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ACTION MEMORANDUM

DATE: September 17, 2012
FROM: CAPT Douglas Mikatarian, Commanding Officer, Naval Station Newport

SUBJECT: Non-Time Critical Removal Action
MRP Site 1, Former Carr Point Shooting Range
Naval Station Newport, Rhode Island

1. PURPOSE

The purpose of this Action Memorandum is to document the decision by the United States Navy (Navy) to
conduct a non-time critical removal action (NTCRA) to excavate and remove contaminated surface soil
from the Recreational Vehicle Camping Park (RVCP) area at Munitions Response Program (MRP) Site 1.
MRP Site 1 is the Former Carr Point Shooting Range, located adjacent to Defense Highway, in
Portsmouth, Rhode Island. This property is a part of the Naval Station (NAVSTA) Newport facility, in
Newport, Rhode Island.

The objective of this NTCRA is to reduce potential risks associated with contaminated surface soil,
resulting from shooting activities that occurred between 1967 and 1989 at the former skeet shooting
range. Surface soil that is contaminated primarily with polycyclic aromatic hydrocarbons (PAHs) and, to a
lesser extent metals, will be removed from the western portion of the RVCP area of the site as part of this
action. This NTCRA is an interim measure that will be implemented to allow seasonal, restricted
recreational use of the RVCP, before a more permanent solution can be put in place at the entire site.

This Action Memorandum was completed in accordance with the remedial program requirements defined
by the Comprehensive Environmental Response, Compensation and Liability Act of 1980 (CERCLA) as
amended, the Superfund Amendments and Reauthorization Act of 1986 (SARA), the National Oil and
Hazardous Substances Poliution Contingency Plan (NCP), and United States Environmental Protection
Agency's (EPA) Superfund Removal Guidance for Preparing Action Memoranda (EPA, 2009). The
Department of Defense (DoD) has the authority to undertake CERCLA response actions, including
removal actions, under Title 42 of the United States Code (U.S.C.) Section (§) 9604, 10 U.S.C. § 2705,
and federal Executive Orders 12580 and 13016. There are no nationally significant or precedent-setting
issues for this Site.

2, SITE CONDITIONS AND BACKGROUND

The NAVSTA Newport facility has been in use by the Navy since the Civil War. During World Wars | and
I, military activities at the facility increased significantly and the base provided housing and support for
servicemen. Use of on-site facilities was slowly phased out in subsequent peacetime years until Newport
became the headquarters of the Commander Cruiser-Destroyer Force Atlantic in 1962. In April 1973, the
Shore Establishment Realignment Program (SER) resulted in the reorganization of naval forces, and
activity at the Facility again declined. Research and development and training have been the primary
missions at Newport from 1974 to the present time. The base was renamed from the Naval Education
and Training Center (NETC) to NAVSTA Newport in 1998. The major commands currently located at
NAVSTA Newport include the NETC, Surface Warfare Officers School Command, Naval Undersea
Warfare Center, and the Naval War College.

NAVSTA Newport occupies approximately 1,063 acres and is located along a 6-mile stretch of the
western shoreline of Aquidneck Island, facing the east passage of Narragansett Bay. Portions of the
facility are located in the City of Newport and the Towns of Middletown, Portsmouth, and Jamestown,
Rhode Island. MRP Site 1 is located at Carr Point in Portsmouth (Attachment A, Figure 1) and is
designated by EPA as Operable Unit (OU) 9 of the NETC site (CERCLIS ID RI6170085470).
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3.

SITE DESCRIPTION

This section provides a summary of existing environmental conditions at MRP Site 1. Environmental
Media Quality at MRP Site 1 has been evaluated through the completion of a Water Area Munitions Study
by Malcolm Pirnie (2005), and a Site Investigation (2010a) and a Recreational Risk Evaluation (2010b),
conducted by Tetra Tech, Inc.

a)

b)

c)

d)

Backaround. The MRP Site 1 Former Carr Point Shooting Range is approximately 110 yards west of
Defense Highway in Portsmouth, Rhode Island and approximately four miles north of the main
NAVSTA Newport installation. This site was formerly used as a recreational skeet range where clay
pigeons were launched from three firing points operating towards Narragansett Bay for target practice
with small arms (i.e., shotguns). The skeet range was operational from the period 1967 through
1989.

Currently, the MRP Site 1 is managed by NAVSTA Newport's Morale, Welfare, and Recreation
(MWR) Department and is used as a RVCP for Navy and Department of Defense (DoD) personnel
and is open each year from Memorial Day to October 30. The RVCP is a grass-covered area with six
water and electricity hook-up areas for recreational vehicles (RVs) (Attachment A, Figure 2).

‘Removal Site Evaluation. A Site Investigation (Sl) to evaluate environmental media quality was

completed for the Carr Point Site in 2009 (Tetra Tech, 2010a). S| sampling analytical data collected
in the RVCP (two soil borings: SB-01 and SB-09) indicated the presence of elevated concentrations
of PAHs and lead in site surface soils. It is suspected that the PAH source comes from the clay
targets which were historically manufactured with petroleum pitch and were blended with clay.
Fragments of broken targets were observed at several of the Sl soil sample locations at the RVCP.

As part of the S| report, a Human Health Screening Evaluation (Tetra Tech, 2010a) was conducted
for the entire Carr Point Site using the S| data set. PAHs including benzo(a)anthracene,
benzo(a)pyrene (BAP), benzo(b)fluoranthene, dibenzo(a,h)anthracene, and indeno(1,2,3-cd)pyrene
were identified as carcinogenic risk drivers in surface soil with individual cancer risk estimates
exceeding 1E-6. Lead was also retained as a contaminant of potential concern (COPC).

A focused human health risk assessment was subsequently conducted for the RVCP portion of the
site (Tetra Tech, 2010b). This risk assessment utilized new data collected from 20 locations across
the RVCP, and concluded that locations where PAH-related cancer risk estimates exceed 1E-04 are
situated in the western portion of the RVCP site and are limited to areas where clay target fragments
were found. An evaluation of lead in the soil was conducted using EPA lead models and
comparisons of soil concentrations to residential and industrial regional screening levels (RSLs) and
RIDEM Direct Exposure Criteria (DECs). Although the EPA blood lead model results indicated that
lead exposure at the site is below EPAs level of concern, lead was selected as a COPC because the
maximum detected concentration exceeded the residential RSL and the DECs.

Release or_Threatened Release into the Environment of a Hazardous Substance, or Pollutant or
Contaminant. The western portion of the site (an approximate 33,414 square foot area) contains
surface soils contaminated with PAHs at concentrations that exceed regulatory risk criteria.

National Priorities List (NPL) Status. On November 21, 1989, NETC Newport was added to the NPL
(54 FR 48184). On January 11, 2007 MRP Site 1, Former Carr Point Shooting Range was
determined to be a site (OU 9) by the signing parties to the Federal Facilities Agreement (FFA) for
NETC Newport. Therefore, the Navy is required to take response actions pursuant to CERCLA and
the terms of the FFA. Although NETC Newport has undergone a name change to become NAVSTA
Newport, the NPL status is not affected.
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4.

OTHER ACTIONS TO DATE

a) Previous Actions. A Time Critical Removal Action (TCRA) was conducted in 2010 to construct a 6-

b)

b)

6.

foot chain link fence around the area of the site where the highest PAH concentrations were detected
and elevated risk levels were identified for the purpose of limiting access to that area.

Investigations and Assessments: Three investigations have been conducted at the site as noted
above in section 3b. Results of these investigations are summarized in the following reports:

October 17, 2005 — Final Water Area Munitions Study Report, Naval Station Newport, Carr Point
Shooting Range, Newport, RI. (Malcolm Pirnie, Inc.)

May 12, 2010 — Final Site Investigation for MRP Site 1, Carr Point, NAVSTA Newport, Rhode Island.
(Tetra Tech, Inc.)

May 14, 2010 — Technical Memorandum, Recreational Risk Evaluation, MRP Site 1, Carr Point,
NAVSTA Newport, Rhode Island. (Tetra Tech, Inc.)

Current_Actions. The Navy has initiated contracting actions to implement a removal action to
excavate and remove surface soil at the RVCP area that contains COCs at concentrations above the
proposed target remedial goal. The removal action as described in this Action Memorandum is
anticipated to be conducted in the fall/winter of 2012.

STATE AND LOCAL AUTHORITIES ROLE

State and Local Actions to Date. The site is located on property held by the Navy, and as such, the
Navy holds responsibility for removal actions, risk reduction, and remediation of the site as needed.
The site was incorporated into the Installation Restoration (IR) Program for NAVSTA Newport on
January 11, 2007. State and local authorities have not undertaken any removal actions at the site;
however they provide oversight of studies and actions conducted by the Navy. The Rhode Island
Department of Environmental Management (RIDEM) provides oversight of actions and review of
documents for sites under the IR Program. The local community provides input on the Navy's action
through participation in the Restoration Advisory Board (RAB), a group of community members who
meet with Navy representatives periodically to discuss progress and provide input on IR Program
sites.

Potential for Continued State and Local Response. The ownership of the land at this site and at
NAVSTA Newport is not anticipated to change in the foreseeable future. There is no need for state or
local response or funding for removal or remedial actions at this site, since the Navy will retain
responsibility for the site. The State of Rhode Island will continue to oversee the investigations and
removal actions and the local community will continue to provide input on actions conducted at the
site through the RAB.

THREATS TO PUBLIC HEALTH OR WELFARE OR THE ENVIRONMENT, AND STATUTORY
AND REGULATORY AUTHORITIES

Potential threats to public health, welfare or the environment posed by site contaminants, and statutory
and regulatory authorities that apply to the site are discussed in this section.

a)

Threats to Public Health or Welfare. PAHs exceeded the EPA RSLs for a hypothetical future

residence. In addition, PAH concentrations also exceeded the RIDEM DECs for soil at residential
and unrestricted recreational properties. A focused human health risk assessment for the RVCP area
of the site concluded that cancer risk estimates for soils located in the western portion of the site
exceeded the EPA cancer risk range of 1E-04 to 1E-06 and the RIDEM cumulative cancer risk
benchmark of 1E-05 (Figure 2) due to the elevated PAH concentrations (Tetra Tech 2010b).

W5212816F -3- CTO WE52



b) Threats to the Environment. Concentrations of PAHs present in the surface soil may contribute risk
to ecological receptors through transfer of PAHs via direct exposure or direct contact of terrestrial
ecological receptors present on the site. A formal ecological risk assessment has not been
conducted due to the limited ecological value of the RVCP area, but it is presumed that removal of
the affected surface soil to attain the proposed remedial goal (see Attachment A, Table 1) would
simultaneously reduce any potential risk to ecological receptors to acceptable levels.

¢) Regulatory Authorities. PAHs exceed the EPA residential RSL and the RIDEM DECs for surface soil
at residential and unrestricted recreational properties. The EPA enforces cleanup of CERCLA sites
where exposure is found to result in elevated risk to human or environmental receptors. Both the
RIDEM Division of Site Remediation and the EPA Federal Facilities group are in agreement with the
proposed action at the RVCP Area, until a Remedial Investigation/Feasibility Study (RI/FS) can be
completed for the site.

7. ENDANGERMENT DETERMINATION

Actual or threatened releases of hazardous substances from this site, if not addressed by implementing
the response action selected in this Action Memorandum, would present an elevated risk of
endangerment to public health, or welfare, or the environment. The Navy has determined that this threat
can be temporarily reduced to an acceptable level by undertaking the removal action described in this
Action Memorandum.

8. PROPOSED ACTIONS AND ESTIMATED COSTS

This section describes the proposed removal action to mitigate the conditions cited above in Section 6.
This section also describes alternative technologies considered, discusses applicable or relevant and
appropriate requirements (ARARs), and presents the estimated costs for the NTCRA.

a) Proposed Action. The proposed surface soil removal action as described in the Engineering
Evaluation/Cost Analysis (EE/CA) for MRP Site 01, Carr Point RVCP Area (Tetra Tech, 2012)
consists of excavation, transportation, and off-site disposal of contaminated surface soil to achieve
the cleanup goals listed in Table 1. The anticipated excavation area is approximately 33,414 square
feet, where surface soil will be excavated to a depth of 1 foot. Confirmatory samples, collected from
the bottom and sidewalls of the excavation, will be analyzed for PAHs and metals and the analytical
results will be compared to the RIDEM Industrial Criteria (I/C) DECs, which have been selected as
cleanup goals for this site. If confirmatory sample data indicate exceedances of the cleanup goals, an
additional one foot of soil (to a maximum depth of 2 feet) will be excavated from areas where the
exceedance occurred. Following excavation, the removal area will be backfilled, graded to the pre-
existing base grade elevation present across the site, and the backfiled area will be reseeded
(Attachment A, Figure 3). The EE/CA was published for public review and no comments were
received (Attachment B, EE/CA for MRP Site 01).

The major components of the proposed removal action and the basis for the proposed action are
provided below. Details of the actions and methods to perform the surface soil removal action will be
described in a Removal Action Work Plan. This document will be placed in the local Information
Repositories and will be available to the public and applicable regulators for review and comment. The
major components of this proposed action are described below in the following paragraphs.

RA Work Plan — A draft Removal Action (RA) Work Plan will be prepared and submitted to the
regulatory agencies for review to solicit and address their comments on the execution of the proposed
removal action. A final RA Work Plan, incorporating regulatory and public comments, will then be
prepared for distribution. The RA Work Plan will describe the details of the proposed removal actions,
the anticipated project schedule, the remedial goals, the environmental media sampling program, and
the proposed excavation limits.
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b)

c)

d)

e)

Staging Area Setup — Staging areas, decontamination areas, and site access controls will be set up
prior to the start of excavation efforts. Buried utilities will also be located and marked accordingly prior
to start-up of field activities associated with this removal action.

Erosion Control — Prior to implementation of field activities associated with this removal action erosion
control measures will be set up to prevent runoff or erosion of soil from the Site and staging area.

Clearing ~ Vegetation will be cleared from the work area as necessary to make it accessible to
personnel and equipment for the removal activities. Portions of the existing fence will be removed as
necessary to access the proposed excavation area.

Soil Removal -~ Surface soil with PAH and metal concentrations that exceed the selected PRGs will be
removed from the impacted areas where unacceptable risk was identified. The boundaries of the
target excavation area are illustrated on Figure 3 in Attachment A. The extent of the excavation will be
determined by the confirmatory sampling analytical results as described above. The excavated soils
will be placed within the soil stockpile area and will be covered at all times to prevent intrusion of rain
and to prevent erosion by precipitation and wind. Excavated soils will be transported for off-site
disposal following the collection and analysis of waste characterization samples that will provide the
data necessary to develop a waste profile for use by the permitted waste disposal facility.

Confirmation Sampling — Confirmation samples will be collected from the bottom and sides of the
excavation(s) and will be analyzed for PAHs and metals. The analytical results will be compared to
the proposed remedial goals (RIDEM I/C DECs) to determine if the excavation is complete at the 1-
foot depth, or if further excavation to 2 feet is necessary. The RA Work Plan will specify the frequency
of sampling.

Waste Disposal — Stockpiled materials will be sampled and analyzed for characterization purposes
and to facilitate subsequent off-site disposal. After profiing and manifesting, the material will be
transported to the appropriate permitted disposal facility.

Site _Restoration — Excavated areas will be backfilled with clean fill and organic-rich topsoil as
described in the RA Work Plan. The excavated areas and other areas disturbed during the removal
action will be restored to the original elevation and vegetation will be reestablished to prevent surface
erosion. The fence that currently prevents access to the western portion of the site will be removed if it
is still in place at the completion of excavation and restoration activities.

Contribution to Remedial Performance. This removal is expected to be an interim action for the site.
By removing surface soil with PAH and collocated metals concentrations that contribute to
unacceptable risk levels, the potential risk posed to recreational users will be reduced and the RVCP
area can be reopened for restricted recreational use (limited to 14 days/month camping) during the
summer months. It is anticipated that the final remedy for this site will be determined following the
completion of an RI/FS under the MRP. The schedule for the final remedy is contingent on
availability of Navy funding.

Alternative Actions Considered. In addition to this proposed action, one other alternative (LUCs and
maintenance of the existing fencing) was evaluated in the EE/CA (Tetra Tech, 2012). It was
eliminated after detailed analysis, because elevated COPC concentrations would remain in the soil,
rendering the site unusable as a RVCP area.

Applicable or Relevant and Appropriate Requirements (ARARs). The removal action complies with
the federal and state ARARs listed and described in Tables 3-5 through 3-7 in the EE/CA (Tetra
Tech, 2012) which is provided in Attachment B of this Action Memorandum.

Project Schedule. The removal action at the RVCP area is expected to begin in the camping
offseason during the winter of 2012/2013 and be completed before June 2013. In preparation for the
field work a work plan will be completed. The removal action is expected to take one month to
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complete followed by the completion of an after action report. Although field activities are expected to
be completed before the beginning of the 2013 camping season, the camping season opening will be
delayed until the removal action is completed.

f) Estimated Costs. The estimated cost for the proposed removal action is approximately $924,000.
The estimated cost includes long-term operation and maintenance costs for land use controls (LUCs)
Inspections and Reports associated with this removal action, and for five-year site reviews.

9. EXPECTED CHANGE IN THE SITUATION SHOULD ACTION BE DELAYED OR NOT TAKEN

If the removal action is not conducted, the contaminant concentrations in the soil will remain, posing a risk
of exposure to RV campers and maintenance workers on the property. Contaminant concentrations will
not decrease over time. Delay or no action at the site may also result in increased future cleanup costs.

10. OUTSTANDING POLICY ISSUES
None identified at this time.
1. ENFORCEMENT

The removal action is being undertaken voluntarily by the Navy in accordance with CERCLA and the FFA
for the NAVSTA Newport IR Program. The regulatory agencies are anticipated to remain in an oversight
role for the duration of the removal action, reviewing design documents, work plans and completion
reports to assure compliance with regulations under the IR Program.

12 RECOMMENDATION

This decision document represents the selected removal action for the MRP Site 1, Former Carr Point
Shooting Range, in Portsmouth, Rhode Island, developed in accordance with CERCLA as amended, and
is not inconsistent with the NCP. This decision is based on the administrative record for the site.

The removal of contaminated soil will reduce the risk of exposure to PAHs and co-located metals present
in surface soil at the RVCP Area of Car int, MRP Site 1. The Navy therefore recommends the
implementation of the proposed removal agtion.

Approvals: (7 /

———
NAVSTA Newport T~ (. 1~__ ovae /02 /, 3
¥ CAPT Douglas Mikatariem——

Commanding Officer
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TABLE 1
SOIL REMOVAL ACTION GOALS

RECREATIONAL VEHICLE CAMPING AREA
MRP SITE 1, CARR POINT,
NAVSTA NEWPORT, RHODE ISLAND

Maximum Project
Parameter Detected Remediation

Concentration Goal*
PAHs(mg/kg)
Benzo(a)anthracene 258 7.8
Benzo(a)pryene 293 0.8
Benzo(b)fluoranthene 270 7.8
Benzo(k)fluoranthene 108 78
Chrysene 316 780
Dibenzo(a,h)anthracene 57.9 0.8
Indeno(1,2,3-cd)pyrene 211 7.8
Metals (mg/kg)
Arsenic 15.1 7-15°
Chromium 194 10,000
Lead 572 500
Notes:

Carcinogenic PAHs were determined to be the primary cancer

risk drivers.

Arsenic and chromium were selected based on concentrations
from two samples that were shown to contribute to cancer risk.

Lead was selected because two samples exceeded RIDEM
Industrial/Commercial (I/C) Direct Exposure Criteria (DEC).

1 - Cleanup Goal represents the RIDEM |/C DEC.

2- Arsenic standard of 7ppm is set at statistical 95% UCL of
natural background data across State. For Remedial project, an
average source area arsenic level between 7 and 15 ppm may be
addressed by encapsulation with four inches of clean soil and
recording of an appropriate ELUR (RIDEM Rules and
Regulations, Section 12.04, November 2011)
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ATTACHMENT B

ENGINEERING EVALUATION/COST ANALYSIS FOR
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EXECUTIVE SUMMARY

Tetra Tech, Inc. (Tetra Tech) has prepared this Engineering Evaluation/Cost Analysis (EE/CA) at the
request of the United States Navy (Navy) Naval Facilities Engineering Command (NAVFAC) Mid-Atlantic
under the Comprehensive Long-term Environmental Action Navy (CLEAN) Contract No. N62470-08-D-
1001, Contract Task Order (CTO) WES52. This EE/CA has been prepared to develop and evaluate
alternatives for a non-time critical removal action to address elevated concentrations of polycyclic
aromatic hydrocarbons (PAHS) in soil at the Recreational Vehicle Camping Park (RVCP) located within
Munitions Response Program (MRP) Site 1, Carr Point, at Newport Naval Station (NAVSTA), Newport RI.
The EE/CA process provides a recommendation for an action, based on the evaluation of various

alternatives.

A focused human health risk assessment has been conducted which showed unacceptable risk to
recreational users. A removal action consisting of the installation of a chain-link fence was conducted at
the site to minimize exposure to PAH contaminated soils. This EE/CA proposes a soil removal action to
return the RVCP area of the site to restricted recreational use in accordance with Section 3.39 of the
Rhode Island Department of Environmental Management (RIDEM) Remediation Regulations (RIDEM,
2011). The non-time critical removal action is designed to allow for restricted recreational use of this
industrial site. Additional remedial measures may be required to address other concerns such as

groundwater or ecological impacts, which may exist at the site.

MRP Site 01, located in Portsmouth, Rhode Island, consists of approximately two acres of land and is
currently the location of a seasonal RVCP. The site is the former location of a recreational skeet-shooting
range where small arms were discharged at moving targets released over Narragansett Bay. The area is
now administered by the NAVSTA Newport Morale, Welfare, and Recreation (MWR) Department as a
RVCP for Navy and Department of Defense (DOD) personnel.

Elevated concentrations of PAHs and lead were found in the surface soil at the RVCP. Research
indicated that clay targets known as “skeet” or “trap” were historically manufactured with petroleum pitch,
which was blended with the clay as a binding agent. Fragments of these clay targets were found in
surface soil where the higher concentrations of PAHs were detected. The presence of clay target
fragments was not noted in subsurface soil in the areas investigated, which suggests that this is a
condition limited to surface soils. Due to of the potential for human and/or ecological exposure to PAHs
and lead in surface soils, the Navy has proposed a non-time critical removal action to mitigate impacted

surface soil in the RVCP Area.
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Preparation of this EE/CA fulfills the requirements of CERCLA and the regulations in Section
300.415(b)(4)(i) of the National Contingency Plan (NCP), which state that an EE/CA should be prepared

for all non-time-critical removal actions in order to document the removal action selection process.

The goal of this EE/CA is to develop and recommend a removal action alternative for surface soil that
achieves the following remedial action objectives (RAOs) at the RVCP Area, at MRP Site 01:

¢ Mitigate estimated human health risk to recreational users associated with PAH and co-located
metals contamination (exceeding the project remediation goals [PRGs]) that is present in site surface
soil as a result of activities associated with the former skeet shooting range. Removal of the chain-
link fence will be permitted; thus allowing access to the RVCP area by recreational users for limited

periods, under the planned use for temporary and seasonal camping (14-day maximum stay).

e Prevent the migration of contaminants of concern (COCSs) in surface soil to off-site areas via erosion.

An abbreviated human health risk evaluation (HHRE), conducted as part of the Site Investigation (SI) at
installation restoration (IR) Site 22 and MRP Site 1 (Tetra Tech, 2010a), followed by a more focused
human health risk assessment (HHRA) to evaluate risks to recreational receptors exposed to soil at the
RVCP area (Tetra Tech, 2010b), identified carcinogenic PAHs (cPAHs) as the predominant COC and
risk-driver at the RVCP area of the site. The individual cPAHS that were identified as COCs include
benzo(a)anthracene, benzo(a)pyrene (BaP), benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene,
dibenzo(a,h)anthracene, and indeno(1,2,3-cd)pyrene. Exposure point concentrations were calculated for
the cPAHSs (as a group) in terms of BaP equivalent (Eq) concentrations and risks were estimated based
on recreational exposure (14-day/year maximum duration) to BaPEq concentrations and two co-located
metals (arsenic and chromium) which contributed slightly to the overall site risk. Lead was also identified
as a COC because its maximum detected concentration slightly exceeded screening criteria, even though

its average concentration was below the screening criteria.

Based on the estimated site risk identified in the focused HHRA and the MWR use restriction of 14 days,
site-specific risk-based PRGs were calculated for the identified COCs, initially using a 14-day per year
exposure scenario for lifelong recreational users (Attachment A). Given that the camping park is
generally opened from Memorial Day (last week in May) through Labor Day (first week of September), the
site-specific, risk-based remedial goals were adjusted to allow for a longer period of exposure, in the
event that campers manage to circumvent the MWR time-use restriction. Attachment A presents a
number of scenarios that illustrate various cleanup goals necessary to achieve the RIDEM cumulative
cancer risk benchmark of 1E-05, using recreational receptor exposures ranging from 14 days to 84 days

per year. The RIDEM industrial/commercial (I/C) Direct Exposure Criteria (DEC) were ultimately selected
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as the remedial goals for identified COCs in soil at the RVCP area. RIDEM regulations are considered
applicable or relevant and appropriate requirements (ARARS) therefore analytical results for the COCs in
the RVCP area will be compared to RIDEM I/C DECs. Using these criteria as PRGs is consistent with the
current and future industrial site use and allows for restricted recreational use, while providing a level of
conservatism (up to 56 days/year allowable exposure) in the event that a camper manages to circumvent
the 14-day use restriction established by the MWR office.

The following three removal action alternatives were developed based on the identified RAOs, ARARS,

and remedial goals:

o Alternative #1 - No Action. Assumes continued use of the site in its present condition. The on-site
chain-link fence would not be removed.

e Alternative #2 - Land Use Controls (LUCs) and Maintenance of Existing Fence. The chain-link
fence would remain in place; warning signs and LUCs would be put in place to restrict future use,
activities, and development of the site; and annual inspections would be conducted to inspect LUCs
and assess the condition of the signs and fence. Five-year reviews would also be conducted as

required.

e Alternative #3 — Excavation with Offsite Disposal, and LUCs. Surface soil would be excavated
from areas with target cancer risk level exceedances and would be transported offsite for disposal at
an appropriate permitted facility. Excavated areas would be backfilled with clean material and
restored to existing elevations. LUCs would be put in place to restrict future use, activities, and
development of the site; and annual inspections would be conducted to inspect LUCs and assess the
condition of the grass area. Five-year reviews would also be conducted as required.

Consistent with the protocols established under the NCP, each alternative was evaluated with respect to
effectiveness, ability to implement, and cost. It is the Navy’'s recommendation that Alternative 3 be
selected because it would achieve the RAQOs, protect human health and the environment, and would also
render the Site suitable for restricted recreational use. This alternative is estimated to cost $841,360 and

would take approximately one month to complete.
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1.0 INTRODUCTION

Tetra Tech, Inc. (Tetra Tech) has prepared this Engineering Evaluation/Cost Analysis (EE/CA) on behalf
of the U.S. Navy (Navy) under the Comprehensive Long-term Environmental Action Navy (CLEAN)
Contract No. N62470-08-D-1001, Contract Task Order (CTO) WES52, and under the direction of the
Navy’'s Naval Facilities Engineering Command (NAVFAC) Mid-Atlantic. This EE/CA was prepared for the
Recreational Vehicle Camping Park (RVCP) area of Munitions Response Program (MRP) Site 01, Carr
Point (the Site) at the Naval Station (NAVSTA) Newport located in Newport, Rhode Island. Provisions in
the Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) of 1980 and
regulations in 40 Code of Federal Regulations (CFR) Section 300.415(b) (4) (i) of the National
Contingency Plan (NCP) require that an EE/CA be prepared for all non-time-critical removal actions (U.S.
Environmental Protection Agency [USEPA], 1993a). The USEPA Region 1 is the lead regulatory agency

and the Rhode Island Department of Environmental Management (RIDEM) provides regulatory support.

NAVSTA Newport is located in the northwest section of Newport, Rhode Island, and extends to the
adjacent towns of Middletown and Portsmouth to the north. The installation occupies a six-mile stretch of
shoreline on the west side of Aquidneck Island and is approximately 1,500 acres in area. MRP Site 1,
Carr Point is located in the Melville South portion of Portsmouth, Rhode Island, approximately four miles

north of the main portion of the installation, as shown in Figure 1-1.

Sampling conducted as part of a Site Investigation (SI) at MRP Site 1 has indicated the presence of
semivolatile organic compounds (SVOCs), mostly polycyclic aromatic hydrocarbons (PAHS) at the location
of the former firing arcs. PAHs are present throughout the entire former firing arc area at concentrations
that exceed the Project Action Limits (PALs) that were established during the Sl (Tetra Tech, 2010a).
The PALs are the RIDEM Direct Exposure Criteria (DEC), which are chemical-specific, human health risk-

based standards for residential soils.

1.1 PURPOSE AND REPORT ORGANIZATION

This EE/CA was prepared to identify removal action objectives for MRP Site 1 and to develop and
evaluate removal action alternatives based on their relative effectiveness, implementability, and cost.
Ultimately, this EE/CA recommends a preferred removal action that was selected from the alternatives

presented.

The EE/CA is organized into six sections. Section 1.0 provides an introduction. Section 2 presents a
description, history, and characterization of the site. Section 3 identifies the removal action objectives
and Section 4 presents and discusses removal action alternatives. Section 5 provides a comparative

analysis of the removal action alternatives and Section 6 presents the recommended alternative.
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2.0 SITE CHARACTERIZATION

21 SITE DESCRIPTION AND BACKGROUND

In 2009 a Sl was conducted for MRP Site 1 and Installation Restoration (IR) Site 22. Together the two
Sites consist of approximately seven acres of land and an area of water spanning approximately 17
acres. MRP Site 1 is bounded to the west by Narragansett Bay and to the east by railroad tracks and
Defense Highway. Recreational fields are located north of MRP Site 1 and to the south is IR Site 22.
This area includes coastal land formerly used as a recreational skeet-shooting range (MRP Site 1). MRP
Site 1 is used as a RVCP for Navy and Department of Defense (DOD) personnel. Figure 2-1 presents the

site features of MRP Site 1 (camping area) and IR Site 22 (gated storage area and southern area).

MRP Site 1 was formerly occupied by the Carr Point Shooting Range, a recreational skeet-shooting range
where small arms were discharged at moving targets launched over the water. No structures are located
on MRP Site 1. Building 233, which was an administrative office for the Navy’'s Morale Welfare and

Recreation (MWR) Division, was recently decommissioned and demolished.

A Water Area Munitions Study (WAMS) (the equivalent of a Preliminary Assessment) was conducted for
the former Carr Point Shooting Range in 2005 and it was determined that a SI was warranted (Malcolm
Pirnie, 2005). The SI, which was conducted in the spring of 2009, recommended that the site be divided
into two separate sites: one site to include the former firing arc area and the area offshore containing
potential contamination (MRP Site 1); and a second site to include IR Site 22. This EE/CA will focus on
the RVCP portion of MRP Site 1.

2.2 PREVIOUS INVESTIGATIONS

The WAMS summarized the history of munitions use at the former Carr Point Shooting Range and
provides an assessment of the current conditions with respect to Munitions and Explosives of Concern
(MEC) and munitions constituents (MC). As described in the WAMS report:

The former Carr Point Shooting Range was used as a recreational skeet range by Navy
personnel from 1967 to 1973, and by the Aquidneck Island Military Rod and Gun Club
from 1975 to 1989. During its use as a skeet range, clay pigeons were launched toward
Narragansett Bay, and small arms (i.e., shotguns) were fired at the targets as they flew
over the water. As such, targets and ammunition dropped into the water (or onto the

beach), with shells and casings released at the firing point... Because the shots were
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fired over water, there was no berm or similar ground feature to act as a backstop for

spent ammunition...

During the site survey of the former Carr Point Shooting Range, the data collection team
located a partial firing arc at the extreme northern edge of the range. (Malcolm Pirnie,
2005).

The WAMS report concluded that there are no known or suspected MEC areas associated with the
shooting range. Site history describes, “the entire range is not suspected to contain MEC”, but “the
possibility exists for MC to be present” due to the firing of lead shot ammunition at clay pigeon targets
launched into the air. The report indicated that MC associated with skeet shooting could potentially
include “lead, lead styphnate/lead azide, antimony, arsenic, copper, tin, zinc, iron, and PAHs associated

with clay targets (Interstate Technology and Regulatory Council, 2003)” (Malcolm Pirnie, 2005).

In addition to potential MC contamination in the firing fan from target fragments and lead shot, there is a
potential for propellant residue in the vicinity of the firing points. According to USEPA Method 8330B,
Appendix A:

Energetic material residues are heterogeneously distributed as particulates of various sizes,
shapes, and compositions over large areas (>100 m?) at firing points, around targets, and around
individual detonation events. Most of the energetic material residue deposition on DOD training
ranges occurs as particles of pure or mixtures of secondary explosive compounds and as fibers
or particles of gun propellants...The highest concentrations of energetic material residues have

been found on or close to the ground surface at firing points...

The WAMS report notes that the former Carr Point Shooting Range was redeveloped as a Recreational
Vehicle (RV) park circa 1995 and currently has six RV campsites with available water and electricity utility
connections. The former clubhouse (Building 233) north of the Site had been converted to office and
storage space for the RV Park, but is now demolished. The RVCP opened from Memorial Day weekend
through the end of October and its use as a campground was restricted, through MWR, to military and
DOD personnel and their immediate families and it was not open to the general public. Children
commonly visited the campground with their parents. The length of time that a camper could use the
facility is also restricted to 14 days per year by the MWR office. The campground was not gated during
the off-season, but the area is patrolled and is easily visible from the main road. According to the MWR,

there do not appear to be any trespasser issues.
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2.3 NATURE AND EXTENT OF CONTAMINATION

This section discusses only those portions of the Sl that are relevant to the RVCP area of MRP Site 1
because that is the focus of this EE/CA. Two sampling investigations were conducted at the RVCP; the
first was sampling conducted during the SlI, and the second was a surface soil (0 to 1 foot below ground

surface [bgs]) investigation conducted as part of a focused recreational risk evaluation.

2.3.1 Site Investigation Sampling

The Sl that was conducted in May 2009 included the investigation of soils in the area of the RVCP. Soil
samples were collected using two methods; hollow stem auger (HSA) soil borings were advanced in two
locations in the RVCP and multi-incremental (MI) soil sampling was conducted in the three former

shooting range firing arcs, as shown in Figure 2-2.

Figure 2-1 illustrates, the HSA soil borings were advanced at the northern (SB09) and southern (SB-
01/MWO01) ends of the RVCP, and one boring was completed as an overburden monitoring well (MWO01).
The soil sample collected from the surface (0 to 1 foot bgs) interval was used in conjunction with the Ml
samples to assess current site conditions. Soil samples were analyzed for volatile organic compounds
(VOCs), gasoline range organics (GRO)/diesel range organics (DRO), SVOCs, pesticides/polychlorinated
biphenyls (PCBs), Target Analyte List (TAL) metals, and select propellants.

2.3.2 Recreational Risk Evaluation Sampling

In January 2010, thirty-six additional soil samples were collected to better characterize the contamination
detected in the SI RVCP soil samples and to augment the S| surface soil samples. Samples were
collected from a sample grid consisting of 24 locations (SS100 through SS123) within the RVCP, as
shown in Figure 2-2. The grid included the areas previously sampled during the SlI, as well as areas
outside the MI sample grids. The area of the sample grid was approximately 60,000 square feet (ft%),

consisting of 24 equally sized squares.

Samples were collected at the intersections of each grid line using a combination of stainless steel trowel
and hand auger; the 0 to 6 inch interval was collected using the trowel while the 6 to 12 inch interval was
collected using the hand auger. Twenty-four samples were collected from 0 to 6 inches below ground
surface (one at each location), and 12 samples were collected from the 6 to 12-inch interval (one at every
other location). The sample material that was collected was placed into a disposable aluminum pan and
homogenized; grass was removed, roots remained, and as much as possible, clay pigeon fragments and

gravel were removed. Samples were analyzed for PAHs and lead. Further details regarding samples
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that were collected for the Recreational Risk Evaluation can be found in the Technical Memorandum for
Recreational Risk Evaluation, MRP Site 01, Carr Point (Tetra Tech, 2010b).

24 RECREATIONAL RISK ASSESSMENT

Table 2-1 provides a summary of results for parameters that were detected in surface soil samples that
were collected from the RVCP during the SI. Table 2-2 provides a summary of results for parameters that
were detected in surface soil samples that were collected from the RVCP during the Recreational Risk
Evaluation. In general the highest levels of contamination were reported in the samples that were
collected from the row located closest to the beach slope; concentrations decrease the farther east the
samples were collected. The Recreational Risk Evaluation listed the contaminants of potential concern
(COPCs) that included benzo(a)pyrene, benzo(a)anthracene, benzo(b)fluoranthene,
benzo(k)fluoranthene, chrysene, dibenzo(ah)anthracene, indeno(1,2,3-cd)pyrene, benzo(ghi)perylene,
fluoranthene, naphthalene, phenanthrene, pyrene, aluminum, arsenic, chromium, cobalt, iron, lead and
manganese. Of these contaminants, benzo(a)pyrene and lead had the greatest exceedances of COPC

screening criteria. COPCs identified in the assessment are summarized in Table 2-3.

Concentrations of benzo(a)pyrene were compared to the RIDEM residential direct exposure criterion (0.4
milligrams per kilogram [mg/kg]). A total of 18 out of 24 soil samples collected from the 0 to 6-inch
interval, and 7 out of 12 samples that were collected from the 6 to 12-inch interval, exceeded this
criterion. The 0 to 6 -inch interval had the highest concentrations with a maximum detection of 293 mg/kg
in sample CRP-SS100-0006 and a site-wide average of 50 mg/kg. Two samples (CRP-SS102-0612 and
CRP-SS100-0612) collected from the 6 to 12-inch interval had benzo(a)pyrene concentrations of 260 and
107 mg/kg respectively, which were close to the concentrations observed in the 0 to 6-inch interval. The
next highest benzo(a)pyrene concentration detected at the 6 to 12-inch sample interval was 7.47 mg/kg,
while the average concentration of benzo(a)pyrene in all samples collected from the 6 to 12 inch interval
was 32 mg/kg. Average benzo(a)pyrene concentrations in the row closest to the beach slope are 146.3
mg/kg in the 0 to 6 inch interval and 93.2 mg/kg in the 6 to 12 inch interval, illustrating that the majority of

exceedances in surface soils occur along the beach slope.

A focused human health risk assessment (HHRA) was conducted as part of the Recreational Risk
Evaluation for the former skeet shooting range portion of the Site. The assessment evaluated analytical
data from surficial soil samples collected in the RCVP. The HHRA identified carcinogenic PAHs (CPAHS)
as the predominant COPCs and only cancer risk estimates developed for cPAHs exceeded the USEPA
target cancer risk range of 1E-04 to 1E-06 and the State of Rhode Island cumulative cancer risk
benchmark of 1E-05. This focused HHRA considered two types of receptors: Individuals or families

(including small children) renting camping space at the RVCP, and workers performing maintenance
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duties at the RVCP. Hazard Indices (HIs) developed for receptors (maintenance worker, child
recreational user, older child recreational user, adult recreational user, and lifetime recreational user) are
less than one, indicating that adverse non-carcinogenic health effects are not anticipated under conditions
established in the exposure assessment. Cancer risk estimates developed for all receptors under the
Reasonable Maximum Exposure (RME) case exceed 1E-05 (the State of Rhode Island cumulative cancer
risk benchmark). In addition, the cancer risk estimates developed for the child recreational user and the
lifetime recreational user exceed the USEPA target cancer risk level of 1E-04. This risk estimate was

driven by the presence of cPAHSs.

25 FENCE INSTALLATION

On May 26, 2010 approximately 640 linear feet of 6-foot chain-link fence was installed to limit access to
the western portion of the RVCP where cancer risk estimates exceeded 1E-05, as shown in Figure 2-3.

This action was taken to reduce potential risks to the public health posed by contaminants in site surface

soils while allowing the recreational camping area to remain open.
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3.0 IDENTIFICATION OF REMOVAL ACTION OBJECTIVES

Removal action objectives (RAOs) are media-specific remedial goals established to protect human health
and the environment and to also provide the basis for selecting and implementing a specific removal
action alternative at a site. This section develops the specific components of the RAOs for the MRP Site

1 RVCP Area removal action.

3.1 REMOVAL ACTION SCOPE AND PURPOSE

The purpose of the removal action is:

e To protect human health and the environment

e To restore the site conditions to facilitate property reuse for restricted recreational use

Based on the completed field investigations, elevated concentrations of PAHs, and to a lesser extent,
metals, have been detected in surface site soils (0-1 ft bgs). It is estimated that an area of approximately
33,414 ft? of surface soil is to be addressed by the proposed removal action. Impacted soil at the 0-1 ft
bgs depth will be excavated from the RVCP area during this removal action. If confirmatory sampling of
the excavated area indicates exceedance of the project remediation goals (PRGs), as demonstrated in
Table 3-1, below the 1-foot depth, an additional one foot of soil (for a total of 2 feet) will be removed from
the area(s) where the exceedance occurred and a new confirmatory sample will be collected for
comparison to the PRGs. Any potential contamination located along the beach, the bank between the
beach and the upland area, or in the sediment in the intertidal and near-shore areas is beyond the scope
of this limited removal action and will be addressed separately by the Navy as part of the permanent

remedy for the entire site.

An abbreviated human health risk evaluation (HHRE) was conducted as part of the Sl to identify COPCs
at IR Site 22 and MRP Site 1 (Tetra Tech, 2010a). Additionally, a more focused HHRA was conducted to
evaluate the risks to recreational receptors exposed to soil, specifically at the RVCP area located within
MRP Site 1, Carr Point, at NAVSTA Newport. The following cPAHs were identified as the predominant

contaminants of concern (COCSs) that contributed to unacceptable cancer risk to recreational users:

Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene

Chrysene
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Dibenzo(a,h)anthracene

Indeno(1,2,3-cd)pyrene

Arsenic and chromium, although not identified as primary risk drivers, were identified as COCs
contributing to risk. In addition to the risk-based COCs identified in the HHRA, lead is also identified as a
COC based on exceedances of RIDEMs Industrial/Commercial (I/C) DEC at two locations.

3.2 REMOVAL ACTION OBJECTIVES

The RAOs to be achieved by the removal action at the MRP Site 1 RVCP Area are to:

e Mitigate estimated human health risk to recreational users associated with PAH and co-located
metals contamination (exceeding the PRGS) that is present in site soils as a result of activities
associated with the former skeet shooting range. In addition, to permit the removal of the chain-link
fence and allow access to the RVCP area by recreational users under the planned use for temporary
and seasonal camping (14-day maximum stay).

e Prevent the migration of COCs in surface soils to offsite areas via erosional forces.

3.3 REMEDIAL GOALS

Remedial goals are used to guide the planning of the cleanup and to verify that the implemented action
has sufficiently mitigated COC concentrations to achieve the RAOs. The focused HHRA estimated site
risk from recreational exposure to identified COCs and demarcated the boundaries of the area where the
target cancer risk level of 1E-05 was exceeded. For the purpose of this EE/CA, the removal action goal
for the protection of human health and the environment is to prevent exposure to, or reduce, COC
concentrations in surface soil (0 to 1 ft) where the target cancer risk level of 1E-05 was exceeded, as

shown in Figure 2-3.

The MWR use restriction of 14 days, based on estimated site risk identified in the focused HHRA, site-
specific risk-based PRGs were calculated for the individual identified COCs, initially using a 14-day per
year exposure scenario for lifelong recreational users; as presented in Attachment A. Because the
camping park will be opened from Memorial Day (last week in May) through Labor Day (first week of
September), the site-specific, risk-based remedial goals were adjusted to allow for a longer period of
exposure, in the event that campers manage to circumvent the MWR time-use restriction. Attachment A

presents a number of scenarios that show various cleanup goals necessary to achieve the RIDEM
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cumulative cancer risk benchmark of 1E-05, using recreational receptor exposures ranging from 14 days

to 84 days per year.

RIDEM I/C DEC were ultimately selected as the remedial goals for the identified COCs in surface soils at
the RVCP area, as presented in Table 3-1. Using these criteria as PRGs is consistent with the current
and future industrial site use and allows for restricted recreational use, while offering a conservative level
of protection (up to 56 days/year allowable exposure) to recreational users in the event that a camper
manages to circumvent the 14-day use restriction established by the MWR office. RIDEM I/C DECs will
be used to determine the lateral extent of the soil removal action area and to confirm the depth of the
removal action area down to 1 ft bgs, and possibly 2 ft bgs if confirmatory sampling during remediation

indicates removal to 2 ft is warranted.

Surface soils to be addressed by the removal action include areas where:

e Cancer risks levels in excess of 1E-05 were identified
e COC concentrations in soil exceed the PRGs (RIDEM I/C DECs).

Post-removal action confirmatory samples from the bottom and sidewalls of the 1-foot excavation will be
analyzed for PAHs and metals and the results will be compared to the RIDEM I/C DEC for all identified

COCs. If sample data comparison shows exceedances of these PRGs, the excavation will continue to a

depth of 2 feet in the area(s) where the exceedances were identified.

3.4 APPLICABLE, RELEVANT AND APPROPRIATE REQUIREMENTS (ARARS)

Applicable or relevant and appropriate requirements (ARARs) are federal and state human health and
environmental requirements used to define the appropriate extent of site cleanup, identify sensitive land
areas or land uses, develop remedial alternatives, and direct site remediation. Section 121(d) of the
CERCLA of 1980 (CERCLA, 42 U.S.C. § 9621[d]), as amended, states that remedial actions at CERCLA
sites must attain (or the decision document must justify the waiver of) any federal or more stringent state
environmental standards, requirements, criteria, or limitations determined to be legally applicable or
relevant and appropriate. Although Section 121 of CERCLA does not itself expressly require that
CERCLA removal actions comply with ARARs, the EPA has promulgated a requirement in the NCP
mandating that CERCLA removal actions “. . . shall, to the extent practicable considering the exigencies
of the situation, attain applicable or relevant and appropriate requirements under federal environmental or
state environmental or facility siting laws” (40 CFR, § 300.415[j]). As the lead federal agency, the Navy
has primary responsibility for identifying potential ARARs at MRP Site 1. As the lead regulatory agency,
EPA has the responsibility for identifying the state ARARS.
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A requirement may be “applicable” or “relevant and appropriate,” but not both. Identification of ARARs is
a site-specific determination involving a two-part analysis: first, a determination of whether a given
requirement is applicable; then if it is not applicable, whether it is relevant and appropriate. To constitute
an ARAR under CERCLA, a requirement must be determined to be substantive, rather than procedural or
administrative. Therefore, only the substantive provisions of requirements identified as ARARS in this
analysis are considered to be ARARs. Permits are considered procedural or administrative requirements.
Provisions of generally relevant federal and state statutes and regulations that were determined to be
procedural or non-environmental, including permit requirements, are not considered to be ARARs.
CERCLA Section 121(e)(1), 42 U.S.C. § 9621(e)(1), states that “No Federal, State, or local permit shall
be required for the portion of any removal or remedial action conducted entirely on-site, where such
remedial action is selected and carried out in compliance with this section.” The term “on-site” is defined
for purposes of this ARAR discussion as “the areal extent of contamination and all suitable areas in very
close proximity to the contamination necessary for implementation of the removal action” (40 CFR §
300.5).

The NCP defines two types of ARARs: “applicable” requirements, and “relevant and appropriate”
requirements. Applicable requirements are those cleanup standards, standards of control, and other
substantive requirements, criteria, or limitations promulgated under federal or state environmental or
facility siting laws that specifically address a hazardous substance, pollutant, contaminant, remedial
action, or other circumstance found at a CERCLA site. Only state standards that are more stringent than
federal standards, have been promulgated at the state level (i.e., are legally enforceable and generally

applicable), and have been identified by the state in a timely manner may be applicable.

If the jurisdictional prerequisites of the law or regulations are not met, a legal requirement may
nonetheless be “relevant and appropriate.” “Relevant and appropriate” requirements are those cleanup
standards, standards of control, and other substantive requirements under federal and state
environmental and facility siting laws that, while not “applicable” to a hazardous substance, pollutant,
contaminant, or remedial action, address situations sufficiently similar to those encountered at the
CERCLA site so that their use is well suited to the particular site. As with applicable requirements, only
state standards that are more stringent than federal standards, have been promulgated at the state level
(i.e., are legally enforceable and generally applicable), and have been identified by the state in a timely

manner may be relevant and appropriate.
Other requirements “to be considered” (TBC) are federal and state non-promulgated advisories or

guidance that are not legally binding and do not have the status of potential ARARs (i.e., they have not

been promulgated by statute or regulation). If there are no specific ARARs for a chemical or site
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condition, or if ARARs are not deemed sufficiently protective, then guidance or advisory criteria should be

identified and used to ensure the protection of human health and the environment.

Under the description of ARARs set forth in the NCP and the Superfund Amendments and

Reauthorization Act (SARA), state and federal ARARs are categorized as:

e Chemical-specific ARARs: health- or risk-based numerical values or methodologies that establish

cleanup levels for specific contaminants.

e Location-specific ARARs: requirements that restrict remedial actions based on the characteristics
of the site or its immediate environs. These ARARs are intended to limit activities within designated
areas such as wetlands, floodplains, archaeological sites, sensitive ecosystems, and other protected

areas.

e Action-specific ARARs: requirements that pertain to proposed site remedies and govern the
implementation of the selected site remedy. They set controls or restrictions on hazardous

substances or pollutant-related activities.

Tables 3-2 through 3-7 list the ARARs and TBCs that are associated with this EE/CA.

3.5 REMOVAL ACTION SCHEDULE

The removal action schedule will be determined by the Navy in conjunction with USEPA and RIDEM,
based upon applicable requirements as laid out in the NCP and CERCLA. The schedule will ensure
adequate protection of human health and the environment and will be consistent with the NCP and
CERCLA guidance. The schedule will be developed and included as part of a Work Plan for the removal
action to be developed following approval of this EE/CA. The removal action schedule will include the

following elements:

e Draft EE/CA

e Draft Final EE/CA

e Final EE/CA

e Action Memorandum

e Conduct Removal Action

e Closure Report (draft and final)

W5211740F 3-5 CTO WE52



4.0 IDENTIFICATION AND ANALYSIS OF REMOVAL ACTION ALTERNATIVES

4.1 STATUTORY AND POLICY CONSIDERATIONS

Examples of removal actions that are considered appropriate for a non-time-critical removal action are
identified by the USEPA in the NCP (40 CFR 300.415). USEPA guidance also recommends the

identification of a limited number of applicable alternatives for detailed analysis.

General response actions for soil that would meet the RAOs by eliminating, reducing, or controlling potential
human health and ecological risks are evaluated to identify applicable source removal alternatives. The
general categories of response actions include: administrative actions that prevent, reduce, or control
exposures to COCs; source removal actions that prevent, reduce, or control exposures to COCs; and

treatment actions that prevent, reduce, or control exposures to COCs.

The NCP identifies the following appropriate engineering controls or removal actions that reduce potential

human health and ecological risks:

e Fences, warning signs, or other site security precautions.

e Capping the source to prevent contact and reduce COC migration.

e Excavation, consolidation, or removal of the source to prevent contact and reduce COC migration.

¢ Drainage controls to reduce the migration of COCs.

e Containment, treatment, disposal, or incineration of source materials to prevent contact and reduce
COC migration.

e Application of chemicals to reduce the migration or to minimize its effects.

The NCP recommends the consideration of removal action alternatives that, once implemented, would also
contribute to the long-term RAOs. The NCP recommends the consideration of removal alternatives that
utilize treatment technologies as the preferred alternative.

4.2 DEVELOPMENT OF REMOVAL ACTION ALTERNATIVES

To assess general response actions for site remediation, a variety of available remedial technologies are

examined and those technologies that warrant further consideration are identified based on the
applicability of the technology for the site-specific conditions and COC types.

W5211740F 4-1 CTO WE52



RAOs for the MRP Site 1, RVCP Area, were developed to address PAHs and metals in surface soils at
concentrations exceeding target cancer risk levels and RIDEM I/C DEC. The following three removal

action alternatives were developed based on the identified RAOs, ARARs and removal goals:

e Alternative No. 1 - No Action
e Alternative No. 2 — Land Use Controls (LUCs) and Maintenance of Existing Fence

e Alternative No. 3 — Excavation with Offsite Disposal, and LUCs

Alternatives that meet the RAOs are considered and are further evaluated based on their effectiveness,
implementability, and cost. The effectiveness of an alternative refers to its ability to achieve the RAOs
within the scope of the removal action. Effectiveness is evaluated for short-term and long-term protection
of public health, the community, the environment, and on-site workers; compliance with ARARs, and
reduction of toxicity, mobility, and volume of COCs through treatment. Short-term effectiveness
addresses the risks during remedy implementation, before RAOs have been met, while long term

effectiveness addresses the risks after implementation, after the RAOs have been met.

Implementability refers to the technical and administrative feasibility of the alternative, the availability of
required services and materials, and regulatory and community acceptance. The cost evaluation
compares the cost for the various alternatives in terms of direct and indirect capital costs, as well as the
expected operation and maintenance (O&M) costs. The costs presented in this EE/CA are based on

vendor quotes, cost estimating software, engineering judgment, and experience on similar projects.

4.3 ALTERNATIVE NO. 1: NO FURTHER ACTION

By definition under the NCP and USEPA guidance, the “No Action” alternative is used as a baseline for
comparison against other removal alternatives that incorporate removal actions. Since the Navy has
already implemented a removal action (engineering controls) by installing a fence around the Site, this
alternative is designated as the “no further action” alternative. The fence would not be removed and the
Site soil would remain “as is” in the present location and condition. This alternative provides a basis for

comparison of other remedial alternatives and is required to be evaluated in accordance with CERCLA.
4.3.1 Effectiveness

The “No Action” alternative would not be effective because it does not reduce COC concentrations,
toxicity, mobility, or volume. 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

potential COC migration. COCs could leach into the groundwater or be transported to Narragansett Bay
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by surface water runoff or erosional factors. This alternative does not achieve the RAOs developed for

the site.

4.3.2 Implementability

The “No Action” alternative is readily implementable in a technical sense because no actions would be
taken; however, this alternative is not implementable in an administrative sense because it would not

achieve the site RAOs.

4.3.3 Cost

There would be no capital costs because no actions would be taken. O&M costs would be nominal and

would consist primarily of fence inspections and maintenance.

4.4 ALTERNATIVE NO. 2: LUCs AND MAINTENANCE OF EXISTING FENCE

Alternative 2 relies on LUCs (e.g., deed restrictions/base instruction, fencing and signage) to limit
potential exposure to COCs in surface soil by restricting access, future use, activities and development of
the Site. This alternative does not utilize engineered treatment, removal, or containment to address
contaminated soils.

441 Effectiveness

This alternative would reduce the potential risk to human health by placing LUCs to restrict access to soils
contaminated by PAHs and metals in the RVCP area. The alternative is protective of human health in the
short term, and would also offer some long term protection once the LUCs are implemented and properly
maintained. There would be no significant reduction in toxicity, mobility and volume of contaminants
since no active treatment technologies would be employed. Any reduction in contaminant concentrations
would be moderately low and would be limited to what (if any) occurs due to natural degradation. This
alternative prevents receptors from gaining access to the fenced-in contaminated area, but does not
prevent or reduce COC migration beyond the fenced area. COCs could leach into the groundwater or be
transported to Narragansett Bay through erosion and by surface water runoff. In addition, this alternative
complies with the location-specific ARARs presented in Table 3-4, but does not comply with the chemical-
specific ARARs in Table 3-3.
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4.4.2 Implementability

Alternative 2 is readily implementable and would involve placement of additional warning signs, and
maintenance and periodic inspections of the signs and the existing fence. The purchase and placement,
of signs would be easily implemented given the availability of materials and qualified contractors. The
administrative processes that are necessary to implement LUCs and a long term management plan

currently exist and can be easily executed.
4.4.3 Cost

A detailed estimate of capital, O&M, and present-worth costs for Alternative 2 is provided in Table 4-1.
Present-worth costs were developed for a 30-year period at a 2.3 percent discount rate. The total cost for

this alternative is estimated to be approximately $200,000 over 30 years.
4.5 ALTERNATIVE NO. 3: EXCAVATION WITH OFF-SITE DISPOSAL, AND LUCs

In Alternative No. 3, soil at locations where COC concentrations exceed the cleanup goals presented in
Table 3-1 would be excavated and transported off-site to a licensed treatment, storage and disposal
facility (TSDF) for final disposal, following waste characterization sampling. Based on experience with
soil removal actions at other NAVSTA Newport sites, it is assumed for this EE/CA that the excavated soil
can be disposed of as a non-hazardous material. Confirmatory sampling of the base and sidewalls of the
excavated area would also be conducted as part of the excavation activities to ensure that remedial goals

are achieved.

The horizontal extent (i.e. footprint) of the excavation has already been determined by the focused HHRA
which calculated individual cancer risk for samples collected in the RVCP, as shown in Figure 4-1. The
lateral extent of the affected soil is estimated to cover an area of approximately a 33,414 ft>. The
available sampling data show elevated COC concentrations mainly within the 0 to 6-inch depth-interval,
but up to a depth of 1 ft bgs in some locations. Deeper soil data for the RVCP area indicate that COC
concentrations are below RIDEM criteria.

Based on the existing data, soil in this area would be excavated to an initial depth of 1 ft bgs.
Confirmatory samples collected from the bottom and sidewalls of the excavation would be analyzed for
PAHs and metals and the results would be compared to the RIDEM I/C DEC. These results are listed in
Table 3-1 as removal goals for identified COCs in site soil. If the data comparison shows exceedances of

the RIDEM I/C DEC criteria, additional excavation would be conducted, to a maximum depth of 2 feet in
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the area(s) where the exceedances occur. New confirmatory samples would be collected, and the data

screened as described above.

If confirmatory soil sampling determines that the RAOs have been achieved after 1 ft of soil has been
excavated, or when 2 feet of soil have been removed from areas that require additional excavation, the
Site would be restored by backfilling the excavated area with clean fill. Backfill material would meet
specifications for cleanliness and structural stability through fill source origin letters and geotechnical
data. The backfilled area would be covered with six inches of topsoil, regraded to the approximate
original elevation, and re-vegetated to provide adequate drainage of the site and to minimize erosion
within the area. Appropriate erosion control and dust control measures would be installed and maintained

in the excavation and staging areas until the area has been re-vegetated.

For costing purposes in this EE/CA, it is assumed that the average depth of excavation would be
1.0 ft bgs, although the actual depth will be based on the results of the confirmatory samples and could
potentially extend to a maximum of 2 ft bgs, especially in the northern part of the RVCP area where the
firing range was located. The depth to groundwater in this area is generally between 5 and 12 ft bgs;

therefore, the excavation area should not require dewatering.

Following excavation and restoration activities, LUCs would be implemented to restrict the duration of
camping to 14 days and to prevent activities (e.g., digging or other intrusive activities) which would
compromise the backfill material placed in the excavation footprint. The major components of Alternative

No. 3 are listed below and include:

e Mobilization/demobilization

¢ Additional delineation sampling

e Site clearing (removal of existing fences)
e Excavation

o Offsite disposal

e Site restoration

e LUCs Implementation and Maintenance

451 Effectiveness

Excavation is a well-proven remedial option and would be effective for remediating soil at the Site.
Control of fugitive dust may be required during excavation to protect on-site workers and the surrounding

community. Excavation, combined with subsequent offsite treatment and/or disposal, would be a

permanent solution and would attain the RAOs for the protection of human health and the environment,
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and the prevention of the migration of contaminants. The alternative is protective of human health in the
short term, and would also offer long term protection once the LUCs are implemented and properly
maintained. This alternative complies with the ARARSs.

452 Implementability

Excavation is a readily implementable technology for soil at the site and has been used successfully at
other areas of NAVSTA Newport. Excavation contractors are readily available and TSDFs are available
for offsite disposal of the excavated materials. Transportation and TSDF requirements must and can be
met for offsite disposal of the excavated materials. No special construction or operational issues exist to
technically implementing this option. Although no onsite permits would be required for CERCLA work,
because the work area is located near the coastline, additional coordination among state and local

agencies may be required particularly in regards to Coastal Zone Management provisions.

LUCs for Alternative 3 would be readily implementable and would involve camping rules containing
restrictions on stay durations and a list of unpermitted activities. In addition, periodic inspections would
be conducted of the grass covered backfill area to verify its condition. The administrative processes that
are necessary to implement LUCs and a long term management plan currently exist and can be easily
executed.

453 Cost

The relative costs may range from moderate to high if dewatering (not expected) is required and based
on the quantity of material that must be transported to TSDFs. The estimated cost for this alternative is
presented in Table 4-2 and is expected to be approximately $841,360. Excavation of contaminated
portions of the Site would render the site suitable for the intended restricted recreational use. LUCs
inspections and Five-Year Reviews will be included in subsequent O&M costs associated with this

alternative.
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5.0 COMPARATIVE ANALYSIS OF REMOVAL ACTION ALTERNATIVES

The results of the comparative analysis of the alternatives are presented in Table 5-1. Each of the three
alternatives are technically feasible to implement, but because the No Action Alternative (Alternative No.
1) would not achieve primary evaluation criteria, it is not implementable in an administrative sense. The
alternatives vary in terms of cost, protectiveness, effectiveness, and ability to meet the RAOs. Alternative
No. 1 does not meet RAOs and would be the least effective and the least protective of human health and
the environment because elevated COC concentrations in soil would not be mitigated. Because
Alternative No. 1 includes no actions, it also has the lowest cost. Alternative No. 2 (LUCs and
Maintenance of Existing Fence) partially meets the RAOs and partially complies with the ARARSs.
Although these institutional and engineering controls could be implemented to prevent exposure to
elevated COC concentrations, this alternative would not reduce COC migration. The elevated COC
concentrations would remain in soil and the Site would not be suitable for unlimited use and unrestricted
exposure, nor for recreational use. Instead, Alternative No. 2 would require implementation of LUCs, and

a Site maintenance program in perpetuity.

Alternative No. 3 (Excavation with Offsite Disposal, and LUCs) meets the RAOs and complies with the
ARARs. Alternative No. 3 offers the greatest protection of human health and the environment and would
be the most effective in the long-term because COCs would be removed and the Site would be rendered
suitable for its intended use as a restricted recreational area within an industrial/commercial facility. LUCs
would be required to confirm the integrity of the backfilled camping area and camping restrictions
(duration of stay and prohibited activities). There would be O&M costs associated with annual LUC
inspections and Five Year Reviews. Capital costs associated with Alternative No. 3 are higher than those
for Alternative No. 2, but with the removal of the existing chain-link fence, the entire camping area will be

accessible to recreational users.
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6.0 RECOMMENDED REMOVAL ACTION ALTERNATIVE

Based on the comparative analysis of the three removal action alternatives, the Navy believes that
Alternative No. 3 — Excavation with Offsite Disposal and LUCs — would be the most effective option for
achieving the RAOSs, protecting human health and the environment, and facilitating property reuse as a
recreational area. This alternative best satisfies the evaluation criteria and would provide a more
permanent site remedy than the other alternatives. This alternative is estimated to cost approximately
$841,360 and the removal action would take approximately three to four months to complete. Planning,
implementation, and reporting associated with this remedy would take approximately two to three months

and the field effort would take approximately one month.
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TABLE 2-1
ANALYTICAL RESULTS - DETECTED COMPOUNDS IN SURFACE SOIL (MAY, 2009)
MRP SITE 1, CARR POINT, NAVSTA NEWPORT, RHODE ISLAND

PAGE 1 OF 2
SAMPLE ID CRP-SB01-0001 | CRP-SB09-0001
LOCATION ID CRP-SB01 CRP-SB09
SAMPLE DATE 05/12/09 05/12/09
TOP DEPTH PAL RES RSL OFT OFT
BOTTOM DEPTH 1FT 1FT
QC NORMAL NORMAL
VOLATILES (UG/KG)
2-BUTANONE 10000000| 2800000 72 UJ 80 UJ
ACETONE 7800000| 6100000 72 U 80 UJ
BENZENE 2500 1100 7.2 U 8 U
BROMODICHLOROMETHANE 10000 280 7.2 U 8 U
CARBON DISULFIDE 67000 72 U 8 U
CHLOROFORM 1200 300 7.2 U 8 U
CIS-1,2-DICHLOROETHENE 630000 78000 7.2 U 8 U
ETHYLBENZENE 71000 5700 72 U 8 U
ISOPROPYLBENZENE 27000 220000 72 U 8 U
METHYL CYCLOHEXANE 72 U 8 U
METHYLENE CHLORIDE 45000 11000 14 U 16 U
TETRACHLOROETHENE 12000 570 7.2 U 8 U
TOLUENE 190000 500000 7.2 U 8 U
TOTAL 1,2-DICHLOROETHENE 70000 7.2 U 8 U
TOTAL XYLENES 110000 60000 72 U 8 U
TRICHLOROETHENE 13000 2800 7.2 U 8 U
VINYL CHLORIDE 20 60 14 U 16 U
SEMIVOLATILES (UG/KG)
1,1-BIPHENYL 800| 390000 2000 U 300 J
2-METHYLNAPHTHALENE 29000 31000 2000 U 1400 J
ACENAPHTHENE 29000 340000 2000 U 15000
ACENAPHTHYLENE 23000 340000 2000 U 2000 U
ANTHRACENE 29000( 1700000 2000 U 16000 J
BENZO(A)ANTHRACENE 900 150
BENZO(A)PYRENE 400 15
BENZO(B)FLUORANTHENE 900 150
BENZO(G,H,)PERYLENE 800
BENZO(K)FLUORANTHENE 900
CARBAZOLE
CHRYSENE 400
DIBENZO(A,H)ANTHRACENE 400 15
DIBENZOFURAN
FLUORANTHENE 20000 230000
FLUORENE 28000 230000
INDENO(1,2,3-CD)PYRENE 900 150
NAPHTHALENE 29000 3900
N-NITROSODIPHENYLAMINE 99000
PHENANTHRENE 29000 170000
PYRENE 1100| 170000

RES RSL=RESIDENTIAL REGIONAL SCREENING LEVEL (USEPA)
BLACK SHADING-EXCEEDS AT LEAST ONE CRITERION; GRAY SHADING-DETECTED;
W5211740F U-NOT DETECTED; J-QUANTITATION APPROXIMATE; NA-NOT ANALYZED
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TABLE 2-1

ANALYTICAL RESULTS - DETECTED COMPOUNDS IN SURFACE SOIL (MAY, 2009)
MRP SITE 1, CARR POINT, NAVSTA NEWPORT, RHODE ISLAND

PAGE 2 OF 2
SAMPLE ID CRP-SB01-0001 | CRP-SB09-0001
LOCATION ID CRP-SBO1 CRP-SB09
SAMPLE DATE 05/12/09 05/12/09
TOP DEPTH PAL RES RSL OFT OFT
BOTTOM DEPTH 1FT 1FT
QcC NORMAL NORMAL
PESTICIDES/PCBS (UG/KG)
4,4-DDD 2000 12 J 36 J
4,4-DDE 1400 1.2 30
4,4-DDT 21 1700 3.4 J
ALPHA-BHC 77 0.4 U 0.41 U
ALPHA-CHLORDANE 500 1600 04 U 0.41 U
AROCLOR-1260 371 220 19 20 U
DIELDRIN 4.9 30 3 UJ 7 UJ
ENDOSULFAN | 37000 0.4 U 0.41 U
ENDOSULFAN Ii 37000 08 U 0.81 U
ENDOSULFAN SULFATE 37000 08 U 081 U
ENDRIN 1800 08 U 0.81 U
ENDRIN ALDEHYDE 1800 08 U 0.81 U
ENDRIN KETONE 1800 08 U 0.81 U
GAMMA-BHC (LINDANE) 520 0.79 53
GAMMA-CHLORDANE 500 1600 0.4 U 0.41 U
HEPTACHLOR EPOXIDE 53 0.4 U 0.41 U
PROPELLANTS (MG/KG)
2,4-DINITROTOLUENE 0.9 1.6 NA NA
NITROGLYCERIN 6.1 0.61 NA NA
METALS (MG/KG)
ALUMINUM 7700 13400 J
ANTIMONY 0.27 3.1 1.8 UJ
ARSENIC 7 0.39 13.6 J
BARIUM 330 1500 25.9 J 37 J
BERYLLIUM 0.4 16 0.33 J 0.36 J
CALCIUM 14200 J
CHROMIUM 26 280 19.4 J 13.4 J
COBALT 13
COPPER 28
IRON
LEAD 11
MAGNESIUM
MANGANESE 220
MERCURY 0.1
NICKEL 38 150 31.3 16.5
POTASSIUM
SELENIUM 0.52
SILVER 4.2
SODIUM
VANADIUM 78
ZINC 46
PETROLEUM HYDROCARBONS (MG/KG)
DIESEL RANGE ORGANICS 500
GASOLINE RANGE ORGANICS 500
Notes:

PAL - Project Action Limit = Lower of RIDEM Direct Exposure Criteria for Residential Soil and ORNL and Eco SSI

RES RSL=RESIDENTIAL REGIONAL SCREENING LEVEL (USEPA)
BLACK SHADING-EXCEEDS AT LEAST ONE CRITERION; GRAY SHADING-DETECTED;

W5211740F U-NOT DETECTED; J-QUANTITATION APPROXIMATE; NA-NOT ANALYZED
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TABLE 2-2

ANALYTICAL RESULTS - DETECTED COMPOUNDS IN SURFACE SOIL (JANUARY 2010)
MRP SITE 1, CARR POINT, NAVSTA NEWPORT, RHODE ISLAND

PAGE 1 OF 3
SAMPLE ID CRP- CRP- CRP- CRP- CRP- CRP- CRP- CRP- CRP- CRP- CRP- CRP- CRP- CRP- CRP-
SS100- [SS100- |SS101- [SS101- |SS101- [SS102- [SS102- |SS103- |SS104- |SS104- [|SS105- |SS106- |SS106- |SS107-  |SS108-
0006 0612 0006 0006-D  |0006-AVG |0006 0612 0006 0006 0612 0006 0006 0612 0006 0006
LOCATION ID CRP- CRP- CRP- CRP- CRP- CRP- CRP- CRP- CRP- CRP- CRP- CRP- CRP- CRP- CRP-
SS100 [SS100 [SS101  [SS101  [ss101  [sS102  |SS102  |SS103  |SS104  [SS104  [Ss105  [ss106  |ss106  |sS107  [SS108
SAMPLE DATE 01/19/10 |01/19/10 |01/19/10 |01/19/10 |01/19/10 |01/19/10 |01/19/10 |01/19/10 |01/19/10 |01/19/10 |01/19/10 |01/19/10 |01/19/10 |01/19/10 |01/19/10
TOP DEPTH OFT 05FT [|OFT OFT OFT OFT 05FT |OFT OFT 05FT |OFT OFT 05FT |OFT OFT
BOTTOM DEPTH 05FT |1FT 05FT |05FT |05FT |05FT |1FT 05FT |05FT |1FT 05FT |05FT |1FT 05FT |05FT
SACODE NORMAL [NORMAL [ORIG DUP AVG NORMAL |NORMAL |[NORMAL [NORMAL |[NORMAL |[NORMAL |[NORMAL |[NORMAL |[NORMAL [ORIG
QC TYPE PAL |[NM NM NM FD NM NM NM NM NM NM NM NM NM NM NM
POLYCYCLIC AROMATIC
HYDROCARBONS (MG/KG)
2-METHYLNAPHTHALENE 123 313 J] 1.19 J| 0.793 J| 0669 J| 0731 J| 3.11 J] 268 J 29 J 1263 o017 U 2.02| 0292 J| 0.164 U| 0174 U] 0.189 U
ACENAPHTHENE 43 35 15.7 6.42 6.23 6.325 26.2 37.1 18.4 14.4 0.436 20.9 0.919| 0.164 U| 0.174 U| 0.244 J
ACENAPHTHYLENE 23| 478 U| 0247 J| 0795 U| 1.01 U[ 09025 U] 433 U] 426 U| 436 Ul 088 U] 0.17 U] 0935 U 0.1 J| 0.0982 J| 0.071 J| 0.189 U
ANTHRACENE 35 4 228 10.1 10.8 10.45 35 57.1 282 234 0.701 32.6 207 0115 J] 0.5 J 0.471
BAP EQUIVALENT-HALFND 425.406| 158.6957| 111.2742| 116.239| 113.7566] 357.701| 378.535| 323.099| 160.661| 7.76604] 284.021| 44.0369| 0.892311| 0.514072| 5.45913
BAP EQUIVALENT-POS 425.406| 158.6957| 111.2742| 116.239| 113.7566] 357.701| 378.535| 323.099| 160.661| 7.76604] 284.021| 44.0369| 0.892311| 0.514072| 5.45913

BENZO(A)ANTHRACENE 78.4 77.3 239 223 4.65 207 0.609
BENZO(A)PYRENE 81.9 79.2 260 223 5.28 191
BENZO(B)FLUORANTHENE 72.4 67.5 270 172 4.95 185
BENZO(G,H,I)PERYLENE 50.3 514 178 144 3.98 114
BENZO(K)FLUORANTHENE 25.1 23.45 108 59.6 1.86 66.7
CHRYSENE 108 J 1021 J 255 303 6.44 254
DIBENZO(A,H) ANTHRACEN 13.7 14.65 46.1 47.3 23 1.12 40.6
E
FLUORANTHENE 73.6 68.85 214 332 165 128 5.1 178
FLUORENE ] 7 N N Y 3 N % MY 0 CE
INDENO(1,2,3-CD)PYRENE 49.8 50.9 79.4 3.81 0.366 0.222 J
PHENANTHRENE 43.7 41.9 42.8 85. 1 0.406 0.612 191 J
PYRENE 83.8 80.85 0.81 391 J
METALS (MG/KG)
LEAD 150 63.4 76
PAL - PROJECT ACTION LIMIT = RIDEM DIRECT EXPOSURE CRITERIA FOR RESIDENTIAL SOIL
BLACK SHADING-EXCEEDS AT LEAST ONE CRITERION; GRAY SHADING-DETECTED,;
W5211740F U-NOT DETECTED; J-QUANTITATION APPROXIMATE; NA-NOT ANALYZED CTO WE52



TABLE 2-2
ANALYTICAL RESULTS - DETECTED COMPOUNDS IN SURFACE SOIL (JANUARY 2010)
MRP SITE 1, CARR POINT, NAVSTA NEWPORT, RHODE ISLAND

PAGE 2 OF 3

SAMPLE ID CRP- CRP- CRP- CRP- CRP- CRP- CRP- CRP- CRP- CRP- CRP- CRP- CRP- CRP- CRP-

SS108- |SS108- |SS108- [SS109- |Ss110- |Ss110- [|ss111- [|sSS112- |SS112- |SS113- [SS114- |SS114- |SS115- |SS115- |SS115-

0006-D  [0006-AVG 0612 0006 0006 0612 0006 0006 0612 0006 0006 0612 0006 0006-D  |0006-AVG
LOCATION ID CRP- CRP- CRP- CRP- CRP- CRP- CRP- CRP- CRP- CRP- CRP- CRP- CRP- CRP- CRP-

SS108 [SS108  |ss108  [ss109  [ss110  [ss110  [ss111  [ss112  [ss112  [ss113  [ss114  [ss114  [ss1i5  [ss115  [ss1i5
SAMPLE DATE 01/19/10 |01/19/10 |01/19/10 |01/19/10 |01/19/10 |01/19/10 |01/19/10 |01/19/10 |01/19/10 |01/19/10 |01/19/10 |01/19/10 |01/19/10 |01/19/10 |01/19/10
TOP DEPTH 0FT 0FT 05FT |0FT 0FT 05FT |0FT 0FT 05FT |0FT 0FT 05FT |0FT OFT 0FT
BOTTOM DEPTH 05FT |05FT |1FT 05FT |05FT |1FT 05FT |05FT |1FT 05FT |05FT |1FT 05FT |05FT |05FT
SACODE DUP AVG NORMAL [NORMAL [NORMAL |[NORMAL [NORMAL [NORMAL |[NORMAL |[NORMAL [NORMAL [NORMAL |ORIG DUP AVG
QC TYPE PAL |FD NM NM NM NM NM NM NM NM NM NM NM NM FD NM
POLYCYCLIC AROMATIC
HYDROCARBONS (MG/KG)
2-METHYLNAPHTHALENE 123| 0.186 U] 0.1875 U] 0.174 U| 0.08 J| 0.176 U| 0156 U| 0184 U| 0162 U| 0.0472 J| 0176 U| 0165 U| 0148 U| 0164 U| 0195 U] 0.1795 U
ACENAPHTHENE 43| 0.157 J| 0.2005 J| 0.174 U 0.976| 0133 J| 0142 J| 0.184 U| 0.0834 J| 0283 J| 0147 J| 0.165 U| 0.148 U| 0.164 U| 0.195 U| 0.1795 U
ACENAPHTHYLENE 23| 0186 U] 0.1875 U] 0.174 U] 0.181 U] 0176 U| 0156 U| 0184 U| 0162 U| 0156 U| 0176 U| 0.059 J| 0148 U| 0.369 D| 0.118 J| 0.2435 J
ANTHRACENE 35/ 0227 J| 0.349 J| 0.0722 J 181 0237 J| 0256 J| 0184 U[ 0.148 J 05| 0262 J| 0165 U[ 0148 U[ 0.194 J| 0.0676 J| 0.1308 J
BAP EQUIVALENT-HALFND 2.39469| 3.92691| 1.26845| 16.9985| 2.58242| 2.85622| 0.373063| 1.61829| 11.2408| 2.37021| 0.415036| 0.151696| 1.17533| 0.45443| o0.81488
BAP EQUIVALENT-POS 2.39469| 3.92691| 1.26845| 16.9985| 258242 2.85622| 0.373063| 1.61829] 11.2408] 2.37021| 0.415036| 0.076956| 1.17533| 0.35693| 0.76613
BENZO(A)ANTHRACENE 2.45 10.6 157 177 IR 0948 J 931 J 0.264 J| 0.0592 J| 0.823 J| 0251 J| 0537 J
BENZO(A)PYRENE 2.775 11.6 18 1.12 7.47 0.287 J| 0.0592 JICREE] 0277 JRERE
BENZO(B)FLUORANTHENE 2.505 11 1.7 . 1.01 5.03 0.282 J| 0.0697 JJEEZIN] 0341 J| 0.6305 J
BENZO(G,H,)PERYLENE 1.83 7.77 1.25 IWI] 0254 J 0.83 418 0.203 J| 0.0632 J 0.553| 0216 J| 0.3845 J
BENZO(K)FLUORANTHENE 0.934 4.22 0.617 0.672| 0.0818 J 0.399 1.25 0.651] 0114 J| 0.148 U 0.36] 0112 J| 0.236 J
CHRYSENE 3.57 14.3 2.25 0.345 J 15J 213 J 17 IPREETE 1530 0510 1.02J
DIBENZO(A,H)ANTHRACEN | 0.4] 0.268 J R4l Xyl 0.324 J 0.0557 J| 0.216 J 2.04 0.0518 J| 0.148 U| 0.154 J| 0.195 U] 0.154 J
E
FLUORANTHENE 20 1.92 2.56 . 1.72 ! 0.291 J 1.07 3.74 1.9 0.365| 00904 J| 1.85 J| 0534 J| 1.192 J
FLUORENE 28| 0.0846 J| 0.1243 J| 0.174 U 0.651| 0.0782 J| 0.083 J| 0.184 U| 0.162 U| 0.166 J| 0.0832 J| 0.165 U| 0.148 U| 0.078 3| 0.195 U] 0.078 J
INDENO(1,2,3-CD)PYRENE 116 J 1725 1.23 0.215 J 0.81 2.63 IS 0.201 J| 0.0476 J 0569 0191 J| 038 J
NAPHTHALENE 0.186 U[ 0.0686 J 0.176 U 0.184 U| 0.162 U| 0.0582 J| 0.176 U] 0.165 U] 0.148 U] 0.164 U| 0.195 U] 0.1795 U
PHENANTHRENE a0[ 103 J] 1.47 J| 0309 J 6.73 0.908 1.01] 0.153 J 0.592 259 0953 017 J| 0148 U| 142 3| 029 J| 0855 J
PYRENE 13 192 J] 2915 J 0.708 11 1.82 211] 0.306 J 118 6.9 1.78 0.442| 0.0996 J| 226 J| 0.651 J| 1.4555 J
METALS (MG/KG)
LEAD 150 60.1 68.05 316 222 116 109 60.4 58 474 493 75.7 25.7 64.2 727 68.45

PAL - PROJECT ACTION LIMIT = RIDEM DIRECT EXPOSURE CRITERIA FOR RESIDENTIAL SOIL
BLACK SHADING-EXCEEDS AT LEAST ONE CRITERION; GRAY SHADING-DETECTED;

W5211740F U-NOT DETECTED; J-QUANTITATION APPROXIMATE; NA-NOT ANALYZED CTO WES52




TABLE 2-2
ANALYTICAL RESULTS - DETECTED COMPOUNDS IN SURFACE SOIL (JANUARY 2010)
MRP SITE 1, CARR POINT, NAVSTA NEWPORT, RHODE ISLAND

PAGE 3 OF 3

SAMPLE ID CRP- CRP- CRP- CRP- CRP- CRP- CRP- CRP- CRP- CRP- CRP- CRP- CRP- CRP-

SS116- |SS116- |SS117- [SS118- |SS118- |SS119- |SS120- |SS120- [SS121- |SS122- |SS122- |SS122- |SS122- |SS123-

0006 0612 0006 0006 0612 0006 0006 0612 0006 0006 0006-D 0006-AVG|0612 0006
LOCATION ID CRP- CRP- CRP- CRP- CRP- CRP- CRP- CRP- CRP- CRP- CRP- CRP- CRP- CRP-

SS116 SS116 SS117 SS118 SS118 SS119 SS120 SS120 SS121 SS122 SS122 SS122 SS122 SS123
SAMPLE DATE 01/19/10 |01/19/10 |01/19/10 |01/19/10 |01/19/10 |01/19/10 |01/19/10 |01/19/10 |01/19/10 |01/19/10 |01/19/10 |01/19/10 |01/19/10 |01/19/10
TOP DEPTH OFT 05FT OFT OFT 05FT OFT OFT 05FT OFT OFT OFT OFT 05FT OFT
BOTTOM DEPTH 05FT 1FT 05FT 05FT 1FT 05FT 05FT 1FT 0.5FT 05FT 05FT 0.5FT 1FT 05FT
SACODE NORMAL |[NORMAL |[NORMAL [NORMAL |NORMAL [NORMAL [NORMAL |[NORMAL [NORMAL |ORIG DUP AVG NORMAL |[NORMAL
QC TYPE PAL |NM NM NM NM NM NM NM NM NM NM FD NM NM NM

POLYCYCLIC AROMATIC
HYDROCARBONS (MG/KG)

2-METHYLNAPHTHALENE 123] 0.192 U 0.172 U] 0.221 U] 0.174 U| 0.188 U| 0.168 Ul 0.176 U| 0.152 U] 0.149 U| 0.166 U| 0.173 U| 0.1695 U| 0.162 U] 0.149 U

ACENAPHTHENE 43 0192 U[ 0.172 U| 0.221 U[ 0.174 U| 0.188 U| 0.168 U| 0.176 U| 0.152 U| 0.149 U| 0.166 U| 0.173 U| 0.1695 U| 0.162 U| 0.149 U
ACENAPHTHYLENE 23] 0.192 U] 0.172 U] 0221 U] 0.174 U] 0.188 U| 0.168 U| 0.176 U| 0.152 U| 0.0499 J| 0.314 J| 0.201 J| 0.2575 J| 0.162 U| 0.0733 J
ANTHRACENE 35| 0.192 U] 0.172 U[ 0221 U[ 0.09 J| 0.0676 J| 0.168 U| 0.0762 J| 0.152 U| 0.0522 J| 0.218 J| 0.128 J| 0.173 J| 0.162 U| 0.0958 J
BAP EQUIVALENT-HALFND 0.278354| 0.244679] 0.525839] 0.726172| 0.489487| 0.408762| 0.600235| 0.218876| 0.756981| 1.06166| 0.668005| 0.864833| 0.20004| 0.741116
BAP EQUIVALENT-POS 0.182354| 0.158679] 0.415339] 0.726172| 0.489487| 0.324762| 0.600235| 0.142876| 0.756981| 1.06166| 0.668005| 0.864833| 0.11904] 0.741116
BENZO(A)ANTHRACENE 09| o014 J[ 0137 J| 0318 J| 045 J| 0349 J| 025 J] 0361 J 0.118 J| 0.559 J| 0.878 J| 0.423 J| 0.6505 J| 0.0828 J| 0.507 J
BENZO(A)PYRENE 0.4] 0141 J| 0.121 J| 0.324 J 0.333 J| 0.249 J
BENZO(B)FLUORANTHENE | 09| 0.159 J[ 0.14 J[ 0.353 J 0.582 0.377| 0301 J 0.476] 0.129 J 0.58 0.885 0.596] 0.7405] 0.1 J 0.568
BENZO(G,H,)PERYLENE 0.8] 0.105 J| 0.0887 J| 0219 J 0.361] 0235 J| 0.184 J| 0.305 J| 0.0909 J 0.382 0.52| 0.341 J| 0.4305 J| 0.0715 J 0.353
BENZO(K)FLUORANTHENE | 0.9] 0.0654 J| 0.0603 J| 0.15 J| 0.225 J| 0.148 J| 0.2 J| 0.176 J| 0.0608 J| 0.255 J| 0.326 J| 0.208 J| 0.267 J| 0.0499 J| 0.233 J
CHRYSENE 0.4 0.2 J| 0206 J 0.725 J 1.0125 J
DIBENZO(A,H)ANTHRACEN | 0.4] 0.192 U[ 0.172 U| 0.221 U| 0.0788 J| 0.0596 J| 0.168 U| 0.0714 J| 0.152 U[ 0.0737 J| 0.115 J| 0.0913 J][0.10315 J[ 0.162 U| 0.0758 J
E

FLUORANTHENE 20 0.241] 0284 J 0.481 0.678 0.52 0.384] 0582 02213 0.857 1.47 0.889] 1.1795 0.156 J 0.81
FLUORENE 28] 0.192 U] 0.172 U[ 0.221 U[ 0.174 U| 0.188 U| 0.168 U| 0.176 U| 0.152 U| 0.149 U| 0.0602 J| 0.173 U| 0.0602 J| 0.162 U[ 0.149 U
INDENO(L,2,3-CD)PYRENE | 0.9] 0.106 J[ 0.0917 J| 0.223 J 0.373| 0223 J| 0.191 J| 0308 J| 0084 J 0.381 0528 0.33 J| 0.429 J| 0.0681 J 0.338
NAPHTHALENE 54| 0.192 U] 0.172 U[ 0.221 U[ 0.174 U| 0.188 U| 0.168 U| 0.176 U| 0.152 U| 0.149 U| 0.166 U| 0.173 U] 0.1695 U| 0.162 U[ 0.149 U
PHENANTHRENE 20| 0113 J[ 0.5 J| 0202 J| 0338 J| 024 J| 0183 J| 0291 J| 0.0778 J 0299 0.84 J| 0.467 J| 0.6535 J| 0.0758 J| 0.295 J
PYRENE 13[ 0218 J[ 0259 J 0.502 0.633 0524 0375 0548 0.197 J 0.801] 1.81 J| 1.06 J| 1.435J| 019 J 0.955
METALS (MG/KG)

LEAD 150 485 285 96.6 118 825 61.9 59.5 452 232 100 157 1285 22.7 36

PAL - PROJECT ACTION LIMIT = RIDEM DIRECT EXPOSURE CRITERIA FOR RESIDENTIAL SOIL
BLACK SHADING-EXCEEDS AT LEAST ONE CRITERION; GRAY SHADING-DETECTED;
W5211740F U-NOT DETECTED; J-QUANTITATION APPROXIMATE; NA-NOT ANALYZED CTO WES52



TABLE 2-3
CHEMICAL OF POTENTIAL CONCERN (COPC) SELECTION - SURFACE SOIL
MRP SITE 1, CARR POINT, NAVSTA NEWPORT, RHODE ISLAND

RIDEM Soil
Frequency Minimum Maximum Averqge Average all EP_A So?l Resi.dential Background
Parameter . Detected Detected Positive ) Residential Direct . COPC
of Detection . . Concentrations . Concentration
Concentration | Concentration | Detects Screening Level Exposure
Criteria

Metals(mg/kg)
ALUMINUM 2/2 11100 13400 12000 12000 7700 N NA 11800 YES
ARSENIC 2/2 13.6 151 14 14 0.39 C 7 4.03 YES
CHROMIUM 2/2 134 194 16 16 0.29 C 390 9.87 YES
COBALT 2/2 8.5 15.3 12 12 23N NA 2.87 YES
IRON 2/2 20100 31200 26000 26000 5500 N NA 13800 YES
LEAD 38/38 22.7 572 130 130 400 150 10.8 YES
MANGANESE 2/2 311 543 430 430 180 N 390 141 YES
Semivolatiles(mg/kQg)
BAP EQUIVALENT 38/38 0.0770 425.4 65 65 0.015 C 0.4 NA YES
BENZO(A)ANTHRACENE 38/38 0.0592 258 43 43 0.15C 0.9 NA YES
BENZO(A)PYRENE 38/38 0.0592 293 45 45 0.015 C 0.4 NA YES
BENZO(B)FLUORANTHENE 38/38 0.0697 270 42 42 0.15C 0.9 NA YES
BENZO(G,H,)PERYLENE 38/38 0.0632 223 31 31 170 N 0.8 NA YES
BENZO(K)FLUORANTHENE 37/38 0.0499 108 15 15 15C 0.9 NA YES
CHRYSENE 38/38 0.106 316 52 52 15C 0.4 NA YES
DIBENZO(A,H)ANTHRACENE 30/38 0.0518 57.9 11 8.8 0.015 C 0.4 NA YES
FLUORANTHENE 38/38 0.0904 332 44 44 230 N 20 NA YES
INDENO(1,2,3-CD)PYRENE 38/38 0.0476 211 31 31 0.15C NA NA YES
NAPHTHALENE 14/38 0.0582 8.21 3.1 1.2 36C 54 NA YES
PHENANTHRENE 37/38 0.0758 208 29 28 170 N 13 NA YES
PYRENE 38/38 0.0996 316 48 48 170 N 13 NA YES

Notes:

C = Carcinogen

EPA = Environmental Protection Agency
N = Noncarcinogen

NA = Not Available

ND = Non-detect

RIDEM = Rhode Island Department of Environmental Management

W5211740F CTO WES2



W5211740F

TABLE 3-1
SOIL REMOVAL ACTION GOALS
RECREATIONAL VEHICLE CAMPING AREA
MRP SITE 1, CARR POINT,
NAVSTA NEWPORT, RHODE ISLAND

Maximum Project
Parameter Detected Remediation

Concentration Goal*
PAHs(mg/kg)
Benzo(a)anthracene 258 7.8
Benzo(a)pryene 293 0.8
Benzo(b)fluoranthene 270 7.8
Benzo(k)fluoranthene 108 78
Chrysene 316 780
Dibenzo(a,h)anthracene 57.9 0.8
Indeno(1,2,3-cd)pyrene 211 7.8
Metals (mg/kg)
Arsenic 15.1 7-15°
Chromium 194 10,000
Lead 572 500
Notes:

Carcinogenic PAHs were determined to be the primary cancer
risk drivers.

Arsenic and chromium were selected based on concentrations
from two samples that were shown to contribute to cancer risk.

Lead was selected because two samples exceeded RIDEM I/C
DEC.

1 - Cleanup Goal represents the RIDEM Industrial/Commercial
Direct Exposure Criteria

2- Arsenic standard of 7ppm is set at statistical 95% UCL of
natural background data across State. For Remedial project, an
average source area arsenic level between 7 and 15 ppm may be
addressed by encapsulation with four inches of clean soil and
recording of an appropriate ELUR (RIDEM Rules and
Regulations, Section 12.04, November 2011)

CTO WES2



TABLE 3-2

CHEMICAL-SPECIFIC ARARs AND TBCs - ALTERNATIVE 1 - NO ACTION

RECREATIONAL VEHICLE CAMPING PARK AREA

MRP SITE 1, CARR POINT

PAGE 1 OF 2

NAVAL STATION NEWPORT, RHODE ISLAND

ACTION TO BE TAKEN TO ATTAIN

MEDIUM REQUIREMENT REQUIREMENT SYNOPSIS REQUIREMENT STATUS
FEDERAL
Soil EPA Human Health Assessment These are guidance values used | Were used to compute the individual To Be
Cancer Slope Factors (CSFs). to evaluate the potential incremental cancer risk resulting from Considered
carcinogenic hazard caused by exposure to carcinogenic contaminants in
exposure to contaminants. site media and the site-specific PRG which
will be used in the removal action. The no
action alternative would not prevent
exposure to soil contaminants exceeding
risk levels.

Soil Reference Dose (RfD) Guidance used to compute Were used to calculate potential non- To Be
human health hazard resulting carcinogenic hazards caused by exposure Considered
from exposure to non- to contaminants. The no action alternative
carcinogens in site media. would not prevent exposure to soil

contaminants exceeding risk levels.
Soll Guidelines for Carcinogen Risk Guidance for assessing cancer Were used to calculate potential To Be
Assessment EPA/630/P-03/001F risk. carcinogenic risks caused by exposure to Considered
(March 2005) contaminants and the site-specific PRG
which will be used in the removal action.
The no action alternative would not prevent
exposure to soil contaminants exceeding
risk levels.
Soil Supplemental Guidance for Guidance of assessing cancer Were used to calculate potential To Be
Assessing Susceptibility from Early- | risks to children. carcinogenic risks to children caused by Considered

Life Exposure to Carcinogens
EPA/630/R-03/003F (March 2005)

exposure to contaminants and the site-
specific PRG which will be used in the
removal action. The no action alternative
would not prevent exposure to soil
contaminants exceeding risk levels.

W5211740F

CTO WE52




TABLE 3-2

CHEMICAL-SPECIFIC ARARs AND TBCs - ALTERNATIVE 1 - NO ACTION
RECREATIONAL VEHICLE CAMPING PARK AREA
MRP SITE 1, CARR POINT
NAVAL STATION NEWPORT, RHODE ISLAND

PAGE 2 OF 2

ACTION TO BE TAKEN TO ATTAIN

MEDIUM REQUIREMENT REQUIREMENT SYNOPSIS REQUIREMENT STATUS
FEDERAL (Continued
Soil Recommendations of the Technical | EPA guidance for evaluating the | Were used to calculate risk from lead- To Be
Review Workgroup for Lead for an risks posed by lead in soil impacted soil exceeding adult (and child) Considered
Approach to Assessing Risks risk levels in residential use scenarios.
Associated with Adult Exposure to The no action alternative would not prevent
Lead in Soil exposure to soil contaminants exceeding
risk levels.
STATE
Soail Rules and Regulations for the These regulations set The no action alternative would not prevent | Applicable

Investigation and Remediation of remediation standards for exposure to soil contaminants exceeding
Hazardous Material Releases contaminated media. These these standards.
(Short Title: Remediation standards are applicable to a
Regulations), CRIR 12-180-001, CERCLA remedy when they are
DEM-DSR-01-93, Sections 8.02 more stringent than federal

standards. Establishes criteria

for both direct contact and

leachability of contaminants in

soail.

W5211740F CTO WE52




TABLE 3-3

POTENTIAL CHEMICAL-SPECIFIC ARARs AND TBCs — ALTERNATIVE 2 - LUCs AND MAINTENANCE OF EXISTING FENCE
RECREATIONAL VEHICLE CAMPING PARK AREA
MRP SITE 1, CARR POINT
NAVAL STATION NEWPORT, RHODE ISLAND

PAGE 1 OF 2
ACTION TO BE TAKEN TO ATTAIN
MEDIUM REQUIREMENT REQUIREMENT SYNOPSIS REQUIREMENT STATUS
FEDERAL
Saoll EPA Human Health Assessment These are guidance values used | Were used to compute the individual To Be
Cancer Slope Factors (CSFs). to evaluate the potential incremental cancer risk resulting from Considered
carcinogenic hazard caused by exposure to carcinogenic contaminants in
exposure to contaminants. site media and the site-specific PRG which
will be used in the removal action. Fence
and LUCs will prevent exposure to site
contaminants exceeding risk levels.

Soil Reference Dose (RfD) Guidance used to compute Were used to calculate potential non- To Be
human health hazard resulting carcinogenic hazards caused by exposure Considered
from exposure to non- to contaminants. Fence and LUCs will
carcinogens in site media. prevent exposure to site contaminants

exceeding risk levels.

Saoll Guidelines for Carcinogen Risk Guidance for assessing cancer Were used to calculate potential To Be
Assessment EPA/630/P-03/001F risk. carcinogenic risks caused by exposure to Considered
(March 2005) contaminants and the site-specific PRG

which will be used in the removal action.
Fence and LUCs will prevent exposure to
site contaminants exceeding risk levels.

Sail Supplemental Guidance for Guidance of assessing cancer Were used to calculate potential To Be
Assessing Susceptibility from Early- | risks to children. carcinogenic risks to children caused by Considered
Life Exposure to Carcinogens exposure to contaminants and the site-
EPA/630/R-03/003F (March 2005) specific PRG which will be used in the

removal action. Fence and LUCs will
prevent exposure to site contaminants
exceeding risk levels.

Soil Recommendations of the Technical | EPA guidance for evaluating the | Were used to calculate risk from lead- To Be
Review Workgroup for Lead for an risks posed by lead in soil impacted soil exceeding adult (and child) Considered
Approach to Assessing Risks risk levels in residential use scenarios.

Associated with Adult Exposure to Fence and LUCs will prevent exposure to
Lead in Soil site contaminants exceeding risk levels.
W5211740F CTO WE52




TABLE 3-3

POTENTIAL CHEMICAL-SPECIFIC ARARs AND TBCs — ALTERNATIVE 2 - LUCs AND MAINTENANCE OF EXISTING FENCE

RECREATIONAL VEHICLE CAMPING PARK AREA

MRP SITE 1, CARR POINT
NAVAL STATION NEWPORT, RHODE ISLAND

PAGE 2 OF 2
ACTION TO BE TAKEN TO ATTAIN
MEDIUM REQUIREMENT REQUIREMENT SYNOPSIS REQUIREMENT STATUS
STATE
Soil Rules and Regulations for the These regulations set Fence and LUCs will prevent exposure to Applicable
Investigation and Remediation of remediation standards for site contaminants exceeding these
Hazardous Material Releases contaminated media. These standards.
(Short Title: Remediation standards are applicable to a
Regulations), CRIR 12-180-001, CERCLA remedy when they are
DEM-DSR-01-93, Section 8.02 more stringent than federal
standards. Establishes criteria
for both direct contact and
leachability of contaminants in
soil.
W5211740F CTO WE52




TABLE 3-4

LOCATION-SPECIFIC ARARs AND TBCs — ALTERNATIVE 2 - LUCs AND MAINTENANCE OF EXISTING FENCE
RECREATIONAL VEHICLE CAMPING PARK AREA

MRP SITE 1, CARR POINT

NAVAL STATION NEWPORT, RHODE ISLAND

ACTION TO BE TAKEN TO ATTAIN
MEDIUM REQUIREMENT REQUIREMENT SYNOPSIS REQUIREMENT STATUS
FEDERAL
Saoll Endangered Species Act, If a location contains a federal endangered | Federally endangered species occur in the Applicable
50 CFR 200 and 402 or threatened species or its critical habitat, | waters and shoreline of Narragansett Bay.

and an action may impact the species or If it is confirmed that a status species
its habitat, the U.S. Fish & Wildlife Service | occurs in the removal area, appropriate
or the National Marine Fisheries Service agencies will be consulted to find ways to
must be consulted. minimize adverse effects to the listed

species and its habitat. Inspection and

maintenance activities would create little, if

any, disturbance to the habitat.

STATE
Soil Endangered Species Act, Regulates activities affecting state-listed | State status species occur in the waters Relevant
RIGL 20-37-1 et seq. endangered or threatened species or their | and shoreline of Narragansett Bay. Ifitis and
critical habitat. If a location contains a | confirmed that a status species occurs in Appropriate
state endangered or threatened species or | the removal area, appropriate agencies will
its critical habitat, and an action may | be consulted to find ways to minimize
impact the species or its habitat, the | adverse effects to the listed species and its
Rhode Island Department of | habitat. Inspection and maintenance
Environmental Management must be | activities would create little, if any,
consulted. disturbance to the habitat.
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TABLE 3-5

CHEMICAL-SPECIFIC ARARs AND TBCs — ALTERNATIVE 3 - EXCAVATION, OFF-SITE DISPOSAL, AND LUCs

RECREATIONAL VEHICLE CAMPING PARK AREA

MRP SITE 1, CARR POINT

PAGE 1 OF 2

NAVAL STATION NEWPORT, RHODE ISLAND

ACTION TO BE TAKEN TO ATTAIN

MEDIUM REQUIREMENT REQUIREMENT SYNOPSIS REQUIREMENT STATUS
FEDERAL
Soil EPA Human Health Assessment These are guidance values used | Were used to compute the individual To Be
Cancer Slope Factors (CSFs). to evaluate the potential incremental cancer risk resulting from Considered
carcinogenic hazard caused by exposure to carcinogenic contaminants in
exposure to contaminants. site media and the site-specific PRG which
will be used in the removal action.
Excavation of contaminated soil and LUCs
will prevent exposure to site contaminants
exceeding risk levels.

Soil Reference Dose (RfD) Guidance used to compute Were used to calculate potential non- To Be
human health hazard resulting carcinogenic hazards caused by exposure Considered
from exposure to non- to contaminants. Excavation of
carcinogens in site media. contaminated soil and LUCs will prevent

exposure to site contaminants exceeding
risk levels.
Soil Guidelines for Carcinogen Risk Guidance for assessing cancer Were used to calculate potential To Be
Assessment EPA/630/P-03/001F risk. carcinogenic risks caused by exposure to Considered
(March 2005) contaminants and the site-specific PRG
which will be used in the removal action.
Excavation of contaminated soil and LUCs
will prevent exposure to site contaminants
exceeding risk levels.
Sail Supplemental Guidance for Guidance of assessing cancer Were used to calculate potential To Be
Assessing Susceptibility from Early- | risks to children. carcinogenic risks to children caused by Considered
Life Exposure to Carcinogens exposure to contaminants and the site-
EPA/630/R-03/003F (March 2005) specific PRG which will be used in the
removal action. Excavation of
contaminated soil and LUCs will prevent
exposure to site contaminants exceeding
risk levels.
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CHEMICAL-SPECIFIC ARARs AND TBCs — ALTERNATIVE 3 - EXCAVATION, OFF-SITE DISPOSAL, AND LUCs

RECREATIONAL VEHICLE CAMPING PARK AREA

MRP SITE 1, CARR POINT
NAVAL STATION NEWPORT, RHODE ISLAND

PAGE 2 OF 2

ACTION TO BE TAKEN TO ATTAIN

MEDIUM REQUIREMENT REQUIREMENT SYNOPSIS REQUIREMENT STATUS
FEDERAL (Continued
Saoll Recommendations of the Technical | EPA guidance for evaluating the | Were used to calculate risk from lead- To Be
Review Workgroup for Lead for an risks posed by lead in soll impacted soil exceeding adult (and child) Considered
Approach to Assessing Risks risk levels in residential use scenarios.
Associated with Adult Exposure to Excavation of contaminated soil and LUCs
Lead in Soil will prevent exposure to site contaminants
exceeding risk levels.
STATE
Soil Rules and Regulations for the These regulations set Excavation of contaminated soil and LUCs Applicable

Investigation and Remediation of remediation standards for will prevent exposure to site contaminants
Hazardous Material Releases contaminated media. These exceeding risk-based cleanup levels. Per
(Short Title: Remediation standards are applicable to a definitions of Industrial/Commercial Activity
Regulations), CRIR 12-180-001, CERCLA remedy when they are | and Residential Activity, outdoor
DEM-DSR-01-93, Section 3, 8.02, more stringent than federal recreational areas with restrictions in place
and 8.04 standards. Establishes criteria | to limit potential exposure are considered

for both direct contact and industrial activity rather than residential

leachability of contaminants in activity. Site-specific PRGs were

soil. developed based on exposure limitations

imposed by LUCs.
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TABLE 3-6

LOCATION-SPECIFIC ARARs AND TBCs — ALTERNATIVE 3 - EXCAVATION, OFF-SITE DISPOSAL, AND LUCs
RECREATIONAL VEHICLE CAMPING PARK AREA

MRP SITE 1, CARR POINT

NAVAL STATION NEWPORT, RHODE ISLAND

ACTION TO BE TAKEN TO ATTAIN
MEDIUM REQUIREMENT REQUIREMENT SYNOPSIS REQUIREMENT STATUS
FEDERAL
Saoll Coastal Zone Management Requires that any actions must be The site is located within a coastal zone Applicable
Act, 16 USC 1451 et. seq. conducted in a manner consistent with management area; therefore, applicable
state-approved management programs. coastal zone management requirements
need to be addressed.
Soil Endangered Species Act, If a location contains a federal endangered | Federally endangered species occur inthe | Applicable
50 CFR 200 and 402 or threatened species or its critical habitat, | waters and shoreline of Narragansett Bay.
and an action may impact the species or If it is confirmed that a status species
its habitat, the U.S. Fish & Wildlife Service | occurs in the removal area, appropriate
or the National Marine Fisheries Service agencies will be consulted to find ways to
must be consulted. minimize adverse effects to the listed
species and its habitat.
STATE
Soil Endangered Species Act, Regulates activities affecting state-listed State status species occur in the waters Relevant
RIGL 20-37-1 et seq. endangered or threatened species or their | and shoreline of Narragansett Bay. Ifitis and
critical habitat. If a location contains a confirmed that a status species occurs in Appropriate
state endangered or threatened species or | the removal area, appropriate agencies will
its critical habitat, and an action may be consulted to find ways to minimize
impact the species or its habitat, the adverse effects to the listed species and its
Rhode Island Department of habitat.
Environmental Management must be
consulted.
Soil Coastal Resources Coastal resources are managed by each Removal action activities which will take Relevant
Management RIGL 46-23-6 state through a program developed place within 200 feet of the shoreline, such and
and Coastal Resources according to the federal Coastal Zone as excavation and restoration or installation | Appropriate
Management Program Management Act Sets standards for of a cover will meet the requirements of this
(CRMP) management and protection of coastal act.
resources. The CRMP applies to the area
within 200 feet of the shoreline.
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ACTION-SPECIFIC ARARs AND TBCs — ALTERNATIVE 3 - EXCAVATION, OFF-SITE DISPOSAL, AND LUCs

RECREATIONAL VEHICLE CAMPING PARK AREA
MRP SITE 1, CARR POINT

NAVAL STATION NEWPORT, RHODE ISLAND

PAGE 1 OF 2
ACTION TO BE TAKEN TO ATTAIN
MEDIUM REQUIREMENT REQUIREMENT SYNOPSIS REQUIREMENT STATUS
FEDERAL
Storm Clean Water Act (CWA), Section These standards govern discharge of | Erosion and storm water from the Applicable if
Water 402, National Pollutant Discharge storm water requirements for excavation and backfill will be managed over 1 acre
Elimination System (NPDES); 33 construction projects that disturb over | through best management practices. is disturbed.
USC 1342; 40 CFR 122.26(a)(5) 1 acre.
STATE
Soil Rules and Regulations for Rhode Island is delegated to These regulations would apply when Applicable
Hazardous Waste Management; administer the federal RCRA statue determining whether or not a solid waste
Hazardous Waste Determination, through its state regulations. Defines | generated during excavation is
Rule 5.8 the listed and characteristic hazardous, by being listed, by exhibiting a
hazardous wastes. hazardous characteristic, or by meeting
the definition of a Rhode Island Waste.
Soil Rules and Regulations for Rhode Island is delegated to These regulations would apply to the Applicable
Hazardous Waste Management; administer the federal RCRA statue contaminated soil, if hazardous.
Generators Rule 5.0 through its state regulations. These
regulations apply to all generators of
hazardous waste. They include
requirements for identification,
storage, shipment and labeling of
waste.
Air Air Pollution Control Regulations, Prohibits the emission of specified Potential emissions of BaPEqgs and other | Applicable
Air Toxics contaminants at rates which would contaminants that could be generated
result in ground level concentrations during the removal action (i.e., dust) will
(CRIR 12-31-22) greater than acceptable ambient be managed through engineering controls
levels or acceptable ambient levels to minimize releases.
as set in the regulations
Air Air Pollution Control Regulations, Requires that reasonable precaution Alternatives with removal, processing, Applicable
Fugitive Dust Control be taken to prevent particulate matter | and temporary storage of debris, soil, and
(CRIR 12-31-05) from becoming airborne. sediments might generate fugitive dust.
Controls would be implemented to
prevent material from becoming airborne.
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ACTION-SPECIFIC ARARs AND TBCs — ALTERNATIVE 3 - EXCAVATION, OFF-SITE DISPOSAL, AND LUCs

RECREATIONAL VEHICLE CAMPING PARK AREA
MRP SITE 1, CARR POINT

NAVAL STATION NEWPORT, RHODE ISLAND

PAGE 2 OF 2
ACTION TO BE TAKEN TO ATTAIN
MEDIUM REQUIREMENT REQUIREMENT SYNOPSIS REQUIREMENT STATUS
STATE (Continued)
Air Air Pollution Control Regulations, Establishes guidelines for the Alternatives may involve processing of
Air Pollution Control (CRIR 12-31- construction, installation, or operation | debris, soil, and sediment, and treatment Applicable
09) Sections 9.2 and 9.3. of potential air emission units. of dewatering liquid, releasing P
Establishes permissible emission contaminants and in such instances, the
rates for some contaminants. substantive portions of this regulation will
be complied with.
Water Regulations for the RI Pollutant Identifies storm water management Discharge of any contaminated storm Applicable if
Discharge Elimination System, and sediment control requirements water during excavation and cover over 1 acre
CRIR 12-190-003, Rule 31 for remedial actions or corrective placement would meet applicable is disturbed.
measures involving land-disturbance | standards. Disturbed areas that are less | SESC
activities. Rhode Island is fully than 1 acre follow guidance in Rhode Handbook
authorized to administer the NPDES Island Soil Erosion and Sediment Control | is TBC.
program. (SESC) Handbook.
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TABLE 4-1

COST ESTIMATE FOR ALTERNATIVE 2: LUCs AND MAINTENANCE OF EXISTING FENCI

RECREATIONAL VEHICLE CAMPING PARK ARE/
MRP SITE 01 - CARR POINT

NAVAL STATION (NAVSTA) NEWPORT, NEWPORT, RHODE ISLANI

Capital Cost
Unit Cost Extended Cos!
Item Quantity Unit| Subcontract Material Labor Equipment Subcontract Material Labor  Equipment| Subtotal
1 PROJECT DOCUMENTS/INSTITUTIONAL CONTROL!
1.1 Prepare Documents and Plans 150 hr $38.00 $0 $0  $5,700 $0 $5,700
1.2 Prepare LUC RD Documents 200 hr $38.00 $0 $0  $7,600 $0 $7,600
2[INSTALL SIGNS/EXTEND SECURITY FENCE
6' Galvanized Chain Link Fence (to enclose locations
2.1|SS112 and SS113) 180 LF $1.71 $27.54 $0 $0 $307 $4,958 $5,265
2.2|Hazardous Waste Signing 2 EA $23.10 $38.23 $0 $46 $76 $0 $123
Subtotal 0 46.2 13683.4 $4,958  $18,687
Local Area Adjustments 100.0% 100.0% 100.0% 100.0%
$0 $46 $13,683 $4,958  $18,687
Overhead on Labor Cost @ 30% $4,105 $4,105
G & A on Labor, Material, Equipment & Subs Cost @ 10% $0 $5  $1,368 $496 $1,869
Total Direct Cost $0 $51 $19,157 $5,454  $24,661
Indirects on Total Direct Cost @ 25% $6,165
Profit on Total Direct Cost @ 10% $2,466
Subtotal $33,293
Health & Safety Monitoring @ 2% $666
Total Field Cost $33,959
Contingency on Total Field Costs @ 20% $6,792
Engineering on Total Field Cost @ 10% $3,396
TOTAL CAPITAL COST $44,146
OPERATION AND MAINTENANCE COSTS (30 years
LUCs Inspection and Report (Annually for 30 yrs) - incl
fence & sign 1 ealyr $4,000
Maintenance of Fence and Signs 5-yr Int) 1 ea/5-yr  $2,000.00
Five Year Reviews (Yrs 5, 10, 15, 20, 25, and 30) 1 ea/5-yr $15,000
PRESENT
VALUE @2.3
%DISCOUNT
TOTAL O&M COSTS RATE $155,810
GRAND TOTAL COST FOR ALT #2 $199,956
W5211740F CTO WE52




TABLE 4-2

COST ESTIMATE FOR ALTERNATIVE 3: EXCAVATION AND OFF-SITE DISPOSAL, AND LUCS
MRP SITE 1, CARR POINT, NAVSTA NEWPORT, RHODE ISLAND

PAGE 1 OF 2
Unit Cost ($) Total Cost ($) Subtotal Comments
Item Qty Unit Sub. Mat. Labor Equip. Sub. Mat. Labor Equip. Cost ($)

MOBILIZATION/DEMOBILIZATION

1) Subcontractor mobilization/work plans/Construction

Quality Control Plans 1 LS 40,000 0.00 0.00 0.00 40,000 0 0 0 40,000 |Past quotes

2) Office Trailer (1), Storage trailer (1) 1 MO $ 644.00 0.00 0.00 0.00 644 0 0 0 644 |Past quotes

3) Precon meetings, utility markouts, etc 1 LS 5,000.00 0.00 0.00 0.00 5,000 0 0 0 5,000 |Past quotes

4) Pre excavation sampling to refine area 1 LS 20,000.00 0.00 0.00 0.00 20,000 0 0 0 20,000 [Past quotes
SITE PREPARATION

1) Remove Chain Link Fence 6'H 650 LF 12.00 0.00 0.00 0.00 7,800 0 0 0 7,800 |Past quotes

2) Set up erosion controls 650 LF 9.05 0.00 0.00 0.00 5,883 0 0 0 5,883 |Past quotes
DECONTAMINATION

1) Equipment Decon Pad 1 EA 0.00 2,358 1,237.98 375.66 0 2,358 1,238 376 3,972 |Past quotes

2) Decontamination Services 1 MO 2,772 0.00 0.00 0.00 2,772 0 0 0 2,772 |Past quotes

3) Decon Water (1000 gal/mo) 1000 | GAL 0.00 0.26 0.00 0.00 0 260 0 0 260

4) Clean Water Storage Tank (4,000 gallon) 1 EA 0.00 0.00 0.00 693.00 0 0 0 693 693 (6000 Gallon

5) Spent Water Storage Tank (6,000 gal) 1 EA 0.00 0.00 0.00 771.00 0 0 0 771 771 ]4000 Gallon

6) PPE rolloff container (monthly rental) 1 MO 924.00 0.00 0.00 0.00 924 0 0 0 924 |Vendor quote

7) Sump pumps (2) & hose 2 EA 0.00 0.00 0.00 204.91 0 0 0 410 410

EXCAVATION/DISPOSAL

1) Excavate Surface Soils

Excavate and load one foot of soil from site

(~33,414 SF area) + addn'l 1 ft north area (16,376 SF)?
2) Confirmatory sampling - PAH/metals (1sample/40 ft)
3) sample shipping
4) Waste Characterization sampling (@1/500 cy)
5) Tranportation & Disposal (non-RCRA waste)
6) T&D of concrete Pads and Firing Arc

1800
60

2700
100

BACKFILLING/RESTORATION

1) Import clean fill

2) Topsoil (loam) to 6" bgs

3) Backfill w/f.end loader

4) Compact 6-inch lifts, 2 passes
5) Grade and seed

1080
1080
2160
2160
6700

RESTORATION

6' Galvanized Chain Link Fence (to replace western edge

(624
EA
EA
EA

TON
(624

(634
(624
(634
(624
SY

20.00
240.00
66.00
800.00

80.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
33.80 62.67
17.00 0.00
25.00 0.00
0.00 1.99
0.00 0.49
0.42 1.53

0.00
0.00
0.00
0.00

0.00
73.04

0.00
0.00
1.60
0.67
0.29

36,000
14,400
264
3,200

216,000
0

[eNeNeNeNe]

0 0

0 0

0 0

0 0

0 0
3,380 6,267
18,360 0
27,000 0
0 4,298

0 1,051
2,814 10,251

3,458
1,449
1,943

36,000
14,400
264
3,200

216,000
16,951

18,360
27,000
7,755
2,499
15,008

e

[17 03 0281]

Past quotes

Past quotes

Recent quote
Melville Water Tower
[17 02 0402]

Past quote

[02315 120 3320]
[02315 310 5620]
[02310 100 0200]

B

fence) 450 LF 0.00 0.00 1.71 27.54 0 0 770 12,393 13,163 |Echos 18-04-0107
PROJECT DOCUMENTS/INSTITUTIONAL CONTROLS
1) Prepare Documents and Plans 150 hr 38.00 5,700 5,700
2) Prepare LUC RD Documents 200 hr 38.00 7,600 7,600
SUBTOTAL Il 352,887 54,172 37,174 28,796 || 473,028 ||
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TABLE 4-2
COST ESTIMATE FOR ALTERNATIVE 3: EXCAVATION AND OFF-SITE DISPOSAL, AND LUCS

MRP SITE 1, CARR POINT, NAVSTA NEWPORT, RHODE ISLAND

PAGE 2 OF 2
. Total Direct
Subtotal of Cost Categories ($) Costs($)
Sub. Mat. Labor Equip.
Subtotal Total Direct Costs 352,887 54,172 37,174 28,796 473,028
Safety Level D Multiplier @ 5% of Labor and Equipment 1,859 1,440 3,298
Subtotal 352,887 54,172 39,032 30,236 476,327
Overhead on Labor Cost@ 30% 11,710 11,710
G&A Labor, Material & Equipment Cost@ 10% 5,417 3,903 3,024 12,344
Total Direct Costs 352,887 59,589 54,645 33,260 500,381
Indirects on Total Direct Cost @ 25% (excluding transportation and disposal costs) 66,857
Profit on Total Direct Cost of 10% 50,038
OPERATION AND MAINTENANCE COSTS (30 years,
LUCs Inspection and Report (Annually for 30 yrs) - incl ground 1 ealyr $4,000
Five Year Reviews (Yrs 5, 10, 15, 20, 25, and 30) 1 eal5yr $15,000
PRESENT
VALUE
@2.3
DISCOUNT
TOTAL O&M COSTS RATE $147,597
SUBTOTAL DIRECT AND INDIRECT COSTS 764,873
CONTINGENCY @ 10% 76,487
TOTAL COST [ 841.360]

Notes: ? For cost estimates, it is assumed that the northern portion (estimated at 16,376 sf) of the site where the firing arcs are present and where the highest concentrations of PAHs were detected may

require excavation up to 2 feet in depth.
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TABLE 5-1

COMPARATIVE ANALYSIS OF ALTERNATIVES
RECREATIONAL VEHICLE CAMPING PARK AREA
MRP SITE 1, CARR POINT
NAVAL STATION NEWPORT, RHODE ISLAND

PAGE 1 OF 2

Shaded cells indicate which alternative(s) best meets each evaluation criteria.

Evaluation Criteria

Alternative #1

No Action

Alternative #2

LUCS and Maintenance of
Existing Fence

Alternative #3

Excavation & Off-site Disposal,
and LUCs

Effectiveness

Protectiveness of
Human Health and
the Environment

Least protective of
human health or the
environment because
elevated COC
concentrations in soil

would not be mitigated.

Provides some reduction in
exposure to contamination by
humans . Land use controls
(fencing and signage) would
restrict site access and minimize
potential exposure.

Greatest protection of human
health and the environment by
removing elevated
PAHconcentrations from the site
soil, to meet risk-based cleanup
goal.

Compliance with
Chemical-Specific
ARARsS

Does not comply.

Does not comply.

Complies.

Compliance with
Location-Specific
ARARs

Not Applicable.

Complies.

Complies.

Compliance with
Action-Specific
ARARs

Not Applicable.

Complies.

Complies.

Ability to Achieve
Removal Action
Objectives (RAOS)

Does not achieve
RAOs.

Partially achieves RAOs.

Greatest effectiveness at
achieving the RAOs.
Confirmatory sampling of the
base and sidewalls of the
excavation would verify that
elevated PAH concentrations in
soil have been removed to
acceptable levels.

Long-Term Least effective in the LUCs (including fencing) provide | Greatest long-term effectiveness
Effectiveness and long-term because protection to human health from and permanence would be
Permanence elevated PAH PAHs left in place, but access to | achieved through the removal of
concentrations in the portions of the RV camping area | elevated PAH concentrations in
soil would not be would be restricted. soil from the site. Offsite
mitigated. disposal of excavated material at
a licensed TSDF would be an
effective and permanent final
disposal option. LUCs would be
required since the site would be
returned to restricted recreational
use.
Short-Term Would not reduce PAH | Would not reduce PAH Would reduce PAH
Effectiveness concentrations. concentrations and partially concentrations and achieve

Would not achieve
RAOs.

Would not result in
increased short-term
risks to site workers,
the community, or the
environment.

achieve RAOs.

Can be implemented
immediately

RAOs.

Although there is a greater
potential for worker and
community contact with PAHs
during removal activities, such
concerns can be mitigated by
implementing a site health and
safety plan (e.g., worker PPE)
and standard construction
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COMPARATIVE ANALYSIS OF ALTERNATIVES
RECREATIONAL VEHICLE CAMPING PARK AREA
MRP SITE 1, CARR POINT
NAVAL STATION NEWPORT, RHODE ISLAND

PAGE 2 OF 2

Evaluation Criteria

Alternative #1

No Action

Alternative #2

LUCS and Maintenance of
Existing Fence

Alternative #3

Excavation & Off-site Disposal,
and LUCs

engineering controls (e.g., dust
suppression). Can be
implemented in 1 to 2 months

Reduction of
Toxicity, Mobility,
and Volume of
Contaminants
through Treatment

No treatment is
specified.

No treatment is specified.

No treatment is specified,
although excavation and offsite
disposal of soil would limit PAH
mobility and would reduce the
onsite volume of PAHSs to the
greatest extent.

Implementability

Technical Feasibility

Easiest to implement
because no action
would be taken.

There are no special construction
or operational considerations.

There are no special construction
or operational considerations,
except that dewatering of the
excavation may be required if the
water table is high at the time of
excavation. Given the proposed
excavation depth (1-2 ft) and the
depth to groundwater (~5 ft),
dewatering is not expected to be
necessary

Excavation is a well-proven
remedial option.

Administrative

Not implementable

Easy implementability.

Greatest implementability.

Feasibility because primary
evaluation criteria No on-site permits would be No on-site permits would be
would not be achieved. | required. required.
If excavation extends within 200
ft of the shoreline, then additional
coordination with state and local
agencies may be required.
Availability of None required. The required equipment and Contractors are available to

Required Equipment
and Services

services are readily available.

conduct removal actions.
Adequate landfill space is
available to handle the volume of
material to be removed.

Cost
Capital Cost $0 $ 44,200 $776,813
O&M Cost .
(30-year) nominal $ 155,810 $147,597
Total 30-Year Net nominal
Present Worth $ 199,956 $841,360
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CHAIN LINK FENCE PVC POLYVINYLCHLORIDE PIPE NOTES E TETRA TECH
CLF CHAIN LINK FENCE CPP CORRUGATED PLASTIC PIPE
1. COORDINATES, IN U.S. SURVEY FEET, ARE IN THE RHODE ISLAND COORDINATE SYSTEM, REFERENCED TO
CURBING(TYPE) ciP CAST IRON PIPE THE NORTH AMERICAN DATUM OF 1983, CORS ADJUSTMENT (NAD 83/CORS), AS DETERMINED BY SMC'S
BIT CONG BITUMINOUS CONCRETE @ wp MARKER POST G.P.S. OBSERVATIONS MADE JUNE 17, 2009 USING THE KeyNetGPS VIRTUAL REFERENCE SYSTEM (VRS). NAVAL STATION NEWPORT
Owe WOOD POST 2. ELEVATIONS, IN U.S. SURVEY FEET, ARE REFERENCED TO THE NATIONAL GEODETIC VERTICAL DATUM OF PORTSMOUTH, RHODE ISLAND
— GUY WIRE . cP GUARD POST 1929 (NGVD 29), AS DETERMINED BY SMC'S G.P.S. OBSERVATIONS, MADE JUNE 17, 2009, USING The
o UTILITY POLE OR LIGHT POLE KeyNetGPS VIRTUAL REFERENCE SYSTEM (VRS). THE OBSERVED ELEVATIONS HAVE BEEN CONVERTED
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ATTACHMENT A
DEVELOPMENT OF PRELIMINARY REMEDIATION GOALs
FOR BENZO(A)PYRENE EQUIVALENT CONCENTRATIONS AT
MRP SITE 01, CARR POINT, NAVSTA NEWPORT
NEWPORT, RHODE ISLAND

This attachment presents the methodology used to derive Preliminary Remediation Goals (PRGs) for the
benzo(a)pyrene equivalent concentrations (BaPeqs) detected in surface soils at MRP Site 01, Carr Point
at NAVSTA Newport located in Newport Rhode Island. The PRGs are based on the risk assessment
methodology and results presented in the Final Technical Memorandum, Recreational Risk Evaluation,
MRP Site 01, Carr Point, NAVSTA Newport, Rhode Island (Tetra Tech, May 2010) as well as the risk
assessment methodology used to derive the Environmental Protection Agency (EPA) Regional Screening
Levels (RSLs) for soils assuming a residential land use scenario. The current EPA RSL for residential

soils for benzo(a)pyrene, 0.015 mg/kg, represents the 1x10° cancer risk level.

Table 2-6 of the referenced May 2010 technical memorandum (attached) presents cancer and non-
cancer risk estimates for recreational receptors hypothetically exposed to chemicals of potential concern
(COPC) detected in Site 01 surface soils. The most conservative receptor evaluated is the Lifelong
Recreational User (Child and Adult) who is assumed to be exposed 14 days per year over the course of a
thirty-year, exposure duration. Risk estimates for the BaPeqs predominate and are orders of magnitude
greater than those presented for any other COPC evaluated. The exposure point concentration (EPC)
calculated for the BapEgs is 266 mg/kg. The cancer risk estimate determined for the recreational user
exposed to this EPC is 7x10™. Because all of the underlying equations used in the risk assessment are
linear, one may predict the PRG associated with a 1x10™ target cancer risk level (i.e., the State of Rhode
Island cumulative cancer risk benchmark) using this information and the simple risk-ratio technique

presented below:

7x10™ (cancer risk estimate) 266 mg/kg (EPC for recreational user)

1x10°(target risk level) X (PRG for BaPeqs)

Solving for “X”, the calculated PRG is 3.8 mg/kg.

Alternatively, one may also readily calculate the PRG using the EPA RSL for benzo(a)pyrene for
residential soils (multiplied by a factor of 10 to represent the 1x10™ cancer risk level) because the
exposure factors used to develop the EPA RSLs are the same as those used to calculate the risk

estimates for the Lifelong Recreational User except that it is assumed that the recreational user is



exposed 14 days per year whereas it is assumed that the resident is exposed 350 days per year. “X"

(i.e., the PRG) is calculated as follows:

350 daysl/year

————————————————————— X 0.150 mg/kg (1x10” - RSL-based cancer risk level) = X (PRG for BaPeqs)
14 dayslyear

Solving for “X”, the calculated PRG is 3.8 mg/kg.

The June 2011 version of the USEPA RSLs was used as the basis of the PRG. The USEPA RSLs are

posted to the following web site:

http://epa-prgs.ornl.gov/chemicals/index.shtml

The PRG calculated in the preceding paragraphs (3.8 mg/kg) is based on the exposure frequency
specified in the aforementioned May 2010 risk assessment (i.e., 14 days per year). However, the
methodology presented above may also be used to calculate a PRG assuming a receptor may recreate at
the facility on a more frequent basis (see attached Table A-1). For example, the PRG calculated

assuming a receptor may recreate 28 days per year (4 weeks) would be:

350 daysl/year

————————————————————— X 0.150 ug/kg (1x10° - RSL-based cancer risk level) = 1.9 mg/kg (PRG for BaPeqs)
28 dayslyear

The PRG calculated assuming a receptor may recreate 56 days per year (8 weeks) would be:

350 daysl/year

————————————————————— X 0.150 ug/kg (1x10’5 - RSL-based cancer risk level) = 0.9 mg/kg (PRG for BaPeqs)
56 days/year

A more formal calculation of this PRG is included in this attachment. It should be noted that an eight
weeks per year exposure frequency would be two-thirds of the available season at the site (i.e., the
facility is open to campers between Memorial Day and Labor Day). Additionally, the receptor is assumed
to recreate for an exposure duration of thirty years (6 years as a young child and 24 years as an adult).
Consequently, the assumptions used in the calculation of a PRG of 0.9 mg/kg are very conservative given
the current usage restrictions in place for the facility and given the fact that most receptors are unlikely to
return to the same recreational facility for 30 years. (As indicated on Table A-1, PRGs based on

exposure durations of less than 30 years are considerably greater than 0.9 mg/kg.) As a point of



comparison, the Rhode Island Department of Environmental Management (RIDEM) Industrial/Commercial
(I/C) Direct Exposure Criteria (DEC) for benzo(a)pyrene is 0.8 mg/kg and, pending consultation with the
RIDEM, may be considered an acceptable criterion for outdoor recreational areas with restrictions in
place to limit potential exposure. The following restrictions are or will be in place for the future recreators

at Carr Point:

e Fence around site to restrict access
e Signage on fence
e Fact sheet for campers

e Restrictions on site usage, including no digging or intrusive activities



RISK ASSESSMENT SPREADSHEET - CALCULATION OF RISK-BASED CONCENTRATIONS FOR SOIL

SITE NAME:
EXPOSURE POINT:
EXPOSURE SCENARIO:
MEDIA:

DATE:

CARR POINT

LIFELONG RECREATIONAL USER
SURFACE/SUBSURFACE SOIL
FEB 3, 2012

NAVAL STATION NEWPORT, MIDDLETOWN, RHODE ISLAND

THIS SPREADSHEET CALCULATES SCREENING LEVELS FOR EXPOSURES TO SOIL

VIA INCIDENTAL INGESTION, DERMAL CONTACT, AND INHALATION

RELEVANT EQUATIONS:

i TCR
Carcinogens RBC_ =
> Intake ,, - CSF,,, +Intake ,,,, - CSF,,. +EC,, -IlUR
: THI
Noncarcinogens RBC

'~ intake ,, . [Inteke ., |, (EC.s
RD RD RfC

oral derm

IRXEF XED xFIxCF

Intake,, = BW X AT x ADAF
Intakegem = SA x AF x ,ng?:E; X ED x CF X ADAF
_ ET x EF x ED x [1/PEF + 1/VF]
ECar = AT x 24 hours/day X ADAF
Mutagenic RBC.. = TCR
Intake ., , +Intake ., o +Intake .o i +INtake i 5
INPUT ASSUMPTIONS:
Child Child Adult Adult Definition
Parameter Ages0-2 Ages 2-6 Ages 6 - 16 Ages 16 - 30
General TCR=: 1E-06 Target Cancer Risk
1 Target Hazard Index
56 56 56 56 Exposure Frequency (days/year)
2 4 10 14 Exposure Duration (years)
15 15 70 70 Body Weight (kg)
25,550 Averaging time for carcinogenic exposures (days)
730 | 1,460 | 3,650 | 5,110 Averaging time for noncarcinogenic exposures (days)
1.0E-06 Conversion Factor (kg/mg)
Chemical Specific Age Dependent Adjustment Factor
Incidental Ingestion 200 200 100 100 Soil Ingestion Rate (mg/day)
1 1 1 1 Fraction from contaminated source (unitless)
Dermal Contact! 2,800 2,800 5,700 5,700 Skin surface available for contact (cmzlday)
0.2 0.2 0.07 0.07 Soil to skin adherence factor (mg/cmz)
Chemical Specific Absorption factor (unitless)
Inhalation 24 | 24 | 24 | 24 Exposure time (hours/day)
1.10E+10 Particulate emission factor (m*/kg)
Chemical Specific Volatilization factor (mSIkg)
Cancer Slope Factor Reference Dose
CHEMICAL ABS Oral Dermal Inhalation Oral Dermal Inhalation
(mgl/kg/day)™ | (mg/kg/day)?* (ug/m®* (mg/kg/day) (mg/kg/day) (mg/m®)
Benzo(a)anthracene 0.13 7.3E-01 7.3E-01 1.1E-04 NA NA NA
Benzo(a)pyrene Equivalents 0.13 7.3E+00 7.3E+00 1.1E-03 NA NA NA
Benzo(b)fluoranthene 0.13 7.3E-01 7.3E-01 1.1E-04 NA NA NA
Benzo(K)fluoranthene 0.13 7.3E-02 7.3E-02 1.1E-04 NA NA NA
Dibenzo(a,h)anthracene 0.13 7.3E+00 7.3E+00 1.1E-03 NA NA NA
Indeno(1,2,3-cd)pyrene 0.13 7.3E-01 7.3E-01 1.1E-04 NA NA NA
Arsenic 0.03 1.5E+00 1.5E+00 4.3E-03 3.0E-04 3.0E-04 1.5E-05
Age Dependent Adjustment Factor
CHEMICAL Ages 0- 2 Ages 2-6 Ages 6 - 16 Ages >16
Benzo(a)anthracene 10 3 3 1
Benzo(a)pyrene Equivalents 10 3 3 1
Benzo(b)fluoranthene 10 3 3 1
Benzo(k)fluoranthene 10 3 3 1
Dibenzo(a,h)anthracene 10 3 3 1
Indeno(1,2,3-cd)pyrene 10 3 3 1
Arsenic 1 1 1 1
Carcinogenic Intake Factors Noncarcinogenic Intake Factors
CHEMICAL Oral Dermal Inhalation Oral Dermal Inhalation
(kg/kg/day) (kg/kg/day) (kg/m®) (kg/kg/day) (kg/kg/day) (kg/m®)
Benzo(a)anthracene 1.07E-06 4.12E-07 1.51E-11 2.05E-06 7.45E-07 1.39E-11
Benzo(a)pyrene Equivalents 1.07E-06 4.12E-07 1.51E-11 2.05E-06 7.45E-07 1.39E-11
Benzo(b)fluoranthene 1.07E-06 4.12E-07 1.51E-11 2.05E-06 7.45E-07 1.39E-11
Benzo(k)fluoranthene 1.07E-06 4.12E-07 1.51E-11 2.05E-06 7.45E-07 1.39E-11
Dibenzo(a,h)anthracene 1.07E-06 4.12E-07 1.51E-11 2.05E-06 7.45E-07 1.39E-11
Indeno(1,2,3-cd)pyrene 1.07E-06 4.12E-07 1.51E-11 2.05E-06 7.45E-07 1.39E-11
Arsenic 2.50E-07 2.37E-08 5.98E-12 2.05E-06 1.72E-07 1.39E-11
Soil Concentration
CHEMICAL Carcinogenic | Noncarcinogenic
(mglkg) (mglkg)®
Benzo(a)anthracene 0.92 NA
Benzo(a)pyrene Equivalents 0.092 NA
Benzo(b)fluoranthene 0.92 NA
Benzo(k)fluoranthene 9.2 NA
Dibenzo(a,h)anthracene 0.092 NA
Indeno(1,2,3-cd)pyrene 0.92 NA
Arsenic 2.43 135

1 - NoncarcInogenic concentration is based on the child resident.




Table A-1
Candidate Preliminary Remediation Goals for Recreational Receptor Exposed to

The Carcinogenic PAHs in Soil, MRP Site 1, Carr Point, NAVSTA Newport, Portsmouth, Rhode Island

Remedial Goals:
cPAHSs at 1E-05
Cancer Risk
Scenario Days/Year Years/Lifetime Level Comment
RME 14|Adult: 24 Small Child: 6 3.8
RME 28|Adult: 24 Small Child: 6 1.9
At this goal you are actually less than the
EPA 1E-04 risk level for the standard
RME 56|Adult: 24 Small Child: 6 0.9 residential land use.
RME 84|Adult: 24 Small Child: 6 0.63
CTE() 7|Adult: 7 Small Child: 2 13.2 (46.2)
CTE(1) 14|Adult: 7 Small Child: 2 6.6 (23)
CTEQ) 28|Adult: 7 Small Child: 2 3.3(11.5)
CTE (1) 56|Adult: 7 Small Child: 2 1.7 (5.8)
At this goal you are actually less than the
EPA 1E-04 risk level for the standard
CTE (1) 84|Adult: 7 Small Child: 2 1.1(3.8) residential land use.

RME: Reasonable maximum exposure.

CTE: Central tendency exposure.

1) This assumes a very young child is on-site and only the"years" parameter has been altered between the RME and CTE case.

The values in (parenthesis) were calculated per the CTE assumptions presented in the Carr Point report (i.e.,several exposure factors differ between the RME and CTE case.)
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Technical Memorandum
Recreational Risk Evaluation
MRP Site 1, Carr Point
NAVSTA Newport, Rhode Island

1.0 INTRODUCTION

This Technical Memorandum was prepared by Tetra Tech, NUS (Tetra Tech), for the U.S. Department of
Navy (Navy) to evaluate potential risk to human health at the MRP Site 1, Carr Point, NAVSTA Newport,
Portsmouth, Rhode Island. The Technical Memorandum documents the findings of a focused risk
evaluation for the recreational vehicle camping park (RVCP) portion of the MRP Site 1. MRP Site 1, Carr
Point is part of Naval Station (NAVSTA) Newport, and is located within the Town of Portsmouth, Rhode
Island. This memorandum was completed on behalf of the Navy’s Naval Facilities Engineering Command
(NAVFAC) Mid-Atlantic, under the Comprehensive Long-term Environmental Action Navy (CLEAN)
Contract No. N62470-08-D-1001, Contract Task Order (CTO) WES52.

The RVCP is utilized by Navy and Department of Defense (DOD) personnel between Memorial Day and
October 30. The park is the former location of firing arcs where a recreational skeet range was based.
The RVCP is a grass covered area with six water and electricity hook-up areas for RVs and is currently

scheduled to re-open in May 2010 (Figure 1-1).

A Site Investigation (SI) was completed for the Carr Point Site in 2009. SI sampling analytical data
collected in the RVCP (two soil borings SB-01 and SB-09) indicates the presence of elevated
concentrations of polycyclic aromatic hydrocarbons (PAHs) and lead in the surface soil at the three former
firing areas. It is suspected that the source of the PAHs is clay targets which were historically
manufactured with petroleum pitch, and were blended with clay. Fragments of broken targets were
observed at several of the Sl soil sample locations in the RVCP. Please see the Sl report for more

detailed information on this investigation.

As part of the Sl report, a Human Health Screening Evaluation (Tetra Tech, 2009a) was conducted for the
entire Carr Point Site using the Sl data set. PAHSs including benzo(a)anthracene, benzo(a)pyrene,
benzo(b)fluoranthene, dibenzo(a,h)anthracene, and indeno(1,2,3-cd)pyrene were identified as
carcinogenic risk drivers in surface soil with individual risk estimates exceeding 1E-6. Lead was also

retained as a contaminant of potential concern.
This focused risk assessment was conducted to evaluate human health risk specifically in the RVCP.

Samples collected during the 2009 S| and additional samples collected in January 2010 were evaluated.

The 2009 Sl samples included in this evaluation are two soil borings conducted in the RVCP, SB-01 and

W5210639F -1- CTO WE52



SB-09. Analytical data from the surficial interval, 0 to 1 foot below ground surface (bgs), were evaluated
(Table 1-1). Multi increment (MI) samples collected from the firing arcs in 2009 were not included in this
risk assessment because of their sample interval (0 to 2 inches bgs) and because of their composite
sample characteristic.

To augment the S| samples, 36 additional surficial soil samples were collected in January 2010. Samples
were collected from a sample grid consisting of 24 locations in the RVCP. The approximate size of the
sample grid was 3,600 ft*, consisting of 24 equally sized squares. Samples were collected at the
intersections of each grid line using a combination of stainless steel trowel and a hand auger; the 0-6 inch
interval was collected using the trowel while the 6-12 inch interval was collected using the hand auger.
Twenty-four samples were collected from 0 - 6 inches bgs (one at each location), and 12 samples were
collected from the 6-12 inch interval (one at every other location). The sample material collected was
placed into a disposable aluminum pan and homogenized; grass was removed, roots remained, and as
much as possible clay pigeon fragments and gravel were removed. Soil characteristics and field
observations were logged on field data sheets and are summarized in Table 1-2. Figure 1-2 shows

locations of surface soil samples from the 2010 event.
All samples were sent to Empirical Laboratories in Nashville, TN, and were analyzed for PAHs and lead.

Samples collected in January 2010 were submitted for PAH and lead analysis. Detected compounds and
lead are summarized in Table 1-3. The distribution of benzo(a)pyrene and lead concentrations are shown
in Figures 1-3 and 1-4. Concentrations of contaminants were compared to Rhode Island Department of
Environmental Management (RIDEM) Residential Direct Exposure Criteria (RISORES). The distribution
of contaminant concentrations places the highest concentrations in the western grid row. In addition,

samplers observed clay pigeon fragments in sample locations from the west row.
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2.0 SECTION: FOCUSED HUMAN HEALTH RISK ASSESSMENT

Section 2 presents the results of a focused Human Health Risk Assessment (HHRA) of chemical
concentrations detected in the surface soils in the vicinity of the RVCP located within MRP Site 1, Carr
Point at NAVSTA Newport. Background soil concentrations published in the 2008 Basewide Background
Study Report for Naval Station Newport (Tetra Tech, July 2008) are referenced in this HHRA.

This HHRA is limited to an evaluation of receptors exposed to surface soils as a result of the current,
limited recreational use of the RVCP area. The assessment is not a comprehensive baseline HHRA and
is not intended to provide an evaluation of all receptors (and land use scenarios) typically evaluated in a
baseline HHRA prepared for a CERCLA site. (Such an assessment will be completed during the
preparation of the remedial investigation [RI] report for MRP Site 1.) This assessment is specifically
intended to assess risks to current recreational receptors (campers, RV users) and to identify areas that
may be targeted for an interim action so that the RVCP may open for the 2010 summer season.
Information on the selection of chemicals of potential concern (COPC), exposure assessment, toxicity
assessment, risk characterization, uncertainty analysis, and summary and conclusions for the risk

screening are contained in Sections 2.1, 2.2, 2.3 2.4, 2.5, and 2.6, respectively.

21 CHEMICALS OF POTENTIAL CONCERN SELECTION

COPCs are target analytes detected in an environmental media that are selected for evaluation in a risk
assessment. A chemical was selected as a COPC for the surface soils of the RVCP area if the maximum
detected concentration exceeded screening criteria derived from the risk-based regional screening levels
(RSLs). The RSLs were developed and are maintained through a cooperative agreement between Oak
Ridge National Laboratory and USEPA's Office of Superfund, and are considered to be USEPA screening
criteria (USEPA, December 2009). The RSLs are chemical concentrations corresponding to fixed levels
of risk (i.e., a Hazard Quotient (HQ) of 1 [adverse non-carcinogenic health effects are not anticipated] for
non-carcinogenic chemicals or an incremental lifetime cancer risk of 1E-06 [i.e., a one-in-one million
probability of developing cancer] for carcinogenic chemicals). One-tenth the RSL is typically
recommended by U.S. EPA Region 1 as the COPC screening criteria for non-carcinogenic compounds to
account for the potential cumulative effects of multiple compounds affecting the same target organ or
producing the same target effect. The RSL is the COPC screening criteria recommended by U.S. EPA
Region 1 for carcinogens. Conservatively, RSLs based on the residential land use scenario are the basis

of the COPC screening criteria.

Table 2-1 presents the results of the COPC selection conducted for surface soils in the RVCP area. The

screening is based on analytical data available for the surface soils samples listed in Table 2-2. The
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following chemicals were selected as COPCs based on a comparison of maximum detected
concentrations to the COPC screening criteria:

Summary of Surface Soil COPCs

. Max‘m“”? Sccreoeiicng Blzgli;\r/\gsgd
Chemical Concentration ,
(ma/kg) Level Concentration
(mg/kg) (mg/kg)

Benzo(a)pyrene
Equivalents (BaPeqiv) 425 0.015C NA
Benzo(ghi)perylene 223 170 N NA
Fluoranthene 332 230N NA
Naphthalene 8.21 36C NA
Phenanthrene 208 170N NA
Pyrene 316 170N NA
Aluminum 13400 7700 N 11800
Arsenic 15.1 0.39C 4.03
Chromium 19.4 0.29C 9.87
Cobalt 15.3 2.3N 2.87
Iron 31200 5500 N 13800
Lead 572 400 10.8
Manganese 543 180 N 141

The following carcinogenic PAHs (cPAHSs) listed in Table 2-1 are presented above in terms of
benzo(a)pyrene equivalents (BaPeqi) concentrations: benzo(a)pyrene, benzo(a)anthracene,
benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene, dibenzo(ah)anthracene, and indeno(1,2,3-
CD)pyrene. Toxicity equivalency factors (TEFs) were used to convert the concentrations of these cPAHs
into equivalent concentrations of benzo(a)pyrene which were then summed (on a per sample basis) to
represent the BaP.q,y concentrations evaluated in the HHRA (USEPA, 1993).

2.2 EXPOSURE ASSESSMENT
This section presents the exposure assessment component of the HHRA for the surface soils at the
RVCP. Receptors are identified and the methodology used to determine chemical intake resulting from

exposure to surface soils is presented.

Two types of receptors were considered in this HHRA based on the current, limited recreational use of
the area:
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e Individuals or families (including small children) renting camping space at the RVCP.
Based on information provided by the Facility, these campers typically rent space for one or two
weeks during the summer season (May through September). The Facility further indicates that
some families may return for multiple years (e.g., a five-year utilization rate is not atypical for the

campers at the RVCP).

o Workers performing maintenance activities (e.g., mowing the grass) or other duties (e.g.,
collecting rents) at the RVCP. Typically, these duties require the worker to visit the RVCP on

an infrequent basis (i.e., approximately one day a week during the warm weather months).

It was assumed that these receptors would be exposed to COPCs in surface soils as a result of direct
contact exposure to soils (i.e., incidental ingestion of small amounts of soils and dermal contact with soils)
or as a consequence of the inhalation of soil particulates (dusts) emitted into the air. The worker was
assumed to be an adult receptor. However, because families utilize the RVCP, three different receptor

age groups were evaluated for the recreational user:

e Ayoung child in the 0 to 6 year age group.
e Anolder child in the 7 to 16 year age group.
e An adult.

It was assumed that an individual from any one of these age groups could return to the RVCP for five
consecutive years. These receptors are referred to as the “child recreational”, “older child recreational”,
and “adult recreational” user in this narrative. As an alternate case, it was assumed that an individual
living in the New England region may routinely visit the RVCP many years over the course of a lifetime
[e.g., 6 years as a young child and 24 years as an adult]. This receptor is referred to as the “lifetime
recreational user” receptor in this narrative. It should be noted that a 30-year exposure duration
(assuming 6 years exposure as a small child and 24 years exposure as an adult) is typically
recommended by EPA when evaluating a residential land use scenario. Consequently, it is a

conservative assumption when evaluating a recreational land use scenario.

The exposure factor assumptions used to quantitatively estimate COPC intake are summarized in Tables
2-3 and 2-4. Both Reasonable Maximum Exposure (RME) (Table 2-3) and Central Tendency Exposure
(CTE) (Table 2-4) cases were evaluated. (The RME case is intended to represent a reasonable upper-
bound case scenario whereas the CTE case is intended to represent an average case scenario.) With
the following exceptions, the exposure factor assumptions are those recommended in standard EPA risk

assessment guidance documents:

W5210639F -5- CTO WE52



1. The exposure frequency assumptions for the recreational user were 7 days per year and 14 days
per year for the CTE and RME case, respectively, and were based on Facility information that

recreational users rent a camp site for one or two weeks during the warm weather months.

2. The exposure frequency assumption for the worker was 26 days per year for both the RME and
CTE case, and is based on the assumption that a maintenance worker would mow the grass in

the RVCP area approximately one day per week for six months.

The equations used to estimate COPC intake are presented in Attachment A. These equations are used
in the HHRA for the evaluation of all COPCs with the exception of lead. The risk evaluation of lead is

further addressed in Section 2.4, Risk Characterization.

The exposure point concentration (EPC) is the COPC concentration to which the receptor is exposed.
Per U.S. EPA guidance, the arithmetic mean concentration is recommended as the EPC for lead and the
95 percent upper confidence limit (UCL) on the arithmetic mean is recommended as the EPC for other
chemicals. EPCs are calculated following U.S. EPA’s Calculating Upper Confidence Limits for Exposure
Point Concentrations at Hazardous Waste Sites (U.S. EPA, 2002) and using U.S. EPA Pro-UCL Version
4.00.04. Table 2-5 presents the EPCs for all chemicals selected as COPCs.

2.3 TOXICITY ASSESSMENT

The toxicity assessment component of a HHRA identifies the potential adverse health effects of the
COPCs. More specifically, the toxicity assessment presents quantitative estimates of the relationship
between the magnitude and type of exposures and the severity or probability of human health effects for
each COPC. These quantitative estimates of toxicity or toxicity criteria (presented in terms of reference
doses [RfDs] and reference concentrations [RfCs] for potential non-cancer effects, and cancer slope
factors [CSFs] and inhalation unit risks [IURs] for cancer effects) are summarized for the RVCP COPCs in
Table A-1 (Attachment A). These toxicity criteria are more formally defined in Attachment A. However, in
brief, an RfD/RfC is the dose/concentration at which or below which adverse non-carcinogenic health
effects are not anticipated. The lower the RfD/RfC the more potent/hazardous the chemical is in terms of
the potential to produce non-cancer health effects. The CSFs/IURs are estimates/indicators of the
potency of a carcinogenic chemical. The higher the CSF/IUR the more potent the carcinogen is predicted

to be (i.e., the more likely it is a receptor exposed to the chemical will develop cancer).
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2.4 RISK CHARACTERIZATION

The risk characterization of the COPCs selected for the surface soils at the RVCP is presented in Tables
2-6 and 2-7 for the RME and CTE case, respectively. Cancer risk estimates (i.e., the probability of
developing cancer) and non-cancer hazard indices (an indicator of the potential for adverse non-cancer
effects) were developed based on the intakes calculated per the methodology referenced in Section 2.2
and the toxicity criteria referenced in Section 2.3. The equations used to calculate the cancer risk
estimates (i.e., the probability of developing cancer) and non-cancer hazard indices (HIs) are presented in
Attachment A. The RAGS Part D tables are presented in Attachment B. A summary of the risk
characterization results is provided in the following table:

Summary of Cancer and Non-Cancer Risk Estimates for

Recreational and Worker Exposure to COPCs in Surface Soil at the RVCP

Total Total
Total Total
Non- Non-
Cancer Cancer Cancer Cancer
Risk Risk
Receptor Estimate Hazard Estimate Hazard
i Index (HI) i Index (HI)
RME Case ) CTE Case i
RME Case CTE Case
Maintenance 2E-05 <1 4E-06 <1
Worker (cPAHS)
Child 6E-04 <1 1E-04 <1
Recreational | (cPAHSs) (cPAHSs)
User
Older Child 5E-05 <1 1E-05 <1
Recreational (cPAHS)
User
Adult 1E-05 <1 2E-06 <1
Recreational (cPAHS)
User
Lifetime 7E-04 NA 6E-05 NA
Recreational | (cPAHSs) (cPAHSs)
User

1 Bolded carcinogenic risk estimates exceed the State of Rhode Island cancer risk limit of 1E-05. A chemical name presented in
parentheses indicates the primary chemical driving risk. Specifically, a chemical with risk estimates exceeding the State of
Rhode Island cancer risk benchmark of 1E-05.

Hls developed for all receptors are less than one indicating that adverse non-carcinogenic health effects
are not anticipated under the conditions established in the exposure assessment. However, cancer risk
estimates developed for all receptors exceed 1E-05 (i.e., a one-in-one-hundred thousand probability of

developing cancer), the State of Rhode Island cumulative cancer risk benchmark. Additionally, the
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cancer risk estimates developed for the child recreational user and the lifetime recreational user exceed
the U.S.EPA target risk range of 1E-04 to 1E-06 (i.e., a one-in-ten thousand to one-in-one million
probability of developing cancer). However, only the risk estimates developed for the cPAHs exceed 1E-

05. As noted above, the cPAHs were evaluated in terms of BaPq,, concentrations.

The cancer and non-cancer risk estimates developed in the preceding table are based on the evaluation
of the EPC calculated for the study area as detailed in Section 2.2. Alternatively, Figure 2-1 displays
cancer risk estimates on a location-by-location basis. Locations with cancer risk estimates exceeding 1E-
04 are color-coded with red dots; locations with cancer risk estimates exceeding 1E-05 but less than 1E-
04 are color coded with blue dots. The cancer risk estimates for all other locations are less than 1E-05.
The results presented on Figure 2-1 indicate that risk estimates are highest for locations closest to
Narragansett Bay and lowest at locations distant from the Bay. These results are as expected based on

the cPAH concentration distribution described in Section 1.

As noted above, this assessment is limited to the evaluation of receptors associated with the current
recreational use of the RVCP. However, the following comparisons of EPCs to reference points such as
the U.S.EPA RSLs and State of Rhode Island criteria provide additional perspective for the cPAH
concentrations detected:

e The EPC for the cPAHs (in terms of BaPeqy concentrations) is 266 mg/kg and is orders of
magnitude greater than the EPA RSLs for the hypothetical future resident (0.015 mg/kg) or the
typical industrial worker (0.21 mg/kg). This indicates that risk estimates for these receptors would
exceed 1E-04 if such receptors were evaluated using the risk assessment methodology used to
develop the U.S.EPA RSLs.

e The EPC for the cPAHSs (in terms of BaP.q. concentrations) is also orders of magnitude greater
than the State of Rhode Island direct contact criteria for the industrial and residential land use

scenario (0.8 and 0.4 mg/kg, respectively).

As noted above, lead was selected as a COPC for the RVCP because the maximum detected
concentration (572 mg/kg) exceeds both the U.S.EPA RSL (400 mg/kg) and the State of Rhode Island
direct contact criterion (150 mg/kg) for soil assuming residential land use scenario. However, per
U.S.EPA risk assessment protocol, the arithmetic mean concentration should be selected as the EPC
when evaluating exposure to lead. As noted in Table 2-5, the arithmetic mean lead concentration in the
surface soils of the RVCP 130 mg/kg does not exceed 400 mg/kg. As expected, an assessment of this

arithmetic mean lead concentration via the typical EPA risk assessment models for lead does not result in
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risk assessment results at variance with stated EPA goals regarding receptor exposure to lead (see

model outputs presented in Attachment B).
2.5 UNCERTAINTY ANALYSIS

The most significant source of uncertainty in this HHRA is the fact that fragments of clay targets used at
the old skeet range are the likely source of the cPAHs detected in the surface soils at the RVCP. Based
on information in the technical articles presented in Attachment C, cPAHs associated with the clay matrix
of targets are tightly bound to that matrix. Consequently, the cPAHs are anticipated to be less
bioavailable than is generally assumed by current U.S.EPA risk assessment guidance documents for the
evaluation of receptor exposure to cPAHs in soils. In fact, a review of the scientific literature (Attachment
C) as well as guidelines published by the Massachusetts Department of Environmental Protection
(MassDEP) demonstrates that the absorption of cPAHs in contaminated soils (not to mention the clay
fragments) may differ from the absorption observed in the toxicity studies used to develop the toxicity
criteria for the cPAHs. Specifically, MassDEP used relative absorption factors (RAFS) in the development
of their MCP Method 1 Standards for soils. These RAFs were incorporated into MCP Method 1
Standards in order to adjust for differences in chemical absorption efficiencies between different
environmental matrices and exposure routes/matrices evaluated in the laboratory versus environmental
exposures (MassDEP April 1994). Toxicity information and the resultant toxicity criteria based on
laboratory experiments, and the exposure routes (e.g., oral, dermal, inhalation) and matrices (e.g., oil,
food) used in the laboratory may differ from anticipated exposure routes/matrices anticipated for human
exposures at a site. The RAFs recommended by the MassDEP are intended to make the site exposures

evaluated comparable to the available laboratory toxicity data (MassDEP July 1995).
The process used for RAF development is similar to the “Adjustment for Absorption Efficiency” guidance

that is presented in Appendix A of the USEPA (1989) Risk Assessment Guidance for Superfund.
MassDEP calculated RAFs according to the following equation (MassDEP July 1995):

_ AbSOfptlon EfflCIenCySITE route/medium of exposure

RAF = - —
AbSOfptlon Eﬁ:ICIenCySTUDY route/medium of exposure

MassDEP has developed the following RAF values for PAHs in soil:

Exposure Route RAF
Oral 0.36 (noncarcinogenic)

0.28 (carcinogenic)

Dermal 0.1 (noncarcinogenic)

0.02 (carcinogenic)
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These RAFs are based on laboratory toxicological evaluations (MassDEP July 1995). Magee et al.
(1996) (Attachment C) incorporated similar toxicological study results into the development of absorption
adjustment factors (AAFs) for PAHs and obtained AAFs that were similar to the MassDEP RAFs for the
carcinogenic PAHs via oral and dermal exposure pathways and noncarcinogenic PAHs via the dermal
pathway. Cancer risk estimates developed for the RVCP site based on the MassDEP RAFs for the RME
and CTE scenarios are presented in Tables 2-8 and 2-9 respectively. The total cancer risk estimate for
the lifetime recreational user developed using the RAFs for the RME scenario is 2E-04; the total cancer
risk estimate for the lifetime recreational user developed without use of the RAFs for the RME scenario
(Table 2-6) is 7E-04. The total cancer risk estimate for the lifetime recreational user developed using the
RAFs for the CTE scenario is 2E-05; the total cancer risk estimate for the lifetime recreational user
developed without use of the RAFs for the CTE scenario (Table 2-7) is 6E-05.

Figure 2-2 displays cancer risk estimates on a location-by-location basis based on the MassDEP RAFs.
Locations with cancer risk estimates exceeding 1E-04 are color-coded with red dots; locations with
cancer risk estimates exceeding 1E-05 but less than 1E-04 are color coded with blue dots. The cancer
risk estimates for all other locations are less than 1E-05. The results presented on Figure 2-2 indicate
that risk estimates are highest for locations closest to Narragansett Bay and lowest at locations distant

from the Bay.

The use of the MassDEP RAFs for PAH intake calculations at Carr Point may still result in an
overestimation of human health risk to PAHs in site soil. As stated above, this is because the PAHs
present at the site are largely a result of the clay targets previously used in the former skeet range. A
toxicity evaluation of a former skeet range conducted by Baer et al. (1995) found that although trap and
skeet shooting targets contained substantial levels of PAHs, PAH concentrations measured in the
sediment and marine animals at the site were not higher, and in some instances lower, than surrounding
areas. It was concluded that PAHs were likely bound to the petroleum pitch and limestone matrix of the
targets and were not likely to be available in the environment (Baer et al. 1995). Similarly, a risk
assessment conducted at a former skeet range at Alameda Point evaluated PAH contamination from clay
targets and determined that PAHSs in clay targets were not the source of PAHs detected in site sediments.
This conclusion was reached because the PAHs concentrations in site sediment were chemically distinct
from the PAHSs detected in the clay targets (Battelle, September 2005). Based on these findings, the use
of the MassDEP RAFs for PAHs in the Carr Point risk evaluation should still provide conservative risk

estimates. (The referenced scientific literature is presented in Attachment C).
Note: The use of the RAFs is MassDEP methodology, not U.S. EPA Region | endorsed risk assessment

methodology. U.S. EPA risk guidance does not recommend the use of RAFs in human health risk

assessment.
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2.6 SUMMARY AND CONCLUSIONS

This technical memorandum presents the results of a focused HHRA of chemical concentrations detected
in the surface soils at the RVCP located within MRP Site 1, Carr Point at NAVSTA Newport. The
assessment was limited to an evaluation of receptors exposed as a result of the current, limited
recreational use of the area (i.e., recreational users renting camp sites at the RVCP and maintenance
workers) and was based on surface soil data collected in 2009 and 2010. This assessment is specifically
intended to assess risks to these receptors and to identify areas that may be targeted for an interim action
so that the RVCP may open for the 2010 summer season. Several organic and inorganic chemicals were
selected as COPCs. However, cPAHs are the predominant COPCs and only the cancer risk estimates
developed for the cPAHs exceed the U.S.EPA target cancer risk range of 1E-04 to 1E-06 and the State of
Rhode Island cumulative cancer risk benchmark of 1E-05. The observed cPAH contamination is not
uniform across the area of concern. All of the locations demonstrating cancer risk estimates exceeding
1E-04 are situated within approximately 50 to 100 feet of the Narragansett Bay shoreline and are
associated with locations where clay target fragments were found (see Figure 2-1). Cancer risk estimates
for most locations more distant from the Narragansett Bay shoreline do not exceed 1E-05; none of the
locations more distant from Narragansett Bay shoreline exceed 1E-04. A significant source of uncertainty
in this HHRA is the fact that fragments of clay targets used at the old skeet range are the likely source of
the cPAHs detected in the surface soils at the RVCP. A review of the scientific literature suggests that
these cPAHSs are tightly bound to the clay matrix of the targets and bioavailability to human or ecological
receptors is limited. Consequently, the risk estimates presented in this technical memorandum should be
viewed as very conservative and likely overestimate the true potential for risks to persons using the site

for passive recreation.
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TABLE 1-1

ANALYTICAL RESULTS - DETECTED COMPOUNDS IN SURFACE SOIL
MRP SITE 1, CARR POINT, NAVSTA NEWPORT, RHODE ISLAND

PAGE 1 OF 2
SAMPLE ID CRP-SB01-0001 | CRP-SB09-0001
LOCATION ID CRP-SBO1 CRP-SB09
SAMPLE DATE 05/12/09 05/12/09
TOP DEPTH PAL |RESRSL OFT OFT
BOTTOM DEPTH 1FT 1FT
QC NORMAL NORMAL
VOLATILES (UG/KG)
2-BUTANONE 10000000 2800000 72 UJ 80 UJ
ACETONE 7800000 6100000 72 UJ 80 UJ
BENZENE 2500 1100 72 U 8 U
BROMODICHLOROMETHANE 10000 280 72 U 8 U
CARBON DISULFIDE 67000 72 U 8 U
CHLOROFORM 1200 300 72 U 8 U
CIS-1,2-DICHLOROETHENE 630000 78000 72 U 8 U
ETHYLBENZENE 71000 5700 72 U 8 U
ISOPROPYLBENZENE 27000] 220000 72 U 8 U
METHYL CYCLOHEXANE 72 U 8 U
METHYLENE CHLORIDE 45000/ 11000 14 U 16 U
TETRACHLOROETHENE 12000 570 72 U 8 U
TOLUENE 190000| 500000 72 U 8 U
TOTAL 1,2-DICHLOROETHENE 70000 72 U 8 U
TOTAL XYLENES 110000] 60000 72 U 8 U
TRICHLOROETHENE 13000 2800 72 U 8 U
VINYL CHLORIDE 20 60 14 U 16 U
SEMIVOLATILES (UG/KG)
1,1-BIPHENYL 800[ 390000 2000 U 300 J
2-METHYLNAPHTHALENE 29000] 31000 2000 U 1400 J
ACENAPHTHENE 29000 340000 2000 U 15000
ACENAPHTHYLENE 23000 340000 2000 U 2000 U
ANTHRACENE 29000/ 1700000 2000 U 16000 J
BENZO(A)ANTHRACENE 900 91000 J
BENZO(A)PYRENE 400 120000
BENZO(B)FLUORANTHENE 900 130000
BENZO(G,H,))PERYLENE 800 78000
BENZO(K)FLUORANTHENE 900 47000
CARBAZOLE 11000]
CHRYSENE 400 100000 J
DIBENZO(A,H)ANTHRACENE 400 22000 J
DIBENZOFURAN 3500
FLUORANTHENE 20000] 230000 110000 J
FLUORENE 28000| 230000 6100
INDENO(1,2,3-CD)PYRENE 900 150
NAPHTHALENE 29000 3900
N-NITROSODIPHENYLAMINE 99000
PHENANTHRENE 29000[ 170000
PYRENE 1100] 170000

PAL=PROJECT ACTION LIMIT-SEE TEXT;RES RSL=RESIDENTIAL REGIONAL SCREENING LEVEL (USEPA)
BLACK SHADING-EXCEEDS AT LEAST ONE CRITERION;GRAY SHADING-DETECTED;U-NOT DETECTED;
J-QUANTITATION APPROXIMATE; R-REJECTED; NA-NOT ANALYZED
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TABLE 1-1

ANALYTICAL RESULTS - DETECTED COMPOUNDS IN SURFACE SOIL
MRP SITE 1, CARR POINT, NAVSTA NEWPORT, RHODE ISLAND

PAGE 2 OF 2
SAMPLE ID CRP-SB01-0001 | CRP-SB09-0001
LOCATION ID CRP-SBO1 CRP-SB09
SAMPLE DATE 05/12/09 05/12/09
TOP DEPTH PAL |RESRSL OFT OFT
BOTTOM DEPTH 1FT 1FT
QC NORMAL NORMAL
PESTICIDES/PCBS (UG/KG)
4,4-DDD 2000 1.2 J 3.6 J
4,4'-DDE 1400 1.2 30
4,4-DDT 21 1700 3.4 J 62
ALPHA-BHC 77 0.4 U 0.41 U
ALPHA-CHLORDANE 500 1600 0.4 U 0.41 U
AROCLOR-1260 371 220 19 20 U
DIELDRIN 4.9 30 3 UJ 7 UJ
ENDOSULFAN | 37000 0.4 U 0.41 U
ENDOSULFAN II 37000 0.8 U 0.81 U
ENDOSULFAN SULFATE 37000 0.8 U 0.81 U
ENDRIN 1800 08 U 0.81 U
ENDRIN ALDEHYDE 1800 08 U 0.81 U
ENDRIN KETONE 1800 0.8 U 0.81 U
GAMMA-BHC (LINDANE) 520 0.79 5.3
GAMMA-CHLORDANE 500 1600 0.4 U 0.41 U
HEPTACHLOR EPOXIDE 53 0.4 U 0.41 U
PROPELLANTS (MG/KG)
2,4-DINITROTOLUENE 0.9 16 NA NA
NITROGLYCERIN 6.1 0.61 NA NA

METALS (MG/KG)

ALUMINUM 13400 J
ANTIMONY 0.27 .
ARSENIC 7 13.6 J
BARIUM 330

BERYLLIUM 0.4

CADMIUM 0.36

CALCIUM

CHROMIUM 26

COBALT 13

COPPER 28

IRON

LEAD 11

MAGNESIUM

MANGANESE 220

MERCURY 0.1

NICKEL 38

POTASSIUM

SELENIUM 0.52

SILVER 4.2

SODIUM

VANADIUM 7.8

ZINC 46

PETROLEUM HYDROCARBONS (MG/KG)

DIESEL RANGE ORGANICS 500

GASOLINE RANGE ORGANICS 500

PAL=PROJECT ACTION LIMIT-SEE TEXT;RES RSL=RESIDENTIAL REGIONAL SCREENING LEVEL (USEPA)
BLACK SHADING-EXCEEDS AT LEAST ONE CRITERION;GRAY SHADING-DETECTED;U-NOT DETECTED;
J-QUANTITATION APPROXIMATE; R-REJECTED; NA-NOT ANALYZED
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TABLE 1-2

FIELD OBSERVATIONS - JANUARY 2010
MRP SITE 1, CARR POINT
NAVSTA NEWPORT, RHODE ISLAND

DEPTH | CLAY PIGEON
SAMPLE ID INTERVAL | FRAGMENTS
CRP-55100-0006  |0-6" MANY
CRP-S5100-0612  [6-12" FEW
CRP-55101-0006  |0-6" SOME
CRP-55102-0006  |0-6" SOME
% CRP-S5102-0612  |6-12" NONE
& [CRP-S5103-0006 |0-6" SOME
r5 [CRP-SS104-0006  [0-6" FEW
UEJ CRP-SS104-0612 [6-12" TRACE
CRP-55105-0006  |0-6" FEW
CRP-55106-0006  |0-6" FEW
CRP-S5106-0612  |6-12" NONE
CRP-S5107-0006  |0-6" TRACE
CRP-55108-0006  0-6" NONE
CRP-S5108-0612  |6-12" NONE
CRP-55109-0006  |0-6" TRACE
> [CRP-SS110-0006 _|0-6" NONE
O [CRP-SS110-0612  [6-12" NONE
* |CRP-SS111-0006__|0-6" NONE
= [CRP-SS112-0006  [0-6" NONE
O [CRP-SS112-0612  |6-12" NONE
= |CRP-S5113-0006 |0-6" NONE
CRP-S5114-0006  |0-6" NONE
CRP-S5114-0612  [6-12" NONE
CRP-SS115-0006 |0-6" NONE
CRP-S5116-0006  0-6" NONE
CRP-SS116-0612  |6-12" NONE
CRP-S5117-0006  |0-6" NONE
CRP-S5118-0006  |0-6" NONE
% CRP-S5118-0612  |6-12" NONE
& [CRP-SS119-0006 [0-6" NONE
k- |CRP-S5120-0006 _|0-6" NONE
< [CRP-SS120-0612 [6-12" NONE
CRP-S5121-0006  |0-6" NONE
CRP-55122-0006  |0-6" NONE
CRP-S5122-0612  |6-12" NONE
CRP-SS123-0006 |0-6" NONE

Quantities of fragments (many, some, few and trace) were estimated in
represent a calculated percentage of fragments observed

MANY > 50%
SOME = 50-30%
FEW = 30-10%
TRACE = 1-10%
NONE = no fragments observed
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TABLE 1-3
ANALYTICAL RESULTS - DETECTED COMPOUNDS IN SURFACE SOIL (JANUARY 2010)
MRP SITE 1, CARR POINT, NAVSTA NEWPORT, RHODE ISLAND

PAGE 1 OF 3

SAMPLE ID CRP- CRP- CRP- CRP- CRP- CRP- CRP- CRP- CRP- CRP- CRP- CRP- CRP- CRP- CRP-

S$S100- |SS100- [ss101- [ss101- |ss101- [ss102-  [ssS102-  |SS103-  [SS104-  [SS104- |SS105-  |SS106-  [SS106-  [SS107-  |SS108-

0006 0612 0006 0006-D  |0006-AVG |0006 0612 0006 0006 0612 0006 0006 0612 0006 0006
LOCATION ID CRP- CRP- CRP- CRP- CRP- CRP- CRP- CRP- CRP- CRP- CRP- CRP- CRP- CRP- CRP-

SS100  |SS100 [SS101  [ss101  [ss101  [ss102  |ss102  |ss103  |Ss104  [ss104  [ss105  [ss106  |ssi06  |ssi07  |ss108
SAMPLE DATE 01/19/10 [01/19/10 [01/19/10 |01/19/10 |01/19/10 |01/19/10 |01/19/10 [01/19/10 |01/19/10 |01/19/10 |01/19/10 |01/19/10 [01/19/10 [01/19/10 [01/19/10
TOP DEPTH 0FT 05FT |OFT 0FT 0FT 0FT 05FT |OFT 0FT 05FT |OFT 0FT 05FT |OFT 0FT
BOTTOM DEPTH 05FT 1FT 05FT 05FT 05FT 05FT 1FT 05FT 05FT 1FT 05FT 05FT 1FT 05FT 05FT
SACODE NORMAL |NORMAL |ORIG DUP AVG NORMAL |NORMAL |[NORMAL |[NORMAL |[NORMAL [NORMAL |[NORMAL |NORMAL |NORMAL |ORIG
QC TYPE RISO |NM NM NM FD NM NM NM NM NM NM NM NM NM NM NM

RES

POLYCYCLIC AROMATIC
HYDROCARBONS (MG/KG)
2-METHYLNAPHTHALENE 123[ 3.3 J| 1.19 J| 0.793 J| 0669 J| 0.731 J| 3.11 J] 268 J 290 J] 1.26J o017 U 2.02| 0292 J| 0.164 U[ 0.174 U] 0.189 U
ACENAPHTHENE 43 35 15.7 6.42 6.23 6.325 26.2 37.1 18.4 14.4 0.436 20.9 0.919] 0.164 U| 0.174 U] 0.244 J
ACENAPHTHYLENE 23] 478 U] 0.247 J| 0795 U[ 1.01 U[ 09025 U] 4.33 U] 4.26 U| 436 Ul 088 Ul 0.17 Ul 0935 U 0.1 J| 0.0982 J[ 0.071 J| 0.189 U
ANTHRACENE 22.8 10.1 10.8 10.45 35 28.2 23.4 0.701 32.6 207 0115 J] 015 J 0.471
BAP EQUIVALENT-HALFND 425.406| 158.6057| 111.2742| 116.239| 113.7566] 357.701| 378.535| 323.000] 160.661| 7.76604] 284.021| 44.0369| 0.892311| 0.514072| 5.45913
BAP EQUIVALENT-POS 425.406| 158.6957| 111.2742| 116.239] 113.7566] 357.701| 378.535| 323.009| 160.661| 7.76604] 284.021| 44.0369| 0.892311| 0.514072| 5.45913
BENZO(A)ANTHRACENE . . . 78.4 77.3 242 239 223 4.65 0.609

BENZO(A)PYRENE . ) 81.9 79.2 244 260 223 5.28

BENZO(B)FLUORANTHENE } ) 72.4 67.5 222 270 172 4.95

BENZO(G,H,))PERYLENE . ) ) 50.3 51.4 169 178 144 . 3.98

BENZO(K)FLUORANTHENE } ) 25.1 23.45 80.1 108 59.6 . 1.86

CHRYSENE ) ) ) 108 J 1021 J 300 255 303 6.44

DIBENZO(A,H)ANTHRACEN } : } ) 13.7 14.65 49.9 46.1 47.3 23 1.12

E

FLUORANTHENE 73.6 68.85 214 332 165 128 178

FLUORENE 0527] 0164 U] 0.0526 3] 0164 J
INDENO(1,2,3-CD)PYRENE 49.8 50.9 79.4 3.81 0.366] 0.222 J
PHENANTHRENE 43.7 41.9 42.8 s5.1 | E 0.406 0.612] 1.91J
PYRENE 0.81] 3913
METALS (MG/KG)

LEAD 150 63.4 76

BLACK SHADING-EXCEEDS AT LEAST ONE CRITERION; GRAY SHADING-DETECTED;
W5210639F U-NOT DETECTED; J-QUANTITATION APPROXIMATE; R-REJECTED; NA-NOT ANALYZED CTO WES52



TABLE 1-3
ANALYTICAL RESULTS - DETECTED COMPOUNDS IN SURFACE SOIL (JANUARY 2010)
MRP SITE 1, CARR POINT, NAVSTA NEWPORT, RHODE ISLAND
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SAMPLE ID CRP- CRP- CRP- CRP- CRP- CRP- CRP- CRP- CRP- CRP- CRP- CRP- CRP- CRP- CRP-

SS108- [SS108- [SS108- [SS109- [SS110- |SS110- [SS111- |SS112- [SS112- |SS113- [SS114- |SS114- [SS115- |SS115-  [SS115-

0006-D  |0006-AVG|0612 0006 0006 0612 0006 0006 0612 0006 0006 0612 0006 0006-D  |0006-AVG
LOCATION ID CRP- CRP- CRP- CRP- CRP- CRP- CRP- CRP- CRP- CRP- CRP- CRP- CRP- CRP- CRP-

SS108  [SS108  [SS108  |SS109  [SS110  [SS110  [SS111  [SS112  |SS112  [SS113  |SS114  |SS114  [SS115  |SS115  [SS115
SAMPLE DATE 01/19/10 [01/29/10 [01/19/10 [o1/29/10 [01/19/10 [01/19/10 [01/19/20 [01/19/10 [01/29/10 [01/19/10 [01/19/10 [01/19/20 [01/19/10 [01/19/10 [01/19/10
TOP DEPTH OFT OFT 05FT [oFT OFT 05FT [oFT OFT 05FT |[oFT OFT 05FT [OFT OFT OFT
BOTTOM DEPTH 05FT [o5FT [1FT 05FT [o5FT [1FT 05FT [o5FT [1FT 05FT [o5FT [1FT 05FT [05FT [05FT
SACODE DUP AVG NORMAL [NORMAL [NORMAL [NORMAL [NORMAL [NORMAL [NORMAL [NORMAL [NORMAL [NORMAL [ORIG DUP AVG
QC TYPE RISO[FD NM NM NM NM NM NM NM NM NM NM NM NM FD NM

RES
POLYCYCLIC AROMATIC
HYDROCARBONS (MG/KG)
2-METHYLNAPHTHALENE 123 0.186 U] 0.1875 U] 0.174 U[ 0.108 J] 0.176 U] 0.156 U] 0.184 U] 0.162 U| 0.0472 J[ 0.176 U] 0.165 U] 0.148 U] 0.164 U[ 0.195 U[ 0.1795 U
ACENAPHTHENE 43[ 0.157 J] 0.2005 J] 0.174 U 0.976] 0.133 J| 0.142 J] 0.184 U] 0.0834 J| 0.283 J| 0.147 J[ 0.165 U] 0.148 U] 0.164 U[ 0.195 U[ 0.1795 U
ACENAPHTHYLENE 23] 0.186 U[ 0.1875 U] 0.174 U] 0.181 U] 0.176 U[ 0.156 U] 0.184 U] 0.162 U] 0.156 U] 0.176 U] 0.059 J| 0.148 U[ 0.369 D| 0.118 J| 0.2435 J
ANTHRACENE 35] 0.227 J] 0.349 J[ 0.0722 J 1.81] 0.237 J| 0256 J| 0.184 U] 0.148 J 0.5 0.262 J| 0.165 U[ 0.148 U] 0.194 J[ 0.0676 J| 0.1308 J
BAP EQUIVALENT-HALFND 2.39469| 3.92691| 1.26845 16.9985| 2.58242| 2.85622| 0.373063| 1.61829] 11.2408| 2.37021| 0.415036] 0.151696| 1.17533| 0.45443| 0.81488
BAP EQUIVALENT-POS 239469 3.92691| 1.26845] 16.9985 2.58242| 2.85622| 0.373063| 1.61829] 11.2408 2.37021[ 0.415036| 0.076956] 1.17533] 0.35693| 0.76613
BENZO(A)ANTHRACENE 2.45 1.57 0948 J 9311 0.264 J| 0.0592 J| 0.823 J| 0.251 J| 0.537 J
BENZO(A)PYRENE 2.775 11.6 1.8 1.12 7.47 0.287 J| 0.0592 JOREER] 0.277 JEEIAN
BENZO(B)FLUORANTHENE 2.505 11 1.7 1.01 5.03 0.282 J| 0.0697 JJENEYAN] 0.341 J| 0.6305 J
BENZO(G,H,))PERYLENE 1.83 7.77 1.25 L] 0.254 0.83 4.18 jWL]  0.203 J| 0.0632 J 0.553] 0.216 J| 0.3845 J
BENZO(K)FLUORANTHENE 0.934 4.22 0.617|  0.672| 0.0818 J 0.399 1.25 0.651] 0.114 J[ 0.148 U 0.36] 0.112 J| 0.236 J
CHRYSENE 3.57 14.3 2.25 XS] 0.345 J 153 IWAN] 0396 J| 0.106 JEEEEREERC IR
DIBENZO(A,H)ANTHRACEN 0.268 J Y4 vXyd 0.324 J 0.216 J 0.0518 J| 0.148 U| 0.154 J| 0.195 U[ 0.154 J
E
FLUORANTHENE 20 1.92 2.56 ] 1.72 1.07 3.74 1.9 0.365] 0.0904 J| 1.85 J| 0534 J[ 1.192 J
FLUORENE 28] 0.0846 J[ 0.1243 J| 0.174 U 0.651] 0.0782 J| 0.083 J[ 0.184 U] 0.162 U| 0.166 J| 0.0832 J| 0.165 U] 0.148 U] 0.078 J[ 0.195 U] 0.078 J
INDENO(1,2,3-CD)PYRENE 116 J 1.725 J 1.23 0.215 J 0.81 2.63 IEE  0.201 J] 0.0476 J 0.569| 0.191 J] 0.38J
NAPHTHALENE 0.186 U| 0.0686 J 0.176 U 0.184 U] 0.162 U] 0.0582 J| 0.176 U] 0.165 U| 0.148 U] 0.164 U] 0.195 U[ 0.1795 U
PHENANTHRENE 40 103 3] 147 3] 0.309J 6.73 0.908 1.01] 0.153 J 0.592 2.59 0953 0.17 J| 0.148 U[ 1.42 J] 0.29 J[ 0855 J
PYRENE 13 192 J] 2915 J 0.708 11 1.82 2.11] 0.306 J 1.18 6.9 1.78 0.442] 0.0096 J| 2.26 J| 0.651 J| 1.4555 J
METALS (MG/KG)
LEAD 150 60.1 68.05 31.6 222 116 109 60.4 58 47.4 49.3 75.7 25.7 64.2 72.7 68.45
BLACK SHADING-EXCEEDS AT LEAST ONE CRITERION; GRAY SHADING-DETECTED;

W5210639F U-NOT DETECTED; J-QUANTITATION APPROXIMATE; R-REJECTED; NA-NOT ANALYZED CTO WE52




TABLE 1-3
ANALYTICAL RESULTS - DETECTED COMPOUNDS IN SURFACE SOIL (JANUARY 2010)
MRP SITE 1, CARR POINT, NAVSTA NEWPORT, RHODE ISLAND

PAGE 3 OF 3

SAMPLE ID CRP- CRP- CRP- CRP- CRP- CRP- CRP- CRP- CRP- CRP- CRP- CRP- CRP- CRP-

SS116- |SS116- |SS117- [SS118- |SS118- |SS119- |SS120- |SS120- [SS121- |SS122- |SS122- |SS122- |SS122- |SS123-

0006 0612 0006 0006 0612 0006 0006 0612 0006 0006 0006-D 0006-AVG|0612 0006
LOCATION ID CRP- CRP- CRP- CRP- CRP- CRP- CRP- CRP- CRP- CRP- CRP- CRP- CRP- CRP-

SS116 SS116 SS117 SS118 SS118 SS119 SS120 SS120 SS121 SS122 SS122 SS122 SS122 SS123
SAMPLE DATE 01/19/10 |01/19/10 |01/19/10 |01/19/10 |01/19/10 |01/19/10 |01/19/10 |01/19/10 |01/19/10 |01/19/10 |01/19/10 |01/19/10 |01/19/10 |01/19/10
TOP DEPTH OFT 05FT OFT OFT 05FT OFT OFT 05FT OFT OFT OFT OFT 05FT OFT
BOTTOM DEPTH 05FT 1FT 05FT 05FT 1FT 05FT 05FT 1FT 0.5FT 05FT 05FT 0.5FT 1FT 05FT
SACODE NORMAL |[NORMAL |[NORMAL [NORMAL |NORMAL [NORMAL [NORMAL |[NORMAL [NORMAL |ORIG DUP AVG NORMAL |[NORMAL
QC TYPE RISO [NM NM NM NM NM NM NM NM NM NM FD NM NM NM

RES

POLYCYCLIC AROMATIC
HYDROCARBONS (MG/KG)

2-METHYLNAPHTHALENE 123| 0.192 U] 0.172 U| 0.221 U| 0.174 U 0.188 U] 0.168 U| 0.176 U| 0.152 U 0.149 U] 0.166 U| 0.173 U| 0.1695 U 0.162 U] 0.149 U

ACENAPHTHENE 43| 0.192 U| 0.172 Ul 0.221 U| 0.174 Ul 0.188 U| 0.168 U| 0.176 Ul 0.152 Ul 0.149 U| 0.166 U| 0.173 U| 0.1695 U| 0.162 U 0.149 U
ACENAPHTHYLENE 23] 0.192 U| 0.172 U| 0.221 U| 0.174 U| 0.188 U| 0.168 U| 0.176 U| 0.152 U| 0.0499 J| 0.314 J| 0.201 J| 0.2575 J| 0.162 U| 0.0733 J
ANTHRACENE 35/ 0.192 U| 0.172 U| 0.221 U 0.09 J| 0.0676 J| 0.168 U| 0.0762 J| 0.152 U| 0.0522 J| 0.218 J| 0.128 J| 0.173 J| 0.162 U| 0.0958 J
BAP EQUIVALENT-HALFND 0.278354| 0.244679| 0.525839| 0.726172| 0.489487| 0.408762| 0.600235| 0.218876| 0.756981| 1.06166| 0.668005| 0.864833| 0.20004| 0.741116
BAP EQUIVALENT-POS 0.182354( 0.158679| 0.415339| 0.726172| 0.489487| 0.324762| 0.600235| 0.142876| 0.756981| 1.06166( 0.668005( 0.864833( 0.11904( 0.741116
BENZO(A)ANTHRACENE 0.9 0.14 J| 0.137 J| 0.318 J 0.45 J| 0349 J 0.25 J| 0.361 J| 0.118 J| 0.559 J| 0.878 J| 0.423 J| 0.6505 J| 0.0828 J| 0.507 J
BENZO(B)FLUORANTHENE 09| 0.159 J 0.14 J| 0.353J 0.582 0.377( 0.301 J 0.476( 0.129 J 0.58 0.885 0.596 0.7405 0.11 J 0.568
BENZO(G,H,|)PERYLENE 0.8/ 0.105 J| 0.0887 J| 0.219 J 0.361| 0.235 J| 0.184 J| 0.305 J| 0.0909 J 0.382 0.52] 0.341 J]| 0.4305 J| 0.0715 J 0.353
BENZO(K)FLUORANTHENE 0.9] 0.0654 J| 0.0603 J 0.15 J| 0.225 J| 0.148 J 0.12 J| 0.176 J| 0.0608 J| 0.255 J| 0.326 J| 0.208 J| 0.267 J| 0.0499 J| 0.233 J
CHRYSENE 0.4 0.2 J| 0.206 J 0.725 J 1.0125 J

DIBENZO(A,H) ANTHRACEN 0.4 0.192 U| 0.172 U| 0.221 U| 0.0788 J| 0.0596 J| 0.168 U| 0.0714 J| 0.152 U| 0.0737 J| 0.115 J| 0.0913 J|0.10315 J| 0.162 U| 0.0758 J
E

FLUORANTHENE 20 0.241| 0.284 J 0.481 0.678 0.52 0.384 0.582 0.221 J 0.857 1.47 0.889 1.1795] 0.156 J 0.81
FLUORENE 28] 0.192 U| 0.172 U| 0.221 U| 0.174 U| 0.188 U| 0.168 U| 0.176 U| 0.152 U| 0.149 U| 0.0602 J| 0.173 U| 0.0602 J| 0.162 U| 0.149 U
INDENO(1,2,3-CD)PYRENE 0.9 0.106 J| 0.0917 J| 0.223 J 0.373| 0.223 J| 0.191 J| 0.308 J| 0.084 J 0.381 0.528 0.33 J| 0.429 J| 0.0681 J 0.338
NAPHTHALENE 54 0.192 U| 0.172 U 0.221 U| 0.174 U| 0.188 U| 0.168 U| 0.176 U] 0.152 U| 0.149 U] 0.166 U| 0.173 U] 0.1695 U| 0.162 U| 0.149 U
PHENANTHRENE 40 0.113 J 0.15 J| 0.202 J| 0.338 J 0.24 J| 0.183 J| 0.291 J| 0.0778 J 0.299 0.84 J| 0.467 J| 0.6535 J| 0.0758 J| 0.295 J
PYRENE 13| 0.218 J| 0.259 J 0.502 0.633 0.524 0.375 0.548( 0.197 J 0.891 1.81J 1.06 J| 1.435J 0.19J 0.955
METALS (MG/KG)

LEAD 150 48.5 285 96.6 118 82.5 61.9 59.5 45.2 23.2 100 157 128.5 22.7 36

BLACK SHADING-EXCEEDS AT LEAST ONE CRITERION; GRAY SHADING-DETECTED,;
W5210639F U-NOT DETECTED; J-QUANTITATION APPROXIMATE; R-REJECTED; NA-NOT ANALYZED CTO WES52



TABLE 2-1
CHEMICAL OF POTENTIAL CONCERN (COPC) SELECTION - SURFACE SOIL IN RECREATIONAL VEHICLE AREA
MRP SITE 1, CARR POINT
NAVSTA NEWPORT, RHODE ISLAND

PAGE 1 OF 2

Minimum ’ i i EPA Residential RIDEM Soil Direct
Parameter FOD Detected Maximum Defec(tfd Locagzr:el\élti:gmum ':\:g:\?: Averagel all @ Regional Screening Expsure Screening Backgrourjnd COPC
Concentration® | Concentration Concentration Detects | Concentrations Level @ Level Concentration
Metals(mg/kg)
ALUMINUM 2/2 11100 13400 CRP-SB01-0001 12000 12000
ANTIMONY 1/2 2.2 2.2 CRP-SB09-0001 2.2 1.6
ARSENIC 2/2 13.6 15.1 CRP-SB09-0001 14 14
BARIUM 2/2 25.9 37 CRP-SB09-0001 31 31
BERYLLIUM 2/2 0.33 0.36 CRP-SB09-0001 0.34 0.34
CADMIUM 2/2 0.45 0.5 CRP-SB09-0001 0.47 0.47
CALCIUM 2/2 2310 14200 CRP-SB09-0001 8300 8300
CHROMIUM 2/2 13.4 19.4 CRP-SB01-0001 16 16
2/2 8.5 15.3 CRP-SB01-0001 12 12
2/2 22.5 25.2 CRP-SB01-0001 24 24
2/2 20100 31200 CRP-SB01-0001 26000 26000
38/38 22.7 572 CRP-SB09-0001 130 130
MAGNESIUM 2/2 3810 4590 CRP-SB09-0001 4200 4200
MANGANESE 212 311 543 CRP-SB01-0001 430 430
MERCURY 2/2 0.03 0.067 CRP-SB09-0001 0.049 0.049
NICKEL 212 16.5 31.3 CRP-SB01-0001 24 24
POTASSIUM 2/2 338 497 CRP-SB09-0001 420 420
SELENIUM 212 0.44 0.63 CRP-SB09-0001 0.54 0.54
SILVER 1/2 0.1 0.1 CRP-SB09-0001 0.1 0.095
VANADIUM 212 18.8 19.2 CRP-SB09-0001 19 19
ZINC 2/2 124 217 CRP-SB09-0001 170 170
Semivolatiles(mg/kg)
1,1-BIPHENYL 1/2 0.3 0.3 CRP-SB09-0001 0.3 0.65 390 N 0.8 NA NO
2-METHYLNAPHTHALENE 12/38 0.0472 3.13 CRP-SS100-0006 1.6 0.58 31N 123 NA NO
ACENAPHTHENE 18/38 0.015 37.1 CRP-S5S102-0612 9.9 4.7 340 N 43 NA NO
ACENAPHTHYLENE 9/38 0.0499 0.369 CRP-SS115-0006 | 0.13 0.4 340 N 23 NA NO
ANTHRACENE 28/38 0.0522 57.1 CRP-SS102-0612 9.9 7.4 NA NO
BAP EQ A A D 38/38 0.152 425.4 CRP-SS100-0006 65 65 0.015 ®C NA YES
BAP EQ A PO 38/38 0.0770 425.4 CRP-SS100-0006 65 65 0.015 ®C NA YES
B O(A)A RA 38/38 0.0592 258 CRP-S5S100-0006 43 43 0.15C NA YES
B O(A)PYR 38/38 0.0592 293 CRP-SS100-0006 45 45 0.015C NA YES
B O(B ORA 38/38 0.0697 270 CRP-5S5102-0612 42 42 0.15C NA YES
BENZO PER 38/38 0.0632 223 CRP-S$5100-0006 31 31 170 N NA YES
B O ORA 37/38 0.0499 108 CRP-5S102-0612 15 15 NA YES
CARBAZOLE 1/2 11 11000 CRP-SB09-0001 11 6.5 NA NO
R 38/38 0.106 316 CRP-SS100-0006 52 52 NA YES
DIB O(A A RA 30/38 0.0518 57.9 CRP-SS100-0006 11 8.8 NA YES
DIBENZOFURAN 1/2 3.5 3.5 CRP-SB09-0001 3.5 2.2 NA NO
ORA 38/38 0.0904 332 CRP-SS102-0612 44 44 NA YES
FLUORENE | 20/38 0.0526 23.8 CRP-SS102-0612 5.7 3 NA NO
DENO D)PYR 38/38 0.0476 211 CRP-SS100-0006 31 31 NA YES
AP A 14/38 0.0582 8.21 CRP-SS100-0006 3.1 1.2 NA YES
P A R 37/38 0.0758 208 CRP-SS102-0612 29 28 NA YES
PYR 38/38 0.0996 316 CRP-S5S100-0006 48 48 NA YES

W5210639F
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TABLE 2-1
CHEMICAL OF POTENTIAL CONCERN (COPC) SELECTION - SURFACE SOIL IN RECREATIONAL VEHICLE AREA

MRP SITE 1, CARR POINT

NAVSTA NEWPORT, RHODE ISLAND
PAGE 2 OF 2

|TOTAL PAHS 212 11.57 1004200 CRP-SB09-0001 510 510 NA NA NA NO
Pesticides/PCBs(ug/kg)

4,4'-DDD 212 1.2 3.6 CRP-SB09-0001 2.4 2.4 2000 C NA NA NO
4,4'-DDE 2/2 1.2 30 CRP-SB09-0001 16 16 1400 C NA NA NO
4,4'-DDT 212 3.4 62 CRP-SB09-0001 33 33 1700 C NA NA NO
AROCLOR-1260 1/2 19 19 CRP-SB01-0001 19 14 220 C 10000 “© NA NO
GAMMA-BHC (LINDANE) 212 0.79 5.3 CRP-SB09-0001 3 3 520 C NA NA NO
TOTAL AROCLOR 1/2 19 19 CRP-SB01-0001 19 14 NA 10000 “© NA NO
TOTAL DDD/DDE/DDT 212 5.8 95.6 CRP-SB09-0001 51 51 NA NA NA NO
Petroleum Hydrocarbons(mg/kg)

|DIESEL RANGE ORGANICS 212 200 5600 CRP-SB09-0001 2900 2900 NA NA NA NO

Shaded criterion indicates that the maximum detected concentration exceeds the screening criteria and was retained as a COPC.

Notes:

(1) Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentration detected and as one sample when determining the frequency of detection and average results.

(2) Average of all analytical results is calculated using half of the detection limit for non-detects.

(3) EPA Regional Screening Level (ORNL, December 2009). Non-carcinogenic values were divided by ten.

(4) Rhode Island Screening Level (February 2004).

(5) Average surface soil concentration from Basewide Background Study Report, Naval Station Newport, Newport RI. Tetra Tech NUS For NAVFAC MID ATLANTIC CTO 402. Final document, July 2008.

(6) Chromium VI value used.

(7) Acenaphthene used as a surrogate concentration for Acenaphthylene.

(8) Benzo(a)pyrene used as a surrogate concentration.

(9) Pyrene used as a surrogate concentration for Benzo(g,h,i)perylene and Phenanthrene.

(10) Polychlorinated biphenyls used as a surrogate concentration.

(11) Benzo(a)pyrene equivalent concentrations calculated using one half the detection limit for non-detected values.

(12) Benzo(a)pyrene equivalent concentrations calculated using only positively detected values.

W5210639F

C = Carcinogen

EPA = Environmental Protection Agency
N = Noncarcinogen

NA = Not Available

ND = Non-detect

RIDEM = Rhode Island Department of Environmental Managemer

CTO WES2
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TABLE 2-2

SAMPLE LOCATION LIST
MRP SITE 1, CARR POINT
NAVSTA NEWPORT, RHODE ISLAND

SAMPLE ID

CRP-SB01-0001

CRP-SB09-0001

CRP-55100-0006

CRP-55100-0612

CRP-55101-0006

CRP-5S5101-0006-D

CRP-55102-0006

CRP-55102-0612

CRP-55103-0006

CRP-55104-0006

CRP-55104-0612

CRP-55105-0006

CRP-55106-0006

CRP-55106-0612

CRP-55107-0006

CRP-55108-0006

CRP-55108-0006-D

CRP-55108-0612

CRP-55109-0006

CRP-55110-0006

CRP-55110-0612

CRP-5S5111-0006

CRP-55112-0006

CRP-5S5112-0612

CRP-55113-0006

CRP-55114-0006

CRP-5S5114-0612

CRP-55115-0006

CRP-55115-0006-D

CRP-55116-0006

CRP-5S5116-0612

CRP-5S5117-0006

CRP-55118-0006

CRP-5S5118-0612

CRP-55119-0006

CRP-55120-0006

CRP-55120-0612

CRP-55121-0006

CRP-55122-0006

CRP-55122-0006-D

CRP-55122-0612

CRP-55123-0006

CTO WE52
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TABLE 2-3

SUMMARY OF EXPOSURE INPUT PARAMETERS
REASONABLE MAXIMUM EXPOSURE

MRP SITE 1, CARR POINT

NAVSTA NEWPORT, RHODE ISLANC

EXPOSURE PARAMETER

RECREATIONAL USER

LIFETIME EXPOSURE

CHILD OLDER CHILD ADULT CHILD | ADULT WORKER
All Exposures
Maximum or Maximum or Maximum or | Maximum or [ Maximum or | Maximum or
Coi(mglkg) Exposure concentration for soil 95% UCL® | 9500uUcL® | 950 UCL® |95% ucL® | 95% ucL @ | 950% ucL @
ED (years) Exposure duration 5 5 5 6@ 24® 25
BW (kg) Body weight 15@ 450 702 15@ 70® 70®
AT, (days) Averaging time for noncarcinogenic effects 1825 1825 1825 2190@ 8760? 9125
AT (days) Averaging time for carcinogenic effects 25550 25550 25550 | 25550 | 25550 25550
Incidential Ingestion/Dermal Contact with Soil
IR (mg/day) Ingestion rate (soil) 200 100® 100®@ 200 100® 100?
EF-Soil (days/year) Exposure frequency 14 14 14 14 14 26
Fl (unitless) Fraction ingested from contaminated source 1 1 1 1 1 0.125®
SA (cm?/event) Skin surface area available for contact 2800®) 5700®) 5700 2800% 5700®) 3300
EV (events/day) Events per day 1 1 1 1 1 0.125®
AF (mg/cm2) Soil-to-skin adherence factor 0.2 0.07® 0.07% 0.2 0.07® 0.2
chemcial chemcial chemcial chemcial chemcial chemcial
ABS (unitless) Absorption factor specific ©© specific ®© specific ®® | specific ®® | specific ®® | specific ©
CF (kg/mg) Conversion factor 1.00E-06 1.00E-06 1.00E-06 1.00E-06 1.00E-06 1.00E-06
Inhalation Fugitive Dust/Volatile Emissions from Surface Soil
ET (hours/day) Exposure time 24 24 24 24 24 1@
EF(days/year) Exposure frequency 14 14 14 14 14 26
Notes:

1- USEPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10.

2- USEPA, 1991: Human Health Evaluation Manual, Supplemental Guidance: Standard Devault Exposure Factors. OSWER 9285.6-03.

3- USEPA, 1997: Exposure Factors Handbook, EPA/600/P-95/002F a-c.

4- USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A.
5- USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment ) Final. PA/540/R/99/0.

6- MADEP, 2008: relative absorbtion factors in Method 3 Risk Assessment Short Form Excel spreadsheets,

available online at http://www.mass.gov/dep/service/compliance/riskasmt.htm

a- Assumes exposure 1 hour out of 8 hour work day, so Fl is 1/8 or 0.125.

Assumptions without footnotes are based on professional judgement with consideration of site-specific circumstances
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TABLE 2-4

SUMMARY OF EXPOSURE INPUT PARAMETERS
CENTRAL TENDENCY EXPOSURE

MRP SITE 1, CARR POINT

NAVSTA NEWPORT, RHODE ISLANC

EXPOSURE PARAMETER

RECREATIONAL USER

LIFETIME EXPOSURE

CHILD OLDER CHILD ADULT CHILD | ADULT WORKER
All Exposures
Maximum or Maximum or Maximum or | Maximum or [ Maximum or | Maximum or
Coi(mglkg) Exposure concentration for soil 95% UCL® | 9500ucL® | 950 UCL® |95% ucL @ | 95% ucL @ | 950% ucL @
ED (years) Exposure duration 5 5 5 23 7P 9®
BW (kg) Body weight 159 459 709 150 70® 70®
AT, (days) Averaging time for noncarcinogenic effects 1825® 1825 1825 730® 2555 3285%
AT,(days) Averaging time for carcinogenic effects 25550 25550 25550 25550 25550 25550
Incidential Ingestion/Dermal Contact with Soil
IR (mg/day) Ingestion rate (soil) 100© 50© 50© 100® 50© 50©
EF-Soil (days/year) Exposure frequency 7 7 7 7 7 26
Fl (unitless) Fraction ingested from contaminated source 1 1 1 1 1 0.1259
SA (cm?/day) Skin surface area available for contact 2800%) 5700 5700 2800 5700 3300
EV (events/day) Events per day 1 1 1 1 1 0.1259
AF (mg/cm2) Soil-to-skin adherence factor 0.04? 0.01? 0.01@ 0.04? 0.01? 0.02?
chemcial chemcial chemcial chemcial chemcial chemcial
ABS (unitless) Absorption factor specific @” specific @” specific @ | specific @” | specific ®” | specific @”
CF (kg/mg) Conversion factor 1.00E-06 1.00E-06 1.00E-06 1.00E-06 1.00E-06 1.00E-06
Inhalation Fugitive Dust/Volatile Emissions from Surface Soil
ET (hours/day) Exposure time 24 24 24 24 24 1©
EF(days/year) Exposure frequency 7 7 7 7 7 26
Notes:

1- USEPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10.
2- USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment ) Final. PA/540/R/99/0.
3- USEPA, 1991: Human Health Evaluation Manual, Supplemental Guidance: Standard Devault Exposure Factors. OSWER 9285.6-03.

4- USEPA, 1997: Exposure Factors Handbook, EPA/600/P-95/002F a-c.

5- USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A.
6- USEPA, 1993: Superfund's Default Exposure Factors for the Central Tendency and Reasonalbe Maximum Exposure.

7- MADEP, 2008: relative absorbtion factors in Method 3 Risk Assessment Short Form Excel spreadsheets,

available online at http://www.mass.gov/dep/service/compliance/riskasmt.htm
a- Exposure duration is assumed to be 1 year for ages 0-2 and 1 year for ages 2-6.

b- Exposure duration is assumed to be 2 years for ages 6-16 and 5 years for ages 16-30.
c- Assumes exposure 1 hour out of 8 hour work day, so Fl is 1/8 or 0.125.

Assumptions without footnotes are based on professional judgement with consideration of site-specific circumstances
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Scenario Timeframe: Current/Future
Medium: Surface Soil
Exposure Medium: Surface Soil

TABLE 2-5
EXPOSURE POINT CONCENTRATION SUMMARY
MRP SITE 1, CARR POINT

NAVSTA NEWPORT, RHODE ISLAND

Maximum
Exposure Point Chemical of Units | Arithmetic| 95% UCL Concentration Exposure Point Concentration
Potential Concern Mean (Distribution) (Qualifier) Value Units Statistic Rationale
MRP SITE 1 BAP - Equivalents Half ND mg/kg 65 266 (NP) 425.4 266 mg/kg 99% Chebyshev (Mean, SD) Pro UCL 4.00.04
MRP SITE 1 Benzo(g,h,i)perylene mg/kg 31 126 (NP) 223 126 mg/kg 99% Chebyshev (Mean, SD) Pro UCL 4.00.04
MRP SITE 1 Fluoranthene mg/kg 44 182 (NP) 332 182 mg/kg 99% Chebyshev (Mean, SD) Pro UCL 4.00.04
MRP SITE 1 Naphthalene mg/kg 1.2 1.9 (G) 8.2 1.9 mg/kg 95% KM(t) Pro UCL 4.00.04
MRP SITE 1 Phenanthrene mg/kg 28 117 (NP) 208 117 mg/kg 99% Chebyshev (Mean, SD) Pro UCL 4.00.04
MRP SITE 1 Pyrene mg/kg 48 196 (NP) 316 196 mg/kg 99% Chebyshev (Mean, SD) Pro UCL 4.00.04
MRP SITE 1 Aluminum mg/kg 12000 NA 13400 13400 mg/kg Maximum Only 2 Concentrations
MRP SITE 1 Arsenic mg/kg 14 NA 15.1 15.1 mg/kg Maximum Only 2 Concentrations
MRP SITE 1 Chromium mg/kg 16 NA 19.4 19.4 mg/kg Maximum Only 2 Concentrations
MRP SITE 1 Cobalt mg/kg 12 NA 15.3 15.3 mg/kg Maximum Only 2 Concentrations
MRP SITE 1 Iron mg/kg 26000 NA 31200 31200 mg/kg Maximum Only 2 Concentrations
MRP SITE 1 Lead mg/kg 130 NA 572 130 mg/kg Arithmetic Mean USEPA Guidance
MRP SITE 1 Manganese mg/kg 430 NA 543 543 mg/kg Maximum Only 2 Concentrations

For duplicate sample results, the average value was used in the calculation.

1. Exposure point concentration is the value recommended by USEPA's ProUCL. The maximum detected concentration is used if the recommended UCL is greater than the maximum or if
the dataset contains less than 10 samples.

G = Gamma Distribution

NA = Not Applicable

NP = Nonparametric Distribution

W5210639F
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TABLE 2-6

SUMMARY OF CANCER RISKS AND HAZARD INDICES
REASONABLE MAXIMUM EXPOSURES

MRP SITE 1, CARR POINT
NAVSTA NEWPORT, RHODE ISLAND

Receptor Media Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals
Route Risk Cancer Risks Cancer Risks Cancer Risks Index Contributing to an
>10" >10°and < 10* >10°and < 10° Target Organ HI > 1
Workers Surface Soil Incidental Ingestion | 9E-06 - - -- cPAHs 0.002 --
Dermal Contact 8E-06 -- -- CPAHs 0.0003 --
Inhalation 1E-09 -- -- -- 0.00004 --
Total 2E-05 -- CPAHs - - 0.003 - -
Child Recreational Users Surface Soil Incidental Ingestion | 4E-04 CcPAHs -- Chromium 0.1 --
Dermal Contact 1E-04 -- CPAHs -- 0.006 --
Inhalation 6E-09 -- -- -- 0.0005 --
Total 6E-04 CPAHs -- Chromium 0.1 --
Older Child Recreational Users |Surface Soil Incidental Ingestion | 4E-05 -- CPAHs -- 0.02 --
Dermal Contact 2E-05 - - CPAHs -- 0.001 --
Inhalation 5E-09 -- -- -- 0.0005 --
Total 5E-05 -- CPAHs -- 0.02 --
Adult Recreational Users Surface Soil Incidental Ingestion | 8E-06 -- -- CPAHs 0.01 --
Dermal Contact 4E-06 - - -- CPAHs 0.0009 --
Inhalation 4E-09 -- -- -- 0.0005 --
Total 1E-05 -- -- CPAHs 0.01 --
Lifelong Recreational User Surface Soil Incidental Ingestion | 5E-04 cPAHs -- Chromium NA --
(Child and Adult) Dermal Contact 2E-04 CPAHs -- -- NA --
Inhalation 3E-08 -- -- -- NA --
Total 7E-04 CcPAHs -- Arsenic, Chromium NA --

Notes:
NA - Not applicable.

W5210639F

CTO WES52




TABLE 2-7

SUMMARY OF CANCER RISKS AND HAZARD INDICES

CENTRAL TENDENCY EXPOSURES
MRP SITE 1, CARR POINT
NAVSTA NEWPORT, RHODE ISLAND

Receptor Media Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals
Route Risk Cancer Risks Cancer Risks Cancer Risks Index Contributing to an
>10" >10°and < 10* >10°and < 10° Target Organ HI > 1
Workers Surface Soil Incidental Ingestion | 2E-06 - - -- cPAHs 0.001 --
Dermal Contact 2E-06 -- -- CPAHs 0.0003 --
Inhalation 5E-10 -- -- -- 0.00004 --
Total 4E-06 -- - - CPAHs 0.002 --
Child Recreational Users Surface Soil Incidental Ingestion | 1E-04 -- CPAHs -- 0.02 --
Dermal Contact 1E-05 -- -- CPAHs 0.0006 --
Inhalation 3E-09 -- -- -- 0.0003 --
Total 1E-04 -- CPAHs - - 0.02 - -
Older Child Recreational Users |Surface Soil Incidental Ingestion | 9E-06 -- -- CPAHs 0.004 --
Dermal Contact 1E-06 -- -- -- 0.0001 --
Inhalation 2E-09 -- -- -- 0.0003 --
Total 1E-05 -- -- CPAHs 0.004 --
Adult Recreational Users Surface Soil Incidental Ingestion | 2E-06 -- -- CPAHs 0.003 --
Dermal Contact 3E-07 -- -- -- 0.00006 --
Inhalation 2E-09 -- -- -- 0.0003 --
Total 2E-06 -- -- cPAHs 0.003 --
Lifelong Recreational Users Surface Soil Incidental Ingestion | 5E-05 -- CPAHs -- NA --
(Child and Adult) Dermal Contact 7E-06 -- -- CPAHs NA --
Inhalation 4E-09 -- -- -- NA --
Total 6E-05 -- CPAHs -- NA --

Notes:
NA - Not applicable.

W5210639F
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TABLE 2-8
SUMMARY OF CANCER RISKS AND HAZARD INDICES - RELATIVE ABSORPTION FACTORS
REASONABLE MAXIMUM EXPOSURES
MRP SITE 1, CARR POINT
NAVSTA NEWPORT, RHODE ISLAND

Receptor Media Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals
Route Risk Cancer Risks Cancer Risks Cancer Risks Index Contributing to an
>10" >10°and < 10* >10°and < 10° Target Organ HI > 1
Workers Surface Soil Incidental Ingestion | 3E-06 - - -- cPAHs 0.002 --
Dermal Contact 1E-06 -- -- -- 0.0003 --
Inhalation 1E-09 -- -- -- 0.00004 --
Total 4E-06 -- - - CPAHs 0.003 --
Child Recreational Users Surface Soil Incidental Ingestion | 1E-04 -- CcPAHs Chromium 0.09 --
Dermal Contact 2E-05 -- CPAHs -- 0.005 --
Inhalation 6E-09 -- -- -- 0.0005 --
Total 1E-04 -- CPAHs Chromium 0.1 --
Older Child Recreational Users |Surface Soil Incidental Ingestion | 1E-05 -- -- CPAHs 0.02 --
Dermal Contact 3E-06 -- -- CPAHs 0.001 --
Inhalation 5E-09 -- -- -- 0.0005 --
Total 1E-05 -- -- CPAHs 0.02 --
Adult Recreational Users Surface Soil Incidental Ingestion | 2E-06 -- -- CPAHs 0.01 --
Dermal Contact 6E-07 -- -- -- 0.0008 --
Inhalation 4E-09 -- -- -- 0.0005 --
Total 3E-06 -- -- cPAHs 0.01 --
Lifelong Recreational User Surface Soil Incidental Ingestion | 1E-04 -- CPAHs Chromium NA --
(Child and Adult) Dermal Contact 3E-05 -- CPAHs -- NA --
Inhalation 3E-08 -- -- -- NA --
Total 2E-04 CPAHs -- Arsenic, Chromium NA --

Notes:
NA - Not applicable.
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TABLE 2-9
SUMMARY OF CANCER RISKS AND HAZARD INDICES - RELATIVE ABSORPTION FACTORS
CENTRAL TENDENCY EXPOSURES
MRP SITE 1, CARR POINT
NAVSTA NEWPORT, RHODE ISLAND

Receptor Media Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals
Route Risk Cancer Risks Cancer Risks Cancer Risks Index Contributing to an
>10" >10°and < 10* >10°and < 10° Target Organ HI > 1
Workers Surface Soil Incidental Ingestion | 5E-07 -- -- -- 0.001 --
Dermal Contact 3E-07 -- -- -- 0.0002 --
Inhalation 5E-10 -- -- -- 0.00004 --
Total 8E-07 -- - - - - 0.003 --
Child Recreational Users Surface Soil Incidental Ingestion | 3E-05 -- CPAHs -- 0.02 --
Dermal Contact 2E-06 -- -- CPAHs 0.0005 --
Inhalation 3E-09 -- -- -- 0.0003 --
Total 3E-05 -- CPAHs - - 0.02 --
Older Child Recreational Users |Surface Soil Incidental Ingestion | 3E-06 -- -- CPAHs 0.004 --
Dermal Contact 2E-07 -- -- -- 0.00008 --
Inhalation 2E-09 -- -- -- 0.0003 --
Total 3E-06 -- - - CPAHs 0.02 --
Adult Recreational Users Surface Soil Incidental Ingestion | 6E-07 -- -- -- 0.002 --
Dermal Contact 4E-08 -- -- -- 0.00005 --
Inhalation 2E-09 -- -- -- 0.0003 --
Total 6E-07 -- - - - - 0.003 --
Lifelong Recreational Users Surface Soil Incidental Ingestion | 1E-05 -- -- CPAHs NA --
(Child and Adult) Dermal Contact 1E-06 -- -- -- NA --
Inhalation 4E-09 -- -- -- NA --
Total 2E-05 -- CPAHs -- NA --

Notes:
NA - Not applicable.
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NOTES:
v GRAPHIC SCALE o MiLES 1. BASE MAP IS A PORTION OF THE USGS PRUDENCE ISLAND QUADRANGLE MAP
(7.5 X 15 MINUTES), DATED: 1955 (PHOTOREVISED 1970 & 1975).
2. ALL LOCATIONS TO BE CONSIDERED APPROXIMATE.
SITE LOCUS FIGURE 1-1
ADDITIONAL INVESTIGATION
MRP SITE 1, CARR POINT, NAVSTA NEWPORT, RI TETRA TECH NUS, INC.
DRAWN BY: D.W. MACDOUGALL | REV.: 0
CHECKED BY: S. PARKER DATE: MARCH 24, 2010 55 Jonspin Road Wilmington, MA 01887
SCALE: AS SHOWN ASR. \02574\SI.DR\CP_LOCUS.DWG (978)658—-7899
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DEFENSE

1. COORDINATES, IN U.S. SURVEY FEET, ARE IN THE RHODE ISLAND COORDINATE SYSTEM, REFERENCED TO THE NORTH AMERICAN DATUM OF 1983,
CORS ADJUSTMENT (NAD 83/CORS), AS DETERMINED BY SMC'S G.P.S. OBSERVATIONS MADE JUNE 17, 2009 USING THE KeyNetGPS VIRTUAL
REFERENCE SYSTEM (VRS).

2. ELEVATIONS, IN U.S. SURVEY FEET, ARE REFERENCED TO THE NATIONAL GEODETIC VERTICAL DATUM OF 1929 (NGVD 29), AS DETERMINED BY
SMC'S G.P.S. OBSERVATIONS, MADE JUNE 17, 2009, USING The KeyNetGPS VIRTUAL REFERENCE SYSTEM (VRS). THE OBSERVED ELEVATIONS
HAVE BEEN CONVERTED TO NGVD 29, USING A CONVERSION FACTOR 0.87' FROM THE GPS DERIVED NAVD88 VALUE.

SMC ASSUMES NO RESPONSIBILITY FOR DAMAGES INCURRED AS A RESULT OF UTILITIES NOT SHOWN.

4. BEFORE DESIGNING FUTURE CONNECTIONS, THE APPROPRIATE UTILITES MUST BE CONSULTED.

5. BEFORE CONSTRUCTION, ALL UTILITIES, PUBLIC AND PRIVATE, MUST BE NOTIFIED (SEE RHODE ISLAND GENERAL LAWS, SECTION 39-1.2). CALL
"DIG SAFE" 1-888-DIG—SAFE (888-—344—7233).

6. NO PORTSMOUTH, RI, MAP AND PARCEL NUMBERS WERE OBTAINED FOR THIS SURVEY.

GRAPHIC SCALE
190’

TETRA TECH NUS, INC.

LEGEND APPROXIMATE LOW WATER LINE
APPROXIMATE HIGH WATER LINE MARKED VIA GPS JUNE 2009
A TRAVERSE STATION APPROXIMATE HIGH WATER LINE ESTIMATED BY SURVEYOR
. PK. REBAR, NAIL, SPIKE RCP REINFORCED CONCRETE PIPE
GUARDRAIL pVC POLYVINYLCHLORIDE PIPE
TREE LINE CPP CORRUGATED PLASTIC PIPE
CHAIN LINK FENCE P CAST IRON PIPE
CLF CHAIN LINK FENCE @ MP MARKER POST
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o HYD & sB# BOREHOLE
= RIM B ™4 TEST PIT
= INVERT
<0 @ MW MONITORING WELL
® PROPOSED SOIL SAMPLE LOCATION
B ss SOIL SAMPLE AT OUTFALL

3. NO SUBSURFACE UTILITY LINES HAVE BEEN COMPILED FOR THIS PLAN, READILY VISIBLE DRAIN LINES WERE LOCATED AND SHOWN ON THIS PLAN.

SAMPLE LOCATIONS
ADDITIONAL INVESTIGATION
MRP SITE 1, CARR POINT

NAVSTA NEWPORT, RHODE ISLAND

FILE SCALE
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FIGURE NUMBER REV DATE
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REFERENCE SYSTEM (VRS).

SMC ASSUMES NO RESPONSIBILITY FOR DAMAGES INCURRED AS A RESULT OF UTILITIES NOT SHOWN.
4. BEFORE DESIGNING FUTURE CONNECTIONS, THE APPROPRIATE UTILITES MUST BE CONSULTED.

5. BEFORE CONSTRUCTION, ALL UTILITIES, PUBLIC AND PRIVATE, MUST BE NOTIFIED (SEE RHODE ISLAND
"DIG SAFE”" 1-888—DIG—SAFE (888—344—7233).

6. NO PORTSMOUTH, RI, MAP AND PARCEL NUMBERS WERE OBTAINED FOR THIS SURVEY.

7. EXCEEDANCE LIMIT BASED ON RIDEM RESIDENTIAL DIRECT EXPOSURE CRITERIA.

APPROXIMATE LOW WATER LINE

NARRAGANSETT B AY
CRP-23102 1 A cre-ssio1 | oKE
0-0.5 ft 244 e s
0-05ft | 79.2] <3S
0-05ft | 107 L EE w CRP-55108
0.5-1ft | 5.28 CRP-55103 poPRO . 101 0-0.5ft | 2.775
CRP-55106 005ft | 223 = 05-1ft | 0.854
0-05ft | 33.1 $5T02 A
- ' CRP-55105 o <108
0.5-1ft | 0.624 \N—"
0-05ft | 191 , <5103
o Rl P
~~_ - CRP-55110 °
. o SS104 0-0.5 ft 18
CRP-55107 e ATE 05 1f Tog| ST CRP-55109
0-0.5ft | 0.342 N OF 55105 _p5° (L - 0-0.5 ft 11.6| ss116
G
; éssm MWOT O S RV
SS106|  CRP-SS112 P\ CAMPING Ss17
0-0.5ft | 112 Ss112 / AREA CONC—0L__
$S107 0.5-1ft | 7.47 Ss118 PAD
o ' e,
) C ) CRP-SS111 g 2 TR
CRP-55114 < ?\ 0-05ft | 025 5755\ |\ oHED o5 o
lo-05ft | 0.287 00\:0 SS”:G ss10d P Y 51%%* -0 ft 141
0.5-1ft | 00592 X ¢ o WO —YX 05-1ft | 0121
2 s SS115 _=-"" \
CRP-55113 =T T
o= SS121 e AVEL
2.3 0-05ft | 166 (@ __---"" [
g 0 sst22 | CRP-55117
B A roulaleiet e // BaNe _|o-osft | 0324
___gll CRp-ss115 ss123 _ __--\""~ ) A __--"
3[lo-05ft | 0531 -7 T L __---"7__ CRP-55119 ol
o = - \-- _ A -
" \ - CRP-S5121 |- 0-0.5ft | 0.249
ASS % ! N 0-0.5ft | 0.528 0-05ft | 0.504
“ . e 0.5-1ft | 0.333
5 . , CRP-55120
14 7
: : / GRASS CRP-55122 0-0.5ft | 0.412
5 = 0-05ft | 0.576 0.5-1ft | 0.109] 7
2 Lo Q [05-1ft | 0.0923 Q
| & CRP-55123
5 |0-05ft | 0.521 <
O l &a S
= I I A\
<
P ST .
| N N T TN N T T | " 11 l‘ - %I | N T N T I | |1|2,I’CI|F>I NI 1 L1 1 I*IIK |12| ICIPPI IRA“WRIC)IAD ITIRA(:IKI NN N N T N T T N T S T S T N U Y N T I Ty Sy S Ty Sy Iy |
B N R R NN NN NN R R R R EEEEEEEEEEEEEEEEEREE
x‘/”Z"RCP‘\D—x
7 \\ GRASS
7 o N CONC

S0 1[|]0’

APPROXIMATE HIGH WATER LINE MARKED VIA GPS JUNE 2009
APPROXIMATE HIGH WATER LINE ESTIMATED BY SURVEYOR

REINFORCED CONCRETE PIPE

POLYVINYLCHLORIDE PIPE SAMPLE LOCATION

CORRUGATED PLASTIC PIPE IDENTIFIER

CAST IRON PIPE
MARKER POST

WOOD POST !
GUARD POST CRP-S5122 |,
HEAD WALL 0-0.5ft 0.576
TYPICAL /

0.5-1ft | 0.0923~—
FLAGPOLE DEPTH OF

UNDETERMINED CONNECTION
SAMPLE

BOREHOLE

TEST PIT

MONITORING WELL

SOIL SAMPLE AT OUTFALL

GENERAL LAWS, SECTION 39-1.2).

1. COORDINATES, IN U.S. SURVEY FEET, ARE IN THE RHODE ISLAND COORDINATE SYSTEM, REFERENCED TO THE NORTH AMERICAN DATUM OF 1983,
CORS ADJUSTMENT (NAD 83/CORS), AS DETERMINED BY SMC'S G.P.S. OBSERVATIONS MADE JUNE 17, 2009 USING THE KeyNetGPS VIRTUAL

2. ELEVATIONS, IN U.S. SURVEY FEET, ARE REFERENCED TO THE NATIONAL GEODETIC VERTICAL DATUM OF 1929 (NGVD 29), AS DETERMINED BY
SMC'S G.P.S. OBSERVATIONS, MADE JUNE 17, 2009, USING The KeyNetGPS VIRTUAL REFERENCE SYSTEM (VRS).
HAVE BEEN CONVERTED TO NGVD 29, USING A CONVERSION FACTOR 0.87' FROM THE GPS DERIVED NAVD88 VALUE.

THE OBSERVED ELEVATIONS

3. NO SUBSURFACE UTILITY LINES HAVE BEEN COMPILED FOR THIS PLAN, READILY VISIBLE DRAIN LINES WERE LOCATED AND SHOWN ON THIS PLAN.

CALL

ANALYTICAL RESULT
ABOVE EXCEEDANCE

LIMIT (0.4 mg/kq)

ANALYTICAL RESULT
BELOW EXCEEDANCE

LIMIT (0.4 mg/kg)

E TETRA TECH NUS, INC.

MRP SITE 1,

BENZO(A)PYRENE IN SOIL
ADDITIONAL INVESTIGATION

CARR POINT

NAVSTA NEWPORT, RHODE ISLAND
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1. COORDINATES, IN U.S. SURVEY FEET, ARE IN THE RHODE ISLAND COORDINATE SYSTEM, REFERENCED TO THE NORTH AMERICAN DATUM OF 1983,
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APPROXIMATE HIGH WATER LINE MARKED VIA GPS JUNE 2009
A TRAVERSE STATION APPROXIMATE HIGH WATER LINE ESTMATED BY SURVEYOR
o PK. REBAR, NAIL, SPIKE
» NAIL, RCP REINFORCED CONCRETE PIPE
GUARDRAIL PVC POLYVINYLCHLORIDE PIPE SAMPLE LOCAT'ON
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RN HYD & sB# BOREHOLE LIMIT (150 mg/kg)
= RIM ® P4 TEST PIT
= INVERT
0 @ MW MONITORING WELL
® PROPOSED SOIL SAMPLE LOCATION TETRA TECH NUS, INC.
NOTE H ss SOIL SAMPLE AT OUTFALL E

CORS ADJUSTMENT (NAD 83/CORS), AS DETERMINED BY SMC’S G.P.S. OBSERVATIONS MADE JUNE 17, 2009 USING THE KeyNetGPS VIRTUAL
REFERENCE SYSTEM (VRS).

ELEVATIONS, IN U.S. SURVEY FEET, ARE REFERENCED TO THE NATIONAL GEODETIC VERTICAL DATUM OF 1929 (NGVD 29), AS DETERMINED BY
SMC'S G.P.S. OBSERVATIONS, MADE JUNE 17, 2009, USING The KeyNetGPS VIRTUAL REFERENCE SYSTEM (VRS). THE OBSERVED ELEVATIONS
HAVE BEEN CONVERTED TO NGVD 29, USING A CONVERSION FACTOR 0.87' FROM THE GPS DERIVED NAVD88 VALUE.

NO SUBSURFACE UTILITY LINES HAVE BEEN COMPILED FOR THIS PLAN, READILY VISIBLE DRAIN LINES WERE LOCATED AND SHOWN ON THIS PLAN.

SMC ASSUMES NO RESPONSIBILITY FOR DAMAGES INCURRED AS A RESULT OF UTILITIES NOT SHOWN.
BEFORE DESIGNING FUTURE CONNECTIONS, THE APPROPRIATE UTILITES MUST BE CONSULTED.

BEFORE CONSTRUCTION, ALL UTILITIES, PUBLIC AND PRIVATE, MUST BE NOTIFIED (SEE RHODE ISLAND GENERAL LAWS, SECTION 39—1.2). CALL
"DIG SAFE" 1-888—DIG—SAFE (888-—344—7233).

NO PORTSMOUTH, RI, MAP AND PARCEL NUMBERS WERE OBTAINED FOR THIS SURVEY.
EXCEEDANCE LIMIT BASED ON RIDEM RESIDENTIAL DIRECT EXPOSURE CRITERIA.
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1. COORDINATES, IN U.S. SURVEY FEET, ARE IN THE RHODE ISLAND COORDINATE SYSTEM, REFERENCED TO THE NORTH AMERICAN DATUM OF 1983,
CORS ADJUSTMENT (NAD 83/CORS), AS DETERMINED BY SMC'S G.P.S. OBSERVATIONS MADE JUNE 17, 2009 USING THE KeyNetGPS VIRTUAL
REFERENCE SYSTEM (VRS).
2. ELEVATIONS, IN U.S. SURVEY FEET, ARE REFERENCED TO THE NATIONAL GEODETIC VERTICAL DATUM OF 1929 (NGVD 29), AS DETERMINED BY LIFETIME RECREATIONAL USER CANCER RISK
SMC'S G.P.S. OBSERVATIONS, MADE JUNE 17, 2009, USING The KeyNetGPS VIRTUAL REFERENCE SYSTEM (VRS). THE OBSERVED ELEVATIONS
HAVE BEEN CONVERTED TO NGVD 29, USING A CONVERSION :Ac%geom' FROM THE GPS DERIVED NAVI§BB \)/ALUE. REASONABLE MAXIMUM EXPOSURE CASE
ADDITIONAL INVESTIGATION
3. NO SUBSURFACE UTILITY LINES HAVE BEEN COMPILED FOR THIS PLAN, READILY VISIBLE DRAIN LINES WERE LOCATED AND SHOWN ON THIS PLAN.
SMC ASSUMES NO RESPONSIBILITY FOR DAMAGES INCURRED AS A RESULT OF UTILITIES NOT SHOWN. MRP SITE 1, CARR POINT
4. BEFORE DESIGNING FUTURE CONNECTIONS, THE APPROPRIATE UTILITIES MUST BE CONSULTED. NAVSTA NEWPORT, RHODE ISLAND
5. BEFORE CONSTRUCTION, ALL UTILITIES, PUBLIC AND PRIVATE, MUST BE NOTIFIED (SEE RHODE ISLAND GENERAL LAWS, SECTION 39—1.2). CALL
"DIG SAFE" 1-888—DIG—SAFE (888—344—7233). FILE SCALE
\..\CP_RlSK_TAG.DWG AS NOTED
6. NO PORTSMOUTH, RI, MAP AND PARCEL NUMBERS WERE OBTAINED FOR THIS SURVEY.
FIGURE NUMBER REV DATE
7. EXCEEDANCE LIMIT BASED ON RIDEM RESIDENTIAL DIRECT EXPOSURE CRITERIA. 2.1 0 03/24/10




ACAD: \02574\SI.DR\CP_RAF_TAG.DWG  03/24/10 DWM
Py
CRP-SS100
CRP-SBOS __—"|0-0.5ft |2.8E-04
Tin [ 0.5-1ft | L.1E-04
NARRAGANSETT BAY 23 -
CRfP'Szlfé = ] cre-ssioL GNTE
0051t | & 0-0.5 ft 5
CRP-SS5104 0.5-1ft | 2.5E-04 AR
wer
0-0.5ft |[1.1E-04 LM \Z _ CRP-SS108
0.5-1ft | 5.2E-06 CRP-S5103 ppPRO 0-0.5 ft | 3.6E-06
CRP-SS106 0-05ft [21E-04 SOF 0.5-1ft |8.4E-07
0-0.5 ft S or0r CRP-SS105 — :
0.>-1ft |59 0-0.5 ft | 1.9E-04 -
. - /
CRP-SBO1 - / CRP-SS109
0-1ft |5.7E-06 N 0-0.5 ft
| A}G\_F <
P
SBO1YMWO1 CRP-SS110
CRP-55107 CRP-55112 0-0.5 ft | 1.7E-06
0-0.5 ft | 3.4E-07 0-0.5ft | 1.1E-06 0.5-1ft | 1.9E-06 /coNC\
0.5-1ft | 7.5E-06 g PR
o Q,
2 CRE-o2102 ° CRP-55116
CRP-S5114 0-0.5 ft | 2.5E-07 <5755 |\ ouED CoeT - ToE o
0-0.5ft |2.8E-07 ng;\g‘ © o @FPVC B\L swo%* N A Rat t 1.6E o
0.5-1ft | 1.0E-07 ° o wook — 05-1ft | 1.6E-
0. ° - \ _
2|2 CRP-55113 -7 S
R AT | GRAVEL
b EY 0-0.5ft | 1.6E-06 @Q_----- v =
o 1 : CRP-S5117
N
RN \
I8 1 /R ) BIANC __loosrt [ase07
___gll CRP-SS115 I -
2 [l0-0.5ft | 7.8E-07 P | __---"7__CRP-55119
S \ - .-\ CRP-SS121 |- 0-0.5 ft | 2.7E-07 CRP-55118
Ass 3 ) 0-0.5ft | 5.0E-07 0-0.5ft | 48E-07
9 I . 0.5-1ft | 3.3E-07
S | s CRP-SS120
o@
g ! / GRASS CRP-55122 0-0.5ft | 4.0E-07
§ ! 2/ 0-0.5ft | 7.1E-07 0.5-1ft | 1.5E-07] ¢
3 Q! — Q 0.5-1ft | 1.3E-07
& 2 s CRP-S5123 Q
<+ | o | D
3 | I % |0-05ft |4.9E-07 s A\
Z l e
a
I A :
I N N N N I | " Ll ,‘ Ll %I N N N | I1I2’I’CIIF’| I\'\I l Ll 1 1 IA/ |12| ICIPPI IRAIL|RIOIAD ITRAQKI L1l 1 1 1 1 1 L1 - - L1 1 | NN T N Y T I N N Ty | 1 1 11 11 11 11
B~ B E E EE EE EEEEEEEEEEEEEEEEEEEEEERE
X—/’12”RCP‘\D—X
, ’ \ . GRASS
. NP CONC.
7 ~N
. __ ~ . ___bBWA4__ - ... ... ...,
hi/BlT CONC %/\ EDGE OF PAVEMENTA
SWALE &9
0 2
- GRAPHIC SCALE
DEFENSE HIGHWAY o S0’ 100° O>1OA_4
ey
LEGEND APPROXIMATE LOW WATER LINE @ > 107=5
APPROXIMATE HIGH WATER LINE MARKED VIA GPS JUNE 2009
A TRAVERSE STATION APPROXIMATE HIGH WATER LINE ESTIMATED BY SURVEYOR
. PK. REBAR, NAIL, SPIKE RCP REINFORCED CONCRETE PIPE
GUARDRAIL PVC POLYVINYLCHLORIDE PIPE SAMPLE LOCATION
TREE LINE CPP CORRUGATED PLASTIC PIPE
CHAIN LINK FENCE cp OAST IRON PIPE IDENTIFIER
CLF CHAIN LINK FENCE ow MARKER POST
CURBING(TYPE) Ow WOOD POST | CANCER R/I\SK
BIT CONC BITUMINOUS CONCRETE . 6P GUARD POST CRP-S5104 / ABOVE 107-4
GRAN GRANITE H.WALL HEAD WALL 0-0.5ft | 2.1E-04 OR 10"=5 LIMIT
— GUY WIRE () TYPICAL /’0 5-1 ft
o UTILITY POLE OR LIGHT POLE © FP FLAGPOLE - CANCER RISK
O DWH DRAIN MAN HOLE (u.c) UNDETERMINED CONNECTION DEPTH OF ABOVE 10°—5
o HYD Q@ sB# BOREHOLE SAMPLE LIMIT
= RIM W P TEST PIT
= INVERT
@ MW MONITORING WELL
® PROPOSED SOIL SAMPLE LOCATION TETRA TECH NUS. ING.
NOTES B ss SOIL SAMPLE AT OUTFALL E '
1. COORDINATES, IN U.S. SURVEY FEET, ARE IN THE RHODE ISLAND COORDINATE SYSTEM, REFERENCED TO THE NORTH AMERICAN DATUM OF 1983,
CORS ADJUSTMENT (NAD 83/CORS), AS DETERMINED BY SMC'S G.P.S. OBSERVATIONS MADE JUNE 17, 2009 USING THE KeyNetGPS VIRTUAL
REFERENCE SYSTEM (VRS).
2. ELEVATIONS, IN U.S. SURVEY FEET, ARE REFERENCED TO THE NATIONAL GEODETIC VERTICAL DATUM OF 1929 (NGVD 29), AS DETERMINED BY LIFETIME RECREATIONAL USER CANCER RISK
SMC'S G.P.S. OBSERVATIONS, MADE JUNE 17, 2009, USING The KeyNetGPS VIRTUAL REFERENCE SYSTEM (VRS). THE OBSERVED ELEVATIONS
HAVE BEEN CONVERTED TO NGVD 29, USING A CONVERSION :Ac%geo.sr FROM THE GPS DERIVED NAVI§BB \)/ALUE. REASONABLE MAXIMUM EXPOSURE CASE (RAF)
ADDITIONAL INVESTIGATION
3. NO SUBSURFACE UTILITY LINES HAVE BEEN COMPILED FOR THIS PLAN, READILY VISIBLE DRAIN LINES WERE LOCATED AND SHOWN ON THIS PLAN.
SMC ASSUMES NO RESPONSIBILITY FOR DAMAGES INCURRED AS A RESULT OF UTILITIES NOT SHOWN. MRP SITE 1, CARR POINT
4. BEFORE DESIGNING FUTURE CONNECTIONS, THE APPROPRIATE UTILITIES MUST BE CONSULTED. NAVSTA NEWPORT, RHODE ISLAND
5. BEFORE CONSTRUCTION, ALL UTILITIES, PUBLIC AND PRIVATE, MUST BE NOTIFIED (SEE RHODE ISLAND GENERAL LAWS, SECTION 39-1.2). CALL
"DIG SAFE" 1-888—DIG—SAFE (888—344—7233). \F"{CP RAF TAG.DWG ASSI(iIAOLEI'ED
6. NO PORTSMOUTH, RI, MAP AND PARCEL NUMBERS WERE OBTAINED FOR THIS SURVEY. - - —
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Acronyms and Abbreviations

AAFs Absorption Adjustment Factors

ABS Absorption Factor

ADAF Age-Dependent Adjustment Factors

AF Skin Adherence Factor

AT Averaging Time

ATSDR Agency for Toxic Substances and Disease Registry
BaPequiv Benzo(a)pyrene Equivalents

BW Body Weight

Cal/EPA California Environmental Protection Agency
CERCLA Comprehensive Environmental Response, Compensation, and Liability Act
COPC Chemical of Potential Concern

cPAH Carcinogenic Polycyclic Aromatic Hydrocarbon
CF Conversion Factor

CSF Cancer Slope Factors

CTE Central Tendency Exposure

EC Exposure Concentration

ED Exposure Duration

EF Exposure Frequency

EPC Exposure Point Concentration

ET Exposure Time

FI Fraction Ingested from contaminated source
HEAST Health Effects Assessment Summary Tables
HHRA Human Health Risk Assessment

His Hazard Indices

HQ Hazard Quotient

ILCR Incremental Lifetime Cancer Risks

IR Ingestion Rate

IRIS Integrated Risk Information System

IUR Inhalation Unit Risk

MADEP Massachusetts Department of Environmental Protection
NCEA National Center for Environmental Assessment
PAH Polycyclic Aromatic Hydrocarbon

PEF Particulate Emissions Factor

PPRTVs Provisional Peer Reviewed Toxicity Values
RAF Relative Absorption Factor

RCRA Resource Conservation and Recovery Act

RfC Reference Concentration

RfD Reference Dose

RME Reasonable Maximum Exposure

RSL Residential Screening Levels

RVCP Recreational Vehicle Camping Park

SA Skin Surface Area Available for Contact

TEF Toxicity Equivalency Factors

UCL Upper Confidence Limit

USEPA United States Environmental Protection Agency
VF Volatilization Factor
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ATTACHMENT A

A.1 CHEMICAL INTAKE ESTIMATION

The methodologies and techniques used to estimate exposure intakes are presented in this section.
Exposure assumptions for the RME and CTE scenarios are presented in Tables 4-3 and 4.4, respectively.
Most of the exposure assumptions used to estimate chemical intakes from incidental ingestion of soil,
dermal contact with soil and inhalation of soil are based on default assumptions described in the standard
USEPA guidance. The following paragraph briefly discusses non-default, receptor-specific exposure
assumptions that were used.

An exposure duration of five consecutive years was assumed for the child, older child, and adult
recreational user based on the typical recreational usage information provided by the Facility. The
exposure frequency assumptions for the recreational users were 7 days per year and 14 days per year
under the CTE and RME cases, respectively. These frequencies were based on Facility Information that
recreational users rent a camp site for one or two weeks during the warm weather months. The exposure
frequency assumption for the worker was 26 days per year, and is based on the assumption that a
maintenance worker would mow the grass approximately one day per week during warm weather

months.

A.1.1 Incidental Ingestion of Soil

Direct physical contact with surface soils in the vicinity of the recreational vehicle camping park (RVCP)
may result in the incidental ingestion of chemicals. Chemical intake for the incidental ingestion of soil is
estimated in the following manner (USEPA, 1989):

Intake = (C:)IR)(F)(EF)(ED)(CF)

(BWHAT)
where:
Intake = intake of chemical from soil (mg/kg/day)
Cs = concentration of chemical in soil (mg/kg)
IR = ingestion rate (mg/day)
FI = fraction ingested from contaminated source (dimensionless)
EF = exposure frequency (days/yr)
ED = exposure duration (yr)
CF = conversion factor (1 x 10°® kg/mg)
BW = body weight (kg)
AT = averaging time (days);

for noncarcinogens, AT = ED x 365 days/yr;
for carcinogens, AT = 70 yr x 365 days/yr

A-1



A.1.2 Dermal Contact with Soil

Direct physical contact with soil may result in the dermal absorption of chemicals. Exposure associated

with dermal contact with soil is estimated in the following manner (USEPA, 1989):

where:

Intake

Cs
SA
AF
ABS
CF
EF
ED
BW
AT

L | | I { T T | 1

Intake =

_ (C)SA)AF)ABS)(CF)(EF)(ED)
(BW)(AT)

amount of chemical absorbed during contact with soil(mg/kg/day)
concentration of chemical in soil (mg/kg)

skin surface area available for contact (cm?)
skin adherence factor (mg/cm®-event)
absorption factor (dimensionless)

conversion factor (1 x 10°® kg/mg)

exposure frequency (days/year)

exposure duration (year)

body weight (kg)

averaging time (days);

for noncarcinogens, AT = ED x 365 days/year;
for carcinogens, AT = 70 years x 365 days/year

To the extent possible, chemical-specific dermal absorption factors provided in RAGS Part E were used

to evaluate the COPCs for soil. However, dermal absorption factors are only available for the short list of
chemicals listed in Exhibit 3-4 of RAGS Part E.

For the chemicals identified as COPCs in soil, chemical specific dermal absorption factors provided in

RAGS E were used to evaluate the COPCs for soil. Values used in this risk assessment are presented in

Table A-1.

A.1.3 Inhalation of Air Containing Fugitive Dust/Volatiles Emitted from Soil

The quantitative risk from inhalation of air and fugitive dust was evaluated for soil. The same equation is

used for both particulates and vapors/gases (USEPA, 2009b):

where:

EC
Cair
ET
EF
ED
AT

EC= (Car NETYEF)ED)
(AT)24 hr/day)

Exposure concentrations (mg/m3)
concentration of chemical in air (mg/m®)
exposure time (hours/day)

exposure frequency (days/yr)

exposure duration (yr)

averaging time (days);

for noncarcinogens, AT = ED x 365 days/yr;
for carcinogens, AT = 70 yr x 365 days/yr



The concentrations of chemicals in air resulting from emissions from soil are developed following
procedures presented in USEPA Soil Screening Guidance (USEPA, 2002b). The chemical concentration

in air is calculated from:

1 1]
Car = Cua X[PEF VA
where:
Car = chemical concentration in air, mg/m3
Ceoi = chemical concentration in soil, mg/kg
PEF = Particulate emission factor, m*kg
VF = volatilization factor, m%kg

The particulate emissions factor, particulate -emission factor (PEF), relates the concentration of the

chemical in soil with the concentration of dust particles in air. A PEF value of 1.1 x 10*1° m3/kg was
obtained from USEPA's Soil Screening Internet site located at http:/rais.ornl.gov/epa/ssi1.shiml. This is
the default value for Hartford, Connecticut. Sample calculations for the PEFs are presented at the end of
Attachment A.

Ambient air concentrations resulting from the volatilization of COPCs from soil are chemical dependent and

were calculated using the following equation from USEPA's Soil Screening Guidance:

_Q/Cx(3.14xD, xT)*® x10™* (m? /cm? )

VF
(2 X pp X Da )
and
D - [(81°® x D, xH'+0!%° xD,, /n?]
2 pp XKy +8,, +8,xH'
where:
VF = volatilization factor (m®-air/kg-soil)
Q/C = inverse of the mean concentration at the center of source (gm/m?-sec per kg/m°)
D, = apparent diffusivity, chemical specific, (cm?/sec)
T = ~ exposure interval, exposure specific, (sec)
P = dry bulk soil particle density (g/cm®)
8, = air-filled soil porosity (Lai/Lsoi)
D, = diffusivity in air, chemical specific, (cm®/sec)
n = total soil porosity (Lpore/Lsoi)
B, = water-filled soil porosity (Lai/Lsoi)
Dy = diffusivity in water, chemical specific, (cm?/sec)
Keg = soil-water partition coefficient, chemical specific
H =

dimensionless Henry’s law constant, chemical specific

Chemical properties were obtained from the Suppiemental Guidance for Devéloping Soil Screening
Levels for Superfund Sites (USEPA, 2002¢) and the USEPA RSL table, and are presented in Table A-2.
Input assumptions for the calculation of VF are presented in Table A-3.
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A.2 ACCESSING CANCER RISKS FROM EARLY LIFE EXPOSURES

USEPA’s Supplemental Guidance of Assessing Susceptibility from Early-Life Exposure to Carcinogens
(USEPA, 2005) recommends making adjustments to the toxicity of carcinogenic chemicals which act via
the mutagenic mode of action when evaluating early life exposures. The guidance recommends using
age-dependent adjustment factors (ADAFs) combined with age-specific exposure estimates when
assessing cancer risks. In the absence of chemical-specific data the supplemental guidance
recommends the following default adjustments which reflect that cancer risks are generally higher from

early-life exposures than from similar exposures later in life:

¢ For exposures before 2 years of age (i.e., spanning a 2-year interval from the first day of birth up
until a child’s second birthday), a 10-fold adjustment.

o For exposures between 2 and less than 16 years of age (i.e., spanning a 14-year time interval
from a child’s second birthday up until their sixteenth birthday), a 3-fold adjustment.

¢ For exposures after turning 16 years of age, no adjustment.

The adjustments were applied using the same method as that is used by USEPA in the development of
the RSLs. Children were evaluated as two age groups, ages O to 2 years and ages 2 to 6 years;
recreational users were evaluated as one age group, 6 to 16 years of age; and adults were evaluated as
one age group, ages 16 to 30 years of age. Using this approach, the intakes for child recreational users

and adult recreational users were calculated as follows:

Intakechig = Intake(ages 0 - 2 years) X 10 + lntake(ages 2 -6 years) X 3
'makeAddescent = lntake(age(i— 16 years) X 3
IntakeAdu., = lntake(ages 16 - 30 years) X 1
The above approach was used only for those chemicals which are identified as mutagenic in the USEPA
RSL screening table (e.g., cPAHs and chromium). Additionally, the lifelong recreational user receptor
was evaluated. The risks for these receptors are sums of the cancer risks for the individual child,
adolescent, and adult receptors. Therefore, lifelong cancer risks for chemicals that act via the mutagenic

‘ pathway are assessed through the lifelong recreational user receptors.
A.3 TOXICITY ASSESSMENT

The objective of the toxicity assessment is to identify the potential adverse health effects in exposed
populations. Quantitative estimates of the relationship between the magnitude and type of exposures and
the severity or probability of human health effects are defined for the identified constituents of concern.
Quantitative toxicity values determined during this component of the risk assessment are integrated with
outputs of the exposure assessment to characterize the potential for the occurrence of adverse health

effects for each receptor group.
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The toxicity value used to evaluate noncarcinogenic health effects for ingestion and dermal exposures is
the reference dose (RID). The reference concentration (RfC) is used to evaluate noncarcinogenic health
effects for inhalation exposures. The RfD and RfC are estimates of the daily exposure level for the
human population that is likely to be without appreciable risk during a portion or all of a lifetime. It is
based on a review of available animal and/or human toxicity data, with adjustments for various
uncertainties associated with the data. Carcinogenic effects are quantified using the cancer sldpe factor
(CSF) for ingestion and dermal exposures and inhalation unit risks (IUR) for inhalation exposure, which
are plausible upper-bound estimates of the probability of development of cancer per unit intake of
chemical over a lifetime. These are typically based on available dose-response data from human and/or

animal studies.

A.3.1 Toxicity Criteria for Oral and Inhalation Exposures

Oral RfDs and CSFs and inhalation RfCs and IURs used in the RVCP risk assessment were obtained
from the following primary USEPA literature sources (USEPA, 2003):

» Integrated Risk Information System (IRIS).

e USEPA’s Provisional Peer Reviewed Toxicity Values (PPRTVs) — The Office of Research and
Development/National Center for Environmental Assessment (NCEA) Superfund Health Risk
Technical Support Center develops PPRTVs on a chemical-specific basis when requested by
USEPA’s Superfund program.

s Other Toxicity Values — These sources include but are not limited to California Environmental
Protection Agency (Cal/EPA) toxicity values, the Agency for Toxic Substances and Disease
Registry (ATSDR), and the Annual Health Effects Assessment Summary Tables (HEAST)
(USEPA, 1997).

Although toxicity criteria can be found in several toxicological sources, USEPA's IRIS online database is
the preferred source of toxicity values. This database is continuously updated, and the presented values
have been verified by USEPA. The USEPA RSL table may also be used as a source of toxicity criteria.
This table is updated several times a year and reflects recent changes in IRIS. The toxicity criteria for the
constituents selected as COPCs for the RVCP are presented in Table A-1 and in the Rags Part D Tables
5 and 6 presented in Attachment B. ’

A.3.2 Toxicity Criteria for Dermal Exposure

RiDs and CSFs found in literature are typically expressed as administered (not absorbed) doses.
Therefore, these values are considered to be inappropriate for estimating the risks associated with the
dermal route of exposure. Oral dose-response parameters based on administered doses must be
adjusted to absorbed doses before the comparison to estimated dermal exposure intakes is made.
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When the oral absorption is essentially complete (i.e., 100 percent), the absorbed dose is equivalent to
the administered dose, and therefore no toxicity adjustment is necessary. Conversely, when the
gastrointestina!l absorption of a chemical is poor (e.g., 1 percent), the absorbed dose is smaller than the
administered dose; thus, toxicity factors based on absorbed dose should be adjusted to account for the
difference in the absorbed dose relative to the administered dose. USEPA (2004) recommends a cut-off
of 50 percent absorption to reflect the intrinsic variability in the analysis of absorption studies. Therefore,
the adjustment from administered to absorbed dose was only performed when the chemical-specific
gastrointestinal absorption efficiency was less than 50 percent. The adjustment from administered to
absorbed dose was made using chemical-specific gastrointestinal absorption efficiencies published in
available guidance [e.g.,, USEPA 2004 (the primary reference); IRIS; ATSDR toxicological profiles, etc.]
and the following equations:

RiDgermar = (RfDgra )(ABSg,)
CSFyemar = (CSFy,)) /(ABSg))

where: ABSg, = absorption efficiency in the gastrointestinal tract
RfDgerma = reference dose for the dermal route of exposure
RfD, = reference dose for the oral route of exposure
CSF4ema = cancer slope factor for the dermal route of exposure
CSFqa = cancer slope factor of the oral route of exposure

As noted above, the preceding adjustment of the oral toxicity criteria (i.e., reference doses, cancer slope
factors) is necessary so that the dermal route of exposure may be quantitatively evaluated in the baseline
risk assessment. Further explanation of this procedure and the need for this procedure are presented in
Appendix A of USEPA RAGS Part A.

A.3.3 Toxicitvv of Chromium

Toxicity criteria are available for different forms of chromium, which is considered to be more toxic in the
hexavalent state. Chromium was selected as a COPC for soils. Risks associated with chromium were
assessed assuming that 100 percent of the reported total chromium result is attributable to hexavalent
chromium.  This results in an overestimation of the risk estimates for chromium; but, does not impact the
overall conclusions of the HHRA.

'A.3."4 Toxicity Criteria for the Carcinogenic Effect _of PAHs

Limited toxicity values are available to evaluate the carcinogenic effects from exposure to PAHs. The
most extensively studied PAH is benzo(a)pyrene, which is classified by the USEPA as a probable human
carcinogen. Although CSFs are available for benzo(a)pyrene, insufficient data are available to calculate
CSFs for other cPAHs. Toxic effects for these chemicals were evaluated using toxicity equivalency
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factors (TEFs) based on the potency of each compound relative to that of benzo(a)pyrene, as presented
in current USEPA guidance (USEPA, 1993). The TEFs are used to convert each individual cPAH

concentration into an equivalent concentration of benzo(a)pyrene.

A.3.5 Carcinogens that Act Via the Mutagenic Mode of Action

USEPA’s Guidelines for Carcinogen Risk Assessment (USEPA, 2005) and Supplemental Guidance of
Assessing Susceptibility from Early-Life Exposure to Carcinogens (USEPA, 2005b) specifies the use of
ADAFs for carcinogens that act via a mutagenic mode of action. Carcinogenic PAHs and chromium are
included in the group of chemicals that have been determined to act via the mutagenic mode of action.
No chemical-specific ADAFs have been derived for cPAHs and chromium; therefore, the following default
ADAFs were used: 10 for ages 0 to 2, 3 for ages 2 to 16, and 1 (no adjustment) for ages 16 to 70. The
ADAFs were used in evaluating exposures to cPAHs and chromium for recreational users.

A.4 QUANTITATIVE ANALYSIS OF CHEMICALS OTHER THAN LEAD

Quantitative estimates of risk for chemicals other than lead were calculated according to risk assessment
methods outlined in USEPA guidance (USEPA, 1989). Lifetime cancer risks are expressed in the form of
dimensionless probabilities, referred to as incremental lifetime cancer risks (ILCRs), based on CSFs and
IURs. Noncarcinogenic risk estimates are presented in the form of HQs that are determined through a
comparison of intakes with published RfDs and RfCs.

ILCR estimates for ingestion and dermal exposures are generated for each COPC using estimated
exposure intakes and published CSFs, as follows:

ILCR = (Estimated Exposure Intake)(CSF)

If the above equation results in an ILCR greater than 0.01, the following equation is used:

ILCR = 1-[exp(-Estimated Exposure Intake)(CSF)]
ILCRs estimates for inhalation exposures are generated for each COPC using estimated exposure

concentrations and published IURs, as

ILCR = (JUR)Exposure Concentration {1000 pg/mg)

An ILCR of 1 x 10 indicates that the exposed receptor has a one-in-one-million chance of developing
cancer under the defined exposure scenario. Alternatively, such a risk may be interpreted as

representing one additional case of cancer in an exposed population of one million persons.



As mentioned previously, noncarcinogenic risks were assessed using the concept of HQs and Hls. The
HQ for a COPC is the ratio of the estimated intake to the RfD and is calculated for ingestion and dermal

exposures, as follows:

HQ = (Estimated Exposure Intake)/(RfD)

For inhalation exposures, the HQ is calculated as follows:

HQ = (Exposure Concentration)/(RfC)

An Hl was generated by summing the individual HQs for all COPCs. The HI is not a mathematical
prediction of the severity of toxic effects and therefore is not a true "risk"; it is simply a numerical indicator
of the possibility of the occurrence of noncarcinogenic (threshold) effects.

A.5 INTERPREATION OF RISK ASSESSMENT RESULTS

To interpret the quantitative risk estimates and to aid risk managers in determining the need for
remediation, quantitative risk estimates are compared to typical USEPA risk benchmarks. Calculated
ILCRs are interpreted using the USEPA's target cancer risk range (1 x 10 to 1 x 10’6) and the State of
Rhode Island cumulative risk benchmark of 1 x 10°; His are evaluated using a value of 1.0. Current
USEPA policy regarding lead exposures is to limit the childhood risk of exceeding a 10 ug/dL blood-lead

level to 5 percent.

USEPA has defined the range of 1 x 10 to 1 x 10°® as the ILCR target range for hazardous waste
facilities addressed under the Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA) and RCRA. Individual or cumulative ILCRs greater than 1 x 10™ are generally considered to
be "unacceptable” by the USEPA. Risk management decisions are necessary when the ILCR is within 1
x 10 to 1 x 10°. Remediation is typically not required by the USEPA when the cumulative ILCR does not
exceed 1 x 10°. As noted above the State of Rhode Island cumulative cancer risk benchmark is 1 x 10

An HI exceeding unity (1.0) indicates that there may be noncarcinogenic health risks associated with
exposure. If an HI exceeds unity, target organ effects associated with exposure to COPCs are
considered. Only those HQs for chemicals that affect the same target organ(s) or exhibit similar critical
effect(s) are regarded as truly additive. Consequently, it may be possible for the cumulative Hl to exceed
1.0, but no adverse health eﬁecfs are anticipated if the COPCs do not affect the same target organ or

exhibit the same critical effect (i.e., target-organ/critical effect-specific His do not exceed 1).

As a general guideline, a “no further action” recommendation will be made, if the cancer risk estimates
and total Hls (developed on a target organ/target effect basis) for receptors of concern do not exceed 1 x

10° and 1, respectively, and if the USEPA risk benchmark for risks associated with lead exposure is not
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exceeded. However, the 1 x 10°° risk benchmark should not be viewed as a discrete limit. Risks slightly
greater than 1 x 10” may be considered to be acceptable (i.e., protective) if justified based on site-
specific conditions, including any uncertainties about the nature and extent of contamination and

associated risks. Consequently, a “no further action” recommendation may be made to risk managers for

review and discussion when the 1 x 10™° risk benchmark is exceeded. The following factors will be

considered in this determination:

¢ The magnitude of the media-specific risk estimates.

* Significant uncertainties in the baseline HHRA that would tend to overestimate baseline risk
assessment results.

* Significant uncertainties in the EPC estimates that would tend to overestimate baseline risk
assessment results.



TABLE A-1
TOXICITY CRITERIA
MRP SITE 1, CARR POINT

NAVSTA NEWPORT, PORTSMOUTH, RHODE ISLAND

Oral to Dermal Oral Adjusted Dermal| Inhalation Chronic Sail Primary Target Organ
Adjustment |Cancer Slope| Cancer Slope Cancer | Oral RfD | Dermal | Inhalation |Absorption Oral/ Inhalation | Age-dependent adjustment factors
Factor Factor Factor Unit Risk | Value RfD RIC Factor Dermal 0-2]2-6 |6-16] >16

PAHs

Benzo(a)pyrene Equivalent 1 7.3E+00 7.3E+00 1.1E-03 NA NA NA 0.13 NA NA 10 3 3 1
Benzo(g,h,i)perylene 1 NA NA NA 3.0E-02 | 3.0E-02 NA 0.13 Liver NA 1 1 1 1
Fluoranthene 1 NA NA NA 4.0E-02 | 4.0E-02 NA 0.13 Liver NA 1 1 1 1
Naphthalene 1 NA NA 3.4E-05 | 2.0E-02 | 2.0E-02 | 3.0E-03 0.13 Body Weight Nasal 1 1 1 1
Phenanthrene 1 NA NA NA 3.0E-02 | 3.0E-02 NA 0.13 Kidney NA 1 1 1 1
Pyrene 1 NA NA NA 3.0E-02 | 3.0E-02 NA 0.13 Kidney NA 1 1 1 1
Explosives

Nitroglycerin 1 [ 17602 ] 17602 | NA [ 10E-04 [ 10E-04 | NA | 0.1 CVS | K 1 1 1
Inorganics

Aluminum 1 NA NA NA 1.0E+00 { 1.0E+00 | 5.0E-03 Q CNS CNS 1 1 1
Arsenic 1 1.5E+00 1.5E+00 4.3E-03 | 3.0E-04 | 3.0E-04 | 1.5E-05 0.03 Skin, CVS NA 1 1 1

Fetotoxicity, GS,

Chromium 0.025 5.0E-01 2.0E+01 8.4E-02 | 3.0E-03 | 7.5E-05 | 1.0E-04 0 Bone NA 10 3 3 1
Cobalt 1 NA NA 9.0E-03 | 3.0E-04 | 3.0E-04 | 6.0E-06 0 Blood Lungs 1 1 1 1
tron 1 NA NA NA 7.0E-01 | 7.0E-01 NA 0 GS NA 1 1 1 1
Lead 1 NA NA NA NA NA NA 0 NA NA 1 1 1 1
Manganese 0.04 NA NA NA 1.4E-01 | 5.6E-03 | 5.0E-05 0 CNS CNS 1 1 1 1




TABLE A-2
CHEMICAL PROPERTIES FOR VOLATILIZATION FROM SOIL TO OUTDOOR AIR MODELS
MRP SITE 1, CARR POINT
NAVSTA NEWPORT, PORTSMOUTH, RHODE ISLAND

Molecular Organic Carbon Air Water Solubility Henry's Law Constant
Chemical Weight Partition Coefficient Diffusivity Diffusivity Limit
_(g/mole) (cm’/g) (cm?/sec) (cm?/sec) (mg/L) _|(Dimensionless)| (atm-m*mol)
Naphthalene 1.28E+02 1.84E+03 6.00E-02 8.40E-06 1.84E+03 1.80E-02 4.40E-04
Phenanthrene 1.66E+02 4.80E+03 2.72E-02 7.24E-06 1.15E+00 3.92E-02 9.55E-04
Source:

USEPA 2009: USEPA Regional Screening Levels for Chemical Contaminants at Superfund Sites, December, 2009.




TABLE A-3

INPUT PARAMETERS FOR CALCULATION OF THE VOLATILIZATION FROM SOIL TO OUTDOOR AIR MODELS

MRP SITE 1, CARR POINT

NAVSTA NEWPORT, PORTSMOUTH, RHODE ISLAND

Parameter Definition Value Reference
Q/C Inverse of mean concentration at center of source (g/m*-s per kg/m°). 73.95045 USEPA, 2010
T Exposure interval (seconds). 9.5E+08 USEPA, 2002
pb Dry soil bulk density (g/cm®). 1.5 USEPA, 2002
ps Soil particle density (g/cm®). 2.65 USEPA, 2002
ow Water-filled soil porosity (Lgore/Lsai)- Q.15 USEPA, 2002
n Total soil porosity (Lyre/Lsoi)- 0.434 USEPA, 2002
Di Diffusivity in air (cm%sec). Chemical specific USEPA, 2009
H' Dimensionless Henry's Law Constant. Chemical specific USEPA, 2009
S Solubility limit (mg/L) Chemical specific USEPA, 2009
Dw Diffusivity in water (cmzlsec). Chemical specific USEPA, 2009
Koc Soil organic carbon partition coefficient (cmagg). Chemical specific USEPA, 2009
foc Fraction organic carbon in soil (g/g). 0.006 USEPA, 2002
Notes:

Chemical specific values are presented in Table A-2
USEPA, 2002: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.

USEPA, 2009: USEPA Regional Screening Levels for Chemical Contaminants at Superfund Sites, December 2009.

USEPA, 2010: Soil Screening Guidance calculation Internet site at hitp://risk.lsd.ornl.gov/calc_start.htm.

Site-specific values for Hartford, Connecticut.




CALCULATION WORKSHEET Page 1 of 2
CLIENT: JOB NUMBER:
MRP SITE 1, CARR POINT, PORTSMOUTH, RHODE ISLAND 2574

SUBJECT:

CALCULATION OF INTAKE/RISK FROM INCIDENTAL INGESTION OF SOIL

WORKERS
BASED ON:

USEPA, DECEMBER 1989

BY: CHECKED BY: DATE:

R. JUPIN Al e 3/22/2010

PURPOSE: To estimate intake, carcinogenic and noncarcinogenic risks from incidental ingestion of

surface soil.
EQUATION: IEX = CSxIRxEF xED xFix CF
BW x AT
Where:
IEX = estimated exposure intake (mg/kg/day)
Cs = exposure point concentration in soil (mg/kg)
IR = incidental ingestion rate (mg/day)
EF = exposure frequency (days/year)
ED = exposure duration (years)
Fl = fraction ingested from contaminated source (unitless)
CF = conversion factor (1.0E-6 kg/mg)
BW = body weight (kg)
AT = averaging time (days) _
CSFo = oral carcinogenic slope factor ((mg/kg/day)™)
RfDo = oral noncarcinogenic reference dose (mg/kg/day)
RISKS:

ILCR (Carcinogens) = Intake (mg/kg/day) x CSFo (mg/kg/day)-1
HQ (Noncarcinogens) = Intake (mg/kg/day) / RFDo (mg/kg/day)

ASSUMPTIONS:

Cs = 15.1 mg/kg Chemical: Arsenic
IR = 100 mg/day

EF = 26 days/year
ED = 25 years

Fl = 0.125

CF = 1.0E-06 kg/mg

BW = 70 kg

ATc = 25550 days

ATnc = 9125 days

CSFo = 1.5E+00 (mg/kg/day)’

RfDo

3.0E-04 (mg/kg/day)

3/24/2010



CALCULATION WORKSHEET

Page 2 of 2

CLIENT:
MRP SITE 1, CARR POINT, PORTSMOUTH, RHODE ISLAND

JOB NUMBER:
2574

SUBJECT:

CALCULATION OF INTAKE/RISK FROM INCIDENTAL INGESTION OF SOIL

WORKERS
BASED ON:

USEPA, DECEMBER 1989

BY: CHECKED,BY: , DATE:

R. JUPIN OIrall iy, 3/22/2010

EXAMPLE CARCINOGENIC CALCULATION

IEXc = 15.1 mg/kg x 100 mg/day x 26 days/year x 25 years x 0.125 x 1.0E-06 kg/mg
70.kg x 25550 days

IEXc = 6.86E-08 mg/kg/day

ILCR = 6.86E-08 mg/kg/day x 1.50E+00 (mg/kg/day)-1 = Incremental Lifetime Cancer Risk

ILCR =

1.0E-07

EXAMPLE NONCARCINOGENIC CALCULATION

IEXnc = 15.1 mg/kg x 100 mg/day x 26 days/year x 25 years x 0.125 x 1.0E-06 kg/mg
70 kg x 9125 days

IEXnc = 1.92E-07 mg/kg/day

HQ = 1.92E-07 mg/kg/day / 3.00E-04 (mg/kg/day) = Hazard Quotient

HQ = 6.4E-04

3/24/2010



CALCULATION WORKSHEET Page 1 of 2

"CLIENT: JOB NUMBER:
MRP SITE 1, CARR POINT, PORTSMOUTH, RHODE ISLAND 2574
SUBJECT:

CALCULATION OF INTAKE/RISK FROM DERBMAL CONTACT WITH SOIL

WORKERS

BASED ON:
USEPA, JULY 2004

BY: CHECKED BY: DATE:
R. JUPIN 3/22/2010

PURPOSE: To estimate intake, carcinogenic and noncarcinogenic risks from dermal contact with

surface soil.
EQUATION: DEX = Cs x CF x SA x AF x ABS x EV x EF x ED
BW x AT
Where:
DEX = estimated exposure intake (mg/kg/day)
Cs = exposure point concentration in soil (mg/kg)
CF = conversion factor (1.0E-6 kg/mg)
SA = skin surface available for contact (cm?/day)
ABS = absorption factor (unitless)
AF = adherence factor (mg/cmz-event)
EV = event frequency (events/day)
EF = exposure frequency (days/year)

ED = exposure duration (years)

BW = body weight (kg)

AT = averaging time (days)

CS8Fd = dermal carcinogenic slope factor ((mg/kg/day)™)

RfDd = dermal noncarcinogenic reference dose (mg/kg/day)

RISKS:
ILCR (Carcinogens) = Intake (mg/kg/day) x CSFd (mg/kg/day)-1
HQ (Noncarcinogens) = Intake (mg/kg/day) / RFDd (mg/kg/day)

ASSUMPTIONS:

Cs = 15.1 mg/kg Chemical: Arsenic

CF = 1.0E-06 kg/mg

SA = 3300 cm?

AF = 0.2 mg/cm®-event

ABS = 0.03

EV = 0.125 events/day

EF = 26 days/year

ED = 25 years

BW = 70 kg

ATc = 25550 days

ATnc = 9125 days

CSFd = 1.5E+00 (mg/kg/day)”

RfDd = 3.0E-04 (mg/kg/day)

3/24/2010



CALCULATION WORKSHEET Page 2 of 2

||CLIENT: ’ JOB NUMBER:
MRP SITE 1, CARR POINT, PORTSMOUTH, RHODE ISLAND 2574
SUBJECT: :
CALCULATION OF INTAKE/RISK FROM DERMAL CONTACT WITH SOIL

WORKERS '

BASED ON:

USEPA, JULY 2004
BY: CHECKED BY: DATE:
R. JUPIN Mﬁm 3/22/2010

EXAMPLE CARCINOGENIC CALCULATION

DEXc = 15.1 mg/kg x 1.0E-06 kg/mg x 3300 cm2 x 0.2 mg/cm2-event x 0.03 x 0.125 events/day x 26 days/year x 25 years
70 kg x 25550 days

DEXc = 1.36E-08 mg/kg/day

ILCR = 1.36E-08 mg/kg/day x 1.50E+00 (mg/kg/day)-1 = Incremental Lifetime Cancer Risk

ILCR = 2.0E-08

EXAMPLE NONCARCINOGENIC CALCULATION

DEXnc = 15.1 mg/kg x 1.0E-06 kg/mg x 3300 cm2 x 0.2 mg/cm2-event x 0.03 x 0.125 events/day x 26 days/year x 25 years
70 kg x 9125 days

DEXnc = 3.80E-08 mg/kg/day

|

HQ

3.80E-08 mg/kg/day / 3.00E-04 (mg/kg/day) = Hazard Quotient

1.3E-04

HQ

3/24/2010



CALCULATION WORKSHEET Page 1 of 2
CLIENT: JOB NUMBER:

MRP SITE 1, CARR POINT, PORTSMOUTH, RHODE ISLAND 2574

SUBJECT:

CALCULATION OF INTAKE/RISK FROM INHALATION OF FUGATIVE DUST EMISSIONS
WORKERS

BASED ON:

USEPA, JANUARY 2009 '

BY: CHECKED BY: . DATE:

R. JUPIN 3/22/2010

PURPOSE: To estimate intake, carcinogenic and noncarcinogenic risks from inhalation of

surface soil.
EQUATION: EC = Cax ET x EF x ED
AT x 24 hours/day
Where:
EC = exposure concentration (mg/m3)
Ca = exposure point concentration in air (mg/m3)
= Csx1/PEF
Cs = exposure point concentration in soil (mg/kg)
PEF = particulate emission factor (m3/kg)
ET = exposure time (hrs/day)
EF = exposure frequency (days/year)
ED = exposure duration (years)
BW = body weight (kg)
AT = averaging time (days)
IURI = inhalation unit risk ((ug/m3)™)
RICi = inhalation reference concentration (mg/m3)
RISKS:

HQ (Noncarcinogens) = Exposure Concentration (mg/m3) / RFCi (mg/m3)

ASSUMPTIONS:

Cs = 15.1 mg/kg Chemical: Arsenic
PEF = 1.10E+10 m3/kg
Ca = 1.37E-09 mg/m3
ET = 1 hour/day
EF = 26 days/year
ED = 25 years
ATc = 25550 days
ATnc = 9125 days
IURi =  4.3E-03 (ug/m3)’
RfCi = 1.5E-05 (mg/m3)

ILCR (Carcinogens) = Exposure Concentratin (mg/m3) x IURi (ug/m3)-1 x 1000 &ig/mg

3/24/2010



CALCULATION WORKSHEET Page 2 of 2

CLIENT: JOB NUMBER:
MRP SITE 1, CARR POINT, PORTSMOUTH, RHODE ISLAND 2574

SUBJECT: '

CALCULATION OF INTAKE/RISK FROM INHALATION OF FUGATIVE DUST EMISSIONS
WORKERS

BASED ON:

USEPA, JANUARY 2009

BY: CHECKEDBY. DATE:
R. JUPIN Wﬁw 3/22/2010

EXAMPLE CARCINOGENIC CALCULATION

IEXc = 1.37E-09 mg/m3 x 1 hour/day x 26 days/year x 25 years
25550 days x 24 hours/day
IEXc = 1.46E-12 mg/m3
ILCR = 1.46E-12 mg/m3 x 4.30E-03 (ug/m3)-1 x 1000 ug/mg =V Incremental Lifetime Cancer Risk
ILCR = 6.3E-12

EXAMPLE NONCARCINOGENIC CALCULATION

IEXnc = 1.37E-09 mg/m3 x 1 hour/day x 26 days/year x 25 years
9125 days x 24 hours/day

IEXnc = 4.07E-12 mg/m3

HQ = 4.07E-12 mg/m3/ 1.50E-05 (mg/m3) = Hazard Quotient

HQ 2.7E-07

3/24/2010



CALCULATION WORKSHEET Page 1 of 2

CLIENT: JOB NUMBER:
MRP SITE 1, CARR POINT, PORTSMOUTH, RHODE ISLAND 2574
SUBJECT:

CALCULATION OF THE PARTICULATE EMISSION FACTOR (PEF)

BASED ON: SUPPLEMENTAL GUIDANCE FOR DEVELOPING SOIL SCREENING LEVELS
FOR SUPERFUND SITES (USEPA, DECEMBER, 2002)

BY: CHECKED BY: DATE:
R. JUPIN 3/22/2010

PURPOSE: To calculate the particulate emission factor for residential and commercial/industrial
exposure scenarios.

EQUATIONS: 3600 sec/hr
PEF = Q/Cuna X 57536 % (1 - V) x (Un/UJ° X F(X)

2
Q/C,,,=Ax exp{Mi‘“’——B)}
C
Where:
PEF = particulate emission factor (m%kg)
Q/C,ina = Inverse of mean conc. at center of source (g/m*-s per kg/m®).
\ = fraction of vegetative cover {unitless)
Un = mean annual windspeed (m/sec)
U, = equivalent threshold value of windspeed at 7m (m/sec)
F(x) = function dependent on Um/Ut derived using Cowherd et al. (1985) (unitless)
AB,C = constants based on air dispersion modeling for specific climate zones
Agite = areal extent of the site or contamination (acres)
ASSUMPTIONS:
\ = 0.5 unitless
Un = 3.84 m/sec Values are for Hartford, Connecticut
U, = 11.32 m/sec
F(x) = 0.0345 unitless
A = 12.5907 unitless
B = 18.8368 unitless
C = 215.4377 unitless
Agie = 0.5 acres

3/24/2010



CALCULATION WORKSHEET Page 2 of 2

"CLIENT: JOB NUMBER:
MRP SITE 1, CARR POINT, PORTSMOUTH, RHODE ISLAND 2574
SUBJECT:
CALCULATION OF THE PARTICULATE EMISSION FACTOR (PEF)

0

IBASED ON: SUPPLEMENTAL GUIDANCE FOR DEVELOPING SOIL SCREENING LEVELS
FOR SUPERFUND SITES (USEPA, DECEMBER, 2002)

BY: CHECKED BY: DATE:
||R. JUPIN M 7@/ 3/22/2010

EXAMPLE CALCULATION FOR Q/C,ing

Q/Cuina = 12.5907 x exp[(In(0.5) - 18.8368)"2 / 215.4377]
QCuina = 73.95045 g/m2-s per kg/m3

EXAMPLE CALCULATION FOR PEF

PEF

73.95045 x 3600
0.036 x (1 - 0.5) x (3.84/11.32)"3 x 0.0345

PEF 1.10E+10 m%kg

3/24/2010



CALCULATION WORKSHEET Page 1 of 2

CLIENT: JOB NUMBER:
MRP SITE 1, CARR POINT, PORTSMOUTH, RHODE ISLAND 2574
SUBJECT: ‘

CALCULATION OF INTAKE/RISK FROM INCIDENTAL INGESTION OF SOIL FOR MUTAGENIC
CHEMICALS - CHILD RECREATIONAL USERS

BASED ON:
USEPA, DECEMBER 1989, MARCH 2005

BY: CHEGKED BY: DATE:
R. JUPIN Y %M 3/22/2010

PURPOSE: To estimate intake and cancer risks for mutagenic chemicals from incidental ingestion of

surface soil.

EQUATION: CS xIRxEF x ED x FIx CF

IEX = BW x AT x ADAF
Where:
IEX = estimated exposure intake (mg/kg/day)
Cs = exposure point concentration in soil (mg/kg)
IR = incidental ingestion rate (mg/day)
EF = exposure frequency (days/year)
ED = exposure duration (years)
Fl = fraction ingested from contaminated source (unitless)
CF = conversion factor (1.0E-6 kg/mg)
BW = body weight (kg)
AT = averaging time (days)
ADAF = age-dependent adjustment factor
CSFo - = oral carcinogenic slope factor ((mg/kg/day)'1)
RISKS:

ILCR (Carcinogens) = Intake (mg/kg/day) x CSFo (mga/kg/day)-1

ASSUMPTIONS:
Cs = 266 mg/kg Chemical: Benzo(a)pyrene Equivalents
IR = 200 mg/day

EF = 14 days/year
ED, = 2 years

ED, = 3 years

Fl = 1

CF = 1.0E-06 kg/mg

BW = 15 kg

AT = 25550 days

CSFo = 7.3E+00 (mg/kg/day)’
ADAF; = 10

ADAF, = 3

3/24/2010



CALCULATION WORKSHEET Page 2 of 2

CLIENT:

JOB NUMBER:

MRP SITE 1, CARR POINT, PORTSMOUTH, RHODE ISLAND  [2574

SUBJECT: :
CALCULATION OF INTAKE/RISK FROM INCIDENTAL INGESTION OF SOIL FOR MUTAGENIC
CHEMICALS - CHILD RECREATIONAL USERS

BASED ON:
USEPA, DECEMBER 1989, MARCH 2005

BY:
lR. JUPIN

DATE:
' 3/22/2010

EXAMPLE CARCINOGENIC CALCULATION

IEX4

IEX,

IEX;

IEX,
ILCR

iLCR

I

266 mg/kg x 200 mg/day x 14 days/year x 2 years x 1 x 1.0E-06 kg/mg

x 10
15 kg x 25550 days

3.89E-05 mg/kg/day

266 mg/kg x 200 mg/day x 14 days/year x 3 years x 1 x 1.0E-06 kg/mg X 3

15 kg x 25550 days
1.75E-05 mg/kg/day

(8.89E-05 mg/kg/day + 1.75E-05 mg/kg/day) x 7.30E+00 (mg/kg/day)-1

4.1E-04

3/24/2010



CALCULATION WORKSHEET Page 1 of 2

CLIENT: JOB NUMBER:
MRP SITE 1, CARR POINT, PORTSMOUTH, RHODE ISLAND 2574
SUBJECT:

CALCULATION OF INTAKE/RISK FROM DERMAL CONTACT WITH SOIL FOR MUTAGENIC CHEMICALS
CHILD RECREATIONAL USERS

BASED ON:
USEPA, JULY 2004, MARCH 2005

BY: CHECKED BY; : DATE:
R. JUPIN 3/22/2010

PURPOSE: To estimate intake and cancer risks for mutagenic chemicals from dermal contact with
surface soil.

EQUATION: DEX = Cs x CF x SA x AF x ABS x EF x ED x ADAF
BW x AT

Where:

DEX estimated exposure intake (mgr/kg/day)

Cs exposure point concentration in soil (mg/kg)
CF = conversion factor (1.0E-6 kg/mg)

1l

SA = skin surface available for contact (cmz/day)
ABS = absorption factor (unitless)
AF = adherence factor (mg/cm?)
EF = exposure frequency (days/year)
ED = exposure duration (years)
BW = body weight (kg)
AT = averaging time (days)
ADAF = age-dependent adjustment factor
CSFd = dermal carcinogenic slope factor ((mg/kg/day)'1)
RISKS:
ILCR (Carcinogens) = Intake (mg/kg/day) x CSFd (mg/kg/day)-1
ASSUMPTIONS:
Cs = 266 mg/kg Chemical: Benzo(a)pyrene Equivaients
CF = 1.0E-06 kg/mg
SA = 2800 cm®/day
AF = 0.2 mg/em?®
ABS = 0.13
EF = 14 days/year
ED, = 2 years
ED, = 3 years
BW = 15 kg
AT = 25550 days
CSFd = 7.3E+00 (mg/kg/day)”
ADAF; = 10
ADAF, = 3

3/22/2010



CALCULATION WORKSHEET Page 2 of 2

CLIENT: JOB NUMBER:
MRP SITE 1, CARR POINT, PORTSMOUTH, RHODE ISILAND 2574
SUBJECT:

CALCULATION OF INTAKE/RISK FROM DERMAL CONTACT WITH SOIL FOR MUTAGENIC CHEMICALS
CHILD RECREATIONAL USERS

BASED ON:
USEPA, JULY 2004, MARCH 2005

BY: CHECKER BY: DATE:
R. JUPIN / ' 3/22/2010

EXAMPLE CARCINOGENIC CALCULATION

DEXc 266 my/kg x 1.0E-06 kg/mg x 2800 cm2/day x 0.2 mg/cm?2 x 0.13 x l4-days/year x 2 years

15 kg x 25550 days x10
DEXc = 1.41E-05 mg/kg/day
DEXc = 266 mg/kg x 1.0E-06 kg/mg x 2800 cm2/day x 0.2 mg/cm2 x 0.13 x 14 days/year x 3 years
x3
15 kg x 25550 days
DEXc = 6.37E-06 l/ mg/kg/day
ILCR = (1.41E-05 mg/kg/day + 6.37E-06 mg/kg/day) x 7.30E+00 (mg/kg/day)-1
ILCR = 1.5E-04 /

3/22/2010



CALCULATION WORKSHEET Page 1 of 2

CLIENT: JOB NUMBER:
MRP SITE 1, CARR POINT, PORTSMOUTH, RHODE ISLAND 2574
SUBJECT:

CALCULATION OF INTAKE/RISK FROM INHALATION OF FUGATIVE DUST EMISSIONS FOR
[MUTAGENIC CHEMICALS - CHILD RECREATIONAL USERS

BASED ON:
"USEPA, DECEMBER 1989, MARCH 2005
BY: CHECKED BY: DATE:
,E. JUPIN W W 3/22/2010
PURPOSE: To estimate intake, carcinogenic risks for mutagenic chemicals from inhalation of
surface soil.
EQUATION: CaxET xEF x ED
EC = AT x 24 hours/day x ADAF

Where:

EC = exposure concentration (mg/m3)

Ca = exposure point concentration in air {(mg/m3)

= Csx1/PEF

Cs = exposure point concentration in soil (ma/kg)

PEF = particulate emission factor (m3/kg)

ET = exposure time (hrs/day)

EF = exposure frequency (days/year)

ED = exposure duration (years)

AT = averaging time (days)

ADAF = age-dependent adjustment factor

IURI = inhalation unit risk((ug/mg)™)

RISKS:

ILCR = Exposure concentration (mg/m3) x IURI (ug/m3)-1 x 1000 ug/mg

ASSUMPTIONS:

Cs = 266 mg/kg Chemical: Benzo(a)pyrene Equivalents
PEF = 1.10E+10 m3/kg

Ca = 2.42E-08 mg/m3

ET = 24 hr/day

EF = 14 days/year

ED, = 2 years

ED, = 3 years

ATc = 25550 days

IURi 1.1E-03 (ug/m3)”

ADAF;, = 10

ADAF, = 3

3/22/2010



CALCULATION WORKSHEET Page 2 of 2

CLIENT: JOB NUMBER:
MRP SITE 1, CARR POINT, PORTSMOUTH, RHODE ISLAND 2574
SUBJECT:

CALCULATION OF INTAKE/RISK FROM INHALATION OF FUGATIVE DUST EMISSIONS FOR
MUTAGENIC CHEMICALS - CHILD RECREATIONAL USERS

BASED ON:
USEPA, DECEMBER 1989, MARCH 2005

BY: CHECKED BY: DATE:
R. JUPIN WM 3/22/2010

EXAMPLE CARCINOGENIC CALCULATION

EC = 2.42E-08 mg/m3 x 24 Hday x 14 days/year x 2 years % 10
' 25550 days x 24-heurs/day

EC = 2.65E-10l/mg/m3

EC = 2.42E-08 mg/m3 x 24 hr/day x 14 days/year x 3 years X3

25550 days x 24 hours/day

EC = 1.19E-10 mg/m3

ILCR = (2.65E-10 mg/m3 + 1.19E-10 mg/m3) x 1.10E-03 (ug/m3)-1 x 1000 ug/mg

ILCR = 4.2E-10 l/

3/22/2010



CALCULATION WORKSHEET Page 1 of 2

CLIENT: JOB NUMBER:
MRP SITE 1, CARR POINT, PORTSMOUTH, RHODE ISLAND 2574
SUBJECT:

CALCULATION OF INTAKE/RISK FROM INCIDENTAL INGESTION OF SOIL FOR MUTAGENIC
CHEMICALS - OLDER CHILD RECREATIONAL USERS

BASED ON:

USEPA, DECEMBER 1989, MARCH 2005

BY: CHECKED BY: DATE:
R. JUPIN @ 3/22/2010

PURPOSE: To estimate intake and cancer risks for mutagenic chemicals from incidental ingestion of

surface soil.

EQUATION: CS x IR x EF x ED x Fi x CF

IEX = BW X AT x ADAF
Where:
IEX = estimated exposure intake (mg/kg/day)
Cs = exposure point concentration in soil (mg/kg)
IR = incidental ingestion rate (mg/day)
EF = exposure frequency (days/year)
ED = exposure duration (years)
Fi = fraction ingested from contaminated source (unitless)
CF = conversion factor (1.0E-6 kg/mg)
BwW = body weight (kg)
AT = averaging time (days)
ADAF = age-dependent adjustment factor
CSFo = oral carcinogenic slope factor ((mg/kg/day)™)
RISKS:

ILCR (Carcinogens) = Intake (mg/kg/day) x CSFo (mg/kg/day)-1

ASSUMPTIONS:

Cs = 266 mg/kg Chemical: Benzo(a)pyrene Equivalents
IR = 100 mg/day
EF = 14 days/year
ED = 5 years

Fi = 1

CF = 1.0E-06 kg/mg

BW = 45 kg

AT = 25550 days

CSFo = 7.3E+00 (mg/kg/day)”
ADAF = 3

3/22/2010



CALCULATION WORKSHEET Page 2 of 2

CLIENT: JOB NUMBER:
MRP SITE 1, CARR POINT, PORTSMOUTH, RHODE ISLAND 2574

SUBJECT:
CALCULATION OF INTAKE/RISK FROM INCIDENTAL INGESTION OF SOIL FOR MUTAGENIC
CHEMICALS - OLDER CHILD RECREATIONAL USERS

BASED ON:
USEPA, DECEMBER 1989, MARCH 2005

BY: CHECKED BY; DATE:
R. JUPIN 3/22/2010

EXAMPLE CARCINOGENIC CALCULATION

IEX; = 266 myrkgx 100 mg/day.x 14 days/year x 5 years x 1 x 1.0E-06 kg/mg %3
45 kg x 25550 days .

IEX, = 4.86E-06 ‘/mg/kg/day

ILCR = 4.86E-06 mg/kg/day x 7.30E+00 (mg/kg/day)-1

ILCR = 3.5E-05 v

3/22/2010



CALCULATION WORKSHEET

Page 1 of 2

CLIENT:
MRP SITE 1, CARR POINT, PORTSMOUTH, RHODE ISLAND

JOB NUMBER:
2574

SUBJECT:

CHEMICALS - OLDER CHILD RECREATIONAL USERS

CALCULATION OF INTAKE/RISK FROM DERMAL CONTACT WITH SOIL FOR MUTAGENIC CHEMICALS

BASED ON:
EPA, JULY 2004, MARCH 2005

us
BY: CHECKED,BY:
R. JUPIN

DATE:
3/22/2010

PURPOSE: To estimate intake and cancer risks for mutagenic chemicals from dermal contact with

surface soil.
EQUATION: DEX = Cs x CF x SA x AF x ABS x EF x ED x ADAF
BW x AT
Where:
DEX = estimated exposure intake {mg/kg/day)
Cs = exposure point concentration in soil (mg/kg)
CF = conversion factor (1.0E-6 kg/mg)
SA = skin surface available for contact (cm%day)
ABS = absorption factor (unitless)
AF = adherence factor (mg/cm?)
EF = exposure frequency (days/year)
ED = exposure duration (years)
BW = body weight (kg)
AT = averaging time (days)
ADAF = age-dependent adjustment factor
CSFd = dermal carcinogenic slope factor ((mg/kg/day)'1)
RISKS: :
ILCR (Carcinogens) = Intake {mg/kg/day) x CSFd (mg/kg/day)-1
ASSUMPTIONS:
Cs = 266 mg/kg Chemical: Benzo(a)pyrene Equivalents
CF = 1.0E-06 kg/mg
SA = 5700 cm%/day
AF = 0.07 mg/cm?
ABS = 0.13
EF = 14 days/year
ED = 5 years
BW = 45 kg
AT = 25550 days
CSFd = 7.3E+00 (mg/kg/day)’
ADAF = 3

3/22/2010



CALCULATION WORKSHEET Page 2 of 2

CLIENT: JOB NUMBER:
MRP SITE 1, CARR POINT, PORTSMOUTH, RHODE ISLAND 2574
SUBJECT:

CALCULATION OF INTAKE/RISK FROM DERMAL CONTACT WITH SOIL FOR MUTAGENIC CHEMICALS
CHEMICALS - OLDER CHILD RECREATIONAL USERS

BASED ON:

IUSEPA, JULY 2004, MARCH 2005

BY: CHECKED BY: DATE:
R. JUPIN /77@@ 3/22/2010

EXAMPLE CARCINOGENIC CALCULATION

DEXc = 266 fg/kg x 1.0E-06kg/mg x 5700 cr<1%27‘day X 0.07 mg/cra2 x 0.13 x 14 days/year x 5 yé?rs X3
45 kg x 25550 days
v
DEXc = 2.52E-06 mg/kg/day
ILCR = 2.52E-06 mg/kg/day x 7.30E+00 (mg/kg/day)-1
ILCR = 1.8E-05 [/

3/22/2010



CALCULATION WORKSHEET Page 1 of 2

CLIENT: JOB NUMBER:

"MRP SITE 1, CARR POINT, PORTSMOUTH, RHODE ISLAND 2574

SUBJECT:

CALCULATION OF INTAKE/RISK FROM INCIDENTAL INGESTION OF SOIL FOR MUTAGENIC
CHEMICALS - ADULT RECREATIONAL USERS

"BASED ON:

USEPA, DECEMBER 1989, MARCH 2005

BY: CHECKED BY: DATE:

"R. JUPIN 3/22/2010

PURPOSE: To estimate intake and cancer risks for mutagenic chemicals from incidental ingestion of

surface soil.
EQUATION: CSxIRx EF xED x FI x CF
_— IEX = BW x AT x ADAF
Where:
IEX = estimated exposure intake (mg/kg/day)
Cs = exposure point concentration in soil (mg/kg)
IR = incidental ingestion rate (mg/day)
EF = exposure frequency (days/year)
ED = exposure duration (years)
Fi = fraction ingested from contaminated source (unitless)
CF = conversion factor (1.0E-6 kg/mg)
BW = body weight (kg)
AT = averaging time (days)
ADAF = age-dependent adjustment factor
CSFo = oral carcinogenic slope factor ((mg/kg/day)™)
RISKS:

ILCR (Carcinogens) = Intake (mg/kg/day) x CSFo (mg/kg/day)-1

ASSUMPTIONS:
Cs = 266 mg/kg Chemical: Benzo(a)pyrene Equivalents
IR = 100 mg/day

EF = 14 days/year
ED = 5 years

Fi = 1

CF =  1.0E-06 kg/mg

Bw = 70 kg

AT = 25550 days

CSFo = 7.3E+00 (mg/kg/day)”
ADAF = 1

3/22/2010



CALCULATION WORKSHEET

Page 2 of 2

CLIENT: JOB NUMBER:

MRP SITE 1, CARR POINT, PORTSMOUTH, RHODE ISl2574

SUBJECT:

CALCULATION OF INTAKE/RISK FROM INCIDENTAL INGESTION OF SOIL FOR MUTAGENIC

CHEMICALS - ADULT RECREATIONAL USERS

BASED ON:
USEPA, DECEMBER 1989, MARCH 2005

BY: CHECKED B}’V’M%
R. JUPIN

DATE:
3/22/2010

EXAMPLE CARCINOGENIC CALCULATION

1EX, = 266 mg/kg x 100 mg/day x 14 days/year x 5 years x 1 x 1.0E-06 kg/mg
70 kg x 25550 days

IEX, = 1.04E-06 %g/kg/day

ILCR = 1.04E-06 mg/kg/day x 7.30E+00 (mg/kg/day)-1

ILCR = 7.6E06 Y

X1

3/22/2010



CALCULATION WORKSHEET Page 1 of 2

CLIENT: JOB NUMBER:
MRP SITE 1, CARR POINT, PORTSMOUTH, RHODE ISLAND 2574
SUBJECT:

CALCULATION OF INTAKE/RISK FROM INHALATION OF FUGATIVE DUST EMISSIONS FOR
CHEMICALS - OLDER CHILD RECREATIONAL USERS

BASED ON:

USEPA, MARCH 2005, JANUARY 2009

BY: CHECKEDBY; DATE:
R. JUPIN /ﬁﬁt/ﬁ%@w 3/22/2010
PURPOSE: To estimate intake, carcinogenic risks for mutagenic chemicals from inhalation of
surface soil.
EQUATION: CaxET xEFxED
EC = AT x 24 hours/day x ADAF
Where:
EC = exposure concentration (mg/m3)
Ca = exposure point concentration in air (mg/m3)
= Csx1/PEF
Cs = exposure point concentration in soil (mg/kg)
PEF = particulate emission factor (m3/kg)
IR = inhlation rate (m3/hr)
ET = exposure time (hrs/day)
EF = exposure frequency (days/year)
ED = exposure duration (years)
BW = body weight (kg)
AT = averaging time (days)
ADAF = age-dependent adjustment factor
IURI = inhalation unit risk((ug/mg)™)
RISKS:

ILCR = Exposure concentration (mg/m3) x IURi (ug/m3)-1 x 1000 ug/mg

ASSUMPTIONS:

Cs =
PEF =
Ca
ET
EF
ED =
ATc
"|URi
ADAF

i

266 mg/kg Chemical: Benzo(a)pyrene Equivalents
1.10E+10 m3/kg
2.42E-08 mg/m3
24 hr/day
14 days/year
5 years
25550 days
1.1E-03 (ug/m3)™
3

3/22/2010



CALCULATION WORKSHEET . Page 2 of 2

CLIENT: JOB NUMBER:
MRP SITE 1, CARR POINT, PORTSMOUTH, RHODE ISLAND 2574
SUBJECT:

CALCULATION OF INTAKE/RISK FROM INHALATION OF FUGATIVE DUST EMISSIONS FOR
CHEMICALS - OLDER CHILD RECREATIONAL USERS

BASED ON:
USEPA, MARCH 2005, JANUARY 2009

BY: CHECKED g DATE:
R. JUPIN 3/22/2010

EXAMPLE CARCINOGENIC CALCULATION

EC = 2.42E-08 mg/m3 x 24 hr/day x 14 days/year x 5 years
25550 days x 24 hours/day

X3

1.99E-10 “mg/m3

EC =
ILCR = 1.99E-10 mg/m3 x 1.10E-03 (ug/m3)-1 x 1000 ug/mg
ILCR = 22E-10 v

3/22/2010



CALCULATION WORKSHEET

Page 1 of 2

CLIENT:
MRP SITE 1, CARR POINT, PORTSMOUTH, RHODE ISLAND

JOB NUMBER:
2574

SUBJECT: :
CALCULATION OF INTAKE/RISK FROM DERMAL CONTACT
ADULT RECREATIONAL USERS

WITH SOIL FOR MUTAGENIC CHEMICALS

BASED ON:
USEPA, JULY 2004, MARCH 2005

BY: CHECKED BY: / DATE:
R. JUPIN 3/22/2010

PURPOSE: To estimate intake and cancer risks for mutagenic chemicals from dermal contact with

surface soil.
EQUATION: DEX = Cs x CF x SA x AF x ABS x EF x ED x ADAF
BW x AT
Where:
DEX = estimated exposure intake (mg/kg/day)
Cs = exposure point concentration in soil (mgrkg)
CF = conversion factor (1.0E-6 kg/mg)
SA = skin surface available for contact (cm2/day)
ABS = absorption factor (unitless)
AF = adherence factor (mg/cm?)
EF = exposure frequency (days/year)
ED = exposure duration (years)
BW = body weight (kg)
AT = averaging time (days)
ADAF = age-dependent adjustment factor
CSFd = dermal carcinogenic slope factor ((mg/kg/day)'1)
RISKS:
ILCR (Carcinogens) = Intake {mg/kg/day) x CSFd (mgrkg/day)-1
ASSUMPTIONS:
Cs = 266 mg/kg Chemical: Benzo(a)pyrene Equivalents
CF = 1.0E-06 kg/mg
SA = 5700 cm?/day
AF = 0.07 mg/cm?
ABS = 0.13
EF = 14 days/year
ED = 5 years
BW = 70 kg
AT = 25550 days
CSFd = 7.3E+00 (mg/kg/day)”
ADAF = 1

3/22/2010 -



CALCULATION WORKSHEET

Page 2 of 2

CLIENT:

MRP SITE 1, CARR POINT, PORTSMOUTH, RHODE ISLAND

JOB NUMBER:
2574

SUBJECT:
CALCULATION OF INTAKE/RISK FROM DERMAL CONTACT WITH SOIL
ADULT RECREATIONAL USERS

FOR MUTAGENIC CHEMICALS

BASED ON:
USEPA, JULY 2004, MARCH 2005

BY: CHECKED BY:
R. JUPIN :

DATE:
3/22/2010

EXAMPLE CARCINOGENIC CALCULATION

DEXc = 266 mgrkg x 1.0E-06 kg/mg x 5700 cm2/day x 0.07 mg/cm?2 x 0.13 x 14 days/year x 5 years
70 kg x 25550 days
v
DEXc = 5.40E-07 mg/kg/day
ILCR = 5.40E-07 mg/kg/day x 7.30E+00 (mg/kg/day)-1
ILCR = 3.9E-06

X1

3/22/2010



CALCULATION WORKSHEET Page 1 of 2

CLIENT:

: JOB NUMBER:
MRP SITE 1, CARR POINT, PORTSMOUTH, RHODE ISLAND 2574
SUBJECT:

CALCULATION OF INTAKE/RISK FROM INHALATION OF FUGATIVE DUST EMISSIONS FOR
MUTAGENIC CHEMICALS - ADULT RECREATIONAL USERS

BASED ON:

USEPA, MARCH 2005, JANUARY 2009

BY: CHECKED DATE:
R. JUPIN %W%/ 3/22/2010
PURPOSE: To estimate intake, carcinogenic risks for mutagenic chemicals from inhalation of
surface soil.
EQUATION: CaxET xEF xED
EC = AT x 24 hours/day x ADAF
Where:
EC = exposure concentration (mg/m3)
Ca = exposure point concentration in air (mg/ma3)
= Csx1/PEF
Cs = exposure point concentration in soil (mg/kg)
PEF . = particulate emission factor (m3/kg)
IR = inhlation rate (m3/hr)
ET = exposure time {hrs/day)
. EF = exposure frequency (days/year)
"ED = exposure duration (years)
BW = body weight (kg)
AT = averaging time (days)
ADAF = age-dependent adjustment factor
IURi = inhalation unit risk((ug/mg) ™)
. BISKS:
v ILCR = Exposure concentration {mg/m3) x IURI (ug/m3)-1 x 1000 ug/mg
ASSUMPTIONS:
Cs: = 266 mg/kg Chemical: Benzo(a)pyrene Equivalents
PEF = 1.10E+10 m3/kg
Ca =  2.42E-08 mg/m3
ET = 24 hr/day
EF = 14 days/year
ED = 5 years
ATc = 25550 days
IUR; = 1.1E-03 (ug/m3)”
ADAF 1

3/22/2010



CALCULATION WORKSHEET Page 2 of 2

CLIENT: JOB NUMBER:
MRP SITE 1, CARR POINT, PORTSMOUTH, RHODE ISLAND 2574
SUBJECT:

CALCULATION OF INTAKE/RISK FROM INHALATION OF FUGATIVE DUST EMISSIONS EOR
MUTAGENIC CHEMICALS - ADULT RECREATIONAL USERS
IBASED ON:

USEPA, MARCH 2005, JANUARY 2009

BY: CHECKEBD, BY; DATE:
R. JUPIN ) 3/22/2010

7 7

EXAMPLE CARCINOGENIC CALCULATION

EC = 2.42E-08 mg/m3 x 24 hr/day x 14 days/year x 5 years % 1
: 25550 days x 24 hours/day

EC = 6.63E-11 mg/m3

ILCR = 6.63E-11 mg/m3 x 1.10E-03 (ug/m3)-1 x 1000 vug/mg

ILCR = 7.3E-11 /

3/22/2010
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Lead Model



LEAD MODEL FOR WINDOWS Version 1.1

Model Version: 1.1 Buildg (Page 1 of 3)
Location: Carr Point, Portsmouth, Rhode Island

Site Name: MRP Site 1 Camping Area

Date: 03/16/2010

Run Mode: Site Risk Assessment

# Soil/Dust Data
Average concentration of lead in soil

*Adkkxk Ajy ckkkAhhoh

Indoor Air Pb Concentration: 30.000 percent of outdoor.
Other Air Parameters: /

Age Time Ventilation Lung Outdoor Air
Outdoors Rate Absorption - Pb Conc
(hours) {m3/day) (%) (ng Pb/m3)

.5-1 1.000 2.000 32.000 0.100

1-2 2.000 3.000 32.000 0.100

2-3 3.000 5.000 32.000 0.100

3-4 4.000 5.000 32.000 0.100

4-5 4.000 5.000 32.000 0.100

5-6 4.000 7.000 32.000 0.100

6-7 4.000 7.000 32.000 0.100

*xkxkh Dieb *rkkr*x

Age Diet Intake (ng/day)

**xxx% Drinking Water ***w s

Water Consumption:
Age Water (L/day)

Drinking Water Concentration: 4.000 pg Pb/L



Model Version: 1.1 Build9 {Page 2 of 3)
Location: Carr Point, Portsmouth, Rhode Island

Site Name: MRP Site 1 Camping Area

Date: 03/16/2010

Run Mode: Site Risk Assessment

*hkkdkkx Gojl & DugSt *rukakk

Multiple Source Analysis Used
Average multiple source concentration: 115.000 ug/g

Mass fraction of outdoor soil to indoor dust conversion factor: 0.700
Outdoor airborne lead to indoor household dust lead concentration: 100.000
Use alternate indoor dust Pb sources? No

Age Soil (ug pPb/g} House Dust (nug Pb/g)
.5-1 156.000 . 115.000
1-2 150.000 115.000
2-3 150.000 115.000
3-4 150.000 115.000
4-5 150.000 115.000
5-6 150.000 115.000
6-7 150.000 115.000

*xxxxx Alternate Intake *w**+¥

Age Alternate {pg Pb/day)

***%** Maternal Contribution: Infant Model ¥*¥#x=

Maternal Blood Concentration: 1.000 ug Pb/dL

*i*******'ﬁ***‘k*************************‘ﬁ*

CALCULATED BLOOD LEAD AND LEAD UPTAKES:

AR Y 2 R T I

Year Air Diet Alternate Water
(ug/day) (ng/day) (ng/day) {(ng/day)

.5-1 0.021 1.072 0.000 0.380
1-2 0.034 0.923 0.000 0.942
2-3 0.062 1.011 0.000 0.987
3-2 0.067 0.975 0.000 1.014
4-5 0.067 0.945 0.000 1.066
5-6 0.093 0.998 ) 0.000 1.129
6-7 0.093 1.083 .0.000 1.152
Year Soil+Dust Total Blood

(ng/day) (ng/day) (ng/dL)



Model Version: 1.1 Build9 (Page 3 of 3)

Location: Carr Point, Portsmouth, Rhode Island
Site Name: MRP Site 1 Camping Area
Date: 03/16/2010
Run Mode: Site Risk Assessment
Prob. Density (Blood Pb)
50
40
30
o |\
16
0
06 2 4 6 8 10 12 14 16 18 20 22 24
Blood Pb Conc (ug/dL)
Cutoff = 10.000 pg/di Age Range = 0 to 84 months
Geo Mean = 2.271
GSD = 1.600 Run Mode = Research
% Above = 0.081 Comment = Lead concentration = 150 mg/kg

% Below = 99.919

Prob. Distribution (%)

100
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50

25

- ®

2 4 6 8 10 12 14 16 18 20 22 24
Blood Pb Conc (ng/dL)
Cutoff = 10.000 pg/dl Age Range = 0 to 84 months
Geo Mean = 2.271 .
GSD =1.600 Run Mode = Site Risk Assessment

% Above = 0.081 Comment = Lead concentration = 150 mg/kg



SITE NAME:
LOCATION:
RECEPTOR:
MEDIA:
DATE:

CARR POINT, PORTSMOUTH, RHODE ISLAND
MRP SITE 1 CAMPING AREA

WORKERS

SURFACE SOIL

MARCH 16, 2010

Calculations of Blood Lead Concentrations (PbBs)
U.S. EPA Technical Review Workgroup for Lead, Adult Lead Committee

Version date 6/21/09

ug/g or ppm

PbS Soil lead concentration 150
Reetaymaternal Fetal/maternal PbB ratio -- 0.9
BKSF Biokinetic Slope Factor ug/dL per 04
ug/day
GSD; Geometric standard deviation PbB - 1.8
PbB, Baseline PbB ug/dL 1.0
IRg Soil ingestion rate (including soil-derived indoor dust) g/day 0.050
IRg.p Total ingestion rate of outdoor soil and indoor dust g/day --
W Weighting factor; fraction of IRg,, ingested as outdoor soil - -
Ksp Mass fraction of soil in dust - -
AFS! D Absorption fraction (same for soil and dust) - 0.12
EFs p Exposure frequency (same for soil and dust) days/yr 26
ATS, D Averaging time (same for soil and dust) days/yr 180
PbB,qux PbB of adult worker, geometric mean ug/dL 1.1
PbByea) 0.95 95th percentile PbB among fetuses of adult workers ug/dL 2.5
PbB, Target PbB level of concern (e.g., 10 ug/dL) ug/dL 10.0
P(PbBy, > PbB) Probability that fetal PbB > PbB,, assuming lognormal distribution % 0.003%

Source: U.S. EPA (1996). Recommendations of the Technical Review Workgroup for Lead
for an Interim Approach to Assessing Risks Associated with Adult Exposures to Lead in Soil

3/23/2010



RAGS Part D Tables



Scenario Timeframe: Current/Future
Medium: Surface Soil
Exposure Medium: Surface Soil

TABLE 3.1.RME

EXPOSURE POINT CONCENTRATION SUMMARY
MRP SITE 1, CARR POINT, PORTSMOUTH, RHODE ISLAND

Maximum
Exposure Point Chemical of Units | Arithmetic| 95% UCL [ Concentration Exposure Point Concentration
Potential Concern Mean (Distribution) (Qualifier) Value Units Statistic Rationale
MRP SITE1 (Benzo(a)pyrene Equivalents mg/kg 65 266 (NP) 425.4 266 mg/kg 99% Chebyshev (Mean, SD) Pro UCL 4.00.04
[IBenzo(g,h,perylene mg/kg 31 126 (NP) 223 126 mg/kg 99% Chebyshev (Mean, SD) Pro UCL 4.00.04
[Fluoranthene mg/kg 44 182 (NP) 332 182 mg/kg 99% Chebyshev (Mean, SD) Pro UCL 4.00.04
[INaphthalene ma/kg 1.2 1.9 (G) 8.2 1.9 ma/kg 95% KM(t) Pro UCL 4.00.04
[lPhenanthrene mg/kg 28 117 (NP) 208 117 mg/kg 99% Chebyshev (Mean, SD) Pro UCL 4.00.04
Pyrene mg/kg 48 196 (NP) 316 196 mg/kg 99% Chebyshev (Mean, SD) Pro UCL 4.00.04
Aluminum mg/kg 12000 NA 13400 13400 mg/kg Maximum Only 2 Concentrations
Arsenic mg/kg 14 NA 15.1 15.1 mg/kg Maximum Only 2 Concentrations
Chromium mg/kg 16 NA 19.4 194 mg/kg Maximum Only 2 Concentrations
Cobalt mg/kg 12 NA 15.3 15.3 mg/kg Maximum Only 2 Concentrations
Iron mg/kg 26000 NA 31200 31200 mg/kg Maximum Only 2 Concentrations
Lead mg/kg 130 NA 572 130 mg/kg Arithmetic Mean USEPA Guidance
[Manganese mg/kg 430 NA 543 543 mg/kg Maximum Only 2 Concentrations

For duplicate sample results, the average value was used in the calculation.

1. Exposure point concentration is the value recommended by USEPA's ProUCL. The maximum detected concentration is used if the recommended UCL is greater than the maximum or if
the dataset contains less than 10 samples.

G = Gamma Distribution
NP = Nonparametric Distribution
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LIST OF TABLES
RAGS PART D TABLE 4
VALUES USED FOR DAILY INTAKE CALCULATIONS

Reasonable Maximum Exposures
Workers Exposed to Surface Soil/Subsurface Soil
Workers Exposed to Air Emissions from Surface Soil/Subsurface Soil
Child Recreational Users Exposed to Surface Soil/Subsurface Soil
Child Recreational Users Exposed to Air Emissions from Surface Soil/Subsurface Soil
Older Child Recreational Users Exposed to Surface Soil/Subsurface Soil
Older Child Recreational Users Exposed to Air Emissions from Surface Soil/Subsurface Soil
Adult Recreational Users Exposed to Surface Soil/Subsurface Soil
Adult Recreational Users Exposed to Air Emissions from Surface Soil/Subsurface Soil
Lifelong Recreational Users Exposed to Surface Soil/Subsurface Soil
Lifelong Recreational Users Exposed to Air Emissions from Surface Soil/Subsurface Soil

Central Tendency Exposures
Workers Exposed to Surface Soil/Subsurface Soil
Workers Exposed to Air Emissions from Surface Soil/Subsurface Soil
Child Recreational Users Exposed to Surface Soil/Subsurface Soil
Child Recreational Users Exposed to Air Emissions from Surface Soil/Subsurface Soil
Older Child Recreational Users Exposed to Surface Soil/Subsurface Soil
Older Child Recreational Users Exposed to Air Emissions from Surface Soil/Subsurface Soil
Adult Recreational Users Exposed to Surface Soil/Subsurface Soil
Adult Recreational Users Exposed to Air Emissions from Surface Soil/Subsurface Soil
Lifelong Recreational Users Exposed to Surface Soil/Subsurface Soil
Lifelong Recreational Users Exposed to Air Emissions from Surface Soil/Subsurface Soil

3/25/2010



Scenario Timeframe: Current/Future

Medium: Surface Soil/Subsurface Soil

[Exposure Medium: Surface/Subsurface Soil

MRP SITE 1 CAMPING AREA, CARR POINT, PORTSMOUTH, RHODE ISLAND

TABLE 4.1.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS
REASONABLE MAXIMUM EXPOSURE - WORKERS - SOIL

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name
Ingestion Workers Adult MRP Site 1 Camping Area cs Chemical concentration in soil Max or 95% UCL mgl/kg USEPA, 2002 Intake (mg/kg/day) =

IR-S Ingestion Rate 100 mg/day USEPA, 1991

CF3 Conversion Factor 3 0.000001 kg/mg - CS xIRS x CF3 x FI x EF x ED

FlI Fraction Ingested 0.125 unitless (1) BW x AT

EF Exposure Frequency 26 days/year )

ED Exposure Duration 25 years USEPA, 1991

BW Body Weight 70 kg USEPA, 1991

AT-C Averaging Time (Cancer) 25550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 9125 days USEPA, 1991

Dermal Workers Adult MRP Site 1 Camping Area cs Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002 Dermally Absorbed Dose (mg/kg/day) =

CF3 Conversion Factor 3 0.000001 kg/mg -

SA Skin Surface Available for Contact 3300 cm2 USEPA, 2004 CS x CF3 x SA x SSAF x DABS x EV x EF x ED
SSAF  [Soil to Skin Adherence Factor 0.2 mg/cm2/event USEPA, 2004 BW x AT
DABS  [Absorption Factor Chemical Specific unitless USEPA, 2004

EV Events Frequency 0.125 events/day 1)

EF Exposure Frequency 26 days/year @]

ED Exposure Duration 25 years USEPA, 1991

BW Body Weight 70 kg USEPA, 1991
AT-C Averaging Time (Cancer) 25550 days USEPA, 1989
AT-N Averaging Time (Non-Cancer) 9125 days USEPA, 1991

Sources:

1 - Assumes exposure 1 hour out of 8 hour workday.
2 - Professional judgment.

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A.

USEPA, 1991: Human Health Evaluation Manual, Supplemental uidance: Standard Default Exposure Factors. OSWER 9285.6-03.
USEPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10, December.
USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.

Unit Intake Calculations

Incidental Ingestion Intake = (IR-S x CF3 x FI x EF x ED)/(BW x AT)
Dermal Intake = (CF3 x SA x SSAF x EF x ED)/(BW x AT)

Cancer Ingestion Intake = 4.54E-09

Cancer risk from ingestion = Soil concentration x Cancer Ingestion Intake x Oral Cancer Slope Factor

Noncancer Ingestion Intake = 1.27E-08

Cancer Dermal Intake = 2.40E-07

Noncancer Dermal Intake = 6.72E-07

Cancer risk from dermal contact = Soil concentration x Cancer Dermal Intake x Absorption Factor x Dermal Cancer Slope Factor

Hazard Index from ingestion = Soil concentration x Noncancer Ingestion Intake / Oral Reference Dose

Hazard Index from dermal contact = Soil concentration x Noncancer Dermal Intake x Absorption Factor / Dermal Reference Dose

3/25/2010



TABLE 4.2.RME
VALUES USED FOR DAILY INTAKE CALCULATIONS
REASONABLE MAXIMUM EXPOSURE - WORKERS - SOIL TO AIR

MRP SITE 1 CAMPING AREA, CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe: Current/Future
Medium: Surface/Subsurface Soil
Exposure Medium: Air
Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name
Inhalation Workers Adult MRP Site 1 Camping Area CA Chemical concentration in air Calculated mg/m3 USEPA, 2002a Exposure Concentration (mg/m®) =
Cs Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002b
ET Exposure Time 1 hours/day [€H)] CA X ET x EF x ED
EF Exposure Frequency 26 days/year 2) AT x 24 hours/day
ED Exposure Duration 25 years USEPA, 1991
AT-C Averaging Time (Cancer) 25550 days USEPA, 1989 CA = (1/PEF + 1/VF) x Cs
AT-N Averaging Time (Non-Cancer) 9125 days USEPA, 1991
PEF Particulate Emission Factor 1.10E+10 m3/kg USEPA 2010
VF Volatilization Factor Chemical-specific m3/kg USEPA, 2002a
Notes:

1 - Length of typical work day.

2 - Professional judgment.

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. USEPA/540/1-86/060.

USEPA, 1991: Human Health Evaluation Manual, Supplemental uidance: Standard Default Exposure Factors. OSWER 9285.6-03.

USEPA, 2002a: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.

USEPA, 2002b:Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10, December.

USEPA, 2010: Soil Screening Guidance calculation Internet site at http://rais.ornl.gov/epa/ssll.shtml. Site-specific value for Hartford, Connecticut.

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

Cancer Inhalation Intake = 1.06E-03 Noncancer Inhalation Intake = 2.97E-03

Cancer risk from ingestion = Air concentration x Cancer Inhalation Intake x Inhalation Cancer Slope Factor

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

3/25/2010




Scenario Timeframe: Current/Future
Medium: Surface Soil/Subsurface Soil
Exposure Medium: _Surface/Subsurface Soil

TABLE 4.3.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS
REASONABLE MAXIMUM EXPOSURE - CHILD RECREATIONAL USERS - SOILS
MRP SITE 1 CAMPING AREA, CARR POINT, PORTSMOUTH, RHODE ISLAND

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name
Ingestion Recreational User Child MRP Site 1 Camping Area cs Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002 Intake (mg/kg/day) =
IR-S  |Ingestion Rate 200 mg/day USEPA, 1991
CF3  |Conversion Factor 3 0.000001 kg/mg - CS X IRS x CF3 x FI X EF x ED
Fl Fraction Ingested 1 unitless - BW x AT
EF Exposure Frequency 14 dayslyear 1)
ED1  |Exposure Duration (Age 0 -2) 2 years (2), USEPA, 1989, 2005
ED2  |Exposure Duration (Age 2 - 6) 3 years (2), USEPA, 1989, 2005
BW Body Weight 15 kg USEPA, 1991
AT-C  |Averaging Time (Cancer) 25550 days USEPA, 1989
AT-N__|Averaging Time (Non-Cancer) 1825 days USEPA, 1989
Dermal Recreational User Child MRP Site 1 Camping Area cs Chemical concentration in soil Max or 95% UCL malkg USEPA, 2002 Dermally Absorbed Dose (mg/kg/day) =
CF3 Conversion Factor 3 0.000001 kg/mg -
SA  [skin Surface Available for Contact 2,800 cm2 USEPA, 2004 CS x CF3 x SA x SSAF x DABS x EV x EF x ED
SSAF  |Soil to Skin Adherence Factor 0.2 mg/cm2/event USEPA, 2004 BW x AT
DABS  |Absorption Factor Chemical Specific unitless USEPA, 2004
EV Events Frequency 1 events/day USEPA, 2004
EF Exposure Frequency 14 dayslyear @)
ED1  |Exposure Duration (Age 0 -2) 2 years (3), USEPA, 1989, 2005
ED2  |Exposure Duration (Age 2 - 6) 3 years (3), USEPA, 1989, 2005
BW Body Weight 15 kg USEPA, 1991
AT-C  |Averaging Time (Cancer) 25550 days USEPA, 1989
AT-N Averaging Time (Non-Cancer) 1825 days USEPA, 1989
Notes:
1 - Professional judgment.
2 - Children will be evaluated as one age group (0 - 6 years) for non-mutagenic chemicals. For chemicals that act via the mutagenic mode of action, children users will be | d as two age groups, 0 - 2 years and 2 - 6 years in accordance

with USEPA's Supplemental Guidance of Assessing Susceptibility from Early-Life Exposure to Carcinogens (USEPA, 2005).

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060.

USEPA, 1991: Human Health Evaluation Manual, Supplemental Guidance: Standard Default Exposure Factors. OSWER Directive 9285.6-03.

USEPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10, December.

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

Unit Intake Calculations

Incidental Ingestion Intake = (IR-S x CF3 x FI x EF x ED)/(BW x AT)
Dermal Intake = (CF3 x SA x SSAF x EF x ED)/(BW x AT)

Non-Mutagenic Chemicals
Cancer Ingestion Intake (Age 0 - 6) = 3.65E-08

Cancer Ingestion Intake (Age O - 2) = 1.46E-08
Cancer Ingestion Intake (Age 2 - 6) = 2.19E-08

Cancer risk from ingestion = Soil concentration x Cancer Ingestion Intake x Oral Cancer Slope Factor

Noncancer Ingestion Intake = 5.11E-07

Cancer Dermal Intake (Age O - 6) = 1.02E-07

Mutagenic Chemicals

Cancer Dermal Intake (Age O - 2) = 4.09E-08
Cancer Dermal Intake (Age 2 - 6) = 6.14E-08
Noncarcinogenic Chemicals

Noncancer Dermal Intake = 1.43E-06

Cancer risk from dermal contact = Soil concentration x Cancer Dermal Intake x Absorption Factor x Dermal Cancer Slope Factor

Hazard Index from ingestion = Soil concentration x Noncancer Ingestion Intake / Oral Reference Dose

Hazard Index from dermal contact = Soil concentration x Noncancer Dermal Intake x Absorption Factor / Dermal Reference Dose

3/25/2010



Exposure Medium: Air

Scenario Timeframe: Current/Future

Medium: Surface/Subsurface Soil

TABLE 4.4.RME
VALUES USED FOR DAILY INTAKE CALCULATIONS
REASONABLE MAXIMUM EXPOSURE - CHILD RECREATIONAL USERS - SOILS TO AIR
MRP SITE 1 CAMPING AREA, CARR POINT, PORTSMOUTH, RHODE ISLAND

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name
Inhalation Recreational User Child MRP Site 1 Camping Area CA Chemical concentration in air Calculated mg/m3 USEPA, 2002a Exposure Concentration (mg/m®) =
Cs Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002b
ET Exposure Time 24 hours/day 1) CAXETxEF xED
EF Exposure Frequency 14 days/year 1) AT x 24 hours/day
ED1 Exposure Duration (Age 0 - 2) 2 years (2), USEPA, 1989, 2005
ED2 |Exposure Duration (Age 2 - 6) 3 years (2), 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) 1,825 days USEPA, 1991
PEF Particulate Emission Factor 1.10E+10 m3/kg USEPA 2010

Notes:

1 - Professional judgment.

2 - Children will be evaluated as one age group (0 - 6 years) for non-mutagenic chemicals. For chemicals that act via the mutagenic mode of action, children recreational users will be evaluated as two age groups, 0 - 2 years and 2 - 6 years in accordance

with USEPA's Supplemental Guidance of Assessing Susceptibility from Early-Life Exposure to Carcinogens (USEPA, 2005).

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. USEPA/540/1-86/060.

USEPA, 1991: Human Health Evaluation Manual, Supplemental Guidance: Standard Default Exposure Factors. OSWER Directive 9285.6-03.

USEPA, 2002a: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.

USEPA, 2002b:Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10, December.

USEPA, 2010: Soil Screening Guidance calculation Internet site at http://rais.ornl.gov/epa/ssi1.shtml. Site-specific value for Hartford, Connecticut.

Unit Intake Calculations
Unit Exposure Concentration = (ET x EF x ED)/(AT x 24 hours/day)
Non-Mutagenic Chemicals
Cancer Inhalation Intake (Age 0 - 6) = 2.74E-03 Noncancer Inhalation Intake = 3.84E-02
Mutagenic Chemicals
Cancer Inhalation Intake (Age 0 - 2) = 1.10E-03

Cancer Inhalation Intake (Age 2 - 6) = 1.64E-03

Cancer risk from ingestion = Air concentration x Cancer Inhalation Intake x Inhalation Cancer Slope Factor

Hazard Index from ingestion = Air concentration x Noncancer Inhalation Intake / Inhalation Reference Dose
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TABLE 4.5.RME
VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE - OLDER CHILD RECREATIONAL USERS - SOILS

MRP SITE 1 CAMPING AREA, CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe: Current/Future
Medium: Surface Soil/Subsurface Soil
Exposure Medium: Surface/Subsurface Soil

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name
Ingestion Recreational User Older Child MRP Site 1 Camping Area cs Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002 Intake (mg/kg/day) =
IR-S |[Ingestion Rate 100 mg/day USEPA, 1991
CF3  |Conversion Factor 3 0.000001 kg/mg - CS xIRS x CF3 x FI x EF x ED
FI Fraction Ingested 1 unitless - BW x AT
EF Exposure Frequency 14 dayslyear @)
ED Exposure Duration 5 years (2), USEPA, 1989, 2005
BW Body Weight 45 kg USEPA, 1997
AT-C  |Averaging Time (Cancer) 25550 days USEPA, 1989
AT-N__|Averaging Time (Non-Cancer) 1825 days USEPA, 1989
Dermal Recreational User Older Child MRP Site 1 Camping Area cs Chemical concentration in soil Max or 95% UCL mglkg USEPA, 2002 Dermally Absorbed Dose (mg/kg/day) =
CF3 Conversion Factor 3 0.000001 kg/mg -
SA  [skin Surface Available for Contact 5,700 cm2 USEPA, 2004 CS x CF3 x SA x SSAF x DABS x EV x EF x ED
SSAF  |Soil to Skin Adherence Factor 0.07 mg/cm2/event USEPA, 2004 BW x AT
DABS  |Absorption Factor Chemical Specific unitless USEPA, 2004
EV Events Frequency 1 events/day USEPA, 2004
EF Exposure Frequency 14 dayslyear @)
ED Exposure Duration 5 years (2), USEPA, 1989, 2005
BW Body Weight 45 kg USEPA, 1989
AT-C Averaging Time (Cancer) 25550 days USEPA, 1989
AT-N  |Averaging Time (Non-Cancer) 1825 days USEPA, 1989
Notes:
1 - Professional judhment.
2 - For chemicals that act via the mutagenic mode of action the intake will be multiplied by the appropriate age-dependent adjustment factor in accordance with USEPA's St Guidance of essing Susceptibility from

Early-Life Exposure to Carcinogens (USEPA, 2005).
Sources:
USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060.
USEPA, 1991: Human Health Evaluation Manual, Supplemental Guidance: Standard Default Exposure Factors. OSWER Directive 9285.6-03.
USEPA, 1997: Exposure Factors Handbook. USEPA/600/8-95/002FA.
USEPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10, December.
USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.

Unit Intake Calculations
Incidental Ingestion Intake = (IR-S x CF3 x FI x EF x ED)/(BW x AT)
Dermal Intake = (CF3 x SA x SSAF x EF x ED)/(BW x AT)

Non-Mutagenic Chemicals

Cancer Ingestion Intake = 6.09E-09

Mutagenic Chemicals

Cancer Ingestion Intake = 6.09E-09
Noncarcinogenic Chemicals
Noncancer Ingestion Intake = 8.52E-08

Cancer Dermal Intake = 2.43E-08
Cancer Dermal Intake = 2.43E-08
Noncancer Dermal Intake = 3.40E-07
Cancer risk from ingestion = Soil concentration x Cancer Ingestion Intake x Oral Cancer Slope Factor
Cancer risk from dermal contact = Soil concentration x Cancer Dermal Intake x Absorption Factor x Dermal Cancer Slope Factor

Hazard Index from ingestion = Soil concentration x Noncancer Ingestion Intake / Oral Reference Dose
Hazard Index from dermal contact = Soil concentration x Noncancer Dermal Intake x Absorption Factor / Dermal Reference Dose
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TABLE 4.6.RME
VALUES USED FOR DAILY INTAKE CALCULATIONS
REASONABLE MAXIMUM EXPOSURE - OLDER CHILD RECREATIONAL USERS - SOILS TO AIR
MRP SITE 1 CAMPING AREA, CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe: Current/Future
Medium: Surface/Subsurface Soil
Exposure Medium: Air
Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name
Inhalation Recreational User Older Child MRP Site 1 Camping Area CA Chemical concentration in air Calculated mg/m3 USEPA, 2002a Exposure Concentration (mg/m®) =
Cs Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002b
ET Exposure Time 24 hours/day 1) CAXETxEF xED
EF Exposure Frequency 14 days/year 1) AT x 24 hours/day
ED Exposure Duration 5 years (2), USEPA, 1989, 2005
AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989 CA = (1/PEF + 1/VF) x Cs
AT-N Averaging Time (Non-Cancer) 1,825 days USEPA, 1989
PEF Particulate Emission Factor 1.10E+10 m3/kg USEPA 2010
Notes:

1 - Professional judgment.

2 - For chemicals that act via the mutagenic mode of action the intake will be multiplied by the appropriate age-dependent adjustment factor in accordance with USEPA's Supplemental Guidance of Assessing Susceptibility from
Early-Life Exposure to Carcinogens (USEPA, 2005).

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. USEPA/540/1-86/060.

USEPA, 2002a: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.

USEPA, 2002b:Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10, December.

USEPA, 2010: Soil Screening Guidance calculation Internet site at http://rais.ornl.gov/epa/ssi1.shtml. Site-specific value for Hartford, Connecticut.

Unit Intake Calculations
Unit Exposure Concentration = (ET x EF x ED)/(AT x 24 hours/day)
Non-Mutagenic Chemicals
Cancer Inhalation Intake = 2.74E-03 Noncancer Inhalation Intake = 3.84E-02

Mutagenic Chemicals
Cancer Inhalation Intake = 2.74E-03

Cancer risk from ingestion = Air concentration x Cancer Inhalation Intake x Inhalation Cancer Slope Factor

Hazard Index from ingestion = Air concentration x Noncancer Inhalation Intake / Inhalation Reference Dose
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TABLE 4.7.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS
REASONABLE MAXIMUM EXPOSURE - ADULT RECREATIONAL USERS - SOILS
MRP SITE 1 CAMPING AREA, CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe: Current/Future
Medium: Surface Soil/Subsurface Soil
Exposure Medium: Surface/Subsurface Soil
Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name
Ingestion Recreational User Adult MRP Site 1 Camping Area Cs Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002 Intake (mg/kg/day) =
IR-S Ingestion Rate 100 mg/day USEPA, 1991
CF3 Conversion Factor 3 1.0E-06 kg/mg - CS xIRS x CF3 x FIXEF X ED
FI Fraction Ingested 1 unitless - BW x AT
EF Exposure Frequency 14 days/year [©)
ED  |Exposure Duration 5 years (2), USEPA, 1989, 2005
BW  [Body Weight 70 kg USEPA, 1991
AT-C  |Averaging Time (Cancer) 25,550 days USEPA, 1989
AT-N Averaging Time (Non-Cancer) 1,825 days USEPA, 1989
Dermal Recreational User Adult MRP Site 1 Camping Area cs Chemical concentration in soil Max or 95% UCL ma/kg USEPA, 2002 Dermally Absorbed Dose (mg/kg/day) =
CF3 Conversion Factor 3 1.0E-06 kg/mg -
SA Skin Surface Available for Contact 5,700 cm2 USEPA, 2004 CS X CF3 X SA x SSAF x DABS X EV X EF X ED
SSAF  |Soil to Skin Adherence Factor 0.07 mg/cm2/event USEPA, 2004 BW x AT
DABS  |Absorption Factor Chemical Specific unitless USEPA, 2004
EV Events Frequency 1 events/day USEPA, 2004
EF Exposure Frequency 14 days/year 1)
ED Exposure Duration 5 years (2), USEPA, 1989, 2005
BW  [Body Weight 70 kg USEPA, 1991
AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989
AT-N Averaging Time (Non-Cancer) 1,825 days USEPA, 1989

Notes:

1 - Professional judgment.

2 - For chemicals that act via the mutagenic mode of action the intake will be multiplied by the appropriate age-dependent adjustment factor in accordance with USEPA's Supplemental Guidance of Assessing Susceptibility from

Early-Life Exposure to Carcinogens (USEPA, 2005).
Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060.
USEPA, 1991: Risk Assessment Guidance for Superfund - Supplemental Guidance- Standard Default Exposure Factors Interim Final.

USEPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10, December.
USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.

Unit Intake Calculations
Incidental Ingestion Intake = (IR-S x CF3 x FI x EF x ED)/(BW x AT)
Dermal Intake = (CF3 x SA x SSAF x EF x ED)/(BW x AT)
Non-Mutagenic Chemicals
Cancer Ingestion Intake = 3.91E-09
Mutagenic Chemicals

Cancer Ingestion Intake = 3.91E-09
Noncarcinogenic Chemicals
Noncancer Ingestion Intake = 5.48E-08 Noncancer Dermal Intake = 2.19E-07

Cancer Dermal Intake = 1.56E-08

Cancer Dermal Intake = 1.56E-08

Cancer risk from ingestion = Soil concentration x Cancer Ingestion Intake x Oral Cancer Slope Factor
Cancer risk from dermal contact = Soil concentration x Cancer Dermal Intake x Absorption Factor x Dermal Cancer Slope Factor
Hazard Index from ingestion = Soil concentration x Noncancer Ingestion Intake / Oral Reference Dose

Hazard Index from dermal contact = Soil concentration x Noncancer Dermal Intake x Absorption Factor / Dermal Reference Dose
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TABLE 4.8.RME
VALUES USED FOR DAILY INTAKE CALCULATIONS
REASONABLE MAXIMUM EXPOSURE - ADULT RECREATIONAL USERS - SOILS TO AIR
MRP SITE 1 CAMPING AREA, CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe: Current/Future
Medium: Surface/Subsurface Soil
Exposure Medium: Air
Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name
Inhalation Recreational User Adult MRP Site 1 Camping Area CA Chemical concentration in air Calculated mg/m3 USEPA, 2002a Exposure Concentration (mg/m®) =
Cs Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002b
ET Exposure Time 24 hours/day 1) CAXETxEF xED
EF Exposure Frequency 14 days/year 1) AT x 24 hours/day
ED Exposure Duration 5 years (2), USEPA, 1989, 2005
AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989 CA = (1/PEF + 1/VF) x Cs
AT-N Averaging Time (Non-Cancer) 1825 days USEPA, 1989
PEF Particulate Emission Factor 1.10E+10 m3/kg USEPA 2010
Notes:

1 - Professional judgment.

2 - For chemicals that act via the mutagenic mode of action the intake will be multiplied by the appropriate age-dependent adjustment factor in accordance with USEPA's Supplemental Guidance of Assessing Susceptibility from
Early-Life Exposure to Carcinogens (USEPA, 2005).

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. USEPA/540/1-86/060.

USEPA, 1997: Exposure Factors Handbook. USEPA/600/8-95/002FA.

USEPA, 2002a: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.

USEPA, 2002b: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10, December.

USEPA, 2010: Soil Screening Guidance calculation Internet site at http://rais.ornl.gov/epa/ssl1.shtml. Site-specific value for Hartford, Connecticut.

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

Non-Mutagenic Chemicals Noncarcinogenic Chemicals
Cancer Inhalation Intake = 2.74E-03 Noncancer Inhalation Intake = 3.84E-02

Mutagenic Chemicals
Cancer Inhalation Intake = 2.74E-03

Cancer risk from ingestion = Air concentration x Cancer Inhalation Intake x Inhalation Cancer Slope Factor

Hazard Index from ingestion = Air concentration x Noncancer Inhalation Intake / Inhalation Reference Dose
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Medium: Surface Soil

Scenario Timeframe: Current

Exposure Medium: Surface Soil

TABLE 4.9.RME
VALUES USED FOR DAILY INTAKE CALCULATIONS
REASONABLE MAXIMUM EXPOSURES
CARR POINT, PORTSMOUTH, RHODE ISLAND

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Units Value Rationale/ Value Rationale/ Intake Equation/
Code Reference Reference Model Name
Child Adult
Ingestion Lifelong Recreational User Lifelong MRP Site 1 cs Chemical concentration in soil mg/kg Max or 95% UCL USEPA, 2002a Max or 95% UCL USEPA, 2002 Intake (mg/kg/day) =
IR-S  |Ingestion Rate mg/day 200 USEPA, 1991 100 USEPA, 1997
CF3 Conversion Factor 3 kg/mg 0.000001 - 0.000001 - Cs xIRS x CF3 x FI x EF x ED
FI Fraction Ingested unitless 1 - 1 - BW x AT
EF Exposure Frequency days/year 14 (€8] 14 @
ED1 Exposure Duration years 2 (2), USEPA, 1989, 2005 10 (2), USEPA, 1989, 2005
ED2  |Exposure Duration years 4 (2), USEPA, 1989, 2005 14 (2), USEPA, 1989, 2005
BW  |Body Weight kg 15 USEPA, 1991 70 USEPA, 1991
AT-C  |Averaging Time (Cancer) days 25,550 USEPA, 1989 25,550 USEPA, 1989
AT-N__ |Averaging Time (Non-Cancer) days 2,190 USEPA, 1991 8,760 USEPA, 1991
Dermal Lifelong Recreational User Lifelong MRP Site 1 cs Chemical concentration in soil malkg Max or 95% UCL USEPA, 2002 Max or 95% UCL USEPA, 2002 Dermally Absorbed Dose (mg/kg/day) =
CF3 Conversion Factor 3 kg/mg 0.000001 - 0.000001 -
SA Skin Surface Available for Contact cm2 2,800 USEPA, 2004 5,700 USEPA, 2004 CS x CF3 x SA x SSAF x DABS x EF x ED
SSAF  |Soil to Skin Adherence Factor mg/cm2/event 0.20 USEPA, 2004 0.07 USEPA, 2004 BW x AT
DABS  |Absorption Factor unitless Chemical Specific USEPA, 2004 Chemical Specific USEPA, 2004
EV Events Frequency events/day 1 USEPA, 2004 1 USEPA, 2004
EF Exposure Frequency days/year 14 ) 14 1)
ED1 Exposure Duration years 2 (2), USEPA, 1989, 2005 10 (2), USEPA, 1989, 2005
ED2  |Exposure Duration years 4 (2), USEPA, 1989, 2005 14 (2), USEPA, 1989, 2005
BW Body Weight kg 15 USEPA, 1991 70 USEPA, 1991
AT-C Averaging Time (Cancer) days 25,550 USEPA, 1989 25,550 USEPA, 1989
AT-N__|Averaging Time (Non-Cancer) days 2,190 USEPA, 1991 8,760 USEPA, 1991

Notes:

1 - Professional judgment.

2 - Adults will be evaluated as one age group (7 - 30 years) for non-mutagenic chemicals. For chemicals that act via the mutagenic mode of action, residential adults will be evaluated as two age groups, 7 - 16 years and 16 - 30 years in accordance

with USEPA's Supplemental Guidance of Assessing Susceptibility from Early-Life Exposure to Carcinogens (USEPA, 2005).

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A.

USEPA, 1991: Risk Assessment Guidance for Superfund - Supplemental Guidance- Standard Default Exposure Factors Interim Final.
USEPA, 1997: Exposure Factors Handbook. USEPA/600/8-95/002FA.
USEPA, 2002:Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10, December.

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

Cancer Ingestion Intake (Age 0-2) = 1.46E-08
Cancer Ingestion Intake (Age 2-6) = 2.92E-08
Cancer Ingestion Intake (Age 6-16 ) = 7.83E-09
Cancer Ingestion Intake (Age 16-30) = 1.10E-08

Noncancer Ingestion Intake = 5.11E-07

Unit Intake Calculations
Incidental Ingestion Intake = (IR-S x CF3 x FI x EF x ED)/(BW x AT)
Dermal Intake = (CF3 x SA x SSAF x EF x ED)/(BW x AT)
Carcinogenic Chemicals
Cancer Dermal Intake (Age 0-2) = 4.09E-08
Cancer Dermal Intake (Age 2-6) = 8.18E-08
Cancer Dermal Intake (Age 6-16) = 3.12E-08
Cancer Dermal Intake (Age 16-30) = 4.37E-08
Noncarcinogenic Chemicals
Noncancer Dermal Intake = 1.43E-06

3/25/2010



Scenario Timeframe: Current

Medium: Surface Soil
Exposure Medium: Air

TABLE 4.10.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS
REASONABLE MAXIMUM EXPOSURES
CARR POINT, PORTSMOUTH, RHODE ISLAND

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Units Value Rationale/ Value Rationale/ Intake Equation/
Code Reference Reference Model Name
Child Adult
Inhalation Lifelong Recreational User Lifelong MRP Site 1 CA Chemical concentration in air mg/m3 Calculated USEPA, 2002a Calculated USEPA, 2002a Exposure Concentration (mg/m3) =
Cs Chemical concentration in soil mg/kg Max or 95% UCL USEPA, 2002b Max or 95% UCL USEPA, 2002b
ET Exposure Time hours/day 24 USEPA, 1991 24 1) CAXETXxEF XxED
EF Exposure Frequency days/year 14 ()] 14 ()] AT x 24 hours/day
ED1 Exposure Duration years 2 (2), USEPA, 1989, 2005 10 (2), USEPA, 1989, 2005
ED2 Exposure Duration years 4 (2), USEPA, 1989, 2005 14 (2), USEPA, 1989, 2005 CA = (1/PEF + 1/VF) xCs
AT-C Averaging Time (Cancer) days 25,550 USEPA, 1989 25,550 USEPA, 1989
AT-N Averaging Time (Non-Cancer) days 2190 USEPA, 1991 8760 USEPA, 1991
PEF Particulate Emission Factor m3/kg 1.10E+10 USEPA 2004 1.10E+10 USEPA 2010
VF Volatilization Factor m3/kg Chemical-specific USEPA, 2002a Chemical-specific USEPA, 2002a
QiC Inverse of mean concentration at g/m2-s per 73.95045 USEPA 2008 73.95045 USEPA 2008
center of source kg/m3
Fo dispersion correction factor unitless 1 USEPA, 2002 1 USEPA, 2002
Ut Equivalent threshold of wind velocity at 7m. m/sec 11.32 USEPA 2008 11.32 USEPA 2008
Um Mean annual windspeed m/sec 3.84 USEPA 2008 3.84 USEPA 2008
\% Fraction of vegetative cover unitless 0.5 USEPA 2008 0.5 USEPA 2008
F(x) Function dependent of Um/Ut unitless 0.0345 USEPA 2008 0.0345 USEPA 2008

Notes:

1 - Professional judgment.

2 - Adults will be evaluated as one age group (7 - 30 years) for non-mutagenic chemicals. For chemicals that act via the mutagenic mode of action, residential adults will be evaluated as two age groups, 7 - 16 years and 16 - 30 years in accordance

with USEPA's Supplemental Guidance of Assessing Susceptibility from Early-Life Exposure to Carcinogens (USEPA, 2005).

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. USEPA/540/1-86/060.

USEPA, 1991: Risk Assessment Guidance for Superfund - Supplemental Guidance- Standard Default Exposure Factors Interim Final.
USEPA, 2002a: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.
USEPA, 2002b: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10.

USEPA, 2010: Soil Screening Guidance calculation Internet site at http://risk.Isd.ornl.gov/calc_start.htm. Site-specific values for Hartford, Connecticut.

Unit Intake Calculations

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

Carcinogenic Chemicals
Cancer Inhalation Intake (Ages 0-2) = 1.10E-03
Cancer Inhalation Intake (Ages 2-6) = 2.19E-03

Cancer Inhalation Intake (Ages 6-16) = 5.48E-03

Cancer Inhalation Intake (Ages 16-30) = 7.67E-03




Scenario Timeframe: Current/Future

Medium: Surface Soil/Subsurface Soil

[Exposure Medium: Surface/Subsurface Soil

MRP SITE 1 CAMPING AREA, CARR POINT, PORTSMOUTH, RHODE ISLAND

TABLE 4.1.CTE

VALUES USED FOR DAILY INTAKE CALCULATIONS
CENTRAL TENDENCY EXPOSURES - WORKERS - SOIL

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name
Ingestion Workers Adult MRP Site 1 Camping Area cs Chemical concentration in soil Max or 95% UCL mglkg USEPA, 2002 Intake (mg/kg/day) =
IR-S Ingestion Rate 50 mg/day USEPA, 1991
CF3 Conversion Factor 3 0.000001 kg/mg - CSxIRS x CF3 x FIXx EF x ED
FlI Fraction Ingested 0.125 unitless (1) BW x AT
EF Exposure Frequency 26 days/year )
ED Exposure Duration 9 years USEPA, 2004
BW Body Weight 70 kg USEPA, 1991
AT-C Averaging Time (Cancer) 25550 days USEPA, 1991
AT-N Averaging Time (Non-Cancer) 3285 days USEPA, 1989
Dermal Workers Adult MRP Site 1 Camping Area cs Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002 Dermally Absorbed Dose (mg/kg/day) =
CF3 Conversion Factor 3 0.000001 kg/mg -
SA Skin Surface Available for Contact 3300 cm2 USEPA, 1997 CS x CF3 x SA x SSAF x DABS x EV x EF x ED
SSAF  [Soil to Skin Adherence Factor 0.02 mg/cm2/event USEPA, 2004 BW x AT
DABS  [Absorption Factor Chemical Specific unitless USEPA, 2004
EV Events Frequency 1 events/day 1)
EF Exposure Frequency 26 days/year @]
ED Exposure Duration 9 years USEPA, 1993
BW Body Weight 70 kg USEPA, 1991
AT-C  [Averaging Time (Cancer) 25550 days USEPA, 1991
AT-N Averaging Time (Non-Cancer) 3285 days USEPA, 1989

Notes:

1 - Assumes exposure 1 hour out of 8 hour workday.

2 - Professional judgment.

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A.

USEPA, 1991: Human Health Evaluation Manual, Supplemental uidance: Standard Default Exposure Factors. OSWER 9285.6-03.
USEPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10, December.
USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.

Unit Intake Calculations

Incidental Ingestion Intake = (IR-S x CF3 x FlI x EF x ED)/(BW x AT)
Dermal Intake = (CF3 x SA x SSAF x EV x EF x ED)/(BW x AT)

Cancer Ingestion Intake = 8.18E-10

Cancer risk from ingestion = Soil concentration x Cancer Ingestion Intake x Oral Cancer Slope Factor

Noncancer Ingestion Intake = 6.36E-09

Cancer Dermal Intake = 8.64E-09

Noncancer Dermal Intake = 6.72E-08

Cancer risk from dermal contact = Soil concentration x Cancer Dermal Intake x Absorption Factor x Dermal Cancer Slope Factor

Hazard Index from ingestion = Soil concentration x Noncancer Ingestion Intake / Oral Reference Dose

Hazard Index from dermal contact = Soil concentration x Noncancer Dermal Intake x Absorption Factor / Dermal Reference Dose
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Scenario Timeframe: Current/Future

Medium: Surface/Subsurface Soil

Exposure Medium: Air

MRP SITE 1 CAMPING AREA, CARR POINT, PORTSMOUTH, RHODE ISLAND

TABLE 4.2.CTE

VALUES USED FOR DAILY INTAKE CALCULATIONS
CENTRAL TENDENCY EXPOSURES - WORKERS - SOIL TO AIR

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name
Inhalation Workers Adult MRP Site 1 Camping Area CA Chemical concentration in air Calculated mg/m3 USEPA, 2002a Exposure Concentration (mg/ma) =
Cs Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002b
ET Exposure Time 1 hours/day [€H)] CAXET xEFxED
EF Exposure Frequency 26 days/year @) AT x 24 hours/day
ED Exposure Duration 9 years USEPA, 2004
AT-C Averaging Time (Cancer) 25550 days USEPA, 1991 CA = (1/PEF + 1/VF) x Cs
AT-N Averaging Time (Non-Cancer) 3285 days USEPA, 1989
PEF Particulate Emission Factor 1.10E+10 m3/kg USEPA 2010

Notes:

1 - Assumes exposure 1 hour out of 8 hour workday.

2 - Professional judgment.

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. USEPA/540/1-86/060.

USEPA, 1991: Human Health Evaluation Manual, Supplemental uidance: Standard Default Exposure Factors. OSWER 9285.6-03.

USEPA, 2002a: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.

USEPA, 2002b:Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10, December.

USEPA, 2010: Soil Screening Guidance calculation Internet site at http://rais.ornl.gov/epa/ssll.shtml. Site-specific value for Hartford, Connecticut.

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

Cancer Inhalation Intake = 3.82E-04

Cancer risk from ingestion = Air concentration x Cancer Inhalation Intake x Inhalation Cancer Slope Factor

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

Noncancer Inhalation Intake = 2.97E-03
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TABLE 4.3.CTE

VALUES USED FOR DAILY INTAKE CALCULATIONS

CENTRAL TENDENCY EXPOSURES - CHILD RECREATIONAL USERS - SOILS
MRP SITE 1 CAMPING AREA, CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe: Current/Future
Medium: Surface Soil/Subsurface Soil
Exposure Medium: Surface/Subsurface Soil
Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name
Ingestion Recreational User Child MRP Site 1 Camping Area Ccs Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002 Intake (mg/kg/day) =
IR-S Ingestion Rate 100 mg/day USEPA, 1993
CF3  [Conversion Factor 3 0.000001 kg/mg - CSs xIRS x CF3 x FI x EF X ED
Fl Fraction Ingested 1 unitless - BW x AT
EF Exposure Frequency 7 days/year @)
ED1 Exposure Duration (Age 0 - 2) 2 years (1,2) USEPA, 2005
ED2 Exposure Duration (Age 2 - 6) 3 years (1,2) USEPA, 2005
BW  [BodyWeight 15 kg USEPA, 1991
AT-C  |Averaging Time (Cancer) 25550 days USEPA, 1991
AT-N  |Averaging Time (Non-Cancer) 1825 days USEPA, 1989
Dermal Recreational User Child MRP Site 1 Camping Area cs Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002 Dermally Absorbed Dose (mg/kg/day) =
CF3 Conversion Factor 3 0.000001 kg/mg -
SA Skin Surface Available for Contact 2,800 cm2 USEPA, 2004 CS x CF3 x SA X SSAF x DABS x EV x EF X ED
SSAF Soil to Skin Adherence Factor 0.04 mg/cm2/event USEPA, 2004 BW x AT
DABS  |Absorption Factor Chemical Specific unitless USEPA, 2004
EV Events Frequency 1 events/day @
EF Exposure Frequency 7 days/year @)
ED1 Exposure Duration (Age 0 - 2) 2 years (1,2) USEPA, 2005
ED2 Exposure Duration (Age 2 - 6) 3 years (1,2) USEPA, 2005
BW  [BodyWeight 15 kg USEPA, 1991
AT-C  |Averaging Time (Cancer) 25550 days USEPA, 1991
AT-N  |Averaging Time (Non-Cancer) 1825 days USEPA, 1989
Notes:
1 - Professional judgment.
2 - Children will be evaluated as one age group (0 - 6 years) for non-i i i For that act via the ic mode of action, children recreational users will be evaluated as two age groups, 0 - 2 years and 2 - 6 years in accordance
with USEPA's St Guidance of g from Early-Life Exposure to C 1s (USEPA, 2005).
Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060.

USEPA, 1991: Human Health Evaluation Manual, Supplemental Guidance: Standard Default Exposure Factors. OSWER Directive 9285.6-03.
USEPA, 1993: Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.

USEPA, 2002: Calculating Upper Confi Limits for Poaint C i atH Waste Sites. OSWER 9285.6-10, December.
USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, idl for Dermal Risk 1t) Final. EPA/540/R/99/005.

Unit Intake Calculations
Incidental Ingestion Intake = (IR-S x CF3 x FI x EF x ED)/(BW x AT)
Dermal Intake = (CF3 x SA x SSAF x EF x ED)/(BW x AT)
Non-Mutagenic Chemicals
Cancer Ingestion Intake = 9.13E-09
Mutagenic Chemicals
Cancer Ingestion Intake (Age O - 2) = 3.65E-09
Cancer Ingestion Intake (Age 2 - 6) = 5.48E-09
Noncarcinogenic Chemicals
Noncancer Ingestion Intake = 1.28E-07

Cancer risk from ingestion = Soil concentration x Cancer Ingestion Intake x Oral Cancer Slope Factor
Cancer risk from dermal contact = Soil concentration x Cancer Dermal Intake x Absorption Factor x Dermal Cancer Slope Factor
Hazard Index from ingestion = Soil concentration x Noncancer Ingestion Intake / Oral Reference Dose

Hazard Index from dermal contact = Soil concentration x Noncancer Dermal Intake x Absorption Factor / Dermal Reference Dose

Cancer Dermal Intake = 1.02E-08

Cancer Dermal Intake (Age 0 - 2) = 4.09E-09
Cancer Dermal Intake (Age 2 - 6) = 6.14E-09

Noncancer Dermal Intake = 1.43E-07
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Exposure Medium: Air

Scenario Timeframe: Current/Future

Medium: Surface/Subsurface Soil

TABLE 4.4.CTE

VALUES USED FOR DAILY INTAKE CALCULATIONS

CENTRAL TENDENCY EXPOSURES - CHILD RECREATIONAL USERS - SOILS TO AIR
MRP SITE 1 CAMPING AREA, CARR POINT, PORTSMOUTH, RHODE ISLAND

Exposure Route

Receptor Population

Receptor Age

Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name
Inhalation Recreational User Child MRP Site 1 Camping Area CA Chemical concentration in air Calculated mg/m3 USEPA, 2002a Exposure Concentration (mg/m®) =
Cs Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002b
ET Exposure Time 24 hours/day 1) CAXETxEF xED
EF Exposure Frequency 7 days/year 1) AT x 24 hours/day
ED1 Exposure Duration (Age 0 - 2) 2 years (1,2) USEPA, 2005
ED2 Exposure Duration (Age 2 - 6) 3 years (1,2) USEPA, 2005
AT-C Averaging Time (Cancer) 25,550 days USEPA, 1991 CA = (1/PEF + 1/VF) x Cs
AT-N Averaging Time (Non-Cancer) 1,825 days USEPA, 1989
PEF Particulate Emission Factor 1.10E+10 m3/kg USEPA 2010

Notes:

1 - Professional judgment.

2 - Children will be evaluated as one age group (0 - 6 years) for non-mutagenic chemicals. For chemicals that act via the mutagenic mode of action, children recreational users will be evaluated as two age groups, 0 - 2 years and 2 - 6 years in accordance
with USEPA's Supplemental Guidance of Assessing Susceptibility from Early-Life Exposure to Carcinogens (USEPA, 2005).

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. USEPA/540/1-86/060.

USEPA, 1991: Human Health Evaluation Manual, Supplemental Guidance: Standard Default Exposure Factors. OSWER Directive 9285.6-03.

USEPA, 2002a: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.

USEPA, 2002b: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10, December.

USEPA, 2010: Soil Screening Guidance calculation Internet site at http://rais.ornl.gov/epa/ssil.shtml. Site-specific value for Hartford, Connecticut.

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

Unit Intake Calculations

Non-Mutagenic Chemicals

Cancer Inhalation Intake = 1.37E-03

Noncancer Inhalation Intake = 1.92E-02

Mutagenic Chemicals
Cancer Inhalation Intake (Age 0 - 2) = 5.48E-04
Cancer Inhalation Intake (Age 2 - 6) = 8.22E-04

Cancer risk from ingestion = Air concentration x Cancer Inhalation Intake x Inhalation Cancer Slope Factor

Hazard Index from ingestion = Air concentration x Noncancer Inhalation Intake / Inhalation Reference Dose
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TABLE 4.5.CTE
VALUES USED FOR DAILY INTAKE CALCULATIONS

CENTRAL TENDENCY EXPOSURES - OLDER CHILD RECREATIONAL USERS - SOILS

MRP SITE 1 CAMPING AREA, CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe: Current/Future
Medium: Surface Soil/Subsurface Soil
Exposure Medium: Surface/Subsurface Soil
Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name
Ingestion Recreational User Older Child MRP Site 1 Camping Area cs Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002 Intake (mg/kg/day) =
IR-S  [Ingestion Rate 50 mg/day USEPA, 1993
CF3  |Conversion Factor 3 0.000001 kg/mg - CSs x IRS x CF3 x Fl x EF x ED
FI Fraction Ingested 1 unitless - BW x AT
EF Exposure Freguency 7 daysl/year 1)
ED Exposure Duration 5 years (1,2), USEPA, 2005
BW Body Weight 45 kg USEPA, 1997
AT-C  |Averaging Time (Cancer) 25550 days USEPA, 1991
AT-N__|Averaging Time (Non-Cancer) 1825 days USEPA, 1989
Dermal Recreational User Older Child MRP Site 1 Camping Area cs Chemical concentration in soil Max or 95% UCL mglkg USEPA, 2002 Dermally Absorbed Dose (mg/kg/day) =
CF3 Conversion Factor 3 0.000001 kg/mg -
SA  [skin Surface Available for Contact 5,700 cm2 USEPA, 1997 CS x CF3 x SA X SSAF x DABS x EV X EF x ED
SSAF  |Soil to Skin Adherence Factor 0.01 mg/cm2/event USEPA, 2004 BW x AT
DABS  |Absorption Factor Chemical Specific unitless USEPA, 2004
EV Events Frequency 1 events/day USEPA, 2004
EF Exposure Frequency 7 dayslyear @)
ED Exposure Duration 5 years (1,2), USEPA, 2005
BW Body Weight 45 kg USEPA, 1997
AT-C Averaging Time (Cancer) 25550 days USEPA, 1991
AT-N  |Averaging Time (Non-Cancer) 1825 days USEPA, 1989

Notes:
1 - Professional judhment.

2 - For chemicals that act via the mutagenic mode of action the intake will be multiplied by the appropriate age-dependent adjustment factor in accordance with USEPA's St
Early-Life Exposure to Carcinogens (USEPA, 2005).

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060.

USEPA, 1991: Human Health Evaluation Manual, Supplemental Guidance: Standard Default Exposure Factors. OSWER Directive 9285.6-03.

USEPA, 1993: Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.

USEPA, 1997: Exposure Factors Handbook. USEPA/600/8-95/002FA.

USEPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10, December.

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

Unit Intake Calculations
Incidental Ingestion Intake = (IR-S x CF3 x FI x EF x ED)/(BW x AT)
Dermal Intake = (CF3 x SA x SSAF x EF x ED)/(BW x AT)

Non-Mutagenic Chemicals

Cancer Ingestion Intake = 1.52E-09

Mutagenic Chemicals

Cancer Ingestion Intake = 1.52E-09
Noncarcinogenic Chemicals
Noncancer Ingestion Intake = 2.13E-08

Cancer Dermal Intake = 1.74E-09

Cancer Dermal Intake = 1.74E-09

Noncancer Dermal Intake = 2.43E-08

Cancer risk from ingestion = Soil concentration x Cancer Ingestion Intake x Oral Cancer Slope Factor

Cancer risk from dermal contact = Soil concentration x Cancer Dermal Intake x Absorption Factor x Dermal Cancer Slope Factor

Hazard Index from ingestion = Soil concentration x Noncancer Ingestion Intake / Oral Reference Dose
Hazard Index from dermal contact = Soil concentration x Noncancer Dermal Intake x Absorption Factor / Dermal Reference Dose

Guidance of essing Susceptibility from
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Scenario Timeframe: Current/Future

Medium: Surface/Subsurface Soil

Exposure Medium: Air

MRP SITE 1 CAMPING AREA, CARR POINT, PORTSMOUTH, RHODE ISLAND

TABLE 4.6.CTE

VALUES USED FOR DAILY INTAKE CALCULATIONS
CENTRAL TENDENCY EXPOSURES - OLDER CHILD RECREATIONAL USERS - SOILS TO AIR

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name
Inhalation Recreational User Older Child MRP Site 1 Camping Area CA Chemical concentration in air Calculated mg/m3 USEPA, 2002a Exposure Concentration (mg/m®) =
Cs Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002b
ET Exposure Time 24 hours/day 1) CAXETxEF xED
EF Exposure Frequency 7 days/year 1) AT x 24 hours/day
ED Exposure Duration 5 years (1,2) USEPA, 2005
AT-C Averaging Time (Cancer) 25,550 days USEPA, 1991 CA = (1/PEF + 1/VF) x Cs
AT-N Averaging Time (Non-Cancer) 1,825 days USEPA, 1989
PEF Particulate Emission Factor 1.10E+10 m3/kg USEPA 2010

Notes:

1 - Professional judgment.

2 - For chemicals that act via the mutagenic mode of action the intake will be multiplied by the appropriate age-dependent adjustment factor in accordance with USEPA's Supplemental Guidance of Assessing Susceptibility from
Early-Life Exposure to Carcinogens (USEPA, 2005).

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. USEPA/540/1-86/060.

USEPA, 1991: Human Health Evaluation Manual, Supplemental Guidance: Standard Default Exposure Factors. OSWER Directive 9285.6-03.
USEPA, 2002a: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.

USEPA, 2002b: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10, December.

USEPA, 2010: Soil Screening Guidance calculation Internet site at http://rais.ornl.gov/epa/ssl1.shtml. Site-specific value for Hartford, Connecticut.

Unit Exposure Concentration = (ET x EF x ED)/(AT x 24 hours/day)
Non-Mutagenic Chemicals

Unit Intake Calculations

Cancer Inhalation Intake = 1.37E-03

Mutagenic Chemicals
Cancer Inhalation Intake = 1.37E-03

Cancer Inhalation Intake = 0.00E+00

Cancer risk from ingestion = Air concentration x Cancer Inhalation Intake x Inhalation Cancer Slope Factor

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

Noncancer Inhalation Intake = 1.92E-02
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TABLE 4.7.CTE
VALUES USED FOR DAILY INTAKE CALCULATIONS

CENTRAL TENDENCY EXPOSURES - ADULT RECREATIONAL USERS - SOILS

MRP SITE 1 CAMPING AREA, CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe: Current/Future
Medium: Surface Soil/Subsurface Soil
Exposure Medium: Surface/Subsurface Soil
Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name
Ingestion Recreational User Adult MRP Site 1 Camping Area cs Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002 Intake (mg/kg/day) =
IR-S |[Ingestion Rate 50 mg/day USEPA, 1993
CF3  |Conversion Factor 3 1.0E-06 kg/mg - CS xIRS x CF3 x FI x EF X ED
FI Fraction Ingested 1 unitless - BW x AT
EF Exposure Frequency 7 dayslyear @)
ED Exposure Duration 5 years (2), USEPA, 2005
BW  [Body Weight 70 kg USEPA, 1991
AT-C Averaging Time (Cancer) 25,550 days USEPA, 1991
AT-N Averaging Time (Non-Cancer) 1,825 days USEPA, 1989
Dermal Recreational User Adult MRP Site 1 Camping Area cs Chemical concentration in soil Max or 95% UCL mglkg USEPA, 2002 Dermally Absorbed Dose (mg/kg/day) =
CF3  |Conversion Factor 3 1.0E-06 kg/mg -
SA  [skin Surface Available for Contact 5,700 cm2 USEPA, 1997 CS x CF3 x SA x SSAF x DABS x EV x EF x ED
SSAF  |Soil to Skin Adherence Factor 0.01 mg/cm2/event USEPA, 2004 BW x AT
DABS  |Absorption Factor Chemical Specific unitless USEPA, 2004
EV Events Frequency 1 events/day USEPA, 2004
EF Exposure Frequency 7 days/year 1)
ED Exposure Duration 5 years (2), USEPA, 2005
BW  [Body Weight 70 kg USEPA, 1991
AT-C Averaging Time (Cancer) 25,550 days USEPA, 1991
AT-N Averaging Time (Non-Cancer) 1,825 days USEPA, 1989
Notes:
1 - Professional judgment.
2 - For chemicals that act via the mutagenic mode of action the intake will be multiplied by the appropriate age-dependent adjustment factor in accordance with USEPA's St Guidance of essing Susceptibility from

Early-Life Exposure to Carcinogens (USEPA, 2005).
Sources:
USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060.
USEPA, 1991: Risk Assessment Guidance for Superfund - Supplemental Guidance- Standard Default Exposure Factors Interim Final.
USEPA, 1993: Superfund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.
USEPA, 1997: Exposure Factors Handbook. USEPA/600/8-95/002FA.
USEPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10, December.
USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.

Unit Intake Calculations
Incidental Ingestion Intake = (IR-S x CF3 x FI x EF x ED)/(BW x AT)
Dermal Intake = (CF3 x SA x SSAF x EF x ED)/(BW x AT)

Non-Mutagenic Chemicals

Cancer Ingestion Intake = 9.78E-10

Mutagenic Chemicals

Cancer Ingestion Intake = 9.78E-10
Noncarcinogenic Chemicals
Noncancer Ingestion Intake = 1.37E-08

Cancer Dermal Intake = 1.12E-09

Cancer Dermal Intake = 1.12E-09

Noncancer Dermal Intake = 1.56E-08

Cancer risk from ingestion = Soil concentration x Cancer Ingestion Intake x Oral Cancer Slope Factor

Cancer risk from dermal contact = Soil concentration x Cancer Dermal Intake x Absorption Factor x Dermal Cancer Slope Factor

Hazard Index from ingestion = Soil concentration x Noncancer Ingestion Intake / Oral Reference Dose
Hazard Index from dermal contact = Soil concentration x Noncancer Dermal Intake x Absorption Factor / Dermal Reference Dose
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TABLE 4.8.CTE
VALUES USED FOR DAILY INTAKE CALCULATIONS
CENTRAL TENDENCY EXPOSURES - ADULT RECREATIONAL USERS - SOILS TO AIR
MRP SITE 1 CAMPING AREA, CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe: Current/Future
Medium: Surface/Subsurface Soil
Exposure Medium: Air
Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name
Inhalation Recreational User Adult MRP Site 1 Camping Area CA Chemical concentration in air Calculated mg/m3 USEPA, 2002a Exposure Concentration (mg/m®) =
Cs Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002b
ET Exposure Time 24 hours/day 1) CAXETxEF xED
EF Exposure Frequency 7 days/year 1) AT x 24 hours/day
ED Exposure Duration 5 years (2), USEPA, 2005
AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989 CA = (1/PEF + 1/VF) x Cs
AT-N Averaging Time (Non-Cancer) 1825 days USEPA, 1989
PEF Particulate Emission Factor 1.10E+10 m3/kg USEPA 2004
Notes:

1 - Professional judgment.

2 - For chemicals that act via the mutagenic mode of action the intake will be multiplied by the appropriate age-dependent adjustment factor in accordance with USEPA's Supplemental Guidance of Assessing Susceptibility from
Early-Life Exposure to Carcinogens (USEPA, 2005).

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. USEPA/540/1-86/060.

USEPA, 1991: Risk Assessment Guidance for Superfund - Supplemental Guidance- Standard Default Exposure Factors Interim Final.

USEPA, 2002a: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.

USEPA, 2002b: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10, December.

USEPA, 2010: Soil Screening Guidance calculation Internet site at http://rais.ornl.gov/epa/ssl1.shtml. Site-specific value for Hartford, Connecticut.

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

Non-Mutagenic Chemicals Noncarcinogenic Chemicals
Cancer Inhalation Intake = 1.37E-03 Noncancer Inhalation Intake = 1.92E-02

Mutagenic Chemicals
Cancer Inhalation Intake = 1.37E-03

Cancer risk from ingestion = Air concentration x Cancer Inhalation Intake x Inhalation Cancer Slope Factor

Hazard Index from ingestion = Air concentration x Noncancer Inhalation Intake / Inhalation Reference Dose
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Scenario Timeframe: Current

Medium: Surface Soil

Exposure Medium: Surface Soil

TABLE 4.9.CTE
VALUES USED FOR DAILY INTAKE CALCULATIONS
CENTRAL TENDENCY EXPOSURES
CARR POINT, PORTSMOUTH, RHODE ISLAND

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Units Value Rationale/ Value Rationale/ Intake Equation/
Code Reference Reference Model Name
Child Adult
Ingestion Lifelong Recreational User Lifelong MRP Site 1 cs Chemical concentration in soil mgl/kg Max or 95% UCL USEPA, 2002 Max or 95% UCL USEPA, 2002 Intake (mg/kg/day) =
IR-S Ingestion Rate mg/day 100 USEPA, 1993 50 USEPA, 1993
CF3 Conversion Factor 3 kg/mg 0.000001 - 0.000001 - Cs xIRS x CE3 x FI X EF X ED
Fl Fraction Ingested unitless 1 - 1 - BW x AT
EF Exposure Frequency dayslyear 7 (€] 7 @
ED1  |Exposure Duration (Age 6 - 16) years 1 (1,2) USEPA, 2005 2 (2), USEPA, 2005
ED2  |Exposure Duration (Age 16 - 30) years 1 (1,2) USEPA, 2005 5 (2), USEPA, 2005
BW  |Body Weight kg 15 USEPA, 1991 70 USEPA, 1991
AT-C  [Averaging Time (Cancer) days 25,550 USEPA, 1989 25,550 USEPA, 1991
AT-N_ |Averaging Time (Non-Cancer) days 730 USEPA, 1991 2,555 USEPA, 1989
Dermal Lifelong Recreational User Lifelong MRP Site 1 cs Chemical concentration in soil mglkg Max or 95% UCL USEPA, 2002 Max or 95% UCL USEPA, 2002 Dermally Absorbed Dose (mg/kg/day) =
CF3 Conversion Factor 3 kg/mg 0.000001 - 0.000001 -
SA Skin Surface Available for Contact cm2 2,800 USEPA, 1997 5,700 USEPA, 2004 CS x CF3 x SA x SSAF x DABS x EF x ED
SSAF Soil to Skin Adherence Factor mg/cm2/event 0.04 USEPA, 2004 0.01 USEPA, 2004 BW x AT
DABS Absorption Factor unitless Chemical Specific USEPA, 2004 Chemical Specific USEPA, 2004
EV Events Frequency events/day 1 USEPA, 2004 1 USEPA, 2004
EF Exposure Frequency days/year 7 (€M) 7 1)
ED1  |Exposure Duration (Age 6 - 16) years 1 (1,2) USEPA, 2005 2 (2), USEPA, 2005
ED2  |Exposure Duration (Age 16 - 30) years 1 (1,2) USEPA, 2005 5 (2), USEPA, 2005
BW Body Weight kg 15 USEPA, 1991 70 USEPA, 1991
AT-C Averaging Time (Cancer) days 25,550 USEPA, 1989 25,550 USEPA, 1991
AT-N  [Averaging Time (Non-Cancer) days 730 USEPA, 1991 2,555 USEPA, 1989

Notes:

2 - Adults will be evaluated as one age group (7 - 30 years) for non-mutagenic chemicals. For chemicals that act via the mutagenic mode of action, residential adults will be evaluated as two age groups, 7 - 16 years and 16 - 30 years in accordance

with USEPA's Supplemental Guidance of Assessing Susceptibility from Early-Life Exposure to Carcinogens (USEPA, 2005).

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A.

USEPA, 1991: Risk Assessment Guidance for Superfund - Supplemental Guidance- Standard Default Exposure Factors Interim Final.

USEPA, 1993: Superfund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.

USEPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10.
USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.

Unit Intake Calculations
Incidental Ingestion Intake = (IR-S x CF3 x Fl x EF x ED)/(BW x AT)
Dermal Intake = (CF3 x SA x SSAF x EF x ED)/(BW x AT)
Carcinogenic Chemicals

Cancer Ingestion Intake (Age 0-2) = 1.83E-09 Cancer Dermal Intake (Age 0-2) = 2.05E-09
Cancer Ingestion Intake (Age 2-6) = 1.83E-09 Cancer Dermal Intake (Age 2-6) = 2.05E-09
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TABLE 4.10.CTE
VALUES USED FOR DAILY INTAKE CALCULATIONS
CENTRAL TENDENCY EXPOSURES
CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe: Current
Medium: Surface Soil
Exposure Medium: Air
Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Units Value Rationale/ Value Rationale/ Intake Equation/
Code Reference Reference Model Name
Child Adult
Inhalation Lifelong Recreational User Lifelong MRP Site 1 CA Chemical concentration in air mg/m3 Calculated USEPA, 2002a Calculated USEPA, 2002a Exposure Concentration (mg/m3) =
Cs Chemical concentration in soil malkg Max or 95% UCL USEPA, 2002b Max or 95% UCL USEPA, 2002b
ET Exposure Time hours/day 24 ()] 24 ) CA X ET x EF X ED
EF Exposure Frequency dayslyear 7 ()] 7 1) AT x 24 hours/day
ED1 Exposure Duration years 1 (2), USEPA, 2005 2 (1,2) USEPA, 2005
ED2 Exposure Duration years 1 (2), USEPA, 2005 5 (1,2) USEPA, 2005
AT-C Averaging Time (Cancer) days 25,550 USEPA, 1991 25,550 USEPA, 1991 CA = (1/PEF + 1/VF) x Cs.
AT-N Averaging Time (Non-Cancer) days 730 USEPA, 1989 2555 USEPA, 1989
PEF Particulate Emission Factor m3/kg 1.10E+10 USEPA 2010 1.10E+10 USEPA 2010
VF Volatilization Factor m3/kg Chemical-specific USEPA, 2002a Chemical-specific USEPA, 2002a
Q/C Inverse of mean concentration at g/m2-s per 73.95045 USEPA 2008 73.95045 USEPA 2008
center of source kg/m3
Fo dispersion correction factor unitless 1 USEPA, 2002 1 USEPA, 2002
Ut Equivalent threshold of wind velocity at 7m. m/sec 11.32 USEPA 2008 11.32 USEPA 2008
Um Mean annual windspeed m/sec 3.84 USEPA 2008 3.84 USEPA 2008
% Fraction of vegetative cover unitless 0.5 USEPA 2008 0.5 USEPA 2008
F(x) Function dependent of Um/Ut unitless 0.0345 USEPA 2008 0.0345 USEPA 2008
Notes:

1 - Professional judgment.

2 - Adults will be evaluated as one age group (7 - 30 years) for non-mutagenic chemicals. For chemicals that act via the mutagenic mode of action, residential adults will be evaluated as two age groups, 7 - 16 years and 16 - 30 years in accordance
with USEPA's Supplemental Guidance of Assessing Susceptibility from Early-Life Exposure to Carcinogens (USEPA, 2005).

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. USEPA/540/1-86/060.

USEPA, 1991: Risk Assessment Guidance for Superfund - Supplemental Guidance- Standard Default Exposure Factors Interim Final.

USEPA, 2002a: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.

USEPA, 2002b: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10.

USEPA, 2010: Soil Screening Guidance calculation Internet site at http:/risk.Isd.ornl.gov/calc_start.htm. Site-specific values for Hartford, Connecticut.

Unit Intake Calculations
Exposure Concentration = (ET x EF x ED)/(AT x 24 hours/day)
Carcinogenic Chemicals
Cancer Inhalation Intake (Ages 0-2) = 2.74E-04
Cancer Inhalation Intake (Ages 2-6) = 2.74E-04
Cancer Inhalation Intake (Ages 6-16) = 5.48E-04
Cancer Inhalation Intake (Ages 16-30) = 1.37E-03
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TABLE 5.1

NON-CANCER TOXICITY DATA -- ORAL/DERMAL

MRP SITE 1

CARR POINT, PORTSMOUTH, RHODE ISLAND

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)

[Semivolatile Organic Compounds

Benzo(a)pyrene NA NA NA NA NA NA NA NA NA NA
Benzo(g,h,i)perylene® Chronic 3.0E-02 mg/kg/day 1 3.0E-02 mg/kg/day Kidney 3000/1 IRIS 3/8/2010
|IFluoranthene Chronic 4.0E-02 mg/kg/day 1 4.0E-02 mg/kg/day Liver 3000/1 IRIS 3/8/2010
|INaphthalene Chronic 2.0E-02 mg/kg/day 1 2.0E-02 mg/kg/day Body Weight 3000/1 IRIS 3/8/2010
"Phenanthrene‘3’ Chronic 3.0E-02 mg/kg/day 1 3.0E-02 mg/kg/day Kidney 3000/1 IRIS 3/8/2010
lIPyrene Chronic 3.0E-02 mg/kg/day 1 3.0E-02 mg/kg/day Kidney 3000/1 IRIS 3/8/2010
"_Explosives

Nitroglycerin | Chronic 1.0E-04 | mg/kg/day 1 1.0E-04 | mg/kg/day | Cardiovascular System | NA PPRTV 12/2009
[Inorganics

[Aluminum Chronic 1.0E+00 mg/kg/day 1 1.0E+00 mg/kg/day Central Nervous System 100 PPRTV 10/23/2006
[Arsenic Chronic 3.0E-04 mg/kg/day 1 3.0E-04 mg/kg/day Skin, Cardiovascular System 3/1 IRIS 3/8/2010
Chromium® Chronic 3.0E-03 mg/kg/day 0.025 7.5E-05 mg/ka/day Fetotoxicity, Gastrointestinal 300/3 IRIS 3/8/2010

System. Bone

Cobalt Chronic 3.0E-04 mg/kg/day 1 3.0E-04 mg/kg/day Blood NA PPRTV 12/2009
Iron Chronic 7.0E-01 mg/kg/day 1 7.0E-01 mg/kg/day Gastrointestinal System 1.5 PPRTV 9/11/2006
Manganese® Chronic 2.4E-02 mg/kg/day 0.04 9.6E-04 mg/kg/day Central Nervous System 1 IRIS 3/8/2010
Notes: Definitions:

1- U.S. EPA, 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 - Values are for pyrene.

4 - Values are for hexavalent chromium.
5 - Adjusted IRIS value in accordance with USEPA Region | Risk Update Number 4, November 1996.
Unless otherwise noted PPRTYV values are from the USEPA Regions 3, 6, and 9 Regional Screening Level Table, December, 2009.

IRIS = Integrated Risk Information System.

NA = Not Available.

PPRTV = Provisional Peer Reviewed Toxicity Values.
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TABLE 5.2

NON-CANCER TOXICITY DATA -- INHALATION

MRP SITE 1

CARR POINT, PORTSMOUTH, RHODE ISLAND

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/DD/YYYY)
Semivolatile Organic Compounds
Benzo(a)pyrene NA NA NA NA NA NA NA NA NA
[[Benzo(g,h,i)perylene NA NA NA NA NA NA NA NA NA
[[Fuoranthene NA NA NA NA NA NA NA NA NA
"Naphthalene Chronic 3.0E-03 mg/m3 8.6E-04 (mg/kg/day) Respiratory 3000/1 IRIS 3/8/2010
[lPhenanthrene NA NA NA NA NA NA NA NA NA
[lPyrene NA NA NA NA NA NA NA NA NA
"Explosives
[INitroglycerin NA NA NA NA | NA | NA NA NA NA
Inorganics
Aluminum Chronic 5.0E-03 mg/m3 1.4E-03 (mg/kg/day) | Central Nervous System 300 PPRTV 10/23/2006
Arsenic Chronic 1.5E-05 mg/m3 4.3E-06 (mg/kg/day) NA NA Cal EPA 12/2009
Chromium® Chronic 1.0E-04 mg/m® 2.9E-05 (mg/kg/day) Lungs 300/1 IRIS 3/8/2010
Cobalt Chronic 6.0E-06 mg/m® 1.7E-06 (mg/kg/day) Lungs NA PPRTV 12/2009
Iron NA NA NA NA NA NA NA NA NA
"Manganese Chronic 5.0E-05 mg/m* 1.4E-05 (mg/kg/day) | Central Nervous System 1000/1 IRIS 3/8/2010
Notes:

1 - Extrapolated RfD = RfC *20m’/day / 70 kg

2 - Values are for hexavalent chromium.

Definitions:

IRIS = Integrated Risk Information System

NA = Not Applicable

PPRTV = Provisional Peer Reviewed Toxicity Values.
Cal EPA = California Environmental Protection Agency.

Unless otherwise noted Cal EPA and PPRTV values are from the USEPA Regions 3, 6, and 9 Regional Screening Level Table, December, 2009.
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TABLE 6.1
CANCER TOXICITY DATA -- ORAL/DERMAL
MRP SITE 1
CARR POINT, PORTSMOUTH, RHODE ISLAND

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)

[Semivolatile Organic Compounds

Benzo(a)pyrene® 7.3E+00 (ma/ka/day)™* 1 7.3E+00 (ma/ka/day)™ B2 / Probable human carcinogen IRIS 3/8/2010
Benzo(g,h,i)perylene NA NA NA NA NA D / Not classifiable as to human carcinogenicity IRIS 3/8/2010
||Fluoranthene NA NA NA NA NA D / Not classifiable as to human carcinogenicity IRIS 3/8/2010
||Naphthalene NA NA NA NA NA C/Inadequate data of carcinogenicity in IRIS 3/8/2010

humans

||Phenanthrene NA NA NA NA NA D / Not classifiable as to human carcinogenicity IRIS 3/8/2010
||Pyrene NA NA NA NA NA D / Not classifiable as to human carcinogenicity IRIS 3/8/2010
Explosives

Nitroglycerin | 1.7E-02 (ma/ka/day)™ 1 1.7E-02 (ma/ka/day)™ NA PPRTV | 12/2009
Inorganics

Aluminum NA NA NA NA NA NA NA NA
Arsenic 1.5E+00 (ma/ka/day)™* 1 1.5E+00 (ma/ka/day)™ A IRIS 3/8/2010
Chromium 5.0E-01 (mg/kg/day)™* 0.025 2.0E+01 (mg/kg/day)* [ D/ Not classifiable as to human carcinogenicity IRIS 3/8/2010
Cobalt NA NA NA NA NA NA NA NA
Iron NA NA NA NA NA NA NA NA
Manganese NA NA NA NA NA D (Not classifiable as to human carcinogenicity) IRIS 3/8/2010
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 - The carcinogenic PAHs are considered to act via the mutagenic mode of action. These chemicals are evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility

from Early-Life Exposure to Carcinogens (2005).

IRIS = Integrated Risk Information System.
NA = Not Available.

PPRTV = Provisional Peer Reviewed Toxicity Values.




TABLE 6.2

CANCER TOXICITY DATA -- INHALATION
MRP SITE 1

CARR POINT, PORTSMOUTH, RHODE ISLAND

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)
Semivolatile Organic Compounds
Benzo(a)pyrene® 1.1E-03 (ugim®* 3.9E+00 (mg/kg/day)™ B2 / Probable human carcinogen Cal EPA 12/2009
||Benzo(g,h,i)perylene NA NA NA NA D/ Not classifiable as to human IRIS 3/8/2010
carcinogenicity
||F|uoranthene NA NA NA NA D/ Not classifiable as to human IRIS 3/8/2010
carcinogenicity
[INaphthatene 3.4E-05 (ug/m3)™ 1.2E-01 (mg/kg/day)™ C/ Possible Human Carcinogen Cal EPA 12/2009
||Phenanthrene NA NA NA NA D/ Not classifiable as to human IRIS 3/8/2010
carc!n_oqemmtv
||Pyrene NA NA NA NA D/ Not classifiable as to human IRIS 3/8/2010
carcinogenicity
||Exp|osives
[INitrogtycerin NA [ NA NA NA NA NA NA
|||norganics
[lAluminum NA NA NA NA NA NA NA
[larsenic 4.3E-03 (ugim®™* 1.5E+01 (mg/kg/day)™ A / Known human carcinogen IRIS 3/8/2010
[lchromium® 8.4E-02 (ugim®)* 2.9E+02 (mg/kg/day)™* A/ Known human carcinogen IRIS 3/8/2010
[lcobatt 9.0E-03 (ugim®)™* 3.2E+01 (mg/kg/day)™ NA PPRTV 12/2009
[ron NA NA NA NA NA NA NA
||Manganese NA NA NA NA D/ Not classifiable f"s_t\tlo human IRIS 3/8/2010
Notes:

1 - Inhalation CSF = Unit Risk * 70 kg / 20m3/day x 1000 ug/mg.
2 - The carcinogenic PAHSs are considered to act via the mutagenic mode of action. These chemicals are evaluated in accordance with USEPA's Supplemental Guidance for

Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).

3 - Values are for hexavalent chromium.

Definitions:

IRIS = Integrated Risk Information System.

NA = Not Available.

Unless otherwise noted Cal EPA and PPRTV values are from the USEPA Regions 3, 6, and 9 Regional Screening Level Table, December, 2009.
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Scenario Timeframe: Current
[Receptor Population: Workers
[Receptor Age: Adult

TABLE 7.1.RME

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

CARR POINT, PORTSMOUTH, RHODE ISLAND

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RD/RfC Hazard Quotient
Value Units Value Units Value Units Value Units
Surface Soil Surface Soil MRP Site 1 Ingestion Equivalents 266 malkg 1.2E-06 (mgl/kg/day) 7.3E+00 (mglkg/day)'1 8.8E-06 3.4E-06 (mglkg/day) NA (mg/kg/day) -
Benzo(g,h,perylene 126 mg/kg 5.7E-07 (mg/kg/day) NA (mg/kg/day)™* -- 1.6E-06 (mglkg/day) 3.0E-02 (mglkg/day) 0.00005
Fluoranthene 182 malkg 8.3E-07 (mg/kg/day) NA (mg/kg/day)'1 -- 2.3E-06 (mglkg/day) 4.0E-02 (mglkg/day) 0.00006
Naphthalene 1.90 mglkg 8.6E-09 (mg/kg/day) NA (mglkg/day)™ -- 2.4E-08 (mg/kg/day) 2.0E-02 (mg/kg/day) 0.000001
Phenanthrene 117 ma/kg 5.3E-07 (mg/kg/day) NA (mg/kg/day)'1 -- 1.5E-06 (mglkg/day) 3.0E-02 (mglkg/day) 0.00005
Pyrene 196 mglkg 8.9E-07 (mg/kg/day) NA (mglkg/day)™ -- 2.5E-06 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.00008
Aluminum 13400 mglkg 6.1E-05 (mg/kg/day) NA (mglkglday)'1 -- 1.7E-04 (mglkg/day) 1.0E+00 (mglkg/day) 0.0002
Arsenic 15.1 mglkg 6.9E-08 (mg/kg/day) 1.5E+00 (mglkg/day)™ 1.0E-07 1.9€-07 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.0006
Chromium 19.4 mglkg 8.8E-08 (mg/kg/day) 5.0E-01 (mglkg/day)™ 4.4E-08 2.5E-07 (mg/kg/day) 3.0E-03 (mg/kg/day) 0.00008
Cobalt 15.3 mglkg 7.0E-08 (mg/kg/day) NA (mglkg/day)™ -- 1.9€-07 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.0006
Iron 31200 malkg 1.4E-04 (mg/kg/day) NA (mglkglday)'1 -- 4.0E-04 (mglkg/day) 7.0E-01 (mglkg/day) 0.0006
Lead 130 mglkg 5.9E-07 (mg/kg/day) NA (mglkg/day)™ -- 1.7E-06 (mg/kg/day) NA (mg/kg/day) -
Manganese 543 ma/kg 2.5E-06 (mg/kg/day) NA (mg/kg/day)'1 -- 6.9E-06 (mglkg/day) 1.4E-01 (mglkg/day) 0.00005
Exp. Route Total 9.0E-06 0.002
Dermal Equivalents 266 mg/kg 1.0E-06 (mg/kg/day) 7.3E+00 (mglkg/day)'1 7.6E-06 2.9E-06 (mglkg/day) NA (mg/kg/day) -
Benzo(g,h,perylene 126 mg/kg 4.9E-07 (mg/kg/day) NA (mg/kg/day)™* -- 1.4E-06 (mglkg/day) 3.0E-02 (mglkg/day) 0.00005
Fluoranthene 182 ma/kg 7.1E-07 (mg/kg/day) NA (mg/kg/day)'1 -- 2.0E-06 (mglkg/day) 4.0E-02 (mglkg/day) 0.00005
Naphthalene 1.90 mglkg 7.4E-09 (mg/kg/day) NA (mglkg/day)™ -- 2.1E-08 (mg/kg/day) 2.0E-02 (mg/kg/day) 0.000001
Phenanthrene 117 malkg 4.6E-07 (mg/kg/day) NA (mg/kg/day)'1 -- 1.3E-06 (mglkg/day) 3.0E-02 (mglkg/day) 0.00004
Pyrene 196 mglkg 7.6E-07 (mg/kg/day) NA (mglkg/day)™ -- 2.1E-06 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.00007
Aluminum 13400 mg/kg 0.0E+00 (mgl/kg/day) NA (mg/kg/day)'1 -- 0.0E+00 (mglkg/day) 1.0E+00 (mg/kg/day) -
Arsenic 15.1 mglkg 1.4E-08 (mg/kg/day) 1.5E+00 (mglkg/day)™ 2.0E-08 3.8E-08 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.0001
Chromium 19.4 ma/kg 0.0E+00 (mgl/kg/day) 2.0E+01 (mglkglday)'1 -- 0.0E+00 (mglkg/day) 7.5E-05 (mg/kg/day) -
Cobalt 15.3 mglkg 0.0E+00 (mg/kg/day) NA (mglkg/day)™ -- 0.0E+00 (mg/kg/day) 3.0E-04 (mg/kg/day) -
Iron 31200 mg/kg 0.0E+00 (mgl/kg/day) NA (mg/kg/day)'1 -- 0.0E+00 (mglkg/day) 7.0E-01 (mg/kg/day) -
Lead 130 mglkg 0.0E+00 (mg/kg/day) NA (mglkg/day)™ -- 0.0E+00 (mg/kg/day) NA (mg/kg/day) -
Manganese 543 mg/kg 0.0E+00 (mgl/kg/day) NA (mg/kg/day)'1 -- 0.0E+00 (mglkg/day) 5.6E-03 (mg/kg/day) -
Exp. Route Total 7.6E-06 0.0003
Exposure Point Total 1.7E-05 0.003
Exposure Medium Total 1.7E-05 0.003
Air MRP Site 1 Inhalation Equivalents 2.4E-8 mg/m? 26E-11 (mg/m?®) 1.1E-03 (ug/m®y* 2.8E-11 7.2E-11 (mg/m®) NA (mg/m®) -
Benzo(g,h,i)perylene 1.1E-8 mg/m® 1.2E-11 (mg/m®) NA (ug/m®)* -- 3.4E-11 (mg/m®) NA (mg/m?) -
Fluoranthene 17E-8 mg/m® 1.8E-11 (mg/m®) NA (ug/m®)* -- 4.9E-11 (mg/m®) NA (mg/m®) -
Naphthalene 35E5 mg/m® 3.7E-08 (mg/m?®) 3.4E-05 (ug/m®y* 1.3E-09 1.0E-07 (mg/m?) 3.0E-03 (mg/m?) 0.00003
Phenanthrene 35E-4 mg/m® 3.7E-07 (mg/m®) NA (ug/m®)* -- 1.0E-06 (mg/m®) NA (mg/m®) -
Pyrene 1.8E-8 mg/m® 1.9E-11 (mg/m®) NA (ug/m®)* -- 5.3E-11 (mg/m®) NA (mg/m?) -
Aluminum 1.2E-6 mg/m? 1.3E-09 (mg/m?®) NA (ug/m®y* -- 3.6E-09 (mg/m®) 5.0E-03 (mg/m®) 0.0000007
Arsenic 1.4E-9 mg/m® 1.5E-12 (mg/m?®) 4.3E-03 (ug/m®y* 6.3E-12 4.1E-12 (mg/m?) 1.5E-05 (mg/m?) 0.0000003
Chromium 1.8E-9 mg/m? 1.9E-12 (mg/m?®) 8.4E-02 (ug/m®y* 1.6E-10 5.2E-12 (mg/m®) 1.0E-04 (mg/m®) 0.00000005
Cobalt 1.4E-9 mg/m® 1.5E-12 (mg/m?®) 9.0E-03 (ug/m®y* 1.3E-11 4.1E-12 (mg/m?) 6.0E-06 (mg/m?) 0.0000007
Iron 2.8E-6 mg/m? 3.0E-09 (mg/m?®) NA (ug/m®y* -- 8.4E-09 (mg/m®) NA (mg/m®) -
Lead 1.2E-8 mg/m® 1.3E-11 (mg/m?) NA (ug/m®)* -- 3.5E-11 (mg/m®) NA (mg/m?) -
Manganese 4.9E-8 mg/m® 5.2E-11 (mg/m?®) NA (ug/m®y* -- 15E-10 (mg/m°) 5.0E-05 (mg/m®) 0.000003
Exp. Route Total 1.5E-09 0.00004
Exposure Point Total 1.5E-09 0.00004
Exposure Medium Total 1.5E-09 0.00004
Medium Total 1.7E-05 0.003
Total of Receptor Risks Across All Media 1.7E-05 Total of Receptor Hazards Across All Media 0.003
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|Scenario Timeframe: Current

[Receptor Population: Recreational Users

[Receptor Age: Child

TABLE 7.2.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS
REASONABLE MAXIMUM EXPOSURES
CARR POINT, PORTSMOUTH, RHODE ISLAND

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient
Value Units Value Units Value Units Value Units
[Surface Soil Surface Soil MRP Site 1 Ingestion Benzo(a)pyrene Equivalents 266 mg/kg 5.6E-05 (mg/kg/day) 7.3E+00 (mg/kg/day)™* 4.1E-04 1.4E-04 (mg/kg/day) NA (mgl/kg/day) -
Benzo(g,h,iperylene 126 mg/kg 4.6E-06 (mg/kg/day) NA (mg/kg/day)™* .- 6.4E-05 (mg/kg/day) 3.0E-02 (mgl/kg/day) 0.002
Fluoranthene 182 mg/kg 6.6E-06 (mg/kg/day) NA (mg/kg/day)™* .- 9.3E-05 (mg/kg/day) 4.0E-02 (mgl/kg/day) 0.002
Naphthalene 1.90 mglkg 6.9E-08 (mg/kg/day) NA (mglkg/day)™ -- 9.7€-07 (mglkg/day) 2.0E-02 (mglkg/day) 0.00005
Phenanthrene 117 mg/kg 4.3E-06 (mg/kg/day) NA (mg/kg/day)™* .- 6.0E-05 (mg/kg/day) 3.0E-02 (mgl/kg/day) 0.002
Pyrene 196 mglkg 7.26-06 (mglkg/day) NA (mglkg/day)™ -- 1.0E-04 (mglkg/day) 3.0E-02 (mglkg/day) 0.003
Aluminum 13400 mglkg 4.9E-04 (mg/kg/day) NA (mglkg/day)™ -- 6.9E-03 (mglkg/day) 1.0E+00 (mglkg/day) 0.007
| Arsenic 15.1 mg/kg 5.5E-07 (mgl/kg/day) 1.5E+00 (mg/kg/day)™* 8.3E-07 7.7E-06 (mg/kg/day) 3.0E-04 (mgl/kg/day) 0.03
Chromium 194 mglkg 4.1E-06 (mg/kg/day) 5.0E-01 (mglkg/day)™ 2.1E-06 9.9E-06 (mglkg/day) 3.0E-03 (mglkg/day) 0.003
Cobalt 15.3 mglkg 5.6E-07 (mglkg/day) NA (mglkg/day)™ -- 7.8E-06 (mglkg/day) 3.0E-04 (mglkg/day) 0.03
Iron 31200 mglkg 1.1E-03 (mg/kg/day) NA (mglkg/day)™ -- 1.6E-02 (mglkg/day) 7.0E-01 (mglkg/day) 0.02
Lead 130 mglkg 4.7E-06 (mglkg/day) NA (mglkg/day)™ -- 6.6E-05 (mglkg/day) NA (mglkg/day) -
Manganese 543 mg/kg 2.0E-05 (mgl/kg/day) NA (mg/kg/day)™* - - 2.8E-04 (mg/kg/day) 1.4E-01 (mgl/kg/day) 0.002
Exp. Route Total 4.1E-04 0.10
Dermal Benzo(a)pyrene Equivalents 266 mg/kg 2.1E-05 (mgl/kg/day) 7.3E+00 (mg/kg/day)™ 1.5E-04 5.0E-05 (mg/kg/day) NA (mgl/kg/day) -
Benzo(g,h,iperylene 126 mg/kg 1.7E-06 (mg/kg/day) NA (mg/kg/day)™* .- 2.3E-05 (mg/kg/day) 3.0E-02 (mgl/kg/day) 0.0008
Fluoranthene 182 mg/kg 2.4E-06 (mg/kg/day) NA (mg/kg/day)™* .- 3.4E-05 (mg/kg/day) 4.0E-02 (mgl/kg/day) 0.0008
Naphthalene 1.90 mglkg 2.56-08 (mg/kg/day) NA (mglkg/day)™ -- 3.5E-07 (mglkg/day) 2.0E-02 (mglkg/day) 0.00002
Phenanthrene 117 mg/kg 1.6E-06 (mg/kg/day) NA (mg/kg/day)™* .- 2.2E-05 (mg/kg/day) 3.0E-02 (mgl/kg/day) 0.0007
Pyrene 196 mglkg 2.6E-06 (mglkg/day) NA (mglkg/day)™ -- 3.6E-05 (mglkg/day) 3.0E-02 (mglkg/day) 0.001
Aluminum 13400 mglkg 0.0E+00 (mg/kg/day) NA (mglkg/day)™ -- 0.0E+00 (mglkg/day) 1.0E+00 (mglkg/day) -
| Arsenic 15.1 mg/kg 4.6E-08 (mg/kg/day) 1.5E+00 (mg/kg/day)™ 7.0E-08 6.5E-07 (mg/kg/day) 3.0E-04 (mgl/kg/day) 0.002
Chromium 194 mg/kg 0.0E+00 (mg/kg/day) 2.0E+01 (mg/kg/day)™* .- 0.0E+00 (mg/kg/day) 7.5E-05 (mgl/kg/day) -
Cobalt 15.3 mglkg 0.0E+00 (mg/kg/day) NA (mglkg/day)™ -- 0.0E+00 (mglkg/day) 3.0E-04 (mglkg/day) -
Iron 31200 mglkg 0.0E+00 (mglkg/day) NA (mglkg/day)™ -- 0.0E+00 (mglkg/day) 7.0E-01 (mglkg/day) -
Lead 130 mglkg 0.0E+00 (mg/kg/day) NA (mglkg/day)™ -- 0.0E+00 (mglkg/day) NA (mglkg/day) -
Manganese 543 mg/kg 0.0E+00 (mgl/kg/day) NA (mg/kg/day)™* - - 0.0E+00 (mg/kg/day) 5.6E-03 (mgl/kg/day) -
Exp. Route Total 1.5E-04 0.006
Exposure Point Total 5.6E-04 0.1
Exposure Medium Total 5.6E-04 0.1
Air MRP Site 1 Inhalation Benzo(a)pyrene Equivalents 2.4E-8 mg/m*® 3.8E-10 (mg/m®) 1.1E-03 (ug/m®y* 4.2E-10 9.3E-10 (mg/m®) NA (mg/m?®) -
Benzo(g,h,)perylene 11E-8 mg/m® 3.1E-11 (mg/m®) NA (ug/m®y™* -- 4.4E-10 (mg/m®) NA (mg/m®) -
Fluoranthene 1.7E-8 mg/m® 4.5E-11 (mg/m®) NA (ug/m®y™* -- 6.3E-10 (mg/m®) NA (mg/m®) -
Naphthalene 3.5E-5 mg/m*® 9.6E-08 (mg/m®) 3.4E-05 (ug/m®y* 3.36-09 1.3E-06 (mg/m®) 3.0E-03 (mg/m®) 0.0004
Phenanthrene 3.5E-4 mg/m® 9.5E-07 (mg/m?) NA (ug/m?)™* -- 1.3E-05 (mg/m?) NA (mg/m®) -
Pyrene 1.8E-8 mg/m® 4.9E-11 (mg/m®) NA (ug/m®y™* -- 6.8E-10 (mg/m®) NA (mg/m®) -
Aluminum 1.2E-6 mg/m*® 3.36-09 (mg/m®) NA (ug/m®y* -- 4.7E-08 (mg/m®) 5.0E-03 (mg/m®) 0.000009
Arsenic 1.4E-9 mg/m*® 3.8E-12 (mg/m®) 4.3€-03 (ug/m®y* 1.6E-11 5.3E-11 (mg/m®) 1.56-05 (mg/m®) 0.000004
Chromium 1.8E-9 mg/m*® 2.86-11 (mg/m®) 8.4E-02 (ug/m®y* 2.4E-09 6.8E-11 (mg/m®) 1.0E-04 (mg/m®) 0.0000007
Cobalt 1.4E-9 mg/m*® 3.86-12 (mg/m®) 9.0E-03 (ug/m®y* 3.4E-11 5.3E-11 (mg/m®) 6.0E-06 (mg/m®) 0.000009
Iron 2.8E-6 mg/m® 7.8E-09 (mg/m®) NA (ug/m®y™* -- 1.1E-07 (mg/m®) NA (mg/m®) -
Lead 1.2E-8 mg/m® 3.2E-11 (mg/m®) NA (ug/m®y™* -- 4.5E-10 (mg/m®) NA (mg/m®) -
Manganese 4.9E-8 mg/m*® 1.4E-10 (mg/m®) NA (ug/m®y™* -- 1.9E-09 (mg/m®) 5.0E-05 (mg/m®) 0.00004
Exp. Route Total 6.1E-09 0.0005
Exposure Point Total 6.1E-09 0.0005
Exposure Medium Total 6.1E-09 0.0005
Medium Total 5.6E-04 0.1
Total of Receptor Risks Across All Media 5.6E-04 Total of Receptor Hazards Across All Media 0.1
Notes:

1 - Mutagenic chemicals were evaluated in accordance with USEPA's

tal Guidance for 9

from Early-Life Exposure to Carcinogens (2005).
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|Scenario Timeframe: Current

[Receptor Population: Recreational Users

[Receptor Age: Older Child

TABLE 7.3.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS
REASONABLE MAXIMUM EXPOSURES
CARR POINT, PORTSMOUTH, RHODE ISLAND

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient
Value Units Value Units Value Units Value Units
[Surface Soil Surface Soil MRP Site 1 Ingestion Benzo(a)pyrene Equivalents 266 mg/kg 4.9E-06 (mg/kg/day) 7.3E+00 (mg/kg/day)™* 3.5E-05 2.3E-05 (mg/kg/day) NA (mgl/kg/day) -
Benzo(g,h,iperylene 126 mg/kg 7.7€-07 (mg/kg/day) NA (mg/kg/day)™* .- 1.1E-05 (mg/kg/day) 3.0E-02 (mgl/kg/day) 0.0004
Fluoranthene 182 mg/kg 1.1E-06 (mg/kg/day) NA (mg/kg/day)™* .- 1.6E-05 (mg/kg/day) 4.0E-02 (mgl/kg/day) 0.0004
Naphthalene 1.90 mglkg 1.26-08 (mg/kg/day) NA (mglkg/day)™ -- 1.6E-07 (mglkg/day) 2.0E-02 (mglkg/day) 0.000008
Phenanthrene 117 mg/kg 7.1E-07 (mg/kg/day) NA (mg/kg/day)™* .- 1.0E-05 (mg/kg/day) 3.0E-02 (mgl/kg/day) 0.0003
Pyrene 196 mglkg 1.26-06 (mglkg/day) NA (mglkg/day)™ -- 1.7€-05 (mglkg/day) 3.0E-02 (mglkg/day) 0.0006
Aluminum 13400 mglkg 8.26-05 (mg/kg/day) NA (mglkg/day)™ -- 1.1E-03 (mglkg/day) 1.0E+00 (mglkg/day) 0.001
| Arsenic 15.1 mg/kg 9.2E-08 (mgl/kg/day) 1.5E+00 (mg/kg/day)™* 1.4E-07 1.3E-06 (mg/kg/day) 3.0E-04 (mgl/kg/day) 0.004
Chromium 194 mglkg 3.56-07 (mg/kg/day) 5.0E-01 (mglkg/day)™ 1.8E-07 1.7€-06 (mglkg/day) 3.0E-03 (mglkg/day) 0.0006
Cobalt 15.3 mglkg 9.3E-08 (mglkg/day) NA (mglkg/day)™ -- 1.3E-06 (mglkg/day) 3.0E-04 (mglkg/day) 0.004
Iron 31200 mglkg 1.9E-04 (mg/kg/day) NA (mglkg/day)™ -- 2.7€-03 (mglkg/day) 7.0E-01 (mglkg/day) 0.004
Lead 130 mglkg 7.96-07 (mglkg/day) NA (mglkg/day)™ -- 1.1E-05 (mglkg/day) NA (mglkg/day) -
Manganese 543 mg/kg 3.3E-06 (mgl/kg/day) NA (mg/kg/day)™* - - 4.6E-05 (mg/kg/day) 1.4E-01 (mgl/kg/day) 0.0003
Exp. Route Total 3.6E-05 0.02
Dermal Benzo(a)pyrene Equivalents 266 mg/kg 2.5E-06 (mgl/kg/day) 7.3E+00 (mg/kg/day)™ 1.8E-05 1.2E-05 (mg/kg/day) NA (mgl/kg/day) -
Benzo(g,h,iperylene 126 mg/kg 4.0E-07 (mg/kg/day) NA (mg/kg/day)™* .- 5.6E-06 (mg/kg/day) 3.0E-02 (mgl/kg/day) 0.0002
Fluoranthene 182 mg/kg 5.7E-07 (mg/kg/day) NA (mg/kg/day)™* .- 8.0E-06 (mg/kg/day) 4.0E-02 (mgl/kg/day) 0.0002
Naphthalene 1.90 mglkg 6.0E-09 (mg/kg/day) NA (mglkg/day)™ -- 8.4E-08 (mglkg/day) 2.0E-02 (mglkg/day) 0.000004
Phenanthrene 117 mg/kg 3.7E-07 (mg/kg/day) NA (mg/kg/day)™* .- 5.2E-06 (mg/kg/day) 3.0E-02 (mgl/kg/day) 0.0002
Pyrene 196 mglkg 6.26-07 (mglkg/day) NA (mglkg/day)™ -- 8.7E-06 (mglkg/day) 3.0E-02 (mglkg/day) 0.0003
Aluminum 13400 mglkg 0.0E+00 (mg/kg/day) NA (mglkg/day)™ -- 0.0E+00 (mglkg/day) 1.0E+00 (mglkg/day) -
| Arsenic 15.1 mg/kg 1.1E-08 (mg/kg/day) 1.5E+00 (mg/kg/day)™ 1.7E-08 1.5E-07 (mg/kg/day) 3.0E-04 (mgl/kg/day) 0.0005
Chromium 194 mg/kg 0.0E+00 (mg/kg/day) 2.0E+01 (mg/kg/day)™* .- 0.0E+00 (mg/kg/day) 7.5E-05 (mgl/kg/day) -
Cobalt 15.3 mglkg 0.0E+00 (mg/kg/day) NA (mglkg/day)™ -- 0.0E+00 (mglkg/day) 3.0E-04 (mglkg/day) -
Iron 31200 mglkg 0.0E+00 (mglkg/day) NA (mglkg/day)™ -- 0.0E+00 (mglkg/day) 7.0E-01 (mglkg/day) -
Lead 130 mglkg 0.0E+00 (mg/kg/day) NA (mglkg/day)™ -- 0.0E+00 (mglkg/day) NA (mglkg/day) -
Manganese 543 mg/kg 0.0E+00 (mgl/kg/day) NA (mg/kg/day)™* - - 0.0E+00 (mg/kg/day) 5.6E-03 (mgl/kg/day) -
Exp. Route Total 1.8E-05 0.001
Exposure Point Total 5.4E-05 0.02
Exposure Medium Total 5.4E-05 0.02
Air MRP Site 1 Inhalation Benzo(a)pyrene Equivalents 2.4E-8 mg/m*® 2.0E-10 (mg/m®) 1.1E-03 (ug/m®y* 2.26-10 9.3E-10 (mg/m®) NA (mg/m?®) -
Benzo(g,h,)perylene 11E-8 mg/m® 3.1E-11 (mg/m®) NA (ug/m®y™* -- 4.4E-10 (mg/m®) NA (mg/m®) -
Fluoranthene 1.7E-8 mg/m® 4.5E-11 (mg/m®) NA (ug/m®y™* -- 6.3E-10 (mg/m®) NA (mg/m®) -
Naphthalene 3.5E-5 mg/m*® 9.6E-08 (mg/m®) 3.4E-05 (ug/m®y* 3.36-09 1.3E-06 (mg/m®) 3.0E-03 (mg/m®) 0.0004
Phenanthrene 3.5E-4 mg/m® 9.5E-07 (mg/m?) NA (ug/m?)™* -- 1.3E-05 (mg/m?) NA (mg/m®) -
Pyrene 1.8E-8 mg/m® 4.9E-11 (mg/m®) NA (ug/m®y™* -- 6.8E-10 (mg/m®) NA (mg/m®) -
Aluminum 1.2E-6 mg/m*® 3.36-09 (mg/m®) NA (ug/m®y* -- 4.7E-08 (mg/m®) 5.0E-03 (mg/m®) 0.000009
Arsenic 1.4E-9 mg/m*® 3.8E-12 (mg/m®) 4.3€-03 (ug/m®y* 1.6E-11 5.3E-11 (mg/m®) 1.56-05 (mg/m®) 0.000004
Chromium 1.8E-9 mg/m*® 1.4E-11 (mg/m®) 8.4E-02 (ug/m®y* 1.26-09 6.8E-11 (mg/m®) 1.0E-04 (mg/m®) 0.0000007
Cobalt 1.4E-9 mg/m*® 3.86-12 (mg/m®) 9.0E-03 (ug/m®y* 3.4E-11 5.3E-11 (mg/m®) 6.0E-06 (mg/m®) 0.000009
Iron 2.8E-6 mg/m® 7.8E-09 (mg/m®) NA (ug/m®y™* -- 1.1E-07 (mg/m®) NA (mg/m®) -
Lead 1.2E-8 mg/m® 3.2E-11 (mg/m®) NA (ug/m®y™* -- 4.5E-10 (mg/m®) NA (mg/m®) -
Manganese 4.9E-8 mg/m*® 1.4E-10 (mg/m®) NA (ug/m®y™* -- 1.9E-09 (mg/m®) 5.0E-05 (mg/m®) 0.00004
Exp. Route Total 4.8E-09 0.0005
Exposure Point Total 4.8E-09 0.0005
Exposure Medium Total 4.8E-09 0.0005
Medium Total 5.4E-05 0.02
Total of Receptor Risks Across All Media 5.4E-05 Total of Receptor Hazards Across All Media 0.02
Notes:

1 - Mutagenic chemicals were evaluated in accordance with USEPA's

Guidance for g

from Early-Life Exposure to Carcinogens (2005).

3/25/2010



|Scenario Timeframe: Current

[Receptor Population: Recreational Users

[Receptor Age: Adult

TABLE 7.4 RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS
REASONABLE MAXIMUM EXPOSURES
CARR POINT, PORTSMOUTH, RHODE ISLAND

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient
Value Units Value Units Value Units Value Units
[Surface Soil Surface Soil MRP Site 1 Ingestion Benzo(a)pyrene Equivalents 266 mg/kg 1.0E-06 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 7.6E-06 1.5E-05 (mg/kg/day) NA (mg/kg/day) -
Benzo(g,h,iperylene 126 mg/kg 4.9€-07 (mgl/kg/day) NA (mg/kg/day)-1 -- 6.9E-06 (mgl/kg/day) 3.0E-02 (mg/kg/day) 0.0002
Fluoranthene 182 mg/kg 7.1E-07 (mg/kg/day) NA (mg/kg/day)-1 -- 1.0E-05 (mgl/kg/day) 4.0E-02 (mg/kg/day) 0.0002
Naphthalene 1.90 mg/kg 7.4E-09 (mg/kg/day) NA (mg/kg/day)-1 -- 1.0E-07 (mgl/kg/day) 2.0E-02 (mgl/kg/day) 0.000005
Phenanthrene 117 mg/kg 4.6E-07 (mg/kg/day) NA (mg/kg/day)-1 -- 6.4E-06 (mgl/kg/day) 3.0E-02 (mg/kg/day) 0.0002
Pyrene 196 mg/kg 7.7€-07 (mg/kg/day) NA (mg/kg/day)-1 -- 1.1E-05 (mgl/kg/day) 3.0E-02 (mgl/kg/day) 0.0004
Aluminum 13400 mglkg 5.26-05 (mglkg/day) NA (mg/kg/day)-1 - 7.36-04 (mglkgiday) 1.0E+00 (mglkg/day) 0.0007
Arsenic 15.1 mglkg 5.9E-08 (mglkg/day) 1.5E+00 (mg/kg/day)-1 8.9E-08 8.36-07 (mglkg/day) 3.0E-04 (mglkg/day) 0.003
Chromium 19.4 mg/kg 7.6E-08 (mg/kg/day) 5.0E-01 (mg/kg/day)-1 3.8E-08 1.1E-06 (mgl/kg/day) 3.0E-03 (mgl/kg/day) 0.0004
Cobalt 153 mg/kg 6.0E-08 (mg/kg/day) NA (mg/kg/day)-1 -- 8.4E-07 (mg/kg/day) 3.0E-04 (mgl/kg/day) 0.003
Iron 31200 mag/kg 1.2E-04 (mgl/kg/day) NA (mg/kg/day)-1 -- 1.7E-03 (mgl/kg/day) 7.0E-01 (mgl/kg/day) 0.002
Lead 130 mg/kg 5.1E-07 (mgl/kg/day) NA (mg/kg/day)-1 -- 7.1E-06 (mgl/kg/day) NA (mg/kg/day) -
Manganese 543 mg/kg 2.1E-06 (mgl/kg/day) NA (mg/kg/day)-1 -- 3.0E-05 (mgl/kg/day) 1.4E-01 (mgl/kg/day) 0.0002
Exp. Route Total 7.7E-06 0.01
Dermal Benzo(a)pyrene Equivalents 266 mg/kg 5.4E-07 (mgl/kg/day) 7.3E+00 (mg/kg/day)-1 3.9E-06 7.6E-06 (mgl/kg/day) NA (mg/kg/day) -
Benzo(g,h,iperylene 126 mg/kg 2.6E-07 (mgl/kg/day) NA (mg/kg/day)-1 -- 3.6E-06 (mgl/kg/day) 3.0E-02 (mg/kg/day) 0.0001
Fluoranthene 182 mg/kg 3.7E-07 (mg/kg/day) NA (mg/kg/day)-1 -- 5.2E-06 (mgl/kg/day) 4.0E-02 (mg/kg/day) 0.0001
Naphthalene 1.90 mg/kg 3.9E-09 (mg/kg/day) NA (mg/kg/day)-1 -- 5.4E-08 (mgl/kg/day) 2.0E-02 (mgl/kg/day) 0.000003
Phenanthrene 117 mg/kg 2.4E-07 (mg/kg/day) NA (mg/kg/day)-1 -- 3.3E-06 (mgl/kg/day) 3.0E-02 (mg/kg/day) 0.0001
Pyrene 196 mg/kg 4.0E-07 (mg/kg/day) NA (mg/kg/day)-1 -- 5.6E-06 (mgl/kg/day) 3.0E-02 (mgl/kg/day) 0.0002
Aluminum 13400 mg/kg 0.0E+00 (mgl/kg/day) NA (mg/kg/day)-1 .- 0.0E+00 (mgl/kg/day) 1.0E+00 (mg/kg/day) -
Arsenic 15.1 mglkg 7.1E-09 (mg/kg/day) 1.56+00 (mg/kg/day)-1 1.1E-08 9.9E-08 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.0003
Chromium 194 mglkg 0.0E+00 (mg/kg/day) 2.0E+01 (mg/kg/day)-1 -- 0.0E+00 (mglkg/day) 7.56-05 (mglkg/day) -
Cobalt 15.3 mglkg 0.0E+00 (mg/kg/day) NA (mglkg/day)-1 -- 0.0E+00 (mglkg/day) 3.0E-04 (mglkg/day) -
Iron 31200 mg/kg 0.0E+00 (mgl/kg/day) NA (mg/kg/day)-1 .- 0.0E+00 (mgl/kg/day) 7.0E-01 (mg/kg/day) -
Lead 130 mglkg 0.0E+00 (mglkg/day) NA (mglkg/day)-1 -- 0.0E+00 (mglkg/day) NA (mglkg/day) -
Manganese 543 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mgl/kg/day) 5.6E-03 (mg/kg/day) -
Exp. Route Total 4.0E-06 0.0009
Exposure Point Total 1.2E-05 0.01
Exposure Medium Total 1.2E-05 0.01
Air MRP Site 1 Inhalation Benzo(a)pyrene Equivalents 2.4E-8 mg/m3 6.6E-11 (mg/m3) 1.1E-03 (ug/m3)-1 7.3E-11 9.3E-10 (mg/m3) NA (mg/m3) -
Benzo(g,h,iperylene 1.1E-8 mg/m3 3.1E-11 (mg/m3) NA (ug/m3)-1 -- 4.4E-10 (mg/m3) NA (mg/m3) -
Fluoranthene 1.7E-8 mg/m3 4.5E-11 (mg/m3) NA (ug/m3)-1 -- 6.3E-10 (mg/m3) NA (mg/m3) -
Naphthalene 3.5E-5 mg/m3 9.6E-08 (mg/m3) 3.4E-05 (ug/m3)-1 3.3E-09 1.3E-06 (mg/m3) 3.0E-03 (mg/m3) 0.0004
Phenanthrene 3.5E-4 mg/m3 9.5E-07 (mg/m3) NA (ug/m3)-1 -- 1.3E-05 (mg/m3) NA (mg/m3) -
Pyrene 1.8E-8 mg/m3 4.9E-11 (mg/m3) NA (ug/m3)-1 -- 6.8E-10 (mg/m3) NA (mg/m3) -
Aluminum 1.2E-6 mg/m3 3.3E-09 (mg/m3) NA (ug/m3)-1 -- 4.7E-08 (mg/m3) 5.0E-03 (mg/m3) 0.000009
| Arsenic 1.4E-9 mg/m3 3.8E-12 (mg/m3) 4.3E-03 (ug/m3)-1 1.6E-11 5.3E-11 (mg/m3) 1.5E-05 (mg/m3) 0.000004
Chromium 1.8E-9 mg/m3 4.8E-12 (mg/m3) 8.4E-02 (ug/m3)-1 4.1E-10 6.8E-11 (mg/m3) 1.0E-04 (mg/m3) 0.0000007
Cobalt 1.4E-9 mg/m3 3.8E-12 (mg/m3) 9.0E-03 (ug/m3)-1 3.4E-11 5.3E-11 (mg/m3) 6.0E-06 (mg/m3) 0.000009
Iron 2.8E-6 mg/m3 7.8E-09 (mg/m3) NA (ug/m3)-1 -- 1.1E-07 (mg/m3) NA (mg/m3) -
Lead 1.2E-8 mg/m3 3.2E-11 (mg/m3) NA (ug/m3)-1 -- 4.5E-10 (mg/m3) NA (mg/m3) -
Manganese 4.9E-8 mg/m3 1.4E-10 (mg/m3) NA (ug/m3)-1 -- 1.9E-09 (mg/m3) 5.0E-05 (mg/m3) 0.00004
Exp. Route Total 3.8E-09 0.0005
Exposure Point Total 3.8E-09 0.0005
Exposure Medium Total 3.8E-09 0.0005
Medium Total 1.2E-05 0.01
Total of Receptor Risks Across All Media 1.2E-05 Total of Receptor Hazards Across All Media 0.01
Notes:

1 - Mutagenic chemicals were evaluated in accordance with USEPA's

tal Guidance for g

from Early-Life Exposure to Carcinogens (2005).

3/25/2010



Scenario Timeframe: Current

Receptor Population: Lifelong Recreational User

[Receptor Age: Lifelong

TABLE 7.5.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS
REASONABLE MAXIMUM EXPOSURES
CARR POINT, PORTSMOUTH, RHODE ISLAND

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient
Value Units Value Units Value Units Value Units
[Surface Soil Surface Soil MRP Site 1 Ingestion Benzo(a)pyrene Equivalents 266 mg/kg 7.1E-05 (mg/kg/day) 7.3E+00 (mg/kg/day)™* 5.2E-04
Benzo(g,h,i)perylene 126 mg/kg 7.9E-06 (mg/kg/day) NA (mg/kglday)™ .-
Fluoranthene 182 mg/kg 1.1E-05 (mg/kg/day) NA (mg/kglday)™ .-
Naphthalene 1.90 mg/kg 1.2E-07 (mg/kg/day) NA (mg/kg/day)™* -
Phenanthrene 117 mg/kg 7.3E-06 (mg/kg/day) NA (mg/kg/day)™* -
Pyrene 196 mg/kg 1.2E-05 (mg/kg/day) NA (mg/kg/day)™* -
Aluminum 13400 mg/kg 8.4E-04 (mg/kg/day) NA (mg/kg/day)™* -
Arsenic 15.1 mg/kg 9.5E-07 (mg/kg/day) 1.5E+00 (mg/kg/day)™* 1.4E-06
Chromium 194 mglkg 5.26-06 (mglkg/day) 5.0E-01 (mglkg/day)™ 2.6E-06
Cobalt 15.3 mg/kg 9.6E-07 (mg/kg/day) NA (mg/kg/day)™* -
Iron 31200 mg/kg 2.0E-03 (mg/kg/day) NA (mg/kg/day)™* -
Lead 130 mg/kg 8.1E-06 (mg/kg/day) NA (mg/kg/day)™* -
Manganese 543 mg/kg 3.4E-05 (mg/kg/day) NA (mg/kg/day)™* --
Exp. Route Total 5.2E-04
Dermal Benzo(a)pyrene Equivalents 266 mg/kg 2.7E-05 (mgl/kg/day) 7.3E+00 (mg/kg/day)™* 2.0E-04
Benzo(g,h,i)perylene 126 mg/kg 3.2E-06 (mg/kg/day) NA (mg/kg/day)™ .-
Fluoranthene 182 mg/kg 4.7E-06 (mg/kg/day) NA (mg/kg/day)™* -
Naphthalene 1.90 mg/kg 4.9E-08 (mg/kg/day) NA (mg/kg/day)™* -
Phenanthrene 117 mg/kg 3.0E-06 (mg/kg/day) NA (mg/kg/day)™* -
Pyrene 196 mg/kg 5.0E-06 (mg/kg/day) NA (mg/kg/day)™* -
Aluminum 13400 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)™* -
Arsenic 15.1 mg/kg 9.0E-08 (mg/kg/day) 1.5E+00 (mg/kg/day)™* 1.3E-07
Chromium 194 mg/kg 0.0E+00 (mg/kg/day) 2.0E+01 (mg/kg/day)™* -
Cobalt 15.3 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)™* -
Iron 31200 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)™* -
Lead 130 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)™* -
Manganese 543 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)™* --
Exp. Route Total 2.0E-04
Exposure Point Total 7.2E-04
Exposure Medium Total 7.2E-04
Air MRP Site 1 Inhalation Benzo(a)pyrene Equivalents 2.4E-8 mg/m® 1.0E-09 (mg/m®) 1.1E-03 (ug/m®y* 1.1E-09
Benzo(g,h,)perylene 11E-8 mg/m® 1.9E-10 (mg/m®) NA (ug/m®y* --
Fluoranthene 1.7E-8 mg/m® 2.7E-10 (mg/m®) NA (ug/m®y* --
Naphthalene 3.5E-5 mg/m*® 5.8E-07 (mg/m®) 3.4E-05 (ug/m®y* 2.0E-08
Phenanthrene 3.5E-4 mg/m® 5.7E-06 (mg/m®) NA (ug/m®y* --
Pyrene 1.8E-8 mg/m® 2.9E-10 (mg/m®) NA (ug/m®y™* --
Aluminum 1.2E-6 mg/m® 2.0E-08 (mg/m®) NA (ug/m®y* --
Arsenic 1.4E-9 mg/m® 2.3E-11 (mg/m®) 4.3E-03 (ug/m®)™* 9.7E-11
Chromium 1.8E-9 mg/m® 7.3E-11 (mg/m®) 8.4E-02 (ug/m®)™* 6.2E-09
Cobalt 1.4E-9 mg/m® 2.3E-11 (mg/m®) 9.0E-03 (ug/m®)™* 2.1E-10
Iron 2.8E-6 mg/m® 4.7E-08 (mg/m®) NA (ug/m®y* --
Lead 1.2E-8 mg/m® 1.9E-10 (mg/m®) NA (ug/m®y* --
Manganese 4.9E-8 mg/m® 8.1E-10 (mg/m®) NA (ug/m®y™* --
Exp. Route Total 2.7E-08
Exposure Point Total 2.7E-08
Exposure Medium Total 2.7E-08
Medium Total 7.2E-04
Total of Receptor Risks Across All Media 7.2E-04
Notes:

1 - Mutagenic chemicals were evaluated in accordance with USEPA's

tal Guidance for 9

from Early-Life Exposure to Carcinogens (2005).

3/25/2010



Scenario Timeframe: Current
[Receptor Population: Workers
[Receptor Age: Adult

TABLE 7.1.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS
CENTRAL TENDENCY EXPOSURES

CARR POINT, PORTSMOUTH, RHODE ISLAND

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RD/RfC Hazard Quotient
Value Units Value Units Value Units Value Units
Surface Soil Surface Soil MRP Site 1 Ingestion Equivalents 266 malkg 2.2E-07 (mgl/kg/day) 7.3E+00 (mglkg/day)'1 1.6E-06 1.7E-06 (mglkg/day) NA (mg/kg/day) -
Benzo(g,h,perylene 126 mg/kg 1.0E-07 (mg/kg/day) NA (mg/kg/day)™* -- 8.0E-07 (mglkg/day) 3.0E-02 (mglkg/day) 0.00003
Fluoranthene 182 malkg 1.5E-07 (mg/kg/day) NA (mg/kg/day)'1 -- 1.2E-06 (mglkg/day) 4.0E-02 (mglkg/day) 0.00003
Naphthalene 1.90 mglkg 1.6E-09 (mg/kg/day) NA (mglkg/day)™ -- 1.2E-08 (mg/kg/day) 2.0E-02 (mg/kg/day) 0.0000006
Phenanthrene 117 ma/kg 9.6E-08 (mg/kg/day) NA (mg/kg/day)'1 -- 7.4E-07 (mglkg/day) 3.0E-02 (mglkg/day) 0.00002
Pyrene 196 mglkg 1.6E-07 (mg/kg/day) NA (mglkg/day)™ -- 1.2E-06 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.00004
Aluminum 13400 mglkg 1.1E-05 (mg/kg/day) NA (mglkglday)'1 -- 8.5E-05 (mglkg/day) 1.0E+00 (mglkg/day) 0.00009
Arsenic 15.1 mglkg 1.2E-08 (mg/kg/day) 1.5E+00 (mglkg/day)™ 1.9E-08 9.6E-08 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.0003
Chromium 19.4 mglkg 1.6E-08 (mg/kg/day) 5.0E-01 (mglkg/day)™ 7.9E-09 1.2E-07 (mg/kg/day) 3.0E-03 (mg/kg/day) 0.00004
Cobalt 15.3 mglkg 1.3E-08 (mg/kg/day) NA (mglkg/day)™ -- 9.7E-08 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.0003
Iron 31200 malkg 2.6E-05 (mg/kg/day) NA (mglkglday)'1 -- 2.0E-04 (mglkg/day) 7.0E-01 (mglkg/day) 0.0003
Lead 130 mglkg 1.1E-07 (mg/kg/day) NA (mglkg/day)™ -- 8.3E-07 (mg/kg/day) NA (mg/kg/day) -
Manganese 543 ma/kg 4.4E-07 (mg/kg/day) NA (mg/kg/day)'1 -- 3.5E-06 (mglkg/day) 1.4E-01 (mglkg/day) 0.00002
Exp. Route Total 1.6E-06 0.001
Dermal Equivalents 266 mg/kg 3.0E-07 (mg/kg/day) 7.3E+00 (mglkg/day)'1 2.2E-06 2.3E-06 (mglkg/day) NA (mg/kg/day) -
Benzo(g,h,perylene 126 mg/kg 1.4E-07 (mg/kg/day) NA (mg/kg/day)™* -- 1.1E-06 (mglkg/day) 3.0E-02 (mglkg/day) 0.00004
Fluoranthene 182 ma/kg 2.0E-07 (mg/kg/day) NA (mg/kg/day)'1 -- 1.6E-06 (mglkg/day) 4.0E-02 (mglkg/day) 0.00004
Naphthalene 1.90 mglkg 2.1E-09 (mg/kg/day) NA (mglkg/day)™ -- 1.7E-08 (mg/kg/day) 2.0E-02 (mg/kg/day) 0.0000008
Phenanthrene 117 malkg 1.3E-07 (mg/kg/day) NA (mg/kg/day)'1 -- 1.0E-06 (mglkg/day) 3.0E-02 (mglkg/day) 0.00003
Pyrene 196 mglkg 2.2E-07 (mg/kg/day) NA (mglkg/day)™ -- 1.7E-06 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.00006
Aluminum 13400 mg/kg 0.0E+00 (mgl/kg/day) NA (mg/kg/day)'1 -- 0.0E+00 (mglkg/day) 1.0E+00 (mg/kg/day) -
Arsenic 15.1 mglkg 3.9E-09 (mg/kg/day) 1.5E+00 (mglkg/day)™ 5.9E-09 3.0E-08 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.0001
Chromium 19.4 ma/kg 0.0E+00 (mgl/kg/day) 2.0E+01 (mglkglday)'1 -- 0.0E+00 (mglkg/day) 7.5E-05 (mg/kg/day) -
Cobalt 15.3 mglkg 0.0E+00 (mg/kg/day) NA (mglkg/day)™ -- 0.0E+00 (mg/kg/day) 3.0E-04 (mg/kg/day) -
Iron 31200 mg/kg 0.0E+00 (mgl/kg/day) NA (mg/kg/day)'1 -- 0.0E+00 (mglkg/day) 7.0E-01 (mg/kg/day) -
Lead 130 mglkg 0.0E+00 (mg/kg/day) NA (mglkg/day)™ -- 0.0E+00 (mg/kg/day) NA (mg/kg/day) -
Manganese 543 mg/kg 0.0E+00 (mgl/kg/day) NA (mg/kg/day)'1 -- 0.0E+00 (mglkg/day) 5.6E-03 (mg/kg/day) -
Exp. Route Total 2.2E-06 0.0003
Exposure Point Total 3.8E-06 0.001
Exposure Medium Total 3.8E-06 0.001
Air MRP Site 1 Inhalation Equivalents 2.4E-8 mg/m? 9.2E-12 (mg/m?®) 1.1E-03 (ug/m®y* 1.0E-11 7.2E-11 (mg/m®) NA (mg/m®) -
Benzo(g,h,i)perylene 1.1E-8 mg/m® 4.4E-12 (mg/m®) NA (ug/m®)* -- 3.4E-11 (mg/m®) NA (mg/m?) -
Fluoranthene 17E-8 mg/m® 6.3E-12 (mg/m®) NA (ug/m®)* -- 4.9E-11 (mg/m®) NA (mg/m®) -
Naphthalene 35E5 mg/m® 1.3E-08 (mg/m?®) 3.4E-05 (ug/m®y* 45E-10 1.0E-07 (mg/m?) 3.0E-03 (mg/m?) 0.00003
Phenanthrene 35E-4 mg/m® 1.3E-07 (mg/m®) NA (ug/m®)* -- 1.0E-06 (mg/m®) NA (mg/m®) -
Pyrene 1.8E-8 mg/m® 6.8E-12 (mg/m®) NA (ug/m®)* -- 5.3E-11 (mg/m®) NA (mg/m?) -
Aluminum 1.2E-6 mg/m? 4.6E-10 (mg/m?®) NA (ug/m®y* -- 3.6E-09 (mg/m®) 5.0E-03 (mg/m®) 0.0000007
Arsenic 1.4E-9 mg/m® 5.2E-13 (mg/m?®) 4.3E-03 (ug/m®y* 23E-12 4.1E-12 (mg/m?) 1.5E-05 (mg/m?) 0.0000003
Chromium 1.8E-9 mg/m? 6.7E-13 (mg/m?®) 8.4E-02 (ug/m®y* 5.7E-11 5.2E-12 (mg/m®) 1.0E-04 (mg/m®) 0.00000005
Cobalt 1.4E-9 mg/m® 5.3E-13 (mg/m?®) 9.0E-03 (ug/m®y* 4.8E-12 4.1E-12 (mg/m?) 6.0E-06 (mg/m?) 0.0000007
Iron 2.8E-6 mg/m? 1.1E-09 (mg/m?®) NA (ug/m®y* -- 8.4E-09 (mg/m®) NA (mg/m®) -
Lead 1.2E-8 mg/m® 4.5E-12 (mg/m?) NA (ug/m®)* -- 3.5E-11 (mg/m®) NA (mg/m?) -
Manganese 4.9E-8 mg/m® 1.9E-11 (mg/m?®) NA (ug/m®y* -- 15E-10 (mg/m°) 5.0E-05 (mg/m®) 0.000003
Exp. Route Total 5.3E-10 0.00004
Exposure Point Total 5.3E-10 0.00004
Exposure Medium Total 5.3E-10 0.00004
Medium Total 3.8E-06 0.002
Total of Receptor Risks Across All Media 3.8E-06 Total of Receptor Hazards Across All Media 0.002

3/25/2010



|Scenario Timeframe: Current

[Receptor Population: Recreational Users

[Receptor Age: Child

TABLE 7.2.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS
CENTRAL TENDENCY EXPOSURES
CARR POINT, PORTSMOUTH, RHODE ISLAND

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient
Value Units Value Units Value Units Value Units
[Surface Soil Surface Soil MRP Site 1 Ingestion Benzo(a)pyrene Equivalents 266 mg/kg 1.4E-05 (mgl/kg/day) 7.3E+00 (mg/kg/day)™* 1.0E-04 3.4E-05 (mg/kg/day) NA (mgl/kg/day) -
Benzo(g,h,iperylene 126 mg/kg 1.2E-06 (mg/kg/day) NA (mg/kg/day)™* .- 1.6E-05 (mg/kg/day) 3.0E-02 (mgl/kg/day) 0.0005
Fluoranthene 182 mg/kg 1.7E-06 (mg/kg/day) NA (mg/kg/day)™* .- 2.3E-05 (mg/kg/day) 4.0E-02 (mgl/kg/day) 0.0006
Naphthalene 1.90 mglkg 1.76-08 (mg/kg/day) NA (mglkg/day)™ -- 2.4E-07 (mglkg/day) 2.0E-02 (mglkg/day) 0.00001
Phenanthrene 117 mg/kg 1.1E-06 (mg/kg/day) NA (mg/kg/day)™* .- 1.5E-05 (mg/kg/day) 3.0E-02 (mgl/kg/day) 0.0005
Pyrene 196 mglkg 1.8E-06 (mglkg/day) NA (mglkg/day)™ -- 2.5E-05 (mglkg/day) 3.0E-02 (mglkg/day) 0.0008
Aluminum 13400 mglkg 1.26-04 (mg/kg/day) NA (mglkg/day)™ -- 1.7€-03 (mglkg/day) 1.0E+00 (mglkg/day) 0.002
| Arsenic 15.1 mg/kg 1.4E-07 (mgl/kg/day) 1.5E+00 (mg/kg/day)™* 2.1E-07 1.9-06 (mg/kg/day) 3.0E-04 (mgl/kg/day) 0.006
Chromium 194 mglkg 1.0E-06 (mg/kg/day) 5.0E-01 (mglkg/day)™ 5.1E-07 2.5E-06 (mglkg/day) 3.0E-03 (mglkg/day) 0.0008
Cobalt 15.3 mglkg 1.4E-07 (mglkg/day) NA (mglkg/day)™ -- 2.0E-06 (mglkg/day) 3.0E-04 (mglkg/day) 0.007
Iron 31200 mglkg 2.8E-04 (mg/kg/day) NA (mglkg/day)™ -- 4.0E-03 (mglkg/day) 7.0E-01 (mglkg/day) 0.006
Lead 130 mglkg 1.26-06 (mglkg/day) NA (mglkg/day)™ -- 1.7€-05 (mglkg/day) NA (mglkg/day) -
Manganese 543 mg/kg 5.0E-06 (mgl/kg/day) NA (mg/kg/day)™* - - 6.9E-05 (mg/kg/day) 1.4E-01 (mgl/kg/day) 0.0005
Exp. Route Total 1.0E-04 0.02
Dermal Benzo(a)pyrene Equivalents 266 mg/kg 2.1E-06 (mgl/kg/day) 7.3E+00 (mg/kg/day)™ 1.5E-05 5.0E-06 (mg/kg/day) NA (mgl/kg/day) -
Benzo(g,h,iperylene 126 mg/kg 1.7E-07 (mg/kg/day) NA (mg/kg/day)™* .- 2.3E-06 (mg/kg/day) 3.0E-02 (mgl/kg/day) 0.00008
Fluoranthene 182 mg/kg 2.4E-07 (mg/kg/day) NA (mg/kg/day)™* .- 3.4E-06 (mg/kg/day) 4.0E-02 (mgl/kg/day) 0.00008
Naphthalene 1.90 mglkg 2.56-09 (mg/kg/day) NA (mglkg/day)™ -- 3.5E-08 (mglkg/day) 2.0E-02 (mglkg/day) 0.000002
Phenanthrene 117 mg/kg 1.6E-07 (mg/kg/day) NA (mg/kg/day)™* .- 2.2E-06 (mg/kg/day) 3.0E-02 (mgl/kg/day) 0.00007
Pyrene 196 mglkg 2.6E-07 (mglkg/day) NA (mglkg/day)™ -- 3.6E-06 (mglkg/day) 3.0E-02 (mglkg/day) 0.0001
Aluminum 13400 mglkg 0.0E+00 (mg/kg/day) NA (mglkg/day)™ -- 0.0E+00 (mglkg/day) 1.0E+00 (mglkg/day) -
Arsenic 15.1 mglkg 4.6E-09 (mg/kg/day) 1.5E400 (mglkg/day)™ 7.0E-09 6.5E-08 (mglkg/day) 3.0E-04 (mglkg/day) 0.0002
Chromium 194 mg/kg 0.0E+00 (mg/kg/day) 2.0E+01 (mg/kg/day)™* .- 0.0E+00 (mg/kg/day) 7.5E-05 (mgl/kg/day) -
Cobalt 15.3 mglkg 0.0E+00 (mg/kg/day) NA (mglkg/day)™ -- 0.0E+00 (mglkg/day) 3.0E-04 (mglkg/day) -
Iron 31200 mglkg 0.0E+00 (mglkg/day) NA (mglkg/day)™ -- 0.0E+00 (mglkg/day) 7.0E-01 (mglkg/day) -
Lead 130 mglkg 0.0E+00 (mg/kg/day) NA (mglkg/day)™ -- 0.0E+00 (mglkg/day) NA (mglkg/day) -
Manganese 543 mg/kg 0.0E+00 (mgl/kg/day) NA (mg/kg/day)™* - - 0.0E+00 (mg/kg/day) 5.6E-03 (mgl/kg/day) -
Exp. Route Total 1.5E-05 0.0006
Exposure Point Total 1.2E-04 0.02
Exposure Medium Total 1.2E-04 0.02
Air MRP Site 1 Inhalation Benzo(a)pyrene Equivalents 2.4E-8 mg/m*® 1.9E-10 (mg/m®) 1.1E-03 (ug/m®y* 2.1E-10 4.6E-10 (mg/m®) NA (mg/m?®) -
Benzo(g,h,)perylene 11E-8 mg/m® 1.6E-11 (mg/m®) NA (ug/m®y™* -- 2.2E-10 (mg/m®) NA (mg/m®) -
Fluoranthene 1.7E-8 mg/m® 2.3E-11 (mg/m®) NA (ug/m®y™* -- 3.2E-10 (mg/m®) NA (mg/m®) -
Naphthalene 3.5E-5 mg/m*® 4.8E-08 (mg/m®) 3.4E-05 (ug/m®y* 1.6E-09 6.7E-07 (mg/m®) 3.0E-03 (mg/m®) 0.0002
Phenanthrene 3.5E-4 mg/m® 4.8E-07 (mg/m?) NA (ug/m?)™* -- 6.7E-06 (mg/m?) NA (mg/m®) -
Pyrene 1.8E-8 mg/m® 2.4E-11 (mg/m®) NA (ug/m®y™* -- 3.4E-10 (mg/m®) NA (mg/m®) -
Aluminum 1.2E-6 mg/m*® 1.76-09 (mg/m®) NA (ug/m®y* -- 2.36-08 (mg/m®) 5.0E-03 (mg/m®) 0.000005
Arsenic 1.4E-9 mg/m*® 1.96-12 (mg/m®) 4.3€-03 (ug/m®y* 8.1E-12 2.6E-11 (mg/m®) 1.56-05 (mg/m®) 0.000002
Chromium 1.8E-9 mg/m*® 1.4E-11 (mg/m®) 8.4E-02 (ug/m®y* 1.26-09 3.4E-11 (mg/m®) 1.0E-04 (mg/m®) 0.0000003
Cobalt 1.4E-9 mg/m*® 1.96-12 (mg/m®) 9.0E-03 (ug/m®y* 17611 2.7E-11 (mg/m®) 6.0E-06 (mg/m®) 0.000004
Iron 2.8E-6 mg/m® 3.9E-09 (mg/m®) NA (ug/m®y™* -- 5.4E-08 (mg/m®) NA (mg/m®) -
Lead 1.2E-8 mg/m® 1.6E-11 (mg/m®) NA (ug/m®y™* -- 2.3E-10 (mg/m®) NA (mg/m®) -
Manganese 4.9E-8 mg/m*® 6.8E-11 (mg/m®) NA (ug/m®y™* -- 9.5E-10 (mg/m®) 5.0E-05 (mg/m®) 0.00002
Exp. Route Total 3.0E-09 0.0003
Exposure Point Total 3.0E-09 0.0003
Exposure Medium Total 3.0E-09 0.0003
Medium Total 1.2E-04 0.02
Total of Receptor Risks Across All Media 1.2E-04 Total of Receptor Hazards Across All Media 0.02
Notes:

1 - Mutagenic chemicals were evaluated in accordance with USEPA's

Guidance for g

from Early-Life Exposure to Carcinogens (2005).

3/25/2010



|Scenario Timeframe: Current

[Receptor Population: Recreational Users

[Receptor Age: Older Child

TABLE 7.3.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS
CENTRAL TENDENCY EXPOSURES
CARR POINT, PORTSMOUTH, RHODE ISLAND

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient
Value Units Value Units Value Units Value Units
[Surface Soil Surface Soil MRP Site 1 Ingestion Benzo(a)pyrene Equivalents 266 mg/kg 1.2E-06 (mgl/kg/day) 7.3E+00 (mg/kg/day)™* 8.9E-06 5.7E-06 (mg/kg/day) NA (mgl/kg/day) -
Benzo(g,h,iperylene 126 mg/kg 1.9E-07 (mg/kg/day) NA (mg/kg/day)™* .- 2.7E-06 (mg/kg/day) 3.0E-02 (mgl/kg/day) 0.00009
Fluoranthene 182 mg/kg 2.8E-07 (mg/kg/day) NA (mg/kg/day)™* .- 3.9E-06 (mg/kg/day) 4.0E-02 (mgl/kg/day) 0.00010
Naphthalene 1.90 mglkg 2.9E-09 (mg/kg/day) NA (mglkg/day)™ -- 4.0E-08 (mglkg/day) 2.0E-02 (mglkg/day) 0.000002
Phenanthrene 117 mg/kg 1.8E-07 (mg/kg/day) NA (mg/kg/day)™* .- 2.5E-06 (mg/kg/day) 3.0E-02 (mgl/kg/day) 0.00008
Pyrene 196 mglkg 3.0E-07 (mglkg/day) NA (mglkg/day)™ -- 4.26-06 (mglkg/day) 3.0E-02 (mglkg/day) 0.0001
Aluminum 13400 mglkg 2.0E-05 (mg/kg/day) NA (mglkg/day)™ -- 2.9E-04 (mglkg/day) 1.0E+00 (mglkg/day) 0.0003
Arsenic 15.1 mglkg 2.3E-08 (mglkg/day) 1.5E400 (mglkg/day)™ 3.4E-08 3.2E-07 (mglkg/day) 3.0E-04 (mglkg/day) 0.001
Chromium 194 mglkg 8.9E-08 (mg/kg/day) 5.0E-01 (mglkg/day)™ 4.4E-08 4.1E-07 (mglkg/day) 3.0E-03 (mglkg/day) 0.0001
Cobalt 15.3 mglkg 2.3E-08 (mglkg/day) NA (mglkg/day)™ -- 3.36-07 (mglkg/day) 3.0E-04 (mglkg/day) 0.001
Iron 31200 mglkg 4.7E-05 (mg/kg/day) NA (mglkg/day)™ -- 6.6E-04 (mglkg/day) 7.0E-01 (mglkg/day) 0.0009
Lead 130 mglkg 2.0E-07 (mglkg/day) NA (mglkg/day)™ -- 2.8E-06 (mglkg/day) NA (mglkg/day) -
Manganese 543 mg/kg 8.3E-07 (mgl/kg/day) NA (mg/kg/day)™* - - 1.2E-05 (mg/kg/day) 1.4E-01 (mgl/kg/day) 0.00008
Exp. Route Total 8.9E-06 0.004
Dermal Benzo(a)pyrene Equivalents 266 mg/kg 1.8E-07 (mgl/kg/day) 7.3E+00 (mg/kg/day)™ 1.3E-06 8.4E-07 (mg/kg/day) NA (mgl/kg/day) -
Benzo(g,h,iperylene 126 mg/kg 2.8E-08 (mg/kg/day) NA (mg/kg/day)™* .- 4.0E-07 (mg/kg/day) 3.0E-02 (mgl/kg/day) 0.00001
Fluoranthene 182 mg/kg 4.1E-08 (mg/kg/day) NA (mg/kg/day)™* .- 5.7E-07 (mg/kg/day) 4.0E-02 (mgl/kg/day) 0.00001
Naphthalene 1.90 mglkg 4.3E-10 (mg/kg/day) NA (mglkg/day)™ -- 6.0E-09 (mglkg/day) 2.0E-02 (mglkg/day) 0.0000003
Phenanthrene 117 mg/kg 2.6E-08 (mg/kg/day) NA (mg/kg/day)™* .- 3.7E-07 (mg/kg/day) 3.0E-02 (mgl/kg/day) 0.00001
Pyrene 196 mglkg 4.4E-08 (mglkg/day) NA (mglkg/day)™ -- 6.2E-07 (mglkg/day) 3.0E-02 (mglkg/day) 0.00002
Aluminum 13400 mglkg 0.0E+00 (mg/kg/day) NA (mglkg/day)™ -- 0.0E+00 (mglkg/day) 1.0E+00 (mglkg/day) -
| Arsenic 15.1 mg/kg 7.9E-10 (mg/kg/day) 1.5E+00 (mg/kg/day)™ 1.2E-09 1.1E-08 (mg/kg/day) 3.0E-04 (mgl/kg/day) 0.00004
Chromium 194 mg/kg 0.0E+00 (mg/kg/day) 2.0E+01 (mg/kg/day)™* .- 0.0E+00 (mg/kg/day) 7.5E-05 (mgl/kg/day) -
Cobalt 15.3 mglkg 0.0E+00 (mg/kg/day) NA (mglkg/day)™ -- 0.0E+00 (mglkg/day) 3.0E-04 (mglkg/day) -
Iron 31200 mglkg 0.0E+00 (mglkg/day) NA (mglkg/day)™ -- 0.0E+00 (mglkg/day) 7.0E-01 (mglkg/day) -
Lead 130 mglkg 0.0E+00 (mg/kg/day) NA (mglkg/day)™ -- 0.0E+00 (mglkg/day) NA (mglkg/day) -
Manganese 543 mg/kg 0.0E+00 (mgl/kg/day) NA (mg/kg/day)™* - - 0.0E+00 (mg/kg/day) 5.6E-03 (mgl/kg/day) -
Exp. Route Total 1.3E-06 0.00010
Exposure Point Total 1.0E-05 0.004
Exposure Medium Total 1.0E-05 0.004
Air MRP Site 1 Inhalation Benzo(a)pyrene Equivalents 2.4E-8 mg/m*® 9.9E-11 (mg/m®) 1.1E-03 (ug/m®y* 1.1E-10 4.6E-10 (mg/m®) NA (mg/m?®) -
Benzo(g,h,)perylene 11E-8 mg/m® 1.6E-11 (mg/m®) NA (ug/m®y™* -- 2.2E-10 (mg/m®) NA (mg/m®) -
Fluoranthene 1.7E-8 mg/m® 2.3E-11 (mg/m®) NA (ug/m®y™* -- 3.2E-10 (mg/m®) NA (mg/m®) -
Naphthalene 3.5E-5 mg/m*® 4.8E-08 (mg/m®) 3.4E-05 (ug/m®y* 1.6E-09 6.7E-07 (mg/m®) 3.0E-03 (mg/m®) 0.0002
Phenanthrene 3.5E-4 mg/m® 4.8E-07 (mg/m?) NA (ug/m?)™* -- 6.7E-06 (mg/m?) NA (mg/m®) -
Pyrene 1.8E-8 mg/m® 2.4E-11 (mg/m®) NA (ug/m®y™* -- 3.4E-10 (mg/m®) NA (mg/m®) -
Aluminum 1.2E-6 mg/m*® 1.76-09 (mg/m®) NA (ug/m®y* -- 2.36-08 (mg/m®) 5.0E-03 (mg/m®) 0.000005
Arsenic 1.4E-9 mg/m*® 1.96-12 (mg/m®) 4.3€-03 (ug/m®y* 8.1E-12 2.6E-11 (mg/m®) 1.56-05 (mg/m®) 0.000002
Chromium 1.8E-9 mg/m*® 7.26-12 (mg/m®) 8.4E-02 (ug/m®y* 6.1E-10 3.4E-11 (mg/m®) 1.0E-04 (mg/m®) 0.0000003
Cobalt 1.4E-9 mg/m*® 1.96-12 (mg/m®) 9.0E-03 (ug/m®y* 17611 2.7E-11 (mg/m®) 6.0E-06 (mg/m®) 0.000004
Iron 2.8E-6 mg/m® 3.9E-09 (mg/m®) NA (ug/m®y™* -- 5.4E-08 (mg/m®) NA (mg/m®) -
Lead 1.2E-8 mg/m® 1.6E-11 (mg/m®) NA (ug/m®y™* -- 2.3E-10 (mg/m®) NA (mg/m®) -
Manganese 4.9E-8 mg/m*® 6.8E-11 (mg/m®) NA (ug/m®y™* -- 9.5E-10 (mg/m®) 5.0E-05 (mg/m®) 0.00002
Exp. Route Total 2.4E-09 0.0003
Exposure Point Total 2.4E-09 0.0003
Exposure Medium Total 2.4E-09 0.0003
Medium Total 1.0E-05 0.004
Total of Receptor Risks Across All Media 1.0E-05 Total of Receptor Hazards Across All Media 0.004
Notes:

1 - Mutagenic chemicals were evaluated in accordance with USEPA's

Guidance for g

from Early-Life Exposure to Carcinogens (2005).

3/25/2010



|Scenario Timeframe: Current

[Receptor Population: Recreational Users

[Receptor Age: Adult

TABLE 7.4.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

CENTRAL TENDENCY EXPOSURES

CARR POINT, PORTSMOUTH, RHODE ISLAND

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient
Value Units Value Units Value Units Value Units
[Surface Soil Surface Soil MRP Site 1 Ingestion Benzo(a)pyrene Equivalents 266 mg/kg 2.6E-07 (mgl/kg/day) 7.3E+00 (mg/kg/day)-1 1.9E-06 3.6E-06 (mgl/kg/day) NA (mg/kg/day) -
Benzo(g,h.iperylene 126 mg/kg 1.2E-07 (mgl/kg/day) NA (mg/kg/day)-1 -- 1.7E-06 (mgl/kg/day) 3.0E-02 (mg/kg/day) 0.00006
Fluoranthene 182 mg/kg 1.8E-07 (mgl/kg/day) NA (mg/kg/day)-1 -- 2.5E-06 (mgl/kg/day) 4.0E-02 (mg/kg/day) 0.00006
Naphthalene 1.90 mg/kg 1.9E-09 (mgl/kg/day) NA (mg/kg/day)-1 -- 2.6E-08 (mgl/kg/day) 2.0E-02 (mgl/kg/day) 0.000001
Phenanthrene 117 mag/kg 1.1E-07 (mgl/kg/day) NA (mg/kg/day)-1 -- 1.6E-06 (mgl/kg/day) 3.0E-02 (mg/kg/day) 0.00005
Pyrene 196 mag/kg 1.9e-07 (mgl/kg/day) NA (mg/kg/day)-1 -- 2.7E-06 (mgl/kg/day) 3.0E-02 (mgl/kg/day) 0.00009
Aluminum 13400 mglkg 1.36-05 (mglkg/day) NA (mg/kg/day)-1 - 1.8E-04 (mglkg/day) 1.0E+00 (mglkg/day) 0.0002
Arsenic 15.1 mglkg 1.56-08 (mglkg/day) 1.5E+00 (mg/kg/day)-1 2.26-08 2.1E-07 (mg/kg/day) 3.0E-04 (mglkg/day) 0.0007
Chromium 19.4 mag/kg 1.9E-08 (mg/kg/day) 5.0E-01 (mg/kg/day)-1 9.5E-09 2.7E-07 (mgl/kg/day) 3.0E-03 (mgl/kg/day) 0.00009
Cobalt 153 mg/kg 1.5E-08 (mg/kg/day) NA (mg/kg/day)-1 -- 2.1E-07 (mg/kg/day) 3.0E-04 (mgl/kg/day) 0.0007
Iron 31200 mg/kg 3.1E-05 (mgl/kg/day) NA (mg/kg/day)-1 -- 4.3E-04 (mg/kg/day) 7.0E-01 (mgl/kg/day) 0.0006
Lead 130 mag/kg 1.3E-07 (mgl/kg/day) NA (mg/kg/day)-1 -- 1.8E-06 (mgl/kg/day) NA (mg/kg/day) -
Manganese 543 mg/kg 5.3E-07 (mgl/kg/day) NA (mg/kg/day)-1 -- 7.4E-06 (mg/kg/day) 1.4E-01 (mgl/kg/day) 0.00005
Exp. Route Total 1.9E-06 0.003
Dermal Benzo(a)pyrene Equivalents 266 mg/kg 3.9E-08 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 2.8E-07 5.4E-07 (mg/kg/day) NA (mg/kg/day) -
Benzo(g,h,iperylene 126 mag/kg 1.8E-08 (mgl/kg/day) NA (mg/kg/day)-1 -- 2.6E-07 (mgl/kg/day) 3.0E-02 (mg/kg/day) 0.000009
Fluoranthene 182 mg/kg 2.6E-08 (mgl/kg/day) NA (mg/kg/day)-1 -- 3.7E-07 (mgl/kg/day) 4.0E-02 (mg/kg/day) 0.000009
Naphthalene 1.90 mg/kg 2.8E-10 (mg/kg/day) NA (mg/kg/day)-1 -- 3.9E-09 (mgl/kg/day) 2.0E-02 (mgl/kg/day) 0.0000002
Phenanthrene 117 mg/kg 1.7E-08 (mg/kg/day) NA (mg/kg/day)-1 -- 2.4E-07 (mgl/kg/day) 3.0E-02 (mg/kg/day) 0.000008
Pyrene 196 mg/kg 2.8E-08 (mg/kg/day) NA (mg/kg/day)-1 -- 4.0E-07 (mgl/kg/day) 3.0E-02 (mgl/kg/day) 0.00001
Aluminum 13400 mg/kg 0.0E+00 (mgl/kg/day) NA (mg/kg/day)-1 .- 0.0E+00 (mgl/kg/day) 1.0E+00 (mg/kg/day) -
Arsenic 15.1 mglkg 5.1E-10 (mglkg/day) 1.56+00 (mg/kg/day)-1 7.6E-10 7.1E-09 (mglkg/day) 3.0E-04 (mglkg/day) 0.00002
Chromium 194 mglkg 0.0E+00 (mg/kg/day) 2.0E+01 (mg/kg/day)-1 -- 0.0E+00 (mglkg/day) 7.5E-05 (mglkg/day) -
Cobalt 15.3 mglkg 0.0E+00 (mg/kg/day) NA (mglkg/day)-1 -- 0.0E+00 (mg/kg/day) 3.0E-04 (mglkg/day) -
Iron 31200 mg/kg 0.0E+00 (mgl/kg/day) NA (mg/kg/day)-1 .- 0.0E+00 (mgl/kg/day) 7.0E-01 (mg/kg/day) -
Lead 130 mglkg 0.0E+00 (mg/kg/day) NA (mglkg/day)-1 -- 0.0E+00 (mglkg/day) NA (mglkg/day) -
Manganese 543 mg/kg 0.0E+00 (mgl/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mgl/kg/day) 5.6E-03 (mg/kg/day) -
Exp. Route Total 2.8E-07 0.00006
Exposure Point Total 2.2E-06 0.003
Exposure Medium Total 2.2E-06 0.003
Air MRP Site 1 Inhalation Benzo(a)pyrene Equivalents 2.4E-8 mg/m3 3.3E-11 (mg/m3) 1.1E-03 (ug/m3)-1 3.6E-11 4.6E-10 (mg/m3) NA (mg/m3) -
Benzo(g,h,iperylene 1.1E-8 mg/m3 1.6E-11 (mg/m3) NA (ug/m3)-1 -- 2.2E-10 (mg/m3) NA (mg/m3) -
Fluoranthene 1.7E-8 mg/m3 2.3E-11 (mg/m3) NA (ug/m3)-1 -- 3.2E-10 (mg/m3) NA (mg/m3) -
Naphthalene 3.5E-5 mg/m3 4.8E-08 (mg/m3) 3.4E-05 (ug/m3)-1 1.6E-09 6.7E-07 (mg/m3) 3.0E-03 (mg/m3) 0.0002
Phenanthrene 3.5E-4 mg/m3 4.8E-07 (mg/m3) NA (ug/m3)-1 -- 6.7E-06 (mg/m3) NA (mg/m3) -
Pyrene 1.8E-8 mg/m3 2.4E-11 (mg/m3) NA (ug/m3)-1 -- 3.4E-10 (mg/m3) NA (mg/m3) -
Aluminum 1.2E-6 mg/m3 1.7E-09 (mg/m3) NA (ug/m3)-1 -- 2.3E-08 (mg/m3) 5.0E-03 (mg/m3) 0.000005
| Arsenic 1.4E-9 mg/m3 1.9E-12 (mg/m3) 4.3E-03 (ug/m3)-1 8.1E-12 2.6E-11 (mg/m3) 1.5E-05 (mg/m3) 0.000002
Chromium 1.8E-9 mg/m3 2.4E-12 (mg/m3) 8.4E-02 (ug/m3)-1 2.0E-10 3.4E-11 (mg/m3) 1.0E-04 (mg/m3) 0.0000003
Cobalt 1.4E-9 mg/m3 1.9E-12 (mg/m3) 9.0E-03 (ug/m3)-1 1.7E-11 2.7E-11 (mg/m3) 6.0E-06 (mg/m3) 0.000004
Iron 2.8E-6 mg/m3 3.9E-09 (mg/m3) NA (ug/m3)-1 -- 5.4E-08 (mg/m3) NA (mg/m3) -
Lead 1.2E-8 mg/m3 1.6E-11 (mg/m3) NA (ug/m3)-1 -- 2.3E-10 (mg/m3) NA (mg/m3) -
Manganese 4.9E-8 mg/m3 6.8E-11 (mg/m3) NA (ug/m3)-1 -- 9.5E-10 (mg/m3) 5.0E-05 (mg/m3) 0.00002
Exp. Route Total 1.9E-09 0.0003
Exposure Point Total 1.9E-09 0.0003
Exposure Medium Total 1.9E-09 0.0003
Medium Total 2.2E-06 0.003
Total of Receptor Risks Across All Media 2.2E-06 Total of Receptor Hazards Across All Media 0.003
Notes:

1 - Mutagenic chemicals were evaluated in accordance with USEPA's

tal Guidance for g

from Early-Life Exposure to Carcinogens (2005).
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Scenario Timeframe: Current

Receptor Population: Lifelong Recreational User

[Receptor Age: Lifelong

TABLE 7.5.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS
CENTRAL TENDENCY EXPOSURES
CARR POINT, PORTSMOUTH, RHODE ISLAND

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient
Value Units Value Units Value Units Value Units
[Surface Soil Surface Soil MRP Site 1 Ingestion Benzo(a)pyrene Equivalents 266 mg/kg 6.9E-06 (mgl/kg/day) 7.3E+00 (mg/kg/day)™* 5.0E-05
Benzo(g,h,i)perylene 126 mg/kg 6.3E-07 (mg/kg/day) NA (mg/kglday)™ .-
Fluoranthene 182 mg/kg 9.1E-07 (mg/kg/day) NA (mg/kglday)™ .-
Naphthalene 1.90 mg/kg 9.5E-09 (mg/kg/day) NA (mg/kg/day)™* -
Phenanthrene 117 mg/kg 5.9E-07 (mg/kg/day) NA (mg/kg/day)™* -
Pyrene 196 mg/kg 9.8E-07 (mg/kg/day) NA (mg/kg/day)™* -
Aluminum 13400 mg/kg 6.7E-05 (mg/kg/day) NA (mg/kg/day)™* -
Arsenic 15.1 mg/kg 7.6E-08 (mg/kg/day) 1.5E+00 (mg/kg/day)™* 1.1E-07
Chromium 194 mg/kg 5.0E-07 (mg/kg/day) 5.0E-01 (mg/kg/day)™* 2.5E-07
Cobalt 15.3 mg/kg 7.7E-08 (mg/kg/day) NA (mg/kg/day)™* -
Iron 31200 mg/kg 1.6E-04 (mg/kg/day) NA (mg/kg/day)™* -
Lead 130 mg/kg 6.5E-07 (mg/kg/day) NA (mg/kg/day)™* -
Manganese 543 mg/kg 2.7E-06 (mg/kg/day) NA (mg/kg/day)™* --
Exp. Route Total 5.1E-05
Dermal Benzo(a)pyrene Equivalents 266 mg/kg 1.0E-06 (mgl/kg/day) 7.3E+00 (mg/kg/day)™* 7.3E-06
Benzo(g,h,i)perylene 126 mg/kg 9.3E-08 (mg/kg/day) NA (mg/kg/day)™ .-
Fluoranthene 182 mg/kg 1.3E-07 (mg/kg/day) NA (mg/kg/day)™* -
Naphthalene 1.90 mg/kg 1.4E-09 (mg/kg/day) NA (mg/kg/day)™* -
Phenanthrene 117 mg/kg 8.6E-08 (mg/kg/day) NA (mg/kg/day)™* -
Pyrene 196 mg/kg 1.4E-07 (mg/kg/day) NA (mg/kg/day)™* -
Aluminum 13400 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)™* -
Arsenic 15.1 mg/kg 2.6E-09 (mg/kg/day) 1.5E+00 (mg/kg/day)™* 3.8E-09
Chromium 194 mg/kg 0.0E+00 (mg/kg/day) 2.0E+01 (mg/kg/day)™* -
Cobalt 15.3 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)™* -
Iron 31200 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)™* -
Lead 130 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)™* -
Manganese 543 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)™* --
Exp. Route Total 7.3E-06
Exposure Point Total 5.8E-05
Exposure Medium Total 5.8E-05
Air MRP Site 1 Inhalation Benzo(a)pyrene Equivalents 2.4E-8 mg/m® 1.6E-10 (mg/m®) 1.1E-03 (ug/m®y* 1.76-10
Benzo(g,h,)perylene 11E-8 mg/m® 2.8E-11 (mg/m®) NA (ug/m®y* --
Fluoranthene 1.7E-8 mg/m® 4.1E-11 (mg/m®) NA (ug/m®y* --
Naphthalene 3.5E-5 mg/m*® 8.6E-08 (mg/m®) 3.4E-05 (ug/m®y* 2.9E-09
Phenanthrene 3.5E-4 mg/m® 8.6E-07 (mg/m®) NA (ug/m®y* --
Pyrene 1.8E-8 mg/m® 4.4E-11 (mg/m®) NA (ug/m®y™* --
Aluminum 1.2E-6 mg/m® 3.0E-09 (mg/m®) NA (ug/m®y* --
Arsenic 1.4E-9 mg/m® 3.4E-12 (mg/m®) 4.3E-03 (ug/m®)™* 15E-11
Chromium 1.8E-9 mg/m® 12E-11 (mg/m®) 8.4E-02 (ug/m®)™* 9.7E-10
Cobalt 1.4E-9 mg/m® 3.4E-12 (mg/m®) 9.0E-03 (ug/m®)™* 3.1E-11
Iron 2.8E-6 mg/m® 7.0E-09 (mg/m®) NA (ug/m®y* --
Lead 1.2E-8 mg/m® 2.9E-11 (mg/m®) NA (ug/m®y* --
Manganese 4.9E-8 mg/m® 1.2E-10 (mg/m®) NA (ug/m®y™* --
Exp. Route Total 4.1E-09
Exposure Point Total 4.1E-09
Exposure Medium Total 4.1E-09
Medium Total 5.8E-05
Total of Receptor Risks Across All Media 5.8E-05
Notes:

1 - Mutagenic chemicals were evaluated in accordance with USEPA's

tal Guidance for 9

from Early-Life Exposure to Carcinogens (2005).
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Scenario Timeframe: Current
Receptor Population: Workers

Receptor Age: Adult

TABLE 9.1.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs
REASONABLE MAXIMUM EXPOSURES

CARR POINT, PORTSMOUTH, RHODE ISLAND

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential
Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total
Surface Soil Surface Soil MRP Site 1 Benzo(a)pyrene Equivalents 9E-06 -- 8E-06 -- 2E-05 NA -- -- -- --
Benzo(g,h,i)perylene -- -- -- -- -- Liver 0.00005 -- 0.00005 0.00010
Fluoranthene -- - -- - -- Liver 0.00006 -- 0.00005 0.0001
Naphthalene -- -- -- -- -- Body Weight 0.000001 -- 0.000001 0.000002
Phenanthrene -- -- -- -- -- Kidney 0.00005 -- 0.00004 0.00009
Pyrene -- -- -- -- -- Kidney 0.00008 -- 0.00007 0.0002
Aluminum -- -- -- -- -- CNS 0.0002 -- -- 0.0002
Arsenic 1E-07 -- 2E-08 -- 1E-07 Skin, CVS 0.0006 -- 0.0001 0.0008
Chromium 4E-08 - -- - 4E-08 Fetotoxicity, GS, Bone 0.00008 -- - 0.00008
Cobalt -- -- -- -- -- Blood 0.0006 -- - 0.0006
Iron -- -- -- -- -- GS 0.0006 -- -- 0.0006
Lead -- - -- - -- NA - -- - -
Manganese -- -- -- -- - - CNS 0.00005 -- -- 0.00005
[Chemical Total 9E-06 - 8E-06 - 2E-05 0.002 - 0.0003 0.003
Exposure Point Total 2E-05 0.003
Exposure Medium Total 2E-05 0.003
Air MRP Site 1 Benzo(a)pyrene Equivalents - 3E-11 - - 3E-11 NA -- - -- -
Benzo(g,h,i)perylene - -- - - -- NA -- - -- -
Fluoranthene - -- - - -- NA -- - -- -
Naphthalene - 1E-09 - - 1E-09 Nasal -- 0.00003 -- 0.00003
Phenanthrene - -- - - -- NA -- - -- -
Pyrene - -- - - -- NA -- - -- -
Aluminum - -- - - -- CNS -- 0.0000007 -- 0.0000007
Arsenic - 6E-12 - - 6E-12 NA -- 0.0000003 -- 0.0000003
Chromium - 2E-10 - - 2E-10 NA -- 0.00000005 -- 0.00000005
Cobalt - 1E-11 - - 1E-11 Lungs -- 0.0000007 -- 0.0000007
Iron - -- - - -- NA -- - -- -
Lead - -- - - -- NA -- - -- -
Manganese - -- - -- -- CNS -- 0.000003 -- 0.000003
[Chemical Total -- 1E-09 -- -- 1E-09 -- 0.00004 -- 0.00004
Exposure Point Total 1E-09 0.00004
Exposure Medium Total 1E-09 0.00004
Medium Total 2E-05 0.003
Receptor Total Receptor Risk Total 2E-05 Receptor HI Total 0.003
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Scenario Timeframe: Current

Receptor Population: Recreational Users

Receptor Age: Child

TABLE 9.2.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs
REASONABLE MAXIMUM EXPOSURES

CARR POINT, PORTSMOUTH, RHODE ISLAND

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential
Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total
Surface Soil Surface Soil MRP Site 1 Benzo(a)pyrene Equivalents 4E-04 - 1E-04 - 6E-04 NA - -- - -
Benzo(g,h,i)perylene -- - -- - -- Liver 0.002 -- 0.0008 0.003
Fluoranthene -- - -- - -- Liver 0.002 -- 0.0008 0.003
Naphthalene -- - -- - -- Body Weight 0.00005 -- 0.00002 0.00007
Phenanthrene -- - -- - -- Kidney 0.002 -- 0.0007 0.003
Pyrene -- - -- - -- Kidney 0.003 -- 0.001 0.005
Aluminum -- - -- - -- CNS 0.007 -- - 0.007
Arsenic 8E-07 - 7E-08 - 9E-07 Skin, CVS 0.03 -- 0.002 0.03
Chromium 2E-06 - -- - 2E-06 Fetotoxicity, GS, Bone 0.003 -- - 0.003
Cobalt -- - -- - -- Blood 0.03 -- - 0.03
Iron -- - -- - -- GS 0.02 -- - 0.02
Lead -- - -- - -- NA - -- - -
Manganese -- - -- - -- CNS 0.002 -- - 0.002
Chemical Total 4E-04 - 1E-04 - 6E-04 0.10 - 0.006 0.1
Exposure Point Total 6E-04 0.1
Exposure Medium Total 6E-04 0.1
Air MRP Site 1 Benzo(a)pyrene Equivalents - 4E-10 - - 4E-10 NA -- - -- -
Benzo(g,h,i)perylene -- -- -- - -- NA -- -- -- -
Fluoranthene - -- - - -- NA -- - -- -
Naphthalene -- 3E-09 -- - 3E-09 Nasal -- 0.0004 -- 0.0004
Phenanthrene - -- -- - -- NA -- - -- -
Pyrene -- -- -- - -- NA -- -- -- -
Aluminum - -- - - -- CNS -- 0.000009 -- 0.000009
Arsenic -- 2E-11 -- - 2E-11 NA -- 0.000004 -- 0.000004
Chromium - 2E-09 - - 2E-09 NA -- 0.0000007 -- 0.0000007
Cobalt -- 3E-11 -- - 3E-11 Lungs -- 0.000009 -- 0.000009
Iron - -- - - -- NA -- - -- -
Lead -- -- -- - -- NA -- -- -- -
Manganese -- -- -- - -- CNS -- 0.00004 -- 0.00004
Chemical Total - 6E-09 - - 6E-09 -- 0.0005 -- 0.0005
Exposure Point Total 6E-09 0.0005
Exposure Medium Total 6E-09 0.0005
Medium Total 6E-04 0.1
Receptor Total Receptor Risk Total 6E-04 Receptor HI Total 0.1

Notes:

1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).
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Scenario Timeframe: Current

Receptor Population: Recreational Users

Receptor Age: Older Child

TABLE 9.3.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs
REASONABLE MAXIMUM EXPOSURES

CARR POINT, PORTSMOUTH, RHODE ISLAND

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential
Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total
Surface Soil Surface Soil MRP Site 1 Benzo(a)pyrene Equivalents 4E-05 - 2E-05 - 5E-05 NA - -- - -
Benzo(g,h,i)perylene -- - -- - -- Liver 0.0004 -- 0.0002 0.0005
Fluoranthene -- - -- - -- Liver 0.0004 -- 0.0002 0.0006
Naphthalene -- - -- - -- Body Weight 0.000008 -- 0.000004 0.00001
Phenanthrene -- - -- - -- Kidney 0.0003 -- 0.0002 0.0005
Pyrene -- - -- - -- Kidney 0.0006 -- 0.0003 0.0008
Aluminum -- - -- - -- CNS 0.001 -- - 0.001
Arsenic 1E-07 - 2E-08 - 2E-07 Skin, CVS 0.004 -- 0.0005 0.005
Chromium 2E-07 - -- - 2E-07 Fetotoxicity, GS, Bone 0.0006 -- - 0.0006
Cobalt -- - -- - -- Blood 0.004 -- - 0.004
Iron -- - -- - -- GS 0.004 -- - 0.004
Lead -- - -- - -- NA - -- - -
Manganese -- - -- - -- CNS 0.0003 -- - 0.0003
Chemical Total 4E-05 - 2E-05 - 5E-05 0.02 - 0.001 0.02
Exposure Point Total 5E-05 0.02
Exposure Medium Total 5E-05 0.02
Air MRP Site 1 Benzo(a)pyrene Equivalents - 2E-10 - - 2E-10 NA -- - -- -
Benzo(g,h,i)perylene -- -- -- - -- NA -- -- -- -
Fluoranthene - -- - - -- NA -- -- -- -
Naphthalene -- 3E-09 -- - 3E-09 Nasal -- 0.0004 -- 0.0004
Phenanthrene - -- - - -- NA -- - -- -
Pyrene -- -- -- - -- NA -- -- -- -
Aluminum - -- - - -- CNS -- 0.000009 -- 0.000009
Arsenic -- 2E-11 -- - 2E-11 NA -- 0.000004 -- 0.000004
Chromium - 1E-09 - - 1E-09 NA -- 0.0000007 -- 0.0000007
Cobalt -- 3E-11 -- - 3E-11 Lungs -- 0.000009 -- 0.000009
Iron - -- - - -- NA -- - -- -
Lead -- -- -- - -- NA -- -- -- -
Manganese -- -- -- - -- CNS -- 0.00004 -- 0.00004
(Chemical Total - 5E-09 - - 5E-09 -- 0.0005 -- 0.0005
Exposure Point Total 5E-09 0.0005
Exposure Medium Total 5E-09 0.0005
Medium Total 5E-05 0.02
Receptor Total Receptor Risk Total 5E-05 Receptor HI Total 0.02

Notes:

1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).
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Scenario Timeframe: Current

Receptor Age: Adult

Receptor Population: Recreational Users

TABLE 9.4.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs
REASONABLE MAXIMUM EXPOSURES

CARR POINT, PORTSMOUTH, RHODE ISLAND

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential
Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total
Surface Soil Surface Soil MRP Site 1 Benzo(a)pyrene Equivalents 8E-06 - 4E-06 - 1E-05 NA - -- - -
Benzo(g,h,i)perylene -- - -- - -- Liver 0.0002 -- 0.0001 0.0003
Fluoranthene -- - -- - -- Liver 0.0002 -- 0.0001 0.0004
Naphthalene -- - -- - -- Body Weight 0.000005 -- 0.000003 0.000008
Phenanthrene -- - -- - -- Kidney 0.0002 -- 0.0001 0.0003
Pyrene -- - -- - -- Kidney 0.0004 -- 0.0002 0.0005
Aluminum -- - -- - -- CNS 0.0007 -- - 0.0007
Arsenic 9E-08 - 1E-08 - 1E-07 Skin, CVS 0.003 -- 0.0003 0.003
Chromium 4E-08 - -- - 4E-08 Fetotoxicity, GS, Bone 0.0004 -- - 0.0004
Cobalt -- - -- - -- Blood 0.003 -- - 0.003
Iron -- - -- - -- GS 0.002 -- - 0.002
Lead -- - -- - -- NA - -- - -
Manganese -- - -- - -- CNS 0.0002 -- - 0.0002
Chemical Total 8E-06 - 4E-06 - 1E-05 0.01 - 0.0009 0.01
Exposure Point Total 1E-05 0.01
Exposure Medium Total 1E-05 0.01
Air MRP Site 1 Benzo(a)pyrene Equivalents - 7E-11 - - 7E-11 NA -- - -- -
Benzo(g,h,i)perylene -- -- -- - -- NA -- -- -- -
Fluoranthene - -- - - -- NA -- - -- -
Naphthalene -- 3E-09 -- - 3E-09 Nasal -- 0.0004 -- 0.0004
Phenanthrene - -- - - -- NA -- - -- -
Pyrene -- -- -- - -- NA -- -- -- -
Aluminum - -- - - -- CNS -- 0.000009 -- 0.000009
Arsenic -- 2E-11 -- - 2E-11 NA -- 0.000004 -- 0.000004
Chromium - 4E-10 - - 4E-10 NA -- 0.0000007 -- 0.0000007
Cobalt -- 3E-11 -- - 3E-11 Lungs -- 0.000009 -- 0.000009
Iron - -- - - -- NA -- - -- -
Lead -- -- -- - -- NA -- -- -- -
Manganese -- -- -- - -- CNS -- 0.00004 -- 0.00004
Chemical Total - 4E-09 - - 4E-09 -- 0.0005 -- 0.0005
Exposure Point Total 4E-09 0.0005
Exposure Medium Total 4E-09 0.0005
Medium Total 1E-05 0.01
Receptor Total Receptor Risk Total 1E-05 Receptor HI Total 0.01

Notes:

1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).
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Scenario Timeframe: Current

Receptor Population: Lifelong Recreational User
Receptor Age: Lifelong (Child and Adult)

TABLE 9.5.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs
REASONABLE MAXIMUM EXPOSURES

CARR POINT, PORTSMOUTH, RHODE ISLAND

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential
Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total
Surface Soil Surface Soil MRP Site 1 Benzo(a)pyrene Equivalents 5E-04 -- 2E-04 -- 7E-04
Benzo(g,h,i)perylene -- -- .- -- -
Fluoranthene -- - -- - --
Naphthalene -- -- -- -- --
Phenanthrene -- - -- - --
Pyrene -- -- -- -- --
Aluminum -- - -- - --
Arsenic 1E-06 -- 1E-07 -- 2E-06
Chromium 3E-06 - -- - 3E-06
Cobalt -- - -- - --
Iron -- - -- - --
Lead -- - -- - --
Manganese -- -- -- -- --
(Chemical Total 5E-04 - 2E-04 - 7E-04
Exposure Point Total 7E-04
Exposure Medium Total 7E-04
Air MRP Site 1 Benzo(a)pyrene Equivalents - 1E-09 - - 1E-09
Benzo(g,h,i)perylene - -- - - --
Fluoranthene - -- - - --
Naphthalene - 2E-08 - - 2E-08
Phenanthrene - -- - - --
Pyrene - -- - - --
Aluminum - -- - - --
Arsenic - 1E-10 - - 1E-10
Chromium - 6E-09 - - 6E-09
Cobalt - 2E-10 - - 2E-10
Iron - -- - - --
Lead - -- - - --
Manganese - -- - -- --
[Chemical Total - 3E-08 - - 3E-08
Exposure Point Total 3E-08
Exposure Medium Total 3E-08
Medium Total 7E-04
Receptor Total Receptor Risk Total 7E-04

Notes:

1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).
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Scenario Timeframe: Current
Receptor Population: Workers

Receptor Age: Adult

TABLE 9.1.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs
CENTRAL TENDENCY EXPOSURES

CARR POINT, PORTSMOUTH, RHODE ISLAND

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential
Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total
Surface Soil Surface Soil MRP Site 1 Benzo(a)pyrene Equivalents 2E-06 -- 2E-06 -- 4E-06 NA -- -- -- --
Benzo(g,h,i)perylene -- -- -- -- -- Liver 0.00003 -- 0.00004 0.00006
Fluoranthene -- - -- - -- Liver 0.00003 -- 0.00004 0.00007
Naphthalene -- -- -- -- -- Body Weight 0.0000006 -- 0.0000008 0.000001
Phenanthrene -- -- -- -- -- Kidney 0.00002 -- 0.00003 0.00006
Pyrene -- -- -- -- -- Kidney 0.00004 -- 0.00006 0.00010
Aluminum -- -- -- -- -- CNS 0.00009 -- -- 0.00009
Arsenic 2E-08 -- 6E-09 -- 2E-08 Skin, CVS 0.0003 -- 0.0001 0.0004
Chromium 8E-09 - -- - 8E-09 Fetotoxicity, GS, Bone 0.00004 -- - 0.00004
Cobalt -- -- -- -- -- Blood 0.0003 -- - 0.0003
Iron -- -- -- -- -- GS 0.0003 -- -- 0.0003
Lead -- - -- - -- NA - -- - -
Manganese -- -- -- -- - - CNS 0.00002 -- -- 0.00002
[Chemical Total 2E-06 - 2E-06 - 4E-06 0.001 - 0.0003 0.001
Exposure Point Total 4E-06 0.001
Exposure Medium Total 4E-06 0.001
Air MRP Site 1 Benzo(a)pyrene Equivalents - 1E-11 - - 1E-11 NA -- - -- -
Benzo(g,h,i)perylene - -- - - -- NA -- - -- -
Fluoranthene - -- - - -- NA -- - -- -
Naphthalene - 5E-10 - - 5E-10 Nasal -- 0.00003 -- 0.00003
Phenanthrene - -- - - -- NA -- - -- -
Pyrene - -- - - -- NA -- - -- -
Aluminum - -- - - -- CNS -- 0.0000007 -- 0.0000007
Arsenic - 2E-12 - - 2E-12 NA -- 0.0000003 -- 0.0000003
Chromium - 6E-11 - - 6E-11 NA -- 0.00000005 -- 0.00000005
Cobalt - 5E-12 - - 5E-12 Lungs -- 0.0000007 -- 0.0000007
Iron - -- - - -- NA -- - -- -
Lead - -- - - -- NA -- - -- -
Manganese - -- - -- -- CNS -- 0.000003 -- 0.000003
[Chemical Total -- 5E-10 -- -- 5E-10 -- 0.00004 -- 0.00004
Exposure Point Total 5E-10 0.00004
Exposure Medium Total 5E-10 0.00004
Medium Total 4E-06 0.002
Receptor Total Receptor Risk Total 4E-06 Receptor HI Total 0.002
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Scenario Timeframe: Current

Receptor Population: Recreational Users

Receptor Age: Child

TABLE 9.2.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs
CENTRAL TENDENCY EXPOSURES

CARR POINT, PORTSMOUTH, RHODE ISLAND

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential
Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total
Surface Soil Surface Soil MRP Site 1 Benzo(a)pyrene Equivalents 1E-04 - 1E-05 - 1E-04 NA - -- - -
Benzo(g,h,i)perylene -- - -- - -- Liver 0.0005 -- 0.00008 0.0006
Fluoranthene -- - -- - -- Liver 0.0006 -- 0.00008 0.0007
Naphthalene -- - -- - -- Body Weight 0.00001 -- 0.000002 0.00001
Phenanthrene -- - -- - -- Kidney 0.0005 -- 0.00007 0.0006
Pyrene -- - -- - -- Kidney 0.0008 -- 0.0001 0.0010
Aluminum -- - -- - -- CNS 0.002 -- - 0.002
Arsenic 2E-07 - 7E-09 - 2E-07 Skin, CVS 0.006 -- 0.0002 0.007
Chromium 5E-07 - -- - 5E-07 Fetotoxicity, GS, Bone 0.0008 -- - 0.0008
Cobalt -- - -- - -- Blood 0.007 -- - 0.007
Iron -- - -- - -- GS 0.006 -- - 0.006
Lead -- - -- - -- NA - -- - -
Manganese -- - -- - -- CNS 0.0005 -- - 0.0005
(Chemical Total 1E-04 - 1E-05 - 1E-04 0.02 - 0.0006 0.02
Exposure Point Total 1E-04 0.02
Exposure Medium Total 1E-04 0.02
Air MRP Site 1 Benzo(a)pyrene Equivalents - 2E-10 - - 2E-10 NA -- - -- -
Benzo(g,h,i)perylene -- -- -- - -- NA -- -- -- -
Fluoranthene - -- - - -- NA -- -- -- -
Naphthalene -- 2E-09 -- - 2E-09 Nasal -- 0.0002 -- 0.0002
Phenanthrene - -- - - -- NA -- - -- -
Pyrene -- -- -- - -- NA -- -- -- -
Aluminum - -- - - -- CNS -- 0.000005 -- 0.000005
Arsenic -- 8E-12 -- - 8E-12 NA -- 0.000002 -- 0.000002
Chromium - 1E-09 - - 1E-09 NA -- 0.0000003 -- 0.0000003
Cobalt -- 2E-11 -- - 2E-11 Lungs -- 0.000004 -- 0.000004
Iron - -- - - -- NA -- - -- -
Lead -- -- -- - -- NA -- -- -- -
Manganese -- -- -- - -- CNS -- 0.00002 -- 0.00002
(Chemical Total - 3E-09 - - 3E-09 -- 0.0003 -- 0.0003
Exposure Point Total 3E-09 0.0003
Exposure Medium Total 3E-09 0.0003
Medium Total 1E-04 0.02
Receptor Total Receptor Risk Total 1E-04 Receptor HI Total 0.02

Notes:

1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).
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Scenario Timeframe: Current

Receptor Population: Recreational Users

Receptor Age: Older Child

TABLE 9.3.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs
CENTRAL TENDENCY EXPOSURES

CARR POINT, PORTSMOUTH, RHODE ISLAND

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential
Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total
Surface Soil Surface Soil MRP Site 1 Benzo(a)pyrene Equivalents 9E-06 - 1E-06 - 1E-05 NA - -- - -
Benzo(g,h,i)perylene -- - -- - -- Liver 0.00009 -- 0.00001 0.0001
Fluoranthene -- - -- - -- Liver 0.00010 -- 0.00001 0.0001
Naphthalene -- - -- - -- Body Weight 0.000002 -- 0.0000003 0.000002
Phenanthrene -- - -- - -- Kidney 0.00008 -- 0.00001 0.00010
Pyrene -- - -- - -- Kidney 0.0001 -- 0.00002 0.0002
Aluminum -- - -- - -- CNS 0.0003 -- - 0.0003
Arsenic 3E-08 - 1E-09 - 4E-08 Skin, CVS 0.001 -- 0.00004 0.001
Chromium 4E-08 - -- - 4E-08 Fetotoxicity, GS, Bone 0.0001 -- - 0.0001
Cobalt -- - -- - -- Blood 0.001 -- - 0.001
Iron -- - -- - -- GS 0.0009 -- - 0.0009
Lead -- - -- - -- NA - -- - -
Manganese -- - -- - -- CNS 0.00008 -- - 0.00008
[Chemical Total 9E-06 - 1E-06 - 1E-05 0.004 - 0.00010 0.004
Exposure Point Total 1E-05 0.004
Exposure Medium Total 1E-05 0.004
Air MRP Site 1 Benzo(a)pyrene Equivalents - 1E-10 - - 1E-10 NA -- - -- -
Benzo(g,h,i)perylene - -- - - -- NA -- -- -- -
Fluoranthene - -- - - -- NA -- -- -- -
Naphthalene - 2E-09 - - 2E-09 Nasal -- 0.0002 -- 0.0002
Phenanthrene - -- - - -- NA -- -- -- -
Pyrene - -- - - -- NA -- - -- -
Aluminum - -- - - -- CNS -- 0.000005 -- 0.000005
Arsenic - 8E-12 - - 8E-12 NA -- 0.000002 -- 0.000002
Chromium - 6E-10 - - 6E-10 NA -- 0.0000003 -- 0.0000003
Cobalt - 2E-11 - - 2E-11 Lungs -- 0.000004 -- 0.000004
Iron - -- - - -- NA -- - -- -
Lead - -- - - -- NA -- -- -- -
Manganese - -- - - -- CNS -- 0.00002 -- 0.00002
IChemical Total - 2E-09 - - 2E-09 -- 0.0003 -- 0.0003
Exposure Point Total 2E-09 0.0003
Exposure Medium Total 2E-09 0.0003
Medium Total 1E-05 0.004
Receptor Total Receptor Risk Total 1E-05 Receptor HI Total 0.004
Notes:

1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).
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Scenario Timeframe: Current

Receptor Population: Recreational Users

Receptor Age: Adult

TABLE 9.4.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs
CENTRAL TENDENCY EXPOSURES

CARR POINT, PORTSMOUTH, RHODE ISLAND

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential
Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total
Surface Soil Surface Soil MRP Site 1 Benzo(a)pyrene Equivalents 2E-06 - 3E-07 - 2E-06 NA - -- - -
Benzo(g,h,i)perylene -- - -- - -- Liver 0.00006 -- 0.000009 0.00007
Fluoranthene -- - -- - -- Liver 0.00006 -- 0.000009 0.00007
Naphthalene -- - -- - -- Body Weight 0.000001 -- 0.0000002 0.000001
Phenanthrene -- - -- - -- Kidney 0.00005 -- 0.000008 0.00006
Pyrene -- - -- - -- Kidney 0.00009 -- 0.00001 0.0001
Aluminum -- - -- - -- CNS 0.0002 -- - 0.0002
Arsenic 2E-08 - 8E-10 - 2E-08 skin, CVS 0.0007 -- 0.00002 0.0007
Chromium 9E-09 - -- - 9E-09 Fetotoxicity, GS, Bone 0.00009 -- - 0.00009
Cobalt -- - -- - -- Blood 0.0007 -- - 0.0007
Iron -- - -- - -- GS 0.0006 -- - 0.0006
Lead -- - -- - -- NA - -- - -
Manganese -- - -- - -- CNS 0.00005 -- - 0.00005
Chemical Total 2E-06 - 3E-07 - 2E-06 0.003 - 0.00006 0.003
Exposure Point Total 2E-06 0.003
Exposure Medium Total 2E-06 0.003
Air MRP Site 1 Benzo(a)pyrene Equivalents - 4E-11 - - 4E-11 NA -- - -- -
Benzo(g,h,i)perylene -- -- -- - -- NA -- -- -- -
Fluoranthene - -- - - -- NA -- -- -- -
Naphthalene -- 2E-09 -- - 2E-09 Nasal -- 0.0002 -- 0.0002
Phenanthrene - -- - - -- NA -- - -- -
Pyrene -- -- -- - -- NA -- -- -- -
Aluminum - -- - - -- CNS -- 0.000005 -- 0.000005
Arsenic -- 8E-12 -- - 8E-12 NA -- 0.000002 -- 0.000002
Chromium - 2E-10 - - 2E-10 NA -- 0.0000003 -- 0.0000003
Cobalt -- 2E-11 -- - 2E-11 Lungs -- 0.000004 -- 0.000004
Iron - -- - - -- NA -- - -- -
Lead -- -- -- - -- NA -- -- -- -
Manganese -- -- -- - -- CNS -- 0.00002 -- 0.00002
Chemical Total - 2E-09 - - 2E-09 -- 0.0003 -- 0.0003
Exposure Point Total 2E-09 0.0003
Exposure Medium Total 2E-09 0.0003
Medium Total 2E-06 0.003
Receptor Total Receptor Risk Total 2E-06 Receptor HI Total 0.003

Notes:

1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).
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Scenario Timeframe: Current

Receptor Population: Lifelong Recreational User
Receptor Age: Lifelong (Child and Adult)

TABLE 9.5.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs
CENTRAL TENDENCY EXPOSURES

CARR POINT, PORTSMOUTH, RHODE ISLAND

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential
Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total
Surface Soil Surface Soil MRP Site 1 Benzo(a)pyrene Equivalents 5E-05 -- 7E-06 -- 6E-05
Benzo(g,h,i)perylene -- -- .- -- -
Fluoranthene -- - -- - --
Naphthalene -- -- -- -- --
Phenanthrene -- - -- - --
Pyrene -- -- -- -- --
Aluminum -- - -- - --
Arsenic 1E-07 -- 4E-09 -- 1E-07
Chromium 3E-07 - -- - 3E-07
Cobalt -- - -- - --
Iron -- - -- - --
Lead -- - -- - --
Manganese -- -- -- -- --
[Chemical Total 5E-05 - 7E-06 - 6E-05
Exposure Point Total 6E-05
Exposure Medium Total 6E-05
Air MRP Site 1 Benzo(a)pyrene Equivalents - 2E-10 - - 2E-10
Benzo(g,h,i)perylene - -- - - --
Fluoranthene - -- - - --
Naphthalene - 3E-09 - - 3E-09
Phenanthrene - -- - - --
Pyrene - -- - - --
Aluminum - -- - - --
Arsenic - 1E-11 - - 1E-11
Chromium - 1E-09 - - 1E-09
Cobalt - 3E-11 - - 3E-11
Iron - -- - - --
Lead - -- - - --
Manganese - -- - -- --
[Chemical Total - 4E-09 - - 4E-09
Exposure Point Total 4E-09
Exposure Medium Total 4E-09
Medium Total 6E-05
Receptor Total Receptor Risk Total 6E-05

Notes:

1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).
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CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

Table No.

REASONABLE MAXIMUM EXPOSURES - RELATIVE ABSORPTION FACTORS

7.1.RME
7.2.RME
7.3.RME
7.4.RME
7.5.RME

Workers

Child Recreational Users
Older Child Recreational Users
Adult Recreational Users
Lifelong Recreational Users

CENTRAL TENDENCY EXPOSURES - RELATIVE ABSORPTION FACTORS

7.1.CTE
7.2.CTE
7.3.CTE
7.4.CTE
7.5.CTE

Workers

Child Recreational Users
Older Child Recreational Users
Adult Recreational Users
Lifelong Recreational Users
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Scenario Timeframe: Current
[Receptor Population: Workers
[Receptor Age: Adult

TABLE 7.1.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - RELATIVE ABSORPTION FACTORS
REASONABLE MAXIMUM EXPOSURES

CARR POINT, PORTSMOUTH, RHODE ISLAND

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RD/RfC Hazard Quotient
Value Units Value Units Value Units Value Units
Surface Soil Surface Soil MRP Site 1 Ingestion Equivalents 266 mag/kg 1.2E-06 (mg/kg/day) 2.0E+00 (mglkg/day)'1 2.5E-06 3.4E-06 (mglkg/day) NA (mg/kg/day) -
Benzo(g,h,perylene 126 mg/kg 5.7E-07 (mg/kg/day) NA (mg/kg/day)™* -- 1.6E-06 (mglkg/day) 8.3E-02 (mglkg/day) 0.00002
Fluoranthene 182 malkg 8.3E-07 (mg/kg/day) NA (mg/kg/day)'1 -- 2.3E-06 (mglkg/day) 1.1E-01 (mglkg/day) 0.00002
Naphthalene 1.90 mglkg 8.6E-09 (mg/kg/day) NA (mglkg/day)™ -- 2.4E-08 (mg/kg/day) 5.6E-02 (mg/kg/day) 0.0000004
Phenanthrene 117 ma/kg 5.3E-07 (mg/kg/day) NA (mg/kg/day)'1 -- 1.5E-06 (mglkg/day) 8.3E-02 (mglkg/day) 0.00002
Pyrene 196 mglkg 8.9E-07 (mg/kg/day) NA (mglkg/day)™ -- 2.5E-06 (mg/kg/day) 8.3E-02 (mg/kg/day) 0.00003
Aluminum 13400 mglkg 6.1E-05 (mg/kg/day) NA (mglkglday)'1 -- 1.7E-04 (mglkg/day) 1.0E+00 (mglkg/day) 0.0002
Arsenic 15.1 mglkg 6.9E-08 (mg/kg/day) 1.5E+00 (mglkg/day)™ 1.0E-07 1.9€-07 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.0006
Chromium 19.4 mglkg 8.8E-08 (mg/kg/day) 5.0E-01 (mglkg/day)™ 4.4E-08 2.5E-07 (mg/kg/day) 3.0E-03 (mg/kg/day) 0.00008
Cobalt 15.3 mglkg 7.0E-08 (mg/kg/day) NA (mglkg/day)™ -- 1.9€-07 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.0006
Iron 31200 malkg 1.4E-04 (mg/kg/day) NA (mglkglday)'1 -- 4.0E-04 (mglkg/day) 7.0E-01 (mglkg/day) 0.0006
Lead 130 mglkg 5.9E-07 (mg/kg/day) NA (mglkg/day)™ -- 1.7E-06 (mg/kg/day) NA (mg/kg/day) -
Manganese 543 ma/kg 2.5E-06 (mg/kg/day) NA (mg/kg/day)'1 -- 6.9E-06 (mglkg/day) 1.4E-01 (mglkg/day) 0.00005
Exp. Route Total 2.6E-06 0.002
Dermal Equivalents 266 mg/kg 1.6E-07 (mg/kg/day) 7.3E+00 (mglkg/day)'1 1.2E-06 4.5E-07 (mglkg/day) NA (mg/kg/day) -
Benzo(g,h,perylene 126 mg/kg 3.8E-07 (mg/kg/day) NA (mg/kg/day)™* -- 1.1E-06 (mglkg/day) 3.0E-02 (mglkg/day) 0.00004
Fluoranthene 182 ma/kg 5.5E-07 (mg/kg/day) NA (mg/kg/day)'1 -- 1.5E-06 (mglkg/day) 4.0E-02 (mglkg/day) 0.00004
Naphthalene 1.90 mglkg 5.7E-09 (mg/kg/day) NA (mglkg/day)™ -- 1.6E-08 (mg/kg/day) 2.0E-02 (mg/kg/day) 0.0000008
Phenanthrene 117 malkg 3.5E-07 (mg/kg/day) NA (mg/kg/day)'1 -- 9.8E-07 (mglkg/day) 3.0E-02 (mglkg/day) 0.00003
Pyrene 196 mglkg 5.9E-07 (mg/kg/day) NA (mglkg/day)™ -- 1.6E-06 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.00005
Aluminum 13400 mg/kg 0.0E+00 (mgl/kg/day) NA (mg/kg/day)'1 -- 0.0E+00 (mglkg/day) 1.0E+00 (mg/kg/day) -
Arsenic 15.1 mglkg 1.4E-08 (mg/kg/day) 1.5E+00 (mglkg/day)™ 2.0E-08 3.8E-08 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.0001
Chromium 19.4 ma/kg 0.0E+00 (mgl/kg/day) 2.0E+01 (mglkglday)'1 -- 0.0E+00 (mglkg/day) 7.5E-05 (mg/kg/day) -
Cobalt 15.3 mglkg 0.0E+00 (mg/kg/day) NA (mglkg/day)™ -- 0.0E+00 (mg/kg/day) 3.0E-04 (mg/kg/day) -
Iron 31200 mg/kg 0.0E+00 (mgl/kg/day) NA (mg/kg/day)'1 -- 0.0E+00 (mglkg/day) 7.0E-01 (mg/kg/day) -
Lead 130 mglkg 0.0E+00 (mg/kg/day) NA (mglkg/day)™ -- 0.0E+00 (mg/kg/day) NA (mg/kg/day) -
Manganese 543 mg/kg 0.0E+00 (mgl/kg/day) NA (mg/kg/day)'1 -- 0.0E+00 (mglkg/day) 5.6E-03 (mg/kg/day) -
Exp. Route Total 1.2E-06 0.0003
Exposure Point Total 3.8E-06 0.003
Exposure Medium Total 3.8E-06 0.003
Air MRP Site 1 Inhalation Equivalents 2.4E-8 mg/m? 26E-11 (mg/m?®) 1.1E-03 (ug/m®y* 2.8E-11 7.2E-11 (mg/m®) NA (mg/m®) -
Benzo(g,h,i)perylene 1.1E-8 mg/m® 1.2E-11 (mg/m®) NA (ug/m®)* -- 3.4E-11 (mg/m®) NA (mg/m?) -
Fluoranthene 17E-8 mg/m® 1.8E-11 (mg/m®) NA (ug/m®)* -- 4.9E-11 (mg/m®) NA (mg/m®) -
Naphthalene 35E5 mg/m® 3.7E-08 (mg/m?®) 3.4E-05 (ug/m®y* 1.3E-09 1.0E-07 (mg/m?) 3.0E-03 (mg/m?) 0.00003
Phenanthrene 35E-4 mg/m® 3.7E-07 (mg/m®) NA (ug/m®)* -- 1.0E-06 (mg/m®) NA (mg/m®) -
Pyrene 1.8E-8 mg/m® 1.9E-11 (mg/m®) NA (ug/m®)* -- 5.3E-11 (mg/m®) NA (mg/m?) -
Aluminum 1.2E-6 mg/m? 1.3E-09 (mg/m?®) NA (ug/m®y* -- 3.6E-09 (mg/m®) 5.0E-03 (mg/m®) 0.0000007
Arsenic 1.4E-9 mg/m® 1.5E-12 (mg/m?®) 4.3E-03 (ug/m®y* 6.3E-12 4.1E-12 (mg/m?) 1.5E-05 (mg/m?) 0.0000003
Chromium 1.8E-9 mg/m? 1.9E-12 (mg/m?®) 8.4E-02 (ug/m®y* 1.6E-10 5.2E-12 (mg/m®) 1.0E-04 (mg/m®) 0.00000005
Cobalt 1.4E-9 mg/m® 1.5E-12 (mg/m?®) 9.0E-03 (ug/m®y* 1.3E-11 4.1E-12 (mg/m?) 6.0E-06 (mg/m?) 0.0000007
Iron 2.8E-6 mg/m? 3.0E-09 (mg/m?®) NA (ug/m®y* -- 8.4E-09 (mg/m®) NA (mg/m®) -
Lead 1.2E-8 mg/m® 1.3E-11 (mg/m?) NA (ug/m®)* -- 3.5E-11 (mg/m®) NA (mg/m?) -
Manganese 4.9E-8 mg/m® 5.2E-11 (mg/m?®) NA (ug/m®y* -- 15E-10 (mg/m°) 5.0E-05 (mg/m®) 0.000003
Exp. Route Total 1.5E-09 0.00004
Exposure Point Total 1.5E-09 0.00004
Exposure Medium Total 1.5E-09 0.00004
Medium Total 3.8E-06 0.003
Total of Receptor Risks Across All Media 3.8E-06 Total of Receptor Hazards Across All Media 0.003
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|Scenario Timeframe: Current

[Receptor Population: Recreational Users

[Receptor Age: Child

TABLE 7.2.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - RELATIVE ABSORPTION FACTORS
REASONABLE MAXIMUM EXPOSURES
CARR POINT, PORTSMOUTH, RHODE ISLAND

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient
Value Units Value Units Value Units Value Units
[Surface Soil Surface Soil MRP Site 1 Ingestion Benzo(a)pyrene Equivalents 266 mg/kg 5.6E-05 (mg/kg/day) 2.0E+00 (mg/kg/day)™* 1.2E-04 1.4E-04 (mg/kg/day) NA (mgl/kg/day) -
Benzo(g,h,iperylene 126 mg/kg 4.6E-06 (mg/kg/day) NA (mg/kg/day)™* .- 6.4E-05 (mg/kg/day) 8.3E-02 (mgl/kg/day) 0.0008
Fluoranthene 182 mg/kg 6.6E-06 (mg/kg/day) NA (mg/kg/day)™* .- 9.3E-05 (mg/kg/day) 1.1E-01 (mgl/kg/day) 0.0008
Naphthalene 1.90 mglkg 6.9E-08 (mg/kg/day) NA (mglkg/day)™ -- 9.7€-07 (mglkg/day) 5.6E-02 (mglkg/day) 0.00002
Phenanthrene 117 mg/kg 4.3E-06 (mg/kg/day) NA (mg/kg/day)™* .- 6.0E-05 (mg/kg/day) 8.3E-02 (mgl/kg/day) 0.0007
Pyrene 196 mglkg 7.26-06 (mglkg/day) NA (mglkg/day)™ -- 1.0E-04 (mglkg/day) 8.36-02 (mglkg/day) 0.001
Aluminum 13400 mglkg 4.9E-04 (mg/kg/day) NA (mglkg/day)™ -- 6.9E-03 (mglkg/day) 1.0E+00 (mglkg/day) 0.007
| Arsenic 15.1 mg/kg 5.5E-07 (mgl/kg/day) 1.5E+00 (mg/kg/day)™* 8.3E-07 7.7E-06 (mg/kg/day) 3.0E-04 (mgl/kg/day) 0.03
Chromium 194 mglkg 4.1E-06 (mg/kg/day) 5.0E-01 (mglkg/day)™ 2.1E-06 9.9E-06 (mglkg/day) 3.0E-03 (mglkg/day) 0.003
Cobalt 15.3 mglkg 5.6E-07 (mglkg/day) NA (mglkg/day)™ -- 7.8E-06 (mglkg/day) 3.0E-04 (mglkg/day) 0.03
Iron 31200 mglkg 1.1E-03 (mg/kg/day) NA (mglkg/day)™ -- 1.6E-02 (mglkg/day) 7.0E-01 (mglkg/day) 0.02
Lead 130 mglkg 4.7E-06 (mglkg/day) NA (mglkg/day)™ -- 6.6E-05 (mglkg/day) NA (mglkg/day) -
Manganese 543 mg/kg 2.0E-05 (mgl/kg/day) NA (mg/kg/day)™* - - 2.8E-04 (mg/kg/day) 1.4E-01 (mgl/kg/day) 0.002
Exp. Route Total 1.2E-04 0.09
Dermal Benzo(a)pyrene Equivalents 266 mg/kg 3.2E-06 (mgl/kg/day) 7.3E+00 (mg/kg/day)™ 2.3E-05 7.6E-06 (mg/kg/day) NA (mgl/kg/day) -
Benzo(g,h,iperylene 126 mg/kg 1.3E-06 (mg/kg/day) NA (mg/kg/day)™* .- 1.8E-05 (mg/kg/day) 3.0E-02 (mgl/kg/day) 0.0006
Fluoranthene 182 mg/kg 1.9E-06 (mg/kg/day) NA (mg/kg/day)™* .- 2.6E-05 (mg/kg/day) 4.0E-02 (mgl/kg/day) 0.0007
Naphthalene 1.90 mglkg 1.9E-08 (mg/kg/day) NA (mglkg/day)™ -- 2.76-07 (mglkg/day) 2.0E-02 (mglkg/day) 0.00001
Phenanthrene 117 mg/kg 1.2E-06 (mg/kg/day) NA (mg/kg/day)™* .- 1.7E-05 (mg/kg/day) 3.0E-02 (mgl/kg/day) 0.0006
Pyrene 196 mglkg 2.0E-06 (mglkg/day) NA (mglkg/day)™ -- 2.8E-05 (mglkg/day) 3.0E-02 (mglkg/day) 0.0009
Aluminum 13400 mglkg 0.0E+00 (mg/kg/day) NA (mglkg/day)™ -- 0.0E+00 (mglkg/day) 1.0E+00 (mglkg/day) -
| Arsenic 15.1 mg/kg 4.6E-08 (mg/kg/day) 1.5E+00 (mg/kg/day)™ 7.0E-08 6.5E-07 (mg/kg/day) 3.0E-04 (mgl/kg/day) 0.002
Chromium 194 mg/kg 0.0E+00 (mg/kg/day) 2.0E+01 (mg/kg/day)™* .- 0.0E+00 (mg/kg/day) 7.5E-05 (mgl/kg/day) -
Cobalt 15.3 mglkg 0.0E+00 (mg/kg/day) NA (mglkg/day)™ -- 0.0E+00 (mglkg/day) 3.0E-04 (mglkg/day) -
Iron 31200 mglkg 0.0E+00 (mglkg/day) NA (mglkg/day)™ -- 0.0E+00 (mglkg/day) 7.0E-01 (mglkg/day) -
Lead 130 mglkg 0.0E+00 (mg/kg/day) NA (mglkg/day)™ -- 0.0E+00 (mglkg/day) NA (mglkg/day) -
Manganese 543 mg/kg 0.0E+00 (mgl/kg/day) NA (mg/kg/day)™* - - 0.0E+00 (mg/kg/day) 5.6E-03 (mgl/kg/day) -
Exp. Route Total 2.3E-05 0.005
Exposure Point Total 1.4E-04 0.10
Exposure Medium Total 1.4E-04 0.10
Air MRP Site 1 Inhalation Benzo(a)pyrene Equivalents 2.4E-8 mg/m*® 3.8E-10 (mg/m®) 1.1E-03 (ug/m®y* 4.2E-10 9.3E-10 (mg/m®) NA (mg/m?®) -
Benzo(g,h,)perylene 11E-8 mg/m® 3.1E-11 (mg/m®) NA (ug/m®y™* -- 4.4E-10 (mg/m®) NA (mg/m®) -
Fluoranthene 1.7E-8 mg/m® 4.5E-11 (mg/m®) NA (ug/m®y™* -- 6.3E-10 (mg/m®) NA (mg/m®) -
Naphthalene 3.5E-5 mg/m*® 9.6E-08 (mg/m®) 3.4E-05 (ug/m®y* 3.36-09 1.3E-06 (mg/m®) 3.0E-03 (mg/m®) 0.0004
Phenanthrene 3.5E-4 mg/m® 9.5E-07 (mg/m?) NA (ug/m?)™* -- 1.3E-05 (mg/m?) NA (mg/m®) -
Pyrene 1.8E-8 mg/m® 4.9E-11 (mg/m®) NA (ug/m®y™* -- 6.8E-10 (mg/m®) NA (mg/m®) -
Aluminum 1.2E-6 mg/m*® 3.36-09 (mg/m®) NA (ug/m®y* -- 4.7E-08 (mg/m®) 5.0E-03 (mg/m®) 0.000009
Arsenic 1.4E-9 mg/m*® 3.8E-12 (mg/m®) 4.3€-03 (ug/m®y* 1.6E-11 5.3E-11 (mg/m®) 1.56-05 (mg/m®) 0.000004
Chromium 1.8E-9 mg/m*® 2.86-11 (mg/m®) 8.4E-02 (ug/m®y* 2.4E-09 6.8E-11 (mg/m®) 1.0E-04 (mg/m®) 0.0000007
Cobalt 1.4E-9 mg/m*® 3.86-12 (mg/m®) 9.0E-03 (ug/m®y* 3.4E-11 5.3E-11 (mg/m®) 6.0E-06 (mg/m®) 0.000009
Iron 2.8E-6 mg/m® 7.8E-09 (mg/m®) NA (ug/m®y™* -- 1.1E-07 (mg/m®) NA (mg/m®) -
Lead 1.2E-8 mg/m® 3.2E-11 (mg/m®) NA (ug/m®y™* -- 4.5E-10 (mg/m®) NA (mg/m®) -
Manganese 4.9E-8 mg/m*® 1.4E-10 (mg/m®) NA (ug/m®y™* -- 1.9E-09 (mg/m®) 5.0E-05 (mg/m®) 0.00004
Exp. Route Total 6.1E-09 0.0005
Exposure Point Total 6.1E-09 0.0005
Exposure Medium Total 6.1E-09 0.0005
Medium Total 1.4E-04 0.10
Total of Receptor Risks Across All Media 1.4E-04 Total of Receptor Hazards Across All Media 0.10
Notes:

1 - Mutagenic chemicals were evaluated in accordance with USEPA's

Guidance for g

from Early-Life Exposure to Carcinogens (2005).

3/25/2010



|Scenario Timeframe: Current

[Receptor Population: Recreational Users

[Receptor Age: Older Child

TABLE 7.3.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - RELATIVE ABSORPTION FACTORS
REASONABLE MAXIMUM EXPOSURES
CARR POINT, PORTSMOUTH, RHODE ISLAND

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient
Value Units Value Units Value Units Value Units
[Surface Soil Surface Soil MRP Site 1 Ingestion Benzo(a)pyrene Equivalents 266 mg/kg 4.9E-06 (mg/kg/day) 2.0E+00 (mg/kg/day)™* 9.9E-06 2.3E-05 (mg/kg/day) NA (mgl/kg/day) -
Benzo(g,h,iperylene 126 mg/kg 7.7€-07 (mg/kg/day) NA (mg/kg/day)™* .- 1.1E-05 (mg/kg/day) 8.3E-02 (mgl/kg/day) 0.0001
Fluoranthene 182 mg/kg 1.1E-06 (mg/kg/day) NA (mg/kg/day)™* .- 1.6E-05 (mg/kg/day) 1.1E-01 (mgl/kg/day) 0.0001
Naphthalene 1.90 mglkg 1.26-08 (mg/kg/day) NA (mglkg/day)™ -- 1.6E-07 (mglkg/day) 5.6E-02 (mglkg/day) 0.000003
Phenanthrene 117 mg/kg 7.1E-07 (mg/kg/day) NA (mg/kg/day)™* .- 1.0E-05 (mg/kg/day) 8.3E-02 (mgl/kg/day) 0.0001
Pyrene 196 mglkg 1.26-06 (mglkg/day) NA (mglkg/day)™ -- 1.7€-05 (mglkg/day) 8.36-02 (mglkg/day) 0.0002
Aluminum 13400 mglkg 8.26-05 (mg/kg/day) NA (mglkg/day)™ -- 1.1E-03 (mglkg/day) 1.0E+00 (mglkg/day) 0.001
| Arsenic 15.1 mg/kg 9.2E-08 (mgl/kg/day) 1.5E+00 (mg/kg/day)™* 1.4E-07 1.3E-06 (mg/kg/day) 3.0E-04 (mgl/kg/day) 0.004
Chromium 194 mglkg 3.56-07 (mg/kg/day) 5.0E-01 (mglkg/day)™ 1.8E-07 1.7€-06 (mglkg/day) 3.0E-03 (mglkg/day) 0.0006
Cobalt 15.3 mglkg 9.3E-08 (mglkg/day) NA (mglkg/day)™ -- 1.3E-06 (mglkg/day) 3.0E-04 (mglkg/day) 0.004
Iron 31200 mglkg 1.9E-04 (mg/kg/day) NA (mglkg/day)™ -- 2.7€-03 (mglkg/day) 7.0E-01 (mglkg/day) 0.004
Lead 130 mglkg 7.96-07 (mglkg/day) NA (mglkg/day)™ -- 1.1E-05 (mglkg/day) NA (mglkg/day) -
Manganese 543 mg/kg 3.3E-06 (mgl/kg/day) NA (mg/kg/day)™* - - 4.6E-05 (mg/kg/day) 1.4E-01 (mgl/kg/day) 0.0003
Exp. Route Total 1.0E-05 0.02
Dermal Benzo(a)pyrene Equivalents 266 mg/kg 3.9E-07 (mgl/kg/day) 7.3E+00 (mg/kg/day)™ 2.8E-06 1.8E-06 (mg/kg/day) NA (mgl/kg/day) -
Benzo(g,h,iperylene 126 mg/kg 3.1E-07 (mg/kg/day) NA (mg/kg/day)™* .- 4.3E-06 (mg/kg/day) 3.0E-02 (mgl/kg/day) 0.0001
Fluoranthene 182 mg/kg 4.4E-07 (mg/kg/day) NA (mg/kg/day)™* .- 6.2E-06 (mg/kg/day) 4.0E-02 (mgl/kg/day) 0.0002
Naphthalene 1.90 mglkg 4.6E-09 (mg/kg/day) NA (mglkg/day)™ -- 6.5E-08 (mglkg/day) 2.0E-02 (mglkg/day) 0.000003
Phenanthrene 117 mg/kg 2.8E-07 (mg/kg/day) NA (mg/kg/day)™* .- 4.0E-06 (mg/kg/day) 3.0E-02 (mgl/kg/day) 0.0001
Pyrene 196 mglkg 4.8E-07 (mglkg/day) NA (mglkg/day)™ -- 6.7E-06 (mglkg/day) 3.0E-02 (mglkg/day) 0.0002
Aluminum 13400 mglkg 0.0E+00 (mg/kg/day) NA (mglkg/day)™ -- 0.0E+00 (mglkg/day) 1.0E+00 (mglkg/day) -
| Arsenic 15.1 mg/kg 1.1E-08 (mg/kg/day) 1.5E+00 (mg/kg/day)™ 1.7E-08 1.5E-07 (mg/kg/day) 3.0E-04 (mgl/kg/day) 0.0005
Chromium 194 mg/kg 0.0E+00 (mg/kg/day) 2.0E+01 (mg/kg/day)™* .- 0.0E+00 (mg/kg/day) 7.5E-05 (mgl/kg/day) -
Cobalt 15.3 mglkg 0.0E+00 (mg/kg/day) NA (mglkg/day)™ -- 0.0E+00 (mglkg/day) 3.0E-04 (mglkg/day) -
Iron 31200 mglkg 0.0E+00 (mglkg/day) NA (mglkg/day)™ -- 0.0E+00 (mglkg/day) 7.0E-01 (mglkg/day) -
Lead 130 mglkg 0.0E+00 (mg/kg/day) NA (mglkg/day)™ -- 0.0E+00 (mglkg/day) NA (mglkg/day) -
Manganese 543 mg/kg 0.0E+00 (mgl/kg/day) NA (mg/kg/day)™* - - 0.0E+00 (mg/kg/day) 5.6E-03 (mgl/kg/day) -
Exp. Route Total 2.8E-06 0.001
Exposure Point Total 1.3E-05 0.02
Exposure Medium Total 1.3E-05 0.02
Air MRP Site 1 Inhalation Benzo(a)pyrene Equivalents 2.4E-8 mg/m*® 2.0E-10 (mg/m®) 1.1E-03 (ug/m®y* 2.26-10 9.3E-10 (mg/m®) NA (mg/m?®) -
Benzo(g,h,)perylene 11E-8 mg/m® 3.1E-11 (mg/m®) NA (ug/m®y™* -- 4.4E-10 (mg/m®) NA (mg/m®) -
Fluoranthene 1.7E-8 mg/m® 4.5E-11 (mg/m®) NA (ug/m®y™* -- 6.3E-10 (mg/m®) NA (mg/m®) -
Naphthalene 3.5E-5 mg/m*® 9.6E-08 (mg/m®) 3.4E-05 (ug/m®y* 3.36-09 1.3E-06 (mg/m®) 3.0E-03 (mg/m®) 0.0004
Phenanthrene 3.5E-4 mg/m® 9.5E-07 (mg/m?) NA (ug/m?)™* -- 1.3E-05 (mg/m?) NA (mg/m®) -
Pyrene 1.8E-8 mg/m® 4.9E-11 (mg/m®) NA (ug/m®y™* -- 6.8E-10 (mg/m®) NA (mg/m®) -
Aluminum 1.2E-6 mg/m*® 3.36-09 (mg/m®) NA (ug/m®y* -- 4.7E-08 (mg/m®) 5.0E-03 (mg/m®) 0.000009
Arsenic 1.4E-9 mg/m*® 3.8E-12 (mg/m®) 4.3€-03 (ug/m®y* 1.6E-11 5.3E-11 (mg/m®) 1.56-05 (mg/m®) 0.000004
Chromium 1.8E-9 mg/m*® 1.4E-11 (mg/m®) 8.4E-02 (ug/m®y* 1.26-09 6.8E-11 (mg/m®) 1.0E-04 (mg/m®) 0.0000007
Cobalt 1.4E-9 mg/m*® 3.86-12 (mg/m®) 9.0E-03 (ug/m®y* 3.4E-11 5.3E-11 (mg/m®) 6.0E-06 (mg/m®) 0.000009
Iron 2.8E-6 mg/m® 7.8E-09 (mg/m®) NA (ug/m®y™* -- 1.1E-07 (mg/m®) NA (mg/m®) -
Lead 1.2E-8 mg/m® 3.2E-11 (mg/m®) NA (ug/m®y™* -- 4.5E-10 (mg/m®) NA (mg/m®) -
Manganese 4.9E-8 mg/m*® 1.4E-10 (mg/m®) NA (ug/m®y™* -- 1.9E-09 (mg/m®) 5.0E-05 (mg/m®) 0.00004
Exp. Route Total 4.8E-09 0.0005
Exposure Point Total 4.8E-09 0.0005
Exposure Medium Total 4.8E-09 0.0005
Medium Total 1.3E-05 0.02
Total of Receptor Risks Across All Media 1.3E-05 Total of Receptor Hazards Across All Media 0.02
Notes:

1 - Mutagenic chemicals were evaluated in accordance with USEPA's

Guidance for g

from Early-Life Exposure to Carcinogens (2005).

3/25/2010



|Scenario Timeframe: Current

[Receptor Population: Recreational Users

[Receptor Age: Adult

TABLE 7.4 RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - RELATIVE ABSORPTION FACTORS
REASONABLE MAXIMUM EXPOSURES
CARR POINT, PORTSMOUTH, RHODE ISLAND

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient
Value Units Value Units Value Units Value Units
[Surface Soil Surface Soil MRP Site 1 Ingestion Benzo(a)pyrene Equivalents 266 mg/kg 1.0E-06 (mg/kg/day) 2.0E+00 (mg/kg/day)™* 2.1E-06 1.5E-05 (mg/kg/day) NA (mgl/kg/day) -
Benzo(g,h,iperylene 126 mg/kg 4.9€-07 (mg/kg/day) NA (mg/kg/day)™* .- 6.9E-06 (mg/kg/day) 8.3E-02 (mgl/kg/day) 0.00008
Fluoranthene 182 mg/kg 7.1E-07 (mg/kg/day) NA (mg/kg/day)™* .- 1.0E-05 (mg/kg/day) 1.1E-01 (mgl/kg/day) 0.00009
Naphthalene 1.90 mglkg 7.4E-09 (mg/kg/day) NA (mglkg/day)™ -- 1.0E-07 (mglkg/day) 5.6E-02 (mglkg/day) 0.000002
Phenanthrene 117 mg/kg 4.6E-07 (mg/kg/day) NA (mg/kg/day)™* .- 6.4E-06 (mg/kg/day) 8.3E-02 (mgl/kg/day) 0.00008
Pyrene 196 mglkg 7.76-07 (mglkg/day) NA (mglkg/day)™ -- 1.1E-05 (mglkg/day) 8.36-02 (mglkg/day) 0.0001
Aluminum 13400 mglkg 5.26-05 (mg/kg/day) NA (mglkg/day)™ -- 7.36-04 (mglkg/day) 1.0E+00 (mglkg/day) 0.0007
Arsenic 15.1 mglkg 5.9E-08 (mglkg/day) 1.5E400 (mglkg/day)™ 8.9E-08 8.36-07 (mglkg/day) 3.0E-04 (mglkg/day) 0.003
Chromium 194 mglkg 7.6E-08 (mg/kg/day) 5.0E-01 (mglkg/day)™ 3.8E-08 1.1E-06 (mglkg/day) 3.0E-03 (mglkg/day) 0.0004
Cobalt 15.3 mglkg 6.0E-08 (mglkg/day) NA (mglkg/day)™ -- 8.4E-07 (mglkg/day) 3.0E-04 (mglkg/day) 0.003
Iron 31200 mglkg 1.26-04 (mg/kg/day) NA (mglkg/day)™ -- 1.7€-03 (mglkg/day) 7.0E-01 (mglkg/day) 0.002
Lead 130 mglkg 5.1E-07 (mglkg/day) NA (mglkg/day)™ -- 7.1E-06 (mglkg/day) NA (mglkg/day) -
Manganese 543 mg/kg 2.1E-06 (mgl/kg/day) NA (mg/kg/day)™* - - 3.0E-05 (mg/kg/day) 1.4E-01 (mgl/kg/day) 0.0002
Exp. Route Total 2.3E-06 0.010
Dermal Benzo(a)pyrene Equivalents 266 mg/kg 8.3E-08 (mgl/kg/day) 7.3E+00 (mg/kg/day)™ 6.1E-07 1.2E-06 (mg/kg/day) NA (mgl/kg/day) -
Benzo(g,h,iperylene 126 mg/kg 2.0E-07 (mg/kg/day) NA (mg/kg/day)™* .- 2.8E-06 (mg/kg/day) 3.0E-02 (mgl/kg/day) 0.00009
Fluoranthene 182 mg/kg 2.8E-07 (mg/kg/day) NA (mg/kg/day)™* .- 4.0E-06 (mg/kg/day) 4.0E-02 (mgl/kg/day) 0.00010
Naphthalene 1.90 mglkg 3.0E-09 (mg/kg/day) NA (mglkg/day)™ -- 4.26-08 (mglkg/day) 2.0E-02 (mglkg/day) 0.000002
Phenanthrene 117 mg/kg 1.8E-07 (mg/kg/day) NA (mg/kg/day)™* .- 2.6E-06 (mg/kg/day) 3.0E-02 (mgl/kg/day) 0.00009
Pyrene 196 mglkg 3.1E-07 (mglkg/day) NA (mglkg/day)™ -- 4.3E-06 (mglkg/day) 3.0E-02 (mglkg/day) 0.0001
Aluminum 13400 mglkg 0.0E+00 (mg/kg/day) NA (mglkg/day)™ -- 0.0E+00 (mglkg/day) 1.0E+00 (mglkg/day) -
Arsenic 15.1 mglkg 7.1E-09 (mg/kg/day) 1.5E400 (mglkg/day)™ 1.1E-08 9.9E-08 (mglkg/day) 3.0E-04 (mglkg/day) 0.0003
Chromium 194 mg/kg 0.0E+00 (mg/kg/day) 2.0E+01 (mg/kg/day)™* .- 0.0E+00 (mg/kg/day) 7.5E-05 (mgl/kg/day) -
Cobalt 15.3 mglkg 0.0E+00 (mg/kg/day) NA (