

Hazard Index from dnrmal contact = Soil concentration x Moncancer Cermal Intake x Abaorption Factor / Dermal Relerance Dose




Scenanc Timeframe: Fulure
Medium: Surlace/Subsurlace Sol
[Exposure Madium: Air

=== —

TABLE B-9

VALUES USED FOR DAILY INTAKE CALCULATIONS
REASONABLE MAXIMUM EXPOSURE - ADULT COMMERCIAL RECEPTORS - SOILS TO AIR
NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

Exposure Rouls Receplor Population Receplor Age Exposure Point Parameler Parameter Definiion Valua Units Rationals/ Intaks Equation’
Code Relarence Model Name
Inhalation Commercial Receplor Adult oA CA Chamical concentration in air Calculated mgim3 USEPA, 20078 Exposura Concentration |mgn’m’} =
cs Chemical concentration in soll Max or 5% UCL mg'kg USEPA, 2002b
ET Exposure Thme 4 heurs'day {2) CAxETXxEFxED
EF Exposure Frequency 150 days/year {3) AT x 24 howrsiday
ED1  |Fxposure Duration (Age & - 16) 10 years (1), USEPA, 1088, 2005
ED2  |Exposure Duration {Age 16 - 30} 14 yoars (1). USEPA_ 1988, 2005 CA = (WPEF 4 1VF) x Cs
AT-C  |Averaging Time {Cancer) 25 550 days USEPA, 1988
AT-N  |Averaging Time {Non-Cancer) 8760 doys USEPA, 1983
PEF Particulate Emisslon Faclor 1.10E+10 makg USEPA 2004
VF Volatilization Factor Chemical-spaciic makg USEPA, 20028
i Invarse of mean concentration at 7395045 g/m2-3 per USEPA 2011
canter of source kg/m3
Notes:
1 - Adults will be evaluated as one age group {7 - 30 years) lor For s that act via the maoda of action, residantial adulls wil be evaluated as two age groups, 7 - 16 years and 16 - 30 years in accordance
with USEPA's L of A il frem Earty-Lile 1o C g {USEPA, 2005).
2 - Profassional judgment
3-C o are 1o visit WOpen SPAces app y thraa times par week.
Sources
USEPA, 1080: Risk tor Vel 1: Human Health Evaluation Manual, Pard A. USEPA/SA0/1-BE/060.
USEPA, 1891: Risk for Dafaul Exp Factors Inlarim Final,
USEPA, 2002a: S tor Dn ping Soil g Levels for Siles. OSWER 9355.4-24.
USEPA, 2002b: Ci g Upper Ci Limis for Poinl C at Waste Stes. OSWER 9285 6-10
USEPA, 2011: Sof Sereening Guidance calculation Intemel site al hiip./irisk |sd ornl govicale_start him. Sfe-specific values for Hatford, Connecticut
Unlt ntake Caleulations
Unit Exposure Concantration = (ET x EF x ED)/(AT x 24 hows/day)

Cancer risk from ingestion = Al

x Cancer

Cancer inhalation intake {Age 6 - 30} = 2.35E-02

Mutagenic Chemicals

Cancer Inhalation intake {Age 6 - 16} = 9.7BE-03
Cancer Inhalation Infake (Age 16 - 30} = 1.37E-02

Hazard Index from ingastion = Air

Intake x

Iritaka {

Cancer Slopa Factor
Dose

Noncancer Inhalation intake = 6.85E-02




TABLE B-10
VALUES USED FOR DAILY INTAKE CALCULATIONS
RAEASONABLE MAXIMUM EXFOSURE - CHILD RESIDENTS - SOILS
NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

rio Timelrame. Fulure
ium: Suslace SolSubsurface Soll
Exposure Medium: Surlace/Subsurface Soil
Exposure Route Asceptor Poputation Raceptor Aga Exposura Polnt Parameter Paramafter Definition Value Unils Aationala’ Infake Equation’
Code Reterence Model Name
Ingestion Residant Child 3 <5 Chemical concentralion in sod Max or 95% UCL mgkg USEPA, 20020 Irtake (mpkg/day) =
IR-5 Ingastion Aate 200 mg/day USEPA, 1991
CF3 [Conversion Faclor 3 1.0E-06 kg'mg - FIxFl
Fi Fraction Ingesled 1 unitiess USEPA, 1931 BW x AT
EF Exposute Fraquency 350 daysiyaar UISEPA, 2002b
EDM Exposure Duration {Age 0 - 2) 2 yaars (1). USEPA. 1589, 2005
ED2 Exposure Duration (Age 2 - 6) 4 years (1), USEPA, 1988, 2005
BW  |Body Weight 15 kg USEFA, 1889
AT-C [Averaging Tima (Cancer) 25.550 days USEPA, 1988
AT-N_ |Averaging Time (Non-Cancer} 2,190 days USEPA, 1989
Darmal FAesidem Child 104 cs Chemical concantration |n sofl Max or 95% LICL migkg USEPA, 2002 Dermally Absorbed Dose imgkg/day) =
CF3 (Corwersion Faclor 3 1E-06 kg/mg -
SA Skin Surface Avatable for Contact 2800 em2 USEPA, 2004 CSxCFIxSAxSSAF xDABS x EV X EF w ED
SSAF Sodl 1o Skin Adherence Faclor 0.2 mgiemziavent USEPA, 2004 BW x AT
CABS  |Absorplion Factor Chamical Spacific unitiess USEPA, 2004
EV Fvents Fraquancy 1 evenis/day USEPA, 2004
EF Exposura Fraquency 350 daysiyaar USEPA, 20020
ED1 Exposure Duration (Age 0 -2) 2 years (1), USEPA, 1888, 2005
EC2 Exposure Duration [Age 2 - 6] L yonrs (1), USEPA, 1982, 2005
BW  [Body Weight 15 Xg USEPA, 1888
AT-C Averaging Time {Cancar) 25550 days USEPA, 1989
AT-N__ |Averaging Time {Non-Cancer) 2,180 days USEFA, 1389
MNotas
1 - Children will be evaluated as one age group (0 - 6 years) for el For hat act via the mode of pelion, héiddran will be as two age groups, 0 - 2 years and 2 - 6 years In accordance
with USEPA's Sup i G ol A ing ity from Early-Lie Exposura fo Carcinogens (USEPA, 2005).
Sources:
USEPA, 1080: Risk i lor Vel 1- Human Health Evaluation Manual, Part A. EPA/S401-85/060,
USEPA, 1991 Risk for Sup: - Detault Exposure Factors intenm Final.
USEPA, 20028 Calcul Upper C: Limits for Polrt C ath Wasta Ses. OSWER 0288 6-10, Decomber
USEFA, 2002b: tor D ping Sol g Lavels for Supert Shes. OSWER 9355 4-24.
USEFA, 2004: Risk tor Superfs (Part E, lor Darmal Risk Final EF
UnH Intake Caiculations

Incldental Ingestion Intake = (IR-S x CF3 x Fl x EF x EDY(BW x AT)
Darmal Intake = (CF3 x SA x S5AF x EF 2 ED)[BW x AT}

bon Muiaganc Chemicals
Cancer Ingestion Infake {Age 0- 6} = 1.10E-06 Cancar Darmal Intake (Age 0 - 6} = 307E-06
Mutagenk: Chemicals
Cancer Ingastion Intake (Age O -2) = 365E-07 Cancer Dermal IrMake (Age 0 -2} = 102E-06
Cancer Ingestion Inlake (Age 2 - 6) = 7 31E-07 Cancer Dermal IMake (Age 2 - 6) = 2 05E-06
Noncarcinoganic Chemicals
Moncances Ingeslion Intake = 1. 28E-05 HNencancer Dermal Infake = 3 58E-05

Cancer rigk from = Soll xCancar ion intake x Oral Cancer Slope Factor

Cancer risk from dermal contact = Soll concerration x Cancer Dermal Intake x Absorplion Factor x Dermal Cancer Siope Faclor
Hazard Index from =Soll X ion Intake § Oral Rek Deoss

Hazard index from darmal conlact = Soil concentration x Noncancer Dermal Inake x Absorption Factor / Dermal Referance Dose



[Scenadio Timolrame: Fulure
Madium: Surface/Subsurlace Soll

IEI’DOSLIG Madium: Air

TABLE B-11

WVALUES USED FOR DAILY INTAXE CALCULATIONS
REASOMNABLE MAXIMUM EXPOSURE - CHILD RESIDENTS SOILS TO AIR
HNAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

Expasure Route Receptor Population Racaplor Age Exposure Polnt Paramaiar Parameter Dalinition Valua Units Ralicnale/ Intake Equation/
Code Retarancea Model Mame
Inhakation FAesident Child HOA CA [Chamical conceniration In air Calkculated mgim3 USEPA, 2002a Exposure Concentration (mg/m’} =
cs (Chemical conceniration in soil Max or 85% UCL mgkg USEPA, 20020
ET Exposure Tire 24 hours/day USEPA, 1991 CAxETxEFxED
EF Exposure Fraguancy 350 daysfysar USEPA, 2002b AT x 24 hoursiday
ECH Exposure Duration {Age 0 - 2) 2 YORrS {1}, USEPA, 1989, 2005
ED2  |Exposure Duration {Age 2 -6} 4 yoars {1}, USEPA, 1989, 2005 CA = {1/PEF + 1/VF) x Cs
AT-C |Averaging Time [Cancer) 25,550 days USEPA. 1989
AT-N  |Averaging Time (Non-Cancer) 2190 days USEPA, 1983
PEF Paricuiate Emission Faclor 1.10E+10 mdkg USEPRA, 2004
VF Volatiization Factor Chemical-specific mykg USEPA, 20028
Qc Inverse o mean concentration al 7395045 g/mz-s per USEPA 2011
center of souwce Wma
Notes:
1 - Chitdran will be evaluated as one age group (0 - 6 years) for no . Faor Is that act vie the made of action, restdential children will be evaluated as two age groups, 0 - 2 years and 2 - 6 years In accordance
with USEPA's of from Earty-Lite Exposwre to Carcinogens {USEPA, 2005).
Sowrces:

USEPA, 1989; Risk

USEPA, 1881 Risk

USEPA, 2002a; Supplemental Guidarice for D

Soll

USEPA, 2002b: C

Upper C:

Limits tor

Paint Ct

alk

Val 1: Human Health Evaluation Manual, Par A USEPAS40/1 -86/080

Delauh Exposure Faclors Interim Final

Sites. OSWER 0355 4-24

‘Waste Sies. OSWER 9285.6-10, December.

USEPA. 2011: Soll Screening Guédance calculation Intarnel site al hilp-firisk Isd ornl. govicalc_start him, Site-specific values lor Hartford, Connacticut,

= Alr

Non-Mutagenic Chemicals

Unitintake Calcylations
Unit Exposute Concantration = (ET x EF x ED)V(AT x 24 hours/day)

Cancer Inhalaticn Infake (Age 0 - €) = B 22E-02

. ic Crems

Cancer Inhalation Intake {Age 0 - 2) = 2 74E-02
Cancer Inhalalion Inlake {Age 2 - 6) = 5 48E-02

Cancer risk from ing:
Hazard Index from

x Cancar
= Ak x

Intake x

Cancar Skope Faclor

X ic. Chems

MNencancer inhalation infake = 1.92E+00




TABLE B-12
VALUES USED FOR DALY INTAKE CALCULATIONS

AEASCNASLE MAXIMUM EXPOSUAE - ADULT RESIDENTS - SOILS

NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

{Scenario Timelrame: Future
pladium: Sudace Soll'Subsurface Soil
oy Madism: Sail
Exposure Foute Recoptor Fopulation Receptor Age Exposure Peint Parameter Paramater Dafiniion Value Units Rationale/ Intake Equation/
Code Relerance Modal Narme
Ingestion Rasidant Adult oA c5 (Chemical concamration in acd Max or 85% UCL mo'kg USEPA, 2002a Intake {mg/kg/day} =
RS |ingestion Rate 100 mefday USEPA, 1991
CF3  |Ceaversion Factor 3 1.0E-06 kg/mg - CSx RS xCFAxFIXEFXED
Ft Fraction Ingested 1 unitless USEPA, 1891 BW x AT
EF Expegure Fraquancy 350 daysfyear USEFA, 2002k
EDi Exposure Duration [Agoe 6 - 18} 0 yeara (1), USEFA, 1989, 2005
€Dz |Exposure Duration [Age 16 - 30} 14 years {1), USEPA, 1985, 2005
BW  |Body Weight 70 kg USEFA, 1982
AT-C  |Averaging Tima (Cancer) 25,550 days USEPA, 1989
AT-N  |Avesaging Time (Non-Cancer) B.780 days USEFA, 1989
Dermal Fresidant Adut 108 €5 |Chemical concentration in sol Max o 85% LICL ma'kg USEPA, 2002 Dermally Absorbed Dose (mg/kg/day) =
CF3 Convarsion Factor 3 1.0E-06 kg/mg -
SA Skin Surfaca Available lor Contact 5,700 omd USERA, 2004 5 x F
SSAF  |Sell to Skin Adherence Factor o7 mglem2iavant USEPA, 2004 BW x AT
OABS  |Absorption Facter Charmical Specific unitiess UISEPA, 2004
EV Events Frequency 1 eventa/day USEPA, 2004
EF Exposura Frequancy 350 daysfyaar USEPA, 2002b
ED1  |Exposura Duration (Age & - 18) 10 yoars (1), USERA, 1589, 2005
ED?  |Exposure Duration (Age 16-30) T years (1), USEPA, 1989, 2005
BW [Bady Wekght 70 kg USEPA, 1968
AT-C Averaging Time {Cancer) 25,550 days USEPA, 1989
AT-N [ Averaging Time (Non-Cancer) 8,760 days USEPA, 1980
HNotes:
1 - Adults will be avaluated as ane age group (7 - 30 yaars) for i ! Fer ch is thal act via the ic made of action, adults will be evaluated as two age groups, 7 - 18 years and 16 - 30 years @ accordance
with USEPA's i o g ptibity Irom Earty-Life Exposura to Carcinogens (USEPA, 2005),
Sources:
USEPA, 1989: Risk bl tor Supedund. Vol 1. Human Hea%th Evaluation Manual, Par A,
USEPA, 1591 Hisk for Aund - i Delaul Exp Factors Interim Final
USEPA, 2002: C. Upper C Limnits for Exp Paint C: al b Waste Sites. OSWER 9285.6-10, December,
USEPA, 2002b: I G tor D ang Soll Levels for Sites. OSWER 0355.4-24.
USEPA, 2004 Risk bl for (PanE. & for Dermal Risk Final. EF
Unit Intake Caleulstions

Incidental Ingestion Intake = (1R-5 x CF3 x Fl x EF x EDJ(BW x AT)
Dermal intake = [CF3 x SA x SSAF x EF x EDV(BW x AT}

Mo ic Chemical
Cancer Ingastion Intake (Age & - 30) = 4.70E-07
Mutagenic Chemicals
Cancer Ingestion Intake (Aga 6 - 16) = 1 86E-07
Cancer Ingestion Intake (Age 16 - 30) = 2.74E07
Nencarcinogenic Chemeals

Moncancer Ingestien Intake = 1.37E-06

Cancer risk from Ingestion = Soil concentration x Cancer Ingestion Intake x Oval Cancer Slope Factor
Cancer risk from dermal comact = Sod concentration x Cancer Dermal Intake x Absorpiion Factor x Dermal Cancer Slape Factor
Hazard Index from ingestion = Soil concentration x Noncancar Ingestion Intake / Cral Referance Dose
Hazard Index from dermal comact = Sod concentralion x Noncancer Dermal intake x Absorption Factor / Dermal Aeferance Dose

Cancer Dormal Infake {Age & - 30) = 1.B7E-06

Cancer Dermal IMake (Age & - 16) = 7 B1E-07
Cancer Dermal Intake (Age 16 - 30) = 1.09E-08

Maoncancer Darmal Intake = 5. 47E-06




TABLE B-13
VALUES USED FOR DAILY INTAKE CALCULATIONS
REASONABLE MAXIMUM EXPOSURE - ADULT RESIDENTS - SOILS TO AIR
NAS SOUTH WEYMOUTH, WEYMOLITH, MASSACHUSETTS

[Scanario Timalrame: Fulute
Medium: Surface/Subsuriace Soil
[Fxposura Madium: Alr
Exposure Route Aeceptor Populalion Receptor Age Exposure Polrd Paramater Farameter Dalinition Valua Linits. Fationaks/ Intaka Equation’
Code Relarence Model Nams
Inhalation Fesidert Adult oA CA [Chemical cencentration in air Cakulatad mgim3 USEPA, 2002a Exposura Concentration (mym’; =
cs [Chemical concantration in sof Max or 85% UCL mg'kg USEPA, 20020
ET Exposure Time 24 hours/day USEPA, 1881 CAXETxEFxED
EF Exposure Fraquency 350 dnys/yaar USEPA, 20028 AT x 24 hoursiday
ED1 Exposure Duralion {Age & - 16} 10 years (1), USEPA, 1988, 2005
ED2  |Exposure Duration {Age 16 - 30) 14 yaars (1), USEPA, 1989, 2005 CA = [1/PEF & 1/VF) xCs.
AT-C |Averaging Time {Cancar) 25550 days USEPA, 1088
AT-N Averaging Time {Non-Cancer) areo days USEPA, 1988
PEF Pariculate Emission Factor 1.10E+10 makg USEPA 2004
VF VolallEzation Feclor Chemical-specilic mikg USEPFA, 20028
oic Inversa ol mean concenfration at T3.85045 g'm2-5 par USEPA 2011
Jcenter of source kg/m3
Moles:
1 - Adults will be eveluated as one age group {7 - 30 years) lor For i that act via the maoda of action, rasidential adults will be svaluated as two age groups, 7 - 16 years and 16 - 30 years in accordance
with USEPA's o y from Early-Lita 10 G qens (USEPA, 2005)
Sources;
USEPA, 1989 Risk for Val 1: Human Heafih Evaluation Manual, Part A. USEPA/S401-86/060
USEPA, 1981 Risk for - Supp Dataull Factors Interim Final,
USEPA, 2002a; Tor Daveloping Soi ing Levals for Sup Stes. OSWER 9355 4-24.
USEPA, 2002b: C ing Upper C Limits for Point C: Atk Waste Sies, OSWER 9285.6-10.

USEPA, 2011: S0 Screening Guidanca calculation Internat sife at hitp:firisk Isd ornl. govicalc_slart.him. Se-spacific values for Harlford. Connecticut.

Cancer risk from

Unlt intake Calculations
Linil Exposure Concantration = (ET x EF x ED)AT x 24 hoursiday)
Mog:M i Ghem I " c ;
Cancer Inhalation Intake (Age & - 30) = 329E-01 Moncancer inhalation Intake = 9 S9E-01
Mutagenic Chemicals
Cancer Inhalation Inlake (Age & - 18) = 1.37E-01
Cancer Inhalation Inake (Age 16 - 30) = 1,02E-01

= Air x Cancer Irdake x fon Cancer Slopa Factor

Hazard indax from ing.

= Alr i

Intake / an F Dose




TABLE B-14
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS
REASONABLE MAXIMUM EXPOSURES

MAS SOUTH WEYMCUTH, WEYMOUTH, MASSACHUSETTS

PAGE10F 3
[Scenario Timeframe: Fulure
[Receptor Population: Commercial Receplor
[Receptor Age: Child
Medium Exposurn Medium Exposura Polnt Exposure Route Chemical of EPC Cancer Aisk Calculations MNon-Cancer Hazard C
Fotartial Concern Valua Unils [ B CSF/Un Risk Cancer Risk || Inlake/Exposure C. RIDAIC Hazard Quetient
Value Unils Valua Units Valus Unéls. Value Units
[Sotace o7 [Suriace Sof YOA - High C B 3.80 mgikp 4.8E-06 (mgkgiday) 7.3E400 mgkgiday)’ 35E-05 1.0E-05 (mgykday) NA {mg/kg/day) -
Area Araclor-1260 0.063 mg'g 15E-08 (mg/kgiday) 2.0E+00 (mgkgiday)’ 30E-08 17E-07 (mg/kg/day) 20605 {mg/kg/day) 0009
Heptachior Epoxide 0.160 mo'kg 38E-08 (mgkg/day) 2.1E400 (makgiday)’ 34E-07 4.4E-07 (mg/kg/day) 13E-05 {mgkg/day) 03
2,3,7,8-TCDD Equivalents 9.2E-8 mgikg 22E-12 (mg/kg/day) 1.3E+05 img/kgiday)” 28E-07 25E-11 {mgikg/day) 7.0E-10 (mg/kg/day) 004
Aluminum 8.000 makg 18E-03 (mgko/day) NA {mgkgiday)’ .- 22E-02 {mghkg/day) 1.0E+00 (mg/giday) 0.02
Arsenic 7.10 my'kg 1 PE06 (mgikg'day) 1.5E400 (mofkgiday)’ 25E-08 1.9E-05 (mgkg/day) 3.0E-04 (mgxg/day) 0.08
Chromiem VI 338 mgkg 12E-04 (mgkg/day] 50F-01 (mgkgiday)’ 5.9E-05 2.6E-04 {mgkg/day) 3.0E-03 imgkg/day) 0.09
Cobalt 420 mykg 9.9E-07 {mgfkgiday) NA {mgkgiday)’ .- 1.2€-05 (mg/g/day) 3.0F-04 (mgkgiday) 0.04
ron 15.000 mgkg 35E-03 (mg/kg/day) NA (mgkg/day)” 41E-02 (mg/o/day) 7.0E-01 (mg/kg/day) 006
Lead 240 mgikg 5 BE-05 {mg/kg/day) NA (mg/kgday) B.6E-04 (mgfkg/day) NA {mgfkg/day) -
Manganese 200 mg'kg 5.27E-05 {ma'kg/day) NA y' 6.0E-04 (mg/kg/day) 2 4E-02 {mgig/day) 0.03
Exp. Aoute Tola! 9.7E-05 0.4
Darmal Banzo{alpyrens Equivalents 380 mgikg 35E-06 {ma/kg/day) 7 3E+00 (mg/kgiday) 25E-05 7.6E-D6 {mg/kgiday) NA {mg/kgiday) -
Arocior-1260 0.063 mgkg 1.2E-08 {mg/kgiday) 2.0E+00 (mg/kgday)” 2.3e-08 14E-07 (mg/rgiday) 2.0E-05 (mg/kg/day) o.007
Haptachior Epoxide 0.180 mglkg 21E08 {mgfkg/day) 9.1E+00 (mgkgiday)”’ 1.9E-07 25E-07 (mgkgiday) 1.3E-05 (mgkg/day) 0.02
2,3,7.8-TCDD Equivalents 9.2E-6 mgikg 3.6E-13 {mgikg/day) 1.3E+05 (mgxgday) " 4.7E-08 4.2E-12 (mghgiday) 7.0E-10 {mgg/day) 0.006
Aluminum 8,000 mglkg 0.0E+00 {mgikg/day) NA (mg/kg/tay)’ .- 0.0E+00 (mgikg/day) 1.0E400 (mg/kg/day)
|Argenic 7.0 mgikg 2.BE-DT {mgkgiday) 16E+00 [mgkgiday) 4.2E-07 3.3E-08 (mgkgiday) I0E-04 impRg'day) om
Chromium Vi 938 mgkg O.0E+00 {mglkgiday) 2.0E+01 (mgkg/day)’ - 0.0E+00 (mg/kgiday) 7.5E-08 (mgkgiday)
Cobalt 420 mykg QOE+00 {mgfkg/day) hA (mg/kg/day) " - 0.0E+00 {mgkg/day) 3.0E-04 (mgkgiday)
ran 15.000 mgkg 0Q.0E+00 {mo/kg/day) A (makgiday)’ - 0.0E+00 {mgikgiday) 7.0E-01 (mghkgiday)
Lead 240 mykg 0.0E+00 (mg'kg/day) NA (mgkgiday)” - 0.0E+00 {mgfkgiday) NA {mgkgiday)
Manganese 220 mgkg 0.0E+00 {mg/kg/day) NA (mykgday)’ - 00E+00 {mgkglday) 9 BE-04 {mg/kgiday)
Exp. Fouls Tolal 2.6E-05 0.04
Exposura Poml Tolal 1.2E-04 0.4
Exposure Medium Total 1.2E-04 0.4
Alr I0A - High G E 35E-10 mgim® 1.1E-11 (mgim®) 1.1E-03 Jugm®’ 1.2E-11 24E-11 {mg/m’) NA {mgim™
Aresa Aroclon- 1260 57E 12 mgim® JAE14 {mg/m™) 57E-04 {ugm®y! 1.8E-14 AGE-13 mgim™) A {mgim™)
Haptachlor Epoxide 15611 mgim® B5E-14 (mgim™) 2 6E-03 [ugim®y! 226413 1.0E-12 {mgim®) NA {mg/m?) -
2.3.7.8-TCOD Equivalents BAE-18 mgim® 4.9E-18 {mg/m’) 3BE+D1 {ug'm®! 1.9E-13 57E-17 {mgim*} 4.0E-08 {maim’} 1.4E9
Aluminum 7.3E-7 mgim® 4.3E-09 (mgim®) NA {ugim®y’ .- 5.0E-08 {mgim®) 5.0E-03 {mgim®) 0.000010
Arsenic 85E-10 gl 3BE12 {mgim®) 43E-03 {(ug'm™y’ 1.6E-11 44E-11 (mgim®) 1.5E-05 {mgim®) 0.000003
Chromium VI B.5E-9 mgim® 2710 {mgim®) 8.4E-02 {ughm™y’ 22608 S.8E-10 {mgim®) 1.0E-04 {mghm’) 0.000006
Coball 3.8E-10 mgim® 2.2E-12 (mgm® 9.0E-03 {ugrm®’ 2.08-11 26E-11 {mg/m’) B.OE-08 {mgim®) 0.000004
ron 14E-6 mgim® B.OE09 (mgim®) NA {ug'm’! .- 9.36-08 (mgim®) NA {mgim®
Laad 22E8 mgim® 1.3E-10 (rmgrm™) A {ugim™' 1.5E.08 {maim®) A {mgim?) -
Manganesa 2.0E-8 mg/m* 12610 {mg/m”} NA {ugim®y’ - 1.4E-09 {mgim’) 5.0E-05 {mgim™ 0.00003
Exp_Route Total 2.2E-08 000005
Exposurs Point Total 22E-08 0.00005
Exposure Madium Total 2.2E-08 0.00005
Medium Tetal 1.2E-04 0.4




TABLE B-14
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS
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Scenario Timatrame: Fulure
[Receptor Fopulation: Commaercial Recaplor
[Recaptor Aga: Child
Medivm Exposure Medium Exposurs Poind Exposwe Route Chamical of EPC Cancar Hisk © Nen-Cancer Hazard Ci
Polerfial Concesmn Value Unils Infake/Exposura Concentiation CSFUnd Aisk Cancer Risk Intake/Exposurs C RIDVAIC Hazard Quotient
Valua Units Value Units Valua Unds Valua Unats
Surtace Sod Suriace Sof 10A - Low © 0210 mg'kg 2,6E-07 (mglkgiday) 73E+00 (my/kgiday) ' 1.9E-06 5.8E-07 (makg/day) MA (mg/kg/day) -
Area Arcctor- 1260 150 mg'kg 3.5E-07 (mg/kg/day) 20E+00 {mg/kgiday)” 7.0E-07 4.1E-06 (mgkg/day) 2.0E-05 (mg/kg/day) o2
Heptachlor Epoxide 0.007 my'kg 1.6F-08 (mg/kgiday) 9.1E+00 {mgikgiday)” 1.4E-08 1.85-08 (mg/kg/day) 1.3E-05 (mgkg/day) 0.001
2,3,7,6-TCDD Equivalans B.OE-6 maikg 1.8E-12 (mg/kg/day) 1.3E+05 {ma'kgiday)’ 24E-07 22E-11 (mgkp/day} 7.0E-10 {mgkg/day) 0.03
Aluminum 7.300 mg'kg 17E-03 (mg/kgday) NA (mgkg/day)’ .- 2.0E-02 {makg/day} 1.0E400 {mg'kg/day} 0.02
Arsenic 620 mg'kg 1.5E-06 (mg/kgday) 1.5E+00 {makgiday)’ 2.2E-08 1.7E-05 {ma/kg/day) 3.0E-04 {mg/kg/day} 0.06
Chromium Vi 9.50 mo'kg 1.2E-05 (mag/p/day) 5.0E-01 {mgkgiday)’ 6.2E-08 27E-05 {mgfkgday] 2.0E-03 {mgkg/day) 0.009
Cobalt 4.10 mg'g 9 6E-07 (mgfkg/day) NA (mggiday) ' - 1.1E-05 {mglkgiday) 3.0F-04 {mg/kg/day} 004
Iron 15,000 mo'kg 35E-02 (mgfkgday) A (mgugiday) ' 41E-02 {mg/kg/day) 7 0E-01 {mg/kg/day) o068
Lead 240 mgikg 5.6E-06 (mgkg/day) NA (mgkgiday)’ 86E05 {mg/kg/day) A {mglkgiday) -
Manganese 240 mgkg S BE-05 (mg/kg/day) NA {mgkgiday)’ - 66504 {myg/kgiday) 2 4E-02 {mg/kg/day) 0.03
Exp_Roule Tolal 1.1€-05 04
Dermal 0210 mgkg 1.9E-07 (mgkg/day} 7.3E+00 (mgkgiday)’ 1.4E-08 42E0T {mg/kg/day) NA {mg/kg/day) -
Araclor-1260 150 mgikg 2.8E-07 (mg/kg/day) 2.0E+00 (mgkglday)’ 5.5E-07 32E-06 {mgikg/day) 2.0E-05 {mg/kg/day) 02
Heptachier Epoxide 0.007 mgkg a88E-10 (mgkgday) 9.1E+00 (mokgiday)” B.0E-09 1.0E-08 (mg/kg/day) 1.3E-05 {mg/kg/day} 00008
2,3,7,8-TCDD Equivatents BOE-6 mgkg 3.2E-13 (mggday} 1.3E+05 (mawgday) ' 4 1E-08 37E-12 {maikg/day) 7.0E-10 {mg/kg/day) 0.005
Alurminum 7.300 mg'kg 0.0Es00 (mg/g/day) NA {mgkgiday)’ .- 0.0E+00 {mg/k/day) 1.0E+00 {mg/kg/day) -
Arsenic 620 mg/kg 2AE07 (mg/kp/day) 15E400 (mg/kgiday)”’ 3TE-07 2.0E-06 (mkg/day) 3.0E-04 {mg/kgy/day) 0.010
Chwomium Vi 9.60 miykg 0.0E+00 (mgkg/day) 2.0E+0 (mo/kgiday)’ .- O.0E+00 (mgkg/day) 75E-08 (mgkg/day)
Cobalt 4.10 mglkg 0.0E+00 (mgkgiday) NA {mg/kg/cay)’ 0.0E+00 [mg/kg/day) Q0E-04 [mgkg/day)
Iren 15,000 mgikg 0.CE+00 (mgikglday) MA (mgikgiday)" - 0.0E+00 (mgkg/day) 70601 (mgkg/day)
Lead 240 maglkg 0.0F+00 imgkg/day) NA {mg/kg/day)”’ D.0E+00 (mgkgiday) NA (mg/kgday)
240 my'kg 0.0E+00 (mgkgiday) MA (mgkg/day) ' - 0.0E+00 (mgieg/day) 9.6E-04 (mgkg/day)
Exp. Aoute Total 2.4E-06 02
Expasura Poinl Tolal 1.4E-05 0.6
Exposura Medium Total 1.4E-05 06
Air 10A - Low C (alpyrene E 1.8E-11 mgim® {mgirm’) 1.1E-03 g (mgim’} NA (maim’} -
Acea Arcclor-1260 14E-10 mgim? {mgim’} 5.7E-04 (ug'm’’ - (mgim’} WA (mgim®)
Heptachior Epoxide 6.1E-13 mg/im? {mg/m®) 2.6E-03 jugm’y’ (mg/m®) NA {mg/m®)
2,3,7,8-TCOD Equivalants 73E-16 mgim’ {mgim’) ABE+01 [ - (mgim®) 4 0E-08 (maim’}
(Aluminium 66E7 mgim’ {mg/m’) NA {ug/m™)’ (mgim’) 5.06-03 {mgim’) -
Arsanic SBE-10 mgim? {mg/m’) 4.3E-03 fug'm’y’ - (mgim’) 1.5E6-05 {mgim’} -
Chremium Vi $.0E-10 mgim’ {mgim’) B4E-D2 {ug'm®y’ (mgim®) 1.0E-04 {mgim®) -
Cobait ATE10 mg/m® {mgim®y 9.0€-03 jugmy’ (mgm™) 60E-06 {mgim’}
Iron 14€6 | mgm’ (mg/m’) NA (ug'm’y’ - {mgim®) NA {mgim’)
Lead 2289 my/m’ {mgim®) Ha {ugrm™y" 2 (mgim?) NA {mgim’)
Manganese 2268 mgim® {mg/m’). MNA {ugim’y”’ (mgim?) 5.0E-05 {mg/m’}
Exp. Routa Total
Exposura Point Total
Exposure Medum Tolal = =
Madium Total 1.4E-05 0.6
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Scanario Timalrame: Fulure
ptor P ion: © P
Receplor Age. Child
Madham Exposure Medum Expasure Poinl Exposure Foute Cnamcal of EPC Carcer Aisk C Non-Cancer Hazard C
Potential Concarn Value Linits Irtake’Exposure Concantraticn CSFURIt Risk Cancer Risk IntakeFaposure Conceniratian RAILRIC Hazard Cuctient
Value Uniis Value Uil Value units Value Units
Subsutlace Soil Subsurtace Sol 104 - Entire Site a {ajoy 0283 mgkg 3.2E-07 (mg/kg/day) T 3E+00 mgkg/day)’ 2.3E-06 B.9E-07 (mg/kg/day) WA {mg/kgday}
Arsenic 1.70 mgkg 4.0E-07 {mgkg/day) 15E+00 [mgkg/dey)’ B.0E-O7 4.TE-06 [mgkgiday) 3.0E-04 {mgkg/day) 0.02
Cheomium V| 9.20 mgkg 12605 {mg/kg/day) 5.CE-01 tmgkgiday) ' 5.8E-D6 25605 (mgkg/day) 3.0E-03 [mgkgiday) 0.008
Cobalt 470 makg 1.1E-08 {ma/kg/day) NA (mgkgiday) ' 1.3E-05 Img/kg/day) 3.0E-04 (mgkgiday) 0.04
Iran 13,000 maky 31E-03 {ma/kg/day) MNA ;rm'l:g’aayi' - 3.6E-02 [mgkg/day) 7.0E-01 (mgkgyday) 0.05
Exp. Routa Total B.7E-06 01
Darmal Benzojajpyrene Equivalanis 0253 makg 2.3E-07 {mg/kg/day) 7 3E+00 (mgkg/day)’ 1.7E-08 5.0E-07 [mggiday) NA [mg/kg/day)
Arsenic 1.70 mgkg 6.7E-08 {ma/kgiday) 1.5E+00 (mg/kg/day)’ 1.0E-07 7.8E-07 (ma/kg/day) 3.0E-04 {mg/kgiday) 0.003
Cheomium VI 2.20 makg 0.0E+00 [ma/kg/day) 2.0E+00 (mykgiday)’ 0.0E+00 {mgkgiday) 75E-05 (mgkglday)
Cobalt 470 mykg Q0E+00 [mgkg/day) A (makgiday)’ 0.0E+00 (mgigiday) 30E-04 (mgigiday)
Iron 13,000 mgkg 0.0E+L0 [mg/kg/day) NA {mgkgiday)’ - - D.0E+00 [mgg/day) 7.0E-01 {mgkgiday) -
Exp. Aoute Total 1.BE-D6 0.003
Exposure Poin Totat 1.0E-05 0.1
Exposure Madium Tetal 1 0E-05 0.1
Alr 104 - Ertira Site e y Em 2.3E-11 mgim® 7.2E-13 {mg/m®) 1.1E-03 {ug/my ' 79E-13 16E-12 (mgim®} NA {mgim®) -
Arsanic 15E-10 mgim® 9.9E-13 [mgfm®) 4.3E-03 {ugim®y"! 39E12 1.1E-11 {mgim™) 1.5E-05 {mgim®) TAET
Chromium Vi B4E-10 mgim® 2.8E-11 [mgim™) B4E-02 (ugrm®y! 2.2E-08 5.7E-11 (mg/m®) 1.0E-04 {mgim’) 57E-7
Cobalt 43E-10 mgim® 25E-12 (mg/m®) 9.0E-03 {ugrmy! 23E-11 2.8E-11 (mgim’) 6.0E-06 (mgim®) 0.000005
trom 12E-8 mgim® B.OE-09 (mg/m) NA {ugim™” - BAED8 {mgim’) NA {mg/m’)
Exp. Houls Tolal 2.2E-09 0.000006
Exposura Paint Tatal 2.2E-09 0.000006
Fxposure Madium Total 22E-08 0 DODO0E
Medium Tatal 1 0E-05 0.1
Tolal of Recaplor Aisks Across All Media 1 5E-04 Total of Receptor Hazards Across All Media 12

Noles:

1 - Mutaganic chamicals wera avalzated in

with USEPA's

for

P from Early-Lite Exposura lo Carcinogens (2008)
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Scenario Timelrame: Fulure
IR ¥ G o
Aeceplor Age: Adult
Madiurm Exposure Medum Exposure Poirt Exposure Routa Chamizal of E’l”(‘ Cancer Aisk Calcufalk MNen-Cancar Hazard Calculations
Potential Concarn Value Linits Intake/Exposure Concentration CSF/Unit Risk Cancar Aisk | Intake/Exposura Concantration ADRIC Hazard Quatient
Value Units Value Units Valug Units Valua Units
Eu rtace Soll Eull'aca Soll 10A - High C: ges E‘ qi 380 mgkg 7.0E-07 {mg'kg/day) ?.‘.'iE_‘OO {mgkgiday)” 5.1E-08 1.1E-06 {mg/kg/day) A {mg/kg/day) -
Area Aroclor-1260 0.063 mgkg 63E08 (makg/day) 2.0E+00 [mgkg/day)” 1.3E-08 1.8E-08 img/kg/day) 2.0E-05 (mgikg/day) 0.0009
Heptachior Epexide 0.160 mg'g 1.6E-08 {mg/kgiday) 2.1E+00 {mo/kg/day)” 15607 4.7E-08 (mgikg/day) 1.3E-08 {mg/kg/day) 0.004
2,3,7,8-TCDD Equivalents 9.2E-6 mg'kg 9.36-13 (mg/kg/day) 1.3E405 {mgkiday)® 12E.07 2.7E-12 (ma/kg/day) 7.0E-10 {mg/kg/day) 0.004
Aluminum 2.000 mgkg 81E-04 (makg/day) NA {mgkgidayy " . 23E-03 {mg/kg/day) 1.0E+00 {mg/kg/day) 0.002
Arsenic 7.10 mgikg 7AE-07 (mgkgiday) 1.5E400 {mg/kg/day) 1IE-06 2.1E-08 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.007
Chromium VI 938 mgkg 17E-05 (mgkg/day) S.0E-01 {mg/kg/day}”’ 8.7E-06 28E-05 (ma/kg/day) 3.0E-02 (mg/kg/day) 0.009
Cobalt 420 mgkg 4.2E-07 (mg/kg/day) NA {mgkgiday]’ .e 1.2E-06 (mgrkg/day) 3.0E-04 (mg/kg/day) 0.004
Iron 15,000 mgkg 1.5E-03 (mgg/day) NA {mgkgiday) ' 4.4E-03 {mg/kg/day) 7.0E-01 {mgikg/day) 0008
Lead 240 mglkg 24E-05 (mog/day) NA {mg/kgiday)’ 7.0E-05 imag/kgiday) NA {mg/kg/day) -
Manganese 220 mgkg 22E-05 (mgig/day) NA {mgkgiday) " - 6.5F-05 (mglkg/day) 2 4E-D2 (mgkg/day) 0.002
Exp. Foute Total 1 5E-05 0.04
Darmal Berzo(ajpyrens Equivalents 380 mgkg 7.3€-07 (mg/kgiday) 73E+00 {mgkg/day)’ 5.3E-06 1.2E-06 {mgikg/day) NA (mg/kgiday) -
Arocion- 1260 0082 mgkg T1E-09 (mgkg/day) 2.0E+00 (mg/kg/day)” 1 4E.08 2.1E-08 {mg/kg/day) 2.0E-05 {mgikgiday) 0.001
|Heptachior Epoxide 0160 mgkg 1.3E-08 (mg/kgiday) 9.1E+00 (mg'kgiday) ' 12607 37E-08 (mg/kp/day) 1.3E.05 (mg/kg/day) 0.003
2,3,7,8-TCOD Equivalents 92E8 mgkg 22E.13 (mg/xg/day) 1.3E405 (mg/kgiday)” 2.9E-08 6.5E-13 (mg/kg/day) 7.0E-10 {mgkg/day) 0.0009
Aduminum 8,000 mglkg 0.0E+00 (mgkgday) NA (mg/kgiday)” -~ 0.0E+00 (mgkg/day) 1.0E+00 (mg/kgiday) -
Arsenic 710 mg/kg 1.7E-07 (mg/giday) 15E+00 {mg/kgiday)” 2.6E-07 5.0E-07 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.002
Chramium Vi 038 mgkg 0.0E+00 (makg/day) 2.0E+01 (mg/kpiday)” - 0.0E+00 (mgfkg/day) 75E-05 (mgkg/day)
Cobalt 420 my/kg 0.0E+00 {mg/kgiday) NA {mg/kgiday)” 0.0E«00 (mgkg'day) B.0E-04 (mg/kg/day)
Irsn 15.000 mo'kg 0.0E+00 (mg/kg/day) NA {mo/kgiday)’ 0.0E+00 (ma/kg/day) 7.0E-01 (mg/kg/day)
Laad 240 miykg 0.0E+00 {mg/kg/day) NA {mo/kgiday)” 0.0E+00 {ma/kg/day) NA (mg/kg/day)
Manganese 220 mgkg 0.0E+00 img/kg/day) NA ¥ -e D.0E+00 img/kg/dayl 9 8E-04 {mg/kgiday) -
Fxp Foula Total 5.TE-D6 0.007
Expesura Point Total 2 1E-05 0.05
Exposure Medium Total 2.1E-05 0.05
A IOA - High C oy q mg/m’ 1.5E-11 [ma/m?) 1.1E-03 fugm’y’ 1.6E-11 2.4E-11 {mgim?} HA [mgim®)
Arsa Arcclor-1260 mgim® 13E-13 [mg'm?) 5. 7E-04 {ug/my"! TTE-4 39E-13 {mgim™) NA {mg/m’)
Heptachior Epoxide mg/m® 34E-13 {mg/m?) 26E-02 {ugim™y" B8.9E-13 1.0E-12 {mgim®) NA () -
2,3.7,8-TCDD Equivalents mgim® 20E-17 (mg/m™) 3 BE+01 {ugim’y’! 75E-13 57E-17 {maim’) 4.0E-08 {mg/im®) 1.4E-9
Aluminum mgim® 1.7E-08 (mgim’) NA (ug/m*y’ .- 5.0E-08 (mg/m®) S.0E-03 (mg/m") 0.000010
Arsenic mg/m® 15E-11 {mgim®) 43€.03 (ug/m®y BSE-11 £4E11 [mgim) 15E-05 (mg/m”) 0.000003
Chromium VI Frgym® ATE-10 (mgim®) B4E-02 {ug/m’y’ 31E-08 58E-10 (mg/m’) 1.0E-04 img/m® 0.000006
Cobalt mgim® 9.0E-12 (mgim™ 9.0E-03 (ug/m’}’ BE-11 2BE-11 (mgim®) 60E-08 (mg/m®) 0.000004
Iran mogim’ 32E-08 {mgim?) NA {ug/m’}" - 9.3E-08 {mg/m*) NA (mgim’)
Laad mgm’ 5.1E-10 (mgim®) KA {ugm’y’ - 1.5E-09 (mg/im¥ NA (mgim* -
Manganese mg/m’ 47E-10 (mgm’) NA fug/m’y’ 1.4E-09 {mg/m”) 5.0E-05 (mg/m’} 0.00003
Exp. Aoute Total 3.1E-08 0.00005
Exposura Point Total 3.1E-08 0.00005
Exposure Medium Tolal 3.1E-08 0.00005
Medium Total 2.1E-08 0.05
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[Scanario Timaframe: Future
Receplor Populalion: Commercial Receptor
Feceplor Age. Adull
Madum Esxposure Medium Exposura Point Exposure Rowte Chamical of EPC Cancer Risk Calculations MNaon-Cancer Hazard Ci
Potential Concern Value Units IrMaka/Fxposure O i CSFUnit Risk Cancer Risk IntakaExposura C RID/RIC Hazard Quotient
Valua Unlts Valua Uniis Value Unils Valua Unlls.
[Surface Soll Surface Sol 104 - Low C (alpy q 0210 mgkg 3.0E-08 {mgfg/day) T3EL00 {mg/kg/day}’ 2.8E-07 6.2E-08 (mgkgiday) NA (mg/kg/day) -
Area (Aroclor-1260 1.50 mgikg 15607 (mgkgiday) 2.0E+00 {mg/kgiday)’ A0E-07 4.4E-07 (mg/kg/day) 2.06-05 (makgiday) 0.02
Heplachlor Epaxide 0.007 mglkg 6.7E-10 (mgkgday) 91E+00 {mg'kg/day)”’ 6.1E-08 2.0E-09 (mg/kg/day) 13E-05 (mg/kgiday) 0.0002
2,3,7,8-TCOD Equivalents B0E-6 mgkg B1E13 (mg/kgiday) 1.3E+08 {mg/kgiday)’ 1.0E-07 23E12 (ma/kgiday) 7.0E-10 {mg/kgiday) 0.003
Aluminum 7,300 mgkg 73E04 (mgkg'day) NA {mo'kg/day)”’ - 2.1E-03 (mgkgday) 1.0E+00 (mg/ko/day) 0.002
Arsenic 620 mgkg 6.26.07 (mgkgday) 1.5E+00 {mg/kgiday)” 9.4E-07 1.8E-08 (makgday) 30E-04 (mg/kg/day) 0.006
Chramium Vi 9.0 mglkg 1.8E-06 (mgkg/day) 5.0€-01 {mgikgiday)” 21E07 29606 (mg/kg/day) 30E-03 (mg'kg/day) 00010
Cobatt 410 mokg 41E07 (mgkgisay) NA (makg/day)’ 12608 (mgkg/day) 3.0E-04 (mg/kg/day) 0.004
Iron 15,000 kg 15E.03 {mg/kg/day) NA (ma'kg/day)”’ 44E.03 (rgkg/day) 7.0E01 (mgkg/day) 0,006
Laad 240 kg 24E08 {mgyg/day) NA (my/kg/day)”’ - 7.0E-05 (mgkg/day) NA (mg/kag/day)
Manganess 240 mgikg 24E-05 {mgkgiday) NA (mg/kg/day)’ -- 7.0E-05 (mg/kgday) 2 4E-02 (mg/kg/day) 0.003
Exp. Aoute Total 2.56-06 0.05
Dermal Banzo(a)pyrane Equivalents 0210 mg/kg 4.0E-08 (mgkpday) 7.3E+00 {my'kg/day)’ 2.9E-07 6.4E-08 (meykgiday) NA {mggiday) B
Araciar-1260 1.50 mo/kg 1.7E-07 (mgkgiday) 20E+00 (mgikgiday)” 3.4E-07 4.9E-07 (mg/kg/day) 2.0E-05 (mg/kg/day) 0.02
Heptachior Epoxide 0.007 mgkg 5.4E-10 {mgkg/day) 2.1E+00 {mgikgiday)" 4.9E-09 1.8E-09 (mg/kg/day) 1.3E05 (mg/xgiday) 0.0001
2,37,8-TCOD Equivalents 8.0E-6 mg/kg 1.86-13 (mgkpday) 136405 (mg/kgiday)” 2.5E-08 §.6E-13 (mg/kg/day) 7.0E-1D (mgikg/day) 0.0008
Aluminum 7.300 mokg 0.0E+00 (mgkgiday) NA {mg/kg/day)’ Q0E+00 (mg/kg/day) 1.0E+00 (mgkg/day) -
Arsenic 620 mkg 1.5E07 {mg/kg/day) 1.5E+00 (mgkgiday)” 22E-07 44E.07 (mg/kgiday) I0E04 (mgkg/day) 0.001
Chromium Vi 990 makg 0.0E+00 {mgko/day) 20E+D1 {mg/kgiday)’ DOE+00 [mg/kgiday) 7.5E05 (mgkgiday}
Cobalt 410 mglkg 0.0E+00 (mg/kg/day) NA {mgkgiday}’ 0.0E+00 (ma/kg/day) I0E-04 (mg/kg/day)
Iron 15,000 mglkg 0.0E+00 (mgkg/day) NA {mglkgiday}” 0.0E+00 (mg/kgday) T.0ED1 (mg/kgiday)
Lead 240 mg'eg 0.0E+00 {mo/kgiday) NA {mgkgiday)” 0.0E+00 (mgikgiday) NA (mgkgiday)
240 mglkg 0.0E+00 {mg/kg/day) NA gkg/day)’ -~ 0.0E+00 {mg/kg'day) 9 6E-04 {mgkgiday)
Exp. Route Tolal 8 8E-07 0.03
Exposure Point Total 3.4E-08 0.07
Exposura Madium Total 34E-06 007
Air 104 - Low . 1RE-11 mgim® B2E-13 (mg/m’) 11E-03 {ugim®)” 9.0E-13 1.3E-12 {mgim’) NA {mgim’)
Araa Arocior- 1260 14E-10 mg/m® 3.2E-12 [mg/m¥) S.7E-04 {ugim®)” 18E-12 9.3E-12 {mgim’) NA {mgim®)
Heptachlor Epoxide 61E-13 mg/m® 1.4E-14 (mgim®) 2 6E-03 {ugm®)”" 37E-14 4.2E-14 {mg/m’) NA (mg/m?) -
2.3.7.8-TCOD Equivalents 7.3E18 mg/m® 17E-17 {mgim®) 3.BE+01 {ughmy! 6.5E-13 5.0E-17 {mgim’} 4.0E-08 {mgim’} 1269
Aluminum BEE-7 mgim” 1.6E-08 [mg/m™) NA {ugrm’ <5 4.5E-08 {mg/m’) 5.0E-03 {mg/m’) 0.000008
[ Arsenic 56F-10 mgim® 1.36-11 [mg/m® 4.38-03 {ugrm™)! 57E-11 39E-11 {mgim™) 1.5E-05 (maim’) 0000003
Cheomium VI 2.0E-10 moim® 3.9E-11 {mg/m®) 84E-02 (ugrm?! 33E-09 B2E-11 (mgim’) 1.0E-04 {mg/m’") 62ET
Cobalt A7E-10 mg/m® B.BE-12 {mgim®) 9.0E-03 {ugim™’! 79E11 2.6E-11 (mgim?) 6.0E-06 {mgim®) 0.000004
fron 14E-6 mgim® 3.2E-08 (mg'm®) NA {ug'm¥" 9.3E-08 {maim’} NA {mg/m’)
Lead 22E-9 moim® 5.1E-11 [mg/m®) NA {ugm?! 1.5E-10 (maim’} NA {mg/m’}
Manganese 2.2E-8 mgim® 5.1E-10 [mg/m”’} NA fugim’’ 1.5E-09 (mgim®) 5.0F-05 {mg/m’) 0,00003
Exp. Route Total 34E-09 0.00005
Exposure Point Total 34E-09 0.00005
Exposwre Madium Tolal J4E-09 0.00005
Madium Total 3.4E-06 0.07
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Scenario Timalrama: Fulure
o P - G | Racer
F!s:glorig' Adult
Madéum Exposura Madium Exposura Point Esxposure Route Chemical e EFC Cancaer Risk Ci Non-Cancar Hazard Calsulall
Palential Concem Valug Unilz [+ CSF/UNE Fisk Cancer Risk Intake/Exposure C: RICVRIC Hazard Quotient
Value Unfls Valua Uniis Valua Units Value Units
fsubsurtace Soil Subsurlace Soit 104 - Entire Sfe Ingastion |Benzo(a)pyrens Equivalants 0252 mgkg 47F-08 [mg/kp/day) 7.3E«00 {mg/kgiday)’ 34E.07 74E-08 (mgrkgiday) A (mgikg/day)
Arsenic 170 mg'kg 17EO7 (mgkg/cay) 15E+00 {makgiday)’ 268E-07 5.0E-07 {mg/kg/day) 3.0E-04 (mg/kgiday) 0002
Chromium Vi 9.20 mgfkg 1TE-CE [rrgkday) 5.0E-01 (mafkgiday)’ B5E-07 2.7E-06 (mgikg/day) 30E-03 {markgiday) 0.0008
Cobalt 470 makg 4TEO7 (mgkg/day) HA {mgkgiday)” .- 1.4E-06 {mg/kg/day) 3.0E-04 (mg/kg/day) 0.005
Iron 13,000 mgkg 1.3E-02 (mg/kg/day) NA img/kgiday) ' - 3.8E-03 {mg'kg/day) 7.0E-01 (mgikg/day) 0.005
Eap. Aoute Total 1.4E-06 ©.01
Cermal Benzo(a)pyrens Equivalants 0253 mgkg 4 BE-08 [mg/kg'day) 7 AE«D0 {mgkg/day)’ J5E-07 T7E-08 (mgka/day) MNA (makg/'day)
Arsenic 170 makg 41808 [mgkg/day) 1 5E+00 imokgiday) ' 6.1E-08 12E-07 {mgrkgiday) 3.0E-04 {mg/kgiday) 0,0004
Chromium Vi 2.20 mgg 0.0E+00 (mg/kg/day) 2.0E«00 (mgkgiday)’ 0.0F+00 {mgfhg/day) 7 5E-05 {mgikgiday)
Cobalt 470 mghkg 0 DE+00 (mgkg/day) NA (mg/kgiday)’ 0.0E+00 {mgrkgday) A0E-04 {my/kgiday) -
fron 13,000 mgkg 0 DE+00 (mgkg/day) NA {makg/day)’ 0.0E+00 {mg'kg/day) 7 0E-01 {mg/kg/day) -~
Exp_Route Total 41E07 00004
Exposura Point Tolal 1.9E-08 0.01
Exposure Medium Total 1.9E-06 0.01
Alr I0A - Entve Sita g qu 2.3E-11 mgim® 9.9E-13 (ma/m*) 1.1E-03 {ugm’y” 1.9E-12 16E-12 {mgim®) NA {mgim’) =
[Arsenic 1.5E-10 mgim® ABE-12 (mg/m®) 43E-02 {ugim™y" 1.8E-11 1AE-11 {mg/m’} 1SE-08 {mg/m®) TAET
Chramium Vi 8.4E-10 mgim® 36E-11 (mg/m*) 84E-02 {ugim™y’ 30E-09 5.7E-11 {mgim®) 1.0E-04 [mgim®) ST7ET
Coball 4.3E-10 mgim® 1.0E-11 (mg/m™) 9.0E-C3 {ugm™y’' 8.0E-11 29E-11 {mgim’) 6.0E-08 {mgim®} 0.000005
Iron 12E-6 mgim’ 2.8E-08 {mg/m?) NA {ug/m™’ 81E-08 {migim) NA {mg/m®}
Exp. Route Total 31E-09 0.000006
Exposure Poinl Tatal 31E-09 0.000006
Exposura Madum Total 3 1E-09 0.000008
Madum Total 1.9E-06 0.01
Tolal of Receplor Risks Across All Media 2.6E-05 Total of Receptor Hazards Across All Media 01
Noles:
1-M wara brated ir with USEPA's for A Ing S ibliity from Early-Lite Exposure to Carcinogens (2005)
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Scanaro Timeframe: Future
Feceplor Populaiion: Residenls
[Receplor Aga: Child
Medum Exposurs Madium Exposura Point Exposure Foule Chemical of EPC Cancer Risk Calcu'ations Non-Cancer Hazard C
Potential Cancam Value Units riake/Exp C CSFUnt Risk Cancer Risk Infake/Exposure Concentration RIDVAIC Hazard Quotisnt
VAlLe Unils Valup Units Valua Unils Value Unils
FJr'sce Seif Surtace Soil QA - High Concanirations Ingestion Banzo{a)pyrena Equivalenls 380 mgkg 2 EETE [mg/kg/day) T3E+D0 (mo/kgiday)’ 1.BE-D4 4.9E-05 {mgkg/day) MA {mgika/day)
Aren Arocior-1260 0.083 mgkg 6.09E-08 (mg/kg/day) 2.0E+00 (mgkgiday)” 1.4E-07 #1E-07 (mg/kgiday) 2.0E-05 {mgikg/day) 0.04
Heptachlor Epoxide 0.180 mokg 1.8E-07 [mg/kg/day) 9. 1E+00 {mg/kg/day)” 1.6E-08 2.0E-08 [mgkg/day) 1.3E-05 (rrykey'day) 02
2.3.7.8-TCDD Equivalants 9.2E-6 mo/kg 1.0E-11 [mgrkg/day) 1.3E+05 {mg/kgiday)’ 1.36-06 1.2E-10 (mykgiday) 7.0E-10 [mgkgiday) 02
[ Ararninum 8,000 mgikg B8.8E-03 {mg/kg/day) NA (mgkgiday)’ -- 1.0E-01 (mg/kgiday) 1.0E+00 {mgkgiday) [ %]
Arsankc 7.1 makg 7.8E-06 {mg/kgiday) 1 5E+00 (mgkgiday)’ 1.2E-05 9.1E-05 (mgkg/day) 3.0E-04 {mg/kg/day) 03
Cheomium VI 938 mpikg 5.5E-04 {mg/kg/day) 5.0E-01 (mg/kgiday)’ 2.7E-04 1.2E-03 (mag/kgiday) 3.0E-03 (mg/kgday} 04
Coball 420 mgkg 4.6E-06 {mafkg/day) NA (mgkgday)’ 5.4E-05 (mgikgday) 3.0E-04 (ma/kg/day) 0.2
Iron 15.000 ma'kg 1.6E-02 {mg/kgiday) NA (mgkpiday) ' 1.9E-01 (mgko'day) 7.0E-01 (mg/kg/day) 03
Lead 240 mgkg 26E-04 {mg/kg/day) NA (mgkgiday)’ 31E-03 {mg/kg/day) NA (mg/kgiday)
Manganesa 220 mg'kg 2.4E-04 {mg/kg/day) A [(mgkgiaay) - 2.8E-03 {mg/kg/day} 2 4E-02 {mgkg/day) 0.1
Exp Aoute Total 4.5E-04 .7
Dermal Banzojajpyrens Equivalants 3.80 myky 8.1E-08 (mgkgiday) 7.3E+00 (mgkgiday)’ 5.9E-05 1.8E-05 {mg/kgiday) NA (mgkgiday)
Aroclor-1260 0.063 makg 2.7E-08 (mg/ko/day) 2.0E+00 (ma/kg/day)’ 5.4E-08 3.2E.07 (mg/kg/day) 2.0E-05 (mgkg/day) 0.02
Heptachlor Epoxide 0.160 makg 4.8E-08 (mykg/day) 9.1E+00 (mg/kgiday)” 4.5E-07 5.7E-07 (mofkg/day) 1.3E05 (mglkg/day) 0.04
2,3,7,8-TCDD Equivalants B.2€-6 mgkg A5E-13 (mgkg/day) 1.3E405 tmo/kgiday) ' 11E-07 S 9E-12 (mgkg/day) 7.0E-10 (mg/kg/day) 0.01
Aluminum 8,000 moikg 00E+00 (mgikp/day) NA {mglkgiday)” - 0 0E«00 (mgfkg/day) 1 OE+D0 (mg/g/day) -
Arsanic 7.10 mg'kg 6.5E-07 (mg/kg/day) 15E4+00 (mo'kgiday)” 9.8E-07 7.6E-06 (ma/kg/day) 3.0E-04 (mg/kg/day) 0.03
Chromium Vi 238 mgkg 0.0E+00 (mgikgy/day) 2.0E+01 {mo'kg/day)’ 0.0E+00 (mg/kg/day) 75605 (mg/kg/day)
Cobalt 420 mgkg 0.0E+00 (mgkg/day) NA imgkgiday)” - 0.0E+00 (mgfgiday) 30E-04 (mg/kg/day)
Irar 15,000 mg/kg 0.0E+00 {mgfkg/day) NA [mgaiday)” 0.0E+00 {mgikg/day) 7 DE-D1 {mg/kglday)
Lead 240 mgikg 0.0E+00 {mg/kg/day) NA (mg/kg/day)” 0.0E+00 (mg/kg/day) NA (rmgp/day)
Manganese 220 mgkg 0.0E+00 {mg/kgday) NA v - 0.0E+00 [mgikgiday) 9 .6E-04 (mykgiday) -
£xp Fodte Total 6.1E-05 0.10
Exposure Point Total 5 1E-04 1.8
Exposura Medum Tatal 5.1E-04 18
Alr 10 - High © IE Equvalents 3.5E-10 mgim® T5E.10 (mgym™) 1.1E-03 {ugim®y ' 1.7E-10 A3E-10 imim’) NA maim®)
Area |Aroclor- 1260 5.7E-12 mgim® 4TE-13 (mgim™) 57F-04 {ug/m®y’ 27E-13 55E-12 {mgim®) NA (maim)
Heptachlor Epoxide 15E-11 maim® 1.2E-12 (mgim®) 26E-03 {ugim®y 3AE12 1.4E.11 img/m’) NA {mgim®) -
2.3.7.6 TCDD Equwalents B4EE mgim’ 6.9E17 (mg/m®) 3BE+DN (urgim®y! 2.8E-12 8.0E-18 {mgim*) 4.0E-08 {megim®) 2.0E-8
(Aluminum T3ET7 mgim® 6.0E-08 (mg/m?) NA fug'm’y’ - 7.0E-07 {mg/m™) 5.0E-03 (mg/m?) 0.0001
Arsenic 6.5E-10 mgim® £.3E-11 {mgim®) 4.3E-03 {ugm®y’! 2.3E-10 6.2E-10 (mg/m®) 1.5E-05 {mgim?) 0.00004
Chramium Vi BSEG magim® 37E-00 {mgim®) BAE-02 (ugm?y’ 34E-07 6.2E-00 (mgim®) 1.0E-04 (mgim®} 0.00008
(Cobalt 38E-10 mgim? 31E-11 (i) 9.0E-08 jug/m’y’ 2.8E-10 ATE- 10 [mgim™) 6.0E-06 {mgim®) 0.00006
Iran 14E6 mgim? 1.1E-07 {mgim®) NA {ug/m’y’ 1.3E-06 {mgim?) NA {mgm™)
ead 2268 mgim’ 1.8E-09 (mgim®) NA (ugim?®}’ 21E.08 (mgim® NA {mgim®) -
Mangangse 2.0E-8 meym® 1 6E-09 {mgim*) NA jug/m’y -- 1.9E-08 {mgim®) 50E-05 {mg/m’} 0.0004
Exp. Aoute Talal 3.1E-67 00007
Expasura Paint Telal 3.1E-07 0.0007
Exposure Medium Total 3.1E-07 0.0007
Medum Total 5.1E-04 1.8
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enano Timalrama: Fuiure
scaptor Population: Reskdents
Receplor Age: Child
Madium Exposura Madium Expeosura Point Exposure Route Chemicaf of EPC Cance: Risk Cakulations Non-Cancer Hazard C.
Patantial Goncam Value Units C CSF/Unit Risk Cancar Risk C RIDVRIC Hazard Cuctiant
Vahie Uniis Valug Unéis Value Units Valua Units
Surlace Sol Surtace Soil 10A - Low Ci {ajpyrena E ozio mokg 12E-06 [mo/kg/day) 7.3E+00 (mgkg/day) ' 0.0E-06 2.7E-06 (mokg/day) NA {mgkg/day) -
Area Aroclor-1260 150 mokg 1.6E-06 [mg/kg/day) 2.0E+00 (mgkg/day) " 3.3E-06 1.9E-05 (mgkgiday) 2.0E-05 (mgkgiday) 1.0
Heptachlar Epexide 0.007 mp/kg 7.3E-09 {mg/kgiday) 2.1E+00 (mgkg/day) " 6.7E-08 8.6E-08 (mgkg/day) 1.3E-05 {moko'day} 0.007
2,37 8-TCDD Equivalants B.0E-8 mgkg 8.8E-12 {mg/kg/day) 136405 (mg/kgiday)” 1.1E-06 1.0E-10 (mgkg/day) 7.0E-10 (mg/kgiday) 0.1
Aurinurm 7300 mgkg B.OE-02 {mgikgiday) NA (mgkg/day)" .- 2.3E-02 (mg/kg/day) 1.0E+00 (mgg/day) 0.09
| Assanic 620 mgkg 6.8E-06 {mg'kgiday) 15E400 [mgkg/day}" 1.0E-05 7.8E-05 (mg/kg/day) 3.0E-04 {mgfkg/day) 0.3
Chromium VI 9,90 mgkg 5.8E-05 {maikg/day) 50E-01 (mg/kgiday} " 29E-05 1.3E-04 (mgkg/day) 3.0E-03 (mag/kg/day) 004
Cobalt 4.10 mg'kg 45E-06 {ma/kg/day) NA (mgkg/dayl" S2E05 (mgkg/any) 30E-04 (mgkg/day) 0.2
ran 15,000 mg/kg 1.6E-02 {mafkg/day) NA (mgkgiday}" 1.9E-01 {mgkg/day) TOE-01 (makgday) 03
Lead 24.0 mg'kg 2.6E-05 {mg/kg/day) NA [mg/kg/dayy" 31E-04 {mg/kp/day) NA (mgkg/day) -
Manganesa 240 mgkg 2BE-04 {mgkg/day) LY (mgkgday} 1 - 3.1E-03 {mg/kgiday) 2 4E-02 (mg/kgday) 01
Exp. Aoute Tola! 5 3E-05 21
Darrmal Benzo{alpyrens Equivalants 0210 mgikg 4.5E-07 {mgrkgiday) 7 3E+00 [ma/kg/dayy" 33E-06 9.8E-07 {mgikg/day) NA {mpkg/day) -
Arocior- 1260 150 mgkg B.4E-07 (ma/kgiday) 2 0E+00 (mg/ko/dayl" 1.3E-06 7.5E-06 {mgkg/day) 2.0E-05 {mgfkg/day) 04
Heptachlor Epoxide 0.007 mg/kg 21E-09 {maikgiday) 9 1E+00 (mgkg'day} " 1.9E-08 2.4E-08 (mg/kp/day) 1.3E-05 (mgfkg/day) 0.002
2,3,7.8-TCOD Equivalants B.0E-8 mglkg 7.4E-13 {ma/kgiday) 13E405 (mg'kg/day}" 0 6E-08 B6E-12 (magikg/day) 7.0E-10 (makgiday) 001
Aluminum 7300 ma/kg D0E+00 {ma/kgiday) NA (mgg/day}" .- 0.0E+00 (makg/day) 10E+00 imgfkg/day) =
Arsenk: 620 mokg 5.7E-07 [mg/kg/day) 1.5E+00 (mg/kgiday)’ B.EE-OT 6.TE-06 imgkg/day) 3.0E-04 (mykg/day) oo
{Cheamivm VI .90 mgkg 0.0E+00 {mg/kg/day) 2.0E+01 (mgkgday)’ 0.0E+00 (mgkgiday) 7.5E-05 (mgkgiday) -
Coball 4.10 mokg O0E+00 {mg/kg'day) A (mg/kgiday) " Q0E+00 (mgkg/day) J.0E-C4 (mgikgiday)
ron 15.000 mgkg 00E+00 (mgikgiday) NA {mgikgiday)’ - 0.0E+00 (mgfkgiday) 7.0E-01 {mfkg/day)
Lead 240 makg 0.0E+00 (mo/kg/day) NA (mgkg/day)’ 0.0E+D0 (mg/kg/day) NA {mglkg/day) -
Manganase 240 mykg 0.0E+00 (mgkg/day) NA (mg v} - 0.0E+00 {markg/iday) 9 6E-04 (ma/kgiday)
Exp. Foule Total 5.5E-08 0.4
Exposura Paint Total 5.8E-05 25
Exposure Medium Total S.8E-08 25
Air 10A - Low C ¥ q 18E-11 mgim* B4E-12 {mg/m®) 1.1E-03 {ugm™’' 9.2E-12 1.8E-11 [mg/m™) NA {mg/m’)
Asoa Aroclos-1260 1.4E10 mgim® 1IE-11 (mgim’) 5.7E-04 (ug/m’)* 64E-12 1.3E-10 (mgim®) A {mg'm®)
Heptachiot Epcide 61E-13 mg/m® 50E-14 (mg/m?) 2.6E-03 {ug/m?)" 1.3E-13 58E-13 {mg/m™) NA [mg/m?) -
2,37,8-TCDD Equivalents 7.3E-18 mg/m 6.0E17 {mgim®) 3.8E+01 {ugim™" 23E-12 TOE16 {mg/m™) 40E08 [mgim®) 1.7E-8
Aluminum B.6E-T ma/m” 5.5E-08 (mgim®) HA {ug/m®" - B 4E-07 (mgm®) 5.0E-03 {mgim®) 0.0001
Arsenic 5.6E-10 mg/m 46E-1 (mgim®) 4.3E-03 {ug/m’)" 2.0E-10 54E10 (mgim’) 1.5E-05 (mg/m™) 0.00004
Chromium VI 2.0E-10 mg/m” 39E-10 {mgim”) B.4E-02 (ugim®y" 3.3E-08 BEE-10 {mg/m®) 10E-04 {mgim?) 0.000009
Cobalt 37E-10 mg/m’ 31E-11 imgim™) 5.0E-03 {ugim®)" 2BE-10 3.6E-10 (mgm™ &,0E-06 (mgim") 00006
Iron 1 4E-6 mgim® 11E07 {mgim®) NA fugim®y" - 1.3E-06 {mg'm®) MA (mgim™)
Lead 2.2E-0 ma/m® 1.8E-10 (mg/im’) NA [ug/m®y" - 21E-08 (mgfm™) NA {mgim®)
Manganese 27E-8 mg/m® 1.8E-00 {mg/m”) NA {ugim™)" - 21E-08 (mgim®) 5 0E-05 Mm“; 0.0004
Exp. Roule Total 3 4E-08 0.0006
Exposute Point Total 3 AE-D8 0.0006
Exposure Medium Total 3.4E-08 0.0008
Medium Total 5.8E-05 25




TABLE B-16
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS
REASONABLE MAXIMUM EXPOSURES
MAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE30F 3
[Scenario Timeframe: Future
Receptor Population: Residants
Fecaptor Age: Child
Madium Expesure Medium Exposura Peint Exposure Aoute Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potantial Corcarn Velug Linits Irtake/Exposure C CSFUnit Risk Cancer Risk Intake/Exposure Concentration RIDVRIC Hazard Quotiant
Vatue Unks Valua Units Vielug Uniis Value Unlts
Subsurtace Soil Subsurlace Sod DA - Entire Sde ge: i 0253 ma'kg 1.5E-06 {mg/kg'day) 735400 (mgkg/day)’ 1.1E-05 3.2E-08 |mpikgiday) NA imofig/cay) =
| Arsanic 1.70 mgkg 1.8E-06 {malkg/day) 15E400 (mg/kgiday)”" 2BE06 2.2E-05 imgikgiday) 3.0E-04 img/kg/day) o.07
Chromium Vi 2.20 mgkg 54E05 {mokg/day) 5.0E-01 [mgkgiday)" 27E-05 1.2E-04 {mg/kg/day) 2.0E.03 (mgkg/day) 0.04
Cobalt 470 mg'kg 5.2E-06 (markg/day) NA (mgkgiday)* 6.0E-05 (ma/xp/day) 3.0E-04 (mg/kg'day) 02
\ron 13,000 mg/kg 14E-02 {mg/kgiday) NA {mg/kgiday}" .- 1.7E-01 (mgikg/day) 7.0E-01 (mg/kgiday) 0.2
Exp. Roule Total 4 0E-05 05
Darmal ¥ o 0253 mg/kg S4E-O7 {mgkgiday) 7.3F+00 {mgkg/day)” 3.9E-06 1.2E-08 (mgkgday) MNA (mg'kgday)
Arsenic 1.70 mgkg 1.8E-07 (mgkg'day) 15E400 {mgegiday) 2.3E-07 1.8E-06 (mgkgiday) 30E-04 (mg/kg/day) 0.006
[Chramium Vi 2.20 mgkg 0.0E+00 {mg/kg/day) 2.0E+01 [mgkg/day)” 0.0E+00 (meykp/day) 7.5E-05 {mg/xgiday)
(Cobalt 470 mgikg 0.0E+00 {mg/kg/day) MA {mgkg/day)" 0.0E+00 (mgkgiday) 3.0E-04 (mgkgiday)
Iron 13,000 mgkg 0.0E+00 {mgg/day) NA {mgkg/day)" 0.0E+00 (mg/kg/day) 7.0E-01 (mg/kg/day) -
Exp. Route Total 4 2E-06 0.006
Exposure Point Total 4.5E-05 0.6
Exposure Madium Tolal 4 5E-05 06
[ Air I0A - Entira SR q 2.3E-11 mgim®* 1.0E-11 [mg/m’) 1.1E-03 {ugmy’ 1.1E-11 22E-11 {maim’) NA {mg/m’)
Arsenic 1.5E-10 mgim® 1.3E-11 [mg'm™ 43E.03 {ugm®y! 5.5E-11 15E-10 {mgim’) 15E-05 (mgim’®} 0.000010
Chromium VI BAE-10 mgm* ITE10 {mg/m®) 8.4E-02 {ugmy! 31E08 8.0E-10 {mgim’) 1.0E-04 (mgim®) 0.000008
Coball 4.3E-10 mgim® 35E-11 {mgim®) 9.0E-03 {ug/m®)’ 3.2E-10 4.1E-10 {mgim®) 6.0E-08 (mgim’) 0.00007
ron 1.2E-6 mgim® 9.7E-08 [mg'm®) NA {ugm™y* -- 1.1E-08 {mgim’) NA {mg/m’} =
Exp. Rouls Telal 31E-08 0.00008
Exposure Point Total 3.1E-08 0.00009
Exposure Madium Total 3.1E-08 0.0000%
Madium Total 4 5E-05 06
Tetal of Receptor Aisks Across All Madia 61E-04 Total of Recaptor Hazards Across Al Madia 4.5
Motas:
1- In with USEPA's for e trom Early-Lite Exposure to Carcinogens (2005),
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{Scenarlo Timalrama: Fulure
Fecaplor Population: Residents
Receplar )\2: Adult
Medium Exposure Medum Exposure Point Exposure Routa Chemical of EPC Cancer Risk Calculalions MNon-Cancar Hazard Calculations
Potentiai Concem Value Uinits Infaka/Exposure Concentralion CSF/UnA Aisk Cancer Risk intake/Exposura Concentrallon RIDIRIC Hazard Guotient
Value Units Value Units Value Units Value Unis.
E«riace Sail Surlaca Soll I0A - High Concantrations Ingestion anl'mtappwane Equivalenls 380 mig'kg 3.3E-06 (mg/kg/day) 7.3E+00 {mokg/iday) % ?."l-E-_OS 52E-06 (mgg/day) NA (mykg'day)
Aren Arcclor-1260 0.063 mgkg 3.0E-08 {mgkg/day) 2.0E+00 imo/kg/day}’ 50E-08 8.6E08 (mafkg/day) 2.0E05 {mg/kg/day) 0.004
Heplachior Epoxide 0.160 mgkg 7.5E-08 (mig/k/day) 9.1E«00 {mg/kg/day)” 6.8E-07 2207 (makgiday) 1.3E-05 (mgkg/day) 002
2,3.7.8-TCOO Equivalants 9.2E-6 Mgk 4.3E-12 {mg/kg/day) 1.3F 4085 {moy/kgiday] 5.6E-07 13E-11 (mgkg/day) 7.0E-10 (mg/kg/day) 0.02
i 8,000 mgkg 3.8E-03 {mgkg/day) NA img/kg/day) ' - 11E.02 (mgkgiday) 1.0E+00 (mg/kg/day) oot
Arsenic 710 mgkg 33E-C8 (mgmgiday) 1.5E+00 (mogkg/day)’ E.0E.08 9 TE-06 {mgkg/day) 3.0E-D4 (mgkgiday) 003
Gheameum VI Ban mgg B.IE-DS (mgxgiday) 5.08-00 (mg/kg/day)’ 4.0E-05 1 3E-04 img/xg/day) 3.0E-03 [mgkg/day) .04
Cebaft 420 mo'kg 2.0E-08 (magko'day) NA (mg/kgiday)’ .- 5 BE-06 (mg/ka/day) 3.0F-04 (mgkg/day) 0.0?
fran 15,000 mo/kg 7.0E-03 (mog/day) NA (mgkg/day)" 21E-02 (mg/kg/day) 7.0E-01 (rmg/kg/day) 003
Lead 240 mgkg 1.1E-04 (mgkg/day) NA (mgkg/day)’ 33E-04 {mgkg/day) NA [mg/kgiday] -
Aang 220 mgkg 1.0E-04 (makg/day) MNA (mg/kg/day) ' 3.0F-04 {mgkgday) 2 4E-02 (mg/kg/day) 0.01
\LEx. Route Total 7 1E.06 0.2
Darmal {a)pyrene E 3.80 mglkg 17E-06 {mg/kg/day) 7 3E+00 imgikg/day)" 1.2E-05 2.7E-06 (mg/kgiday) NA (mokg/day) -
Arocior-1260 0.063 mg/kg 1.7E-08 (ma/kg/day) 2.0E+00 (mg/kgiday) " 33E-08 4 8E-08 {mgkgiday) 2.0E-05 [mokg/day) 0.002
[Heptachler Epoxida 0.160 mgkg 3.0E-08 {mgikg/day) 9.1E+00 (mg/kgiday) ' 27E-07 8.7E-08 (mg/kglday) 1.3E-05 (makg/day) 0.007
2.3.7 8- TCOD Equivalents 8266 mykg 5.2E-13 [mg/kg/day) 1.3E+05 (my/kgiday) ' 6.7E-08 15E-12 (mg/kadey) 7.0E-10 (mg/kg/day) Q.002
Aluminum 8,000 mgky 0.0E+D0 (mg/kpday) NA (mgikgiday)” - 0.0E+00 (ma/g/day) 1.0E+00 (mafkg/day) -
Arsanic 710 mgkg 40807 (mg/kg/day) 1.5E400 (mg/kgiday)’ 6.0E-07 1.26-06 (mg/kgiday) 3.0E-04 (markg/day) 0.004
Cheomium Vi 938 mokg 0.0F+00 (mg/kg/day) 2.0E401 (mgkg/day)” 0.0E+00 (mg/kgiday) 7.5E-05 {makg/day) -
Coball 420 mgikg 0.0E+00 (mawgiday) MA [mgkgiday) 0.0E+00 {mgkg/day) 30E-04 (mg/kg/day]
tron 15,000 mg'kg 0.0E+00 {maikg/day) A (mgkgiday)” - 0.0E+00 {mgg/day) 7.0E-01 (ma/kg/day)
Lead 240 mg/kg 0.0E+00 (mg/kgiday) NA (mg/kg/day)” 0.0E+00 {mg/kgiday) NA (mgko/day)
g 220 mgkg 0.0E+D0 {mgkg/day) NA (mykgday)’ - 0.0E+00 (mykgday) 9.6E-04 (mgkgiday)
Exp. Aoule Tolsl 1.3E-05 0.02
Exposura Poinl Tolal B4E-05 0.2
Exposura Medium Total B 4E-05 0.2
Air ICYA - High Concentralions Infalation rﬂemo{ajprere Equivalents A5E-10 mg/m® 2.1E-10 {mgim’) 1.1E-03 [ugm®" 23E.10 3.3E-10 {mg/m’} NA fmg'm™)
Area Aroclor-1260 57E-12 mgim’ 18E-12 (mgim’y 5TE-4 {ug/m™" 1.1E12 5.5E-12 {mgim®) NA {mgim™)
Heptachicr Epoxida 1.5E-11 mgim?® 4 BE-12 {mgim®} 2.6E-09 {ugim® " 12611 1.4E-11 {mgim®) HA (mgim™) -
2.3,7,8-TCDD Equivatents 8.4E-16 mgim® 27E-16 {mg/m?) 3.BE+01 (ugim™)" 1OE-11 8.0E-16 (mgim?} 4.0E-08 (mgm®) 2.0E-8
Aluminum T.3E7 mgim® 24E-07 (mgim’} NA {ug/m?’* .- TOE-O7 (mgim?) 5.0E-03 {mg/m® 0.0001
Arsenic 6.5E-10 mg/m’ 21E-10 (mgim®} 43E03 {ugim’y" 91E-10 6.2E-10 (mgim®) 1.5E-05 (mgim) 0.00004
Chromium VI B.5E-9 maim® 5.1E-09 (mgim’} 84E.02 (ugrm’y’' 4.3E-07 B.2E-09 (maim”) 1.0E-04 (mgim®) 0.00008
Coball 3.8E-10 mgim® 1.3E-10 {mg/m™) 9.0E-03 {ug'm’y’ 1.1E09 37E-10 (mgim’} 6.0E-D8 (mg/m®) 0.00006
iran 14E-8 mgim® 4.5E-07 (mgim®} NA {ugim®y* . 1.35-08 (mg/m’) NA {mgim®)
Lead 22E8 mgim® 7.2E-08 (mgim® NA {ug/m™' 2.1E-08 (mgim?) NA (mgim’) -
Manganese 2.0E-8 mglm’ 6.6E-09 {mgim’} NA (ugim’y' 19608 {mgim’} 5.0E-05 {mg/m) 0.0004
Exp. Aoute Total 4.3E-07 0.0007
Exposure Point Total 4.3E-07 0.0007
Exposure Madium Total 4.3E-07 0.0007
Medium Total 8.4E-05 02
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[Scenario Timelrama: Fulure
[Raceplor Population: Rasidents
[Feceptor Age: Adult
Medium Exposura Medium Exposura Polnt Exposure Aoute Chemical of EPC Cancer Aisk Calculations Non-Cancer Hazard Calkculalions
Potential Concern Value Unils [ i CSFUNA Risk Cancar Risk o C RICVAIC Hazard Quotient
Value Units Value Units Valua Units Valuo Unis
(I5urtace Soa Surface Soi 10A - Low G 0210 mo'kg 1.BE-07 (mgkg'day) 7.3E+00 (mggiday) ' 1.3E-06 2.9E-07 [mg'kg/day) NA {mg/kg/day) -
Area Arocior- 1260 150 my'kg 7.0E-07 (mg/kgiday) 2.0E+00 {mggiday)’ 1.4E-06 2.1E-06 (mg/kg'day) 2.0E-08 {mgfkp/day) o1
Heptachior Epoxide 0.007 ma'kg 3,1E-09 {ma/g/day) 9.1E+00 {mgigiday)’ 2.9E-08 92E-09 {mg/kg/day) 1.3E05 {mg/kg/day) 0.0007
2,3,7,8-TCDD Equivaients BOE-6 my'kg 3.8E-12 (mgkgiday) 1.3E+05 {mgkgiday)’ 4.3E-07 1AE-1t {mg/kg/day) 7.0E-10 {mgfkg/day) 0.02
Aluminum 7.300 mg'kg 3.4E-03 (mg/kg/day) NA (mpgiday)’ .- 1.08-02 {mghkpy/day) 1.0E+00 {mg/kgiday} o010
Arsenic 620 mo'kg 29E-06 (mgkgiday) 15E+00 {mgikgiday) ' 4.4E-06 8.5E-08 (mafk/day) 3.0E-04 {mg/kg/day} Q.03
Chromium VI 980 makg B5E-06 (mg/kg/day) 5.0E-01 (mgkgiday) ' 43606 1.4E-05 {mg/kg/day) 3.0E-03 {mg/kg/day} 0005
Cobal 410 mokg 1.9E.06 (mo'kg/day} NA (mgg/day)’ 5.6E-06 {mg/kgiday) 3.0E-04 {mg/kg/day] 0.02
Iron 15,000 my'ky 7.0E-02 (mg/kg/day) NA (mgkgiday)’ - 21E-02 {mg/kgiday) 7.0E-01 {mgiky/day) 003
Lead 240 mpkg 1IE08 (mg/kg/day} NA (mgkgiday)’ - 3.3E-05 {mg/kg/day) NA {mg/kg/day) -
|Manganese 240 mgkg 1.1E-04 [mgkg/day) NA (mgkg'day)’ - 33E-04 (mg/kgiday) 24E-02 {mg/kgiday) 0.01
Exp. Route Tolal 1.2E-05 02
Dermal Benzo{a)pyrene Equivalents 0210 makyg 94E-08 (mglen/day} 7.3E400 (mgkg/day)” 6.8F-07 1.5E-07 {mg/kg/day) MA {mgfkg/day} -
Aroclor-1260 150 mp'kg 29E07 (mgikday) 2 DE+00 (mgkgidayy® 7.96-07 1.1E-06 {mg/kgiday) 2.0E-05 {mgfkg/day} 006
Heptachlar Epoxide 0.007 mykg 13609 (mgeg/day} 9 1E+00 (mggiday)’ 1.1E-08 ATE-09 (mg/kg/day) 1.3E-05 {mg/kg/day) 0.0003
2,3,7,8-TCOD Equivalents BOE-6 mykg 45E.13 (mgkgday) 1.3E405 (mokgiday)”’ §.8E.08 1.3E12 (makg/day) 7.0E-10 {mgikg/day} 0.002
Alurminum T.300 mgkg D.0E+D0 (mgkgday) MA (mgikgiday) 2 - 0.0E+00 {mgkg/day) 1.0E+00 {mokgday} -
Arsanic 620 my'kg 35E-07 (mgkp/day) 1.5E+00 (mgkgiday) §.2E-07 1.0E-06 {mg/kg/day) 3.0E-04 {mgfkg/day] 0.003
Chromium Vi 9.80 mgkg 0.0E+00 (mgkg/day) 2.0E+01 (mgkgiday)” ‘. 0.0E+00 {mg/kg/day) 7.5E-05 {mg/kg/day}
Cobal 4.10 mg'kg 0.0E+00 tmg/xgiday) NA (mgkgiday) - 0.0E+00 {mg/kg/day) 3.0E-04 {mg/kg/day)
iron 15,000 mg/kg 0.0E+00 (g Rgday) NA {mgkgiday) ' - Q.0E+00 (mg/kg/day) TOE-Qt (mggday)
Lead 240 mg/kg 0.0E+00 {mgkgday} NA (mgkg/day)” Q.0E+00 [mgrkg/day} NA (mghg/day)
Manganase 240 mg/kg 0.0E+00 {mg/kg/day) NA {mg/kgiday)’ .- 0.0E+00 (mg/kg/day) 9.6E-04 (mgkg/day)
Exp. Aoute Total 2.1E-06 0.06
Exposura Point Tolal 1.4E-05 03
Exposure Medium Total 1.4E-05 03
Al 10A - Low G T& g 1.8E-11 mgim® 1.2E-11 {mg/m®) 1.1E-03 tugim’}’ 1.3E-11 1.8E-11 (mgim®) NA (mgim’)
Area Arochor- 1260 1.4E-10 mgm® 4.5E-11 (mgim’} 5TE-04 {ug/m®y’ 2.6E-11 1.3E-10 {mg/m™) NA {mg/m™)
Heptachior Epoxide 6.1E-13 mgim® 2.0E-13 (mgim?) 2 6E-03 [ §.2E-13 5.8E-13 {mg/m®) MA (mgim®) -
2.3.7,8-TCDD Equivalents 7.3E-16 mg/m® 2.4E-16 {mgim?) IBE+DH {ugim’y’ 8.1E-12 7.06-18 {mgim®) 4 0E-08 {mgim”) 1768
Aluminum B.EE-T mgim® 2.2E-07 {mg/m®} NA fugim’y’ -- B.4E-07 {mgim™) 5.0E-03 {mgim) 0.0001
Arsenic 5.6E-10 mgim® 1.9E-10 (mgim®) 43E-03 (ug/m’y’ 8.0E-10 5.4E-10 (mgim®) 1.5E-05 (mgim®) 0.00004
Ghromium Vi 9.0E-10 mgim® S.4E-10 (mg/m?} B4E-02 (ug/m’y’ 4.6E-08 8.6E-10 {mg/im*) 1.0E-04 (mg/m*) 0.000009
Coball ITE mgim’ 1.2E-10 (mg/im?) 9.0E-03 (ug/m"y’ 11E-09 36E-1D (mgm?) 6.0E-08 (mgym®) 0.00006
Iren 1.4E-6 mg/m® 45E-07 (mg/m®) NA tugimy’' - 1.3E-06 (mg/m’) NA {mgim’) -
Lead 22E9 mg/m” T2E-10 (mgim®) NA (ug/m®y’ - 21E.09 {mgim’) NA {mgim®) -
Manganess 22E8 sz 72E-08 {mgim’) NA fug/m’y’ - 21E-08 {mgim™) 5.0E-05 mg/m’) 0.0004
Exp. Aoute Total 4.8E-08 0.0006
Exposura Point Total 4 BE-08 0.0006
Exposure Medium Total 4.8E-08 0.0008
Medium Total 1.4E-05 0.3
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Scenario Timelrame: Fulure
Receptor Populaticn: Residants
Receptor Age: Adull
Medium Exposura Madium Exposurs Point Exposure Route Chemical of EFC Cancer Risk Cakoulations Mon-Cancer Hazard Calculations
Potanttal Concemn Valua Unis Intaka/Exposura Concenfralion CSF/ni Risk Cancer Risk p C RIDVRIC Hazard Quotient
Value Unils Valua Unds Valus Units Vafse Units
ISubsurface Soil [Subsuriaca Sef 104 - Entira Sfla Ingy p Eq 0253 mg/kg 22807 [ma/kg/day) 7.3E+00 (mokg/day) ' 1.8E-08 ASE-07 (makgiday) NA {mgkg/day) -
Arsanic 170 makg B.0E-07 (ma/kg/day) 1 5E+00 (mgkg/day)’ 1.2E-08 23606 (mgkg/day) 30E-04 {mpkg/day) 0.008
C Vi 9.20 mgkg 7.9E-06 {markgiday) S.0E-01 (mgkg/day)" 4.0E-08 1.3E-05 (makgiday) 3.0E-03 {mgfg/day) 0.004
Coball 470 mgkg 2.2E-08 {mgkg/day) A (mgkgiday) ' .- 6.4E-08 impRg/day) F0E-04 (mg/kgiday) 002
ron 13,000 mg/kg 6.1E-03 {mg/kg/day) NA (mg/kg/day ' 1.8E-02 {mgkg/day) 7.0E-01 (mgkg/day) 0.03
Exp. Route Tolal B.7E-06 0.08
Darmal qul 0253 mg/kg 1.1E-07 {markg/day) 7300 (mgkg/day) B82E-0T 1.8E-07 {mg/kgiday) HNA (mg/kgiday) -
Arsanic 170 mgkg 9.6E-08 {mg/kgiday) 1.5E400 (mgkgiday) ' 1.4E-07 28EQT (mg/kg/day) 30E-04 img/kg/day) 0.0009
Chramium VI 920 mgikg 0.0E+00 {mgkg/day) 2.0E+01 [mgg/day)” D.0E+D0 {mgkg/day) TSE-08 {mgikg/day)
(Cobalt 470 mgkg 0.0E+00 {mgfg/day) MNA {mgkgiday)" 0.0E+00 (mg/kgiday) 3DE-D4 {mgkgiday)
Iran 13,000 mgkg 0,0E+00 {makg/day) NA gykg/day) " 0.0E+00 {makg/day) 7 0E-01 {mg/kg/day) -
Exp. Route Total 9.7E-07 0.0009
Exposure Point Total 77E-06 0.06
Exposure Medium Total 7.7E-08 0.06
m 104 - Entire Ste E E I 2.3E-11 mg/'m* 1.4E-11 {mgim®) 11E-03 fug'm¥y' 15€-11 2.2E-11 {mgim’y NA {mgim’} -
Arsenic 1.5E-10 my/m’ 51E-11 {mg/m®) 4.3E-00 {ug/m?y? 22E-10 15E-10 {mgim’) 1 5E-05 {mgim’) 0.000010
(Chromium V1 B4E-10 mgim® 5.0E-10 [mg/m’) B4E-02 ug'm?’ 42E-08 B.0E-10 (mgim®) 1.0E-04 (mgim’) 0.000008
Cobalt 43E10 | mgm® 1.4E-10 [mgim) 9.0E-03 {ugim?)! 1.3E-09 41E-10 (mgim) 6.0E-08 (mgim’) 0.00007
Iron 1.2E-6 mg/m* 3.0E-07 {mg/m®) HNA fugim®” =x 1.1E-06 {mg/m’)_ A {mg/m’) -
Exp. Route Tota! 4 4E-08 000009
Exposure Paint Tolal 4 4E-08 0.00008
Exposure Medium Total 4.4E-08 0.00009
Medium Total 7.BE-06 0,06
Tota! of Receplor Aisks Across All Medla 1.1E-04 Total of Receplor Hazards Across All Madia 05
Noles:
1- g were In wilh USEPA's Supp for y from Earty-Lite ta G gens (2005}
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SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs
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[Scenario Timeframe: Future
[Heceplor Population; Commercial Receplor
[Receplor Age: Child
Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Patential
Concem Ingestion Inhalation Demmal Extemal Exposure Primary Ingestion Inhalation Dermal Exposure
{Fisﬂjonj Routes Total Target Organ(s) Routes Total
[Surface Soil Suriace Soil 10A - High Concentrations | Benzo{a)pyrene Equivalents 3E-05 - 3E-05 - BE-05 NA - - - -
Area Aroclor-1260 3E-08 - 2E-08 - SE-08 Immune 0.009 - 0.007 0.02
Heptachlor Epoxide 3E-07 - 2E-07 - 5E-07 Liver 0.03 - 0.02 0.05
2,3,7,8-TCDD Equivalents AE-07 - S5E-08 - 3E-07 Reproductive 0.04 - 0.006 0.04
Aluminum - .- - .- CNS 0.02 - - 0.02
Arsenic 3E-06 - 4E-07 - 3AE-06 Skin, CVS 0.06 - 0.0 0.08
Chromium VI BE-05 - - - BE-05 None Specified 0.09 - - 0.09
Cobalt - - .- - - Thyroid 0.04 - - 0.04
Iron s 2 A * % GS 0.06 - - 0.06
Lead -- - - - - NA - - - .-
Manganese - - = 32 == CNS 0.03 2 = 0.03
hemical TOI‘g‘ 1E-04 = 3E-05 0.4 2= 0.04 0.4
Exposure Poinl Total 0.4
| Exgoeure M‘gll__urn Total 0.4
Air 10A - High Co ons | Benzola) Equivalents - 1E-11 = = NA = - -
Area Aroclor-1260 - 2E-14 - - NA - - -
Heptachlor Epoxide - 2E-13 s - NA - = =
2,3,7.8-TCDD Equivalents - 2E-13 P Reproductive, Respi - 1E-9 - 1E-9
| Aluminum - - - CNS - 0.000010 - 0.000010
Arsenic - 2E-11 - - NA - 0.000003 - 0.000003
Chromium V| - 2E-08 - - Respiratory - 0.000006 - 0.000006
Caobalt - 2E-11 - - Respiratory - 0.000004 - 0.000004
lron - - - NA - - -
Lead - .- - - .- MNA - - -
Manganese - = - - — CNS - 0.00003 = 0.00003
ﬁr%al_lotal = 2E-08 Z 5 2E08 = 0.00005 -- 0.00005
Exposure Point Total 2E-08 0.00005
== e ————
Exposyre Medium Total 2E-0B 0.00005
Medium Total 1E-04 0.4
=
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SUMMARY OF RECEFTOR RISKS AND HAZARDS FOR COPCs
REASONABLE MAXIMUM EXPOSURES
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cenario Timeframe: Fulure
Receptor Population: C | Recep
Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential
Concem Ingestion Inhalation Dermmal Extemnal Exposure Primary Ingestion Inhalation Dermal Exposure
{Radiation) Foutes Tolal Taﬁl O'Eﬁlsi FRoutes Total
T%uﬂacc Soil Surlace Soil 10A - Low Cone Benzo{a)py q 2E-06 - 1E-08 = 3E-06 NA - - -
Area Aroclor-1260 TE-O7 - GE-O7 1E-06 Immune 0.2 0.2 0.4
Heptachlor Epoxide 1E-08 BE-09 2E-08 Liver 0.001 - 0.0008 0.002
2,3,7,8-TCDD Equivalents 2E-07 4E-08 3E-07 Reproductive 0.03 0.005 0.04
Alumninum - - - - E CNS 0.02 - 0.02
Arsenic 2E-06 = 4E-07 = 3E-08 Skin, CVS .06 010 0.07
Chromium VI 6E-06 .- - 6E-06 Mone Specified 0.009 - 0.009
Cobalt - - . Thyroid 0.04 5 0.04
fron - - - == GS 0.06 s 0.08
Lead = NA - - -
Manganese ¥ = - - - CNS 0.03 0.03
hemical Total 1E-05 2E-06 - 1E-05 0.4 - 0.2 l'.)-ﬁ
IExéusula Point Total 1E-05 0.6
—
#Ewggggedum Total 1E-05 0.6
A =T
Air 10A - Low C [Benzola) Equival = o A - - .
Area Aroclor-1260 - - - - NA - - -
Heptachlor Epoxide - .- NA - -
2,3,7,8-TCDD Equivalents - Reproductive, Respi - - -
Aluminum - CNS -
Arsenic - - NA - -
Chromium V1 - - Respiratory - - -
Cobalt - - Resplratory -
Iron - NA - - 2
Lead - - o NA - - - -
Manganese - - CNS -
IlEhemlcal Total -~ -- -
] IE!EOSUIE Point Total -
Exeosune Medium Total - - -
Medium Total 1E-05 0.6
[Subsurface Soil [Subsurface Soil I0A - Entire Site 'Elenzo(a:lpyrena Equivalents 2E-06 = 2E-E - AE-08 NA - - - -
Arsenic EE-07 - 1E-07 - TE-O7 Skin, CVS 0.02 4= 0.003 0.02
Chromium V| GE-06 - - BE-06 Mone Specified 0.008 - - 0.008
Cobalt - . - - Thyroid 0.04 - 0.04
Iron - - - .- - == GS 0.05 == - 0.05
rﬁemical Total BE-06 - 2E-06 = 1E-05 0.1 2 0.003 01
Exposure Point Total 1E-05 0.1
| Exposure Medium Total E 05 0.1
Air 10A - Entire Sile Benzo(a)pyrene Fquivalents BE-13 - BE-13 MA - - -
Arsenic 4E-12 - 4E-12 NA 0.0000007 - 0.0000007
Chromium Vi 2E-09 - 2E-02 Respiratory 0.0000006 - 0.0000006
Cobalt - 2E-11 - 2E-11 Resplratory 0.000005 - 0.000005
Iron o < Sk NA . = 4
,Fermcan Total 2609 2 2£.09 0.000006 : 0.000006
Exposure Poinl Total %:0-? 0.000006
Exgosure Medium Total 2E-09 0.000006
Medium Total — 1E_05 0.1
Leceplm Total Receplor Risk Total 1E-04 Receptor HI Total 1
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Ecenam) Timetrame: Future
ptor Populati Ce ial Receptor
Receptor Age: Child
Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential
Concern Ingestion Inhalation | Demal I Extemal Exposure Primary Ingestion | Inhalation | Dermal | Exposure
{Radiation) Routes Total Target Organ(s) Routes Total
Notes:
1 - Mutagenic chemicals were evaluated in accordance with USEPA's Suppl | Guid for ing plibility from Early-Life Exposure to Carcinogens {2005). Total CNS HI 0.09
Total CVS HI 0.2
Total GS HI 0.2
Total Hi 0.4
Total Liver H 0.05
Total F i y HI 0.00002
Total None Specified H 0.1
Total Skin H| 0.2
Total Thyroid HI 0.1

Total Reproductive HI




cenario Timeframe: Fulure

Receptor Age: Adult

Receptor Population: Commercial Receptor

TABLE B-19

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COFCs
REASONABLE MAXIMUM EXPOSURES
NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS
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Medium Exposure Exposure Chemical Carcinogenlc Fisk Non-Carcinogenic Hazard Quotient
Medium Point of Potential
Concem Ingestion Inhalation Dermal Extemal Exposune Primary Ingestion Inhalation Demmal Exposure
(Radiation} Routes Total Target Organ(s) Routes Total
[Suriace Sail [Surlace Soil 1DA - High Cencentrations |Benzofa)pyrene Equivalents SE-08 SE.06 = 1E-05 NA = = = -
Area Aroclor-1260 1E-08 1E-08 = 3E-08 Immune 0.0009 - 0.001 0.002
Heptachior Epoxide 1E-07 1E-07 - 3E-07 Liver 0.004 = 0.003 0.006
2,3,7.8-TCDD Equivalents 1E-07 3E-08 - 1E-07 Reproductive 0.004 - 0.0008 0.005
Aluminum -- -- CNS 0.002 - 0.002
JArsenic 1E-06 3E-07 1E-06 Skin, CVS 0.007 - 0.002 0.009
Chromium VI SE-06 -- - 9E-06 Neone Specified 0.009 = = 0.009
Cobalt .- Thyroid 0.004 & - 0.004
Iron - GS 0.006 4 - 0.006
Lead NA - - -
Manganese = CNS 0.003 - 0.003
hemical Total 2E-05 - BE-06 2E-05 0.04 an 0.007 (.05
Exposure Paint Tota! 2E-05 0.05
Exgosure Medium Tol&l 2E 05 O.Q.:S_
Air 10A - High G ions |Benz Equivalents - 2E-11 - - 2E-11 NA - -
Area Aroclor-1260 BE-14 BE-14 MNA ™ - -
Heptachtor Epoxide - 9E-13 - 9E-13 MA - - =
2,3,7,8-TCDD Equivalents - 7E-13 7E-13 Reproductive, Respil 1E-9 - 1E-2
PAluminum - - - CNS 0.000010 - 0.000010
Arsenic - TE-11 - TE-11 NA - 0.000003 - 0.000003
(Chromium VI - 3E-08 - JE-08 Respiratory - 0.000006 0.000006
Cobalt = BE-11 - BE-11 Respiratory - 0.000004 0.000004
Iron - - - - NA . -
Lead -- - NA - - -
Manganese - -- - CNS 0.00003 0.00003
!IEnemical Tolal - 3E-08 3E-08 0.00005 - 0.00005
Exposure Polnt Total 3E-08 0.00005
Exposure Medium Total 3E-08 0.00005
Medium Total 2E-05 0.05
— e ——
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enario Timeframe: Fulure
ptor Population: C fal Receptor
Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Paint of Potential
Concem Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Demal Exposure
(Radiation) Routes Total Tagel Ogn!s! Houtes Total
1Surface Saoil Surtace Soil I0A - Low Concentrations |8 {a)py Eq 3E-07 - 3E-07 - GE-07 MNA - - - -
Area Aroclor-1260 3E-07 - 3E-07 - BE-07 Immune 0.02 - 0.02 0.05
Heptachlor Epoxide BE-09 - 5E-09 - 1E-08 Liver 0.0002 - 0.0001 0.0003
2,3,7,8-TCDD Equivalents 1E-07 - 3E-08 = 1E-07 Reproductive 0.003 - 0.0008 0.004
Aluminum - - - - - CNS 0.002 - - 0.002
Arsenic 9E-07 = 2E-07 - 1E-06 Skin, CVS 0.006 - 0.001 0.008
Chromium VI SE-07 = == - 9E-07 Mone Specified 0.0010 = - 0.0010
Cobalt s = - - - Thyroid 0.004 - - 0.004
Iron - - .- - -- GS 0.006 - - 0.008
Lead == - - -- NA - - — -
Manganese = - - = -~ = CNS 0.003 4 - 0.003
hemical Total 3E-08 - 9E-07 - 3E-06 0.05 i 0.03 0.07
E;posuls Point Total 3E-06 0.07
s
Exposure Medium Total 3E-06 0.07
Air TOA - Low G fons |Benzola)pyrene Equival - 9E-13 - = SE-13 NA = = 5 %
Area Aroclor-1260 - 2E-12 - - 2E-12 NA - - - -
‘Heptachlor Epoxide - 4E-14 - - 4E-14 MNA - - - -
2,3,7,8-TCOD Equivalents - BE-13 - GE-13 Reproductive, Hespi - 1E-2 - 1E-9
Alurminum = =i - - - CNS - 0.000009 - 0.000009
Arsenic - BE-11 - - 6E-11 NA = 0.000003 = 0.000003
Chromlum VI - 3E-09 - - 3E-09 Respiratory - 0.0000006 - 0.0000006
Cobalt - 8E-11 - - BE-11 Respiratory - 0.000004 - 0.000004
Iron e - -~ NA - = = =
3 . . NA - -
. - CNS - 0.00003 - 0.00003
- 3E-09 - JE-08 0.00005 == 0.00005
LS
Exposure Point Total 3E-09 0.00005
Exposure Medium Total EOQ 0.00005
edium Total 3E-06 0.07
Subsurface Soil [Subsurtace Soil 10A - Entire Site 3E-07 - 4E-07 - TE-07 NA - - -~ -
3E-07 as BE-08 = 3E-07 Skin, CVS 0.002 - 0.0004 0.002
BE-O7 - - - BE-O7 None Specified 0.0009 = - 0.0009
-- - - -- Thyroid 0.005 - L 0.005
- - = - - - G5 0.005 - - 0.005
1E-06 - 4E-07 a0 2E-06 0.01 - 0.0004 0.01
Exposure Point Total 2E-06 0.01
{ Eﬂm Madium Total e EOG 0.01
Alr 104 - Enlire Site Benzo(a)pyrene Equivalents - 1E-12 - - 1E-12 MNA - - -
Arsenic - 2E-11 - - 2E-11 NA - 0.0000007 - 0.0000007
Chromium VI - 3E-09 - - IE-09 Respiratory - 0,0000006 - 0.0000006
Cobalt - 9E-11 - - 9E-11 Respiratory - 0.000005 - 0.000005
Iron == - S s -~ NA -~ -
hemical Total 3E-09 - -~ E-O ] - 0.000006 .- 0.000008
Exposure Point TUl:J E-O‘} 0.000006
Exposure Medium Total 3E-02 0.000006
(Medium Total EOG 0.01
Receptor Tolal Heceptor Risk Total 3E-05 Receptor Hi Total 0.1




TABLE B-19
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COFPCs
REASONABLE MAXIMUM EXPOSURES
NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS
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nario Timeframe: Future
eceptor Population: C
: Adull
Medium Exposure Exposure Chemical Carcinogenic Hisk Non-Carcinogenic Hazard Quotient
Medium Point of Potential
Concem Ingestion | Inhalation | Dermal | Extemal Exposure Primary Ingestion I Inhalation | Dermal ] Exposure
{Radiation) Routes Total Target Organ(s} Routes Total
Notes:
1 - Mutagenic chemicals were I d in accordance with USEPA's Sug for ing ity irom Early-Life Exposure to Carcinogens (2005). Total CNS HI 0.01
Total CVS HI 0.02
Total GS HI 0.02
Total Immune HI (.05
Total Liver HI 0.007
Total Respiratory HI 0.00002
Tolal None Specified HI 0.01
Total Skin HI 0.02
Total Thyroid HI 0.01
Total Reproductive HI 0.009




TABLE B-20
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs
REASONABLE MAXIMUM EXPOSURES
NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 10OF 2
cenano Timeframe: Future
eceptor Population: Commercial Receptor
eceptor Age: Lifelong (Child and Adult
Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Paint of Potential
Goncem Ingestion Inhalation Demal Extemal Exposure Primary Ingestion Inhalation Dermal Exposure
{Radiation) Houtes Total Ta@l Olganlsi Routes Total
urface Soil {Surface Sail 10A - High Goncenlrations |Benzo{a)pyrene Equivalents 4E-05 3E-05 TE-O5
Area Aroclor-1260 4E-08 - 4E-08 - BE-0B
Heplachlor Epoxide S5E-07 - 3E-07 - BE-07
23,7 8-TCDD Equlvalents 4E-07 - BE-08 - 5F-07
Aluminum - - - - -
Arsenic 4E-06 <k TE-07 a5 4E-06
Chromium VI TE-D5 - A5 - TE-05
Cobalt - — .- - ==
Iron - £ - - ==
Lead ae e s wa
Manganese - - i
hemical Total 1E-04 - 3E-05 - 1E-04
Exposure Point Total 1E-D4
Exposure Medium Total 1E-04
Air 10A - High C ations |Benzolalpy Equi - 3E-11 - - 3E-11
Area Aroclor-1260 = 1E-13 - - 1E-13
Heptachlor Epoxide - 1E-12 - - 1E-12
2,3,7.8-TCDD Equivalents - 9E-13 - - 9E-13
Aluminum - - - - -
Arsenic - BE-11 - - BE-11
Chromium V| - SE-08 - - SE-08
Cobalt - 1E-10 - - 1E-10
Iron - -- = = Lis
Lead = 2 - w s
Manganese == - - -~
Ehemlcal Total - SE-(8 - - 5E-08
Exposure Point Total 5E-08
E}Eum Medium Total SE-08
dedium Tolal 1E-04




TABLE B-20

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURES

NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 2 OF 2
Ecenalio Timeframe: Future
[Receptor Pop : C F p
Receptor Age: Lifelong (Child and Adult)
Medium Exposure Exposure Chemical Carcinogenic Risk MNon-Carcinogenic Hazard Quolient
Medium Point of Potential
Concem Ingestion Inhalation Dermal Extemnal Exposure Frimary ingestion Inhalation Dermal Exposure
(Rﬂim] Routes Tolal Target Organ(s. Routes Total
[Surtace Soii face Soil I0A - Low C: Ber Py Equival 2E-06 2E-06 - 4E-06
Area Aroclor-1260 1E-06 - 9E-07 2E-06
Heptachlor Epoxide 2E-08 1E-08 - 3E-08
2,3,7,8-TCDD Equivalents 3E-07 7E-08 4E-07
Aluminum .- = 2
Arsenic 3E-06 = BE-07 - 4E-06
Chromium VI 7E-06 - - - 7E-06
(Cobait = - kS =
fron = = o
Lead - -
Manganese -- - =
E;hemical Total 1E-05 ~ 3E-06 - 2E-05
Exposure Point Total E-05
| Exﬁsurs Medium Total E05
Alr [OA - Low G [Benzola)pyrene Equival 9E-13 - DE-13
Area Aroclor-1260 - 2E-12 2E-12
Heptachlor Epoxide 4E-14 - 4E-14
2,3,7,8-TCDD Equivalents BE-13 - - 6E-13
Aluminum .- - .-
Arsenic BE-11 6E-11
Chromium VI 3E-09 3E-08
Cobalt BE-11 - 8E-11
Iron .- - ==
Lead = . =
Manganese =i —
Ehemical Total 3E-09 - = 3E-09
Exposure Point Tolal 3E-09
Exposure Medium Total 3JE-09
Medium Total 2E-05
Euhsurface Soil TSubsurtace Soll |=0lh - Entire Site Benzo{a)pyrene Equivalents :ﬁﬁ - E-E-(IB - ?E-UG
Arsenic 9E-07 2E-07 1E-06
Chromium Vi TE-06 .- - TE-06
Cobalt = =
~hemical Total 1E-05 2E-06 1E-05
EIESUIB Point Total 1E-05
Exposure Medium Total __ 1E-05
Air 10A - Enlire Site 2E-12 - - 2E-12
2E-11 . 2E-11
SE-09 5E-09
1E-10 - 1E-10
= SE-09 = 5E-09
Exposure Point Total 5;_[:-09
Exposure Medium Total 5E-09
=
pMedium Total 1E-05
Receptor Total Receptor Risk Total 2E-D4
Notes:
1 - Mutageni were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceplibility from Earty-Lite Exposure to Carcinogens (2005).




cenano Timelrame: Future
Feceplor Population: Residents

TABLE B-21

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURES

NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE10F 3

Heceplor Age: Child
Medium Exposure Exposure Chemical Carcinogenic Risk Mon-Carcinogenic Hazard Quotient
Medium Point of Potential
Concern Ingestion Inhalation Demnal Extemal Exposure Primary Ingestion Inhalation Dermal Exposure
{Radiation) Routes Total Target Organ(s) Routes Total
Eurrace Soil Surface Soil I0A - High Concentrations | Benzo(a)pyrene Equivalents 2E-04 - BE-05 - 2E-04 NA - - - -
Area Aroclor-1260 1E-07 s 5E-08 ] 2E-07 Immune 0.04 = 0.02 0.06
Heptachlor Epoxide 2E-06 - 4E-07 2E-06 Liver 0.2 0.04 0.2
2,3,7,B-TCDD Equivalents 1E-06 1E-07 - 1E-06 Reproductive 0.2 - 0.01 0.2
Aluminum -- -- - .- CNS 01 - - 0.1
Arsenic 1E-05 1E-06 - 1E-05 Skin, CVS 0.3 - 0.03 0.3
Chromium VI 3E-04 -- - 3E-04 Mone Specified 0.4 - 0.4
Cobal == - .- Thyrold 0.2 - - 02
Iran .- - GS 0.3 - - 0.3
Lead - NA - - -
Manganese o - == == CNS 0.1 - - 0.1
Ehemical Total SE-04 = BE-05 - S_EN 2 0.10 2
Exposure Point Total SE-04 2
: Eﬁure Medium Total - : g_[m 2
Air 10A - High Co 15 [Benzo Equivalents 2E-10 - - 2E-10 NA -
Area Aroclor-1260 JE-13 - - 3E-13 WA - - -
Heplachlor Epoxide 3E-12 - 3E-12 MNA .- » -
2,3,7,8-TCDD Equivalents 3E-12 - = 3E-12 Reproductive, Respi 2E-8 - 2E-8
Aluminum == - S CNS - 0.0001 0.0001
| Arsenic - 2E-10 - 2E-10 MA 0.00004 - 0.00004
Chromium VI - 3E-07 - 3E-07 Respiratory 0.00008 0.00008
Coball - 3E-10 - 3E-10 Respiratory 0.00006 0.00008
Iran - - - MA - - -
Lead - - - MNA - -
Manganese - -- - i CNS 0.0004 0.0004
|lE,hsmlcal Total = IE-07 3E-07 - 0.0007 0.0007
[:.anure Point Total E-O? 0.0007
Eﬂum Medium Total 3E-07 0.0007
Medium Total 5E-04 2
S ———




TABLE B-21

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs
REASONABLE MAXIMUM EXPOSURES
NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS
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Scenario Timeframe: Future
Receptor Pogulation: R
Receptor Age: Child
Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential
Concem Ingestion Inhalation Darmal Extemnal Exposure Primary Ingestion Inhalation Dermnal Exposure
[Raciatinn; Houtes Total Tagel Uga n!s! Routes Total
ISurace Soil Surface Soil I0A - Low C Benz E SE-06 - 3E-06 - 1E-05 NA - - -
Area Aroclor-1260 3E-06 - 1E-06 - SE-06 Immune 1.0 - 0.4 1
Heptachlor Epoxide TE-08 =~ 2E-08 9E-08 Liver 0.007 0.002 0.008
2,3,7,8-TCDD Equivalents 1E-06 - 1E-07 - 1E-06 Reproductive 0.1 0.01 0.2
Aluminum = . - == CNS 0.09 - 0.09
Arsanic 1E-05 9E-07 - 1E-056 Skin, CVS 0.3 o0.02 0.3
Chromium VI 3E-05 . 3E-05 None Specified 0.04 e 0.04
Cobalt - - - ~ - Thyroid 0.2 - - 0.2
Iron - B GS 0.3 # 03
Lead = NA - - -
Manganese - = - ~ - CNS 0.1 - 0.1
m‘m SE-05 : 6E-0B : BE-05 2 04 3
Exposure Pont Total GE-05 3
| Egosure Medium Total 6E-05 3
Alr 10A - Low Concentralions |Benzo{a)pyrene Equivalents 9E-12 - OE-12 NA = =
Area Aroclor-1260 GE-12 - - BE-12 NA - - ~
Heptachlor Epoxide 1E-13 - - 1E-13 NA -
2,3,7,8-TCDD Equivalents 2E-12 - 2E-12 Reproductive, Respi - 2E-8 2E8
| Aluminum .- - - CNS - 0.0001 0.0001
|Arsenic 2E-10 2E-10 NA 2, 0.00004 0.00004
(Chromium VI 3E-08 - - 3E-08 Respiratory - 0.000009 0.000009
Cobalt 3E-10 - 3E-10 Respiratory - 0.00006 0.00006
Iron - - - NA e = o
Lead - NA -
Manganese == CNS - 0.0004 0.0004
hemical Total 3E-08 3E-08 0.0006 0.0006
Exposure Point Total JE-08 0.0006
=
Exeosure Medium Tolal 3E-08 0.0006
fuledium Total 6E-05 3
Eubsurlace::Soil TSubsurface Soil YA - Entire Site Benzo{a)pyrene Equivalents 1E-05 - 4E-06 - 1E-D-§ NA - - - =
Arsenic 3E-08 - 2E-07 - 3E-06 Skin, CVS .07 - 0.006 0.08
Chromium VI 3E-056 - - 3E-05 None Specilied 0.04 0.04
Cobalt - - .- Thyroid 0.2 0.2
Iron 5i r= = -- GS 0.2 0.2
~hemical Tolal 4E-05 - 4E-06 4E-05 0.5 - 0.006 %6
Exposure Poinl Total 4E-05 0.6
Exposure Madium Total 4E-05 0.6
Alr I0A - Entire Sita Benzo(a)pyrene Equivalents 1E-11 - - 1E-11 NA = =
Arsenic 5E-11 - S5E-11 NA 0.000010 0.000010
Chromium V1 3E-08 = 3E-08 Respiratory - 0.000008 0.000008
Coball 3E-10 - - 3E-10 Respiratory - 0.00007 0.00007
Iron = = NA == - --
hemical Total 3E-08 3E-08 0.00009 0.00009
Exposure Point Total 3E-08 0.00009
Exposure Medium Total 3E-08 0.00009
Mediurm Total i 4E-05 0.6
IHecenmr Total Receptor Risk Total BE-04 5

Receptor HI Total
——




TABLE B-21
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs
REASONABLE MAXIMUM EXPOSURES
NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS
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cenario Timeframe: Future
e: Child
Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential
Congem Ingestion l Inhalation I Demmal External Exposure Primary Ingestion Inhatation , Darmal l Exposure
{Radiation) Routes Total Tagm Ogaﬂs"i Routes Total
Notes:

1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibllity from Early-Life Exposure to Carcinogens (20035). Total CNS HI 0.4
Total CVS HI 0.7
Total GS HI 0.8

Total Immune Hi 1
Total Liver HI 0.2

Total Respiratory HI 0.0003

Total None Specified HI 0.5
Total Skin Ht 0.7
Tolal Thyroid HI 0.6
Total Reproductive HI 0.3




TABLE B-22
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs
REASONABLE MAXIMUM EXPOSURES
NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 1 OF 3
Scenarnio Timeframe: Future
Receplor Population: Residents
Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Paint of Potential
Concam Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Demal Exposure
(Radiation) Routes Total nget Oﬁﬂs} Routes Total
[Surface Soil [Surface Soll 10A - High C ions [Benzofa)pyrene Equi 2E-05 - E-05 = 4E-05 NA - - - =
Area Aroclor-1260 6E-08 - 3E-08 - 9E-08 Immune 0.004 - 0.002 0.007
Heptachlor Epoxide TE-O7 - JE-O7 - 1E-06 Liver 0.02 - 0.007 002
2,3,7.8-TCDD Equivalents GE-O7 - 7E-08 - GE-07 Reproductive 0.02 - 0.002 0.02
Aluminum - - .- - - CNS 0.0 - o.01
Arsenic SE-06 - BE-07 - GE-06 Skin, CVS 0.03 - 0.004 0.04
(Chromium VI 4E-05 - . - 4E-05 Mone Specified 0.04 - - 0.04
Cobalt e e - - .- Thyroid 0.02 e = 0.02
Iran - - -- - -- GS 0.03 - 0.03
Lead .- - .- - . NA - - — ~
Manganese 3 CNS 0.01 - 0.01
e
%&nal 7E-05 p. 1E-05 = BE-05 02 - 0.02 0.2
Exposure Point Total BE-0S 0.2
| E:wsurs Medium Tolal _ BEJ& LL._z
Air 10A - High Conc Tons |B (a)py Equivalents - 2E-10 - - 2E-10 NA - - - -
Area Aroclor-1260 - 1E-12 - - 1E-12 NA - - - -
Heplachlor Epoxide - 1E-11 - - 1E-11 NA - - - -
2,3,7,8-TCDD Equivalents - 1E-11 & = 1E-1 Reproductive, Respi = 2E-8 - 2E-8
Aluminum “ o ES - = CNS = 0.0001 - 0.0001
Arsenic - 9E-10 - - 9E-10 NA - 0.00004 — 0.00004
Chromium VI - 4E-07 - 5 4E-07 Respiratory - 0.00008 - 0.00008
Cobalt - 1E-09 - - 1E-09 Respiratory - 0.00006 - 0.00006
Iron = e = o ol NA - - - -
Lead .- NA - - - -
Manganese - - -~ - -~ CNS - 0.0004 - 0.0004
khemlwl Total - 4E-07 - - 4E-07 -- 0.0007 .- 0.0007
| IExEnsure Point Total 4&' 0.0007
Exposura Medium Total 4E-07 0.0007
Medium Total BE-05 0.2
S~




TABLE B-22

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs
REASONABLE MAXIMUM EXPOSURES
NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 20F 3

Scenario Timeframe: Future
Receplor Population: Residents
Feceplor Age: Adult
Medium Exposure Exposure Chemical Carcinogenic Risk Mon-Carcinogenic Hazard Quotient
Medium Point of Potential
Concemn Ingestion Inhalation Demal Extemal Exposure Primary Ingesiion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s’ Routes Total
Furtace Soil Surace Soil I0A - Low Concentrations | Benzo{ajpyrene Equivalents 1E-06 - TE-07 - 2E-06 NA - - - -
Area Aroclor-1260 1E-D6 BE-07 - 2E-06 Immune 01 - 0.06 0.2
Heptachlor Epoxide 3E-08 1E-08 - 4E-08 Liver 0.0007 - 0.0003 00010
2,3,7,8 TCDD Equivalents 5E-07 BE-08 S5E-07 Reproductive 0.02 0.002 .02
Aluminum -- - -= CNS 0.010 - - 0.010
Arsenic 4E-06 E SE-07 - SE-06 Skin, CVS 0.03 - 0.003 .03
Chromium VI 4E-06 = g ¥ 4E-06 None Specified 0.005 - - 0.005
Cobalt - - - - Thyroid 0.02 - & 0.02
Iron .- - - GS 0.03 = - 0.03
Lead e - NA - - - -
Manganese Z= - - = CNS 0.01 - 0.01
T
1%hemical Total 1E-05 2E-06 1E-05 0.2 - 0.06 03
Exposure Point Total 1E-05 0.3
Exposure Medium Total 1E-05 0.3
Air TOA - Low Goncentrations | Benzo(a)pyrene Equivalents 1E-1 - 1E-11 NA -
Area Aroclor-1260 3E-1 - 3E-11 NA -
Heptachlor Epoxide 5E-13 - 5E-13 NA - - -
23,7,8-TCDD Equivalants 9E-12 - 8E-12 Reproductive, Respl = 2E-8 2E-8
Aluminum .. - == CNS - 0.0001 0.0001
Arsenic BE-10 BE-10 NA 0.00004 0.00004
Chromium VI S5E-08 - - SE-08 Respiratory - 0.000009 0.000009
Cobalt 1E-9 - ot 1E-09 Respiratory 0.00006 - 0.00008
Iron = P NA s - w
Lead - - MNA - - - -
Manganese - - - - - CNS 0.0004 L0004
hemical Total 5E-08 — 5E-08 - - 0.0006 L000€
Exposure Point Tolal 5E-08 DOTJ
E:Euswe Medium Tolal 5E-08 0.0006
Medium Total 1E-05 0.3
[Subsunace Son TSubsuriace Sof TOA . Enfire Site_ |Benzola)pyrene Equivalents 2E.06 BE.07 2606 NA = s : =
Arsenic 1E-06 - 1E-07 - 1E-06 Skin, CVS 0.008 - 0.0009 0.009
Chromium V1 4E-06 - 4E-06 None Specifled 0.004 - 0.004
Cobalt i = - ~ Thyroid 0.02 0.02
Iron - - - GS 0.03 0.03
hemical Tolal TE-06 1E-D6 BE-06 0.06 - 0.0009 0.06
== e e
Exposure Point Total 8E-06 0.06
Egosure Medium Total BE-06 0.06
Air I0A - Entire Site Iﬁenm(a}pyrarla Equivalents - 2E-11 - 2E-11 NA - -
Arsenic 1 2E-10 # 2E-10 NA - 0.000010 0.000010
(Chromium VI - 4E-C8 - 4E-08 Respiratory - 0.000008 - 0.000008
Cobalt 1E-09 - - 1E-09 Respiratory = 0.00007 0.00007
Iron - - - - - - NA “ = =
hemical Total 4E-0B AE-08 - 0.00009 - 0.00003
Exposure Point Tolal aE-=oa 0.00009
Exposure Medium T otal 4E-08 0.00008
Medium Total BE-06 0.06
— == IS
‘ﬁimm Receplor Risk Total 1E-04 Receplor HI Total 0.5




TABLE B-22
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs
REASONABLE MAXIMUM EXPOSURES
NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS
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narig Timeframe: Future
eceplor Population: Residents
Recaplor Age: Adull
Medium Exposure Exposure Chemical Carcinoegenic Risk Non-Carcinogenic Hazard Quotient
Medium Paoint of Potential
Concem Ingestion Inhalation I Demal | Extemal Exposure Primary | Ingestion ’ Inhalation l Dermal ] Exposure
(Radiation} Foutes Total Target Organ(s) Houtes Total
MNotes:
1 - Mutagenic chemicals were evalualed in accordance with USEPA's Suppl Guid for A ing S ptibility from Eary-Life Exposure to Carcinogens (2005). Total CNS HI .05
Total CVS HI 0.08
Total GS HI 0.08
Total Immune HI 0.2
Total Liver Hi 0.02
Total R y HI 0.0003
Total None Specified HI .05
Total Skin HI 0.08
Total Thyroid HI 0.06
Total Reproductive HI 0.04




TABLE B-23

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURES

NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 10F 2
cenario Timeframe: Fulure
leceptor Population: Residents
eceptor Age: Lifelong (Child and Adult)
Medium Exposure Exposure Chemical Carcinogenic Risk MNon-Carcinogenic Hazard Quotient
Medium Point of Potential
Concemn Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
{Hadiation) Routes Total Target Organ(s Routes Total
[Eorface Son [Suriace Sol TOA - High Gon B Equivah 2E.04 7E05 = O S ]
Area Aroclor-1260 2E-07 SE-08 3E-07
Heptachlor Epoxide 2E-08 - TE-O7 3E-06
2,3,7,8-TCOD Equivalents 2E-06 - PE-07 = 2E-06
Aluminum -- - == - --
Arsenic 2E-05 25 2E-06 2E-05
Chromium VI 3E-04 - - - 3E-04
Cobalt - - - -
Iron - - -
Lead - -
Manganase .- - - o
IEharrﬂcal Total 5E-04 - 7E-05 BE-04
Exposure Point Total tlE-D-i
| Exposure Medium Total BE-04
Air I0A - High Concentrations 'Eenzo{n]pwene Equivalents 4E-10 4E-10
Area Aroclor-1260 1E-12 1E12
Heptachlor Epoxide 2E-11 2E-11
2,3,7,8-TCDD Equivalents 1E-11 1E-11
Aluminum - -
Arsenic 1E-09 1E-09
Chromium VI TE-07 7E-07
Cobalt 1E-09 = 1E-08
Iron -
Lead =
Manganese i - ==
hemical Total 7E-07 - 7E-O7
Exposure Point Total TE-07
Exposure Medium Total 7E-O7
Medium Total BE-04




TABLE B-23
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs
REASONABLE MAXIMUM EXPOSURES
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cenario Timeframe: Fulure
Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Polential
Concemn Ingestion Inhalation Darmal External Exposure Primary Ingestion Inhalation Dermal Exposure
{Radiation) Houtes Total Taﬁl Oraanisl Routes Total
e s
[Surface Soil IISurrace Soil 10A - Low Ct i B o Equi 1E-05 - 4E-06 - 1E-05
Area Aroclor-1260 5E-06 - 2E-06 - TE-06
Heplachlor Epoxide 1E-07 - BE-08 - 1E-07
2,3,7.8-TCDD Equivalents 2E-06 == 2E-07 - 2E-06
Aluminum -- - -~ - .-
Arsenic 1E-05 . 1E-06 - 2E-05
(Chromium VI JE-05 - - - 3E-05
Cobalt e e e - ey
Jron .- - .- - -
Lead - - - - =
[Manganese - == - - - -
k;hemical Total BE-05 - BE-06 - TE-05
!Exgosure Point Total 7E-05
l Exﬁsure Medium Total _ ?_E-05
Air 10A - Low Concentrations menzo(a)pyrens Equivalents - 2E-11 - - 2E-11
Area Arocior-1260 - 3E-11 - - 3E-11
Heptachior Epoxide - TE-13 -- - 7E-13
2,3.7.8-TCDD Equivalents - 1E-11 - - 1E-11
Aluminum - - .- - .-
Arsenic - 1E-08 - - 1E-09
Chromium VI 2R BE-08 = 2 8E-08
Cobalt - 1E-09 - 8 1E-09
8E-08 - - 8E-08
Exposure Point Total 8E-08
Exposure Medium Total BE-08
Eedium Total TE-05
—= — ——— ———
ubsudace Soil I.-‘Buhsurfaoe Soil 10A - Entire Site |Benm(a)pyrena Equivalents 1E-05 - 5E-06 - 2E-05
[Arsenic 4E-06 - 4E-07 - 4E-06
(Chromium VI 3E-05 - - - 3E-05
Cobalt - -
Iron - - == == -
——
ﬁemic&l Total 5E-05 - S5E-06 - 5E-05
| Exposure Point Tolal Fﬁ-us
Exposure Medium Total 5E-05
Adr 104 - Entire Site 'Eenm[a]uymne Equivalents - 3E-11 - - 3E-11
Arsenic - 3E-10 - - 3E-10
Chromium Vi - 7E-08 - - 7E-08
Cobalt - 2E-D09 - - 2E-09
Iron E ac 2
hemical Total - BE-DB - - A E-D_B
BE-08
Exesure Medium Total I!-E-O!!
Medium Total 5E-05
—
Receplor Total Receptor Risk Total TE-04
MNotes:
1 - Mulag ch were evaluated in with USEPA's Supplemental Guldance tor Assessing Susceptibility irom Early-Life Exposure to Carcinogens (2005).
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C-1 ALTERNATIVE #2: CAPITAL COST ESTIMATE



TABLE C-1

INDUSTRIAL OPERATIONS AREA

Former NAS South Weymouth, MA

Feasibility Study

Alternative 2: Excavation and Off-Site Soil Disposal
Capital Cost Estimate

Unit Cost Extended Cost
Item Quantity| Unit| Subcontract Material Labor Equipment Subcontract Material Labor Equipment Subtotal
1 DOCUMENTS AND CONSTRUCTION PLANNING
1.1 Prepare RAWP, HASP, Specs, 1 Is $1,400.00 $30,060.00 $0 $1,400 $30,060 $0 $31,460
2 PRE-EXCAVATION SOIL INVESTIGATION
2.1 SAP preparation 1 Is $1,100.00 $15,290.00 $0 $1,100 $15,290 $0 $16,390
2.2 DPT Dirilling Services 1 Is $18,428.00 $18,428 $0 $0 $0 $18,428
2.3 Sampling labor and materials 1 Is $2,000.00 $16,500.00 $0 $2,000 $16,500 $0 $18,500
2.4 Analytical analysis of soil samples 1 Is $13,400.00 $13,400 $0 $0 $0 $13,400
3 RA MOBILIZATION AND DEMOBILIZATION
3.1 Equipment Mobilization/Demobilization 3 ea $177.00 $610.00 $0 $0 $531 $1,830 $2,361
3.2 Underground Utility Clearances 1 Is $10,525.00 $10,525 $0 $0 $0 $10,525
3.3 Prepare/Maintain Staging Area with 40 mil HDPE line 1 Is  $5,000.00 $5,000 $0 $0 $0 $5,000
4 RA FIELD SUPPORT AND SITE ACCESS
4.1 Storage Trailer 1 mo $92.50 $0 $0 $0 $93 $93
4.2 Survey Support 4 day $1,075.00 $4,300 $0 $0 $4,300
4.2 Site Superintendent 30 day $206.00 $384.64 $0 $6,180 $11,539 $0 $17,719
4.3 Site Health & Safety and QA/QC 30 day $206.00 $307.68 $0 $6,180 $9,230 $0 $15,410
5 RA DECONTAMINATION
5.1 Equipment Decon Pad 1 Is $400.00  $1,000.00 $725.00 $0 $400 $1,000 $725 $2,125
5.2 Decon Water 1,000 gal $0.20 $0 $200 $0 $0 $200
5.3 Decon Water Storage Tank, 1000 gallon 1 mo $771.00 $0 $0 $0 $771 $771
5.4 Clean Water Storage Tank, 1000 gallon 1 mo $771.00 $0 $0 $0 $771 $771
5.5 Disposal of Decon Waste, sump water (liquid & solid) 1 Is  $5,200.00 $5,200 $0 $0 $0 $5,200
6 RA EXCAVATION/DISPOSAL
6.1 Excavator, 1.5 cy 20 day $464.40 $1,031.00 $0 $0 $9,288 $20,620 $29,908
6.2 Front End Loader 20 day $355.20 $1,784.00 $0 $0 $7,104 $35,680 $42,784
6.3 Site Labor, (2 laborers) 40 day $264.80 $0 $0 $10,592 $0 $10,592
6.4 Asphalt Cutting of old asphalt 2 day $333.40 $689.60 $0 $0 $667 $1,379 $2,046
6.5 Transportation and Disposal of Asphalt 600 ton $80.00 $48,000 $0 $0 $0 $48,000
6.6 Transport of Soil, non-hazardous 2,235 ton $40.00 $89,400 $0 $0 $0 $89,400
6.7 Disposal of Soil, non-hazardous 2,235 ton $80.00 $178,800 $0 $0 $0 $178,800
6.8 Waste Disposal Characterization / Analytical 7 Is  $1,000.00 $7,000 $0 $0 $0 $7,000
6.9 Post Excavation Confirmation Sampling 60 ea $350.00 $40.00 $60.00 $25.00 $21,000 $2,400 $3,600 $1,500 $28,500
7 RA SITE RESTORATION
7.1 Excavator, 1.5 cy 10 day $464.40 $1,031.00 $0 $0 $4,644 $10,310 $14,954
7.2 Dozer 10 day $333.40 $291.00 $0 $0 $3,334 $2,910 $6,244
7.3 Site Labor, (2 laborers) 20 day $264.80 $0 $0 $5,296 $0 $5,296
7.4 Backfill, common fill 1,673 cy $29.50 $0 $49,354 $0 $0 $49,354
7.5 Stone, stable fill, 3 inches 558 cy $38.50 $0 $21,483 $0 $0 $21,483
7.6 Grading 2,789 sy $2.81 $7,837 $0 $0 $0 $7,837
8 RA POST CONSTRUCTION COST
8.1 Contractor Completion Report 150 hr $37.00 $0 $0 $5,550 $0 $5,550
8.2 Remedial Action Closeout Report 200 hr $37.00 $0 $0 $7,400 $0 $7,400




Capital Cost Estimate

Unit Cost Extended Cost
Item Quantity| Unit| Subcontract Material Labor Equipment Subcontract Material Labor Equipment Subtotal
Subtotal $408,890 $90,697 $141,625 $76,589 $717,801
Overhead on Labor Cost @ 30% $42,488 $42,488
G & A on Labor, Material, Equipment, & Subs Cost @ 10% $40,889 $9,070 $14,163 $7,659 $71,780
Tax on Materials and Equipment Cost @ 6.25% $5,669 $4,787 $10,455
Total Direct Cost $449,779  $105,435 $198,276 $89,034 $842,524
Indirects on Total Direct Cost @ 25% (excluding transportation and disposal cost) $164,631
Profit on Total Direct Cost @ 10% $84,252
Subtotal $1,091,407
Health & Safety Monitoring @ 2% $21,828
Total Field Cost $1,113,235
Engineering on Total Field Cost @ 5% $55,662
Contingency on Total Field Cost @ 20% $222,647

TOTAL CAPITAL COST

$1,391,544




C-2 ALTERNATIVE #2: ANNUAL COST ESTIMATE



TABLE C-2

INDUSTRIAL OPERATIONS AREA
Former NAS South Weymouth, MA

Feasibility Study

Alternative 2: Excavation and Off-Site Soil Disposal

Annual Cost Estimate

Iltem Cost | Item Cost
ltem years 1 - 30 |every 5 years Notes
Subtotal $0 $0
Contingency @ 10% $0 $0 Cost with contingency is used for Present Worth Analysis.
TOTAL $0 $0




C-3 ALTERNATIVE #2: PRESENT WORTH ANALYSIS



TABLE C-3

INDUSTRIAL OPERATIONS AREA
Former NAS South Weymouth, MA

Feasibility Study

Alternative 2: Excavation and Off-Site Soil Disposal

Present Worth Analysis

Capital Annual Total Year Annual Discount Rate Present

Year Cost Cost Cost 2.0% Worth
0 $1,391,544 $1,391,544 1.000 $1,391,544
1 $0 $0 0.980 $0

2 $0 $0 0.961 $0

3 $0 $0 0.942 $0
4 $0 $0 0.924 $0

5 $0 $0 0.906 $0

6 $0 $0 0.888 $0

7 $0 $0 0.871 $0
8 $0 $0 0.853 $0
9 $0 $0 0.837 $0
10 $0 $0 0.820 $0
11 $0 $0 0.804 $0
12 $0 $0 0.788 $0
13 $0 $0 0.773 $0
14 $0 $0 0.758 $0
15 $0 $0 0.743 $0
16 $0 $0 0.728 $0
17 $0 $0 0.714 $0
18 $0 $0 0.700 $0
19 $0 $0 0.686 $0
20 $0 $0 0.673 $0
21 $0 $0 0.660 $0
22 $0 $0 0.647 $0
23 $0 $0 0.634 $0
24 $0 $0 0.622 $0
25 $0 $0 0.610 $0
26 $0 $0 0.598 $0
27 $0 $0 0.586 $0
28 $0 $0 0.574 $0
29 $0 $0 0.563 $0
30 $0 $0 0.552 $0

TOTAL PRESENT WORTH (30-Year) $1,391,544




C-4 ALTERNATIVE #3: CAPITAL COST ESTIMATE



TABLE C-4

INDUSTRIAL OPERATIONS AREA

Former NAS South Weymouth, MA

Feasibility Study

Alternative 3: Asphalt Cap and Land Use Controls
Capital Cost Estimate

Unit Cost Extended Cost
Item Quantity| Unit| Subcontract Material Labor Equipment Subcontract Material Labor Equipment Subtotal
1 DOUMENTS AND CONSTRUCTION PLANNING
1.1 Prepare RAWP, HASP, Specs, 1 Is $1,000.00 $20,040.00 $0 $1,000 $20,040 $0 $21,040
1.2 Prepare LUC RD Documents 1 Is $1,000.00  $9,100.00 $0 $1,000 $9,100 $0 $10,100
2 PRE-CAP SAMPLING
2.1 SAP preparation 1 Is $1,100.00 $15,290.00 $0 $1,100 $15,290 $0 $16,390
2.2 DPT Dirilling Services 1 Is $18,428.00 $18,428 $0 $0 $0 $18,428
2.3 Sampling labor and materials 1 Is $2,000.00 $16,500.00 $0 $2,000 $16,500 $0 $18,500
2.4 Analytical analysis of soil samples 1 Is $13,400.00 $13,400 $0 $0 $0 $13,400
3 MOBILIZATION AND DEMOBILIZATION
3.1 Equipment Mobilization/Demobilization 2 ea $177.00 $610.00 $0 $0 $354 $1,220 $1,574
3.2 Underground Utility Clearances 1 Is $10,525.00 $10,525 $0 $0 $0 $10,525
4 FIELD SUPPORT AND SITE ACCESS
4.1 Storage Trailer 1 mo $92.50 $0 $0 $0 $93 $93
4.2 Survey Support 3 day $1,075.00 $3,225 $0 $0 $0 $3,225
4.3 Site Superintendent 14 day $206.00 $384.64 $0 $2,884 $5,385 $0 $8,269
4.4 Site Health & Safety and QA/QC 14  day $206.00 $307.68 $0 $2,884 $4,308 $0 $7,192
5 DECONTAMINATION
5.1 Equipment Decon Pad 1.0 Is $400.00  $1,000.00 $725.00 $0 $400 $1,000 $725 $2,125
5.2 Decon Water 1,000.0 gal $0.20 $0 $200 $0 $0 $200
5.3 Decon Water Storage Tank, 1000 gallon 05 mo $771.00 $0 $0 $0 $386 $386
5.4 Clean Water Storage Tank, 1000 gallon 05 mo $771.00 $0 $0 $0 $386 $386
5.5 Disposal of Decon Waste, sump water (liquid & solid) 1.0 Is  $5,200.00 $5,200 $0 $0 $0 $5,200
6 SITE PREPARATION
6.1 Back-Hoe 2 day $355.20 $1,784.00 $0 $0 $710 $3,568 $4,278
6.2 Skid-Steer 2 day $333.40 $291.00 $0 $0 $667 $582 $1,249
6.3 Site Labor, (3 laborers) 6 day $264.80 $0 $0 $1,589 $0 $1,589
6.4 Asphalt Cutting of old asphalt 2 day $333.40 $689.60 $0 $0 $667 $1,379 $2,046
6.5 Transportation and Disposal of Asphalt 600 ton $80.00 $48,000 $0 $0 $0 $48,000
7 PLACE CAP
7.1 Back-Hoe 4  day $355.20 $1,784.00 $0 $0 $1,421 $7,136 $8,557
7.3 Site Labor, (3 laborers) 4  day $264.80 $0 $0 $1,059 $0 $1,059
7.4 Asphalt Paving 27,610 sf $1.68 $46,385 $0 $0 $0 $46,385
7.5 Compactor, 120 hp 4  day $343.90 $560.60 $0 $0 $1,376 $2,242 $3,618
8 POST CONSTRUCTION COST
8.1 Contractor Completion Report 150 hr $75.00 $0 $0 $11,250 $0 $11,250
8.2 Remedial Action Closeout Report 200 hr $75.00 $0 $0 $15,000 $0 $15,000




Capital Cost Estimate

Unit Cost Extended Cost

Item Quantity| Unit| Subcontract Material Labor Equipment Subcontract Material Labor Equipment Subtotal

(Continued)
Subtotal $145,163 $11,468 $105,715 $17,716 $280,062
Overhead on Labor Cost @ 30% $31,714 $31,714
G & A on Labor, Material, Equipment, & Subs Cost @ 10% $14,516 $1,147 $10,571 $1,772 $28,006
Tax on Materials and Equipment Cost @ 7.0% $803 $1,240 $2,043
Total Direct Cost $159,679 $13,418 $148,001 $20,728 $341,825
Indirects on Total Direct Cost @ 25% (excluding transportation and disposal cost) $85,456.33
Profit on Total Direct Cost @ 10% $34,183
Subtotal $461,464
Health & Safety Monitoring @ 2% $9,229
Total Field Cost $470,693
Engineering on Total Field Cost @ 5% $23,535
Contingency on Total Field Cost @ 20% $94,139

TOTAL CAPITAL COST

$588,367




C-5 ALTERNATIVE #3: ANNUAL COST ESTIMATE



TABLE C-5

INDUSTRIAL OPERATIONS AREA
Former NAS South Weymouth, MA

Feasibility Study

Alternative 3: Asphalt Cap and Land Use Controls

Annual Cost Estimate

Item

Notes

LUCs Inspection & Report

Five -Year Review

Subtotal
Contingency @ 10%

TOTAL

Item Cost | Item Cost
years 1 - 30 |every 5 yearqg
$2,350
$23,000
$2,350 $23,000
$235 $2,300
$2,585 $25,300

One-day visit to verify LUCs with Report

Assumes that this is a component of the South Weymouth NAS IRP Five
Year Reivew

Cost with contingency is used for Present Worth Analysis.




C-6 ALTERNATIVE #3: PRESENT WORTH ANALYSIS



TABLE C-6

INDUSTRIAL OPERATIONS AREA
Former NAS South Weymouth, MA

Feasibility Study

Alternative 3: Asphalt Cap and Land Use Controls

Present Worth Analysis

Capital Annual Total Year IAnnual Discount Rate Present
Year Cost Cost Cost 2.0% Worth
0 $588,367 $588,367 1.000 $588,367
1 $2,585 $2,585 0.980 $2,534
2 $2,585 $2,585 0.961 $2,485
3 $2,585 $2,585 0.942 $2,436
4 $2,585 $2,585 0.924 $2,388
5 $27,885 $27,885 0.906 $25,256
6 $2,585 $2,585 0.888 $2,295
7 $2,585 $2,585 0.871 $2,250
8 $2,585 $2,585 0.853 $2,206
9 $2,585 $2,585 0.837 $2,163
10 $27,885 $27,885 0.820 $22,875
11 $2,585 $2,585 0.804 $2,079
12 $2,585 $2,585 0.788 $2,038
13 $2,585 $2,585 0.773 $1,998
14 $2,585 $2,585 0.758 $1,959
15 $27,885 $27,885 0.743 $20,719
16 $2,585 $2,585 0.728 $1,883
17 $2,585 $2,585 0.714 $1,846
18 $2,585 $2,585 0.700 $1,810
19 $2,585 $2,585 0.686 $1,774
20 $27,885 $27,885 0.673 $18,766
21 $2,585 $2,585 0.660 $1,706
22 $2,585 $2,585 0.647 $1,672
23 $2,585 $2,585 0.634 $1,639
24 $2,585 $2,585 0.622 $1,607
25 $27,885 $27,885 0.610 $16,997
26 $2,585 $2,585 0.598 $1,545
27 $2,585 $2,585 0.586 $1,514
28 $2,585 $2,585 0.574 $1,485
29 $2,585 $2,585 0.563 $1,456
30 $27,885 $27,885 0.552 $15,394

TOTAL PRESENT WORTH

$755,144




Appendix D

ARAR and To Be Considered Guidance



TABLE D-1

FEDERAL AND STATE CHEMICAL-SPECIFIC ARARs and TBCs* — ALTERNATIVE 2 — EXCAVATION AND OFF-SITE DISPOSAL
IOA FOCUSED FEASIBILITY STUDY
FORMER NAVAL AIR STATION SOUTH WEYMOUTH
WEYMOUTH, MASSACHUSETTS

PAGE 1 OF 1
| Requirement | Citation Status Synopsis Evaluation/Action To Be Taken
Federal
Cancer Slope US EPA, Integrated Risk | To be Cancer Slope Factors are used to This alternative will meet the risk-
Factors (CSFs) Information System considered compute the incremental cancer risk based cleanup goals developed
(TBC) resulting from exposure to site through the use of this guidance since
contaminants and represent the most removal of contaminated soil that
up-to-date information on Cancer Risk | poses potential carcinogenic risks will
from USEPA's Carcinogen address long-term risk.
Assessment Group.
Reference Doses | US EPA, Integrated Risk | TBC Reference Doses are estimates of This alternative will meet the risk-
(RfDs) Information System daily exposure levels unlikely to cause | based cleanup goals developed
significant adverse non-carcinogenic | through the use of this guidance since
health effects over a lifetime. Guidance | fémoval of contaminated soil that
used to compute human health hazard | POSes potential non-carcinogenic risks
resulting from exposure to non- will address long-term risk.
carcinogens in site media.
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 goals developed
Assessment through the use of this guidance since
removal of contaminated soil that
poses potential carcinogenic risks will
address long-term risk.
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 goals developed
Assessing through the use of this guidance since
Susceptibility removal of contaminated soil that
from Early-Life poses potential carcinogenic risks will
Exposure to address long-term risk.
Carcinogens




TABLE D-2

FEDERAL AND STATE CHEMICAL-SPECIFIC ARARs and TBCs* — ALTERNATIVE 2 — EXCAVATION AND OFF-SITE DISPOSAL

IOA FOCUSED FEASIBILITY STUDY

FORMER NAVAL AIR STATION SOUTH WEYMOUTH

WEYMOUTH, MASSACHUSETTS

PAGE 1 OF 1
Requirement Citation | Status Synopsis Evaluation/Action To Be Taken
State
State Risk 310 CMR 40.0993 (6) TBC When conducting a quantitative risk This alternative will meet the risk-
Thresholds

assessment (Method 3), cumulative
risk from multiple contaminants of
concern shall be compared to a cancer
risk limit of one in one hundred
thousand, and non-cancer hazard
index of 1.

based cleanup goals developed from
the risk assessment that provided a
comparison to a cancer risk limit of
one in one hundred thousand, and
non-cancer hazard index of 1.




TABLE D-3
FEDERAL AND STATE LOCATION-SPECIFIC ARARs — ALTERNATIVE 2 — EXCAVATION AND OFF-SITE DISPOSAL
IOA FOCUSED FEASIBILITY STUDY
FORMER NAVAL AIR STATION SOUTH WEYMOUTH
WEYMOUTH, MASSACHUSETTS

| Requirement Citation Status Synopsis Evaluation/Action to be Taken

Federal

| There are no federal location-specific ARARS.

State

| There are no state location-specific ARARs.




FEDERAL AND STATE ACTION-SPECIFIC ARARs AND TBCs* — ALTERNATIVE 2 - EXCAVATION AND OFF-SITE DISPOSAL I0OA FOCUSED

TABLE D-4

FEASIBILITY STUDY

FORMER NAVAL AIR STATION SOUTH WEYMOUTH WEYMOUTH, MASSACHUSETTS

PAGE 1 OF 6
Federal
Requirement Citation Status Synopsis Evaluation/Action To Be Taken
Resource 40 CFR Applicable These federal standards apply to the Wastes generated as part of remedial
Conservation and Part 260 identification, management, and activities that will be disposed of off-site
Recovery Act Hazardous disposal of hazardous waste. In will be characterized as hazardous or
(RCRA) Waste Massachusetts, the authority to non-hazardous. If determined to be
Management administer most of these standards hazardous dwas;[jeayhey W'(ljl bfe. stored,
System has been delegated to MassDEP transr()jorte ! a'rt]h th'SpOS; ¢ 0 tl'n .
Part 261 through its state hazardous waste g]??r?é :ncg wi € substantive portions
. . pplicable state hazardous waste
Identification management regulations, which are regulations. If any federal hazardous
and Listing of cited below. waste standards apply for which there is
Hazardous no state counterpart, such federal
Waste standards will apply directly.
Part 262
Standards
Applicable to
Generators of
Hazardous
Waste
Part 268 Land
Disposal
Requirements
Part 264
Subpart L
Waste Piles
Toxic Substances | 40 Code of Applicable This section of the TSCA regulations All soil exceeding identified PCB cleanup
Control Act (TSCA) | Federal provides risk-based cleanup and levels will be addressed in a manner to
Regulations disposal options for PCB remediation comply with TSCA. The ROD will
(CFR) waste based on the risks posed by the | contain a finding by the Director, Office
761.61(c) concentrations at which the PCBs are of Site Remediation and Restoration,

found. Written approval for the
proposed risk-based cleanup must be
obtained from the Director, Office of
Site Remediation and Restoration,
USEPA Region 1.

USEPA Region 1 that the cleanup levels
selected meet these standards for
protectiveness.




FEDERAL AND STATE ACTION-SPECIFIC ARARs AND TBCs* — ALTERNATIVE 2 — EXCAVATION AND OFF-SITE DISPOSAL I0OA FOCUSED

TABLE D-4

FEASIBILITY STUDY

FORMER NAVAL AIR STATION SOUTHWEYMOUTH WEYMOUTH, MASSACHUSETTS

PAGE 2 OF 6
Requirement Citation Status Synopsis Evaluation/Action To Be Taken

Stormwater 40 CFR 122 Applicable Regulates the storm water discharges | This regulation would be applied only if
Requirements for (National from construction activities including the area of disturbance is greater than
Small Construction | Pollution clearing, grading, and excavating that one acre. The estimated area of
Sites Discharge result in land disturbance of equal to or | disturbance is less than 1 acre, but that

Elimination greater than one acre and less than five | @rea could increase in the remedial

System acres. design.

[NPDES]),

40 CFR 123

(State

Program

Regs.),

40 CFR 124

(Procedures

for Decision-

Making)
Guide to OSWER To be Management of investigation-derived Investigation-derived waste will be
Management of Publication Considered waste must ensure protectiveness of managed in a way to protect human
Investigation- 9345.3-03FS, | (TBC) human health and the environmentand | health and the environment and to
Derived Wastes January, 1992 comply with regulatory requirements. comply with regulatory requirements.
Massachusetts M.G.L. c. Applicable State statute for the management of Any hazardous wastes generated as part
Hazardous 21C hazardous waste. of the remedial action will be managed in
Waste compliance with the substantive
Management requirements of this statute.
Act
Hazardous 310 CMR Applicable General requirements for Any hazardous wastes generated as part
Waste 30.001 — implementation and interpretation of of the remedial action will be handled in
Management 30.099 Hazardous Waste Management Rules. | compliance with the substantive

Rules

requirements of these regulations.




TABLE D-4

FEDERAL AND STATE ACTION-SPECIFIC ARARs AND TBCs* — ALTERNATIVE 2 — EXCAVATION AND OFF-SITE DISPOSAL IOA

FOCUSED FEASIBILITY STUDY

FORMER NAVAL AIR STATION SOUTHWEYMOUTH

WEYMOUTH, MASSACHUSETTS

PAGE 30OF 6
State
Requirement Citation Status Synopsis Evaluation/Action To Be Taken
Hazardous Waste 310 CMR Applicable | Establishes requirements for These regulations would apply when
Management Rules — | 30.100 - 30.162 determining whether wastes are determining whether or not wastes
Identification and hazardous. Defines listed and generated as part of this remedial action are
Listing of Hazardous characteristic hazardous wastes. classified as hazardous, either by being
Wastes listed or by exhibiting a hazardous
characteristic, such as contaminated soil.
Hazardous W aste 310 CMR Applicable Establishes requirements for generators | Any hazardous wastes generated as part of
Management Rules 30.300 — 30.394 of hazardous waste. The regulations the remedial action will be handled in
— Requirements for apply to generators of sampling waste compliance with the substantive
Generators and also apply to the accumulation of requirements of these regulations.
waste prior to off-site disposal.
Hazardous Waste 310 CMR Applicable Establishes requirements for Any on-site management of hazardous
Management Rules — | 30.501 — management of hazardous waste. waste will be in compliance with the
Management 30.561 substantive requirements of these
regulations.
Hazardous Waste 310 CMR Applicable Establishes requirements for Any on-site hazardous wastes piles
Management Rules — | 30.640 management of hazardous waste generated as part of the remedial action will
Waste Piles piles. be managed in compliance with the
substantive requirements of these
regulations.
Air Pollution Control M.G.L. c. 111, | Applicable | State statute for control of air Any on-site generation of dust, odor, noise

Statute

88§ 142A — 142D

pollutants, including dust, odor and
noise.

or other air pollutants must be controlled to
prevent a condition of air pollution.



snyderm
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TABLE D-4
FEDERAL AND STATE ACTION-SPECIFIC ARARs AND TBCs* — ALTERNATIVE 2 — EXCAVATION AND OFF-SITE DISPOSAL I0A FOCUSED
FEASIBILITY STUDY
FORMER NAVAL AIR STATION SOUTH WEYMOUTH WEYMOUTH, MASSACHUSETTS

PAGE 4 OF 6
Requirement Citation Status Synopsis Evaluation/Action To Be Taken
Air Pollution Control 310 CMR Applicable These regulations requires that air Fugitive dust from remedial operations
Regulations 7.06, 7.09 and pollutants (including dust, odor, noise such as excavation and backfill will be
7.10 and other visible emissions) must be managed using engineering controls such
controlled to prevent a condition of air | as water sprays. Otherwise all remedial
pollution activities will be managed to meet the
standards for visible emissions, dust, odor
and noise.
Massachusetts M.G.L. c. 131A] Applicable Massachusetts statute protecting Remedial actions to comply with this
Endangered Species Act endangered, threatened or species of statute and the regulations promulgated
special concern. pursuant thereto. The statute and the
regulations cited below are triggered by
the presence of a Priority Habitat of State-
listed Species and Priority Habitat of Rare
Wildlife at the IOA.
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Massachusetts 321 CMR 10.02 Applicable Massachusetts regulations protecting A determination must be made pursuant
Endangered 321 CMR 10.04(1) endangered species, threatened species | to the cited regulations as to whether the
Species' Act and (2) and species of special concern. 321 remedial actions will result in a “take.” If
Regulations 321 CMR 10.16(1) CMR 10.02 contains definitions, 321 a take does occur, a conservation and
321 CMR 10.17 CMR 10.04(1) and (2) contains the basic | management plan must be developed
391 CMR 10.18 prohibition on ‘takes”, 321 CMR 10.16(1) and followed that, among other
371 OMR 10.19 prohibits prOJec_t segme_nta'uon, 321 CMR requwgments, results in a Iong—term net
' 10.17 governs information requests, 321 | benefit to the affected state-listed
321 CMR 10.20 CMR 10.18 contains standards for species.
321 CMR 10.23 determining whether a take occurred, 321
321 CMR 10.90 CMR 10.19 contains performance
standards for the avoidance of a take,
321 CMR 10.20 describes what
information is used to determine whether
a take occurred, 321 CMR 10.23
describes performance standards for
developing a conservation and
management plan for a project that
results in a take, and 321 CMR 10.90 is
the Massachusetts list of species
designated as endangered, threatened or
special concern.
Wetlands 310 CMR 10.59 Applicable Applies to, Estimated Habitat of State- | All on-site actions in the Estimated
Protection Listed Rare Wetlands Wildlife that is Habitat of State-Listed Rare Wetlands
Regulations present in the Industrial Operations Wildlife must comply with these

Area

regulations.
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Wetlands 310 CMR 10.54, Applicable Applies to Bank, Bordering Vegetated | MassGIS maps show the possible
Protection 310 CMR 10.55, Wetlands, Land Under Water Bodies, presence of Bank, Bordering Vegetated
Regulations 310 CMR 10.56, Land Subject to Flooding, and Wetlands, Land Under Water Bodies and

310 CMR 10.57,
310 CMR 10.58,
and 310 CMR
10.60.

Riverfront Area, and Wildlife Habitat
Evaluations (if applicable).

Riverfront Area proximate to the
northeast edge of, and possibly
overlapping, the Industrial Operations
Area. A wetlands delineation should be
performed, and any if any such wetlands
resource areas are present, all on-site
actions must comply with the cited
wetlands regulations.
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Table E-1

COC MASS CALCULATION
INDUSTRIAL OPERATIONS AREA
FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MA

Soil
Total Bulk Average Concentration of .
. . . . . . ) Mass Contaminant
Zone Thickness (ft) Location/Remedial Action Area cocC Area (ftz) Volume in| Density Contaminant 4
Place (ft%)| (g/cm®)! (mgl/kg)>® (1b)

2 Area 1 Aroclor-1260 1,800 3,600 1.52 1.8 0.615
2 Area 2 Aroclor-1260 100 200 1.52 1.5 0.028
2 Area 3 Aroclor-1260 100 200 1.52 2.9 0.055
2 Area 4 Aroclor-1260 400 800 1.52 1.2 0.091
2 Area 5 Aroclor-1260 2,500 5,000 1.52 12.0 5.693
2 Area 6 Aroclor-1260 2,500 5,000 1.52 1.8 0.854
Benzo(a)anthracene 6.5 12.336
Benzo(a)pyrene 5.3 10.058
Benzo(b)fluoranthene 8.4 15.942
2 Area 7 Dibenzo(a,h)anthracene 10,000 20,000 1.52 0.2 0.399
Indeno(1,2,3-cd)pyrene 4.0 7.591
Arsenic 5.7 10.818
Chromium 14.2 26.949
Benzo(a)anthracene 6.3 0.120
Benzo(a)pyrene 5.6 0.106
Benzo(b)fluoranthene 7.4 0.140
2 Area 8 Dibenzo(a,h)anthracene 100 200 1.52 0.7 0.013
Indeno(1,2,3-cd)pyrene 2.6 0.049
Chromium 15.0 0.285
Benzo(a)anthracene 3.2 4.555
Benzo(a)pyrene 2.6 3.701
Benzo(b)fluoranthene 2.5 3.558
2 Area 9 Indeno(1,2,3-cd)pyrene 7,500 15,000 1.52 2.2 3.131
Chromium 11.6 16.511

Arsenic 8.9 12.668
2 Area 10 Arsenic 100 200 1.52 36.0 0.683
Total Aroclor-1260 7.3369

Total Benzo(a)anthracene 17.0101

Total Benzo(a)pyrene 13.8654

Total Benzo(b)fluoranthene 19.6404

Total Dibenzo(a,h)anthracene 0.4118

Total Indeno(1,2,3-cd)pyrene 10.7720

Total Arsenic 24.1686

Total Chromium 43.7445

Note:
1) Bulk density value represents sand/fill material.

2) For Remedial Action Areas that include only one sample location, the COC concentration from the one location is used; an average concentration of

contaminant could not be calculated.

3) Concentrations of detected COC contaminants used to calculate average concentrations.
4) Values are subject to change based on actual volumes of soil addressed by the remedy.

TOTAL

137
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NAVAL AIR STATION, SOUTH WEYMOUTH
INDUSTRIAL OPERATIONS AREA
PUBLIC HEARING

Tuesday, July 7, 2015
Southfield Town Hall
Shea Memorial Drive
Naval Air Station
South Weymouth, MA
8:10 p.m.

LEAVITT REPORTING, INC.

Page 1
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PROCEEDINGS

MR. GOODRICH: We®"1l1 formally open
the public hearing and, as is the custom
with public hearings, you"re free to make
any comments you want to. Please just
identify who you are. The Navy will not
be responding to comments. Who would like
to start?

MR. BROMBERG: 1 guess 1 could.
Mike Bromberg, from Rockland. 1 guess my
comment would be just to see if I could
ask the Navy to look for PFCs when they"re
sampling, you know, pre-remedial work and
post-remedial work, | guess.

MS. PARSONS: Mary Parsons,
Rockland. 1°d just like to add to Mike"s
comment because the fire station that was
used is well within the boundary of the
Industrial Operations Area, so | would
like it checked as well.

MR. GALLUZZO: Dominic Galluzzo,
Weymouth. | agree with both Mike and

Mary. At the same time, | extend kudos to

LEAVITT REPORTING, INC.

the Navy for living up to their obligation
Page 2
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to clean the site before they transfer it.
Their historic activities and behavior
speak volumes. Thank you.

MS. HILBERT: Anne Hilbert. What
does the Navy say to people who say that
you haven®"t done enough?

MR. GOODRICH: Any other comments?

MS. PARSONS: [I1*1l1 add one more.
Wow, I"ve been doing this for 20 years and
I would like to say that everything has
been out in the open with DEP, EPA, and
the Navy. It"s been out in the public.

My group has put it out on cable and out
in the public as well.

MR. GOODRICH: Thank you. Any
other comments?

MS. HILBERT: 1*"d just like to say
Mary has done a fantastic job.

MR. BROMBERG: Well, the last
thing 1°d say is to thank the Navy, too,
for bringing this to residential standards

with no LUC on this piece right here. 1

LEAVITT REPORTING, INC.

think that"s a good gesture as well.
MS. PARSONS: And the many tours

that you"ve taken us on over the years.
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MS. MALEWICZ: 1 just think that

the final comment from MassDEP is that the
final cleanup numbers, when you®re doing
confirmatory sampling, reach the risk
range of residential. Thus we don"t need
AULs on the property. If not, that will
have to be reconsidered.

MR. GOODRICH: Hearing no other
comments, then we will close the hearing.
Thank you. Thank you very much.
(Whereupon at 8:13 p.m. the hearing

concluded.)

LEAVITT REPORTING, INC.

CERTIFICATE

I hereby certify that the foregoing 4 pages
contain a full, true and correct
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transcription of all my stenographic notes
to the best of my ability taken in the
above-captioned matter held at the offices
of the Southfield Town Hall on Tuesday,

July 7, 2015, commencing at 8:10 p.m.

Linda J. Modano

Registered Professional Reporter

LEAVITT REPORTING, INC.
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Town of Weymouth
Massachusetts

Michael Smart
Weymouth Town Council
District Six Councilor
39 Rhitu Drive
South Weymouth, MA 02190
(781) 331-8844
weysmart@comcast.net

July 22, 2015

Mr. Brian Helland

Remedial Project Manager

BRAC Program Management Office, East
4911 South Broad Street

Philadelphia, PA 19112

Dear Mr. Helland:

I am writing to you at this time regarding the proposed remediation plan for the Industrial
Operations Area at the former Naval Air Station South Weymouth in Weymouth Massachusetts.
I am in full support of the Navy alternative S-2: Excavation and Offsite Disposal. The preferred
S-2 alternative provides protection for human health and the environment and establishes post
excavation confirmatory sampling to ensure that all goals have been met.

Thank you for the opportunity to comment on this proposal.
Sincerely,
Michael Smart

Weymouth Town Council
District Six
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