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CTO N4008517F4376 Five-Year Review Summary Form

Five-Year Review Summary Form

SITE IDENTIFICATION

Site name: Former Naval Construction Battalion Center Davisville
EPA ID: R16170022036
Region: 1 State: Rl City/County: Washington

NPL status: Final

Remediation status: Operating

Multiple OUs? Yes | Construction completion date:
Has site been put into reuse? Yes

REVIEW STATUS

Lead agency: U.S. Department of the Navy

Author name: Prepared by Tetra Tech under contract to the Navy
Author title: | Author affiliation:
EPA’s Review period: January 2013 to December 2017

Date(s) of site inspection: June 22, 2017

Type of review: Post-SARA

Review number: 4 (Fourth)

Triggering action: Third Five-Year Review — March 28, 2013
Triggering action date (from WasteLAN): 03/28/2013

Due date (five years after triggering action date): 03/28/2018
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Five-Year Review Summary Form, cont’'d.
Issues:

Site 07 — Calf Pasture Point

1. Surface water and sediment should continue to be monitored to ensure ongoing protectiveness
for recreational swimmers/waders, shell fisherman, and ecological receptors.
2. Site contaminants in the groundwater plume are migrating toward surface water in the southern,

western, and eastern shores; however, it is unknown how long it will take for concentrations to
reach levels at these exposure areas that may pose a risk to human health or the environment.

Site 09 — Allen Harbor Landfill

No issues affecting the protectiveness of the remedy were identified during this review.

Site 16 — Creosote Dip Tank Area, Fire-Fighting Training Area and Former Building 41

The Environmental Land Use Restriction (ELUR) for recording on the deed for Parcel 8, Zone 4 (area
south of Davisville Road and the eastern Pier area were previously transferred) has not been
completed. Coordination with current property owner(s) will be required.

Recommendations and Follow-Up Actions:

Site 07 - Calf Pasture Point

1. The Long-Term Monitoring Plan (LTMP) should be updated to include surface water and
sediment monitoring and risk evaluations and/or assessments, as needed, to support future
five-year reviews and to ensure ongoing protectiveness. The LTMP should also be revised to
state that surface water and sediment monitoring will continue until such time that levels of site
contaminants allow for unlimited use and unrestricted exposure.

2. Based on the results of a discussion concerning the CSM and analysis approach, an analysis
should be conducted to evaluate the estimated amount of time (if ever) that it will take for the
concentrations of site contaminants to reach levels in surface water and sediment that pose a
risk to human health and the environment.

Site 09 - Allen Harbor Landfill

None.

Site 16 — Creosote Dip Tank Area, Fire-Fighting Training Area and Former Building 41

In coordination with current property owner(s), submit ELUR for recording on deed for Parcel 8, Zone 4
(area south of Davisville Road and the eastern Pier area were previously transferred).
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Five-Year Review Summary Form, cont’d.
Protectiveness Statements:

Site 07 - Calf Pasture Point

The remedy at Calf Pasture Point is protective of human health and the environment in the short-term.
Exposure pathways that could result in unacceptable risks from groundwater are being addressed through
institutional controls. These controls are effectively preventing exposure to site-related contaminants in
groundwater. A risk screening evaluation indicates that there is no unacceptable risk to recreational
swimmers/waders, shell fisherman, or ecological receptors from site-related contaminants in surface water
and sediment. However, to ensure that the remedy remains protective in the long term, the following actions
will be taken: (1) Surface water and sediment monitoring results will continue to be compared to risk
screening numbers to ensure ongoing protectiveness and (2) Based on the results of a discussion
concerning the conceptual Site Model (CSM) and analysis approach, an analysis should be conducted to
evaluate the estimated amount of time (if ever) for the concentrations of site contaminants to reach levels
in surface water and sediment that pose a risk to human health and the environment.

Site 09 - Allen Harbor Landfill

The remedy at Allen Harbor Landfill is protective of human health and the environment. Exposure pathways
that could result in unacceptable risks are being addressed through remedy-related institutional controls
and a state-enforced prohibition of shellfishing in Allen Harbor. These controls are effectively preventing
exposure to site-related contaminants.

Site 16 — Creosote Dip Tank Area, Fire-Fighting Training Area and Former Building 41

The remedy at Site 16 is currently protective of human health and the environment. The soil removal portion
of the remedy was successful in removing soil with contaminant of concern (COC) concentrations
exceeding industrial/commercial Direct Exposure Criteria (DECs) from the site, and the 0 to 2 feet of backfill
used to restore the excavated areas prevents exposure to COCs at greater depths. Groundwater treatment
was successful in reducing concentrations of tricholorethene (TCE) to levels that allowed for a transition to
monitored natural attenuation (MNA). The results of future Long-Term Monitoring (LTM) will be used to
evaluate the effectiveness of the remedy, including confirmation of the lack of migration of subsurface soil
COCs to other media beyond the compliance boundary and by evaluating trends in groundwater COC
concentrations. Implementation of Land Use Controls (LUCs) via the Land Use Control Implementation
Plan (LUCIP) in the North Central Area (NCA) portion of the site will provide protection by prohibiting
residential exposure to surface and subsurface soil and by preventing human exposure to groundwater.
Although LUCs have not been formally implemented in the non-NCA portion of the site, inspections have
confirmed that no activities that could facilitate human exposure to groundwater or to volatile organic
compound (VOC) vapors migrating into buildings have been conducted at the site (i.e., no well installation
and no building construction). Attempts by the Navy to implement the required LUCs via addition to the
deed associated with previous transfer of the property are underway.
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Based on the information available to date and the activities that are completed and ongoing, the Site 16
remedy is currently protective. Exposure pathways that could result in unacceptable risks are being
addressed through implemented LUCs or by the confirmed lack of unacceptable site uses (i.e., no well
installation or building construction) and therefore exposure to site-related contaminants in soil and
groundwater is currently being prevented. To ensure the future protectiveness of the remedy, the Navy is
coordinating with the current site owner to allow incorporation of an ELUR documenting the LUCs required
by the Record of Decision (ROD) for the non-NCA portion of Site 16 into the deed for previous transfer of
the property.
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Executive Summary

This report presents the results of the fourth Five-Year Review for the former Naval
Construction Battalion Center (NCBC) Davisville, located in North Kingstown, Rhode
Island. The Installation Restoration (IR) Program for the former NCBC Davisville
includes 13 sites and 3 Study Areas. At three of the sites, Site 07 — Calf Pasture Point,
Site 09 — Allen Harbor Landfill, and Site 16 — Creosote Dip Tank Area, Fire-Fighting
Training Area (FFTA), and former Building 41, hazardous substances, pollutants, or
contaminants remain after remedy implementation in excess of levels that allow for
unlimited use and unrestricted exposure. These sites are therefore subject to the
statutory requirement under the Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA) to review their remedies at least once every
5 years to assure that they continue to be protective of human health and the
environment. The triggering action for this review is the completion of the Third
Five-Year Review Report.

At Site 07 - Calf Pasture Point, the remedy includes institutional controls (CERCLA and
non-CERCLA deed restrictions) and Long-Term Monitoring (LTM) of groundwater and
sediment. Non-CERCLA Deed restrictions include a prohibition on the construction of
buildings for residential or commercial use; CERCLA prohibition on the construction of
any building, structure, or facility without adequate ventilation; and prohibition on the
installation of water supply wells and use of groundwater for any purpose other than
sampling or remediation. Compliance with deed restrictions is documented annually via
land use controls (LUC) inspections in accordance with the land use control
implementation plan (LUCIP) for NCBC Dauvisville.

Based on the data review and technical assessment performed for this Five-Year
Review, the remedy at Calf Pasture Point is protective of human health and the
environment in the short-term because exposure pathways that could result in
unacceptable risks are being addressed through institutional controls that prevent
exposure to contaminants in site groundwater and because a risk screening evaluation
indicates there is no unacceptable risk to recreational swimmers/waders, shell
fishermen, or ecological receptors from site-related contaminants in surface water and
sediment. Supplemental risk assessment and monitoring program optimization will
continue during the LTM program to verify the protectiveness of the remedy and to
ensure that reasonable potential exposure pathways are being adequately monitored.

At Site 09 - Allen Harbor Landfill, the remedy includes a multimedia cap (including a
passive gas venting system); stone shoreline revetment; an offshore breakwater
structure; the construction of an inter-tidal wetland; institutional controls (deed
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restrictions) and maintain warning signs to inform the public of the State ban on
shellfishing in the harbor; and LTM of groundwater, sediment, shellfish, and landfill gas.
Compliance with deed restrictions is documented annually via LUC inspections in
accordance with the LUCIP.

Based on the data review and technical assessment performed for this Five-Year
Review, the remedy at Site 09 is protective of human health and the environment.
Exposure pathways that could result in unacceptable risks are being addressed through
remedy-related institutional controls and a state-enforced prohibition on shellfishing in
Allen Harbor. These controls are effectively preventing exposure to site-related
contaminants. Supplemental risk assessment and monitoring program optimization will
continue during the LTM program to verify the protectiveness of the remedy and to
ensure that reasonable potential exposure pathways are being adequately monitored.

At Site 16 — Creosote Dip Tank Area, FFTA, and former Building 41, the remedy
includes excavation and off-site disposal of surface soils (to a depth of 2 feet below
ground surface [bgs]) in the north central area (NCA) of Site 16 with contaminant
concentrations greater than Rhode Island Department of Environmental Management
(RIDEM) industrial/commercial (I/C) direct exposure criterions (DECs); excavation and
off-site disposal of surface soils (to a depth of 2 feet bgs) near the marina building
(Building E-107) with backfilling and restoration; focused in-situ treatment of
groundwater at the eastern end of former Building 41; Monitored Natural Attenuation
(MNA) of the residual VOC-contaminated groundwater plume; and LTM of groundwater
(and surface water and sediments, as necessary) after active groundwater treatment
until groundwater standards are achieved. Deed restrictions include the establishment
of a waste management area (WMA) in the NCA/marina to ensure that future use of the
NCA is limited to non-residential activities (which also excludes recreational use as
defined by RIDEM). A soil management plan is being implemented to address any
disturbance to the soils and covers. Recreational use currently occurs at the marina
(Quonset Davisville Navy Yacht Club).

Based on the data review and technical assessment performed for this Five-Year
Review, the remedy at Site 16 is currently protective of human health and the
environment. Exposure pathways that could result in unacceptable risks are being
addressed through long-term maintenance and monitoring of the ROD remedies and
implemented LUCs and by the confirmed acceptable site uses (i.e., no well installation
or building construction) and therefore exposure to site-related contaminants in soil and
groundwater is currently being prevented. To ensure the future protectiveness of the
remedy, the Navy is coordinating with the current site owner to allow incorporation of an
Environmental Land Use Restriction (ELUR) documenting the LUCs required by the
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Record of Decision (ROD) for the non-NCA portion of Site 16 into the deed for previous
transfer of the property. Supplemental risk assessment and monitoring program
optimization will be used during the LTM program to verify the protectiveness of the
remedy and to ensure that reasonable potential exposure pathways are being
adequately monitored.
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1.0 Introduction
1.1 Overview of the Five-Year Review Process

The purpose of the Five-Year Review is to determine whether the remedies
implemented at former Naval Construction Battalion Center (NCBC) are protective of
human health and the environment. The methods, findings, and conclusions of the
Five-Year Review for the former NCBC Davisville are documented in this Five-Year
Review Report. In addition, this report presents issues identified during the review and
provides recommendations to address them.

The following is a summary of the requirements for Five-Year Reviews:

e The statutory requirement for a Five-Year Review was added to the
Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA) as part of the Superfund Amendments and Reauthorization Act
(SARA) of 1986. A Five-Year Review is required when both of the following
conditions are met, whether the site is on the National Priorities List (NPL) or not:

1) Upon completion of the remedial actions at a site, hazardous substances,
pollutants, or contaminants remain in excess of levels that allow for unlimited
use and unrestricted exposure. For example, if a site is restricted to industrial
use because hazardous substances, pollutants, or contaminants remain in
excess of levels that allow for unlimited use and unrestricted exposure,
Five-Year Reviews must be conducted.

2) The ROD or Decision Document (DD) for the site was signed on or after
October 17, 1986 (the effective date of SARA).

e CERCLA 8121(c), as amended, states:

“If the President selects a remedial action that results in any hazardous
substances, pollutants, or contaminants remaining at the site, the President
shall review such remedial action no less often than each five years after the
initiation of such remedial action to assure that human health and the
environment are being protected by the remedial action being implemented.
In addition, if upon such review it is the judgment of the President that action
is appropriate at such site in accordance with section [104] or [106], the
President shall take or require such action. The President shall report to the
Congress a list of facilities for which such review is required, the results of all
such reviews, and any actions taken as a result of such reviews.”
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e The National Contingency Plan (NCP), 40 Code of Federal Regulations (C.F.R.)
Part 300.430(f)(4)(ii), states:

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

This is the fourth Five-Year Review for the former NCBC Davisville. The triggering
action for this statutory review was the completion of the Third Five-Year Review Report
on March 28, 2013.

This Five-Year Review Report has been prepared in accordance with the United States
Environmental Protection Agency (EPA) Comprehensive Five-Year Review Guidance,
dated June 2001, and United States Department of the Navy Policy for Conducting
Five-Year Reviews Under the CERCLA Program (2004). Additionally, the EPA
memorandum dated September 13, 2012, with the subject Clarifying the Use of
Protectiveness Determinations for Comprehensive Environmental Response,
Compensation, and Liability Act Five-Year Reviews was considered during the
preparation of this report.

1.1.1 Public Notification

To initiate the Five-Year Review for NCBC Davisville, discussions occurred between the
Navy and regulators [EPA and Rhode Island Department of Environmental
Management (RIDEM)] during the Base Realignment and Closure (BRAC) Cleanup
Team (BCT) meeting on June 22, 2017. Additionally, on the same day, the Navy gave
a presentation at the Restoration Advisory Board (RAB) meeting summarizing the
results of the third Five-Year Review and outlining the work to be completed during the
fourth Five-Year Review.

The completed Fourth Five-Year Review Report will be available at the Information
Repository maintained by Quonset Development Corporation in the Annex Building at
95 Cripe Street, North Kingstown, Rhode Island. A public notice will be published
announcing the completion of the Five-Year Review and its availability at the
Information Repository.
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1.2 Roles and Responsibilities

In accordance with CERCLA, the Navy is the lead agency responsible for
implementation and maintenance of the selected remedies for the affected sites as
outlined in Section 1.1. The review team for this document includes EPA and RIDEM.
The Navy is the responsible party and will issue the final Five-Year Review Report after
revising this draft based on EPA and RIDEM comments. After EPA's review of this draft,
EPA is expected to approve the Final Five-Year Review Report upon resolution and
integration of EPA's comments. After RIDEM's review of this draft, RIDEM is expected
to concur on the Final Five-Year Review Report upon resolution and integration of the
State's comments.

1.3 Scope of the Five-Year Review

This fourth Five-Year Review addresses Navy Installation Restoration (IR) Site 07 [EPA
Operable Unit (OU) 8], Calf Pasture Point; Navy IR Site 09 (EPA OU1), Allen Harbor
Landfill; and Creosote Dip Tank Area, Fire Fighting Training Area (FFTA), and former
Building 41, Navy IR Site 16 (EPA OU9). This is the first Five-Year Review for Site 16
because the ROD for this site was signed in 2014, after the finalization of the Third
Five-Year Review Report. The locations of the IR sites are provided on Figure 1-1.
Section 1 discusses the purpose of this report, and Sections 2 through 4 summarize the
results of the Five-Year Review process for Sites 07, 09, and 16, respectively.
Appendix A presents summaries of interview results, Appendix B presents photologs of
site inspections performed in 2017, Appendix C presents updated risk tables, and
Appendix D contains the Five Year Data Summary reports, which present the results of
the comprehensive five-year monitoring event used to complete the Five-Year Reviews
of Sites 07 and Site 09.

1.4 Status of Other CERCLA Sites at NCBC Davisville

Table 1-1 provides a summary of the status of other CERCLA sites at NCBC Davisville.

1.5 Next Review

The next Five-Year Review for the former NCBC Davisville is required by March 2023,
5 years from the date of this review.
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Table 1-1: Summary of CERCLA Sites at NCBC Davisville

Site ou Site Description Current Phase Date Completed
Status
01* 7 Construction Equipment Department RI Un.der. Ongoing
Drum Storage Area Investigation
Construction Equipment Department Under .
02 ! Battery Acid Disposal Area R Investigation Ongoing
03 7 Constructl_on Equipment Department RI Un.der. Ongoing
Solvent Disposal Area Investigation
04 7 Constructl_on Equipment Department RI Un.der. Ongoing
Asphalt Disposal Area Investigation
05? 3 Transformer Oil Disposal Area NFA ROD AR, UU September 1995
06 4 Solvent Disposal Area NFA ROD AR, UU September 1998
07 8 Calf Pasture Point LTM R.OD Ongoing
Requirement
. . ' Soils: September
08 Soil: 3 D.efense Property Plsposal Office NFA ROD AR, UU 1995 Groundwater-
Groundwater: 5 [ Film Processing Disposal Area U
June 1998
09 1 Allen Harbor Landfill LTM R.OD Ongoing
Requirement
10 5 Camp Fogarty Disposal Area NFA ROD RA, AR, UU June 1998
11 4 Former Fire Fighting Training Area NFA ROD AR, UU September 1998
- . ROD: September
12 2 gtijlllglniﬁ/zrlez DPDO Transformer NFA ESD Re;\néAch:ttlJon, 1993 ESD:
P ’ September 1998
Disposal Area Northwest of Buildings
13 4 W-3. W-4, and T-1 NFA ROD RA, AR, UU September 1998
o . RA. Rem. ROD: September
14 2 Building 38, Transformer Oil Leak NFA ESD ) 1993 ESD:
Action, AR, UU
September 1998
15* 00 Building 56 NFA DD RA, AR, UU May 1998
16 9 Creosote Dip Tank and Fire Training LTM RA,. ROD Ongoing
Area Requirement
* = Study Area
Rl = Remedial Investigation
NFA ROD = No Further Action Record of Decision
NFA ESD = No Further Action Explanation of Significant Differences
NFA DD = No Further Action Decision Document
LTM = Long-Term Monitoring
AR = Acceptable Risks (human health and ecological risks within acceptable ranges)
UU = Suitable for Unrestricted Use (Five-Year Reviews not required)
RA = Removal Action performed to achieve condition of no unacceptable risks
Rem. Action = Remedial Actions performed to achieve condition of no unacceptable risks
Note

1 The ROD for Site 05 is for soils only, there is no ROD for groundwater at the site. There is, however, a soils and
groundwater ROD at Sites 06, 11 and 13, which are in close proximity to Site 05
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2.0 Site 07 — Calf Pasture Point

This section presents the findings of the Five-Year Review for the remedy implemented
at Navy IR Site 07 (Calf Pasture Point) at the former NCBC Davisville.

2.1 Calf Pasture Point Summarized Site Chronology

A list of important Site 07 historical events and relevant dates in the site chronology are
shown below. The identified events are illustrative, not comprehensive.

Event Date

A trench was reportedly filled with containers of Decontaminating
Agent Non-Corrosive (DANC) solution (1,1,2,2-tetrachloroethane
[PCA] and oxidizing agents that readily break down to release
chlorine when contacted by water).

Completion of the Initial Assessment Study (IAS) of the former NCBC

1968 to 1974

Davisville facility (Hart, 1984). 9/1984
Completion of the Verification Step — Confirmation Study of the /1987
former NCBC Davisville facility (TRC, 1987).

EPA’s Hazard Ranking Scoring Package for the former NCBC 1989

Davisville facility.
NCBC Dawvisville facility placed on the CERCLA NPL. 11/21/1989
Federal Facility Agreement (FFA) signed by the Navy, EPA, and

State of Rhode Island. 3/1992
Munitions bunker, Building 339, demolished by the Navy (FWENC,
2/1997

1997).
RI completed (Three Phases I, II, and Ill) (EA, 1998a). 9/11/1998
ROD signed. 9/30/1999
Class | survey of Parcel 9 completed and annotated with references

I 2/2000
to the deed for groundwater use and land use restrictions.
Final Conceptual Long-Term Monitoring Plan (LTMP), which included 3/7/2000
establishment of performance standards (NewFields, 2000a).
Finding of Suitability to Transfer (FOST) to transfer the property
(Parcel 9) to the United States Department of Interior for transfer to
the Town of North Kingstown, Rhode Island (Navy, 2000a). The 5/2000

FOST cites the ROD requirement to record Environmental Land Use
Restrictions (ELURS) to establish environmental restrictions on the
property's title.
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submitted (Resolution, 2018a).

Event Date
Munitions bunker, Buildings 59 and 60, demolished by the Navy 9/2000
(FWENC, 2000a).
Final Quality Assurance Project Plan (QAPP) for LTM of Site 07. 7/2001
LTM program Monitoring Event (ME) 01 for Site 07 completed,
: : ) 8/2001
including 16 wells and 10 piezometers.
Parcel 9 received by the Town of North Kingstown and the deed 10/2001
recorded (ELUR was not recorded with deed).
Signature date of the First Five-Year Review Report for NCBC
Davisville (EA, 2003c). 3/28/2003
Nine monitoring wells installed at Site 07 (MWO07-27S, MWO07-35D, 3/2004 -
MWO07-37S/D, MWO07-38S/D, and MWQ07-39S/I/D) as recommended
: ) : : 4/2004
in the First Five-Year Review Report
Signature date of the Second Five-Year Review Report for NCBC 3/28/2008
Davisville (Tetra tech, 2008b).
Three additional groundwater monitoring wells added, MW07-24S, 5/2008
MWOQ07-32D, MW07-32R.
ELUR was recorded by Town of North Kingstown 5/2009
Draft Final Sampling and Analysis (SAP) for Source Area 2/2011
Investigation submitted (Tetra Tech, 2011a).
Source Area Investigation conducted, including installation of eight tﬁ/ri)%zlh
new groundwater monitoring wells and tidal study. 6/2012
Source Area Removal of trench filled with DANC cans conducted. 6 to 9/2011
Signature date of the Third Five-Year Review Report for the NCBC 3/28/2013
Davisville (Tetra Tech, 2013b).
Final Source Area Investigation and Long-Term Monitoring Data
Summary Report submitted, including investigative work conducted in 7/31/2015
2010, 2011, and 2012 (Tetra Tech, 2015a).
Draft Tier Il SAP for LTM at Site 07 Calf Pasture Point and Site 09 6/24/2016
Allen Harbor Landfill submitted (Resolution, 2016d).
Draft Final Fall 2016 Five-Year Event Monitoring Report, Site 07 2/8/2018

2.2 Calf Pasture Point Background Information

In this section, background information for Calf Pasture Point, such as physical
characteristics, current and former land use, and a history of environmental actions is

presented.

101705/P 2-2




Fourth Five-Year Review Report
NCBC Davisville, North Kingstown, Rhode Island
CTO N4008517F4376 Site 07 — Calf Pasture Point

2.2.1 Physical Characteristics

Calf Pasture Point is a peninsula located in the northeastern portion of the Former
NCBC Dauvisville facility (Figure 1-1). An existing tidal estuary was filled with dredged
material during World War Il to form the current peninsula. Site 07 is located in the
southern portion of Calf Pasture Point (Parcel 9) on the northeastern edge of Allen
Harbor (Figures 1-1 and 2-1). Narragansett Bay, the harbor Entrance Channel, and the
harbor itself form the eastern, southern, and southwestern shorelines of Site 07,
respectively.

A bedrock outcrop in the center of the peninsula, north of well MW07-07S, forms a
prominent hill with a maximum elevation of approximately 55 feet above mean sea level
(msl) (Figure 2-2).

2.2.2 Land and Resource Use

Currently, the site is undeveloped property with forest and grass cover. Site 07 will not
be used for residential purposes in the future because Calf Pasture Point has been
transferred to the Town of North Kingstown via Public Benefit Conveyance for use as an
open space/conservation area. Acquisition in this manner restricts the transferee to use
of the property as a park or for other recreational purposes in perpetuity, with no
opportunity for residential or commercial development. The site is currently used for
limited recreational activities such as walking, hiking and open space for dog walking.
Several cut-grass style paths are annually maintained throughout the site, but no
recreational building or other structures have been built at the site.

Groundwater underlying Calf Pasture Point has been classified by RIDEM as GA

(i.e., presumed to be suitable for public or private drinking water use without treatment).
No groundwater production wells or potable water supply wells are located on or
downgradient of Site 07. Any potential future water needs would be met via municipal
water available from the Town of North Kingstown.

Allen Harbor is used for recreational boating and contains two marinas. In 1984,
RIDEM closed much of Allen Harbor to shellfishing due to suspected bacterial
contamination. Subsequently, an additional basis for closure was due to surface runoff
from Allen Harbor Landfill and other source areas. In 2004, the remainder of the harbor
(the Entrance Channel) was closed to shellfishing.

Allen Harbor is classified by RIDEM as SA {b}. Class SA waters are designated for
shellfish harvesting, contact recreational activities, and fish and wildlife habitat; the {b}
designation indicates a “partial uses" status (that can affect the application of criteria)
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for waters in the vicinity of marinas and/or mooring fields where seasonal shellfishing
closures are likely.

2.2.3 History of Contamination

From the early 1940s until the mid-1970s, Site 07 was used for training of Naval
Seabees (construction battalions) in the use of heavy construction equipment. Calf
Pasture Point formerly contained three munitions bunkers (Buildings 59, 60, and 339)
located along Magazine Road, which formerly traversed the site from north to south
between Sanford Road/Finn Street and the southern tip of Calf Pasture Point. The
bunkers were earthen covered and were located in the middle of Calf Pasture Point, to
the north, east, and south of the bedrock outcrop. The bunkers were demolished by the
Navy in February 1997 (Building 339) and September 2000 (Buildings 59 and 60). IR
Site 07 is composed of the forest- and grass-covered area of Calf Pasture Point, south
of the former munitions bunkers (i.e., south of the bedrock outcrop) to the Allen Harbor
and Narragansett Bay shorelines.

Sometime between 1968 and 1974, in the area south of the former munitions bunkers, a
trench was filled with cans that contained DANC solution. This trench (with cans of
DANC) was located during the Source Area Investigation conducted in 2011. The
chemicals buried in the trench are the source of a dissolved chlorinated volatile organic
compound (CVOC) plume identified in groundwater at Site 07. The DANC cans (and
impacted soils) in the trench were removed in 2011 as documented in the Removal
Action Completion Report (Shaw, 2012).

2.2.4 Initial Response and Basis for Taking Action

Potential human health risks associated with exposure to the COCs at Site 07 were
estimated through the evaluation of several potential exposure scenarios. These
scenarios were developed to reflect the potential for exposure to COCs based on
current land use, potential future land uses, and the location of the site. The Human
Health Risk Assessment (HHRA) was prepared in accordance with CERCLA guidance
using Phase I, I, and Il Rl data (TRC, 1991 and 1994; EA, 1998a).

The Base Re-Use Plan for Calf Pasture Point specifies that future use of the site will be
for open space/conservation, which may include recreational activities. Accordingly, the
Navy evaluated exposure pathways for hypothetical future recreational users and
consumers of locally caught non-depurated shellfish. For purposes of completeness,
the Navy also evaluated future construction/remediation workers and hypothetical future
residents. The future recreational scenario assumed that a showering facility may be
constructed using groundwater from the site; however, it is expected that any future
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showering facility at Calf Pasture Point would use municipal water available in the area
from the Town of North Kingstown. The following exposure pathways were considered
to represent potentially complete pathways for receptor exposure to COCs in soil,
groundwater, air, offshore sediment, shellfish, and/or surface water and were evaluated
in the HHRA for Site 07:

e Exposures via Soil

- Incidental ingestion of total soil (surface and subsurface) by future
construction workers.
- Incidental ingestion of surface soil by recreational users.

e Exposure via Sediment

- Incidental ingestion of sediment by recreational users.

e Exposures via Groundwater

- Incidental ingestion of shallow groundwater by future construction workers.

- Consumption of deep/bedrock groundwater by hypothetical future residents.

- Inhalation of volatile organic compounds (VOCs) from deep/bedrock
groundwater by recreational users while showering.

- Dermal contact with deep/bedrock groundwater by recreational users while
showering.

e Exposures via Surface Water
- Incidental ingestion of surface water by recreational child/adult users while
swimming.
- Dermal contact with surface water by recreational child/adult users while
swimming.
e Exposure via Shellfish
- Ingestion of shellfish collected from Allen Harbor adjacent to Site 07.

Risk estimates for the following human exposure pathways were identified as
unacceptable based on the Site 07 HHRA:

e Ingestion of deep and bedrock groundwater by residential populations (due to
elevated concentrations of VOCs and several inorganics).

¢ Inhalation of VOCs in deep and bedrock groundwater by recreational populations
while showering.
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e Dermal contact with VOCs in deep and bedrock groundwater by recreational
populations while showering.

CVOCs, predominantly 1,1,2,2-PCA and TCE in groundwater, were identified as the
primary COCs for Site 07. Risk estimates for the following COCs exceeded a Hazard
Index (HI) of 1 (i.e., an indication of the potential for adverse non-carcinogenic health
effects) or the EPA target cancer risk range of 10 to 10°:

e Aluminum e Vinyl chloride e TCE

e Arsenic e 1,1-Dichloroethene e 11,22-PCA

e Beryllium (DCE) e Tetrachloroethene
e Chromium e 1,2-DCE (total) (PCE)

e Manganese e 112-

e Chloroform Trichloroethane

e Benzene (1,1,2-TCA)

The marine Ecological Risk Assessment (ERA) (SAIC, 1996) evaluated risks to the
environment using data from offshore sediment and shellfish samples collected along
the western and southern shorelines of Calf Pasture Point. Inorganics and VOCs (the
COCs at Site 07) were not identified as a concern in either the shoreline sediment or
shellfish samples. No significant terrestrial ecological risks were identified at Site 07.

2.3 Remedial Actions

This section discusses the remedy selection and implementation history for Calf Pasture
Point, along with a discussion of the LTM program currently in place at Site 07.

2.3.1 Remedy Selection

The ROD for Site 07 was signed on September 30, 1999. The selected remedy was
deed restrictions with LTM. As stated in the ROD, the Remedial Action Objectives
(RAOSs) for Site 07 are to prevent human exposure to COCs in deep and bedrock
groundwater and to ensure that the discharge of groundwater to wetlands and offshore
areas continues to pose no unacceptable risks from COCs. The selected remedial
alternative includes the following components:

e A deed restriction prohibiting the use of groundwater to prevent human contact
with, or use of, impacted groundwater from the site (e.g., for drinking or
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showering purposes) maintained for as long as the site groundwater conditions
may pose an unacceptable risk to human health or the environment.

e No use of groundwater for any purpose (including showering, drinking, and
irrigation) will be available onsite.

e In addition, any design, construction or development of any building, structure,
facility, or other improvement within the southern portion of the property
(Figure 2-2) shall include adequate ventilation, as approved by the Navy, EPA,
and RIDEM.

e The Grantee under the deed shall be required to submit a yearly certification to
the Navy, EPA, and RIDEM of compliance with the deed restrictions. The
groundwater and land use restrictions contained in the deed shall be
incorporated into an ELUR, which shall be filed and recorded by the Navy or
disposal agency in the land records of the Town of North Kingstown, Rhode
Island, in accordance with state and local law.

e LTM of the groundwater plume to ensure that the site continues to pose no
unacceptable risks to human health or the environment. Other media such as
sediment from the shoreline or interior wetlands are also sampled, based on
trends identified from groundwater data.

e Five-Year Reviews of the remedy for the site by the Navy, EPA, and RIDEM to
ensure the continued protection of human health and the environment (EA,
1999b).

Additionally, the ROD stated that signature of the ROD constituted final documentation
that the three former munitions bunkers were closed appropriately, as described in the
Foster Wheeler Environmental Corporation (FWENC) Closeout Report (1997).

2.3.2 Remedy Implementation

As summarized in the previous section, land use controls (LUCs) and LTM were the
primary components of the selected remedy. LUC inspections were initiated in May 23,
2001, the deed was recorded on October 17, 2001, and the ELUR was recorded on
May 8, 2009. LTM was initiated in August 2001.
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23.21 LUCs

In accordance with the ROD (EA, 1999b) and as outlined in the LUCIP (EA, 2002b),
Parcel 9 includes the following ELUR:

e No construction or development of any building, structure, facility, or other
improvement without adequate ventilation, as approved by the Navy, EPA, and
RIDEM, within the portion of land south of the east-west line shown on
Figure 2-2. This restriction will be required for as long as site conditions may
pose an unacceptable risk to human health and the environment.

e For the entire parcel, water supply wells will not be installed nor will groundwater
be utilized, except for sampling or other remedial purposes.

Although not a requirement under the CERCLA remedy, for the entire parcel, no
construction of buildings for residential or commercial use is mandated as part of the
deed restrictions on the transfer of the property from the Navy (Department of the
Interior) to the Town of North Kingstown.

These environmental land use restrictions apply to use of the contaminated site, as
delineated on Figure 2-1 (land use restriction boundary).

LUC inspections of Parcel 9 are performed in conjunction with each Site 07 LTM event,
no less frequently than annually, to document that there has been no variance from the
environmental land use restrictions stated above and that there has been no
interference with the implemented remedy.

At least once per year (usually more frequently), compliance with these controls is
verified through a review of town records to ensure that no permits have been issued
that would change the use of the site or allow the installation of groundwater supply
wells. An updated LUCIP was submitted as draft on November 2016, and the final
LUCIP is currently being prepared. Significant changes include a more comprehensive
site-related questionnaire on updated land use and includes signature requirements for
current tenant, not just land owner. The draft Annual LUCIP for 2016 report was
submitted for review on February 9, 2018.

2322 LTM

The objective of the monitoring component of the remedy is to obtain the data
necessary to assess the long-term effectiveness of the remedy and to ensure that the
groundwater plume continues to pose no unacceptable risks to human health and the
environment. LTM was initiated in August 2001. A detailed summary of the LTM
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performed between initiation in August 2001 (ME 01) and March 2013 (ME16, date of
last Five-Year Review) is included in the Final Third Five Year Review Report (Tetra
Tech, 2013b). A site map with long-term monitoring locations is provided on Figure 2-2.

Through ME16, the only approved LTMP for Site 07 was the 2001 QAPP for LTM at
Site 07 (EA, 2001a). As summarized in this document, LTM consisted of sampling at
9-month intervals from a network of 16 wells and 10 shoreline piezometers, and
sampling at 27-month intervals from an expanded list of 26 wells and 24 piezometers.
These well lists do not include new wells installed since the inception of the plan.

The Draft Source Area Investigation and Long-Term Monitoring Data Summary Report
for Site 07: Calf Pasture Point was submitted in February 2013. Based on the results of
the Source Area Investigation and updated conceptual site model (CSM), changes to
the LTM program were proposed, including decreasing the sampling frequency to
annual. During subsequent monthly meetings, annual LTM beginning in 2013 was
proposed and agreed by the BCT. The Draft Source Area Investigation and Long-Term
Monitoring Data Summary Report for Site 07: Calf Pasture Point was completed in July
2015, and the approved changes to the LTM program are documented in the June 2016
Draft Tier Il Sampling and Analysis Plan, Long Term Monitoring, Site 07 Calf Pasture
Point and Site 09 Allen Harbor Landfill. This draft document is currently being finalized
based on regulator comments.

2.4 Progress Since the Last Review

The previous Five-Year Review concluded that the remedy at Calf Pasture Point was
protective of human health and the environment and that exposure pathways that could
result in unacceptable risks are being addressed through institutional controls that
prevent exposure to contaminants in site groundwater.

This section presents the concerns not related to remedy protectiveness that were
included in the Third Five-Year Review Report, with a brief description of the actions
taken by the Navy since the last review:

e Concern 1: Implement EPA Region 1 request to complete an ESD to document
the removal action (excavation and off-site removal) of the source area that was
not a component of the 1999 Site 07 ROD.

e Concern 2: LTM program needs to be reviewed/updated, including updating
Project Action Limits (PALs) based on new Maximum Contaminant Levels
(MCLs) or EPA Regional Screening Levels (RSLs) (as appropriate).
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e Concern 3: LTM ME data reporting and LTM comprehensive reviews of site data
need to be reviewed/updated to ensure appropriate data is shared with BCT in a
timely manner to ensure continued protectiveness.

To address Concern 1, the Third Five-Year Review Report included a recommendation
to prepare ESD to document the 2011 removal action. The Draft Explanation of
Significant Differences (ESD) OU8 Calf Pasture Point Solvent Disposal Area (Site 7)
was submitted in July 2013. Comments on the draft document were received from
Region 1 EPA on August 22, 2013. Based on Navy attorney review of Region 1 EPA
comments, it was determined that the removal action was a “self-contained event” that
did not affect the ROD, thereby not requiring an ESD. This determination was
presented to the BCT during the December 12, 2013, monthly teleconference. It was
further agreed by the BCT that documentation of the removal action in the Removal
Action Completion Report would confirm completion of the removal action and be
adequate for the project record. The Final Removal Action Completion Report was
submitted on October 1, 2012. The Navy sent a letter to EPA Region 1 and RIDEM on
February 7, 2014, formally retracting the ESD for Site 7 removal action.

To address Concern 2, the Third Five-Year Review Report included recommendations
to schedule a DQO meeting to discuss optimization of the LTMP and establish the
objectives and scope of the LTMP and to prepare a revised SAP for LTM at Site 07. A
scoping meeting was held on April 30, 2013, to discuss optimization of the LTMP and
establish objectives of the LTMP. Further discussions on LTM optimization and
objectives occurred during monthly BCT teleconferences following this scoping meeting.
Based on the scoping meeting and subsequent teleconferences, agreements on
optimization and objectives of the LTMP were achieved. As a result of the formal
scoping meeting and subsequent teleconferences, a Draft Tier Il Sampling and Analysis
Plan, Long Term Monitoring, Site 07 Calf Pasture Point and Site 09 Allen Harbor Landfill
was prepared and submitted on June 24, 2016. Currently, a final version of the
document is being prepared based on regulator comments and Navy responses.

To address Concern 3, the Third Five-Year Review Report included a recommendation
to schedule a DQO meeting to discuss reporting requirements for data reports and
schedule for comprehensive data reviews. A scoping meeting was held on

September 5, 2013, to discuss reporting requirements of the LTMP and frequency of
reporting. Further discussions on the reporting requirements and frequency of reporting
occurred during monthly BCT teleconferences following this scoping meeting.

Reporting requirements and frequency of reporting are provided in the Draft Tier Il
Sampling and Analysis Plan, Long Term Monitoring, Site 07 Calf Pasture Point and Site
09 Allen Harbor Landfill submitted on June 24, 2016.
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No significant activities or fieldwork efforts have occurred at the site since the last
Five-Year Review.

2.5 Five-Year-Review Process

In this section, a description of the Five-Year Review process specific to Calf Pasture
Point, including the document review, data review, and site inspection, is provided.

25.1 Document Review

Documents reviewed as part of this Five-Year Review are referenced throughout the
text and are included in the reference section. Information in this subsection
summarizes the results of LTM and are based on LTM reports.

A review of all of the Calf Pasture Point LTM data, along with data collected from
investigative activities to supplement the LTM program, was performed as part of the
Five-Year Review.

2.5.2 Data Review

As required by the ROD for Site 7, LTM (ME17 through ME20) was performed between
2013 and 2016, in accordance with the updated LTM scope and protocols documented
in the Dratft Tier Il Sampling and Analysis Plan, Long Term Monitoring, Site 07 Calf
Pasture Point and Site 09 Allen Harbor Landfill (Resolution, 2016d). Results of these
LTM events were summarized in annual data reports, with the contents of these reports
following the guidance outlined in the Draft Tier Il SAP.

The following general conclusions are presented based on the comprehensive
evaluation of site data as summarized from the Draft Final Monitoring Event 20, Fall
2016 Five Year Event Monitoring Report (Resolution, 2018a), which evaluates all LTM
to date with a focus on the past 5 years (Figures 2-3 through 2-7 present spatial
distributions of TCE, VC, cis-DCE, trans-DCE and PCE for ME20, taken from the draft
final report):

e Analysis of Mann-Kendall trend test data indicates that groundwater
concentration trends are generally consistent and stable throughout the site since
2012 (evaluations performed in the Final Source Area Investigation and Long-
Term Monitoring Data Summary Report [Tetra Tech, 2015a]) and over the long
term (since 2001).
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The primary plume migration pathways described in the Final Source Area
Investigation and Long-Term Monitoring Data Summary Report (Tetra Tech,
2015a) remain consistent (i.e., no significant changes in plume migration
patterns). The plumes appear generally stable (in both overall size and
concentrations), with some localized increasing trends likely due to plume
redistribution/equilibration (see Figures 2-3 through 2-7).

Along the western portion of Site 07, contamination does not appear to be
migrating upward through the silt layer to the shoreline, as evidenced by the lack
of VOC detections in shallow zone wells MW07-04S, MWO07-38S, and
MWOQ7-33S during ME20 (see Figures 2-3 through 2-7). VOC concentrations in
the deep zone in the western portion of Site 07 are generally much lower
compared to concentrations in other portions of the plume.

Along the eastern portion of Site 07, contamination does not appear to be
migrating up to the shallow zone along the eastern shoreline of Site 07 (see
Figures 2-3 through 2-7). Low concentrations or non-detect results in MWQ07-18S
and MWO07-20S support the conclusion discussed in the Final Source Area
Investigation and Long-Term Monitoring Data Summary Report (Tetra Tech,
2015a) that the silt and clay layers along the eastern shoreline are acting as a
confining layer.

Based on very low or non-detect concentrations in the sediment and surface
water data, the current sampling schedule of once every 5 years is sufficient for
these media.

The Final Source Area Investigation and Long-Term Monitoring Data Summary
Report (Tetra Tech, 2015a) concluded that sampling in different seasons does
not appear to impact contaminant concentrations at any groundwater or
piezometer locations with the possible exception of MW07-21S, P07-05, and
P0O7-24. This conclusion is confirmed in the Draft Final Monitoring Event 20, Fall
2016 Five Year Event Monitoring Report (Resolution, 2018a) as well.

The overall conclusion of the 2017 HHRA update included in the Fall 2016 Five
Year Event Monitoring Report is that the conclusions of the 2012 HHRA remain
valid and that exposure to shallow groundwater, surface water, and sediment
along the Site 07 shoreline by recreational users does not result in a potential
excess lifetime cancer risk (ELCR) or noncancer HI in excess of EPA or RIDEM
target levels.
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Based on concentrations of CVOCs observed through ME20, the relative stability of the
plume, the degradation of the plume, and the overall conclusion of the 2017 HHRA
update, the LTM component of the Site 07 remedy continues to be protective of human
health and the environment.

2.5.3 Site Inspection

This section summarizes the routine LTM program site inspection activities, as well as
the site inspection activities performed specifically for this fourth Five-Year Review.

253.1 LTM Program Site Inspections

Site inspections are conducted at Calf Pasture Point in conjunction with each LTM
event. During the inspections, each monitoring well is checked to ensure that it is
locked, labeled, and in good condition. Observations are noted on monitoring well
inspection forms that are included in the appendices of the LTM reports. The site
inspection also includes an on-site verification of the effectiveness of LUCs by
observing land use conditions (presence of buildings and level of recreational use at the
site) and evidence of groundwater extraction wells.

LUC inspections performed during the LTM program have not detected any evidence of
newly installed groundwater wells or new construction at Site 07.

2.5.3.2 Five-Year Review Site Inspection

Tetra Tech performed a site inspection on September 20, 2017, as part of the fourth
Five-Year Review. The inspection include a site walkover, including along the
Narragansett Bay shoreline, and annotation of conditions. Photographs from the 2017
site inspections are included in Appendix B.

The site was observed to consist of a mix of forested, grassy, and sandy areas. The
inspection began at Sanford Road, west of the site, and proceeded to the east along a
gravel road and then south until reaching monitoring well MWO07-23S. The inspection
then proceeded toward the east along the southern shoreline of Calf Pasture Point, and
monitoring wells MW07-21 and MWO07-24 were observed. The portion of the site
adjacent to Narragansett Bay was then observed.

Overall, the site was found to be in good conditions. All wells encountered along the
western and southern shorelines of the site appeared in good condition, and the well
casings were locked. Additionally, wells located within the site were also found to be in
good conditions, and the well casings were locked. Piezometers within the Entrance
Channel were observed to be in generally good condition, though piezometers along the
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western shoreline were leaning and/or in various states of dis-repair. These will need to
be replaced prior to sampling during a LTM event.

2.5.3.3 Interviews

The Navy holds annual RAB meetings for former NCBC Davisville to discuss the
process of the cleanup program and ongoing investigations and/or site status.
Comments and/or information received during these meetings are recorded and
addressed by Navy, Region 1 EPA, and RIDEM representatives during these annual
meetings. The RAB meeting notes are available to all attendees and are placed in the
Administration Record.

The following individuals were interviewed as part of the fourth Five-Year Review for
former NCBC Davisville.

Interviewee Title/Affiliation

North Kingstown Director of Planning and
Development

Quonset Development Corporation, Chief Operating

Nicole LaFontaine

Steven King

Officer
Susan Licardi North Kingstown Director of Water Department/Supply
Phil Bergeron North Kingstown Director of Public Works
Chelsey Dumas North Kingstown Department of Recreation
Ralph Mollis North Kingstown Town Manager

The types of questions that were asked of interviewees are provided on the Typical
Interview Questions from the June 22, 2017 RAB presentation, included in Appendix A.
Steven King of Quonset Development Corporation was interviewed on September 21,
2017, and Susan Licardi of North Kingstown Water Department was interviewed on
September 22, 2017. On Friday, September 23, 2017, Susan Licardi spoke with
several other North Kingstown managers, with her questions focused on town-owned
Sites 07 and 09. Appendix A includes a summary of information gathered during these
interviews. The Typical Interview Questions from the June 22, 2017 RAB presentation
were also provided to the Quonset Davisville Navy Yacht Club. However, no responses
were received.
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2.6 Technical Assessment

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

Based on the document review, data review, and site inspections, the remedy at Calf
Pasture Point is functioning as intended by the ROD. Groundwater samples are
collected from monitoring wells screened in the overburden (shallow and deep) and
bedrock zones throughout the interior portions of Calf Pasture Point and from shallow
piezometers along the western and southern shorelines of Calf Pasture Point (sampling
was performed once in 2010 along the eastern shoreline with Narragansett Bay).

As demonstrated by the results of supplemental monitoring, investigations, and risk
assessments discussed above, the remedy at Calf Pasture Point is meeting the RAO
stated in the ROD, to “ensure that the discharge of groundwater to wetlands and
offshore areas continues to pose no unacceptable risks from COCs.” The current
sampling network is adequate to evaluate the protectiveness of the remedy. The
current network includes piezometers placed at a spacing of approximately 50 feet
along the entire length of the eastern and southern Calf Pasture Point shorelines to
monitor COC concentrations at the most likely points of human exposure where
impacted groundwater may discharge. Temporary piezometers were sampled for
COCs along the eastern shoreline (Narragansett Bay) in 2010 by Region 1 United
States Environmental Protection Agency; no COCs were detected. Shallow and
intermediate groundwater wells are routinely sampled at the eastern shoreline and
evaluated as a component of the remedy; therefore, piezometer sampling at the eastern
shoreline is not required to ensure protectiveness.

The other RAO identified in the ROD for Calf Pasture Point is to “prevent human
exposure to COCs in deep and bedrock groundwater.” To achieve this objective, the
remedy includes environmental land use restrictions that: (a) prohibit the construction or
development of any building, structure, facility, or other improvement without adequate
ventilation and (b) prohibit the installation of water supply wells or the use of
groundwater for any purpose, except for sampling or remediation. At least once per
year (usually more frequently), compliance with these controls is verified through a
review of town records to ensure that no permits have been issued that would change
the use of the site, allow the construction of residential or commercial units, or allow the
installation of groundwater supply wells. An on-site inspection is also conducted to
verify that no buildings or water supply wells are installed on the site.
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2.6.2 Question B: Are the exposure assumptions, toxicity data, cleanup
levels, and RAOs used at the time of the remedy selection still
valid?

There have been no changes in the physical conditions of the site that would affect the
protectiveness of the remedy.

The HHRA for Site 07 was updated as part of the Monitoring Event 20, Fall 2016 Five
Year Monitoring Report, Site 07: Calf Pasture Point (Resolution, 2017a and 2018a)
(Appendix F). The objective of the updated HHRA was to determine whether there
have been any changes and/or updates to EPA HHRA guidance or site-specific
conditions since the 2012 HHRA performed in support of the Third Five-Year Review
Report (Tetra Tech, 2013b) that would result in a change of the conclusions of the 2012
HHRA. The 2017 HHRA update included the following:

e Summary statistics calculations for 2016 LTM sediment, surface water, and
shallow groundwater analytical data collected along the Site 07 shoreline
(referred to as the 2017 HHRA update data set).

e Update of screening levels and contaminant of potential concern (COPC)
selection for shoreline sediment, surface water, and shallow groundwater.

e Update of human receptor exposure assumptions/parameters.

e Calculation of exposure point concentrations (EPCs) for COPCs in each medium
based on the 2017 HHRA update data set.

e Update of toxicity values for COPCs identified based on the 2017 HHRA update
data set.

The receptors and exposure pathways evaluated in the 2012 HHRA are still relevant for
the 2017 HHRA update based on current and potential future land use. These
receptors and pathways include recreational users exposed to shoreline media while
swimming, wading, or clamming/harvesting shellfish. Revised formal risk/hazard
calculations were not performed as part of the 2017 HHRA update; however, a
guantitative evaluation of the potential exposure to Site 07 shoreline shallow
groundwater, surface water, and/or sediment by recreational users was conducted to
determine whether updates to the 2012 HHRA would result in cumulative potential
cancer risks and/or noncancer hazards greater than EPA and RIDEM target risk/hazard
levels.
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The overall conclusion of the updated HHRA was that the conclusions of the 2012
HHRA remain valid. There have been no changes in exposure assumptions, toxicity
criteria, or contaminant characteristics that have affected the protectiveness of the
selected remedy. Therefore, the RAOs are still valid, and applicable state and federal
standards have not changed since the ROD was signed in September 1999.

The marine ERA (SAIC, 1996) evaluated risks to the environment using data for
offshore sediment and shellfish samples collected along the western and southern
shorelines of Calf Pasture Point. VOCs (the COCs at Site 07) were not identified as a
concern in either the shoreline sediment or shellfish samples. No significant terrestrial
ecological risks were identified at Site 07.

Ecological receptors may also be exposed to Site 07 shoreline shallow groundwater;
this exposure pathway was not previously evaluated. Data evaluated in the 2017 HHRA
update were compared to ecological screening criteria (Appendix C). Data evaluated
include 2013 to 2016 shallow groundwater data from piezometers and 2016 surface and
sediment data.

Shallow groundwater results were compared to surface water ecological criteria. After
considering a minimal dilution factor of 10 to account for exposure to shallow sediment
porewater after underlying groundwater mixes with overlying surface water, no
chemicals were selected as COPCs for groundwater from piezometers. No chemical
concentrations in surface water or sediment exceeded their applicable screening levels,
so no chemicals were selected as COPCs for surface water or sediment. Therefore,
unacceptable risks are not expected for ecological receptors exposed to Site 07
groundwater, surface water, or sediment.

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

No additional human health or ecological risks have been identified and no weather-
related events have affected the protectiveness of the remedy.

The rationale for remedy selection at Site 07 was based in part on the assumption that
the extent of the plume was stable or decreasing. Based on an evaluation of CVOC
plume configuration from 2012 to 2016 compared to 1995/96, some plume expansion
has occurred to the east/southeast of the source area and previously unidentified
migration pathways through MWO07-11D toward Narragansett Bay and along an eastern
migration pathway toward the DPT07-18/MWO07-18D and DPT07-16/MWO07-16 well
clusters. The location of the center of mass in 2012 to 2016 is different from that
observed in 1995/96 because the center of mass has moved from the source area to
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the south and is currently located near the center of the site. This could be due in part
to depletion of source material adsorbed to the aquifer material close to the release
area.

With the exception of the migration pathway from the source area through MW07-11D
toward Narragansett Bay and along an eastern migration pathway toward the
DPT07-18/MWO07-18D and DPT07-16/MWO07-16 well clusters, there have been no
changes regarding understanding of the extents of the leading edges of the plumes,
although long-term trends are increasing at several locations along certain migration
pathways (MW07-11D, -19D, -34D, and DPTO07-16l).

Of particular note, contamination in areas where migration may be occurring
(MWO07-11D, -19D, -34D, and DPTO07-16l) is all within the deep overburden groundwater
aquifer (even though DPTQ07-16l is designated an “I” well) (see Figures 2-3 through 2-7).
Along two of these pathways, MWO07-19D (along cross-section A-A’ of the Monitoring
Event 20, Fall 2016 Five Year Monitoring Report, Site 07: Calf Pasture Point
[Resolution, 2018a]) and MWO07-34D (in the eastern portion of cross-section B-B’ of the
Monitoring Event 20, Fall 2016 Five Year Monitoring Report, Site 07: Calf Pasture Point
[Resolution, 2018a]), contamination has already been detected beyond these locations,
demonstrating that although the extent of contamination is not changing, the distribution
along the migration pathways may be changing. The only identified migration pathways
where the overall extent is changing is the pathway from the source area through
MWO07-11D and along the eastern migration arm to toward the DPT07-18/MWQ7-18D
and DPT07-16/MWO07-16 well clusters, where the plume is getting closer to
Narragansett Bay over time. However, as determined through the tidal study, upward
gradients in this area are infrequent (only occurring over short periods of time under
certain low tides). Additionally, as determined from soil borings and well installations, a
laterally extensive confining silt layer is present and typically is at least 10 to 15 feet
thick. The silt layer is nearly 30 feet thick near the DPT07-18/MWO07-18D and
DPTO07-16/MWOQ07-16 well clusters. Consequently, the connection and discharge of
deep groundwater to the shoreline environment are very complicated and limited.
CVOC contamination may eventually reach the Narragansett Bay shoreline (likely
nearly there based on fall 2016 results at DPT07-161); however, the contaminant
migration rate toward the shoreline is likely to be very slow as a consequence of both
the gradient and laterally extensive silt layer. Also, the same groundwater/surface water
interactions observed along the Entrance Channel are likely to impact both groundwater
flow and contaminant discharge along the Narragansett Bay shoreline.
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2.6.4 Technical Assessment Summary

Based on the data reviewed and the site inspection, the remedy is functioning as
intended by the ROD. Supplemental data collection and risk assessments have been
conducted during LTM to monitor the protectiveness of the remedy. There have been
no changes in physical conditions at the site, toxicity factors, or to the standardized risk
assessment methodology that would affect the protectiveness of the remedy. There is
no other information at this time that calls into question the protectiveness of the
remedy.

2.7 Issues

Although no deficiencies were identified during this five-year review for Site 07, and no
issues related to site operations (LUCs and LTM), conditions or activities prevent the
remedy from being protective in the short term, the following issues are identified to
ensure future protectiveness -

Affects Current | Affects Future
Issue Protectiveness | Protectiveness
(Y/N) (Y/N)

Surface water and sediment should continue to be
monitored to ensure ongoing protectiveness for

recreational swimmers/waders, shell fisherman, and N Y
ecological receptors.

Site contaminants in the groundwater plume are

migrating toward surface water in the southern, western,

and eastern shores; however, it is unknown how long it N v

will take for concentrations to reach levels at these
exposure areas that may pose a risk to human health or
the environment.
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2.8 Recommendations and Follow-Up Actions
Affects
Recommendations/ Party Oversight | Milestone| Protectiveness
Issue ) : i Y/N)
Follow-Up Actions | Responsible | Agency Date (

Current Future

The LTMP should be
updated to include
surface water and
sediment monitoring
and risk evaluations
and/or assessments, as
needed, to support
future five-year reviews
and to ensure ongoing EPA/
1 protectiveness. The Navy RIDEM 8/1/18 N Y
LTMP should also be

revised to state that
surface water and
sediment monitoring
will continue until such
time that levels of site
contaminants allow for
unlimited use and
unrestricted exposure.

Based on the results of
a discussion
concerning the CSM
and analysis approach,
an analysis should be
conducted to evaluate
the estimated amount EPA/
2 of time (if ever) that it Navy RIDEM 6/1/22 N Y
will take for the

concentrations of site
contaminants to reach
levels in surface water
and sediment that pose
a risk to human health
and the environment.

Although not associated with the protectiveness of the remedy and based on comments
received on the Draft Fall 2016 Five Year Event Monitoring Report, Site 07 Monitoring
Event 20 (Resolution, 2017a) and Navy responses on July 12, 2017, the following three
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concerns remain to be addressed with respect to long-term analysis of site data and
contaminant fate and transport:

e Evaluation of mass balance and natural attenuation mechanisms for CVOC
plumes identified at the site.

e Evaluation of tidal influence on contamination migration at the site.

e Evaluation of contaminant migration to the eastern shoreline with emphasis on
increases observed at DPT06-161 between 2012 and 2016.

Mass Balance and Natural Attenuation Mechanisms

A quantitative mass balance and natural attenuation mechanism evaluation will be
performed based on data from 2011, 2012, 2014 and 2016. Only data from these time
frames will be used because a better understanding of the residual contamination and
CSM was realized upon completion of the Final Source Area Investigation and Long-
Term Monitoring Data Summary Report (Tetra Tech, 2015a). The evaluation will be
completed as a technical memorandum separate from the Five-Year Review (included
as concern at end of section).

Tidal Influence on Contaminant Migration

Most wells at Site 07 are tidally influenced, which also adds to the complexity of fate
and transport at the site. The tidal cycles may influence contaminant concentrations
observed in nearshore groundwater by introducing greater variability in contaminant
concentrations during mid- and high tide conditions due to exchange of fresh and saline
groundwater. However, during low tide, the plume is not prevented from discharging
into surface waters. Tidal cycles do not prevent or block the plume from discharging
into surface waters.

Tidal influence on contaminant migration (as well as other contributing factors) is
discussed in Section 3.2.3 (Transport and Fate Analysis) of the Final Source Area
Investigation and Long-Term Monitoring Data Summary Report (Tetra Tech, 2015a).
Because tidal influences have not changed since the last Five-Year Review, the
discussions and conclusions presented are still valid.

Evaluation of Contaminant Migration to Eastern Shoreline

Several comments from Region | EPA concerning migration of contamination to the
eastern shoreline were received on the Draft Fall 2016 Five Year Event Monitoring
Report, Site 07 Monitoring Event 20 (Resolution, 2017a). A concern was raised about
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the recent occurrence of elevated contamination at DPT07-161 (TCE at 83 ug/L,
cis-1,2-DCE at 120 pg/L, and vinyl chloride at 5.2 pg/L) and its potential impact on the
migration of contamination toward Narragansett Bay. The following text evaluates the
migration of contamination toward the eastern shoreline based on all available site data
and the CSM updated based on the results of various investigations performed between
2010 and 2012.

Contaminant migration from the central portion of the site toward the eastern shoreline
(Narragansett Bay) was evaluated based on both groundwater and soil CVOC
concentrations in the Final Source Area Investigation and Long-Term Monitoring Data
Summary Report (Tetra Tech, 2015a). Sections 3.1 and 3.2 of this report present
cross-sections and spatial analyses of CVOCs in groundwater, and Appendix E
presents cross-sections and spatial analyses of CVOC results in soil (both fixed-based
laboratory and Color-Tec results). As shown on Figures 3-8 and 3-11 of Tetra Tech
(2015a), low-level CVOC concentrations were detected at MWO07-18lI
(1,2-dichloroethane [DCA] at 3.3 pg/L in fall 2011) and DPT07-161 (TCE at 0.7 pg/L in
summer 2012). TCE was also detected at DPT07-16S at 0.69 ug/L during summer
2012 sampling. Figures 3-9 and 3-12 show that a spatially expansive CVOC plume
occurs throughout the site in the deep zone, which is vertically consistent with the well
screen interval at DPT07-161 (monitoring sandy zones below vertically thick silt with
clays), including migration toward Narragansett Bay. As shown on Figure E-1 of Tetra
Tech (2015), two cross-sections are presented from the central portion of the site to the
eastern shoreline. Both diverge at MW07-34D, with cross-section 4-4’ projecting
through well cluster DPT07-18/MWO07-18D, and cross-section 5-5’ projecting through
well clusters DPT07-29/34 and DPT07-16/MWO07-16. Although the DPT07-16/MWO07-16
well cluster is not labeled in the southern portion of cross-section 5-5’, the lithologies
presented are based on the well log at MW07-16D, which exhibits a thick silt layer with
some clay from approximately 17 to 44 feet below ground surface (bgs) (27 feet thick).
Figures E-7 through E-19 present total CVOC isoconcentrations for soil at sequentially
deeper elevations. Generally, migration toward the eastern shoreline is observed from
approximately 35 to 60 feet bgs. Further, Figure E-24 shows elevated CVOC
concentrations at SB-202 at a depth below the thick silt with clay layer at approximately
-50 feet bgs, with an easterly component beyond SB-217. Based on results from 2016
at DPTO7-16l, the extent of CVOC below the thick silt with clay layer extends to near the
eastern shoreline, now to the DPT07-16/MWO07-16 well cluster.

Concentrations and number of parameters detected at DPT07-16I increased in fall 2016
compared to summer 2012. In fall 2016, TCE was detected at 83 ug/L, cis-1,2-DCE at
120 pg/L, and vinyl chloride at 5.2 pg/L (see Figures 2-3 through 2-7). In summer 2012,
only TCE was detected at 0.7 pg/L. Although these changes appear significant, no
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CVOCs were detected at DPTO07-16S in fall 2016, signifying that the advancement of
CVOC contamination is restricted to the zone underlying the thick silt with clay unit.
Further, it is important to continue to monitor the potential continued advancement of
the CVOC plume underlying the thick silt with clay unit, based on the evaluation of data
from 2012 to 2016, the conclusion of the CSM that elevated CVOC concentrations are
restricted to below the thick silt with clay layer are still valid. Further, even if CVOCs
were detected in DPT07-16S (they currently are not), this well is located approximately
100 feet from a potential surface water discharge point (assumed to be near the low-tide
levels during typical low tides). Based on the conclusions that a low risk, within the risk
range, occurs from piezometers that have elevated CVOC concentrations in the
entrance channel, it can be concluded that a low or no risk occurs along the Bay
shoreline.

The objective of the remedy was to “ensure that the discharge of groundwater to
wetlands and offshore areas continues to pose no unacceptable risks from COCs.”
Although the extent of CVOC contamination may continue to increase along the
MWO07-11D pathway and toward the DPT07-18/MWQ7-18D and DPT07-16/MWO07-16
pathways (i.e., towards Narragansett Bay), the protectiveness of the remedy is
unaffected. Contaminant concentrations are at least an order of magnitude greater at
MWO07-21 (near the Entrance Channel) compared to those detected at MW07-11D (near
Narragansett Bay) and DPTO07-16l. Unacceptable risks are not predicted for CVOC
concentrations in environmental media at the Entrance Channel. Based on the
distribution of contamination observed during 20186, it is also unlikely that concentrations
at MW07-11D or DPTO7-161 will ever increase to the levels observed at MW07-21, and
as a consequence, unacceptable human health risks would not be predicted as a
consequence of potential discharge of CVOCs to the shoreline area downgradient of
MWO7-11D or DPTO7-16l. Therefore, future risks are not predicted to occur along the
Narragansett Bay shoreline or in the bay based on contaminant migration trends thick
silt with clay layer impeding upward migration of elevated CVOC concentrations.
However, LTM will continue to observe and evaluate the extent of the CVOC plume
over time.

Although not associated with the protectiveness of the remedy, two concerns are
identified that related to LTM and evaluation of LTM data. These concerns are:

e Finalize the UFP-SAP for Long-Term Monitoring at Site 07 (Draft is dated June
2016). A tentative submittal date is August 2018.
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e Prepare and submit Technical Memorandum on mass balance and natural
attenuation mechanisms for CVOC plume from 2012 to 2016. A tentative
submittal date is October 2018.

2.9 Protectiveness Statement

The remedy at Calf Pasture Point is protective of human health and the environment in
the short-term. Exposure pathways that could result in unacceptable risks from
groundwater are being addressed through institutional controls. These controls are
effectively preventing exposure to site-related contaminants in groundwater. A risk
screening evaluation indicates that there is no unacceptable risk to recreational
swimmers/waders, shell fisherman, or ecological receptors from site-related
contaminants in surface water and sediment. However, to ensure that the remedy
remains protective in the long term, the following actions will be taken: (1) Surface water
and sediment monitoring results will continue to be compared to risk screening numbers
to ensure ongoing protectiveness and (2) Based on the results of a discussion
concerning the CSM and analysis approach, an analysis should be conducted to
evaluate the estimated amount of time (if ever) for the concentrations of site
contaminants to reach levels in surface water and sediment that pose a risk to human
health and the environment.
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3.0 Site 09 - Allen Harbor Landfill

This section presents the findings of the Five-Year Review for the remedy that was
implemented at Navy IR Site 09 (Allen Harbor Landfill) at the former NCBC Davisville.

3.1 Allen Harbor Landfill Summarized Site Chronology

A list of important Site 09 historical events and relevant dates in the site chronology are
shown below. The identified events are illustrative, not comprehensive.

Event Date
Allen Harbor Landfill was used for the disposal of waste material
generated by the former NCBC Davisville facility and NAS Quonset 1946 to 1972
Point.
After landfilling operations ceased, the landfill was closed by placing a
) : : ) : 1972
discontinuous 2-foot soil cover over the fill materials.
Completion of the NCBC Davisville IAS (Hart, 1984). 9/1984
Completion of the Verification Step - Confirmation Study of the former /1987
NCBC Davisville Facility (TRC, 1987).
EPA’s Hazard Ranking Scoring Package for the former NCBC
. . 1989
Davisville facility.
NCBC Dauvisville facility placed on the CERCLA NPL. 11/21/1989
FFA signed by the Navy, EPA, and State of Rhode Island. 3/1992
RI for Allen Harbor Landfill completed. 12/1996
ROD signed. 9/29/1997
Submittal of Final Design Analysis Report For Closure of the Allen 3/31/1998
Harbor Landfill (EA, 1998b). Construction of landfill cap begins.
Construction of landfill cap completed and ESD submitted for
polychlorinated biphenyl (PCB)-contaminated soil removal and 8/1999
extension of the soil cap and revetment (EA, 1999a).
Initiation of landfill inspections and settlement surveys. 12/29/1999
Final Remedial Action Report for Site 09-Allen Harbor Landfill Cap 6/2000
(FWENC, 2000b).
FOST to transfer Parcel 10 to the U.S. Department of Interior for 12/14/2000
transfer to the Town of North Kingstown, Rhode Island (Navy, 2000b).
Final Conceptual Long-Term Monitoring Plan (CLTMP) which included 12/22/2000
establishment of performance standards (Newfields, 2000b).
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Event Date

Final Remedial Action Operations and Long-Term Management Plan for 5/2001
Allen Harbor Landfill (FWENC, 2001a).
Final Landscape Plan for Allen Harbor Landfill (Beckman-Weremay,

10/2001
2001).
Final QAPP for LTM of Site 09 (EA, 2001b). 11/2001
LTM program initiated with ME 01. 11/30/2001
Final Revision 1: Quality Assurance Project Plan for Long-Term 2/2003
Monitoring of Site 09 (Allen Harbor Landfill) (EA, 2003b).
Slgr!atgre dat_g of the First Five-Year Review Report for the NCBC 3/30/2003
Davisville facility.
Parcel 10 transferred. 5/10/2004
Parcel 10 ELUR recorded. 6/8/2004
Revisions to QAPP for Long-Term Monitoring at Site 09 Allen Harbor 11/2007
Landfill (Tetra Tech, 2007r).
Slgr!atl_Jre dat_e_ of the Second Five-Year Review Report for the NCBC 3/28/2008
Davisville facility.
Installation of replacement wells MW09-08DA, MW09-09DA, and 6/2009

MWOQ09-141A and landfill liner repairs (from installation of wells).

Revision 2 to the LTM Program at Site 09 Allen Harbor Landfill,
movement of sediment sampling zone from 2 to 3 feet bgs to 2 to 6

12/2009 and

inches bgs (via BCT agreements). 1/2010
Piezometers within the created wetland moved from the center of the
created wetland to the base of the stone revetment based on EPA 9/2010

request.

Proposed Revisions for Landfill Gas Monitoring Program for Site 09
Allen Harbor Landfill. RIDEM approval for reduced monitoring received
April/May.

3 and 4/2012

Signature date of the Third Five-Year Review Report for the NCBC

L 3/28/2013
Davisville.
Navy submits Final Long-Term Monitoring Data Summary and 8/27/2015
Optimization Recommendations Report (Tetra Tech, 2015b).
Navy submits Draft Tier Il Sampling and Analysis Plan, Long Term 6/24/2016
Monitoring, Site 07 Calf Pasture Point and Site 09 Allen Harbor Landfill
Navy submits Draft Final Fall 2016 Five Year Event Monitoring Report, 10/30/2017

Site 09, Monitoring Event 45
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3.2 Allen Harbor Landfill Background Information

In this section, background information for Allen Harbor Landfill such as physical
characteristics, current and former land use, and a history of environmental actions is
presented.

3.2.1 Physical Characteristics

Allen Harbor Landfill is located in the Main Center of the former NCBC Dauvisville facility,
within Parcel 10, as shown on Figure 1-1 and 3-1. Allen Harbor Landfill is an
approximately 15-acre grassy area formerly used by the Navy as a landfill. The site is
located within a 100-year floodplain and is bounded to the north and south by vegetated
wetlands, to the east by Allen Harbor, and to the west by Sanford Road. Allen Harbor is
used for recreational boating and is supported by two marinas. In 1984, RIDEM closed
Allen Harbor to shellfishing due to suspected contamination from several sources,
including Site 09. The shellfishing ban is still in place.

The site was closed in accordance with the ROD (September 1997) including capping
with an impermeable geosynthetic liner (a multimedia landfill cap) and is covered with
grass and small shrubs. A revetment wall and constructed wetland are located along
the southern and eastern boundaries of the landfill. A stone breakwater structure
separates the wetland from the harbor (Figure 3-1). The site terrain is gently sloping,
with a topographic high in the center of the landfill.

3.2.2 Land Resource Use

Parcel 10, which includes Site 09, is currently owned by the Town of North Kingstown
after being transferred from the Navy via the U.S. Department of the Interior. In the
future, Allen Harbor Landfill will not be used for residential purposes due to ELURs
placed on the property, as required by the ROD. Currently and in the foreseeable
future, the town’s planned use of the property is as open space/conservation land. No
formal land use currently occurs as there are no paths for limited reactional activities to
occur.

Groundwater at the site is classified by RIDEM as GB (i.e., presumed to be not suitable
for public or private drinking water use without treatment). No groundwater production
wells or potable supply wells are located on or downgradient of the site. Any potential
future water needs would be met via municipal water available from the Town of North
Kingstown.
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Allen Harbor is used for recreational boating and contains two marinas. In 1984,
RIDEM closed much of Allen Harbor to shellfishing due to suspected bacterial
contamination. Subsequently, an additional basis for closure was due to surface runoff
from Allen Harbor Landfill and other source areas. In 2004, the remainder of the harbor
(the Entrance Channel) was closed to shellfishing.

Allen Harbor is classified by RIDEM as SA {b}. Class SA waters are designated for
shellfish harvesting, contact recreational activities, and fish and wildlife habitat; the {b}
designation indicates a “partial uses" status (that can affect the application of criteria)
for waters in the vicinity of marinas and/or mooring fields where seasonal shellfishing
closures are likely.

3.2.3 History of Contamination

A 1939 aerial photograph of the Allen Harbor area depicts the landfill as an
undeveloped open grass field lined with shrubs and bushes. From 1946 to 1972, the
Allen Harbor Landfill was used for the disposal of waste materials including municipal-
type waste, construction debris, rubble, preservatives, paint thinners, degreasers
(e.g., solvents), PCB oil, asbestos, ash, sewage sludge, and waste fuel oil. Disposal
activities usually included burning the waste and covering it with soil. In 1972, after
landfilling operations had ceased, the landfill was closed by placing a discontinuous
2-foot soil cover over the fill materials.

3.2.4 Initial Response and Basis for Taking Action

Groundwater data from the RI indicated the presence of elevated concentrations of
VOCs and low-level concentrations of polynuclear aromatic hydrocarbons (PAHS),
pesticides, and metals. Elevated concentrations of PAHSs, pesticides, PCBs, and metals
were detected in surface and subsurface soil samples. Semivolatile organic
compounds (SVOCs), pesticides, PCBs, and metals were detected in sediment samples
throughout Allen Harbor.

According to the HHRA that was completed during the RI, contaminants with a cancer
risk greater than 104 and/or HI greater than 1.0 included the following:

e Arsenic, manganese, bis(2-chloroethyl)ether, 1,2-DCE, 1,2-DCE (total),
1,2-dichloropropane, TCE, and vinyl chloride in groundwater.

e Heavy metals, PAHs, and PCBs in sediment.

e Arsenic, copper, zinc, Aroclor-1254, and Aroclor-1260 in shellfish.
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The human health risks that exceeded risk management goals at Site 09 were
associated with the following exposure scenarios:

e Ingestion of deep groundwater by future residents.

e Use of site groundwater for showering in a potential recreational facility.

e Dermal contact with or incidental ingestion of site surface soil by recreational
users of the site.

¢ Incidental ingestion of shoreline sediment by recreational users of the site.

e Consumption of shellfish from the site shoreline.

Potential health risks to site workers during remedial activities were associated with the
incidental ingestion of soil (EA, 1996c).

Ecological risks to marine organisms in Allen Harbor were reported to be “moderate" to
“slight.” Moderate risk to marine organisms was reported to be limited to the narrow
inter-tidal zone to the north and south of the site. Risks to terrestrial ecological
receptors were reported to be moderate to high within the Allen Harbor Watershed,
within which the Allen Harbor Landfill was one of the contributors to elevated risk (EA,
1996¢). Elevated concentrations of PAHSs, pesticides, PCBs, and metals in surface soill
and sediment were the primary sources of ecological risk to terrestrial receptors.
Sediment samples collected from Allen Harbor had concentrations of PAHS, pesticides,
PCBs, and metals in excess of benchmark screening values. A benthic community
structure analysis showed no obvious toxicological effects relative to reference stations;
however, the elevated concentrations of contaminants were identified in the risk
assessment as “flags” of potential ecological risk (EA, 1996c).

3.3 Remedial Actions

This section discusses the remedy selection and implementation history for Site 09,
along with a discussion of the LTM program currently in place at the site.

3.3.1 Remedy Selection

The ROD for Site 09, signed on September 29, 1997, documented selection of a
remedy including construction of a multimedia cap (including a gas venting system),
stone shoreline revetment, offshore breakwater, and inter-tidal wetlands, LTM, and
LUCs. RIDEM concurred with the remedy on September 25, 1997.

As stated in the ROD, the RAOs for Allen Harbor Landfill are as follows:
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Surface Soil

e Prevent human and terrestrial animal exposure to COCs in surface soil.
e Prevent off-site migration of surface soil and surface soil contaminants through
overland runoff.

Subsurface Soil

e Reduce leachate generation.
e Reduce or eliminate surface erosion and exposure of fill materials along landfill
shoreline.

Groundwater

e Prevent human exposure to COCs in deep groundwater.

Sediment

e Minimize risks from marine ecological exposure to COCs in sediment.
e Control potential future sediment contamination from landfill constituents (COCs).

Wetlands
e Control potential future contamination of wetlands from landfill constituents
(COCs).
e Improve quality of existing wetlands and create new wetlands on site along the
shoreline.
Shellfish

e Control potential future contamination of shellfish from landfill constituents
e Prevent or minimize human ingestion of shellfish from the landfill shoreline
containing COCs in excess of health advisory concentrations.

Based on the results of the RI/Feasibility Study (FS) and the community response to the
Proposed Plan, the selected remedy for Site 09 was Alternative 3 - Multimedia Cap. A
complete description of the selected alternative is presented in Section VIII of the ROD
(EA, 1997) and in the August 1999 ESD (EA, 1999a).

EPA’s Presumptive Remedy for CERCLA Municipal Landfill Sites (OSWER Directive
9355.0-49FS) states that containment technologies are the preferred remedies for
municipal-type landfill waste. Accordingly, cleanup goals (i.e., treatment goals) were
not developed as part of the Site 09 remedy. The components of the selected
alternative address the identified risk pathways and RAOs identified for Site 09. The
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LTM program established as part of the selected alternative was designed to ensure the
protection of human health and the environment over time. The selected remedy
includes the following components:

101705/P

Construction of a multimedia cap above the 100-year storm elevation (14 feet
above msl) that consists of multiple soil layers and two impermeable layers and a
soil cap in the area below 14 feet msl to comply with current federal and state
laws. This component of the remedy addressed the RAOs for surface and
subsurface soil.

Construction of a passive gas venting system as part of the cap system. Landfill
gases collected within the gas vent layer are passively vented to the atmosphere
via five vents at the landfill. The points of discharge (vents) were fenced to
protect potential site visitors.

Removal and/or covering of landfill debris from the landfill shoreline. This
addressed the RAOs for surface soil, sediment, and shellfish.

Construction of a stone revetment along the shoreline of Site 09 to protect the
landfill face from wave action (e.g., tidal forces and storm events). This
stabilization of the landfill face addressed the RAOs for surface soil, sediment,
and shellfish.

Construction of a breakwater structure just east of a majority of the revetment
wall along with construction of a wetland area between the revetment wall and
breakwater structure, which together act to trip waves and reduce energy
reaching the revetment. Construction of this wetland area along the shoreline of
the site also serves as a natural resources/habitat improvement. Material
dredged from the Entrance Channel to Allen Harbor was used in the construction
of the wetlands. The progression of wetland development is being monitored
over time to verify its sustainability. This addressed the RAOs for sediment,
shellfish, and wetlands.

Establishment of institutional controls, as follows (addressing the RAO for
groundwater):

- Implementation of land use restrictions that include deed restrictions
regarding site and groundwater use.

- Implementation of appropriate land use restrictions (i.e., no use of
motorized vehicles, no digging, no deep-rooted vegetation) to protect
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human health and the environment through limiting site development to
maintain the integrity of the cap.

- Prevention of the installation or use of groundwater wells that would be
used for drinking water or showering purposes.

e Conduct LTM of landfill gas, groundwater, sediment, and shellfish quality to
evaluate the effectiveness of the remedy.

e Five-year reviews of the decision for the site by the Navy, EPA, and RIDEM.

A Rhode Island prohibition on the collection of shellfish from Allen Harbor addresses
human health risks associated with the ingestion of shellfish from the landfill shoreline.
As part of the remedy for Allen Harbor Landfill, the Navy maintains signage along the
landfill shoreline to warn the public about the shellfishing ban.

The Navy and EPA signed the ROD in September 1997, which declared that the
selected remedy is protective of human health and the environment, complies with
current federal and state applicable or relevant and appropriate requirements (ARARS),
and is cost effective (EA, 1997).

3.3.2 Remedy Implementation

On March 31, 1998, the Final: Design Analysis Report for Closure of the Allen Harbor
Landfill (EA, 1998b) was submitted, and the capping activity commenced. FWENC
completed the remedial action in August 1999 (FWENC, 2000b). In addition to the
remediation activities outlined in the ROD, a removal action was performed by FWENC
in spring 1999, when PCB-contaminated soil was discovered at the northern end of the
landfill. To document the addition of the PCB removal and a northerly extension of the
soil cap and the revetment to the remedy for this site, an ESD was submitted in August
1999. The ESD did not fundamentally alter the remedy at the site.

3.3.2.1 Remedy Operations and Maintenance

On March 30, 2000, quarterly physical inspections of the landfill were initiated and were
continued on a quarterly basis for 2 years. From 2002 to 2012, inspections were
conducted semi-annually in accordance with the Final Remedial Action Operations and
Long-Term Management Plan for Allen Harbor Landfill (FWENC, 2001a). Beginning in
2013, inspections have been conducted annually (biennially for landfill settlement
surveys).

Maintenance and repairs are performed on an as-needed basis based on the findings of
the inspections. Prior to 2008, most maintenance/repairs were performed annually,
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typically in the fall (generally, August, September and October). From 2008 to 2012,
most repairs are completed concurrent with quarterly LTM activities (or semi-annually,
in 2012).

O&M or post-closure care at the Allen Harbor Landfill must be performed after the
landfill closure, in accordance with Resource Conservation and Recovery Act (RCRA)
requirements in 40 C.F.R 264 Subpart N; the Rhode Island Hazardous Waste
Regulations, Section 8; and the ROD. Five-year reviews must be conducted as long as
contamination remains at the site in excess of levels that allow for unlimited use and
unrestricted exposure.

Landfill settlement surveys were conducted annually until 2012 at each monitoring well,
each gas vent, and at six locations each on the revetment and breakwater to monitor
subsidence in the landfill and along the shoreline. Currently, settlement surveys are
conducted biennially. Settlement survey data are reviewed to determine if subsidence
has exceeded the acceptable range of 6 inches over any 100-linear-foot area of the
landfill cap.

Based on the landfill inspections conducted from 2000 through 2017, it appears that,
overall, the cap, revetment slope, and breakwater structure portions of the site remedy
are in good condition and functioning according to design. Based on settlement survey
results, there has been minor subsidence in a few areas, but this has not exceeded the
acceptable range. Additional details regarding the maintenance activities that have
occurred are provided in Section 3.5.

3.3.2.2 LUCs
In accordance with the ROD (EA, 1997), deed, ELUR, and LUCIP (EA, 2002b), Parcel
10 (Site 09) includes the following:

e For the entire parcel, no residential or commercial use, as stated in the ROD
(park/recreational uses are permitted).

e For the entire parcel, water supply wells shall not be installed nor shall
groundwater be utilized, except for sampling or other remedial purposes

e For the contaminated site, as delineated on Figure 3-1 (land use restriction
boundary), use by the Grantee, its successors, and assigns, will be for
pedestrian traffic only. Restrictions include, but are not limited to: digging, use of
motorized vehicles, or other activities that may damage the remedy components
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(multimedia cap, gas vents, monitoring wells, stone revetment, etc.) or otherwise
allow direct exposure to hazardous waste under the cap.

e The warning signs to inform the public of the State ban on shellfishing in Allen
Harbor will be maintained.

On November 30, 2001, LUC inspections were initiated during ME 01. LUC inspections
are performed in accordance with the QAPP for LTM at Site 09 (EA, 2001b and 2003b)
and LUCIP (EA, 2002b). LUC inspections have been performed during each ME at
Allen Harbor Landfill to verify compliance with the land use restrictions established as
part of the site remedy (Section 3.3.1). Copies of the institutional controls inspection
checklists are included in each of the ME reports and/or data reports. Compliance with
LUCs is documented annually in LUCIP Annual Letter Reports.

Based on the Site 09 LUC inspections completed during ME 01 through ME 45 and the
LUCIP Annual Letter Reports, there was compliance with the institutional controls stated
in the ROD and LUCIP.

An updated LUCIP was submitted as draft on November 2016, and the final LUCIP is
currently being prepared. The draft Annual LUCIP report for 2016 was submitted for
review on February 9, 2018.

3.3.23 LTM

The objective of the monitoring component of the remedy is to obtain the data
necessary to assess the long-term effectiveness of the remedy. LTM at Allen Harbor
Landfill began in December 2001. Since the first ME, there have been four LTM scopes
performed (as approved by the BCT) for LTM events at Site 09. The changes have
generally been related to relocation of sampling locations (e.g., relocation of
piezometers closer to revetment wall). The following presents a brief summary of the
LTM scopes and/or changes since ME 01.:

e Between December 2001 and December 2010, quarterly monitoring occurred.

e Beginning in January/February 2008, quarterly monitoring was revised to two
semi-annual large events (26 wells) and two semi-annual small events (14 wells).

e Beginning in December 2009, the sampling depth of sediments was adjusted
from 2 to 3 feet bgs to 2 to 6 inches bgs.
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e In September 2012, at the request of EPA, the piezometers within the created
wetland were moved to the base of the stone revetment wall.

e In March 2012, soil gas and vent monitoring and sampling was changed to
monitoring annually, with fixed-base sampling once every 5 years, and sampling
of piezometers and shellfish beyond the breakwater into Allen Harbor was
initiated.

A detailed summary of the LTM performed between initiation in December 2001

(ME 01) and September/October 2012 (ME40, date of last Five-Year Review) is
included in the Final Third Five Year Review Report (Tetra Tech, 2013b). A site map
and long-term monitoring locations is provided as Figures 3-2 and 3-3.

The Draft Long-Term Monitoring Data Summary and Optimization Recommendations
Report for Site 09: Allen Harbor Landfill was submitted in December 2013. Based on
the results of the data summary and updated CSM, recommendations to the LTMP
were proposed, including annual sampling. The recommendation for annual sampling
was agreed to by the BCT and implemented beginning in 2013, although the report was
not finalized until August 2015. The revised LTM program based on the approved
report recommendations was documented in the June 2016 Draft Tier 1| Sampling and
Analysis Plan, Long Term Monitoring, Site 07 Calf Pasture Point and Site 09 Allen
Harbor Landfill. This draft document is currently being finalized based on regulator
comments.

3.4 Progress Since the Last Review

The previous Five-Year Review concluded that the remedy at Allen Harbor Landfill was
protective of human health and the environment, and exposure pathways that could
result in unacceptable risks were being addressed through remedy-related institutional
controls and a state-enforced prohibition on shellfishing in Allen Harbor. These controls
were effectively preventing exposure to site-related contaminants.

This section presents the concerns not related to remedy protectiveness that were
included in the Third Five-Year Review Report, with a brief description of the actions
taken by the Navy since the last review:

e Concern 1: LTM program needs to be reviewed/updated, including updating
PALs based on new MCLs or EPA RSLs (as appropriate).
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e Concern 2: LTM ME data reporting and LTM comprehensive reviews of site data
need to be reviewed/updated to ensure appropriate data is shared with BCT in a
timely manner to ensure continued protectiveness.

e Concern 3: Evaluation of area downgradient and offshore (beyond breakwater) of
MWO09-20I needs to be completed.

To address the issue of reviewing and updating the LTM program (Concern 1), the
following recommendations were made:

e Schedule a DQO meeting to discuss optimization of the LTM program and
establish the objectives and scope of the LTM program.

e Prepare a revised Work Plan/SAP for LTM at Site 09.

A scoping meeting was held on August 20, 2014, to discuss optimization of the LTM
and establish objectives of the LTM. Further discussions on the optimization and
objectives occurred during monthly BCT teleconferences following this scoping meeting.
Based on the scoping meeting and subsequent teleconferences, agreements on
optimization and objectives of the LTM were achieved.

As a result of the formal scoping meeting and subsequent teleconferences, a Draft Tier
Il Sampling and Analysis Plan, Long Term Monitoring, Site 07 Calf Pasture Point and
Site 09 Allen Harbor Landfill was prepared and submitted on June 24, 2016. Currently,
a final version of the document is being prepared based on regulator comments and
Navy responses. To address the issue of LTM reporting and comprehensive reviews of
site data and sharing with the BCT in a timely manner (Concern 2), it was
recommended that a DQO meeting be scheduled to discuss reporting requirements for
data reports and to schedule for comprehensive data reviews.

A scoping meeting was held on September 5, 2013, to discuss reporting requirements
of the LTM program and frequency of reporting. Further discussions on the reporting
requirements and frequency of reporting occurred during monthly BCT teleconferences
following this scoping meeting.

Reporting requirements and frequency of reporting are provided in the Draft Tier Il
Sampling and Analysis Plan, Long Term Monitoring, Site 07 Calf Pasture Point and
Site 09 Allen Harbor Landfill currently being finalized.
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To address the issue of evaluating the area downgradient and offshore (beyond
breakwater) (Concern 3), the area downgradient and offshore of the landfill (beyond the
breakwater) was investigated in 2012 as part of ME 40. The work performed and
results of the investigation and associated interpretations are presented in Sections 2
and 3, respectively, with incorporation of these results in the CSM in Section 5, of the
Final Long-Term Monitoring Data Summary and Optimization Recommendations Report
for Site 09: Allen Harbor Landfill (Tetra Tech, 2015b). As summarized from Section 3.9
of the Final report, Color-Tec® field screening indicated the presence of low
concentration (likely less than 10 pg/L) CVOC at five sediment sample locations along
the revetment wall within the constructed wetland area and no positive field screening
detections within the center of the constructed wetland. Further, Color-Tec® field
screening was also performed in the sediment of the offshore beyond the breakwater
and no positive results were identified at any field screening location (samples were
collected approximately 10, 25 and 50 feet from the breakwater structure, between
piezometers P09-07 to P09-08 to P09-12).

35 Five-Year Review Process

This section provides a description of the Five-Year Review process specific to Site 09
including the document review, data review, and site inspection.

351 Document Review

Documents reviewed as part of this Five-Year Review are referenced throughout the
text and are included in the reference section. Information in this subsection
summarizes the results of LTM and are based on LTM reports.

A review of documents relevant to the remedial actions and LTM activities conducted at
Allen Harbor Landfill was undertaken as part of the Five-Year Review.

3.5.2 Data Review

A review of LTM data was performed as part of the Five-Year Review. Data from 45
rounds of sampling are included in the review. In the data review, all parameters
detected in an environmental medium are evaluated, not just those parameters for
which PALs have been established (as is typical in the LTM Data Summary Reports).
Comprehensive evaluations of site-wide data from all environmental media were
performed as part of the Final Long-Term Data Summary and Recommendations
Report for Site 09: Allen Harbor Landfill (Tetra Tech, 2015b) and Draft Final Fall 2016
Five Year Monitoring Report, Site 09 Monitoring Event 45 (Resolution, 2017c).
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The following general conclusions are presented based on the comprehensive
evaluation of site data presented in the Draft Final Fall 2016 Five Year Monitoring
Report, Site 09 Monitoring Event 45 (Figures 3-4 and 3-5 present spatial distributions of
TCE and VC, and cis-DCE and trans-DCE, respectively for ME45, taken from the draft
final report):

Hydrogeology

e The hydrogeology at Site 09 is stable, consistent, and well understood after
45 MEs. The hydrogeology data collected during ME 41 through ME 45 is
consistent with previous events and the conclusions in the Site 09 LTM Data
Summary and Optimization Recommendations Report.

Groundwater Beneath the Landfill

e Concentrations of CVOCs in groundwater beneath the landfill appear to be stable
or possibly decreasing (see Figures 3-4 and 3-5). The combined TCE,
cis-1,2-DCE, trans-1,2-DCE, and VC data indicate that anaerobic reduction
dechlorination is occurring. The overall size, shape, and concentration profile of
the CVOCs in groundwater beneath the landfill is consistent with those in the
Site 09 LTM Data Summary and Optimization Recommendations Report.

e Benzene continues to be the only other VOC consistently detected at
concentrations exceeding the PAL in groundwater beneath the landfill. The
concentrations observed appear to be stable and limited to a few areas,
consistent with previous MEs.

e Periodic PAL exceedances of other VOCs such as 1,1,2-TCA, 1,1-DCE,
1,2-DCE, methylene chloride, and chlorobenzene were observed, and these
occurrences are consistent with previous MEs. The results during ME 41
through ME 45 were generally lower than historical averages.

e Detections of SVOCs and PAHs remain sporadic and infrequent. However,
benzo(a)pyrene was detected in excess of the PAL (0.2 pg/l) for the first time
during ME 45 at MW09-09S (0.21 pg/L) and MW09-20I (0.43 pg/L).

e Aroclor-1260 was only one PCB detected between ME 41 and ME 45, at
MWO09-11S (0.45 ug/L) during ME 41. The only two pesticide detections between
ME 41 and ME 45 were beta-BHC at MW09-07S (0.020 pg/L) and MW09-24S
(0.016 ug/L) during ME 44.
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Arsenic continues to be the only metal consistently detected in excess of the PAL
in the groundwater beneath the landfill. Although arsenic concentrations exceed
the PAL, the concentrations of arsenic in groundwater beneath the landfill are
significantly less than those observed in the piezometers, and arsenic is naturally
occurring in soil and groundwater.

Piezometers

Only one CVOC was detected in piezometers during ME 42 through ME 45, vinyl
chloride at P09-10 (1.1 pg/L) during ME 42.

Benzene was only detected once in piezometers during ME 42 through ME 45 at
P09-10 (1.3 pg/L) during ME 42.

Arsenic copper, nickel, mercury, lead, chromium, and zinc have been frequently
detected in excess of their PALs in piezometer samples during ME 42 through
ME 45. However, the elevated concentrations appear to be largely the result of
suspended solids in the samples because dissolved results for these metals are
generally much less than total concentrations. The high suspended solids (i.e.,
turbidity) are due to poor groundwater recharge at these locations because
groundwater does not significantly discharge along the shoreline of Site 09,
which prevents collection of samples from piezometers via low-flow sampling.
Furthermore, concentrations of these metals in monitoring wells (i.e.,
groundwater beneath the landfill) are much lower, further indicating that the
elevated metals concentrations are not due to migration of groundwater beneath
the landfill to the shoreline. It is possible that the elevated arsenic results are due
to isobaric interferences from the metals ICP-MS analysis.

Besides the metals listed above, there have been no PAL exceedances in
groundwater since ME 42, and the vast majority of VOC, SVOC, PAH, pesticide,
and PCB results have been non-detect.

Sediment

101705/P

VOCs, PAHS, pesticides, and PCBs were sporadically detected in sediment
during ME 43 through ME 45. Mann-Kendall trend analyses indicate either no
trend or downward trends. Zinc, 4,4-DDT, phenanthrene, and pyrene were the
only analytes with PAL exceedances during ME 43 through ME 45.
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Zinc was detected in excess of its PAL (219 mg/kg) at SED09-09 (263 mg/kg)
during ME 44. The zinc concentration at this location decreased to 172 mg/kg
during ME 45, less than the PAL.

4,4-DDT was detected in excess of its PAL (6 pg/kg) at SED09-01 (8 pg/kg)
during ME 43 and SED09-09 (9.3 pg/kg) during ME 44. 4,4-DDT was not
detected at either location during the following ME, with both reporting limits
significantly less than the PAL.

Phenanthrene was detected in excess of its PAL (1,500 pg/kg) at SED09-10
(3,300 pg/kg) during ME 44. The phenanthrene concentration decreased to
960 pg/kg during ME 45, less than the PAL.

Pyrene was detected in excess of its PAL (2,600 pg/kg) at SED09-10
(2,700 pg/kg) during ME 44. The pyrene concentration decreased to 890 pg/kg
during ME 45, less than the PAL.

Shellfish

101705/P

The 2013 through 2016 shellfish samples had concentrations of metals, PCBs,
and PAHSs greater than the maximum concentrations reported in reference
samples collected from 2007 through 2011. However, a comparison to pre-
remedy data indicates that site concentrations are significantly less than in
samples collected from the same areas of the site in 1995, prior to installation of
the cap.

Overall, the trend analyses reported statistically significant upward trends for
some metals including arsenic at ET09-03, ET09-04, ET09-05, and ET09-06 and
for anthracene at ET09-04. However, comparison to landfill groundwater data
indicates that these upward trends are not site related. In addition, Mann-Kendall
trend analysis performed on arsenic at reference locations ET09-01 and ET09-02
in the Site 09 LTM and Optimization Recommendations Report indicated
increasing trends for arsenic at these reference locations (Tetra Tech, 2015b),
suggesting that arsenic in shellfish may be related to background conditions or
other anthropogenic sources.

The shellfish population appears to be more abundant and more diverse than

observed during previous MEs. Quahogs, which were not frequently present
during previous MEs, have become more common. Many parts of the stone
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revetment and breakwater structure have become covered with shellfish shells
from birds capturing and eating shellfish, indicating that the shellfish population is
abundant enough to support the feeding habits of marine predatory birds.

Landfill Gas

Laboratory VOC results were converted to emission rates and compared to
newly calculated allowable emission rates based on updated RIDEM air toxic
regulations in RIDEM Air Pollution Control Regulation No. 22 (RIDEM, 2008).
There were no VOC exceedances of the new calculated allowable emission
rates. The laboratory methane result was also converted to an emission rate.
The methane emission rate was less than the calculated emission rate of
0.525 gram per second, which is based on the RIDEM maximum allowable
emission of 100 pounds per day.

Soil gas screening results from ME 41 through ME 45 indicate that the landfill
cap has not been compromised and is functioning as designed.

Risk Assessment Updates

The overall conclusion of this 2017 HHRA update is that the conclusions of the
2013 HHRA remain valid and that ingestion of shellfish tissue obtained from the
Site 09 shoreline by a current/future recreational user poses a potential cancer
risk or noncancer hazard exceeding RIDEM target levels due to arsenic, PCBs,
and pesticides (specifically aldrin). Based on this conclusion, the current
institutional control prohibiting ingestion of shellfish continues to be necessary to
protect public health. However, the shellfish tissue EPCs for arsenic and aldrin
are within the range of concentrations detected in reference tissue samples
collected from the shoreline of Prudence Island and from Fishing Cove in
Wickford, Rhode Island, between 2007 and 2011. These results indicate that
concentrations of arsenic and aldrin in site shellfish tissue samples evaluated in
the 2017 HHRA update may be due to background conditions rather than

Site 09. In addition, the shellfish tissue EPC for PCBs is less than the range of
PCB concentrations detected in samples collected in 2011 (the most currently
available data set) through the National Oceanic and Atmospheric Administration
Mussel Watch Program (https://products.coastalscience.noaa.gov/
nsandt_data/data.aspx). This suggests that some of the PCB contamination
detected in the Site 09 samples may reflect regional conditions.

The overall conclusion of the 2017 ERA update is that the conclusions of the 2015 ERA
remain valid and that exposure to shallow sediment, pore water, surface water, and

101705/P
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shellfish along the Site 09 shoreline does not pose unacceptable site-related risk to
ecological receptors. Concentrations of several metals were elevated in piezometer
water, but it does not appear that these concentrations are related to groundwater at
Site 09, as discussed above.

The data collected to date during the LTM program support the conclusions of the RI/FS
that formed the basis for the ROD signed in 1997 by the Navy and EPA and concurred
with by RIDEM. The LTM data indicate that groundwater continues to pose an
unacceptable risk to human health if used for drinking or showering. Shallow
groundwater data from the shoreline piezometers indicate that the VOC plume in
shallow groundwater at the site extends into the offshore area south of the landfill (likely
near the Allen Harbor side of the breakwater structure) but that groundwater does not
transport significant concentrations of landfill constituents into near-shore sediments.
The analysis of landfill gas samples indicates that VOCs, SVOCs, petroleum
hydrocarbons, and methane are being released from the landfill at rates that are less
than state criteria.

3.5.3 Site Inspection

This section summarizes the routine LTM program site inspection activities, as well as
the site inspection activities performed specifically for this fourth Five-Year Review.

3.5.3.1 LTM Program Site Inspections

Site inspections are conducted annually at Allen Harbor Landfill in conjunction with each
LTM event. During the inspection, each monitoring well is checked to ensure that it is
locked, labeled, and in good condition. The site inspection also includes an on-site
verification of the effectiveness of LUCs by observing land use conditions (presence of
buildings and level of recreational use at the site) and evidence of groundwater
extraction wells.

Review of site inspection forms completed during the LTM program indicates that all
wells are locked and properly labeled. LUC inspections performed during the LTM
program have not detected any evidence of water supply wells or new construction at
the site.

3.5.3.2 Five-Year Review Site Inspection

Tetra Tech performed a site inspection on September 20, 2017, as part of the Five-Year
Review. The inspection include a site walkover and annotation of conditions.
Photographs from the 2017 site inspections are included in Appendix B.
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The site inspections began at the southwestern corner of the landfill near the southern
drainage swale and then proceeds along the exterior perimeter of the landfill.
Groundwater monitoring wells and passive landfill gas vents are inspected as they were
encountered.

Overall, the site was found to be in good conditions. All wells appeared in good
condition, and the well casings were locked. Piezometers were observed to be in
generally good condition. The stone revetment wall and break water structure also
appears to be in good shape (no areas of settlement, missing rocks, etc. was
observed). There were no barren portions (devoid of vegetation) in the created wetland.
There were numerous ribbed mussels noted within the rocks of the breakwater
structures along nearly the entire length of the structure. The warning signs to inform
the public of the State ban on shellfishing in Allen Harbor were observed to be present
and in good shape.

3.5.3.3 Interviews

The Navy holds annual RAB meetings for former NCBC Davisville to discuss the
process of the cleanup program and ongoing investigations and/or site status.
Comments and/or information received during these meetings are recorded and
addressed by Navy, Region 1 EPA, and RIDEM representatives during these annual
meetings. The RAB meeting notes are available to all attendees and are placed in the
Administration Record.

The following individuals were interviewed as part of the fourth Five-Year Review for
former NCBC Dawvisville.

Interviewee Title/Affiliation

North Kingstown Director of Planning and
Development

Quonset Development Corporation, Chief Operating

Nicole LaFontaine

Steven King

Officer
Susan Licardi North Kingstown Director of Water Department/Supply
Phil Bergeron North Kingstown Director of Public Works
Chelsey Dumas North Kingstown Department of Recreation
Ralph Mollis North Kingstown Town Manager

The types of questions that were asked of interviewees are provided on the Typical
Interview Questions from the June 22, 2017 RAB presentation, included in Appendix A.
Steven King of Quonset Development Corporation was interviewed on September 21,
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2017, and Susan Licardi of North Kingstown Water Department was interviewed on
September 22, 2017. On Friday, September 23, 2017, Susan Licardi spoke with
several other North Kingstown managers, with her questions focused on town-owned
Sites 07 and 09. Appendix A includes a summary of information gathered during these
interviews. The Typical Interview Questions from the June 22, 2017 RAB presentation
were also provided to the Quonset Davisville Navy Yacht Club. However, no responses
were received.

3.6 Technical Assessment

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

The review of LTM data, risk assumptions, site inspections, LUC inspections, and
ARARSs indicates that the remedy is functioning as intended by the ROD. The
evaluation presented in this section includes a discussion of the performance of the
remedy with respect to the objectives stated in the ROD.

Surface Soil. The RAOs stated in the ROD for surface soil include: (a) prevention of
human and terrestrial animal exposure to contaminants in surface soil and

(b) prevention of off-site migration of surface soil and surface soil constituents through
overland runoff. The remedial actions taken to address these objectives were the
construction of the RCRA cap and soil cap over the landfill surface and construction of
the shoreline revetment. These actions prevent exposure to surface soils by human
and terrestrial ecological receptors and prevent erosion of landfill materials into the
shoreline environment, respectively. These site features are inspected by the Navy
semi-annually or annually, as required by the ROD, to ensure their continued integrity
and effectiveness. Although minor issues such as surface rutting and intrusive
vegetation have been identified during inspections, they have been remedied and have
not impacted the integrity of the landfill cap, drainage swales, or revetment.

Subsurface Soil. The RAOs stated in the ROD for subsurface soil include:
(a) reduction in leachate generation and (b) reduction or elimination in surface erosion
and exposure of fill materials along landfill shoreline.

The evaluation of water level data collected during LTM suggests that the cap is
impeding the infiltration of rainwater through the unsaturated zone, which reduces the
generation of leachate (Tetra Tech, 2015b; Resolution, 2017b). A qualitative
comparison of on-site groundwater levels to those observed at the nearest United
States Geological Survey monitoring well suggests water levels in monitoring wells
located outside of the capped area (i.e., MW09-02S, MW09-24S, and MWQ09-25S)

101705/P 3-20



Fourth Five-Year Review Report
NCBC Davisville, North Kingstown, Rhode Island
CTO ML43765 Site 09 — Allen Harbor Landfill

correlate more closely to the off-site well than water levels measured in wells located
within the capped area, indicating that water levels within the cap respond differently to
seasonal variations in precipitation than wells located beyond the limits of the cap.
These data, along with the evaluation of landfill survey data indicating the integrity of the
cap is intact, provide evidence to support a reduction in leachate generation since
construction of the remedy.

Erosion of and exposure to fill materials located along the landfill shoreline have been
mitigated by the removal of debris and construction of the stone revetment. Semi-
annual or annual inspections of the revetment have indicated only minor displacement
of stones, occasional vegetative growth (which has been removed), and minimal
erosion at the toe of the slope presumably resulting from a concentrated runoff from the
edge of the landfill cap. None of these issues has negatively impacted the integrity or
effectiveness of the revetment.

Groundwater. The RAO stated in the ROD for groundwater is to prevent human
exposure to contaminants in deep groundwater. The Navy has performed LUC
inspections at least annually at Allen Harbor Landfill to verify that no water supply wells
are constructed on the site. Based on the findings of these inspections, there is no
exposure to contaminated groundwater.

Sediment. The RAOs stated for sediment in the ROD include: (a) minimizing risks from
marine ecological exposure to contaminants in sediment and (b) controlling potential
future sediment contamination from landfill constituents. To evaluate risks along the
shoreline associated with site contamination, sediment sampling results are compared
to site-specific Shoreline Risk Monitoring and Remediation Goal (RG) Values that were
developed for the protection of aquatic, terrestrial, and human health exposure
pathways. Site-specific RG Values were developed for zinc, total Aroclors, and
4,4’-DDE based on the conclusions of a harbor-wide study presented in a report titled
Preliminary Remediation Goals (PRGs) for NCBC Allen Harbor Landfill (Site 09) (SAIC,
1998). These site-specific values, together with Effect Range Median values, represent
the PALs for sediment along the Allen Harbor Landfill shoreline.

The evaluation of LTM data collected during the first 45 events of monitoring indicates
that exceedances of PALs in sediment samples are infrequent, with the exception of
PCBs at SED09-01.

Remedial actions along the shoreline (i.e., sediment removal and wetland construction)
have reduced contaminant levels to less than PALs at all locations except SED09-01,
and sediments are not being recontaminated by landfill constituents.
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Wetlands. The RAOs stated in the ROD for wetlands include (a) controlling potential
future contamination of wetlands from landfill constituents and (b) improving the quality
of existing wetlands and creating new wetlands along the landfill shoreline.

The evaluation of piezometer and sediment sampling data indicates that, in general, the
remedial action is controlling the migration of landfill contaminants into the wetlands.
The principle VOCs detected in water samples collected from piezometers are daughter
product CVOCs (cis-1,2-DCE, trans-1,2-DCE, and vinyl chloride) and benzene in
monitoring wells located along the southern shoreline of the landfill (P09-08 and
P09-10). Over the past several years, concentrations in piezometer samples have
decreased at or near long-term lows, and there are no increasing trends for any
CVOCs. Additionally, changes in the sampling locations of the piezometers with
respect to the landfill did not result in changes in concentrations or trends.
Exceedances of PALs in sediment samples collected from the constructed wetland
(SEDO09-02 through SED09-08) are infrequent.

Wetland inspections have been conducted semi-annually/annually as part of the LTM
program for Allen Harbor Landfill. Inspections include an evaluation of the enhanced
wetland areas located north of the site and the constructed wetland east of the landfill.
With few exceptions, these wetland areas are populated with abundant vegetation and
are minimally impacted by invasive species.

During wetland inspections, several ospreys (Pandion haliaetus) and double-crested
cormorants (Phalacrocorax auritus) were observed on poles near the constructed
wetland. Two American egrets (Casmerodius albus) were observed in the natural
marsh south of the constructed wetland. A belted kingfisher (Megaceryle alcyon) was
observed on a pole near the enhanced wetland. All are predators of fish and/or shellfish
and appear to be benefiting from the food sources provided by Allen Harbor, the
constructed wetland, enhanced wetland, and other tidal marshes fringing Allen Harbor
(Tetra Tech, 2007p).

Shellfish. The RAOs stated in the ROD for shellfish include: (a) controlling potential
future contamination of shellfish from landfill constituents and (b) preventing or
minimizing human ingestion of shellfish from the landfill shoreline containing site-related
contaminants in excess of health advisory concentrations.

The comparison of shellfish sampling data collected from 2007 to 2016 to reference
sample results (from the same species) collected during the Rl in 1995 from similar
locations indicates that the remedy is controlling contamination of shellfish from landfill
constituents. There are three signs present along the landfill shoreline notifying
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trespassers and the public of the state-imposed shellfishing ban that is in place for Allen
Harbor. All three signs are in good condition.

3.6.2 Question B. Are the exposure assumptions, toxicity data, cleanup
levels, and RAOs used at the time of the remedy selection still
valid?

The HHRA for Site 09 was updated as part of the Draft Final Fall 2016 Five Year
Monitoring Report, Site 09, Monitoring Event 45 (Resolution, 2017c) (Appendix G-1).
The objective of the updated HHRA was to determine whether there have been any
changes and/or updates to EPA HHRA guidance or site-specific conditions since the
2013 HHRA performed in support of the Long-Term Monitoring Data Summary and
Optimization Recommendations Report (Tetra Tech, 2015b) that would result in a
change of the conclusions of the 2013 HHRA, or whether the conclusions of the 2013
HHRA remain valid. Revised risk/hazard calculations were performed as part of the
2017 HHRA update to estimate the cumulative potential cancer risk and/or noncancer
hazard associated with a recreational user exposure scenario, to determine whether
risk/hazard estimates exceed EPA and/or RIDEM target risk/hazard levels, and to
identify whether the current institutional controls in place at Site 09 are still needed.

The receptors and exposure pathways evaluated in the 2017 HHRA update are
consistent with those evaluated in the 2013 HHRA. These receptors and pathways
include recreational users exposed to shoreline media while swimming, wading, or
clamming/harvesting shellfish. There have been no changes in exposure assumptions,
toxicity criteria, or contaminant characteristics that have affected the protectiveness of
the selected remedy or monitoring activities. Therefore, the 2017 HHRA update
supports that the conclusions of the 2013 HHRA remain valid. The RAOs are still valid,
and applicable state and federal standards have not changed since the ROD was
signed in September 1997. It still appears that ingestion of shellfish tissue obtained
from the Site 09 shoreline by a current/future recreational user poses a potential cancer
risk or noncancer hazard exceeding RIDEM target levels due to arsenic, PCBs, and
aldrin. Based on this conclusion, the remedy is functioning as intended in that the
current institutional control prohibiting ingestion of shellfish continues to be necessary to
protect public health.

An ERA was conducted in 2015 for Site 09 in support of the Third Five-Year Review
Report (Tetra Tech, 2015b) using recently collected (e.g., 2010 to 2012) sediment,
shallow piezometer water (representing brackish sediment porewater, assumed to be a
mixture of groundwater and surface water), seep water (representing surface water),
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and shellfish data. The 2015 ERA identified no unacceptable risks to ecological
receptors exposed to sediment, sediment pore water, or surface water.

An ERA update was conducted in 2017 (Resolution Consultants, 2017b) in support of
the Site 09 Five Year Event LTM Report. The objective of the ERA update was to
determine whether there have been any changes and/or updates to EPA ERA guidance
or site-specific conditions since the 2015 ERA was conducted that would result in a
change of the conclusions of the 2015 ERA. The 2017 ERA update presented updated
risk screenings and food-web modeling evaluating birds and mammals exposed to
shoreline sediment and shellfish. Toxicity values and exposure assumptions used in
the 2017 ERA update are consistent with those used in the 2015 ERA. The overall
conclusion of this 2017 ERA update is that the conclusions of the 2015 ERA remain
valid and that exposure to shallow sediment, pore water, surface water, and shellfish
along the Site 09 shoreline does not pose a site-related risk to ecological receptors.
Concentrations of several metals were elevated in piezometer water, but it does not
appear that these concentrations are related to groundwater at the site, as discussed
above.

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

No weather-related events have affected the protectiveness of the remedy, and there is
no other information that calls into question the protectiveness of the remedy.

3.64 Technical Assessment Summary

Based on the LTM data reviewed and LUC inspections, the remedy at Allen Harbor
Landfill is functioning as intended by the ROD. Regular monitoring of groundwater,
sediment, and landfill gas is occurring at the locations where exposures to these media
are most likely to occur. Shellfish sampling along the landfill shoreline commenced in
2007. Landfill inspections are being performed and documented to verify the integrity of
the landfill cap, monitoring wells, gas vents, revetment, wetlands, breakwater, and other
remedy features.

LUCs are effectively preventing exposure to groundwater contaminated with VOCs,
SVOCs, and metals. The landfill cap components prevent contact with contaminants in
surface and subsurface soils. Sediment sampling data indicate that contaminant levels
in sediment are within acceptable ranges and that sediments are not being
recontaminated by landfill constituents. Landfill gas sampling data indicate that
emission rates from gas vents are within acceptable ranges. Shellfish sampling data
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indicate that the remedy is controlling the contamination of shellfish by landfill
constituents.

There have been no changes in physical conditions at the site, toxicity factors, or to the
standardized risk assessment methodology that would affect the protectiveness of the
remedy. There is no other information at this time that calls into question the
protectiveness of the remedy.

3.7 Issues

No deficiencies were identified during this Five-Year Review for Allen Harbor Landfill,
and no issues related to site operations (performance of LUCs and LTM), conditions, or
activities prevent the remedy from being protective at this time or in the future.

3.8 Recommendations and Follow-Up Actions

Because no issues affecting the protectiveness of the remedy were identified, there are
no recommendations for Site 09 Allen Harbor Landfill and no follow-up actions are
required.

Although not associated with the protectiveness of the remedy and based on comments
received on the Draft Final Fall 2016 Five Year Monitoring Report, Site 09, Monitoring
Event 45 (Resolution, 2017c) and Navy responses on August 9, 2017, there are three
remaining concerns to be addressed with respect to long-term analysis of site data and
contaminant fate and transport. These three concerns are:

e Evaluation of the whether organic or inorganic arsenic analysis for shellfish would
be beneficial to the LTM evaluation and determination of remedy effectiveness.

e Evaluation of the recommendations for LTM optimization summarized in the Draft
Final Monitoring Event 45, Fall 2016 Five Year Monitoring Report.

e Evaluation of the Conceptual Site Model for Groundwater with emphasis on the
monitoring network of groundwater wells and shoreline piezometers used during
LTM for determination of long-term effectiveness of the enacted remedy.

Evaluation of organic or inorganic arsenic analysis for shellfish tissue sampling

It is possible that the elevated arsenic results are due to isobaric interferences from the
metals ICP-MS analysis. Further, current toxicity criteria are based on inorganic
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arsenic. Therefore, an evaluation of organic arsenic would not yield usable data for
evaluation of remedy protectiveness.

Evaluation of recommendations for LTM optimization

Based on the data review completed, the Navy feels that the modest recommendations
for further optimization made in the Draft Final Fall 2016 Five Year Monitoring Report,
Site 09, Monitoring Event 45 deserve to be enacted in future LTM sampling.

Evaluation of Conceptual Site Model for Groundwater

Although the Navy addressed all of the comments pertaining to the CSM for
groundwater in the August 9, 2017, response letter, this concern has been frequently
and consistently raised by Region 1 EPA over the past several years. Additionally, this
topic was a concern (Concern 3) for Site 09 in the Third Five Year Review Report (Tetra
Tech, 2013b). As such, a technical meeting is needed to discuss the Conceptual Site
Model for Groundwater to evaluate whether modifications to the monitoring network of
groundwater wells and shoreline piezometers are necessary.

Although not associated with the protectiveness of the remedy, the following concerns
are identified that related to LTM and evaluation of LTM data:

e UFP-SAP for Long-Term Monitoring at Site 09 needs to be finalized (Draft is
dated June 2016). A tentative submittal date is August 2018.

e A technical meeting is needed to discuss the CSM for groundwater to evaluate
whether modifications to the monitoring network of groundwater wells and
shoreline piezometers are necessary. A tentative meeting date is March 2019.

e To evaluate isobaric interferences from the metals ICP-MS analysis, a subset of
groundwater samples will be collected during the 2018 LTM event and analyzed
by both ICP-MS and atomic absorption spectroscopy. A tentative submittal date
for proposal of groundwater subset sampling is August 2018.

3.9 Protectiveness Statement

The remedy at Allen Harbor Landfill is protective of human health and the environment.
Exposure pathways that could result in unacceptable risks are being addressed through
remedy-related institutional controls and a state-enforced prohibition of shellfishing in
Allen Harbor. These controls are effectively preventing exposure to site-related
contaminants.
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4.0 Site 16 — Creosote Dip Tank Area, Fire-Fighting
Training Area and Former Building 41

This section presents the findings of the Five-Year Review for the remedy that was
implemented at Navy IR Site 16 (Creosote Dip Tank Area, FFTA, and former
Building 41) at the former NCBC Davisville.

4.1 Creosote Dip Tank Area, Fire-Fighting Training Area, and
Former Building 41 Summarized Site Chronology

Event Date

Creosote dipping of wood pilings and general fire-fighting operations
performed in the north-central portion of the site

Completion of the Initial Site Assessment of the former NCBC Davisville

1960s-1990s

(Hart, 1984). 9/1984
Completion of the Verification Step - Confirmation Study of the former /1987
NCBC Davisville Facility (TRC, 1987).
EPA’s Hazard Ranking Scoring Package for the former NCBC

. . 1989
Davisville facility.
NCBC Dauvisville facility placed on the CERCLA NPL. 11/21/1989
FFA signed by the Navy, EPA, and State of Rhode Island. 3/1992
Soil Removal Action performed around upended creosote dip tank. 1992
Basewide Environmental Baseline Survey (EBS) for NCBC Davisville 1995
performed.
Phase Il EBS - Initial Field Program performed (soil samples and test 1996

pits near Building E-107).

Phase Il EBS Follow-on Investigation (soil and groundwater sampling at 1997
creosote dip tank area, FFTA, etc.)

Phase Il EBS Follow-on Addendum Investigation (sampling near former 1998
Building 41).

Phase | RI, Stage 1 (field investigation including membrane interface 1999-2001
probe study in NCA).

Phase | RI, Stage 2 (site-wide field investigation). 1999-2001
Phase Il RI (site-wide field investigation including well installation and 2002
sampling).

Phase Il Screening Level Ecological Risk Assessment (SLERA) 2004
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Event Date
Supplemental Phase Il Hydrogeologic Investigation/Hydrogen Release 2004
Compound (HRC) Injection Pilot Study
1,4-Dioxane Groundwater Study 2004/2006
Phase Il RI (site-wide field investigation including (direct-push 2007-2008
technology [DPT] and real-time field screening of CVOC
concentrations).
FS Support Field Investigation (additional field data collection including 2010
test pitting and soil gas and offshore CVOC delineation).
Perfluorooctanic Acid/Perfluorooctane Sulfonate Groundwater Study 2011
Draft Rl Report for the Nike PR-58 Site (USACE) 2007-2011
FS (identified cleanup levels and RAOS) 2012
FS Addendum 2013
ROD for Site 16 signed June 2014
Remedial Actions for soil and groundwater performed at Site 16. 2015-2016
Navy submits Draft Final Tier Il Sampling and Analysis Plan, Long Term November
Monitoring, Creosote Dip Tank Area, Fire-Fighting Training Area, and 2017
Former Building 41 (Resolution Consultant, 2017d)
LTM program initiated with ME 01. Deg(e)rln7ber

4.2
Former Building 41 Background Information

Creosote Dip Tank Area, Fire-Fighting Training Area, and

In this section, background information for Site 16 such as physical characteristics,
current and former land use, and a history of environmental actions is presented.

4.2.1 Physical Characteristics

Site 16 is an irregularly shaped area bounded on the west by Thompson Road and to
the south by railroad tracks (Figures 1-1 and 4-1); Site 16 also extends north to Allen
Harbor and east to Narragansett Bay. The terrain at Site 16 is relatively flat to gently
sloping towards the adjoining surface water bodies (Figure 4-1). Ground surface
elevations range from approximately 10 to 33 feet above msl. Surface water runoff
flows north to Allen Harbor and east to Narragansett Bay and is facilitated by the
extensive pavement south and east of the NCA but mitigated by the significant
vegetative cover that currently exists within the NCA. There are no freshwater streams
within Site 16; however, an extensive stormwater drainage system exists in the area. In
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addition to receiving surface water runoff from the surrounding environs, Allen Harbor
and Narragansett Bay are also the discharge areas for groundwater underlying Site 16
and much of NCBC Davisville. Approximately 20 percent of the NCA is within the
100-year floodplain, and most of the NCA is within the 500-year floodplain.

4272 Land and Resource Use

Most of Site 16 south of Davisville Road consists of parking areas and buildings. The
developed portions of the site include mostly paved acreage south of Davisville Road
and east of Allen Harbor Road, which is now primarily used for the temporary storage of
cars delivered by ships and trains pending delivery to dealers. Most of the developed
portion of Site 16 was transferred to the Quonset Development Corporation (QDC) as
part of the Navy's 1998 MARAD property transfer. The portion of the site east of Allen
Harbor Road and north of Davisville Road (the extreme eastern portion of the site) was
part of the Naval Construction Battalion Center and was transferred along with the
former Quonset Naval Air Station between 1975 and 1980 to the Town of North
Kingstown, Rhode Island, Port Authority (now QDC) and the State of Rhode Island.
The remaining area of the site is heavily wooded vacant land currently leased to QDC
and will likely be the last parcel of the former NCBC Davisville property transferred by
the Navy through the BRAC process. The NCA (the northern portion of Site 16 directly
south of Allen Harbor) lies north of Davisville Road and is bounded by Allen Harbor to
the north, Westcott Road to the west, Davisville Road to the south, and Allen Harbor
Road to the east. Site 16 includes the area between former Building 41 and
Narragansett Bay. There are no historical or archeological areas of importance at

Site 16.

Allen Harbor (to the north) and Narragansett Bay (to the east) are the discharge areas
for groundwater underlying Site 16. Three ponds (the Davol Pond system) located
immediately southwest of the developed portion of Site 16 are not significant discharge
points for groundwater underlying the site, but the ponds do appear to be a discharge
area for groundwater in the NCBC area. An extensive storm water drainage system
exists within the Site 16 site boundary. Much of the surface/storm water in the
undeveloped and developed portions of the site drains to Allen Harbor and Narragansett
Bay, respectively. Most buildings historically associated with Site 16 have been
demolished. Building E-107 is at the northern boundary of the site near the
southwestern corner of Allen Harbor. Buildings 39, 318, and E-319 are large
commercial/industrial warehouse-type buildings located south of Davisville Road. The
former Building 41 and several other smaller former buildings that previously existed
within the site boundary have been demolished.
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NCBC Davisville was decommissioned in March 1994 and closed on April 1, 1994,
under the BRAC Program. The NCA portion of Site 16 is currently forested and shrub
land. The small portion of Site 16 immediately north of the NCA and in the immediate
vicinity of Building E-107 is used for marina (i.e., recreational) purposes. These areas
of Site 16 are still owned by the Navy and are currently leased to QDC, which has sub-
leased the marina area to the Allen Harbor Boating Association.

Prior to contamination being identified in this area, the remainder of Site 16 was
previously transferred and includes mostly paved areas primarily used by the North
Atlantic Distribution, Inc. (NORAD), a commercial automotive company, for the storage
of cars delivered by ships and trains pending delivery to automotive dealers. Seafreeze
Ltd., a commercial fish processing enterprise, is located at the eastern edge of Site 16
at the Narragansett Bay shoreline. The anticipated future land use for most of Site 16
(including the NCA) is commercial/industrial; however, it is anticipated that the area in
the immediate vicinity of Building E-107 (the marina building) will continue to be used for
marina (recreational) purposes.

Groundwater at the site is classified by RIDEM as GB (i.e., presumed to be not suitable
for public or private drinking water use without treatment). However, per EPA
groundwater remediation guidance, in states without an EPA-approved Comprehensive
State Groundwater Protection Program (CSGWPP) such as Rhode Island, CERCLA
groundwater remediation must meet federal drinking water standards (i.e., MCLs and
non-zero Maximum Contaminant Level Goals [MCLGs]) and risk-based standards, or
more stringent state groundwater standards (unless the water is non-potable) based on
the EPA classification of the groundwater, which is Class IIB in this area. No
groundwater production wells are located on or downgradient of the site. Any potential
future water needs would be met via municipal water available from the Town of North
Kingstown.

4.2.3 History of Contamination

Creosote dipping of wood pilings occurred during the late 1960s in the western portion
of the NCA of the Site 16 investigation area. The wood pilings were dipped into tanks
containing creosote and staged in the area to dry before being loaded onto ships. In the
early 1990s, an upended creosote dip tank was identified in the western portion of the
site adjacent to the asphalt-paved road. A former FFTA was reportedly located in an
asphalt-paved area east of the former Creosote Dip Tank Area. Reportedly, structures
were constructed, doused with flammable materials, set on fire, and extinguished as
part of fire-fighting training exercises during the late 1960s. Building 41 was a
preservation and packing shop and construction equipment and automotive parts
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storage building. Preservation and degreasing operations occurred within the building.
Based on past activities, it is likely that petroleum products and solvents were used and
stored within Building 41.

424 Initial Response and Basis for Taking Action

In the early 1990s, an upended creosote dip tank was identified in the western portion of
the site adjacent to the asphalt-paved road. The location where the tank was found is
the “original” Creosote Dip Tank Area and was first addressed by a removal action
conducted by the Navy in 1992 (Halliburton NUS Corporation, 1994) and then further
investigated during the Phase Il EBS. During the EBS investigations, the reported
underground storage tank (UST) located near the southeastern corner of Building E-107
was identified as two septic tanks (buried and interconnected pontoon tanks). They
were excavated and removed along with the related total petroleum hydrocarbon (TPH)-
impacted soil. NFA was recommended in the closure report prepared by FWENC for
the septic tanks (1998).

Unacceptable risks to human health were identified for current and future site exposure
scenarios. The results of the HHRA indicated that potential unacceptable risks were
associated with (1) exposure to surface soil in the NCA by hypothetical future residents
(due to PAHSs, dioxins/furans, arsenic, and lead); (2) exposure to subsurface soil in the
NCA by industrial workers, recreational users, and hypothetical future residents (due to
PAHSs, dioxins/furans, arsenic, and lead); (3) potable use of groundwater by hypothetical
future residents (due to VOCs, naphthalene, and metals); and (4) exposures to the
indoor air of a building constructed over the VOC groundwater plume by industrial
workers and hypothetical future residents (due to TCE).

Soil COCs

Concentrations of the following chemicals exceeding threshold values for the industrial
and residential exposure scenario or leachability concerns in either surface or
subsurface soil were selected as risk-based COCs for soil:

e Carcinogenic PAHSs, arsenic, lead, naphthalene, dioxins/furans, and benzene.

In addition to these risk-based COCs identified in the HHRA as the primary risk drivers,
the following chemicals were also identified as COCs based on exceedances of
chemical-specific ARARs (i.e., RIDEM’s residential DEC and/or GA leachability criteria):

e Antimony, manganese, benzo(g,h,i)perylene, fluoranthene, fluorene,
2-methylnaphthalene, 1,1-DCE, 1,1-biphenyl, pyrene, vinyl chloride, TCE, and
PCE.
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Although TPH is not a contaminant under CERCLA, TPH concentrations at several
locations exceeded the RIDEM residential DEC and leachability criteria. The TPH
contamination in the Site 16 soils is generally collocated with PAH contamination.

Groundwater COCs

The following chemicals were selected as risk-based COCs for groundwater:
e Benzene, cis-1,2-DCE, PCE, TCE, vinyl chloride, and naphthalene.

In addition to these risk-based COCs identified in the HHRA as the primary risk drivers
the following chemicals were also identified as COCs primarily based on their
exceedances of chemical-specific ARARs (i.e., EPA MCLs or RIDEM GA groundwater
objectives):

e 1,1-DCE, 1,1,2-TCA, bis(2-ethylhexyl) phthalate, methylene chloride, antimony,
arsenic, barium, beryllium, cadmium, chromium, cobalt, lead, nickel, nitrate,
nitrite, selenium, and thallium.

Three ERAs were performed at Site 16, Phase | and Il SLERAs in 2004 and an updated
SLERA in 2009. The Phase | SLERA was conducted to evaluate risks to terrestrial
ecological receptors exposed to chemicals in surface soil and aquatic ecological
receptors exposed to chemicals in groundwater seeps and sediment collected in
association with the groundwater seeps in Allen Harbor, located adjacent to Site 16.
The Phase Il SLERA evaluated ecological risks to benthic invertebrates and wildlife
exposed to COPCs in sediment at Allen Harbor based on the sediment samples results
evaluated in the Phase | SLERA, as well as additional sediment samples collected as
part of the Phase Il RI. An updated SLERA was conducted in 2009, using data from all
sampling events, to evaluate the ecological risks to terrestrial plants, soil invertebrates,
and wildlife exposed to COPCs in surface soil at Site 16 as part of the Phase Ill RI. The
2009 SLERA focused on surface soil in the NCA portion of Site 16. The developed area
of Site 16 was not evaluated in the ERAs because it is largely paved, and viable habitat
is very limited in this area.

Exposure pathways for ecological receptors included direct contact with contaminated
soil, sediment, and surface water; incidental ingestion of contaminated soil and
sediment; and ingestion of contaminated food items.

Based on the SLERA, there are no unacceptable ecological risks identified that are
solely and definitely attributable to releases from Site 16.

101705/P 4-6



Fourth Five-Year Review Report
NCBC Davisville, North Kingstown, Rhode Island
CTO ML43765 Site 16 — Creosote Dip Tan Area, Fire-Fighting Training Area and Former Building 41

4.3 Remedial Actions
This section discusses the remedy selection and implementation history for Site 16.

4.3.1 Remedy Selection

The ROD for Site 16, signed June 2014, documented selection of the remedy that
included excavation and off-site disposal of surface soils, backfilling and restoration of
excavated areas, focused in-situ treatment of groundwater at the eastern end of former
Building 41, monitored natural attenuation of residual VOC-contaminated groundwater,
and LUCs including the establishment of a waste management area (WMA).

As stated in the ROD, the RAOs for Site 16 are as follows:

Soil RAOs for the Northwestern Portion of the NCA, Excluding the Benzene Sub-Area

e No.1: Prevent industrial worker (including construction worker) exposure to
subsurface soil containing concentrations of COCs (PAHSs, arsenic, and lead)
that cause unacceptable risk.

e No. 2: Ensure/verify that surface and subsurface soil contaminants (e.g.,
naphthalene) do not migrate to groundwater, surface water, and sediment
causing the groundwater, surface water, and sediment to have associated
unacceptable risk.

e No. 3: Prevent hypothetical future residential exposure to surface and subsurface
soil contaminants (PAHs, arsenic, lead, and dioxins/furans) that cause
unacceptable risk.

Soil RAOs for the Benzene Sub-Area (BTEX hot spot area)

e No.4: Prevent industrial worker (including construction worker) exposure to
subsurface soil (in the benzene sub-area) containing concentrations of COCs
(PAHSs, arsenic, lead) that cause unacceptable risk.

e No. 5: Ensure/verify that surface and subsurface soil contaminants (e.g.,
benzene and naphthalene in the benzene sub-area) do not migrate to
groundwater, surface water, and sediment causing the groundwater, surface
water, and sediment to have associated unacceptable risk.
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e No. 6: Prevent future residential exposure to surface and subsurface soil (in the
benzene sub-area) containing concentrations of COCs (PAHSs, arsenic, lead, and
dioxins/furans) that cause unacceptable risk.

Soil RAO Specific to Soils in the Vicinity of the Marina Building

e No. 7: Prevent recreational user exposure to soil in the vicinity of the marina
building containing concentrations of COCs (PAHS) that cause unacceptable risk.

Groundwater RAOs

e No. 1: Prevent human exposure (including drinking, showering, and irrigation) to
groundwater containing COCs that cause unacceptable risk and does not meet
the selected cleanup levels.

e No. 2: Verify that groundwater discharging to Allen Harbor and Narragansett Bay
continues to pose no unacceptable risks.

e No. 3: Prevent unacceptable risks to industrial workers and hypothetical future
residents that could result from exposure to VOC vapors migrating into buildings.

e No. 4: Restore groundwater quality to beneficial use.

The Selected Remedy for Site 16 includes selective excavation and off-site disposal of
shallow soil (to a depth of 0-2 feet bgs), maintaining and monitoring the protective
cover, establishment of a WMA at the NCA/marina, limited in-situ chemical oxidation of
groundwater at the eastern end of former Building 41, MNA, and LUCs. This
combination of alternatives was selected because it provides the best balance with
respect to the nine evaluation criteria and will be least disruptive to continued industrial
use of the property. The remedy will also allow for the continued recreational use of the
area in the immediate vicinity of the marina.

4.3.2 Remedy Implementation

The Site 16 remedy included soil excavation and installation of soil covers over
excavated areas, in-site groundwater treatment, LUCs, and LTM, as summarized below.
4.3.2.1 Soil Excavation and Protective Cover

As summarized in the previous section, the soil component of the remedy for Site 16
included selective excavation and off-site disposal of shallow soil (to a depth of 0-2 feet
bgs) and maintaining and monitoring the protective cover. This work began in
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November 2015. Initially, site clearing was performed to facilitate soil sampling and
excavation activities. Vegetative material was chipped and left on-site. Soil sampling
was performed to verify delineation of excavations and characterize the soils for
disposal. A total of approximately 4,800 tons of impacted soils was removed and
disposed of off-site at an approved facility. Since the impacted soils were fully
delineated, no confirmation sampling was performed. After excavation was completed,
backfilling was performed and the site was restored to match the existing conditions and
grade. Backfill material was verified to be clean (few positive detections for various
analytes — mostly metals - were well below applicable RIDEM Residential and Industrial
DECs). Additional details and summary of work performed are included in the Final
Remedial Action Completion Report, Soil Remedial Action at Site 16 dated August
2016.

4.3.2.2 In-situ Groundwater Treatment

As summarized in the previous section, the initial groundwater component of the
remedy for Site 16 included limited in-situ chemical oxidation of the groundwater at the
eastern end of former Building 41. Groundwater remediation began in September 2015,
which included initial site set-up and removal off all automobiles from the area. Prior to
in-situ chemical oxidation, a baseline groundwater sampling event occurred, which
included a focused synoptic groundwater event. Sampling was completed at 54 Site 16
groundwater monitoring wells. Upon completion of the baseline groundwater sampling,
the 12 injection wells were re-developed by pumping groundwater out of each well for
approximately 3 hours from August 26 to 28, 2016. From September 11 to 25, a total of
39,500 pounds of 100% permanganate (delivered as 99,567 pounds of 40%
permanganate) was injected into the injection wells. After the injection phase was
complete and permanganate concentrations returned to less than 1 part per million
(ppm), four rounds of groundwater monitoring occurred. Sampling was performed at 25
Site 16 groundwater monitoring wells. Additional details and summary of the work
completed are included in the Final Remedial Action Completion Report, Groundwater
Remedial Action at Site 16 dated April 2017.

Since groundwater remedial goals were not meet upon completion of the four rounds of
groundwater monitoring as part of the groundwater remedial action (summarized in the
Final Remedial Action Completion Report, Groundwater Remedial Action at Site 16
report), an additional round of groundwater sampling was performed. Details and
summary of the work completed are included in the Final Groundwater Sampling
Report, Groundwater Remedial Action at Site 16 dated October 2017. The following
summarizes key interpretations of this additional sampling round:
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e In almost all evaluation wells, TCE concentrations were less than in the final
monitoring round compared to the baseline event.

e There was a significant decline in TCE concentrations from the baseline event to
the first post-injection event (monitoring round 1) and a slight increase in
concentrations have occurred since this first post-injection event.

Table 4-1 summarizes the groundwater sampling results as part of the Site 16
groundwater Remedy Implementation.

Table 4-1: Summary of VOC Analytical Results as part of Site 16 Groundwater Remedy
Implementation

Sample ID Date Collected cis-1,2-DCE TCE
INJ16-01D-BASE 9/2/2015 0.554J 31.9
INJ16-01D-Q2 6/8/2016 ND ND
INJ16-01D-Q3 9/14/2016 ND 0.369 J
INJ16-01D-Q4 12/6/2016 ND 24.4
INJ16-02D-BASE 9/2/2015 1.72J 252
INJ16-02D-Q2 6/8/2016 ND ND
INJ16-02D-Q3 9/14/2016 ND 0.422 J
INJ16-02D-Q4 12/6/2016 1.51 52
INJ16-03D-BASE 9/2/2015 94 234
INJ16-03D-Q2 6/8/2016 ND 70.3
INJ16-03D-Q3 9/14/2016 ND 190
INJ16-03D-Q4 12/8/2016 ND 1.57
INJ16-04D-BASE 9/2/2015 ND 262
INJ16-04D-Q1 3/2/2016 1.15J 150 B
INJ16-04D-Q2 6/9/2016 2.87 311
INJ16-04D-Q3 9/15/2016 1.60J 261
INJ16-04D-Q4 12/6/2016 1.47J 328
INJ16-05D-BASE 9/2/2015 ND 339
INJ16-05D-Q1 3/1/2016 ND ND
INJ16-05D-Q2 6/9/2016 0.309 J 105
INJ16-05D-Q3 9/14/2016 ND 49.9
INJ16-05D-Q4 12/7/2016 ND 194
INJ16-06D-BASE 9/3/2015 ND 305
INJ16-06D-Q2 6/8/2016 ND 54.7
INJ16-06D-Q3 9/15/2016 0.706 J 163
INJ16-06D-Q4 12/7/2016 ND 220
INJ16-07D-BASE 9/2/2015 ND 249
INJ16-07D-Q1 3/3/2016 ND 56.4 B
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Sample ID Date Collected cis-1,2-DCE TCE
INJ16-07D-Q2 6/8/2016 ND 217
INJ16-07D-Q3 9/14/2016 ND 152
INJ16-07D-Q4 12/7/2016 ND 189

INJ16-08D-BASE 9/2/2015 ND 260
INJ16-08D-Q2 6/9/2016 ND 1.38
INJ16-08D-Q3 9/14/2016 ND 175
INJ16-08D-Q4 12/7/2016 ND 241

INJ16-09D-BASE 9/2/2015 ND 256
INJ16-09D-Q2 6/9/2016 ND 276
INJ16-09D-Q3 9/15/2016 ND 237
INJ16-09D-Q4 12/7/2016 ND 211

INJ16-10D-BASE 9/3/2015 1.64J 332
INJ16-10D-Q1 3/3/2016 ND 128 B
INJ16-10D-Q2 6/9/2016 0.511J 241
INJ16-10D-Q3 9/15/2016 1.40J 233
INJ16-10D-Q4 12/7/2016 1.26J 206

INJ16-11D-BASE 9/3/2015 3.12J 381
INJ16-11D-Q2 6/9/2016 1.08J 191
INJ16-11D-Q3 9/15/2016 1.37J 156
INJ16-11D-Q4 12/7/2017 1.44 ] 243

INJ16-12D-BASE 9/3/2015 ND 771
INJ16-12D-Q1 3/2/2016 0.590J 281 B
INJ16-12D-Q2 6/9/2016 0.782J 373
INJ16-12D-Q3 9/15/2016 ND 493
INJ16-12D-Q4 12/7/2016 ND 619

INJ16-14D-BASE 9/9/2015 ND 976
INJ16-14D-Q1 3/2/2016 ND 276 B
INJ16-14D-Q2 6/7/2016 ND 217
INJ16-14D-Q3 9/15/2016 ND 404
INJ16-14D-Q4 12/8/2016 ND 849

MW16-31D-BASE 9/8/2015 ND 82.7
MW16-31D-Q1 3/2/2016 0.487 J 87.2B
MW16-31D-Q2 6/8/2016 0.489J 102
MW16-31D-Q3 9/15/2016 ND 47.9
MW16-31D-Q4 12/8/2016 ND 82.7
MW16-32D-Q2 6/8/2015 ND 72.5
MW16-32D-Q3 9/14/2016 ND 28.2
MW16-32D-Q4 12/8/2016 ND 34.2

MW16-66D-BASE 9/4/2015 1.04 17.3
MW16-66D-Q1 3/1/2016 0.763J 8.22 B
MW16-66D-Q2 6/7/2016 0.730J 9.26
MW16-66D-Q3 9/13/2016 0.986 J 15.5
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Sample ID Date Collected cis-1,2-DCE TCE
MW16-66D-Q4 12/6/2016 0.819J 13
MW16-67D-BASE 9/3/2015 1.497J 385
MW16-67D-Q1 3/1/2016 ND 1.06JB
MW16-67D-Q2 6/7/2016 1.17J 282
MW16-67D-Q3 9/13/2016 ND 270
MW16-67D-Q4 12/6/2016 ND 303
MW16-671-BASE 9/4/2015 ND 4.58
MW16-671-Q1 3/1/2016 ND 4.29B
MW16-671-Q2 6/7/2016 ND 4.57
MW16-671-Q3 9/13/2016 ND 4.05
MW16-671-Q4 12/8/2016 ND 3.92
MW16-68D-BASE 9/3/2015 2.60J 309
MW16-68D-Q1 3/1/2016 ND 109 B
MW16-68D-Q2 6/7/2016 0.601J 223
MW16-68D-Q3 9/13/2016 1.40J 218
MW16-68D-Q4 12/6/2016 ND 243
MW16-68I-BASE 9/4/2015 ND 3.56
MW16-681-Q1 3/2/2016 ND 2.96 B
MW16-681-Q2 6/7/2016 ND 7.55
MW16-681-Q3 9/13/2016 ND 3.32
MW16-681-Q4 12/7/2016 ND 3.0
MW16-69D-BASE 9/3/2015 5.29 452
MW16-69D-Q1 3/1/2016 ND ND
MW16-69D-Q2 6/7/2016 ND ND
MW16-69D-Q3 9/13/2016 ND 23.9
MW16-69D-Q4 12/6/2016 0.723J 79.1
MW16-70D-BASE 9/4/2015 1.40J 354
MW16-70D-Q1 3/1/2016 ND 0.713JB
MW16-70D-Q2 6/7/2016 ND 54.6
MW16-70D-Q3 9/13/2016 ND 146
MW16-70D-Q4 12/6/2016 ND 220
MW16-701-BASE 9/4/2015 ND 3.24
MW16-701-Q1 3/1/2016 ND 2.95B
MW16-701-Q2 6/7/2016 ND 2.95
MW16-701-Q3 9/13/2016 ND 3.06
MW16-701-Q4 12/6/2016 ND 3.19
MW16-71D-BASE 9/8/2015 ND 685
MW16-71D-Q1 3/2/2016 ND ND
MW16-71D-Q2 6/8/2016 ND 97.8
MW16-71D-Q3 9/14/2016 ND 743
MW16-71D-Q4 12/7/2016 ND 924
MW16-711-BASE 9/4/2015 ND 4.46
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Sample ID Date Collected cis-1,2-DCE TCE
MW16-711-Q1 3/1/2016 ND 3.29B
MW16-711-Q2 6/7/2016 ND 3.84
MW16-711-Q3 9/13/2016 ND 4.29
MW16-711-Q4 12/6/2016 ND 4.16

Notes:
All results are in pg/L
J — Estimated value

B — Method Blank Contamination
Table 4-1 is based on Table 2 of the Final Groundwater Sampling Report, Groundwater Remedial Action at Site 16
dated October 2017. See source table for additional information and analytes.

4.3.23 LUCs
As documented in the ROD, the LUC performance objectives for the LUCs at Site 16

are as

101705/P

follows:

Allow recreational uses within the existing Allen Harbor Boating Association
(AHBA) marina that are consistent with marina activities and will not disturb
components of the remedy (e.g., soil cover, monitoring wells).

Prohibit expansion of residential use (which also excludes recreational use as
defined by RIDEM) within the NCA. Prohibited residential uses shall include, but
are not limited to, any form of housing, child-care facilities, pre-schools,
elementary schools, secondary schools, playgrounds, convalescent, or nursing
care facilities.

Establish a WMA to control excavation/disturbance of contaminated surface and
subsurface soil by requiring all soil disturbance and excavation activities be
conducted according to a health and safety plan and soil management plan
approved in advance by the FFA signatories.

Prohibit disturbance of the cover on the NCA and marina, within Site 16
boundaries, without approval from Navy, USEPA, and RIDEM.

Prohibit any use of groundwater, unless authorized in advance by the FFA
signatories, except for purposes of environmental monitoring or remediation.

Prohibit construction and occupation of any future buildings unless (1) an

investigation, concurred upon by FFA signatories, shows that risks to human
health from vapor intrusion are within acceptable limits or (2) the FFA signatories

4-13



Fourth Five-Year Review Report
NCBC Davisville, North Kingstown, Rhode Island
CTO ML43765 Site 16 — Creosote Dip Tan Area, Fire-Fighting Training Area and Former Building 41

concur on the design of a vapor mitigation system for the building, and the vapor
mitigation system is installed and operating properly and successfully.

e Maintain the integrity of any existing or future monitoring or remediation
system(s).

The ROD included the following implementation actions for LUCs at Site 16:

e Modify the existing LUCIP to describe these LUCs.

e Incorporate these restrictions into any real estate property documents (i.e., deeds
or leases) associated with future sale or lease of the site.

e Conduct annual inspections to ensure that there are no violations of these
restrictions. The Navy will provide annual certifications of the inspections to EPA
and RIDEM.

e |If a violation of the restrictions occurs, report to EPA and RIDEM a description of
the violation and the corrective actions to be taken to restore protectiveness.

e Establish restrictions, enforceable by the Navy, on properties that the Navy has
already transferred to other parties.

The NCA portion of Site 16, north of Davisville Road, is owned by the Navy, and the
LUCs required by the ROD for this area of the site are being implemented in
accordance with the LUCIP (draft submitted in November 2016; final in

preparation). Prior to the signing of the 2014 ROD, the area had prior deed restrictions
which restricted use to activities consistent with a port facility (therefore, prohibiting
residential/recreational development). Inspections of the NCA have been performed
since 2002 in conjunction with CERCLA inspections of Sites 07 and 09 called for in a
2002 LUCIP. The LUCIP update will incorporate the LUCs required by the Site 16 ROD
for both the NCA portion of Parcel 7 and the groundwater plume on previously
transferred property.

The area of Site 16 south of Davisville Road was transferred out of Navy ownership, as
part of Parcel 8, prior to the discovery of groundwater contamination in this area, and no
environmental land use restrictions were imposed as part of the property

transfer. Implementation of the ROD for this area will required coordination
with/approval of the current property owner. Previous inspections of the NCA portion of
Site 16 also included visual inspection of this area to confirm that no activities that

101705/P 4-14



Fourth Five-Year Review Report
NCBC Davisville, North Kingstown, Rhode Island
CTO ML43765 Site 16 — Creosote Dip Tan Area, Fire-Fighting Training Area and Former Building 41

violate the LUCs are being conducted, and this process will continue during future
inspections. The draft Annual LUCIP for 2016 report was submitted for review on
February 9, 2018.

4324 LTM

The Draft Final Tier Il Sampling and Analysis Plan, Long Term Monitoring, Creosote Dip
Tank Area, Fire-Fighting Training Area, and Former Building 41 (Site 16) report was
submitted on November 20, 2017. The LTM component of the selected remedy for

Site 16 began in December 2017. A site map with groundwater monitoring wells is
provided as Figure 4-2.

4.4 Progress Since the Last Review

This is the first occurrence of Site 16 in a Five-Year Review because the ROD was
signed in June 2014, after submission of the Third Five-Year Review Report on
March 28, 2013.

4.5 Five-Year Review Process

This section provides a description of the Five-Year Review process specific to Site 16,
including the document review, data review, and site inspection.

451 Document Review

Documents reviewed as part of this Five-Year Review are referenced throughout the
text and are included in the reference section.

A review of documents relevant to the remedial actions activities conducted at Site 16
was undertaken as part of the Five-Year Review. The documents reviewed to complete
the review included RI Reports and risk assessments, the FS, Proposed Plan, ROD,
Remedial Action Completion Reports for soil and groundwater, and draft/draft final LTM
work plans. For a complete list of documents that were reviewed during this Five-Year
Review, please refer to the references section of this report.

452 Data Review

A review of data collected during the soil and groundwater remedial actions was
performed as part of the Five-Year Review. The data collected for the soil remedial
action consisted of confirmatory (either pre- or post-removal) sampling to verify that the
remedial actions have been adequately performed. The data collected for the
groundwater remedial action (focused in-situ chemical oxidation) included the collection
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of a baseline and four post injection groundwater sampling events (a synoptic
groundwater level event also occurred with each sampling round). The data collected
during the completion of the soil and groundwater remedies at Site 16 support the
conclusions of the RI/FS that formed the basis for the ROD signed in June 2014 by the
Navy and EPA and concurred with by RIDEM. The Draft Final UFP-SAP for LTMP at
Site 16 was submitted on November 20, 2017 and the Year 1 baseline groundwater
sampling event occurred in December 2017. Preliminary results of this sampling event
were shared with EPA and RIDEM on February 13, 2018. Figure 4-3 presents the
spatial distribution of TCE based on previous investigations, prior to initiation of the
remedy and LTMP.

45.3 Site Inspection

This section summarizes site inspection activities performed as part of annual LUCIP
monitoring and the site inspection performed specifically for this Five-Year Review.

45.3.1 LTM Program Site Inspections

Site inspections will be conducted in a similar manner as those with Sites 07 and 09
once the LTM program is enacted.

45.3.2 Five-Year Review Site Inspection

Tetra Tech performed a site inspection on September 21, 2017, as part of the Five-Year
Review. The inspection includes a site walkover and annotation of conditions.
Photographs from the 2017 site inspections are included in Appendix B.

The site inspection began at the southwestern corner of Davisville and Marine Road
and progresses eastward. Key observations recorded during the site inspections
include:

e Condition of the soil cover and stone revetment wall by Building E-107
e Condition of the NCA

e Condition of the asphalt parking lots south and east of Davisville Road
e Any other adverse conditions encountered.

Overall, the site appears to be in good shape. No deficiencies were noted.

45.3.3 Interviews

The Navy holds annual RAB meetings for former NCBC Davisville to discuss the
process of the cleanup program and ongoing investigations and/or site status.
Comments and/or information received during these meetings are recorded and
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addressed by Navy, Region 1 EPA, and RIDEM representatives during these annual
meetings. The RAB meeting notes are available to all attendees and are placed in the
Administration Record.

The following individuals were interviewed as part of the fourth Five-Year Review for
former NCBC Davisville.

Interviewee Title/Affiliation

North Kingstown Director of Planning and
Development

Quonset Development Corporation, Chief Operating

Nicole LaFontaine

Steven King

Officer
Susan Licardi North Kingstown Director of Water Department/Supply
Phil Bergeron North Kingstown Director of Public Works
Chelsey Dumas North Kingstown Department of Recreation
Ralph Mollis North Kingstown Town Manager

The types of questions that were asked of interviewees are provided on the Typical
Interview Questions from the June 22, 2017 RAB presentation, included in Appendix A.
Steven King of Quonset Development Corporation was interviewed on September 21,
2017, and Susan Licardi of North Kingstown Water Department was interviewed on
September 22, 2017. On Friday, September 23, 2017, Susan Licardi spoke with
several other North Kingstown managers, with her questions focused on town-owned
Sites 07 and 09. Appendix A includes a summary of information gathered during these
interviews. The Typical Interview Questions from the June 22, 2017 RAB presentation
were also provided to the Quonset Davisville Navy Yacht Club. However, no responses
were received.

4.6 Technical Assessment

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

The review of data collected during the soil and groundwater remedial actions
performed between 2014 and 2017 and the results of site inspections indicate that the
remedy is currently functioning as intended by the ROD. Although the LUCs required
for the non-NCA portion of Site 16 have not been formally implemented (because the
property was transferred prior to the identification of contamination), the current use of
the site and results of visual inspections of the area confirm that activities that could
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violate the LUCs are not taking place at the site. There is no evidence of the installation
of wells for groundwater extraction or construction of buildings that could allow vapor
intrusion.

4.6.2 Question B. Are the exposure assumptions, toxicity data, cleanup
levels, and RAOs used at the time of the remedy selection still
valid?

The Remedial Investigation and Baseline Risk Assessment at Site 16 (Tetra Tech,
2009i) indicated the presence of soil and groundwater contamination from past
operating practices that posed potentially unacceptable risk to current and possible
future human receptors. There were no unacceptable ecological risks identified in the
ecological risk assessment of the Remedial Investigation of Site 16 soil (Tetra Tech,
20009) or for surface water and sediment associated with Site 16 (Tetra Tech, 2004).
Therefore, the RAOs in the FS and ROD included preventing exposure to industrial,
recreational, and hypothetical future residential receptors to COCs in soil and
groundwater and eliminating the potential for migration of soil COCs to groundwater.
The implemented remedies address these RAOs.

There have been changes in some HHRA guidance and toxicity factors and changes in
ecological screening levels since the preparation of the HHRA and SLERA (Tetra Tech,
2009i) and SLERAs for surface water and sediment (EA, 2004j and 2004k). Sections
4.6.2.1 and 4.6.2.2 summarize changes in factors or guidance for the HHRA and
SLERA, respectively. Appendix C provides tables that show the factors that have
changed compared to those used in the original risk assessments for Site 16 media.
There have been no significant changes to ARARs that would affect cleanup levels
developed for the site (Section 4.6.2.3).

The conclusion of the analysis of these changes in the sections that follow is that the
RAOs are still valid and that the remedies for Site 16 are still protective.

4.6.2.1 Human Health Risk Assessment

Some changes have occurred in EPA Risk Assessment Guidance for Superfund
(RAGS) since 2008 when the Site 16 HHRA was prepared. These include default
exposure factors, toxicity criteria, and EPA RSLs. However, these result generally in
lower risk estimates for the COCs that were remediated in soil (benzo(a)pyrene
equivalents, arsenic, and lead). Therefore, in spite of changes in risk assessment
methods, toxicity values, and cleanup targets, the remedy remains currently protective.
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The changes in HHRA methods and values are organized below in the order of the
steps of risk assessment (Hazard Identification, Exposure Assessment, and Toxicity
Assessment) and then related to the RAOs and selected remedies.

Hazard Assessment (Identifying Chemicals of Potential Concern)

New Contaminants and/or Contaminant Sources: With the exception of pre- and
post-confirmatory based sampling for the soil removal remedy, there has been no new
soil sampling since the ROD was signed, and no new contaminants detected at the site
since the groundwater remedy was implemented, and no new contaminant sources
have been identified (LTM was initiated in December 2017).

Changes in Screening Criteria: The HHRA was prepared using the July 2008 RSLs
and RIDEM DECs. Tables C-5 to C-7 (of Appendix C) present comparisons of the
screening levels used in the HHRA to current values. There have been changes to the
RSLs since 2008 due mainly to changes in toxicity criteria and exposure assumptions.
The most significant change is that the July 2008 RSLs for tap water only considered
exposures to ingestion of water and inhalation of volatiles, but the current RSLs also
consider dermal exposures to water. In general, the current RSLs for soil are higher for
most chemicals than those used in the HHRA, and the current RSLs for tap water and
protection of groundwater are lower than those used in the HHRA. However, a review
of the COPC selection tables for the chemicals with changes indicates that the list of
COPCs would not significantly change if the current screening levels were used. In
addition, the changes in screening criteria do not affect the protectiveness of the
remedy for soil or groundwater because the same major COPCs would have been
retained for evaluation in the HHRA.

Exposure Assessment

A key factor in Exposure Assessment that could impact the protectiveness of the
remedy is if there were a change in land use designation for Site 16. However, current
and reasonably anticipated future land use for Site 16 is the same as that considered in
the signed ROD, which is commercial/industrial in all areas except the area in the
immediate vicinity of Building E-107, which is used for marina (recreational) purposes.
Therefore, the remedy remains protective since the anticipated land uses at the site
have not changed.

The following changes in EPA risk assessment methodology related to exposure
assessment have occurred since the HHRA and FS were finalized:

e In 2014, EPA updated standard exposure factors for human health. Tables C-8
to C-10 (of Appendix C) present a comparison of current exposure assumptions
to those used in the HHRA. Tables C-11 and C-12 (of Appendix C) present a
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comparison of the cancer intakes and noncancer intakes calculated using the
exposure assumptions used in the HHRA and those based on the current
exposure assumptions. For all exposure pathways with the exception of
incidental ingestion of surface water and the noncancer intake for ingestion of
groundwater by an adult resident, the intakes calculated with the current
exposure assumptions are slightly less than those calculated using the exposure
assumptions used in the HHRA. Consequently, the cancer risks and hazard
indices would be slightly lower if they were calculated with the current exposure
assumptions although cancer risks and hazard indices would still be
unacceptable. Therefore, the conclusions of the HHRA and the remedy for
Site 16 would not change.

e EPCs in the HHRA were calculated using EPA’s ProUCL Version 4.00.02. There
have been several updates to ProUCL since the HHRA was prepared, with the
current version being Version 5.1.002. Some of the EPCs might change
(increase or decrease) if they were calculated using the current version of
ProUCL. However, the changes are not expected to be significant enough to
result in major changes to the estimated cancer risks and hazard indices, and the
overall conclusions of the HHRA and the remedy for Site 16 would not change.

Toxicity Assessment

Changes in Toxicity and Other Contaminant Characteristics: There have been no
changes in human health toxicity criteria that would impact the protectiveness of the
remedy. The toxicity factors [i.e., Cancer Slope Factors (CSFs) and Reference Doses
(RfDs)] used in the HHRA for Site 16 were obtained primarily from Integrated Risk
Information System (IRIS) or other sources. A comparison of toxicity criteria used in the
HHRA to current toxicity criteria is provided in Tables C-1 through C-4 of Appendix C.
Although the toxicity criteria for several chemicals have changed, the changes do not
affect the protectiveness of the remedy. Carcinogenic PAHSs, dioxins/furans, and
arsenic were the major COCs identified in soil. The CSF and inhalation unit risk (IUR)
for benzo(a)pyrene have decreased, but the criteria for dioxins/furans and arsenic have
not changed. Therefore, the cancer risks for exposures to soil would decrease although
risks would still exceed acceptable levels. However, these changes do not affect the
protectiveness of the remedy for soil, which was - soil removal and off-site disposal,
cover with clean fill, and LUCs. The soil removal areas were based on RIDEM DECs
and these values have not changed, therefore the remedy for soil would not change.

Benzene, cis-1,2-DCE, PCE, TCE, vinyl chloride, and naphthalene were the major
COCs identified in groundwater (Figure 4-3 presents the spatial distribution of TCE).
Toxicity criteria for benzene, vinyl chloride, and naphthalene have not changed. The
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current CSF and IUR for PCE are indicate lower toxicity than the values used in the
HHRA, and the current CSF and IUR for TCE indicate higher toxicity than the values
used in the HHRA. The RfDs and Reference Concentrations (RfCs) for PCE and TCE
indicate that they are now considered more toxic than they were at the time of HHRA
preparation. In addition, there is now an RfD available for cis-1,2-DCE. As a result, the
cancer risks and HIs would be different than those presented in the HHRA. However,
these changes do not affect the remedy for groundwater since the groundwater cleanup
levels are based on MCLs, which have not changed- . Also, these changes do not
affect the monitoring criteria for groundwater, which are also based on MCLs.

There have been updates to several of the input assumptions to EPA’s Integrated
Exposure Uptake Biokinetic model and Adult Lead Methodology (ALM) since the HHRA
was prepared. In addition, the acceptable blood-lead level in the ALM has been
lowered from 10 upg/dL to 5 pg/dL. The acceptable blood-lead level target change does
not affect the soil cleanup levels because the RIDEM DEC was used as the cleanup
goal for soil. The RIDEM DEC for lead has not changed and would still be lower than
levels based on the updated ALM.

4.6.2.2 Ecological Risk Assessment

The EPA ERA guidance used to prepare the 2004 SLERA of Allen Harbor surface water
and sediment potentially impacted by Site 16 and the 2009 SLERA of Site 16 remains
the most current guidance. Toxicity reference values (TRVs) that were used to evaluate
risks to wildlife from chemicals in sediment have been updated since preparation of the
2004 SLERA. The sediment TRVs were derived in the EPA Ecological Soil Screening
Level (Eco SSL) guidance for several metals and a few organic chemicals (primarily
DDTs and PAHSs). The majority of the more recent TRVs are either similar to or greater
than the TRVs used in the 2004 SLERA, although some TRVs are now lower.
Therefore, the hazard quotients (HQs) would not change significantly for most
chemicals based on the new TRVs and it is likely that a similar overall conclusion of
acceptable ecological risk for sediment would be reached. The TRVs used in the 2009
SLERA to evaluate risks to wildlife from surface soil are the most recent TRVS;
therefore, conclusions of acceptable ecological risk with soil would not change.

The 2004 SLERAs evaluated ecological risks to aquatic ecological receptors exposed to
groundwater seeps and sediment associated with the seeps in Allen Harbor and
evaluated risks to benthic invertebrates and wildlife exposed to sediment in Allen Harbor
adjacent to Site 16. The SLERA included comparisons of seep water concentrations to
EPA National Recommended Water Quality Criteria, which are periodically updated.
The current EPA Water Quality Criteria are similar to the screening levels used in the
2004 evaluation, so the list of preliminary COPCs would not likely be expanded based
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on updated criteria. The SLERA included comparisons of sediment chemistry to effects
range low and effects range median benchmarks from Long and Morgan (1990) and
Long et al. (1995). These sediment criteria have not been updated; therefore, the list of
preliminary COPCs would not change. Risks to wildlife were based on food-chain
modeling and as discussed above, changes in the TRVs would not result in significant
changes to the risk conclusions.

A SLERA evaluating ecological risks to terrestrial plants, soil invertebrates, and wildlife
exposed to COPCs in surface soil at Site 16 was conducted in 2009. Soil chemical
concentrations were compared to EPA Eco SSLs supplemented with Canadian Soll
Guidelines, Oak Ridge National Laboratory plant and invertebrate benchmarks, and
Dutch Target Values, when necessary. These criteria have not been updated;
therefore, the list of preliminary COPCs would not change. Risks to wildlife were based
on food-chain modeling, and as discussed above, changes in the TRVs would not result
in significant changes to the risk conclusions.

Several refinement factors were also considered when evaluating the results of the
SLERAs and determining that chemical concentrations in soil do not present a risk to
ecological receptors exposed to seep water, sediment, and/or surface soil. These
factors, such as frequency of detection, comparison to background values,
bioavailability, and comparison to alternate benchmarks would not be affected by any
changes to screening criteria.

46.2.3 ARARs and TBCs

ARARs and TBCs considered during the preparation of the ROD were reviewed to
determine changes since the ROD was signed. There have been no changes in
ARARSs or TBCs that would affect the protectiveness of the remedy. Toxicity values are
TBCs per the Final FS Report for Site (Tetra Tech, 2012d), and there is an updated
EPA toxicity assessment for benzo(a)pyrene (USEPA, 2017), which is a soil COC
addressed in the soil remedies. The most significant change in benzo(a)pyrene toxicity
is an oral CSF that is approximately seven times lower than the previous slope factor
(resulting in EPA RSLs that are approximately 10 times higher than those calculated
with the previous benzo(a)pyrene toxicity value). However, the PRGs for
benzo(a)pyrene equivalents in soil were based on the RIDEM DEC, and these have not
been updated to reflect the new benzo(a)pyrene toxicity assessment. Therefore, this
TBC does not affect the specific remedial target for soil, but the updated
benzo(a)pyrene toxicity assessment does support that the remedy remains protective.

One potential ARAR that developed after the ROD was signed is the listing of the
northern long-eared bat as a threatened status by United States Fish and Wildlife
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Service (USFWS). Therefore, a Phase 1 habitat assessment and consultation with the
United States Fish and Wildlife Service (USFWS) and Rhode Island Fish and Wildlife
Service was conducted by Resolution Consultants prior to mobilization for
implementation of the soil removal portion of the remedy. The Phase | Habitat
Assessment findings stated that potentially suitable northern long-eared bat summer
habitat was not confirmed in the Site 16 NCA. Occurrence records for the bat are not
reported by RIDEM, no known roost trees are present and suitable trees with exfoliating
bark, crevices, cracks and cavities in the NCA are not present, and no water resources
are present at the NCA. Additionally, no winter hibernacula are present in the vicinity of
the NCA according to information received from RIDEM. USFWS issued a letter dated
August 12, 2015, agreeing with the conclusion that northern long-eared bat summer
habitat is not confirmed for Site 16.

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

No weather-related events have affected the protectiveness of the remedy, and there is
no other information that calls into question the protectiveness of the remedy.

4.6.4 Technical Assessment Summary

Based on the data reviewed and the site inspections, the remedy is currently functioning
as intended by the ROD. There have been no changes in physical conditions at the
site, toxicity factors, changes to ARARs or TBC guidance, or to the standardized risk
assessment methodology that would affect the protectiveness of the remedy. No other
information has been discovered that calls into question the protectiveness of the
remedy.

4.7 Issues

As summarized in Section 4.3.3.2, a portion of Site 16 was previously transferred
without the LUCs subsequently required by the Site 16 ROD. In accordance with the
lease for Parcel 7, annual inspections are conducted to verify compliance with the lease
restrictions and include formerly owned lands (Parcel 8). Although there have been no
non-compliance issues to date, without an ELUR recorded on the deed for this portion
of the property, future remedy protectiveness cannot be ensured. Implementation of the
ELURs will require necessary coordination with the current property owner(s). The
Navy has begun the process of coordinating with the current property owner to accept
the required restrictions on their property.
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Issue

Affects Current
Protectiveness
(Y/N)

Affects Future
Protectiveness
(Y/N)

The ELUR for recording on the deed for Parcel 8, Zone
4 (area south of Davisville Road and the eastern Pier
area were previously transferred) has not been N Y
completed. Coordination with current property owner(s)
will be required.

4.8 Recommendations and Follow-Up Actions

Affects
Protectiveness
(Y/N)

Milestone
Date

Recommendations/
Follow-Up Actions

Party
Responsible

Oversight

Issue Agency

Current | Future

In coordination with
current property
owner(s), submit ELUR
for recording on deed
for Parcel 8, Zone 4
(area south of
Davisville Road and
the eastern Pier area
were previously
transferred).

EPA/

RIDEM 9/1/18 N Y

Navy

4.9 Protectiveness Statement

The remedy at Site 16 is currently protective of human health and the environment. The
soil removal portion of the remedy was successful in removing soil with COC
concentrations exceeding industrial/commercial DECs from the site, and the 0 to 2 feet
of backfill used to restore the excavated areas prevents exposure to COCs at greater
depths. Groundwater treatment was successful in reducing concentrations of TCE to
levels that allowed for a transition to MNA. The results of future LTM will be used to
evaluate the effectiveness of the remedy, including confirmation of the lack of migration
of subsurface soil COCs to other media beyond the compliance boundary and by
evaluating trends in groundwater COC concentrations. Implementation of LUCs via the
LUCIP in the NCA portion of the site will provide protection by prohibiting residential
exposure to surface and subsurface soil and by preventing human exposure to
groundwater. Although LUCs have not been formally implemented in the non-NCA
portion of the site, inspections have confirmed that no activities that could facilitate
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human exposure to groundwater or to VOC vapors migrating into buildings have been
conducted at the site (i.e., no well installation and no building construction). Attempts
by the Navy to implement the required LUCs via addition to the deed associated with
previous transfer of the property are underway.

Based on the information available to date and the activities that are completed and
ongoing, the Site 16 remedy is currently protective. Exposure pathways that could
result in unacceptable risks are being addressed through implemented LUCs or by the
confirmed lack of unacceptable site uses (i.e., no well installation or building
construction) and therefore exposure to site-related contaminants in soil and
groundwater is currently being prevented. To ensure the future protectiveness of the
remedy, the Navy is coordinating with the current site owner to allow incorporation of an
ELUR documenting the LUCs required by the ROD for the non-NCA portion of Site 16
into the deed for previous transfer of the property.
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Landfill, Naval Construction Battalion Center Davisville. February.
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EA, 2004j. Screening Level Ecological Risk Assessment at IR Program Site 16 (Former
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Report (September 2003) for Site 09 — Allen Harbor Landfill, Naval Construction
Battalion Center Davisville, North Kingstown, Rhode Island. July.
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Harbor Landfill, Naval Construction Battalion Center Davisville, North Kingstown, Rhode
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Island. September.
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Harbor Landfill, Naval Construction Battalion Center Davisville, North Kingstown, Rhode
Island. March.
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FWENC, 2000a. Final: Removal of Site 07 Munitions Bunkers at NCBC Dauvisville,
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May.
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Navy, 2008. Letter from David Barney (Navy) to Christine Williams (EPA) and Richard
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February 22.

Navy, 2012. Email from Jeffrey Dale (Navy) to Christine Williams (EPA) and Richard
Gottlieb (RIDEM) re: Long-Term Monitoring data for ME 15 at Calf Pasture Point.
February 21.
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Harbor Landfill, Former Naval Construction Battalion Center Davisville, North
Kingstown, Rhode Island. May.
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North Kingstown, Rhode Island. June.
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Site 07 Calf Pasture Point and Site 09 Allen Harbor Landfill, Former Naval Construction
Battalion Center Davisville, North Kingstown, Rhode Island. June.
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Landfill, Naval Construction Battalion Center Davisville. September.
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Landfill, Naval Construction Battalion Center Davisville. September.
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Landfill, Naval Construction Battalion Center Davisville. December.

Tetra Tech, 2006i. Final: Monitoring Event 07 — June/July 2003. Site 09: Allen Harbor
Landfill, Naval Construction Battalion Center Davisville. December.

Tetra Tech, 2006j. Final: Monitoring Event 08 — September 2003. Site 09: Allen Harbor
Landfill, Naval Construction Battalion Center Davisville. December.

Tetra Tech, 2007a. Final: Monitoring Event 09 — December 2003. Site 09: Allen Harbor
Landfill, Naval Construction Battalion Center Davisville. January.

Tetra Tech, 2007b. Final: Monitoring Event 10 — March 2004. Site 09: Allen Harbor
Landfill, Naval Construction Battalion Center Davisville. January.

Tetra Tech, 2007c. Final: Monitoring Event 11 — June 2004. Site 09: Allen Harbor
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07: Calf Pasture Point, Naval Construction Battalion Center Davisville, North Kingstown,
Rhode Island. May.

Tetra Tech, 2007h. Land Use Control Implementation Plan — 2006 Annual Letter
Report. May.
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Rhode Island. May.
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Report. June.
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Island. March.
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Report. Site 09: Allen Harbor Landfill, Naval Construction Battalion Center Davisville.
January.
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Tetra Tech, 2010c. Final: Monitoring Event 25 — July 2008 Results Report. Site 09:
Allen Harbor Landfill, Naval Construction Battalion Center Davisville. March.
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Report. April.

Tetra Tech, 2010e. Draft: Long-Term Monitoring Data Summary Report for Site 07: Calf
Pasture Point, Former Naval Construction Battalion Center Davisville, North Kingstown,
Rhode Island. May.

Tetra Tech, 2010f. Final: Monitoring Event 26 — September/October 2008 Results
Report. Site 09: Allen Harbor Landfill, Naval Construction Battalion Center Davisville.
June.

Tetra Tech, 2010g. Final: Monitoring Event 27 — December 2008 Results Report.
Site 09: Allen Harbor Landfill, Naval Construction Battalion Center Davisville. June.

Tetra Tech, 2010h. Final: Monitoring Event 28 — March/April 2009 Results Report.
Site 09: Allen Harbor Landfill, Naval Construction Battalion Center Davisville. June.

101705/P R-11



Fourth Five-Year Review Report
NCBC Davisville, North Kingstown, Rhode Island
CTO ML43765 References

Tetra Tech, 2010i. Draft: Monitoring Event 14 — April 2010 Data Report, Site 07: Calf
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Tetra Tech, 2011c. Final: Monitoring Event 30 — October 2009 Data Report. Site 09:
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Allen Harbor Landfill, Naval Construction Battalion Center Davisville. March.

Tetra Tech, 2011f. Land Use Control Implementation Plan — 2010 Annual Letter
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Tetra Tech, 2011g. Final: Monitoring Event 12 — April 2009 Results Report, Site 07: Calf
Pasture Point, Naval Construction Battalion Center Davisville, North Kingstown, Rhode
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Tetra Tech, 2011h. Final: Monitoring Event 13 — September/October 2009 Results
Report, Site 07: Calf Pasture Point, Naval Construction Battalion Center Davisville,
North Kingstown, Rhode Island. November.

Tetra Tech, 2012a. Draft: Long Term Monitoring Annual Report - 2009 to 2010, Site 09
Allen Harbor Landfill, Former Naval Construction Battalion Center Davisville. March.

Tetra Tech, 2012b. Proposed Revisions for: Landfill Gas Monitoring Program Site 09
(Allen Harbor Landfill), Naval Construction Battalion Center, Davisville, Rhode Island.
March.

Tetra Tech, 2012c. Draft: Land Use Control Implementation Plan — 2011 Annual Letter
Report. May.
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Site 09: Allen Harbor Landfill, Naval Construction Battalion Center Davisville. October.
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Kingstown, Rhode Island. October.

Tetra Tech, 2014h. Final Monitoring Event 40, September/October 2012 Data Report
for Site 09 Allen Harbor Landfill, Former Naval Construction Battalion Center Davisville,
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Shallow Groundwater Deep Groundwater

NOTE Spatial Distribution of TCE — Fall 2016
Fourth Five-Year Review

Source of Figure is Figures 24 and 25 of the Draft Final Monitoring Event 20, Fall 2016 Five Year Norfho[(Tneg;sTgv?r? Eza\claijc\e/i:ls?and

Event Monitoring Report, Site 07: Calf Pasture Point, Draft Final Version 1, Resolution Consultants, e oo ] _
February 06, 2018. [___DATE: February 2018 : Figure 2-3

| SCALE: As Shown




Shallow Groundwater Deep Groundwater

NOTE Spatial Distribution of VC — Fall 2016
Fourth Five-Year Review

Source of Figure is Figures 26 and 27 of the Draft Final Monitoring Event 20, Fall 2016 Five Year Norfho[(Tneg;sTgv?r? Eza\claijc\e/i:ls?and

Event Monitoring Report, Site 07: Calf Pasture Point, Draft Final Version 1, Resolution Consultants, e oo ] _
February 06, 2018. [___DATE: February 2018 : Figure 2-4

| SCALE: As Shown




Shallow Groundwater Deep Groundwater

NOTE Spatial Distribution of cis-DCE — Fall 2016
Fourth Five-Year Review

. . : . . . ) Former NCBC Davisville
Source of Figure is Figures 28 and 29 of the Draft Final Monitoring Event 20, Fall 2016 Five Year North Kingstown, Rhode Island

Event Monitoring Report, Site 07: Calf Pasture Point, Draft Final Version 1, Resolution Consultants, [ ProlEcT crowiase ] _
February 06, 2018. [___DATE: February 2018 : Figure 2-5
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Shallow Groundwater Deep Groundwater

NOTE Spatial Distribution of trans-DCE — Fall 2016
Fourth Five-Year Review

. . : . . . ) Former NCBC Davisville
Source of Figure is Figures 30 and 31 of the Draft Final Monitoring Event 20, Fall 2016 Five Year North Kingstown, Rhode Island

Event Monitoring Report, Site 07: Calf Pasture Point, Draft Final Version 1, Resolution Consultants, [ ProlEcT crowiase ] _
February 06, 2018. [___DATE: February 2018 : Figure 2-6
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NOTE Spatial Distribution of PCE — Fall 2016
Fourth Five-Year Review

Source of Figure is Figures 32 and 33 of the Draft Final Monitoring Event 20, Fall 2016 Five Year Norfho[(Tneg;sTgv?r? Eza\claijc\e/i:ls?and

Event Monitoring Report, Site 07: Calf Pasture Point, Draft Final Version 1, Resolution Consultants, e oo ] _
February 06, 2018. [___DATE: February 2018 : Figure 2-7

| SCALE: As Shown
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Imagery map service (© 2016 ESRI and its data suppliers).
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Typical Interview Questions

. What is your overall impression of the project?

. Are you aware of any community concerns regarding
either of these sites?

. Are you aware of any problems, concerns associated
with on-going monitoring and maintenance activities?

. Do you feel that the land-use controls at these sites are
adequately communicated to the public?

. Do you feel well informed about the long-term
monitoring activities?

. Do you have any comments, suggestions, or
recommendations regarding the management of the
sites?



Fourth Five Year Review Interview

September 20, 2017

Steve King, Quonset Development Corporation, Chief Operating Officer

Answer to Question 1 —

For Sites 07 and 09, projects are going well. The land is being used and serving the intended purposes.
For Site 16, the overall impression is that the process is moving too slowly. The main goal of QDC is to
develop the properties and put them into productive use for the State. The goal is develop future
business. In general, the process to complete the environmental work at Site 16 is going too slow and is
impacting future business. However, we are excited about the cleanup at the North Central Area and
hope to put the land into development soon for productive use.

Answer to Question 2 —

For Sites 07 and 09, there are no known community concerns. There are no community concerns for
Site 16. However, upgradient of Site 16, at the adjacent Nike PR-58 site, there is concern about the
newly constructed athletic parks. There are continued questions from the community about whether
the fields are safe to use. A town council member refers to the plume that underlies the site as toxic,
which raises concerns to the public. People also did not like that trees were cut down around the
property (some clearing at Site 16).

Answer to Question 3 —

No concerns were raised for Sites 07 and 09. Two main concerns occur for Site 16 — business
interruptions due to groundwater sampling and other activities and maintenance of flush mount wells in
asphalt areas and stickups in areas that are cut/maintained. While QDC understands that sampling and
maintaining wells need to occur, the hope is that interruptions and maintenance can be minimized.

Answer to Question 4 and 5 —
Yes, communication is good.
Answer to Question 6 —

For all sites, especially Site 16, get in and out quickly to minimize disturbances to the existing businesses
and finish other sites quickly so that the land can be developed for commercial use.



Fourth Five Year Review Interview

September 21, 2017

Susan E. Licardi, North Kingstown Director of Water Supply

Answer to Questions 1 to 6 —

In general, the town’s impressions of the projects is that all is going well and there are no outstanding
problems or concerns. Additionally, communication with town and residents is very good.

On September 22, 2017, Susan spoke with several town leaders to see if they had anything to add as
well. There were no concerns or problems identified.



Anderson, Scott

From: Sue Licardi <SLicardi@northkingstown.org>

Sent: Friday, September 22, 2017 10:18 AM

To: Anderson, Scott

Subject: RE: NCBC Davisville 5 Year Review Interview/Questions
Scott:

| have spoken to the Town Planner (Nicole LaFontaine), Public Works Director (Phil Bergeron), Rec. Dept. (Chelsey
Dumas) and the Town Manager (Ralph Mollis) and none of them were aware of any problems or concerns regarding
maintenance or monitoring associated with NCBC Davisville. The only property that came up was the Quonset site that
is being used for soccer fields and questions about the contamination and land use restrictions. Let me know if you have
any questions or need additional information.

Susan

Please note new address:

Swsan &E. Licardi

North Kingstown Director of Water Supply
100 Fairway Drive

North Kingstown, RI 02852

401 268-1520 (phone)

From: Anderson, Scott [mailto:Scott.Anderson@tetratech.com]
Sent: Monday, September 11, 2017 1:14 PM

To: Sue Licardi; 'sking@quonset.com'; Nicole LaFontaine

Cc: TownManager

Subject: NCBC Davisville 5 Year Review Interview/Questions

Hi Susan, Steve, Ms. LaFontaine and Mr. Mollis,

As some of you may know, Tetra Tech has been contracted by the Navy to perform a Five Year Review of NCBC Davisville
for Site 9 (Allen Harbor Landfill), Site 7 (Calf Pasture Point) and Site 16 (Former Building 41 and North Central

Area). Tetra Tech was the main contractor from about 2007 to 2012, though | had funding which extended my
participation through 2015 and early 2016 (though | wasn’t involved too much from fall 2015 onward). | received my
new funding end of July/early August and | have been setting up the job to get various tasks moving again.

| know/see that Steve King and Susan Licardi are cc’d on various NCBC Davisville documents and | believe that John
Reiner is no longer with the town. I've been kept in the loop enough to see that the RAB meetings have decreased in
attendance and even frequency, many times only consisting of a single meeting per year with only Steve King and a
representative from the town beyond the Navy, EPA and State members.

Since I've been off the job a short while and getting the job re-established, | was wondering if | could call you sometime
this week for a brief interview/questionnaire to get your opinions on those sites related to the Five Year Report. I've
attached the interview questions.

If it is more convenient for you, you can also just respond to my email. | wasn’t sure who to include from the town and
don’t believe | need all three of you to respond (Susan, Nicole, Ralph). | was trying to limit the interview/questions to



those who are familiar with the site and would have an opinion on how work and interactions between Navy and
QDC/Town of North Kingstown has been proceeding.

| am out the rest of today, but in all day tomorrow, Thursday and Friday. I’'m in around lunch time on Wednesday and
the rest of the day. Feel free to email me a time to talk as | don’t want to be an inconvenience to your busy schedules.

Thank you for your time.
Thank you,

Scott R. Anderson, PG | Senior Hydrogeologist/Project Manager
Direct: 412.921.8608 | Main: 412.921.7090 | Fax: 412.921.4040 | Personal Cell: 724.513.7059
scott.anderson@tetratech.com

Tetra Tech | Geosciences Department
661 Andersen Drive Foster Plaza Building #7, Fifth Floor | Pittsburgh, PA 15220 | www.tetratech.com

This message, including any attachments, may include privileged, confidential and/or inside information. Any distribution or use of this
communication by anyone other than the intended recipient is strictly prohibited and may be unlawful. If you are not the intended recipient,
please notify the sender by replying to this message and then delete it from your system.

n u Please consider the environment before printing. Read more
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SITE 7 CALF PASTURE POINT
SEPTEMBER 2017 SITE WALK
PHOTOGRAPHIC LOG

Date: View: Photographer: Date: View: gggtiofr:gggiﬁ
9/20/2017 South Scott Anderson (Tetra Tech) 9/20/2017 West
(Tetra Tech)
MWOQ07-35S and MWO07-35D MWOQ07-33S, MW07-33D, MW07-33R
Date: View: Photographer: Date: View: gzgttto,gr:ggrhsirr;
9/20/2017 Northwest Scott Anderson (Tetra Tech) 9/20/2017 West
(Tetra Tech)

Near PO7-14 Near P07-14

Site 7 — Calf Pasture Point

NCBC Davisville
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SITE 7 CALF PASTURE POINT
SEPTEMBER 2017 SITE WALK
PHOTOGRAPHIC LOG

Date: View: Photographer: Date: View: gggtiofr:gggiﬁ
9/20/2017 South Scott Anderson (Tetra Tech) 9/20/2017 North
(Tetra Tech)
Near P07-14 Near MW07-37S/MWO07-37D
Date: View: Photographer: Date: View: gzgttto,gr:ggrhsirr;
9/20/2017 North Scott Anderson (Tetra Tech) 9/20/2017 West
(Tetra Tech)

Near MWO07-37S/MW07-37D

Near MWO07-37S/MWO07-37D

Site 7 — Calf Pasture Point

NCBC Davisville
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SITE 7 CALF PASTURE POINT
SEPTEMBER 2017 SITE WALK
PHOTOGRAPHIC LOG

Date: View: Photographer: Date: View: gggtiofr:gggiﬁ
9/20/2017 South Scott Anderson (Tetra Tech) 9/20/2017 South
(Tetra Tech)
Near MW07-37S/MW07-37D Near P07-29
Date: View: Photographer: Date: View: gzgttto,gr:ggrhsirr;
9/20/2017 Southwest Scott Anderson (Tetra Tech) 9/20/2017 West
(Tetra Tech)

Near PO7-20 Near P07-20

Site 7 — Calf Pasture Point

NCBC Davisville
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SITE 7 CALF PASTURE POINT
SEPTEMBER 2017 SITE WALK
PHOTOGRAPHIC LOG

Date: View: Photographer: Date: View: gggtiofr:gggiﬁ
9/20/2017 North Scott Anderson (Tetra Tech) 9/20/2017 East
(Tetra Tech)
Near P07-20 Near P07-21
Date: View: Photographer: Date: View: gzgttto,gr:ggrhsirr;
9/20/2017 West Scott Anderson (Tetra Tech) 9/20/2017 East
(Tetra Tech)

Near PO7-20 Near P07-23

Site 7 — Calf Pasture Point

NCBC Davisville
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SITE 7 CALF PASTURE POINT
SEPTEMBER 2017 SITE WALK
PHOTOGRAPHIC LOG

Date: View: Photographer: Date: View: gggtiofr:gggiﬁ
9/20/2017 East Scott Anderson (Tetra Tech) 9/20/2017 East
(Tetra Tech)
Near P07-23 Near P07-24
Date: View: Photographer: Date: View: gzgttto,gr:ggrhsirr;
9/20/2017 East Scott Anderson (Tetra Tech) 9/20/2017 Southeast
(Tetra Tech)

Near PO7-10 P07-10

Site 7 — Calf Pasture Point

NCBC Davisville
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SITE 7 CALF PASTURE POINT
SEPTEMBER 2017 SITE WALK
PHOTOGRAPHIC LOG

Date: View: Photographer: Date: View: gggtiofr:gggiﬁ
9/20/2017 Down Scott Anderson (Tetra Tech) 9/20/2017 East
(Tetra Tech)
Ribbed mussels near P07-10 Near P07-09
Date: View: Photographer: Date: View: gzgttto,gr:ggrhsirr;
9/20/2017 East Scott Anderson (Tetra Tech) 9/20/2017 Southeast
(Tetra Tech)

Near PO7-08 Near P07-08

Site 7 — Calf Pasture Point

NCBC Davisville
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SITE 7 CALF PASTURE POINT
SEPTEMBER 2017 SITE WALK

PHOTOGRAPHIC LOG

Date: View: Photographer: Date: View: gggtiofr:gggiﬁ
9/20/2017 West Scott Anderson (Tetra Tech) 9/20/2017 South
(Tetra Tech)
Near P07-04 Near P07-04
Date: View: Photographer: Date: View: gzgttto,gr:ggrhsirr;
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Ribbed mussels near P07-03

Site 7 — Calf Pasture Point

NCBC Davisville




(

SITE 7 CALF PASTURE POINT
SEPTEMBER 2017 SITE WALK

PHOTOGRAPHIC LOG

Date: View: Photographer: Date: View: gggtiofr:gggiﬁ
9/20/2017 West Scott Anderson (Tetra Tech) 9/20/2017 East
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Date: View: Photographer: Date: View: gzgttto,gr:ggrhsirr;
9/20/2017 Down Scott Anderson (Tetra Tech) 9/20/2017 Down
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Site 7 — Calf Pasture Point

NCBC Davisville
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SITE 7 CALF PASTURE POINT
SEPTEMBER 2017 SITE WALK

PHOTOGRAPHIC LOG
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SITE 7 CALF PASTURE POINT
SEPTEMBER 2017 SITE WALK
PHOTOGRAPHIC LOG

Date: View: Photographer: Date: View: gggtiofr:gggiﬁ
9/20/2017 West Scott Anderson (Tetra Tech) 9/20/2017 Northeast (Tetra Tech)
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Site 7 — Calf Pasture Point

NCBC Davisville
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SITE 7 CALF PASTURE POINT
SEPTEMBER 2017 SITE WALK
PHOTOGRAPHIC LOG

Date: View: Photographer: Date: View: gggtiofr:gggiﬁ
9/20/2017 North Scott Anderson (Tetra Tech) 9/20/2017 East
(Tetra Tech)

MWO07-21S, MW07-21D and MW-21R Southern Path to MW07-39 Cluster

Date: View: Photographer: Date: View: gzgttto,gr:ggrhsirr;
9/20/2017 South Scott Anderson (Tetra Tech) 9/20/2017 South
(Tetra Tech)

MWO07-27D MWO07-10S and MWO07-10D

Site 7 — Calf Pasture Point

NCBC Davisville
11




(

SITE 7 CALF PASTURE POINT
SEPTEMBER 2017 SITE WALK
PHOTOGRAPHIC LOG

Date: View: Photographer: Date: View: gggtiofr:gggiﬁ
9/20/2017 South Scott Anderson (Tetra Tech) 9/20/2017 East
(Tetra Tech)
MWOQ07-19S and MWO07-19D MWO07-42I
Date: View: Photographer: Date: View: gzgttto,gr:ggrhsirr;
9/20/2017 North Scott Anderson (Tetra Tech) 9/20/2017 West
(Tetra Tech)

MWOQ7-27S and MWQ7-27D DPTO07-39 Cluster

Site 7 — Calf Pasture Point

NCBC Davisville
12
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SITE 7 CALF PASTURE POINT
SEPTEMBER 2017 SITE WALK
PHOTOGRAPHIC LOG

Date: View: Photographer: Date: View: gggtiofr:gggiﬁ
9/20/2017 Down Scott Anderson (Tetra Tech) 9/20/2017 South
(Tetra Tech)

DPTO07-39-03D DPTO07-09-27D

Date: View: Photographer: Date: View: gzgttto,gr:ggrhsirr;
9/20/2017 South Scott Anderson (Tetra Tech) 9/20/2017 East
(Tetra Tech)

MWOQ7-45S and MWQ07-45D Northern Path toward MWO07-34D

Site 7 — Calf Pasture Point

NCBC Davisville
13
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SITE 7 CALF PASTURE POINT
SEPTEMBER 2017 SITE WALK
PHOTOGRAPHIC LOG

Date: View: Photographer: Date: View: gggtiofr:gggiﬁ
9/20/2017 West Scott Anderson (Tetra Tech) 9/20/2017 North
(Tetra Tech)
MWOQ07-34D MWO07-44D
Date: View: Photographer: Date: View: gzgttto,gr:ggrhsirr;
9/20/2017 Northwest Scott Anderson (Tetra Tech) 9/20/2017 North
(Tetra Tech)

MWQ7-45S and MWO07-45D MWOQ7-29D

Site 7 — Calf Pasture Point

NCBC Davisville
14
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SITE 7 CALF PASTURE POINT
SEPTEMBER 2017 SITE WALK
PHOTOGRAPHIC LOG

Date: View: Photographer: Date: View: gggtiofr:gggiﬁ
9/20/2017 Northwest Scott Anderson (Tetra Tech) 9/20/2017 North (Tetra Tech)

MWO07-05S, MWO07-05D, MWO07-05R MWOQ7-15D and DPTO7-15 Cluster

Date: View: Photographer: Date: View: gzgttto,gr:ggrhsirr;
9/20/2017 East Scott Anderson (Tetra Tech) 9/20/2017 East
(Tetra Tech)

DPTO07-15 Cluster, flush mount under trees Northern path to MW07-05 Area

Site 7 — Calf Pasture Point

NCBC Davisville
15
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APPENDIX B-2
SITE 9 ALLEN HARBOR LANDFILL
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SITE 9 ALLEN HARBOR LANDFILL

SEPTEMBER 2017 SITE WALK
PHOTOGRAPHIC LOG

Date: View: Photographer: Date: View: gggtiofr:gggiﬁ
9/20/2017 Northwest Scott Anderson (Tetra Tech) 9/20/2017 North
(Tetra Tech)
View of Southern Drainage Ditch. View of Landfill from Southwest Corner.
Date: View: Photographer: Date: View: 228&0'3;322%%
9/20/2017 Northeast Scott Anderson (Tetra Tech) 9/20/2017 East (Tetra Tech)

View of Landfill from Southwest Corner.

View of Landfill from Southwest Corner.

Site 09 Allen Harbor Landfill

NCBC Davisville
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SITE 9 ALLEN HARBOR LANDFILL
SEPTEMBER 2017 SITE WALK
PHOTOGRAPHIC LOG

Date: View: Photographer: Date: View: gzgttto,grzgggirr;
9/20/2017 East Scott Anderson (Tetra Tech) 9/20/2017 Southeast
(Tetra Tech)
View of Revetment Wall from Southern portion of Landfill. View of mudflat south of Landfill.
Date: View: Photographer: Date: View: gzc?ttto,grzgggiﬁ
9/20/2017 Southeast Scott Anderson (Tetra Tech) 9/20/2017 West (Tetra Tech)

View of mudflat south of Landfill.

View of mudflat south of Landfill, toward Bike Path Road.

Site 09 Allen Harbor Landfill

NCBC Davisville
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SITE 9 ALLEN HARBOR LANDFILL

SEPTEMBER 2017 SITE WALK
PHOTOGRAPHIC LOG

Date: View: Photographer: Date: View: 228&0&:322%?
9/20/2017 Southwest Scott Anderson (Tetra Tech) 9/20/2017 Southeast (Tetra Tech)

Close-up of mudflat south of Landfill.

Southern most portion of Landfill, edge of Created Wetland.

Date: View: Photographer: Date: View: 228&0'3;322%%
9/20/2017 Southeast Scott Anderson (Tetra Tech) 9/20/2017 South (Tetra Tech)

Southern most portion of Landfill, edge of Created Wetland.

No Shellfishing sign in south.

Site 09 Allen Harbor Landfill

NCBC Davisville
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SITE 9 ALLEN HARBOR LANDFILL
SEPTEMBER 2017 SITE WALK
PHOTOGRAPHIC LOG

Date: View: Photographer: Date: View: gggtiofr:gggiﬁ
9/20/2017 East Scott Anderson (Tetra Tech) 9/20/2017 Northeast
(Tetra Tech)

Revetment Wall, Created Wetldand toward ET09-12. Revetment, Created Wetldand toward ET09-12.

Date: View: Photographer: Date: View: 228&0'3;322%%
9/20/2017 North Scott Anderson (Tetra Tech) 9/20/2017 Northwest (Tetra Tech)

View of Revetment Wall and Created Wetland from near
MW09-20I, MW09-20D

View of Revetment Wall and Created Wetland from near
MW09-201, MW09-20D

Site 09 Allen Harbor Landfill NCBC Davisville
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SITE 9 ALLEN HARBOR LANDFILL

SEPTEMBER 2017 SITE WALK
PHOTOGRAPHIC LOG

Date: View: Photographer: Date: View: 228&0&:322%?
9/20/2017 Southeast Scott Anderson (Tetra Tech) 9/20/2017 East (Tetra Tech)

Southern portion of Created Wetland, toward ET09-12.

Created Wetland and Allen Harbor, from near MW09-09

Cluster.
Date: View: Photographer: Date: View: 228&0'3;322%%
9/20/2017 North Scott Anderson (Tetra Tech) 9/20/2017 North
(Tetra Tech)

Cluster.

Revetment Wall and Created Wetland from near MW09-09

near MW09-09 Cluster.

Larger view of Revetment Wall and Created Wetland from

Site 09 Allen Harbor Landfill

NCBC Davisville
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SITE 9 ALLEN HARBOR LANDFILL

SEPTEMBER 2017 SITE WALK
PHOTOGRAPHIC LOG

Date: View: Photographer: Date: View: gzgttto,gr:gsgirr;
9/20/2017 North Scott Anderson (Tetra Tech) 9/20/2017 East

(Tetra Tech)
Revetment Wall and Created Wetland from near MWQ9-17I. Staff Gauge in Allen Harbor.
Date: View: Photographer: Date: View: gggtiogr:?sgi;
9/20/2017 North Scott Anderson (Tetra Tech) 9/20/2017 Southeast (Tetra Tech)

Cluster.

Revetment Wall and Created Wetland from near MW09-23

Revetment Wall and Created Wetland from near MW(09-23

Cluster.

Site 09 Allen Harbor Landfill

NCBC Davisville
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SITE 9 ALLEN HARBOR LANDFILL

SEPTEMBER 2017 SITE WALK
PHOTOGRAPHIC LOG

Date: View: Photographer: Date: View: 228&0&:322%?
9/20/2017 Southeast Scott Anderson (Tetra Tech) 9/20/2017 East (Tetra Tech)

Revetment Wall and Created Wetland from near MW09-10S.

Revetment Wall and Created Wetland from near MW09-10S.

Date: View: Photographer: Date: View: 228&0'3;322%%
9/20/2017 North Scott Anderson (Tetra Tech) 9/20/2017 North
(Tetra Tech)

Revetment Wall and Created Wetland from near MW09-10S.

wall).

Northern most portion of Created Wetland (and Revetment

Site 09 Allen Harbor Landfill

NCBC Davisville
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SITE 9 ALLEN HARBOR LANDFILL

SEPTEMBER 2017 SITE WALK
PHOTOGRAPHIC LOG

Date: View: Photographer: Date: View: gzgttto,gr:gsgirr;
9/20/2017 South Scott Anderson (Tetra Tech) 9/20/2017 North
(Tetra Tech)

Revetment Wall).

Northern most portion of Created Wetland (and

Revetment Wall north of Created Wetland.

Date: View: Photographer: Date: View: gggtiogr:?sgi;
9/20/2017 South Scott Anderson (Tetra Tech) 9/20/2017 Northwest (Tetra Tech)

Wetland.

Revetment Wall and northern most portion of Created

Northern Drainage Ditch.

Site 09 Allen Harbor Landfill

NCBC Davisville
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SITE 9 ALLEN HARBOR LANDFILL

SEPTEMBER 2017 SITE WALK
PHOTOGRAPHIC LOG

Date: View: Photographer: Date: View: gggtiofr:gggiﬁ
9/20/2017 Northwest Scott Anderson (Tetra Tech) 9/20/2017 North
(Tetra Tech)
Northern Drainage Ditch. Shoreline north of northern Drainage Ditch.
Date: View: Photographer: Date: View: 228&0'3;322%%
9/20/2017 East Scott Anderson (Tetra Tech) 9/20/2017 South
(Tetra Tech)

Allen Harbor from northern most portion of site.

Allen Harbor and Landfill shoreline from northern most portion
of site.

Site 09 Allen Harbor Landfill

NCBC Davisville
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SITE 9 ALLEN HARBOR LANDFILL

SEPTEMBER 2017 SITE WALK
PHOTOGRAPHIC LOG

Date: View: Photographer: Date: View: gzgttto,gr:gsgirr;
9/20/2017 Southwest Scott Anderson (Tetra Tech) 9/20/2017 South (Tetra Tech)

Southern most portion of northern Drainage Ditch.

Landfill looking south from northern portion of site.

Date: View: Photographer: Date: View: gggtiogr:?sgi;
9/21/2017 North Scott Anderson (Tetra Tech) 9/21/2017 Down
(Tetra Tech)

ET09-11 (upper right in photo).

Near ET09-11, showing shellfish.

Site 09 Allen Harbor Landfill

10

NCBC Davisville
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SITE 9 ALLEN HARBOR LANDFILL

SEPTEMBER 2017 SITE WALK
PHOTOGRAPHIC LOG

Date: View: Photographer: Date: View: gggtiofr:gggiﬁ
9/21/2017 North Scott Anderson (Tetra Tech) 9/21/2017 Down
(Tetra Tech)

Breakwater Area south of ET09-11.

Area south of ET09-11, showing Shellfish.

Date: View: Photographer: Date: View: 228&0'3;322%%
9/21/2017 Down Scott Anderson (Tetra Tech) 9/21/2017 South
(Tetra Tech)

Area south of ET09-11, showing Shellfish.

Area south of ET09-11.

Site 09 Allen Harbor Landfill

11

NCBC Davisville
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SITE 9 ALLEN HARBOR LANDFILL
SEPTEMBER 2017 SITE WALK
PHOTOGRAPHIC LOG

Date: View: Photographer: Date: View: gzgtttogr:gsrhsirr;
9/21/2017 Southeast Scott Anderson (Tetra Tech) 9/21/2017 East
(Tetra Tech)
Breakwater near ET09-09. ET09-09.
Date: View: Photographer: Date: View: gggtiofr:?sriiﬁ
9/21/2017 South Scott Anderson (Tetra Tech) 9/21/2017 Down
(Tetra Tech)

Breakwater at ET09-09 toward ET09-10, ET09-12 Breakwater near ET09-10.

Site 09 Allen Harbor Landfill
12

NCBC Davisville
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SITE 9 ALLEN HARBOR LANDFILL

SEPTEMBER 2017 SITE WALK
PHOTOGRAPHIC LOG

Date: View: Photographer: Date: View: gggtiofr:gggiﬁ
9/21/2017 South Scott Anderson (Tetra Tech) 9/21/2017 West
(Tetra Tech)

Breakwater near ET09-12.

Red Fox at base of Revetment Wall west of ET09-04.

Date: View: Photographer: Date: View: 228&0'3;322%%
9/21/2017 West Scott Anderson (Tetra Tech) 9/21/2017 Down
(Tetra Tech)

Base of Revetment Wall, near ET09-04

ET09-04 with lots of shellfish.

Site 09 Allen Harbor Landfill

13

NCBC Davisville
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APPENDIX B-3

SITE 16 CREOSOTE DIP TANK AREA, FIRE-FIGHTING TRAINING
AREA AND FORMER BUILDING 41
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SITE 16 CREOSOTE DIP TANK AREA, FFTA AND FORMER BUILDING 41
SEPTEMBER 2017 SITE WALK
PHOTOGRAPHIC LOG

Date: View: Photographer: Date: View: gggtiofr:gggiﬁ
9/21/2017 East Scott Anderson (Tetra Tech) 9/21/2017 North
(Tetra Tech)

Intersection of Davisville Road and Thompson Road,
NORAD lot north of Building 39.

Intersection of Davisville Road and Thompson Road,

NORAD lot north of Davisville Road.

Date: View: Photographer: Date: View: 228&0'3;322%%
9/21/2017 South Scott Anderson (Tetra Tech) 9/21/2017 Southeast (Tetra Tech)

Intersection of Davisville Road and Thompson Road,
NORAD lot north of Building 39.

Intersection of Davisville Road and Thompson Road,

NORAD lot north of Building 39.

Site 16

NCBC Davisville
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SEPTEMBER 2017 SITE WALK
PHOTOGRAPHIC LOG

Date: View: Photographer: Date: View: gggtiofr:gggiﬁ
9/21/2017 East Scott Anderson (Tetra Tech) 9/21/2017 South

(Tetra Tech)
Intersection of Davisville Road and Thompson Road, Alona Thompson Road
NORAD lot north of Building 39. 9 P '
Date: View: Photographer: Date: View: 228&0'3;322%%
9/21/2017 Northwest Scott Anderson (Tetra Tech) 9/21/2017 West (Tetra Tech)

Road.

Intersection of Davisville Road and Thompson Road,
NORAD lot north of Davisville Road west of Marine

Along Davisville Road, NORAD lot toward Building 39.

Site 16

NCBC Davisville
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SEPTEMBER 2017 SITE WALK
PHOTOGRAPHIC LOG

Date: View: Photographer: Date: View: gzgttto,grzgggirr;
9/21/2017 South Scott Anderson (Tetra Tech) 9/21/2017 South (Tetra Tech)
Along Davisville Road, NORAD lot at Former Building 41. Alqng Davisville Road, NORAD lot at Building 39 and Former
Building 41.
Date: View: Photographer: Date: View: gggttto,gr:gsgi;
9/21/2017 Southeast Scott Anderson (Tetra Tech) 9/21/2017 South (Tetra Tech)

Along Davisville Road, NORAD lot at Former Building 41.

Along Davisville Road, NORAD lot at Former Building 41.

Site 16

NCBC Davisville
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SEPTEMBER 2017 SITE WALK
PHOTOGRAPHIC LOG

Date: View: Photographer: Date: View: 228&0&:322%?
9/21/2017 South Scott Anderson (Tetra Tech) 9/21/2017 Southeast (Tetra Tech)

Along Davisville Road, NORAD lot at Former Building 41.

Along Davisville Road, NORAD lot at Former Building 41.

Date: View: Photographer: Date: View: 228&0'3;322%%
9/21/2017 Northwest Scott Anderson (Tetra Tech) 9/21/2017 Northwest (Tetra Tech)

Intersection of Wescott and Davisville Roads.

Just east of intersection of Wescott and Davisville Roads.

Site 16

NCBC Davisville
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SEPTEMBER 2017 SITE WALK

PHOTOGRAPHIC LOG

Date: View: Photographer: Date: View: gzgttto,grzgggirr;
9/21/2017 Northeast Scott Anderson (Tetra Tech) 9/21/2017 East
(Tetra Tech)

North Central Area.

South of Intersection of Wescott and Davisville Roads, toward

toward North Central Area.

South of Intersection of Wescott and Davisville Roads,

Date: View: Photographer: Date: View: gggttto,gr:gsgi;
9/21/2017 Northeast Scott Anderson (Tetra Tech) 9/21/2017 North
(Tetra Tech)

North Central Area.

South of Intersection of Wescott and Davisville Roads, toward

Off Davisville Road, North Central Area.

Site 16

NCBC Davisville
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SEPTEMBER 2017 SITE WALK
PHOTOGRAPHIC LOG

SITE 16 CREOSOTE DIP TANK AREA, FFTA AND FORMER BUILDING 41

Date: View: Photographer: Date: View: gzgttto,grzgggirr;
9/21/2017 North Scott Anderson (Tetra Tech) 9/21/2017 Southeast (Tetra Tech)

Off Davisville Road, North Central Area.

Arm/Sea Freeze Area.

Along eastern portion of North Central Area, toward Eastern

Date: View: Photographer: Date: View: gggttto,gr:gsgi;
9/21/2017 East Scott Anderson (Tetra Tech) 9/21/2017 Northeast
(Tetra Tech)

From Davisville Road, toward area north of Eastern Arm/Sea

Freeze.

Freeze, near NORAD facility.

From Davisville Road, toward area north of Eastern Arm/Sea

Site 16

NCBC Davisville
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SEPTEMBER 2017 SITE WALK
PHOTOGRAPHIC LOG

Date: View: Photographer: Date: View: gggtiofr:gggiﬁ
9/21/2017 Northeast Scott Anderson (Tetra Tech) 9/21/2017 East
(Tetra Tech)

From Davisville Road, toward area north of Eastern Arm/Sea
Freeze, near NORAD facility.

From Davisville Road, toward area north of Eastern Arm/Sea
Freeze, near NORAD facility.

Date: View: Photographer: Date: View: 228&0'3;322%%
9/21/2017 East Scott Anderson (Tetra Tech) 9/21/2017 Southeast (Tetra Tech)

From Davisville Road, toward area north of Eastern Arm/Sea
Freeze, near NORAD facility.

From Davisville Road, toward area north of Eastern Arm/Sea
Freeze, near NORAD facility.

Site 16

NCBC Davisville
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SITE 16 CREOSOTE DIP TANK AREA, FFTA AND FORMER BUILDING 41

SEPTEMBER 2017 SITE WALK
PHOTOGRAPHIC LOG

Date: View: Photographer: Date: View: gzgttto,grzgggirr;
9/21/2017 West Scott Anderson (Tetra Tech) 9/21/2017 West
(Tetra Tech)

From Davisville Road, southern portion of Allen Harbor
at Marina.

From Davisville Road, central portion of Allen Harbor at
Marina.

Date: View: Photographer: Date: View: gggttto,gr:gsgi;
9/21/2017 West Scott Anderson (Tetra Tech) 9/21/2017 West
(Tetra Tech)

From Davisville Road, northern portion of Allen Harbor
at Marina.

From Davisville Road, southern portion of Allen Harbor
(Closeup).

Site 16

NCBC Davisville
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SEPTEMBER 2017 SITE WALK
PHOTOGRAPHIC LOG

Date: View: Photographer: Date: View: 228&0&:322%?
9/21/2017 West Scott Anderson (Tetra Tech) 9/21/2017 Northwest (Tetra Tech)

From Davisville Road, central portion of Allen Harbor at

From Davisville Road, northern portion of Allen Harbor

Marina (Closeup). (Closeup).
Date: View: Photographer: Date: View: 228&0'3;322%%
9/21/2017 East Scott Anderson (Tetra Tech) 9/21/2017 Northeast (Tetra Tech)

From Davisville Road, northern portion of NORAD facility.

View of North Central Area from southwest corner.

Site 16

NCBC Davisville
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SEPTEMBER 2017 SITE WALK
PHOTOGRAPHIC LOG

Date: View: Photographer: Date: View: gzgttto,grzgggirr;
9/21/2017 East Scott Anderson (Tetra Tech) 9/21/2017 South
(Tetra Tech)

View of North Central Area from northwest corner.

View of North Central Area from northwest corner.

Date: View: Photographer: Date: View: gggttto,gr:gsgi;
9/21/2017 Southeast Scott Anderson (Tetra Tech) 9/21/2017 Southeast (Tetra Tech)

View of North Central Area from northwestern area.

View of North Central Area from northwestern area (trees in
distant is eastern portion of North Central Area).

Site 16

10

NCBC Davisville
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SEPTEMBER 2017 SITE WALK
PHOTOGRAPHIC LOG

Date: View: Photographer: Date: View: 228&0&:322%?
9/21/2017 South Scott Anderson (Tetra Tech) 9/21/2017 Southeast (Tetra Tech)

View of FFTA of North Central Area.

View of North Central Area from northwestern area (trees in
distant is eastern portion of North Central Area).

Date: View: Photographer: Date: View: 228&0'3;322%%
9/21/2017 East Scott Anderson (Tetra Tech) 9/21/2017 West
(Tetra Tech)

Southern storage area of Building E-107.

View of North Central Area from south of Building E-107.

Site 16

NCBC Davisville
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SEPTEMBER 2017 SITE WALK
PHOTOGRAPHIC LOG

Date: View: Photographer: Date: View: gzgttto,grzgggirr;
9/21/2017 Southwest Scott Anderson (Tetra Tech) 9/21/2017 Northwest
(Tetra Tech)
View of North Central Area from south of Building E-107. Southern storage area of Building E-107.
Date: View: Photographer: Date: View: gggttto,gr:gsgi;
9/21/2017 North Scott Anderson (Tetra Tech) 9/21/2017 Northeast
(Tetra Tech)

Area south and east of Building E-107.

Area south and east of Building E-107.

Site 16
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SEPTEMBER 2017 SITE WALK
PHOTOGRAPHIC LOG

Date: View: Photographer: Date: View: gggtiofr:gggiﬁ
9/21/2017 Northeast Scott Anderson (Tetra Tech) 9/21/2017 East
(Tetra Tech)

Area south and east of Building E-107.

Area south and east of Building E-107 and northern portion of

North Central Area.

Date: View: Photographer: Date: View: 228&0'3;322%%
9/21/2017 West Scott Anderson (Tetra Tech) 9/21/2017 Northwest (Tetra Tech)

Southern storage area of Building E-107.

Area east of Building E-107.

Site 16

13
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SEPTEMBER 2017 SITE WALK
PHOTOGRAPHIC LOG

Date: View: Photographer: Date: View: gzgttto,grzgggirr;
9/21/2017 North Scott Anderson (Tetra Tech) 9/21/2017 East
(Tetra Tech)
Area east of Building E-107. Southern portion of Allen Harbor showing shoreline with North
Central Area.
Date: View: Photographer: Date: View: gggttto,gr:gsgi;
9/21/2017 North Scott Anderson (Tetra Tech) 9/21/2017 West
(Tetra Tech)
MW16-04 Cluster. Pavgd portion along northern extent of North Central Area,
looking from the northeast corner.

Site 16

NCBC Davisville
14
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SEPTEMBER 2017 SITE WALK

PHOTOGRAPHIC LOG

Date: View: Photographer: Date: View: gggtiofr:gggiﬁ
9/21/2017 West Scott Anderson (Tetra Tech) 9/21/2017 Northeast

(Tetra Tech)
Below payed portion along northern extent of North Central Northeast corner of North Central Area.
Area, looking from the northeast corner.
Date: View: Photographer: Date: View: 228&0'3;322%%
9/21/2017 East Scott Anderson (Tetra Tech) 9/21/2017 West

(Tetra Tech)
MW16-05 Cluster. MW16-53S.

Site 16

15

NCBC Davisville
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SEPTEMBER 2017 SITE WALK

PHOTOGRAPHIC LOG

Date: View: Photographer: Date: View: gzgttto,grzgggirr;
9/21/2017 East Scott Anderson (Tetra Tech) 9/21/2017 East
(Tetra Tech)
MW16-58 Cluster. MW16-42 Cluster.
Date: View: Photographer: Date: View: gggttto,gr:gsgi;
9/21/2017 West Scott Anderson (Tetra Tech) 9/21/2017 West
(Tetra Tech)

corner.

View of southern portion of North Central Area from southeast

corner.

View of central portion of North Central Area from southeast

Site 16

16
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SEPTEMBER 2017 SITE WALK

PHOTOGRAPHIC LOG

Date: View: Photographer: Date: View: 228&0&:322%?
9/21/2017 Northwest Scott Anderson (Tetra Tech) 9/21/2017 North (Tetra Tech)

View of central portion of North Central Area from southeast

View of central portion of North Central Area from southeast

corner. corner.
Date: View: Photographer: Date: View: 228&0'3;322%%
9/21/2017 West Scott Anderson (Tetra Tech) 9/21/2017 Southwest (Tetra Tech)

MW16-44 Cluster.

MW16-91 Cluster.

Site 16

NCBC Davisville
17
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SITE 16 CREOSOTE DIP TANK AREA, FFTA AND FORMER BUILDING 41
SEPTEMBER 2017 SITE WALK
PHOTOGRAPHIC LOG

Date: View: Photographer: Date: View: gzgttto,grzgggirr;
9/21/2017 South Scott Anderson (Tetra Tech) 9/21/2017 East
(Tetra Tech)

MW16-07 Cluster. MW16-06 Cluster.

Site 16

NCBC Davisville
18
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APPENDIX C-1
SITE 7 CALF PASTURE POINT ECOLOGICAL RISK UPDATES
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TABLE C-a
SELECTION OF PIEZOMETER COPCS
SITE 07 - CALF PASTURE POINT
FORMER NCBC DAVISVILLE
NORTH KINGSTOWN, RHODE ISLAND

Frequency Mininum Maximum . . Screening Value Hazard Quotient |Selected
Chemical of Detected Detected Location of MaX|mum Mean of All Mean of Det_ected i Hazgrd Accounting for as
Detection | Concentration [ Concentration Detection Concentrations Value Source |Quotient Dilution (10x) COPC?
VOCs
1,1,2,2-TETRACHLOROETHANE 26/54 0.55] 180 P07-09-101613 18.0 37.2 90.2 |Region 3 2 0.2 No
1,1,2-TRICHLOROETHANE 20/54 0.4 J- 49 P07-09-101613 3.91 9.92 550 |Region 3 0.09 0.009 No
1,1-DICHLOROETHENE 10/53 0.53] 6.7 P07-09-101613 0.725 2.27 2240 |Region 3 0.003 0.0003 No
1,2-DICHLOROETHANE 9/53 0.6 J- 2.5 J- P07-16-ME20-1 0.543 1.63 1130 |Region 3 0.002 0.0002 No
BENZENE 3/53 0.45] 1.6 J- P07-20-ME20-1 0.308 0.923 110  |Region 3 0.01 0.001 No
CHLOROFORM 1/53 0.66 J 0.66 ] P07-09-101613 0.333 0.660 815 [Region 3 0.0008 0.00008 No
CIS-1,2-DICHLOROETHENE 39/54 0.5 J- 1700 P07-09-101613 130 180 680 [Region 3 3 0.3 No
TETRACHLOROETHENE 1/53 0.43] 0.43] P07-09-101613 0.497 0.430 45 Region 3 0.01 0.001 No
TRANS-1,2-DICHLOROETHENE 32/54 0.4 J- 160 P07-09-101613 12.6 20.9 680 [Region 3 0.2 0.02 No
TRICHLOROETHENE 36/54 0.5 J- 1200 P07-09-101613 79.8 119 1940 [Region 3 0.6 0.06 No
VINYL CHLORIDE 22/53 0.7 J- 49.7 P07-05-ME20-1 6.92 16.1 930  [Region 3 FW 0.05 0.005 No

Only detected chemicals are presented. All concentrations reported in micrograms per liter (ug/L).
COPC - Chemical of Potential Concern
HQ - Hazard Quotient (maximum detected concentration/screening value)

J - Estimated concentration

J- - Estimated concentration, biased low

Screening Level Sources:

Region 3 - USEPA Region 3 marine screening benchmarks (USEPA, 2006c).
Region 3 FW - USEPA Region 3 freshwater screening benchmarks (USEPA, 2006d).

Associated Samples

P07-02-ME20-1
P07-03-100714-1
P07-03-ME20-1
P07-04-100614-1

P07-04-100614 (avg)

P07-04-100614-2
P07-04-ME20-1
P07-05-101613
P07-05-100814-1
P07-05-091015-1
P07-05-ME20-1
P07-06-101613
P07-06-100614-1
P07-06-091015-1
P07-06-ME20-1

P07-07-101613
P07-07-100614-1
P07-07-091015-1
P07-07-ME20-1
P07-08-101613
P07-08-100614-1
P07-08-091015-1
P07-08-ME20-1
P07-09-101613
P07-09-100614-1
P07-09-091015-1
P07-09-ME20-1
P07-10-101613
P07-10-100314-1
P07-10-091015-1

P07-10-ME20-1
P07-14-ME20-1
P07-15-101713
P07-15_100714-1
P07-15-100714-1
P07-15-091015-1
P07-15-ME20-1
P07-16-ME20-1
P07-17-ME20-1
P07-20-100314-1
P07-20-ME20-1
P07-21-101713
P07-21-100314-1
P07-21-091015-1
P07-21-ME20-1

P07-22-100314-1
P07-22-ME20-1
P07-23-101813
P07-23-100614-1
P07-23-091015-1
P07-23-ME20-1
P07-24-101713
P07-24-100314-1
P07-24-100314 (avg)
P07-24-100314-2
P07-24-091015-1
P07-24-ME20-1
P07-28-ME20-1
P07-29-ME20-1




TABLE C-b

SELECTION OF SURFACE WATER COPCS

SITE 07 - CALF PASTURE POINT
FORMER NCBC DAVISVILLE
NORTH KINGSTOWN, RHODE ISLAND

Frequency Mininum Maximum Screening Value Selected
Chemical of Detected Detected Location of Maximum Detection Mean of All Mgan of Detgcted g Hazgrd as
Detection | Concentration | Concentration oncentrations | value Source | Quotient| ~pe,
VOCs
1,2-DICHLOROETHANE 1/30 1] 1] SW07-24-MID01-ME20-1 0.517 1.00 1130 Region 3 0.0009 No
CIS-1,2-DICHLOROETHENE 2/30 1.5] 6.4 SW07-24-FLOOR01-ME20-1 0.730 3.95 680 Region 3 0.009 No
TRICHLOROETHENE 1/30 5.9 5.9 SW07-24-FLOOR01-ME20-1 0.680 5.90 1940 Region 3 0.003 No
VINYL CHLORIDE 1/30 3.7) 3.7 ] SW07-24-FLOOR01-ME20-1 0.607 3.70 930 Region 3 FW| 0.004 No

Only detected chemicals are presented. All concentrations reported in micrograms per liter (ug/L).
COPC - Chemical of Potential Concern
HQ - Hazard Quotient (maximum detected concentration/screening value)

J - Estimated concentration

Screening Level Sources:

Region 3 - USEPA Region 3 Biological Technical Assistance Group (BTAG) marine or freshwater screening benchmarks (USEPA, 2006)
Freshwater (FW) values were only selected if marine values were not available.

Associated Samples
SW07-02-FLOOR01-ME20-1
SW07-02-FLOOR01-ME20 (avg)
SW07-02-FLOOR01-ME20-2
SW07-02-FLOOR02-ME20-1
SW07-02-MID01-ME20-1
SW07-04-FLOOR01-ME20-1
SW07-04-MID01-ME20-1
SW07-04-FLOOR02-ME20-1
SW07-04-FLOOR02-ME20 (avg)
SW07-04-FLOOR02-ME20-2
SW07-06-FLOOR01-ME20-1
SW07-06-FLOOR02-ME20-1
SW07-06-MID01-ME20-1
SW07-07-FLOOR01-ME20-1
SW07-07-FLOOR02-ME20-1
SW07-07-MID01-ME20-1
SW07-08-FLOOR01-ME20-1
SW07-08-MID01-ME20-1

SW07-08-FLOOR02-ME20-1
SW07-09-FLOOR01-ME20-1
SW07-09-FLOOR02-ME20-1
SW07-09-MID01-ME20-1
SW07-10-FLOOR01-ME20-1
SW07-10-FLOOR02-ME20-1
SW07-10-MID01-ME20-1
SW07-20-FLOOR01-ME20-1
SW07-20-FLOOR02-ME20-1
SW07-20-FLOOR02-ME20 (avg)
SW07-20-FLOOR02-ME20-2
SW07-20-MID01-ME20-1
SW07-24-FLOOR01-ME20-1
SW07-24-FLOOR02-ME20-1
SW07-24-MID01-ME20-1
SW07-43S/D-FLOOR01-ME20-1
SW07-43S/D-FLOOR02-ME20-1
SW07-43S/D-MID01-ME20-1




TABLE C-c

SELECTION OF SHALLOW SEDIMENT COPCS

NORTH KINGSTOWN, RHODE ISLAND

SITE 07 - CALF PASTURE POINT
FORMER NCBC DAVISVILLE

Frequency Mininum Maximum Screening Value Selected
Chemical of Detected Detected Location of Maximum Detection Mean of All Mgan of tDetthted 2 Haztgrdt as
Detection | Concentration | Concentration oncentrations 1 value | Source | Quotien CoPC?
VOCs
[TETRACHLOROETHENE [ 26 ] 0.012 J+ | 0.012 J+ | SED07-05, SED07-10 [ 0.004 | 0.009 | 019 [Region3] 006 | No |

Only detected chemicals are presented. All concentrations reported in milligrams per kilogram (mg/kg).
COPC - Chemical of Potential Concern
HQ - Hazard Quotient (maximum detected concentration/screening value)
J+ - Estimated concentration, biased high

Screening Level Source:

Region 3 - USEPA Region 3 Biological Technical Assistance Group (BTAG) marine sediment screening benchmarks (USEPA, 2006)

Associated Samples
SEDO07-05-ME20-1
SEDO07-06-ME20-1
SEDO07-07-ME20-1
SEDO07-08-ME20-1
SEDO07-09-ME20-1
SEDO07-10-ME20-1
SEDO07-10-ME20 (avg)
SEDO07-10-ME20-2
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APPENDIX C-2

SITE 16 CREOSOTE DIP TANK AREA, FFTA AND FORMER BUILDING
41 HUMAN HEALTH RISK UPDATES
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TABLE C-1

COMPARISON OF NON-CANCER TOXICITY DATA -- ORAL/DERMAL
FORMER NCBC DAVISVILLE, NORTH KINGSTOWN, RHODE ISLAND

Chemical Chronic/ Oral RfD Oral Absorption Absorbed RfD for Dermal® Primary Combined RfD:Target Organ(s)
of Potential Efficiency Target Uncertainty/Modifying 2009 HHRA Current
Concern Value Units for Dermal™ Value Units Organ(s) Factors Source(s) Date(s) Source(s) Date(s)
2009 HHRA Current 2009 HHRA Current 2009 HHRA I Current 2009 HHRA I Current (MMDDIYYYY) (MMDDIYYYY)
Volatile Organic Compounds
Chronic 20E-03 Z0E-03 mg/kglday Z0E-03 20E-03 g/kgiday FHematologic Hematologic, Immune 1000 1000 H 71212008 TRIS /112017
Chronic 5.0E-02 5.0E-02 ma/kg/day 5.0E-02 OE-02 g/kg/day Hepatic Hepatic 100 100 RIS 9/12/2008 RIS §/1/2017
Chronic 2.0E-01 2.0E-01 mg/kg/day 2.0E-01 OE-01 g/kg/day Urinary Grinary 3000 3000 PPRTV 91272006 PPRTV 972712006
Chronic NA 7.0E-02 NA NA OE-02 g/kg/day NA Hepatic 100 100 A ATSDR 8/2006
Chronic TOE-0Z OE-02 mg/kg/day 10E-02 OE-02 g/kg/day Adrenals Endocrine 1000 1000 TRIS O712/2008 RIS /172017
Chronic 9.0E-03 OE-03 ma/kg/day 9.0E-03 OE-03 g/kg/day Hepatic, Urinary Endocrine, Reproductive, Hepatic 3000 3000 RIS 9/12/2008 RIS 8/1/2017
Chronic NA OE-03 NA NA OE-03 g/kg/day NA Urinary 10000 10000 A PPRTVX 10/1/2010
Chronic OE-01 OE-01 g/kg/day OE-01 OE-01 g/kg/day Body Weight Developmental 1000 1000 RIS 2/2008 RIS 72017
Chronic OE-01 OE-01 g/kg/day OE-01 OE-01 g/kg/day Hepatic, Urinary, Nervous Urinary 1000 1000 RIS 2/2008 RIS 72017
Chronic OE-03 OE-03 g/kg/day OE-03 OE-03 g/kg/day Hematologic Tmmune 300 300 RIS 2/2008 RIS 72017
Chronic OE-02 OE-02 g/kg/day OE-02 OE-02 g/kg/day Utin Urinary 1000 1000 RIS 2/2008 RIS 72017
Chronic OE-02 OE-02 g/kg/day OE-02 OE-02 g/kg/day Hepatic Hepatic 1000 1000 RIS 2/2008 RIS 72017
Chronic OE-02 OE-02 g/kg/day OE-02 OE-02 g/kg/day Hepatic Hepatic 100 100 RIS 97122008 RIS 72017
Chronic OE-02 OE-03 g/kg/day OE-02 OE-03 g/kg/day FHematologic Grinary 3000 3000 PPRTV 5/20/2008 RIS 72017
Chronic OE-01 OE-01 g/kg/day OE-01 OE-01 g/kg/day Hepatic, Urinary Hepatic, Urinary 1000 1000 RIS 9/12/2008 RIS 72017
Chronic OE-02 OE-03 g/kg/day OE-02 OE-03 g/kg/day Hepalic Hepatic 100 30 RIS 97122008 RIS 72017
Chronic OE-02 OE-03 g/kg/day OE-02 OE-03 g/kg/day Hepalic Nervous, Ocular 1000 1000 RIS 9/12/2008 RIS 72017
Chronic 0E-02 OE-02 g/kg/day 0E-02 OE-02 g/kg/day Fematologic Tmmune 1000 3000 RIS 9/12/2008 RIS 72017
Chronic NA OE-04 NA NA OE-04 g/kg/day NA Cardiovascular, Developmental, Immune NA 10-1000 A NA RIS 72017
Chronic 30E-03 OE-03 mg/kg/day 30E-03 OE-03 g/kg/day Hepalic Hepatic 30 30 RIS 97122008 RIS 72017
Chronic T0E-03 OE-04 g/kg/day TOE03 OE-04 g/kgiday Fematologic, Urinary, Nervous Hematologic 3000 10000 PPRTV 1271312004 PPRTVX 41072013
Chronic 4.0E-03 OE-03 g/kg/day 4.0E-03 OE-03 g/kg/day Respiral Respiratory 1000 1000 RIS 971212008 RIS /2017
Chronic 6.0E-02 OE-02 g/kg/day 6.0E-02 OE-02 g/kg/day Hematologic Hepatic 3000 3000 RIS 9/12/2008 RIS 72017
Chronic 3.0E-01 OE-01 g/kg/day 3.0E-01 OE-01 g/kg/day None Specified None Specified 3000 3000 RIS 9/12/2008 RIS 72017
Chronic NA 0E-04 g/kg/day NA 0E-04 g/kg/day NA Developmental NA 300 A RIS /2017
Chronic 3.0E-02 OE-02 mglkg/day 3.0E-02 OE-02 mglkg/day Urinary Urinary 3000 3000 RIS 9/12/2008 RIS /2017
Chronic 2.0E-02 OE-02 ma/kg/day 20602 OE-02 ma/kg/day Hepatic Hepatic 1000 1000 RIS 9/12/2008 RIS 72017
NA NA NA NA A NA NA NA NA NA NA NA A A NA
Chronic NA J0E-03 g/kg/day NA OE-03 g/kg/day NA Developmental NA 10000 A NA PPRTVX 1/2007
Chronic OE: OE g/kg/day OE: OF g/kg/day Hepalic Hepatic, Urinary 3000 3000 RIS 2/2008 RIS 72017
Chronic OE: OF g/kg/day OE: OF g/kg/day Fematologic Hematologic 3000 3000 RIS 2/2008 RIS 72017
Chronic OE: OF g/kg/day OE: OF g/kg/day Hepatic Hepatic 100 100 RIS 2/2008 RIS 72017
Chronic OF: OF g/kg/day OF: OF g/kg/day Body Weight Body Weight 3000 3000 RIS 2/2008 RIS 72017
Chronic O OE: mglkg/day O OE mglkg/day Urinary Urinary 3000 3000 RIS 2/2008 RIS /2017
P Chronic 0E: OF mg/kg/day 0E: OF mg/kg/day Urinary Grinary 3000 3000 RIS 2/2008 RIS 72017
Dioxin/Furans
23,7,8-TCDD [ Chronic | TOE09 [ 7090 | mgkgday | T [ 10809 | 7010 | mgkgday | NA I Reproductive I NA | 30 | RSL [_7roos | TRIS o7
Pesticides/PCBS
2l [ Chronc | NA [ B0E03 | mgkgday | T T NA [ 80E03 | NA T NA T Fepatic T NA | 100 | NA | NA [_ATSOR |
[ Chronic | 20E05 | 20605 | mokgiday | T [ 20605 | 20E05 | mgkgiday | Tmmune [ Tmmune, Dermal, Ocular [ 300 [ 300 [ TRIS [_ormera008 | RIS [_®&/12017
[ Chronic | 50E05 | 5005 | mgkgiday | T [ 50605 | 50E05 | mgkgday | Hepatic [ patic [ 100 [ 100 [ RIS [_ora008 | RIS [_8//2017
[ Chronic | 1305 | 13605 | mogkgday | T [ 13e05 | 1305 | mgkgday | Hepatic [ Hepatic [ 1000 [ 1000 [ RIS [_ora008 | RIS 8017
Chronic T.0E+00 T.0E+00 g/kg/day 1 OE+00 OE+00 g/kgiday Nervous Nervous 100 00 PPRTV 101232006 PPRTV 107232006
Chronic 0E-04 OE-04 g/kg/day 015 0E-05 OE-05 g/kg/day FHematologic Hematologic 1000 1000 RIS 2/2008 RIS 72017
Chronic 0E-04 OE-04 g/kg/day T 0E-04 OE-04 g/kg/day Cardiovascular, Dermal Cardiovascular, Dermal 3 3 RIS 2/2008 RIS 72017
Chronic OE: OF g/kg/day 0.07 AE-02 4E-02 g/kg/day Utin: 300 300 RIS 2/2008 RIS 72017
Chronic OF: OF g/kg/day 0.007 AE-05 4E-05 g/kg/day Gastrointestinal Gastrointestinal 300 300 RIS 2/2008 RIS /2017
Chronic OE: OF mglkg/day 0.05 5E-05 5E-05 mglkg/day Urinary Urinary 10 10 RIS 2/2008 RIS /2017
Chronic OE: OE mglkg/day 0.025 5E-05 5E-05 mglkg/day Fetotoxicity. Bone None Reported 100 100 RIS 2/2008 RIS 1/2017
Chronic . OF- OE- mg/kg/day 3.0E-04 3.0E-04 mg/kg/day Hematologic Thyroi NA 3000 SL 2/2008 PPRTV 8/25/2008
Chronic OE: OF mg/kg/day 4.0E-02 4.0E-02 mg/kg/day Gasrointestinal Gastrointestinal NA NA HEAST 71997 HEAST 8/1/2017
Chronic "0E-01 OE-0T mg/kg/day 7.0E-01 7.0E-01 mg/kg/day Gasrointestinal Gasrointestinal 15 15 PPRTV 971172006 PPRTV 9/11/2006
NA NA NA NA A NA NA NA NA NA NA NA A NA A
Chronic 7.0E-02 4E-02 mglkg/day .04, BE: | 6E-C mglkg/day Nervous Nervous 11 13 RIS 2/2008 RIS /2017
Chronic 4E-02 4E-02 g/kg/day .04, 6E- 6E g/kg/day Nervous Nervous 13 13 RIS 2/2008 RIS /2017
Chronic OE-02 OE-02 g/kg/day .04 OE: OF g/kg/day Body Weight Body Weight 300 300 RIS 2/2008 RIS 72017
Chronic OE-03 OE-03 g/kg/day OE: OF g/kg/day Hair Loss, Nervous, SKin Nervous, Hematologic, Dermal 3 3 RIS 2/2008 RIS 72017
Chronic OE-03 OE-03 g/kg/day 0.04 OE: OF g/kg/day Dermal Dermal 3 3 RIS 2/2008 RIS 72017
Chronic OE-05 OE-05 g/kg/day OE: OE-05 g/kg/day Hepalic Dermal 3000 3000 RIS 2/2008 PPRTVX 17/2012
Chronic OE-03 OE-03 g/kg/day 0026 3E 3E-04 g/kg/day Utin: Dermal 300 100 SL 772008 TRIS 172017
Chronic OE-01 OE-01 g/kg/day T 0E-01 OE-01 g/kg/day FHematologic Tmmune, Hematologic 3 3 RIS 97122008 RIS /2017
Miscellaneous Parameters
Nitrate Chronic | 16E+00 | 16E+00 | mokgiday | 1 [_16EF00 |  16E+00 | mokgiday | FHematologic | Hematologic | T | T | RIS [_omzz008 | TRIS [_empoi7
Nitrite [ Chronic | 10E01 | 10E0L | mgkgiday | T [ 10801 | 1001 | mgkglday | FHematologic [ Hematologic [ 0.1 [ 0.1 [ RIS [_om2z008 | RIS [_®&/m2017
Notes:

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 RID x Oral Absorption Efficiency for Dermal.

3 - Values are for pyrene.
4-Values are for cadmium - water

5 - Values are for hexavalent chromium
6 - Values used in the 2009 risk assessment were IRIS values adjusted following USEPA Region | Risk Update Number 4, November 1996 which specified different adjustments for soil and water.

Indicates current toxicity criteria s less toxic than previous value.
Indicates current toxicity value is more toxic than previous value.
Indicates target organs have changed.

ATSDR = Agency for Toxic Substances and Disease Registry
HEAST = Health Effects Assessment Summary Tables

IRIS = Integrated Risk Information System

NA = Not Available.

PPRTV = Provisional Peer Reviewed Toxicity Values

PPRTVX = Provisional Peer Reviewed Toxicity Values Appendix

RSL = Regional Screening Levels for Chemical Contaminants at Superfund Sites, July 7, 2008.




TABLE C-2

COMPARISON ON NON-CANCER TOXICITY DATA -- INHALATION
FORMER NCBC DAVISVILLE, NORTH KINGSTOWN, RHODE ISLAND

PAGE 1 OF 2
Chemical Chronic/ Inhalation RfC Primary Combined RfC : Target Organ(s)
of Potential Subchronic Target Uncertainty/Modifying
Concern Value Units Organ(s) Factors Source(s) Date(s) Source(s) Date(s)
2009 HHRA Current 2009 HHRA Current 2009 HHRA Current (MM/DD/YYYY) (MM/DD/YYYY)
Volatile Organic Compounds
1,1,2-Trichloroethane Chronic NA 2.0E-04 NA NA Respiratory NA 3000 NA NA PPRTVX 4/1/2011
1,1-Dichloroethene Chronic 2.0E-01 2.0E-01 mg/m® Hepatic Hepatic 30 30 IRIS 9/12/2008 IRIS 8/1/2017
1,1-Dichloroethane Chronic 5.0E-01 NA mg/m3 None Reported NA 1000 NA HEAST 7/1997 NA NA
1,4-Dichlorobenzene Chronic 8.0E-01 8.0E-01 mg/m® Hepatic Hepatic 100 100 IRIS 9/12/2008 IRIS 8/1/2017
1,2,4-Trichlorobenzene Chronic NA 2.0E-03 mg/m3 NA Hepatic, Urinary NA 100 NA NA PPRTV 6/16/2009
1,2-Dibromoethane Chronic 9.0E-03 9.0E-03 mg/m® Respiratory Respiratory 300 300 IRIS 9/12/2008 IRIS 8/1/2017
1,2-Dichloroethane Chronic 2.4E+00 7.0E-03 mg/m® NA Nervous NA 3000 RSL 7/7/2008 PPRTV 10/1/2010
2-Butanone Chronic 5.0E+00 5.0E+00 mg/m® Developmental Developmental, Musculoskeletal 300 300 IRIS 9/12/2008 IRIS 8/1/2017
Acetone Chronic 3.1E+01 3.1E+01 mg/m® NA Nervous NA 100 RSL 7/7/2008 ATSDR 5/1994
Benzene Chronic 3.0E-02 3.0E-02 mg/m® Hematologic Immune 300 300 IRIS 9/12/2008 IRIS 8/1/2017
Bromodichloromethane NA NA NA NA NA NA NA NA NA NA NA NA
Chlorodibromomethane NA NA NA NA NA NA NA NA NA NA NA NA
Chloroform Chronic 9.8E-02 9.8E-02 mg/m*® Hepatic Hepatic NA 100 RSL 7/7/12008 ATSDR 9/1997
cis-1,2-Dichloroethene NA NA NA NA NA NA NA NA NA NA NA NA
Ethylbenzene Chronic 1.0E+00 1.0E+00 mg/m® Developmental Developmental 300 300 IRIS 9/12/2008 IRIS 8/1/2017
Methylene Chloride Chronic 1.1E+00 6.0E-01 mg/m* Hepatic Hepatic NA 30 RSL 7/7/12008 IRIS 8/1/2017
Tetrachloroethene Chronic 2.7E-01 4.0E-02 mg/m* Hepatic Nervous, Ocular NA 1000 RSL 7/7/2008 IRIS 8/1/2017
trans-1,2-Dichloroethene Chronic 6.0E-02 NA mg/m* Fetotoxicity NA 3000 NA PPRTV 3/1/2006 NA NA
Trichloroethene Chronic 1.0E-02 2.0E-03 mg/m3 Nervous Developmental, Cardiovascular, Inmune NA 10-100 NYSDOH 10/2006 IRIS 8/1/2017
Vinyl Chloride Chronic 1.0E-01 1.0E-01 mg/m® Hepatic Hepatic 30 30 IRIS 9/12/2008 IRIS 8/1/2017
Semivolatile Organic Compounds
2,6-Dinitrotoluene NA NA NA NA NA NA NA NA NA NA NA NA
2-Methylnaphthalene NA NA NA NA NA NA NA NA NA NA NA NA
Acenaphthene NA NA NA NA NA NA NA NA NA NA NA NA
Anthracene NA NA NA NA NA NA NA NA NA NA NA NA
Benzo(a)pyrene Chronic NA 2.0E-06 mg/m* NA Developmental NA 3000 NA NA IRIS 8/1/2017
Benzo(g,h,i)perylene NA NA NA NA NA NA NA NA NA NA NA NA
Bis(2-ethylhexyl)phthalate NA NA NA NA NA NA NA NA NA NA NA NA
Carbazole NA NA NA NA NA NA NA NA NA NA NA NA
Dibenzofuran NA NA NA NA NA NA NA NA NA NA NA NA
Fluoranthene NA NA NA NA NA NA NA NA NA NA NA NA
Fluorene NA NA NA NA NA NA NA NA NA NA NA NA
Hexachlorobenzene NA NA NA NA NA NA NA NA NA NA NA NA
Naphthalene Chronic 3.0E-03 3.0E-03 mg/m® Respiratory Respiratory 3000 3000 IRIS 9/12/2008 IRIS 8/1/2017
Phenanthrene NA NA NA NA NA NA NA NA NA NA NA NA
Pyrene NA NA NA NA NA NA NA NA NA NA NA NA
Dioxin/Furans
g . Y 3 Hepatic, Reproductive, Developmental, o

|2,3,7,8 -TCDD | Chronic NA 4.0E-08 mg/m NA B, Resd i LEmenl(s NA NA NA NA Cal EPA 12/2008
Pesticides/PCBs
alpha-BHC NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor-1254 NA NA NA NA NA NA NA NA NA NA NA NA
Dieldrin NA NA NA NA NA NA NA NA NA NA NA NA
Heptachlor Epoxide NA NA NA NA NA NA NA NA NA NA NA NA
Inorganics
Aluminum Chronic 5.0E-03 5.0E-03 mg/m® Nervous Nervous 300 300 PPRTV 10/23/2006 PPRTV 10/23/2006
Antimony NA NA NA NA NA NA NA NA NA NA NA NA
Arsenic Chronic 3.0E-05 1.5E-05 mg/m* NA Reproductive, Cardiovascular, Nervous NA NA RSL 7/7/2008 Cal EPA? 12/2008
Barium Chronic 5.0E-04 5.0E-04 mg/m® Fetotoxicity Fetotoxicity 1000 1000 HEAST 9/97 HEAST 8/1/2017
Beryllium Chronic 2.0E-05 2.0E-05 mg/m® Respiratory Immune, Respiratory 10 10 IRIS 9/12/2008 IRIS 8/1/2017
Cadmium Chronic NA 1.0E-05 mg/m® NA Urinary NA 9 NA NA ATSDR 9/2012
Chromium Chronic 1.0E-04 1.0E-04 mg/m® Respiratory Respiratory 300 300 IRIS 7/20/2007 IRIS 8/1/2017
Cobalt Chronic 6.0E-06 6.0E-06 mg/m* Respiratory Thyroid NA 300 RSL 9/12/2008 PPRTV 8/25/2008
Copper NA NA NA NA NA NA NA NA NA NA NA NA




TABLE C-2

COMPARISON ON NON-CANCER TOXICITY DATA -- INHALATION
FORMER NCBC DAVISVILLE, NORTH KINGSTOWN, RHODE ISLAND

PAGE 2 OF 2
Chemical Chronic/ Inhalation RfC Primary Combined RfC : Target Organ(s)
of Potential Subchronic Target Uncertainty/Modifying
Concern Value Units Organ(s) Factors Source(s) Date(s) Source(s) Date(s)
2009 HHRA Current 2009 HHRA Current 2009 HHRA Current (MM/DD/YYYY) (MM/DD/YYYY)

Iron NA NA NA NA NA NA NA NA NA NA NA NA
Lead NA NA NA NA NA NA NA NA NA NA NA NA
Manganese Chronic 5.0E-05 5.0E-05 mg/m® Nervous Nervous 1000 1000 IRIS 7/20/2007 RIS 8/1/2017
Nickel Chronic NA 9.0E-05 mg/m*® NA Respiratory NA 30 NA NA ATSDR 8/2005
Selenium Chronic NA 2.0E-02 mg/m® NA Hepatic, Cardiovascular, Nervous NA NA NA NA Cal EPAY 12/2008
Silver NA NA NA NA NA NA NA NA NA NA NA NA
Thallium NA NA NA NA NA NA NA NA NA NA NA NA
Vanadium Chronic NA 1.0E-04 mg/m® NA Respiratory NA 30 NA NA ATSDR 9/2012
Zinc NA NA NA NA NA NA NA NA NA NA NA NA
Miscellaneous Parameters
[Nitrate [ na ] NA ] NA ] NA ] NA NA NA | NA NA NA [ NA NA
[Nitrite [ na ] NA NA NA NA NA NA | NA NA NA | NA NA

Notes:

1 - Technical Support Document for Noncancer RELs, Appendix D3.
2 - Technical Support Document for Noncancer RELs, Appendix D1.
Indicates current toxicity criteria is less toxic than previous value.
Indicates current toxicity value is more toxic than previous value.

Indicates target organs have changed.

Acronyms:

ATSDR = Agency for Toxic Substances and Disease Registry

Cal EPA = California Environmental Protection Agency

HEAST= Health Effects Assessment Summary Tables

IRIS = Integrated Risk Information System

NA = Not Applicable

NYSDOH = Final Report Trichloroethene Air Criteria Document, New York State Department of Health, October 2006.
PPRTV = Provisional Peer Reviewed Toxicity Values

PPRTVX = Provisional Peer Reviewed Toxicity Values Appendix

RSL = Regional Screening Levels for Chemical Contaminants at Superfund Sites, July 7, 2008.
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CANCER TOXICITY DATA -- ORAL/DERMAL
FORMER NCBC DAVISVILLE, NORTH KINGSTOWN, RHODE ISLAND
PAGE 1 OF 2

Chemical Oral Cancer Slope Factor Oral Absorption Absorbed Cancer Slope Factor Weight of Evidence/ Oral CSF
of Potential Efficiency for Dermal® Cancer Guideline 2009 HHRA Current
Concern Value | Units for Dermal® Value Units Description Source(s) Date(s) Source(s) Date(s)
2009 HHRA__ | Current | 2009 HHRA__ | Current (MM/DDIYYYY) (MM/DDIYYYY)
Volatile Organic Compounds
1.,1,2-Trichloroethane 5.7E-02 57E-02 (ma/kg/day)” 1 57E-02 5.7E-02 (makg/day)” C/ Possible Human Carcinogen RIS 9/12/2008 RIS 8/1/2017
1,1-Dichloroethene NA NA NA NA NA NA NA bata aﬁ;‘::i‘;‘:;‘:;"é:g azf:;is:;em of RIS 9/12/2008 RIS 8/1/2017
genic potential
1-Dichloroethane 7E- = ma/kg/day) T7E 7E- malkg/day) ossible Human Carcinogen Cal EPA
1,1-Dichloroeth; 5.7E-03 57E-03 ( s 1 57E-03 5.7E-03 R s C/ Possible Human C. RSL 77712008 @ 6/1/2009
1,4-Dichlorobenzene 5.4E-03 5.4E-03 (ma/kg/day)” 1 5.4E-03 5.4E-03 (markg/day)” NA RSL 77712008 Cal EPA® 6/1/2009
1,2 4-Trichlorobenzene 3.6E-03 2.9€-02 (mg/kglday)™ 1 3.6E-03 2.9E-02 (mglkg/day)* D/ Not Cl‘:f‘;z'lfr"ib':n?; 0 human RSL 71712008 PPRTV 6/16/2009
,2-Dibromoethane LOE+ LOE+ ma/kg/day)" LOE+ LOE+( ma/kg/day)" ikely to be carcinogenic to humans 9/12/2008
1,2-Dibi h 2.0E+00 2.0E+00 (ma/ka/day)” 1 2.0E+00 2.0E+00 (ma/ka/day)” Likely to by h RIS /12 RIS 8/1/2017
1,2-Dichloroethane 9.1E-02 9.1E-02 (ma/kg/day)” 1 9.1E-02 9.1E-02 (markg/day)” B2 / Probable human carcinogen RIS 9/12/2008 RIS 8/1/2017
2-Butanone NA NA NA NA NA NA NA bata aﬁ;‘::i‘;‘:;‘:;"é:g ajf:;is;re”‘ of RIS 9/12/2008 RIS 8/1/2017
genic potential
Acetone NA NA NA NA NA NA NA bata aﬁ;‘::i‘;‘:;‘:;"é:g ajf:;is;re”‘ of RIS 9/12/2008 RIS 8/1/2017
genic potential
enzene .5E-! .5E- mg/kg/day) .5E- .5E- ma/kg/day)" nown/likely human carcinogen
B 5.5E-02 5.5E-02 R s 1 5.5E-02 55E-02 (ma/ka/day)” Known/likely h RIS 9/12/2008 RIS 8/1/2017
Bromodichioromethane 6.26-02 6.26-02 (ma/kg/day)” 1 6.26-02 6.26-02 (markg/day)” B2/ Probable human carcinogen RIS 9/12/2008 RIS 8/1/2017
Chiorodibromomethane 8.4E-02 8.4E-02 (ma/kg/day)” 1 8.4E-02 8.4E-02 (markg/day)” C/Possible Human Carcinogen RIS 9/12/2008 RIS 8/1/2017
oroform 1E- 1E ma/kg/day) 1E = malkg/day)” ikely to be carcinogenic to humans Cal EPA
Chlorof 3.1E-02 3.1E-02 ( ) 1 3.1E-02 3.1E-02 ( ) Likely to b h RSL 77712008 ® 6/1/2009
cis-1,2-Dichlorosthene NA NA NA NA NA NA NA Inadequate '”mrma:;';::i:}ssess carcinogenic RIS 9/12/2008 RIS 8/1/2017
Ethylbenzene 11E-02 11E-02 (mg/kglday)™ 1 11E-02 11E-02 (mglkg/day)™ b/Not Cl‘:f‘;z'lfr"ib':n?; 0 human RSL 71712008 cal EPAY 6/1/2009
oride .5E- -OE- mg/kg/day)" -SE- .OE- mg/kg/day)” ikely to be carcinogenic to humans
Methylene Chiorid 75E-03 2.0E-03 ( s 1 75E-03 2.0E-03 R s Likely to b h RIS 9/12/2008 RIS 8/1/2017
T h 5.4E-01 2.1E-03 (ma/kg/day)” 1 5.4E-01 2.1E-03 (ma/kg/day)” Likely to be carcinogenic to humans USEPA® 6/12/2003 RIS 8/1/2017
trans-1,2-Dichloroethene NA NA NA NA NA NA NA Inadequate '”f°'ma;'§t';::i;5”ss carcinogenic NA NA RIS 8/1/2017
Trichloroethene® 13E-02 26E-02 (mg/kg/day)-1 1 13E-02 2.6E-02 (mglkg/day)-1 Carcinogenic to humans Cal EPA 1212002 RIS 8/1/2017
Vinyl Chioride 7.2E-01 7.26-01 (ma/kg/day)” 1 7.26-01 7.26-01 (markg/day)” Knownliikely human carcinogen RIS NA RIS 8/1/2017
Semivolatile Organic Compounds
2,6-Dinitrotoluene NA 15E+00 (ma/kg/day)” 1 NA 15E+00 (makg/day)” NA NA NA PPRTV 4/10/2013
2-Methyinaphthalene NA NA NA NA NA NA NA Data are inadequate for an assessment of IRIS 9/12/2008 IRIS 8/1/2017
genic potential
Acenaphthene NA NA NA NA NA NA NA NA NA NA NA NA
hth
Anthracene NA NA NA NA NA NA NA D/Not Cl:z'lfr"ib':n?; {0 human NA NA RIS 8/1/2017
Benzo(a)pyrene® 7.3E+00 1.0E+00 (mglkg/day)™ 1 7.3E+00 1.0E+00 (mg/kg/day)™ Carcinogenic to humans RIS 9/12/2008 RIS 8/1/2017
Benzo(g,h.)perylene NA NA NA NA NA NA NA D/Not Cl::frl\im:n?; 10 human IRIS 9/12/2008 RIS 8/1/2017
Bis(2-ethylhexyl)phthalate 14E-02 14E-02 (ma/kg/day)” 1 14E-02 14E-02 (makg/day)” B2/ Probable human carcinogen RIS 9/12/2008 RIS 8/1/2017
Carbazole 2.0E-02 NA (ma/kg/day)” 1 2.0E-02 NA (markg/day)” NA HEAST 711997 NA NA
Dibenzofuran NA NA NA NA NA NA NA D/Not Cl:z'lfr"ib':n?; {0 human RIS 9/12/2008 RIS 8/1/2017
Fluoranthene NA NA NA NA NA NA NA D/Not Cl:z'lfr"ib':n?; {0 human RIS 9/12/2008 RIS 8/1/2017
Fluorene NA NA NA NA NA NA NA D/Not Cl:z'lfr"ib':n?; {0 human RIS 9/12/2008 RIS 8/1/2017
Hexachlorobenzene L6E+00 16E+00 (ma/ka/day)” 1 T6E+00 T6E+00 (ma/ka/day) " B2/ Probable human carcinogen RIS 9/12/2008 RIS 8/1/2017
Naphthalene NA NA NA NA NA NA NA Carcinogenic potential cannot be determined IRIS 9/12/2008 IRIS 8/1/2017
Phenanthrene NA NA NA NA NA NA NA D/Not Cl::frl\im:n?; {0 human RIS 9/12/2008 RIS 8/1/2017
Pyrene NA NA NA NA NA NA NA D/Not Cl::frl\im:n?; 1o human RIS 9/12/2008 RIS 8/1/2017
Dioxin/Furans
23,7,8-TCDD 13E+05 13E+05 ma/kg/day)” 1 13E+05 13E+05 malkg/day)” NA RSL 77712008 Cal EPA® 6/1/2009
(mg/kg/day) (mg/kg/day)
Pesticides/PCBs
alpha-BHC 6.3E+00 6.3E+00 (ma/ka/day)” 1 6.3E+00 5.36+00 (ma/ka/day)” B2/ Probable human carcinogen RIS 9/12/2008 RIS 8/1/2017
Aroclor-1254 2.0E+00 2.0E+00 (mglkg/day)™ 1 2.0E+00 2.0E+00 (mg/kg/day)™ B2 / Probable human carcinogen USEPA® 9/1996 USEPA? 9/1996
Dieldrin T6E+01 T6E+01 malka/day)” 1 T6E+01 T6E+01 markg/day)” B2/ Probable human carcinogen RIS 9/12/2008 RIS 8/1/2017
(mg/kg/day) (mg/kg/day)
Heptachlor Epoxide 9.1E+00 9.1E+00 (mg/ka/day)” 1 9.1E+00 9.16+00 (ma/ka/day)™ B2/ Probable human carcinogen RIS 9/12/2008 RIS 8/1/2017
Inorganics
Aluminum NA NA NA NA NA NA NA NA NA NA NA NA
Antimon NA NA NA NA NA NA NA NA NA NA NA NA
Arsenic L5E+00 L5E+00 (ma/ka/day)” 1 T5E+00 T5E+00 (ma/ka/day)” A (Human carcinogen) RIS 9/12/2008 RIS 8/1/2017
Barium A A A A A A A Not likely to be carcinogenic to humans RIS /200 RIS /1/2017
Beryllium A A A A A A A Carcinogenic potential cannot be determined RIS /12/200: RIS /1/2017
Cadmium A A A A A A A B1/ Probable human carcinogen RIS /12/200: RIS /1/2017
Chromium®® NA 5.0E-01 (mg/kg/day)? 0.025 NA 2.0E+01 (mgl/kg/day)™ | Carcinogenic potential cannot be determined IRIS 9/12/2008 Cal EPA® 7/29/2011
Cobalt NA NA NA NA NA NA NA NA NA NA NA NA




TABLE C-3

CANCER TOXICITY DATA -- ORAL/DERMAL
FORMER NCBC DAVISVILLE, NORTH KINGSTOWN, RHODE ISLAND
PAGE 2 OF 2

Chemical Oral Cancer Slope Factor Oral Absorption Absorbed Cancer Slope Factor Weight of Evidence/ Oral CSF
of Potential Efficiency for Dermal® Cancer Guideline 2009 HHRA Current
Concern Value Units for Dermal® Value Units Description Source(s) Date(s) Source(s) Date(s)
2009 HHRA Current 2009 HHRA Current (MM/DDIYYYY) (MM/DD/YYYY)

Copper NA NA NA NA NA NA NA D (Not classifiable as to human RIS 9/12/2008 RIS 8/1/2017
carcinogenicity)

ron NA NA NA NA NA NA NA NA NA NA NA

Lead NA NA NA NA NA NA NA B2/ Probable human carcinogen RIS 5/12/2008 RIS 8/1/2017

Manganese NA NA NA NA NA NA NA D/ Not classifiable as to human RIS 9/12/2008 RIS 8/1/2017
Cal'CanqenlCl Y

Nickel NA NA NA NA NA NA NA NA NA NA NA

Selenium NA NA NA NA NA NA NA D/ Not classifiable as to human RIS 9/12/2008 RIS 8/1/2017
Cal'CanqenlCl Y

Silver NA NA NA NA NA NA NA D/ Not classifiable as to human RIS 9/12/2008 RIS 8/1/2017
Cal'CanqenlCl Y

Thallium NA NA NA NA NA NA NA Inadequate '”mrma:;';::i:}ssess carcinogenic NA NA RIS NA

Vanadium NA NA NA NA NA NA NA NA NA NA NA

Zinc NA NA NA NA NA NA NA D/ Not classifiable as to human RIS 9/12/2008 RIS 8/1/2017
Cal'CanqenlCl Y

Miscellaneous Parameters

Nitrate NA | NA NA NA NA | NA | NA NA NA | NA | NA | NA

Nitrite NA | NA NA NA NA | NA | NA NA NA | NA | NA | NA

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 - Trichloroethene, carcinogenic PAHs, and hexavalent chromium 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).
4 - Air Toxics Hot Spots Program Technical Support Document for Cancer Potencies. Appendix B.

5 - Public Health Goals for Chemicals in Drinking Water; Hexavalent Chromium (Cr VI).

6 - OSWER Directive N0.9285.7-75.
7 - USEPA, PCBs: Cancer Dose-Response Assessment and Applications to Environmental Mixtures, September 1996, EPA/600/P-96/001F .
8 - Values are for hexavalent chromium.
Indicates current toxicity criteria is less toxic than previous value.
Indicates current toxicity value is more toxic than previous value.

Acronyms:

Cal EPA = California Environmental Protection Agency
HEAST = Health Effects Assessment Summary Tables

IRIS = Integrated Risk Information System.

NA = Not Available.

PPRTV = Provisional Peer Reviewed Toxicity Values
RSL = Regional Screening Levels for Chemical Contaminants at Superfund Sites, July 7, 2008.




TABLE C-4

CANCER TOXICITY DATA -- INHALATION
FORMER NCBC DAVISVILLE, NORTH KINGSTOWN, RHODE ISLAND

PAGE 1 OF 3
Chemical Unit Risk Weight of Evidence/ Unit Risk : Inhalation CSF
of Potential Cancer Guideline 2009 HHRA Current
Concern Value Units Description Source(s) Date(s) Source(s) Date(s)
2009 HHRA Current (MM/DD/YYYY) (MM/DD/YYYY)
Volatile Organic Compounds
1,1,2-Trichloroethane 1.6E-05 1.6E-05 (ug/m®* C / Possible Human Carcinogen IRIS 9/12/2008 IRIS 8/1/2017
Suggestive evidence of carcinogenicity, but
1,1-Dichloroethene NA NA NA not sufficient to assess human carcinogenic IRIS 9/12/2008 IRIS 8/1/2017
potential
1,1-Dichloroethane 1.6E-06 1.6E-06 (ug/m®* C / Possible Human Carcinogen RSL 7/7/2008 cal EPA®Y 6/1/2009
1,4-Dichlorobenzene 1.1E-05 1.5E-05 (ugim®™ NA RSL 7/7/2008 cal EPAY 6/1/2009
1,2,4-Trichlorobenzene NA NA NA D /Not classifiable as to human IRIS 9/12/2008 IRIS 8/1/2017
carcinogenicity
1,2-Dibromoethane 6.0E-04 6.0E-04 (ugim®™ Likely to be carcinogenic to humans IRIS 9/12/2008 IRIS 8/1/2017
1,2-Dichloroethane 2.6E-05 2.6E-05 (ug/m®* B2 / Probable human carcinogen IRIS 9/12/2008 IRIS 8/1/2017
2-Butanone NA NA NA Data are inadequate for an assessment of IRIS 9/12/2008 IRIS 8/1/2017
hur_nan carcinogenic potential
Acetone NA NA NA Data are inadequate for an assessment of IRIS 9/12/2008 IRIS 8/1/2017
human carcinogenic potential
Benzene 7.8E-06 7.8E-06 (ugim®™ Known/likely human carcinogen IRIS 9/12/2008 IRIS 8/1/2017
Bromodichloromethane NA 3.7E-05 (ug/m®* B2 / Probable human carcinogen NA NA cal EPA®Y 6/1/2009
Chlorodibromomethane NA NA NA C / Possible Human Carcinogen IRIS 9/12/2008 IRIS 8/1/2017
Chloroform 2.3E-05 2.3E-05 (ug/m®* Likely to be carcinogenic to humans IRIS 9/12/2008 IRIS 8/1/2017
cis-1,2-Dichloroethene NA NA NA Inadequate '“fmma;'gt“e ::iaalssess carcinogenic IRIS 9/12/2008 IRIS 8/1/2017
Ethylbenzene 2.5E-06 2.5E-06 NA D/ Not classifiable as to human RSL 71712008 Cal EPA® 6/1/2009
carcinogenicity
Methylene Chloride 4.7E-07 1.0E-08 (ugim®™ Likely to be carcinogenic to humans IRIS 9/12/2008 IRIS 8/1/2017
Tetrachloroethene 5.9E-06 2.6E-07 (ugim®)* Likely to be carcinogenic to humans USEPA® 6/12/2003 RIS 8/1/2017
trans-1,2-Dichloroethene NA NA NA NA NA NA NA NA
Trichloroethene® 2.0E-06 4.1E-06 (ug/m®* Carcinogenic to humans Cal EPA 12/2002 IRIS 8/1/2017
Vinyl Chloride 4.4E-06 4.4E-06 (ugim®™ Known/likely human carcinogen IRIS 9/12/2008 IRIS 8/1/2017
Semivolatile Organic Compounds
2,6-Dinitrotoluene NA NA NA NA NA NA NA NA
2-Methylnaphthalene NA NA NA Data are inadequate for an assessment of IRIS 9/12/2008 IRIS 8/1/2017
human carcinogenic potential
Acenaphthene NA NA NA NA NA NA 8/1/2017
Anthracene NA NA NA D /Not classifiable s to human NA NA IRIS 8/1/2017
carcinogenicity
Benzo(a)pyrene® 1.1E-03 6.0E-04 (ug/m®)* Carcinogenic to humans RSL 71712008 IRIS 8/1/2017
Benzo(g,h.ijperylene NA NA NA D/ Not classifiable as to human IRIS 9/12/2008 IRIS 8/1/2017
carcinogenicity
Bis(2-ethylhexyl)phthalate NA 2.4E-06 (ug/m®)* NA NA NA cal EPA®Y 6/1/2009
Carbazole NA NA NA NA NA NA NA NA
Dibenzofuran NA NA NA D/ Not classifiable as to human IRIS 9/12/2008 IRIS 8/1/2017
carcinogenicity
Fluoranthene NA NA NA D /Not classifiable s to human IRIS 9/12/2008 IRIS 8/1/2017
carcinogenicity
Fluorene NA NA NA D/ Not classifiable as to human IRIS 9/12/2008 IRIS 8/1/2017
carcinogenicity




TABLE C-4

CANCER TOXICITY DATA -- INHALATION

FORMER NCBC DAVISVILLE, NORTH KINGSTOWN, RHODE ISLAND

PAGE 2 OF 3
Chemical Unit Risk Weight of Evidence/ Unit Risk : Inhalation CSF
of Potential Cancer Guideline 2009 HHRA Current
Concern Value Units Description Source(s) Date(s) Source(s) Date(s)
2009 HHRA Current (MM/DD/YYYY) (MM/DD/YYYY)
Hexachlorobenzene 4.6E-04 4.6E-04 (ug/m3)™* B2 / Probable human carcinogen IRIS 9/12/2008 IRIS 8/1/2017
Naphthalene 3.4E-05 3.4E-05 (ug/m3)™ Carcinogenic potential cannot be determined RSL 7/7/2008 cal EPA®Y 6/1/2009
Phenanthrene NA NA NA D /Not classifiable as to human NA 9/12/2008 IRIS 8/1/2017
carcinogenicity
Pyrene NA NA NA D/ Not classifiable as to human IRIS 9/12/2008 IRIS 8/1/2017
carcinogenicity
Dioxin/Furans
2,3,7,8-TCDD 3.8E+01 3.8E+01 [ (ug/m3)™ B2 / Probable human carcinogen RSL 7/7/2008 Cal EPAY 6/1/2009
Pesticides/PCBs
alpha-BHC 1.8E-03 1.8E-03 (ug/m®* B2 / Probable human carcinogen IRIS 9/12/2008 IRIS 8/1/2017
Aroclor-1254 5.7E-04 5.7E-04 (ug/m®)* B2 / Probable human carcinogen USEPA® 9/1996 USEPA® 9/1996
Dieldrin 4.6E-03 4.6E-03 (ug/m®* B2 / Probable human carcinogen IRIS 9/12/2008 IRIS 8/1/2017
Heptachlor Epoxide 2.6E-03 2.6E-03 (ugim®™ B2 / Probable human carcinogen IRIS 9/12/2008 IRIS 8/1/2017
Inorganics
Aluminum NA NA NA NA NA NA NA NA
Antimony NA NA NA NA NA NA NA NA
Arsenic 4.3E-03 4.3E-03 (ugim®™ A / Known human carcinogen IRIS 9/12/2008 IRIS 8/1/2017
Barium NA NA NA Carcinogenic potential cannot be determined IRIS 9/12/2008 IRIS 8/1/2017
Beryllium 2.4E-03 2.4E-03 (ugim®™ Known/likely human carcinogen IRIS 9/12/2008 IRIS 8/1/2017
Cadmium 1.8E-03 1.8E-03 (ug/m®* B1/Probable human carcinogen IRIS 9/12/2008 IRIS 8/1/2017
Chromium®>® 1.2E-02 8.4E-02 (ug/m®)* Known/likely human carcinogen IRIS 9/12/2008 IRIS 8/1/2017
Cobalt 9.0E-03 9.0E-03 (ug/m3)'1 NA RSL 9/12/2008 PPRTV 8/25/2008
Copper NA NA NA D/ Not classifiable as to human IRIS 9/12/2008 IRIS 8/1/2017
carcinogenicity
Iron NA NA NA NA NA NA NA NA
Lead NA NA NA B2 / Probable human carcinogen IRIS 9/12/2008 NA NA
Manganese NA NA NA D/ Not classifiable as to human IRIS 9/12/2008 NA NA
carcinogenicity
Nickel NA 2.6E-04 (ug/m®™ NA NA NA cal EPAY 6/1/2009
Selenium NA NA NA D/ Not classifiable as to human IRIS 9/12/2008 IRIS 8/1/2017
carcinogenicity
Silver NA NA NA D /Not classifiable as to human IRIS 9/12/2008 IRIS 8/1/2017
___carcinogenicity _ _
Thallium NA NA NA Inadequate information to_ assess carcinogenic NA NA RIS 8/1/2017
potential
Vanadium NA NA NA NA NA NA 8/1/2017
Zinc NA NA NA Inadequate information to_ assess carcinogenic RIS 0/12/2008 RIS 8/1/2017
potential
Miscellaneous Parameters
Nitrate NA NA NA NA NA NA NA NA
Nitrite NA NA NA NA NA NA NA NA
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Chemical
of Potential
Concern

Unit Risk

Weight of Evidence/

Unit Risk : Inhalation CSF

Cancer Guideline

Value

Units

2009 HHRA

Current

2009 HHRA

Current

Description

Source(s)

(MM/DD/YYYY)

Date(s) Source(s)

Date(s)
(MM/DD/YYYY)

Notes:

1 - Air Toxics Hot Spots Program Technical Support Document for Cancer Potencies. Appendix B.
2 - OSWER Directive N0.9285.7-75.
3 - Trichloroethene, carcinogenic PAHs, and hexavalent chromium 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).
4 - USEPA, PCBs: Cancer Dose-Response Assessment and Applications to Environmental Mixtures, September 1996, EPA/600/P-96/001F.
5 - Values are for hexavalent chromium.
6 - IRIS presents a value of 1.2E-02 (ug/m®)™ for hexavalent chromium and assumes a trivalent chromium to hexavalent chromium ration of 6:1. The IRIS value is multiplied by 7 as recommended in the RSL user guide.

Indicates current toxicity criteria is less toxic than previous value.
Indicates current toxicity value is more toxic than previous value.

Acronyms:

Cal EPA = Callifornia Environmental Protection Agency
IRIS = Integrated Risk Information System.

NA = Not Available.

RSL = Regional Screening Levels for Chemical Contaminants at Superfund Sites, July 7, 2008.




TABLE C-5

COMPARISON OF SCREENING CRITERIA FOR DIRECT CONTACT WITH SOIL/SEDIMENT
FORMER NCBC DAVISVILLE,NORTH KINGSTOWN, RHODE ISLAND

PAGE 1 OF 3

USEPA Regional Screening Levels for

@)

RIDEM Residential Direct Contact

()

CAS No. Parameter Residential Exposures Criteria
2009 HHRA | Current/June 2017 2009 HHRA | Current/2011
Dioxins/Furans (ng/kg)
3268-87-9 |1,2,3,4,6,7,8,9-OCDD 13,000 C 16,000 C® NA NA
39001-02-0|1,2,3,4,6,7,8,9-OCDF 11,000 C 16,000 C® NA NA
35822-46-9|1,2,3,4,6,7,8-HPCDD 390 C 480 c® NA NA
67562-39-4|1,2,3,4,6,7,8-HPCDF 320 C 480 c® NA NA
55673-89-7|1,2,3,4,7,8,9-HPCDF 320 C 480 c® NA NA
39227-28-6|1,2,3,4,7,8-HXCDD 39 C 48 c® NA NA
70648-26-9|1,2,3,4,7,8-HXCDF 32C 48 c® NA NA
57653-85-7|1,2,3,6,7,8-HXCDD 32C 48 c® NA NA
57117-44-9|1,2,3,6,7,8-HXCDF 32C 48 c® NA NA
19408-74-3(1,2,3,7,8,9-HXCDD 32C 48 c® NA NA
72918-21-9|1,2,3,7,8,9-HXCDF 32C 48 c® NA NA
40321-76-4|1,2,3,7,8-PECDD 39C 4.8 c® NA NA
57117-41-6|1,2,3,7,8-PECDF 110 C 160 c® NA NA
60851-34-5(2,3,4,6,7,8-HXCDF 32C 48 c® NA NA
57117-31-4|2,3,4,7,8-PECDF 11 C 16 C® NA NA
1746-01-6 |2,3,7,8-TCDD 45C 48 C NA NA
51207-31-9|2,3,7,8-TCDF 32C 48 c® NA NA
- 2,3,7,8-TCDD Equivalents 45C 48 C NA NA
Volatile Organic Compounds (ug/kg)
79-00-5 |1,1,2-Trichloroethane 1,100 C 150 N 3,600 3,600
120-82-1 |1,2,4-Trichlorobenzene 7,800 N 5,800 N 96,000 96,000
75-34-3 |1,1-Dichloroethane 3,400 C 3,600 C 920,000 920,000
75-35-4 |1,1-Dichloroethene 25,000 N 23,000 N 200 200
107-06-2 |1,2-Dichloroethane 450 C 460 C 900 900
106-46-7 |1,4-Dichlorobenzene 2,600 C 2,600 C 27,000 27,000
78-93-3 |2-Butanone 2,800,000 N 2,700,000 N 10,000,000 10,000,000
591-78-6 |2-Hexanone NA 20,000 N NA NA
108-10-1 |4-Methyl-2-Pentanone 530,000 N 3,300,000 N 1,200,000 1,200,000
67-64-1 |Acetone 6,100,000 N 6,100,000 N 7,800,000 7,800,000
71-43-2 |Benzene 1,100 C 1,200 C 2,500 2,500
75-27-4 |Bromodichloromethane 10,000 C 290 C 10,000 10,000
75-15-0 |Carbon Disulfide 67,000 N 77,000 N NA NA
108-90-7 |Chlorobenzene 31,000 N 28,000 N 210,000 210,000
124-48-1 [Chlorodibromomethane 5,800 C 8,300 C 7,600 7,600
75-00-3 |Chloroethane 1,500,000 N 1,400,000 N NA NA
67-66-3 |Chloroform 300 C 320 C 1,200 1,200
74-87-3 |Chloromethane 1,700 C 11,000 N NA NA
156-59-2 |cis-1,2-Dichloroethene 78,000 N 16,000 N 630,000 630,000
110-82-7 |Cyclohexane 720,000 N 650,000 N NA NA
74-84-0 |Ethane NA NA NA NA
74-85-1 |Ethene NA NA NA NA
100-41-4 |Ethylbenzene 5,700 C 5,800 C 71,000 71,000
98-82-8 [Isopropylbenzene 220,000 N 190,000 N NA NA
- m+p-Xylenes 45,000 N9 55,000 N NA NA
74-82-8 |Methane NA NA NA NA
79-20-9 |Methyl Acetate 7,800,000 N 7,800,000 N NA NA
108-87-2 |Methyl Cyclohexane 340,000 N NA NA NA
1634-04-4 |Methyl tert-Butyl Ether 39,000 C 47,000 C 390,000 390,000
75-09-2 |Methylene Chloride 11,000 C 35,000 N 45,000 45,000
95-47-6 |o-Xylene 53,000 N 65,000 N NA NA
100-42-5 |Styrene 650,000 N 600,000 N 13,000 13,000
127-18-4 [Tetrachloroethene 570 C 8,100 N 12,000 12,000
108-88-3 |Toluene 500,000 N 490,000 N 190,000 190,000
540-59-0 |Total 1,2-Dichloroethene 70,000 N NA 630,000 © 630,000 ©
1330-20-7 |Total Xylenes 60,000 N 58,000 N 110,000 110,000
156-60-5 |trans-1,2-Dichloroethene 11,000 N 160,000 N 1,100,000 1,100,000
79-01-6 |Trichloroethene 2,800 C 410 N 13,000 13,000
75-01-4 |Vinyl Chioride 60 C 59 C 20 20




TABLE C-5

COMPARISON OF SCREENING CRITERIA FOR DIRECT CONTACT WITH SOIL/SEDIMENT
FORMER NCBC DAVISVILLE,NORTH KINGSTOWN, RHODE ISLAND

PAGE 2 OF 3

USEPA Regional Screening Levels for

RIDEM Residential Direct Contact

CAS No. Parameter Residential Exposures™ Criteria®
2009 HHRA | Current/June 2017 2009 HHRA Current/2011
Semivolatile Organic Compounds (ug/kg)
92-52-4 |1,1-Biphenyl 390,000 N 4,700 N 800 800
95-95-4 |2,4,5-Trichlorophenol 610,000 N 630,000 N 330,000 330,000
118-79-6 |2,4,6-Tribromophenol NA 57,000 N NA NA
88-06-2 |2,4,6-Trichlorophenol 6,100 N 6,300 N 58,000 58,000
105-67-9 |2,4-Dimethylphenol 120,000 N 130,000 N 1,400,000 1,400,000
606-20-2 |2,6-Dinitrotoluene 6,100 N 360 C NA NA
91-57-6 |2-Methylnaphthalene 31,000 N 24,000 N 123,000 123,000
95-48-7 |2-Methylphenol 310,000 N 320,000 N NA NA
101-55-3 |4-Bromophenyl Phenyl Ether NA NA NA NA
106-47-8_|4-Chloroaniline 24,000 N 2,700 C 310,000 310,000
7005-72-3 |4-Chlorophenyl Phenyl Ether NA NA NA NA
106-44-5_|4-Methylphenol 31,000 N 630,000 N NA NA
83-32-9 |Acenaphthene 340,000 N 360,000 N 43,000 43,000
208-96-8 |Acenaphthylene 340,000 N© 360,000 N© 23,000 23,000
120-12-7 |Anthracene 1,700,000 N 1,800,000 N 35,000 35,000
56-55-3 [Benzo(a)anthracene 150 C 1,100 C 900 900
50-32-8 [Benzo(a)pyrene 15C 110 C 400 400
- Benzo(a)pyrene Equivalents 15C 110 C 400 400
205-99-2 [Benzo(b)fluoranthene 150 C 1,100 C 900 900
191-24-2 |Benzo(g,h,i)perylene 170,000 N 180,000 N 800 800
207-08-9 [Benzo(k)fluoranthene 1,500 C 11,000 C 900 900
117-81-7 |Bis(2-Ethylhexyl)phthalate 35,000 C 39,000 C 46,000 46,000
85-68-7 |Butyl Benzyl Phthalate 1,200,000 N 290,000 C NA NA
86-74-8 |Carbazole 24,000 C NA NA NA
218-01-9 |Chrysene 15,000 C 110,000 C 400 400
53-70-3 |Dibenzo(a,h)anthracene 15C 110 C 400 400
132-64-9 |Dibenzofuran NA 7,300 N NA NA
84-66-2 |Diethyl Phthalate 4,900,000 N 5,100,000 N 340,000 340,000
84-74-2 |di-n-Butyl Phthalate 610,000 N 630,000 N NA NA
117-84-0 |di-n-Octyl Phthalate 240,000 N 63,000 N NA NA
206-44-0 |Fluoranthene 230,000 N 240,000 N 20,000 20,000
86-73-7 |Fluorene 230,000 N 240,000 N 28,000 28,000
118-74-1 [Hexachlorobenzene 300 C 210 C 400 400
193-39-5 |Indeno(1,2,3-cd)pyrene 150 C 1,100 C 900 900
91-20-3 |Naphthalene 3,900 C 3,800 C 54,000 54,000
86-30-6 [N-Nitrosodiphenylamine 99,000 C 110,000 C NA NA
85-01-8 |Phenanthrene 170,000 N 180,000 N 40,000 40,000
129-00-0 |Pyrene 170,000 N 180,000 N 13,000 13,000
Pesticides/PCBs (ug/kg)
72-54-8 |4,4-DDD 2,000 C 2,300 C NA NA
72-55-9 |4,4DDE 1,400 C 2,000 C NA NA
50-29-3 |4,4-DDT 1,700 C 1,900 C NA NA
319-84-6 |alpha-BHC 77 C 86 C NA NA
5103-71-9 |alpha-Chlordane 1,600 c® 1,700 c® NA NA
11097-69-1|Aroclor-1254 220 C 120 N NA NA
11096-82-5|Aroclor-1260 220 C 240 C NA NA
319-85-7 |beta-BHC 270 C 300 C NA NA
319-86-8 |delta-BHC 77 C 86 C¥ NA NA
60-57-1 |Dieldrin 30 C 34 C 40 40
33213-65-9|Endosulfan Il 37,000 N*© 47,000 N*© NA NA
1031-07-8 |Endosulfan Sulfate 37,000 N*© 47,000 N*© NA NA
72-20-8 |Endrin 1,800 N 1,900 N NA NA
7421-93-4 |Endrin Aldehyde 1,800 N® 1,900 N® NA NA
53494-70-5|Endrin Ketone 1,800 NV 1,900 N* NA NA
58-89-9 [gamma-BHC (Lindane) 520 C 570 C NA NA
5103-74-2 |gamma-Chlordane 1,600 c® 1,700 c® NA NA
76-44-8 |Heptachlor 110 C 130 C NA NA
1024-57-3 |Heptachlor Epoxide 53 C 70 C NA NA
1336-36-3 |Total Aroclor 240 c*? 230 c*? 10,000 10,000
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CAS No. Parameter Residential Exposures™ Criteria®
2009 HHRA | Current/June 2017 2009 HHRA | Current/2011
Inorganics (mg/kg)
7429-90-5 [Aluminum 7,700 N 7,700 N NA NA
7440-36-0 |Antimony 3.1N 3.1 N 10 10
7440-38-2 |Arsenic 0.39 C 0.68 C 7 7
7440-39-3 |Barium 1,500 N 1,500 N 5,500 5,500
7440-41-7 |Beryllium 16 N 16 N 0.4 1.5
7440-43-9 |Cadmium 7N 71N 39 39
7440-70-2 |Calcium NA NA NA NA
7440-47-3 |Chromium 23 c®¥ 0.3 c™ 390 © 390 ©
7440-48-4 |Cobalt NA 2.3 N NA NA
7440-50-8 |Copper 310 N 310 N 3,100 3,100
7439-89-6 |Iron 5,500 N 5,500 N NA NA
7439-92-1 |Lead 400 400 150 150
7439-95-4 |Magnesium NA NA NA NA
7439-96-5 |[Manganese 180 N 180 N 390 390
7439-97-6 |Mercury 2.3 N® 2.3 N® 23 23
7440-02-0 |Nickel 160 N 150 N 1,000 1,000
7440-09-7 |Potassium NA NA NA NA
7782-49-2 [Selenium 39N 39N 390 390
7440-22-4 [Silver 39N 39N 200 200
7440-23-5 |Sodium NA NA NA NA
7440-28-0 |Thallium 0.51 N 0.078 N 5.5 5.5
7440-62-2 |Vanadium 55 N 39N 550 550
7440-66-6 |Zinc 2,300 N 2,300 N 6,000 6,000
Miscellaneous Compounds (mg/kg)
- Total Petroleum Hydrocarbons NA NA 500 500
57-12-5 [Cyanide 160 N 2.3 N 200 200
Notes

1 - USEPA Regional Screening Levels for Chemical Contaminants at Superfund Sites. Values used in the 2009 risk
assessment are from the June 2008 RSL table. Current values are from the June 2017 RSL table. Values correspond to a
cancer risk of 1E-06 for carcinogens and hazard index of 0.1 for noncarcinogens.

2 - RIDEM values are from Rules and Regulations for the Investigation and Remediation of Hazardous Waste Materials Releases,
DEM-DSR-01-93, March 31, 1993. Values used in the 2009 risk assessment were from the February 2004 amended version
of the regulations. The current values are from the November 2011 amended version of the regulations.

3 - Value is derived by dividing criteria for 2,3,7,8-TCDD by World Health Organization Toxicity Equivalent Factor.

4 - Value is for m-xylenes.

5 - The value for cis-1,2-dichloroethene has been used as a surrogate for total 1,2-dichloroethene.

6 - The value for acenaphthene was used as a surrogate for acenaphthylene.

7 - The value for pyrene is used as a surrogate for benzo(g,h,i)perylene and phenanthrene.

8 - The value for chlordane was used as a surrogate for alpha- and gamma-chlordane.

9 - The value for alpha-BHC has been used as a surrogate for delta-BHC.

10 - The value for endosulfan has been used as a surrogate for endosulfan Il and endosulfan sulfate.

11 - The value for endrin has been used as a surrogate for endrin aldehyde and endrin ketone.

12 - The value for total PCB congeners (Aroclors) is presented.

13 - The values for chromium VI are presented.

14 - Value is for mercuric chloride.

Indicates current screening level is greater than value used in 2009 risk assessment.

Indicates current screening level is less than value used in 2009 risk assessment.

Qualifiers:

C - Carcinogen.

HI - Hazard index

N - Non-carcinogen.

Acronyms:

USEPA - United States Environmental Protection Agency

NA - No criteria available.

PCB - Polychlorinated biphenyl

RIDEM - Rhode Island Department of Environmental Management
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CAS No. Parameter for Tap Water® Levels® Objective® Objective®
2009 HHRA | Current/June 2017 2009 HHRA | Current 2009 HHRA | Current/2011 2009 HHRA | Current/2011
Volatile Organic Compounds (ug/L)
79-00-5 [1,1,2-Trichloroethane 024 C 0.041 N 5 5 5 5 NA NA
75-34-3 |1,1-Dichloroethane 24 C 28C NA NA NA NA NA NA
75-35-4 [1,1-Dichloroethene 340 C 28 N 7 7 7 7 7 7
107-06-2 [1,2-Dichloroethane 0.15C 0.17 C 5 5 5 5 110 110
120-82-1 |1,2,4-Trichlorobenzene 19C 0.4 N 70 70 70 70 NA NA
106-46-7 [1,4-Dichlorobenzene 043 C 0.48 C 75 75 75 75 NA NA
78-93-3 [2-Butanone 710 N 560 N NA NA NA NA NA NA
591-78-6 [2-Hexanone NA 3.8N NA NA NA NA NA NA
108-10-1 |4-Methyl-2-Pentanone 200 N 630 N NA NA NA NA NA NA
67-64-1 |Acetone 2,200 N 1,400 N NA NA NA NA NA NA
71-43-2 |Benzene 041 C 0.46 C 5 5 5 5 140 140
75-27-4 |Bromodichloromethane 11C 0.13C 80 80 NA NA NA NA
75-15-0 |Carbon Disulfide 100 N 81 N NA NA NA NA NA NA
124-48-1 [Chlorodibromomethane 08 C 0.87 C 80 80 NA NA NA NA
75-00-3 |Chloroethane 2,100 N 2,100 N NA NA NA NA NA NA
67-66-3 |Chloroform 0.19C 0.22C 80 80 NA NA NA NA
74-87-3 _[Chloromethane 1.8C 19N NA NA NA NA NA NA
156-59-2 |cis-1,2-Dichloroethene 37N 3.6 N 70 70 70“ 709 2,400 2,400
74-84-0 |Ethane NA NA NA NA NA NA NA NA
74-85-1 |Ethene NA NA NA NA NA NA NA NA
100-41-4 [Ethylbenzene 15C 15C 700 700 700 700 1,600 1,600
- m+p-Xylenes 21 N® 19 N® 10,000 10,000 10,000 10,000 NA NA
74-82-8 |Methane NA NA NA NA NA NA NA NA
75-09-2 |Methylene Chloride 48 C 11 N 5 5 5 5 NA NA
79-20-9 [Methyl Acetate 3,700 N 2,000 N NA NA NA NA NA NA
1634-04-4 [Methyl Tert-Butyl Ether 12 C 14 C NA NA 40 40 5,000 5,000
95-47-6 |o-Xylene 140 N 19 N 10,000 10,000 10,000 10,000 NA NA
100-42-5 |Styrene 160 N 120 N 100 100 100 100 2,200 2,200
127-18-4 |[Tetrachloroethene 0.11 C 41N 5 5 5 5 150 150
108-88-3 |Toluene 230 N 110 N 1,000 1,000 1,000 1,000 1,700 1,700
540-59-0 |Total 1,2-Dichloroethene 33N NA NA NA 70 70 NA NA
1330-20-7 [Total Xylenes 20 N 19 N 10,000 10,000 10,000 10,000 NA NA
156-60-5 [trans-1,2-Dichloroethene 11 N 36 N 100 100 100 100 2,800 2,800
79-01-6 |Trichloroethene 1.7C 0.28 N 5 5 5 5 540 540
75-01-4 |Vinyl Chloride 0.016 C 0.019 C 2 2 2 2 NA 2
Semivolatile Organic Compounds (ug/L)
92-52-4 |1,1-Biphenyl 180 N 0.083 N NA NA NA NA NA NA
106-46-7 |1,4-Dichlorobenzene 043 C 0.48 C 75 75 75 75 NA NA
95-95-4 |2,4,5-Trichlorophenol 370 N 120 N NA NA NA NA NA NA
118-79-6 |2,4,6-Tribromophenol NA 12 N NA NA NA NA NA NA
88-06-2 |2,4,6-Trichlorophenol 3.7N 1.2 N NA NA NA NA NA NA
105-67-9 |2,4-Dimethylphenol 73 N 36 N NA NA NA NA NA NA
606-20-2 |2,6-Dinitrotoluene 3.7N 0.049 C NA NA NA NA NA NA
91-57-6 _|2-Methylnaphthalene 15N 3.6 N NA NA NA NA NA NA
95-48-7 |2-Methylphenol 180 N 93 N NA NA NA NA NA NA
101-55-3 |4-Bromophenyl Phenyl Ether NA NA NA NA NA NA NA NA
106-47-8 [4-Chloroaniline 15 N 0.37C NA NA NA NA NA NA
7005-72-3 |4-Chlorophenyl Phenyl Ether NA NA NA NA NA NA NA NA
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USEPA Regional Screening Levels USEPA Maximum Contaminant RIDEM GA Groundwater RIDEM GB Groundwater
CAS No. Parameter for Tap Water® Levels® Objective® Objective®
2009 HHRA Current/June 2017 2009 HHRA Current 2009 HHRA Current/2011 2009 HHRA Current/2011
106-44-5 |4-Methylphenol 18 N 190 N NA NA NA NA NA NA
83-32-9 |Acenaphthene 220 N 53 N NA NA NA NA NA NA
208-96-8 |Acenaphthylene 220 N© 53 N©® NA NA NA NA NA NA
120-12-7 |Anthracene 1,100 N 180 N NA NA NA NA NA NA
56-55-3 |Benzo(a)anthracene 0.029 C 0.03C NA NA NA NA NA NA
50-32-8|Benzo(a)pyrene 0.0029 C 0.025 C 0.2 0.2 0.2 0.2 NA NA
Benzo(a)pyrene Equivalents 0.0029 C 0.025 C 0.2 0.2 0.2 0.2 NA NA
205-99-2 [Benzo(b)fluoranthene 0.029 C 0.25C NA NA NA NA NA NA
191-24-2 |Benzo(g,h,i)perylene 110 N 12 N NA NA NA NA NA NA
207-08-9 [Benzo(k)fluoranthene 0.29 C 25C NA NA NA NA NA NA
117-81-7 |Bis(2-Ethylhexyl) Phthalate 48C 5.6 C 6 6 6 6 NA NA
85-68-7 |Butyl Benzyl Phthalate 730 N 16 C NA NA NA NA NA NA
86-74-8 |Carbazole 34C NA NA NA NA NA NA NA
218-01-9 [Chrysene 29C 25C NA NA NA NA NA NA
53-70-3 |Dibenzo(a,h)anthracene 0.0029 C 0.025 C NA NA NA NA NA NA
132-64-9 [Dibenzofuran NA 0.79 N NA NA NA NA NA NA
84-66-2 |Diethyl Phthalate 2,900 N 1,500 N NA NA NA NA NA NA
84-74-2 |di-n-Butyl Phthalate 370 N 90 N NA NA NA NA NA NA
117-84-0 |di-n-Octyl Phthalate 150 N 20 N NA NA NA NA NA NA
206-44-0 |Fluoranthene 150 N 80 N NA NA NA NA NA NA
86-73-7 |Fluorene 150 N 29 N NA NA NA NA NA NA
118-74-1 [Hexachlorobenzene 0.042 C 0.0098 C 1 1 1 1 NA NA
193-39-5 |Indeno(1,2,3-cd)pyrene 0.029 C 0.25C NA NA NA NA NA NA
91-20-3 |Naphthalene 0.14 C 017 C NA NA 20 100 NA NA
86-30-6 |N-Nitrosodiphenylamine 14 C 12 C NA NA NA NA NA NA
85-01-8 |Phenanthrene 110 N 12 N NA NA NA NA NA NA
129-00-0 |Pyrene 110 N 12 N NA NA NA NA NA NA
- Total Bap Equivalents 0.0029 C 0.025 C 0.2 0.2 0.2 0.2 NA NA
Pesticides/PCBs (ug/L)

72-54-8_[4,4-DDD 0.28 C 0.032 C NA NA NA NA NA NA
72-55-9 |4,4'-DDE 02C 0.046 C NA NA NA NA NA NA
50-29-3 |4,4DDT 02C 0.23C NA NA NA NA NA NA
319-84-6 |alpha-BHC 0.011C 0.0072 C NA NA NA NA NA NA
5103-71-9 |alpha-Chlordane 0.19 c® 0.02 c® 2® 2©® NA NA NA NA
11096-82-5|Aroclor-1260 0.034 C 0.0078 C 0.59 0.5° NA NA NA NA
319-85-7 |beta-BHC 0.037 C 0.025 C NA NA NA NA NA NA
319-86-8 |delta-BHC 0.011 c*? 0.0072 c*? NA NA NA NA NA NA
60-57-1 |Dieldrin 0.0042 C 0.0018 C NA NA NA NA NA NA
33213-65-9|Endosulfan i 22 NUY 10 N® NA NA NA NA NA NA
1031-07-8 |Endosulfan Sulfate 22 NUY 10 N® NA NA NA NA NA NA
72-20-8_|Endrin 11N 023N 2 2 NA NA NA NA
7421-93-4 |Endrin Aldehyde 1.1 N®? 0.23 N*? NA NA NA NA NA NA
53494-70-5|Endrin Ketone 1.1 N*? 0.23 N*? NA NA NA NA NA NA
58-89-9 |gamma-BHC (Lindane) 0.061 C 0.042 C 0.2 0.2 NA NA NA NA
5103-74-2 |gamma-Chlordane 0.19 c® 0.02 c® 20 20 NA NA NA NA
76-44-8 |Heptachlor 0.015 C 0.0014 C 0.4 0.4 NA NA NA NA
1024-57-3 |Heptachlor Epoxide 0.0074 C 0.0014 C 0.2 0.2 NA NA NA NA
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1336-36-3 |Total Aroclor 0.17 c® 0.044 c© 0.59 0.5° 0.59 0.5° NA NA
- Total PCB Congeners 0.17 c® 0.044 c© 0.59 0.5° 0.59 0.5° NA NA

Inorganics (ug/L)

7429-90-5 |Aluminum 3,700 N 2,000 N NA NA NA NA NA NA
7440-36-0 |Antimony 15N 0.78 N 6 6 6 6 NA NA
7440-38-2 | Arsenic 0.045 C 0.052 C 10 10 NA 10 NA NA
7440-39-3 |Barium 730 N 380 N 2,000 2,000 2,000 2,000 NA NA
7440-41-7 |Beryllium 73N 25N 4 4 4 4 NA NA
7440-43-9 |Cadmium 1.8 N 0.92 N 5 5 5 5 NA NA
7440-70-2 |Calcium NA NA NA NA NA NA NA NA
7440-47-3 |Chromium 11 N® 0.035 c*? 100 100 100 100 NA NA
7440-48-4 |Cobalt 1.1 N® 0.6 N NA NA NA NA NA NA
7440-50-8 |Copper 150 N 80 N 1,300%° 1,300%% NA NA NA NA
7439-89-6 |Iron 2,600 N 1,400 N NA NA NA NA NA NA
7439-92-1 |Lead NA 15 15°) 159 15 15 NA NA
7439-95-4 |Magnesium NA NA NA NA NA NA NA NA
7439-96-5 |Manganese 88 N 43 N NA NA NA NA NA NA
7439-97-6 |Mercury 1.1 N®® 0.57 N9 2 2 2 2 NA NA
7440-02-0 [Nickel 73 N 39 N NA NA 100 100 NA NA
7440-09-7 |Potassium NA NA NA NA NA NA NA NA
7782-49-2 |Selenium 18 N 10 N 50 50 50 50 NA NA
7440-22-4 |Silver 18 N 9.4 N NA NA NA NA NA NA
7440-23-5 |Sodium NA NA NA NA NA NA NA NA
7440-28-0 |Thallium 0.24 N 0.02 N 2 2 2 2 NA NA
7440-62-2 |Vanadium 18 N 8.6 N NA NA NA NA NA NA
7440-66-6 |Zinc 1,100 N 600 N NA NA NA NA NA NA
Miscellaneous Compounds

57-12-5 |Cyanide (ug/L) 73 N 0.15 N 200 200 200 200 NA NA
7783-06-4 |Hydrogen Sulfide (mg/L) 0.011 N 0.00042 N NA NA NA NA NA NA
14797-55-8|Nitrate (mg/L) 58 N 32N 10 10 NA NA NA NA
14797-65-0|Nitrite (mg/L) 0.37 N 02N 1 1 NA NA NA NA
Footnotes:

1 - USEPA Regional Screening Levels for Chemical Contaminants at Superfund Sites, July 7, 2008. Values used in the 2009 risk assessment are from the June 2008 RSL table. Current values are from the
June 2017 RSL table. Values correspond to a cancer risk of 1E-06 for carcinogens and hazard index of 0.1 for noncarcinogens.
2 -Values used in the 2009 risk assessment are from the 2006 Edition of the Drinking Water Standards and Health Advisories, EPA 822-B-06-013. Current values are from the 2012 Edition of the Drinking Water
Standards and Health Advisories, EPA 822-S-12-001.
3 - RIDEM values are from Rules and Regulations for the Investigation and Remediation of Hazardous Waste Materials Releases, DEM-DSR-01-93, March 31, 1993. Values used in the 2009 risk assessment were
from the February 2004 amended version of the regulations. The current values are from the November 2011 amended version of the regulations.
4 - The value for cis-1,2-dichloroethene was used as a surrogate for total 1,2-dichloroethene.

5 - Value is

for total xylenes

6 - The value for acenaphthene is used as a surrogate for acenaphthylene.
7 - The value for pyrene is used as a surrogate for benzo(g,h,i)perylene and phenanthrene.
8 - The value for chlordane is used as a surrogate for alpha- and gamma-chlordane.

9 - The value for total PCB congeners (Aroclors) is presented.

10 - The value for alpha-BHC is used as a surrogate for delta-BHC.
11 - The value for endosulfan is used as a surrogate for endosulfan Il and endosulfan sulfate.
12 - The value for endrin is used as a surrogate for endrin aldehyde and endrin ketone.
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USEPA Regional Screening Levels
CAS No. Parameter for Tap Water®

USEPA Maximum Contaminant
Levels®

RIDEM GA Groundwater
Objective®

RIDEM GB Groundwater
Objective®

2009 HHRA | Current/June 2017

2009 HHRA | Current

2009 HHRA | Current/2011

2009 HHRA | Current/2011

13 - The value for chromium VI is presented.
14 - Value for cobalt is from the September 12, 2008 RSL table.

15 - The MCL for this parameter is actually a treatment technique. The SDWA action level (at the tap) has been presented.

16 - Value is for mercuric chloride.
Indicates current screening level is greater than value used in 2009 risk assessment.
Indicates current screening level is less than value used in 2009 risk assessment.

Qualifiers:
C - Carcinogenic.
N - Noncarcinogenic.

Acronyms:
MCL = Maximum Contaminant Level

NA = No criterion available

PCB = Polychlorinated biphenyl

RIDEM = Rhode Island Department of Environmental Management
RSL = Regional Screening Level

SDWA = Safe Drinking Water Act

USEPA = United States Environmental Protection Agency
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Protection of Groundwater SSLs

RIDEM GA Leachability Criterion®

CAS No. Parameter ssLs @ USEPA RSLs®
2009 HHRA Current 2009 HHRA | Current
Dioxins/Furans (ng/kg)
3268-87-9 |1,2,3,4,6,7,8,9-OCDD 19,000 ¥ 3,900 c? NA NA
39001-02-0(1,2,3,4,6,7,8,9-OCDF 19,000 ) 3,900 c® NA NA
35822-46-9|1,2,3,4,6,7,8-HPCDD 560 ¥ 120 c® NA NA
67562-39-4 |1,2,3,4,6,7,8-HPCDF 560 @ 120 c® NA NA
55673-89-7|1,2,3,4,7,8,9-HPCDF 560 @ 120 c® NA NA
39227-28-6 |1,2,3,4,7,8-HXCDD 56 ) 12 c® NA NA
70648-26-9 |1,2,3,4,7,8-HXCDF 56 @ 12 c® NA NA
57653-85-7 |1,2,3,6,7,8-HXCDD 56 ) 12 c® NA NA
57117-44-9|1,2,3,6,7,8-HXCDF 56 12 c® NA NA
19408-74-3[1,2,3,7,8,9-HXCDD 56 ) 12 c® NA NA
72918-21-9(1,2,3,7,8,9-HXCDF 56 @ 12 c® NA NA
40321-76-4|1,2,3,7,8-PECDD 5.6 @ 1.2 c® NA NA
57117-41-6|1,2,3,7,8-PECDF 190 @ 39 c®¥ NA NA
60851-34-5 |2,3,4,6,7,8-HXCDF 56 ) 12 c® NA NA
57117-31-4|2,3,4,7,8-PECDF 19 @ 39c® NA NA
1746-01-6 |2,3,7,8-TCDD 5.6 MCL 12 C NA NA
51207-31-9 |2,3,7,8-TCDF 56 C 12 c® NA NA
- 2,3,7,8-TCDD Equivalents 5.6 @ 12C NA NA
Volatile Organic Compounds (ug/kg)
79-00-5 |1,1,2-Trichloroethane 18 MCL 1.78 C 100 100
120-82-1 |1,2,4-Trichlorobenzene 5,300 MCL 68 C 140,000 140,000
75-34-3 |1,1-Dichloroethane 41,000 N 15.6 C NA NA
75-35-4 |1,1-Dichloroethene 58 MCL 2,000 N 700 700
107-06-2 |1,2-Dichloroethane 24 MCL 0.96 C 100 100
106-46-7 |1,4-Dichlorobenzene 2,200 MCL 9.2 C NA NA
78-93-3 |2-Butanone 89,000 N 24,000 N NA NA
591-78-6 |2-Hexanone NA 176 N NA NA
108-10-1 |4-Methyl-2-Pentanone 12,000 N 28,000 N NA NA
67-64-1 |Acetone 130,000 N 58,000 N NA NA
71-43-2 |Benzene 34 MCL 46 C 200 200
75-27-4 |Bromodichloromethane 630 MCL 0.72 C NA NA
75-15-0 |Carbon Disulfide 29,000 N 4,800 N NA NA
108-90-7 |Chlorobenzene 1,300 MCL 1,060 N 3,200 3,200
124-48-1 |Chlorodibromomethane 2,000 C 4.6 C NA NA
75-00-3 |Chloroethane NA 118,000 N NA NA
67-66-3 |Chloroform 590 MCL 1.22 C NA NA
74-87-3 [Chloromethane 40 N 980 N NA NA
156-59-2 |cis-1,2-Dichloroethene 400 MCL 220 N 1,700 1,700
110-82-7 |Cyclohexane NA 260,000 N NA NA
74-84-0 |Ethane NA NA NA NA
74-85-1 |Ethene NA NA NA NA
100-41-4 |Ethylbenzene 13,000 MCL 34 C 27,000 27,000
98-82-8 [lsopropylbenzene 350,000 N 14,800 N NA NA
- m+p-Xylenes 190,000 MCL 3,800 N NA NA
74-82-8 |Methane NA NA NA NA
79-20-9 |Methyl Acetate 150,000 N 82,000 N NA NA
108-87-2 |Methyl Cyclohexane NA NA NA NA
75-09-2 |Methylene Chloride 23 MCL 58 C NA NA
95-47-6 |o-Xylene 190,000 MCL 3,800 N NA NA
100-42-5 |Styrene 3,500 MCL 26,000 N 2,900 2,900
127-18-4 |Tetrachloroethene 58 MCL 102 C 100 100
108-88-3 |Toluene 12,000 MCL 15,200 N 32,000 32,000
540-59-0 |Total 1,2-Dichloroethene NA NA NA NA
1330-20-7 |Total Xylenes 140,000 N 3,800 N 540,000 540,000
156-60-5 [trans-1,2-Dichloroethene 680 MCL 2,200 N 3,300 3,300
79-01-6 |[Trichloroethene 57 C 3.6 C 200 200
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Protection of Groundwater SSLs

RIDEM GA Leachability Criterion®

CAS No. Parameter SssLs @ USEPA RSLs®
2009 HHRA Current 2009 HHRA Current
75-01-4 |Vinyl Chloride 13 MCL 0.13 C 300 300
Semivolatile Organic Compounds (ug/kg)
106-46-7 |1,4-Dichlorobenzene 2,200 MCL 9.2 C NA NA
95-95-4 |2,4,5-Trichlorophenol 250,000 N 80,000 N NA NA
118-79-6 [2,4,6-Tribromophenol NA 4,400 N NA NA
88-06-2 |2,4,6-Trichlorophenol 150 C 80 C NA NA
105-67-9 [2,4-Dimethylphenol 9,000 N 8,400 N NA NA
606-20-2 [2,6-Dinitrotoluene 0.85 N 134 C NA NA
91-57-6 |2-Methylnaphthalene NA 3,800 N NA NA
95-48-7 |2-Methylphenol 14,000 N 15,000 N NA NA
101-55-3 [4-Bromophenyl Phenyl Ether NA NA NA NA
106-47-8 |4-Chloroaniline 970 N 3.2C NA NA
7005-72-3 |4-Chlorophenyl Phenyl Ether NA NA NA NA
106-44-5 [4-Methylphenol 1,300 N 30,000 N NA NA
83-32-9 |Acenaphthene 630,000 N 110,000 N NA NA
208-96-8 |Acenaphthylene NA NA NA NA
120-12-7 |Anthracene 13,000,000 N 1,160,000 N NA NA
56-55-3 |Benzo(a)anthracene 3,200 MCL 220 C NA NA
50-32-8 |Benzo(a)pyrene 8,200 MCL 580 C 240,000 240,000
205-99-2 |Benzo(b)fluoranthene 9,800 MCL 6,000 C NA NA
191-24-2 [Benzo(g,h,i)perylene NA NA NA NA
207-08-9 |Benzo(k)fluoranthene 9,800 MCL 58,000 C NA NA
117-81-7 |Bis(2-Ethylhexyl) Phthalate 3,600,000 MCL 26,000 C 120,000 120,000
85-68-7 |Butyl Benzyl Phthalate 17,000,000 N 4,800 C NA NA
86-74-8 |Carbazole 590 C NA NA NA
218-01-9 [Chrysene 3,200 MCL 180,000 C NA NA
53-70-3 |Dibenzo(a,h)anthracene 30,000 MCL 1,920 C NA NA
132-64-9 |Dibenzofuran 48,000 N 3,000 N NA NA
84-66-2 [Diethyl Phthalate 450,000 N 122,000 N NA NA
84-74-2 |di-n-Butyl Phthalate 5,000,000 N 46,000 N NA NA
117-84-0 |di-n-Octyl Phthalate 4,900,000,000 N 1,140,000 N NA NA
206-44-0 [Fluoranthene 6,300,000 N 1,780,000 N NA NA
86-73-7 |Fluorene 810,000 N 108,000 N NA NA
118-74-1 |Hexachlorobenzene 2,200 MCL 2.4 C NA NA
193-39-5 [Indeno(1,2,3-cd)pyrene 28,000 MCL 19,600 C NA NA
91-20-3 [Naphthalene 61,000 N 10.8 C 800 800
86-30-6 |N-Nitrosodiphenylamine 4,300 C 1,340 C NA NA
85-01-8 |Phenanthrene NA NA NA NA
129-00-0 |Pyrene 4,600,000 N 260,000 N NA NA
Pesticides/PCBs (ug/kg)
72-54-8 [4,4-DDD 14,000 C 150 C NA NA
72-55-9 |4,4'-DDE 45,000 C 220 C NA NA
50-29-3 [4,4'-DDT 26,000 C 1,540 C NA NA
319-84-6 |alpha-BHC 0.72 C 0.84 C NA NA
5103-71-9 |alpha-Chlordane 9,600 MCL® 54 c® NA NA
11097-69-1|Aroclor-1254 NA 40 C NA NA
11096-82-5|Aroclor-1260 NA 110 C NA NA
319-85-7 |beta-BHC 2.6 C 3C NA NA
319-86-8 |delta-BHC NA NA NA NA
60-57-1 |[Dieldrin 4.6 C 142 C NA NA
33213-65-9|Endosulfan Il 20,000 N® 28,000 N© NA NA
1031-07-8 |Endosulfan Sulfate 20,000 N© 28,000 N© NA NA
72-20-8 |Endrin 990 MCL 1,840 N NA NA
7421-93-4 |Endrin Aldehyde NA NA NA NA
53494-70-5|Endrin Ketone NA NA NA NA
58-89-9 [gamma-BHC (Lindane) 9.4 MCL 4.8 C NA NA
5103-74-2 |gamma-Chlordane 9,600 MCL® 54 C® NA NA
76-44-8 |Heptachlor 23,000 MCL 24 C NA NA
1024-57-3 |Heptachlor Epoxide 670 MCL 0.56 C NA NA
1336-36-3 | Total Aroclor NA 136 C 10,000 10,000
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CAS No. Parameter SSLs @ USEPA RSLs® RIDEM GA Leachability Criterion
2009 HHRA Current 2009 HHRA | Current
Inorganics (mg/kg)
7429-90-5 [Aluminum 170 N 600,000 N NA NA
7440-36-0 |Antimony 5.4 MCL 7N ® @
7440-38-2 |Arsenic 58 C 0.03 C NA NA
7440-39-3 |Barium 1,600 MCL 3,200 N @ @
7440-41-7 |Beryllium 63 MCL 380 N @ @
7440-43-9 |Cadmium 7.5 MCL 13.8 N @ @
7440-70-2 [Calcium NA NA NA NA
7440-47-3 |Chromium 42 N 0.0134 c”) @ @
7440-48-4 |Cobalt 33N 54 N NA NA
7440-50-8 |Copper 11,000 MCL 560 N NA NA
7439-89-6 [Iron NA 7,000 N NA NA
7439-92-1 |Lead NA 15 © @ ®
7439-95-4 |Magnesium NA NA NA NA
7439-96-5 [Manganese 2,200 N 560 N NA NA
7439-97-6 |Mercury 2.1 MCL 0.66 N & @
7440-02-0 |Nickel 950 N 520 N @ @
7440-09-7 |Potassium NA NA NA NA
7782-49-2 |Selenium 5.2 MCL 10.4 N ® @
7440-22-4 |Silver 31N 16 N NA NA
7440-23-5 [Sodium NA NA NA NA
7440-28-0 [ Thallium 11N 0.28 N @ @
7440-62-2 [Vanadium 5,100 N 1,720 N NA NA
7440-66-6 |Zinc 14,000 N 7,400 N NA NA
Miscellaneous Compounds (mg/kg)
- Total Petroleum Hydrocarbons NA NA NA NA

57-12-5 |Cyanide 40 MCL 03N & @

Notes:

1 - Protection of groundwater SSLs used in the 2009 risk assessment was calculated using the USEPA Soil Screening Levels
calculator. This Internet site no longer exists and has been replaced with the RSL calculator.

2 - USEPA Regional Screening Level Table, June 2017. Values are adjusted for a dilution attenuation factor of 20.

3 - RIDEM values are from Rules and Regulations for the Investigation and Remediation of Hazardous Waste Materials Releases,
DEM-DSR-01-93, March 31, 1993. Values used in the 2009 risk assessment were from the February 2004 amended version
of the regulations. The current values are from the November 2011 amended version of the regulations.

4 - Value is derived by multiplying criteria for 2,3,7,8-TCDD by World Health Organization Toxicity Equivalent Factor.

5 - The value for chlordane was used as a surrogate for alpha- and gamma-chlordane.

6 - The value for endosulfan has been used as a surrogate for endosulfan Il and endosulfan sulfate.

7 - The value for chromium VI is presented.

8 - Leachability criteria for inorganics are based on SPLP/TCLP analysis.

9 - Value is MCL based soil screening level.

Indicates current screening level is greater than value used in 2009 risk assessment.
Indicates current screening level is less than value used in 2009 risk assessment.

Qualifiers:

C - Carcinogen.

N - Noncarcinogen.

MCL - Maximum Contaminant Level.

Acronyms:
NA = No criteria available

PCB = Polychlorinated biphenyl

RIDEM = Rhode Island Department of Environmental Management
SPLP = Synthetic Precipitation Leaching Procedure

SSL = Soil Screening Level

TCLP = Toxicity Characteristics Leaching Procedure

USEPA = United States Environmental Protection Agency




TABLE C-8

SUMMARY OF EXPOSURE INPUT PARAMETERS - REASONABLE MAXIMUM EXPOSURES
CONSTRUCTION WORKERS AND INDUSTRIAL WORKERS

FORMER NCBC DAVISVILLE, NORTH KINGSTOWN, RHODE ISLAND

Construction Worker Industrial Worker
Parameter Code Exposure Parameter 2000 HHRA | Current 2000 HHRA | Current
All Exposures
ED Exposure Duration (years) 1@ 1w 252 25
BW Body Weight (kg) 709 80 709 80
AT-N Averaging Time (Non-Cancer) (days) 365 365 9,125% 9,125™
AT-C Averaging Time (Cancer) (days) 25,550 25,550 25,550 25,550
Incidental Ingestion/Dermal Contact with Soil
IR Ingestion Rate (mg/day) 330% 330@ 100® 100
EF Exposure Frequency Soil (days/year) 150% 150 250 250%
FI Fraction Ingested (unitless) 1@ 1@ 1@ 1
SA Skin Surface Available for Contact (cm?) 3,300%° 3,527% 3,300 3,527%
AF Soil to Skin Adherence Factor (mg/cm?*/event) 0.3%9 0.3%9 0.2®) 0.12%¥
EV Event Frequency (events/day) 1 1 1 1
) . chemical- chemical- chemical- chemical-
ABS Absorption Factor (unitless) specific® specific® specific® specific®
CF Conversion Factor (kg/mg) 1E-06 1E-06 1E-06 1E-06
Inhalation Fugitive Dust/Volatile Emissions from Surface Soil
ET Exposure Time (hours/day) g® 8® g® g
EF Exposure Frequency (days/year) 150 150 250 250
PEF Particulate Emission Factor (m*/kg) 1.62E+06 1.62E+06% 1.1E+10% 1.1E+10%
Ingestion/Dermal Contact with Groundwater
IR Ingestion Rate (L/day) 0.01® 0.01® NA NA
EF Exposure Frequency (days/year) 30® 30® NA NA
ET Exposure Time (hours/day) 4@ 4™ NA NA
EV Event Frequency (events/day) 1@ 10 NA NA
SA Skin Surface Available for Contact (cm? 3,300 3,527% NA NA
Kp (cm/hour), t* (hour/event), t (hour), and chemical- chemical-
: - - NA NA
B (unitless) specific® specific®
CF Conversion Factor (L/cm®) 1E-03 1E-03 NA NA
Inhalation of Volatile Emissions from Groundwater
ET Exposure Time (hours/day) 4® 40 NA NA
EF Exposure Frequency (days/year) 30® 30 NA NA
Vapor Intrusion
[ EF [Exposure Frequency (days/year) [ NA | NA 250? [ 250

Notes:

1 - Assumes a 30 week construction project over a course of one year. Exposure to groundwater occurs only for 6 weeks.
2 - USEPA, 2002: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9365.4-24.

3 - USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A.

4 - USEPA, 2014: Human Health Evaluation Manual, Supplemental Guidance: Update of Standard Default Exposure Assumptions.
5 - USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. PA/540/R/99/005.
6 - Assume an 8-hour work shift.

7 - USEPA, 2008: Soil Screening Guidance calculation Internet site at http://risk.Isd.ornl.gov/calc_start.htm.

Site-specific values for Hartford, Connecticut (This Internet site is no longer active).
8 - USEPA, 2017: Regional Screening Levels Calculator Internet site at https://epa-prgs.ornl.gov/cgi-bin/chemicals/csl_search.

Site-specific values for Hartford, Connecticut.
9 - Professional judgment.

Value is less conservative than value used in 2009 risk assessment.

Value is more conservative than value used in 2009 risk assessment.




TABLE C-9

SUMMARY OF EXPOSURE INPUT PARAMETERS - REASONABLE MAXIMUM EXPOSURES
TRESPASSERS AND RECREATIONAL USERS
FORMER NCBC DAVISVILLE, NORTH KINGSTOWN, RHODE ISLAND

Adolescent Trespasser Child Recreational User Adult Recreational User
Parameter Code Exposure Parameter I 2009 HHRA | et I 2009 HHRA | Current 2009 HHRA | Current
All Exposures
ED Exposure Duration (years) 100 10® 6@ 6 249 20°
BW Body Weight (kg) 43%® 449 15@ 159 70% 80®
AT-N Averaging Time (Non-Cancer) (days) 3,650® 3,650? 2,190@ 2,190% 8,760? 7,300¢
AT-C Averaging Time (Cancer) (days) 25,550? 25,550? 25,550? 25,550 25,550? 25,550
Incidental Ingestion/Dermal Contact with Soil
IR Ingestion Rate (mg/day) 100® 100 200 200® 100 100
EF Exposure Frequency Soil (days/year) 260 26© 1007 1007 1007 1007
FI Fraction Ingested (unitless) 10 10 0.5® 0.5® 0.5® 0.5
SA Skin Surface Available for Contact (cm?) 5,300¢ 4,640"" 2,800V 2,373% 5,700V 6,032
AF Soil to Skin Adherence Factor (mg/cm?/event) 0.240 0.2 0.2 0.2¢ 0.07" 0.07%
EV Event Frequency (events/day) 1 1 1 1 1 1
ABS Absorption Factor (unitless) chemical- chemical- chemical- chemical- chemical- chemical-
specific®® specific®? specific®® specific®” specific™® specific®”
CF Conversion Factor (kg/mg) 1E-06 1E-06 1E-06 1E-06 1E-06 1E-06
Inhalation Fugitive Dust/Volatile Emissions from Surface Soil
ET Exposure Time (hours/day) 442 442 4® 49 4® 49
EF Exposure Frequency (days/year) 26 26 1007 1007 100" 100"
PEF Particulate Emission Factor (m*/kg) 1.1E+10%% 1.1E+10"" 1.1E+10%%) 1.1E+10%9 1.1E+10%%) 1.1E+10%9
Ingestion/Dermal Contact with Surface Water
IR Incidental ingestion rate (L/hour) NA NA 0.014® 0.12% 0.0149 0.071@
EF Exposure Frequency (days/year) NA NA 52119 52019 5210 52110
ET Exposure Time (hours/day) NA NA 4® 4® 49 4®
EV Event Frequency (events/day) NA NA 132 142 102 142
SA Skin Surface Available for Contact (cm?) NA NA 2,800V 2,373% 5,700V 6,032
Kp (cm/hour), t* (hour/event), t (hour), and NA NA chemical- chemical- chemical- chemical-
B (unitless) specific™? specific™?) specific*® specific*?
CF Conversion Factor (L/Cms) NA NA 1E-03 1E-03 1E-03 1E-03
Incidental Ingestion/Dermal Contact with Sediment
I Ingestion Rate (mg/day) NA NA 200" 200® 100*" 100®
EF Exposure Frequency (days/year) NA NA 52119 5209 5210 52119
FI Fraction Ingested (unitless) NA NA 0.5® 0.5 0.5® 0.5
SA Skin Surface Available for Contact (cm?) NA NA 2,800 2,373® 5,700 6,032
AF Soil to Skin Adherence Factor (mg/cm?/event) NA NA 3.3%9 3.319 0.335"% 0.335%
EV Event Frequency (events/day) NA NA 1 1 1 1
ABS Absorption Factor (unitless) NA NA chemical- chemical- chemical- chemical-
specific®? specific*?) specific®? specific®?)
CF Conversion Factor (kg/mg) NA NA 1E-06 1E-06 1E-06 1E-06
Notes:

1 - Adolescents ages 7 to 16 years old.

2 - USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A.

3 - USEPA, 2014: Human Health Evaluation Manual, Supplemental Guidance: Update of Standard Default Exposure Assumptions.

4 - USEPA, 2011: 2011 Exposures Factor Handbook, Table 3.5.

5 - USEPA, 1991: Human Health Evaluation Manual, Supplemental Guidance: Standard Default Exposure Factors. OSWER Directive 9285.6-03.
6 - Assume one day a week in warm weather months.

7 - Assume four days a week in warm weather months.

8 - Child and adult recreational users are assumed to be at the site only a portion of the day.

9 - Assume that head, forearms, hands, lower legs, and feet are exposed, USEPA, 1997a.

10 - Assume that head, forearms, hands, lower legs, and feet are exposed, USEPA, 2011.

11 - USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. PA/540/R/99/005.

12 - Professional judgment.

13 - USEPA, 2008: Soil Screening Guidance calculation Internet site at http://risk.Isd.ornl.gov/calc_start.htm. Site-specific values for Hartford, Connecticut.

14 - USEPA, 2017: Regional Screening Levels Calculator Internet site at https://epa-prgs.ornl.gov/cgi-bin/chemicals/csl_search. Site-specific values for Hartford, Connecticut.

15 - USEPA Region 4, 2000: Supplement Guidance to RAGS: Region 4 Bulletins.

16 - Assume two days a week in warm weather months for reasonable maximum exposure and one day a week for central tendency exposure.
17 - USEPA, 1993: Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.

18 - USEPA, 2004, 95th percentile for a child playing in wet soil, Exhibit 3-3.

19 - Shoaf et. Al. 2005: Child Dermal Sediment Loads Following Olay in Tide Flat, Journal of Exposure Analysis and Environmental Epidemiology 15, 407-412.

Value is less conservative than value used in 2009 risk assessment.
Value is more conservative than value used in 2009 risk assessment.




TABLE C-10

SUMMARY OF EXPOSURE INPUT PARAMETERS - REASONABLE MAXIMUM EXPOSURES
CHILD AND ADULT RESIDENTS
FORMER NCBC DAVISVILLE, NORTH KINGSTOWN, RHODE ISLAND

Child Resident Adult Resident
Parameter Code Exposure Parameter 2000 HHRA | Current 2000 HHRA | Current
All Exposures
ED Exposure Duration (years) W 6@ 240 20®
BW Body Weight (kg) 15Y 15@ 70® 80®
AT-N Averaging Time (Non-Cancer) (days) 2,190% 2,190®) 8,760 7,300
AT-C Averaging Time (Cancer) (days) 25,550 25,550 25,550 25,550
Incidental Ingestion/Dermal Contact with Soil
IR Ingestion Rate (mg/day) 2009 200?@ 100%® 100®
EF Exposure Frequency Soil (days/year) 3501 350 350 350?
FI Fraction Ingested (unitless) 1@ 1@ 1® 1@
SA Skin Surface Available for Contact (cm?) 2,800© 2,373 5,700 6,032
AF Soil to Skin Adherence Factor (mg/cm?*/event) 0.2© 0.2? 0.07® 0.07?
EV Event Frequency (events/day) 1 1 1 1
. . chemical- chemical- chemical- chemical-
ABS Absorption Factor (unitiess) specific® specific® specific® specific®
CF Conversion Factor (kg/mg) 1E-06 1E-06 1E-06 1E-06
Inhalation Fugitive Dust/Volatile Emissions from Surface Soil
ET Exposure Time (hours/day) 24® 24? 24® 24
EF Exposure Frequency (days/year) 350% 350 350 350
PEF Particulate Emission Factor (m*/kg) 1.1E+107 1.1E+10% 1.1E+10" 1.1E+10®
Ingestion/Dermal Contact with Groundwater
IR Ingestion Rate (L/day) 1.09 0.78? 2.09 25
EF Exposure Frequency (days/year) 3509 350 3509 350
ET Exposure Time (hours/day) 0.3310 0.54®@ 0.3310 0.71?
EV Event Frequency (events/day) 1© 1@ 1© 1@
SA Skin Surface Available for Contact (cm?) 6,600 6,365 18,000© 19,652
Kp (cm/hour), t* (hour/event), t (hour), and chemical- chemical- chemical- chemical-
) B (unitless) specific® specific® specific® specific®
CF Conversion Factor (L/cm®) 1E-03 1E-03 1E-03 1E-03
Vapor Intrusion
| EF [Exposure Frequency (days/year) 350 [ 350@ 350 | 350

Notes:

1 - USEPA, 1989:
2 - USEPA, 2014:
3 - USEPA, 1991:
4 - USEPA, 2002:
5 - USEPA, 1993:
6 - USEPA, 2004:
7 - USEPA, 2008:

Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A.
Human Health Evaluation Manual, Supplemental Guidance: Update of Standard Default Exposure Assumptions.

Human Health Evaluation Manual, Supplemental Guidance: Standard Default Exposure Factors. OSWER Directive 9285.6-03.
Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9365.4-24.

Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.
Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. PA/540/R/99/005.

Soil Screening Guidance calculation Internet site at http://risk.Isd.ornl.gov/calc_start.htm.

Site-specific values for Hartford, Connecticut (This Internet site is no longer active).
8 - USEPA, 2017: Regional Screening Levels Calculator Internet site at https://epa-prgs.ornl.gov/cgi-bin/chemicals/csl_search.
Site-specific values for Hartford, Connecticut.

9 - USEPA, 1994:

USEPA Region | Risk Updates, August 1994.

10 - USEPA, 1997: Exposure Factors Handbook. EPA/600/8-95/002FA.

Value is less conservative than value used in 2009 risk assessment.
Value is more conservative than value used in 2009 risk assessment.



COMPARISON OF UNIT CANCER INTAKES
FORMER NCBC DAVISVILLE, NORTH KINGSTOWN, RHODE ISLAND

TABLE C-11

Exposure [ Construction Worker | Industrial Worker [ Adolescent Trespasser | Child Recreational User | Adult Recreational User | Child Resident [ Adult Resident |
Pathway | 2000 HHRA [ Current | 2009 HHRA [ Current | 2009 HHRA [ Current | 2009 HHRA [ Current | 2009 HHRA [ Current | 2009 HHRA [ Current | 2009 HHRA [ Current |
Soil
Incidental Ingestion (mg/kg/day) 2.77E-08 2.42E-08 3.49E-07 3.06E-07 2.37E-08 2.31E-08 1.57E-07 1.57E-07 6.71E-08 4.89E-08 1.10E-06 1.10E-06 4.70E-07 3.42E-07
Dermal Contact (mg/kg/day) 8.30E-08 7.76E-08 2.31E-06 1.29E-06 2.51E-07 2.15E-07 8.77E-07 7.43E-07 5.35E-07 4.13E-07 3.07E-06 2.60E-06 1.87E-06 1.45E-06
Inhalation (mg/m®) 1.21E-09 1.21E-09 7.41E-12 7.41E-12 1.54E-13 1.54E-13 3.56E-13 3.56E-13 1.42E-12 1.19E-12 7.47E-12 7.47E-12 2.99E-11 2.49E-11
Groundwater
Ingestion (mg/kg/day) 1.68E-10 1.47E-10 NA NA NA NA NA NA NA NA 5.48E-06 4.27E-06 9.39E-06 8.56E-06
Dermal Contact (cm*event)/(kg-day) 5.54E-02 5.18E-02 NA NA NA NA NA NA NA NA 3.62E+01 3.49E+01 8.45E+01 6.73E+01
Inhalation (mg/m®) 1.96E-07 1.96E-07 NA NA NA NA NA NA NA NA (1) 8.22E-05 (1) 2.74E-04
Surface Water
[Ingestion (mg/kg/day) [ NA NA [ NA [ NA [ NA [ NA [ 3.26E-08 | B8.91E-07 | 2.79E-08 | 1.45E-07 | NA NA [ NA [ NA |
|Dermal Contact (cm*event)/(kg-day) | NA NA | NA | NA | NA | NA | 228E+00 | 1.93E+00 | 3.98E+00 | 3.07E+00 | NA NA | NA NA |
Sediment
[Incidental Ingestion (mg/kg/day) [ NA NA [ NA [ NA [ NA [ NA [ 814E-08 [ 8.14E-08 [ 3.49E-08 [ 2.54E-08 | NA NA [ NA [ NA |
[Dermal Contact (mg/kg/day) NA NA | NA | NA | NA | NA | 752E-06 | 6.38E:06 | 1.33E-06 | 1.03E-06 | NA NA | NA | NA |

Notes:

1 - In the 2009 HHRA, the cancer risk from inhalation was assumed to be equal to the cancer risk from ingestion.

HHRA = human health risk assessment.

NA - Not applicable.

Intake based on current exposure assumptions is less than intake used in the 2009 HHRA.
Intake based on current exposure assumptions is greater than intake used in the 2009 HHRA.



FORMER NCBC DAVISVILLE, NORTH KINGSTOWN, RHODE ISLAND

TABLE C-12

COMPARISON OF UNIT NONCANCER INTAKES

Child Resident

[ Adult Resident

Exposure [ cConstruction Worker | Industrial Worker [ Adolescent Trespasser | Child Recreational User | Adult Recreational User

Pathway [ 2000 HHRA [ Current [ 2009 HHRA [ Current [ 2009 HHRA [ Current [ 2009 HHRA [ Current [ 2009 HHRA [ Current [ 2009 HHRA [ Current [ 2009 HHRA [ Current |
Soil
Incidental Ingestion (mg/kg/day) 1.94E-06 1.70E-06 9.78E-07 8.56E-07 1.66E-07 1.62E-07 1.83E-06 1.83E-06 1.96E-07 1.71E-07 1.28E-05 1.28E-05 1.37E-06 1.20E-06
Dermal Contact (mg/kg/day) 5.81E-06 5.44E-06 6.46E-06 3.62E-06 1.76E-06 1.50E-06 1.02E-05 8.67E-06 1.56E-06 1.45E-06 3.58E-05 3.03E-05 5.47E-06 5.06E-06
Inhalation (mg/m®) 8.46E-08 8.46E-08 2.08E-11 2.08E-11 1.08E-12 1.08E-12 4.15E-12 4.15E-12 4.15E-12 4.15E-12 8.72E-11 8.72E-11 8.72E-11 8.72E-11
Groundwater
Ingestion (mg/kg/day) 1.17E-08 1.03E-08 NA NA NA NA NA NA NA NA 6.39E-05 4.99E-05 2.74E-05 3.00E-05
Dermal Contact (cmz-event)/(kg-day) 3.87E+00 3.62E+00 NA NA NA NA NA NA NA NA 4.22E+02 4.07E+02 2.47E+02 2.36E+02
Inhalation (mg/m®) 1.37E-05 1.37E-05 NA NA NA NA NA NA NA NA (1) 9.59E-04 1) 9.59E-04
Surface Water
[Ingestion (mg/kg/day) | NA NA | NA | NA | NA | NA [ 3.80E-07 | 4.56E-06 | 8.14E-08 | B5.06E-07 | NA NA | NA | NA |
|Dermal Contact (cm*-event)/(kg-day) | NA NA | NA | NA | NA | NA | 2.66E+01 | 2.25E+01 | 1.16E+01 | 1.07E+01 | NA NA | NA NA |
Sediment
[Incidental Ingestion (mg/kg/day) [ NA NA [ NA [ NA [ NA [ NA [ 950E-07 [ 9.50E-07 [ 1.02E-07 [ 8.90E-08 | NA NA [ NA [ NA |
[Dermal Contact (mg/kg/day) NA NA [ NA [ NA [ NA [ NA | 878E-05 | 7.44E-05 | 3.80E-06 | 3.60E-06 | NA NA [ NA [ NA |

Notes:

1 - In the 2009 HHRA, the cancer risk from inhalation was assumed to be equal to the cancer risk from ingestion.

HHRA = human health risk assessment.
NA - Not applicable.

Intake based on current exposure assumptions is less than intake used in the 2009 HHRA.
Intake based on current exposure assumptions is greater than intake used in the 2009 HHRA.
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1.0 PROJECT BACKGROUND

1.1 Introduction

The results from Monitoring Event (ME) 20, conducted in August and September 2016, December
2016, and January 2017 as part of the Long-Term Monitoring Program (LTMP) at Installation
Restoration Program (IRP) Site 07 Calf Pasture Point (see Figure 1), Former Naval Construction
Battalion Center (NCBC) Davisville, North Kingstown, Rhode Island (hereafter referred to as Site 07)
are provided in this Five Year Event Monitoring Report. ME 20 was conducted in accordance with
the Draft Tier 11 Sampling And Analysis Plan Long Term Monitoring Site 07 Calf Pasture Point and
Site 09 Allen Harbor Landfill (Tier 11 LTM SAP) dated June 24, 2016 (Resolution, 2016). A detailed
discussion of the site history and conceptual site model can be found in Worksheet 10-1 of the Tier
Il LTM SAP.

Field and laboratory analytical data collected during ME 20 are summarized in tables and figures
attached to this report. In order to facilitate a broader discussion of plume migration in the
Discussion of Contaminant Transport Pathways (Section 3.2), plume maps and isoconcentration
figures were also generated for ME 18. Data and backup for the tables and figures are provided as
Attachments to this report: Field sampling forms are provided in Attachment A, data validation
reports are provided in Attachment B, the land-use control implementation plan (LUCIP) checklist is
provided as Attachment C, statistical data including Mann Kendall results, Frequency of Detection
tables, Trend Plots, and Summary of Detected Analyte tables can be found in Attachment D, and a
Tabular Evaluation of Long-Term Trends is provided in Attachment E.
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2.0 FIVE YEAR EVENT MONITORING ACTIVITIES

Pre-field tasks (e.g., path clearing), sediment sampling, and surface water sampling were
conducted from August 15, 2016 through August 26, 2016. The groundwater and piezometer
sampling were conducted from September 07, 2016 through September 28, 2016. Synoptic water
level measurements were performed on September 22, 2016. During the synoptic water level
measurements, it was discovered that monitoring well MWO07-20D was damaged to point that it
could not be sampled. Therefore this well along with the corresponding shallow well MW07-20S
were abandoned and reinstalled from December 12, 2016 through December 15, 2016 and
redeveloped on December 27, 2016. See Section 2.2 for more detail. Newly installed MWQ7-20DA
was sampled on January 13, 2017. The ME 20 sampling activities were conducted in conjunction
with IRP Site 09 Allen Harbor Landfill ME 45. A summary of activities performed during ME 20 is
summarized below:

Groundwater samples were collected from 73 monitoring wells

. 20 piezometers were sampled in the intertidal zone along the southern and western shores of
Calf Pasture Point.

. Outgoing mid-tide synoptic water level measurements were taken at 55 wells on Calf Pasture
Point and the staff gauge in Allen Harbor

° Surface water samples were collected from transects that originate at piezometer locations
P07-02, PO7-04, PO7-06 through P0O7-10, PO7-20, P07-24, and the MWO07-43 well cluster (EPA
Line C). These samples were collected on August 16, 2016.

. Six surficial sediment samples were collected co-located with piezometers P07-05 through
PO7-10. These samples were collected on August 15, 2016.

All groundwater, piezometer, sediment and surface water samples were analyzed for the site
specific list of volatile organic compounds (VOCs) according to SW-846 Method 8260: benzene,
chloroform, 1,2-dichloroethane (1,2-DCA), 1,1-dichloroethene (1,1-DCE), cis-1,2-dichloroethene
(cis-1,2-DCE), trans-1,2-dichloroethene (trans-1,2-DCE), 1,1,2,2-tetrachloroethane (1,1,2,2-PCA),
tetrachloroethene (PCE), 1,1,2-trichloroethane (1,1,2-TCA), trichloroethene (TCE), and vinyl
chloride (VC). The monitoring wells and piezometers sampled during ME 20 consist of the Site 07
Five Year Event suite of sampling locations. These sampling locations, along with the sampling
rationale, are presented in Table 1.
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Sampling locations are depicted on Figure 2. Detected VOCs in the shallow/intermediate
overburden wells, deep overburden wells, bedrock wells, piezometers, sediment samples and
surface water samples are depicted in Figures 3 through 8. Results are discussed is Section 3.

Synoptic water level measurements were collected from 55 on-site monitoring wells and the staff
gauge in Allen Harbor during outgoing mid-tide conditions on September 22, 2016. Monitoring well
casing elevations were utilized to calculate groundwater elevations in each well. Depth to
groundwater measured in each well and calculated groundwater elevations are summarized in
Table 2. These groundwater elevations were used to create shallow and intermediate overburden,
deep overburden, and bedrock potentiometric contour maps, presented as Figures 9, 10, and 11,
respectively. Groundwater Flow Net diagrams were also produced along cross sections A-A’ and
B-B’ as shown in Figures 12 and 13. Groundwater conditions at Calf Pasture Point are further
discussed in Section 3.3.

Field sampling forms completed during ME 20 are provided in Attachment A.

2.1  Monitoring Procedures

Groundwater samples were collected and analyzed for the site specific short list of VOCs from
monitoring wells and piezometers using the Environmental Protection Agency (EPA) Region | Low
Stress (Low Flow) methodology (EPA, 2010). In cases where a sampling point did not provide
sufficient recharge to enable stabilization of the water level, the sampling point was evacuated of
standing water and allowed to recharge prior to the collection of water quality data and the
groundwater sample. This occurred at the following piezometers during ME 20: P07-15, P07-20,
P07-21, and P07-22. All monitoring wells produced sufficient recharge for low-flow sampling.
Consistent with EPA methodology, prior to the collection of sample aliquots for laboratory analysis
water quality parameters including temperature, pH, specific conductivity, dissolved oxygen,
oxidation-reduction potential, salinity and turbidity were measured (where sufficient water was
available) and recorded with electronic data collection software. A summary of field measurements
recorded during monitoring well and piezometer groundwater sample collection activities is
provided on Tables 3 and 4, respectively. Analytical results for the monitoring wells and
piezometers are provided in Tables 5 and 6, respectively.

In accordance with the procedures and standard operating procedures (SOPs) outlined in the
Sampling and Analysis Plan (SAP), six surficial sediment samples co-located with piezometers PO7-
05, P0O7-06, PO7-07, PO7-08, PO7-09, and P07-10 were collected as discreet undisturbed samples
and analyzed for the site specific short list of VOCs. Sediment samples were collected at low tide
from O - 6 inches below ground surface (bgs), immediately adjacent to piezometer locations. A

3
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disposable plastic trowel was used to dig a hole six inches deep. A new, disposable trowel was used
for each soil sample location. A photoionization detector (PID) was used to screen the hole for any
elevated readings. During ME 20, no elevated PID readings were observed at any sediment
location. Therefore, the samples were collected as a discreet sample using a dedicated coring
device (i.e., Terra Core® Sampler) directly from the bottom of the sample hole (i.e., 6 inches bgs).
Sediment sample locations are shown on Figure 2. Analytical results are provided in Table 7.

As a part of the Five Year Event, surface water samples were collected within a four hour window
of two hours before and two hours after low tide along transects that originate at piezometer
locations PO7-02, P0O7-04, PO7-06 through P0O7-10, PO7-20, PO7-24, and the MWO07-43 well cluster
(EPA Line C). These samples were collected and analyzed for the site specific short list of VOCs in
accordance with the SOPs and procedures outlined in the SAP. For each transect, samples were
collected at three distinct sampling depths as follows:

o Depth 1: At the harbor floor where water is approximately 6 inches deep (ldentified in the
sample ID as “FLOOR01");

o Depth 2: At the harbor floor where the water is 3 feet deep (ldentified in the sample ID as
“FLOOR02");
o Depth 3: At the mid-point of the water column where the water is 3 feet deep (ldentified in

the sample ID as “MID01")

Surface water transect locations are shown on Figure 2. Analytical results are provided in Table 8.

2.2  Deviations from Planned Monitoring Activities

Chicago Bridge and Iron (CB&I) has been conducting an Environmental Security Technology
Certification Program (ESTCP) Rapid Assessment of Remedial Effectiveness and Rebound in
Fractured Bedrock demonstration in the immediate vicinity of the MWO07-05 well cluster since March
2015. As part of this research project, CB&I began injecting potable water in bedrock well MWO7-
O5R in August 2016 and this continued through October 2016. As a result, the groundwater in this
well was not representative of the bedrock aquifer at the time of the ME 20 event. Therefore,
during the August 17, 2016 Base Realignment and Closure (BRAC) Cleanup Team (BCT)
teleconference, the BCT agreed to skip the sampling of bedrock well MWO7-05R during ME 20.

Monitoring well MWO07-16D could not be located during the 2016 sampling event. Based on
discussions with Tetra Tech, it is believed that this well was destroyed by a storm sometime around
2011 or 2012. The remnants of the well have never been found, so it is assumed that the
protective casing was pulled off the well and swept away and the polyvinyl chloride (PVC) riser

4
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snapped off. This well is not deemed critical for the LTM, as the shallow (DPTO7-16S),
intermediate (DPTO07-16l1), and bedrock (MWQ7-16R) wells for this cluster are still intact. As such,
this well has been removed from Table 1 and Figure 2.

During the synoptic water level measurements, it was discovered that the well casing for
monitoring well MWO07-20D had corroded to the point that it had become detached from the well,
there was no longer an expansion cap on the well riser, and the well was obstructed at
approximately 26 feet bgs. The obstruction appeared to be the result of the well riser being
plugged with sand at that depth. The well is 74.5 feet deep and Resolution was unable to
determine whether the well riser was completely full of sand from the bottom of the well to the
depth of the obstruction or if there was something else obstructing the well and the sand was on
top of that obstruction. Regardless, Resolution was unable to clear the obstruction and the well
was not able to be used for synoptic water level measurement or sampling. The BCT was notified
of this situation via email on September 23, 2016. Following a site visit on September 30, 2016, it
was proposed via email that both wells of the MW07-20 well pair (i.e., MW07-20D and MWO07-20S)
be abandoned and reinstalled approximately 25-30 feet inland of their current location to reduce
their exposure to the shoreline elements and potential vandalism from beachgoers. The BCT
agreed to this proposal via email on October 4, 2016. The MWOQ07-20 well pair was abandoned and
reinstalled as MWO07-20SA and MWQ7-20DA from December 12, 2016 through December 15, 2016
according to the procedures in the Technical Memorandum included as Attachment G of this report.
Boring logs and well construction details are also included in Attachment G. The replacement wells
were redeveloped on December 27, 2016 and newly installed monitoring well MW07-20DA was
sampled on January 13, 2017. Newly installed shallow well MW07-20SA was not sampled, as the
original well MWQ07-20S had been sampled on September 22, 2016.

No other deviations from the planned monitoring activities occurred during ME 20. Synoptic water
level measurements and sample collection was performed in accordance with the methodologies
established in the Tier Il LTM SAP (Resolution, 2016). The land-use control inspection was
completed in accordance with the Final Land Use Control Implementation Plan (EA, 2002).
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3.0 SUMMARY AND EVALUATION OF DATA

3.1  Analytical Results and discussion

This section discusses chlorinated volatile organic compounds (CVOCs) that were detected in
monitoring well, piezometer, sediment, and surface water samples during ME 20 at concentrations
exceeding the project action limits (PALs) (where applicable). The PALs for groundwater are
established in the SAP (Resolution, 2016). Additional discussion of individual constituents (e.g.,
1,1,2,2-PCA) is provided, as appropriate. Sample locations are shown on Figure 2.

Appendix D provides detected results summary tables for groundwater, piezometer, sediment and
surface water samples for ME 1 through 20. Additional tables in Appendix D present summary
statistics, including frequency of detection, and the mean and maximum of detected
concentrations. These tables provide a summary of those contaminants which were detected in
groundwater, piezometer and sediment samples, which represent the majority of constituents and
are of greatest potential concern. Summary statistics were not performed on surface water data, as
there are not enough comparable rounds of data collected to calculate statistics.

Analytical data were also evaluated to identify trends of increasing or decreasing concentrations.
Trend graphs for all positively identified CVOCs in all media are provided in Appendix D. Statistical
analysis of the data was also performed using the Mann-Kendall Trend Test. A summary of the
Mann-Kendall analysis of trends for samples from groundwater monitoring wells and piezometers
and for sediment samples are provided in Appendix D. Mann Kendall tests were not performed on
surface water data, as there are not enough comparable rounds of data collected to perform the
tests.

In order to spatially examine the distribution and temporal trends of selected constituents
exceeding the PALs (or spatially and temporally extensive source contaminants), key constituent
(i.e., 1,1,2,2-PCA, TCE, cis-1,2-DCE, trans-1,2-DCE and VC) plume maps were generated for ME 18
(Fall 2014 Biennial Event) and ME 20 (Fall 2016 Five Year Event). These plume maps are included
as Figures 14 through 33 and discussed in detail in Section 3.2. Plume maps were not generated
for ME 17 (Fall 2013 Annual Event) and ME 19 (Fall 2015 Annual Event), as these events reflect
smaller sampling events and plume maps generated for these events would not be comparable to
those of the larger ME 18 and ME 20 events. As stated in the Source Area Investigation Report
(Tetra Tech, 2015), while other contaminants exceeding the PALs are observed at Site 07, these
five constituents represent persistent concentrations above the PALs and are spatially extensive and
temporally consistent.
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To further evaluate the spatial and temporal trends of these selected compounds, isocontours were
illustrated on cross-sections A-A’ and B-B’ for ME 18 and ME 20. These isocontour figures are
provided as Figures 34 through 53 and discussed in detail in Section 3.2. Plume maps and
isocontour figures were drawn according to the data set from that particular monitoring event. For
the purposes of the plume maps the shallow zone was considered 0-30 feet bgs while the deep
zone was considered 30 feet bgs and deeper. ME 18 represented the Biennial Event list of sampling
locations, while ME 20 represented the Five Year Event list of sampling locations. Therefore, the
isocontours and plumes were drawn with the data for that particular ME and may not accurately
reflect the distribution of contamination in areas which were not sampled as part of that ME.

An extensive spatial and temporal analysis was performed using the available data. The analysis
will assist in understanding current conditions and will allow for the estimation of future
contaminant migration, where applicable, to ensure the selected remedy remains protective as
mandated by the Record of Decision (ROD).

3.1.1 Volatile Organic Compounds in Groundwater Samples from Monitoring Wells

Consistent with previous monitoring reports and the Source Area Investigation Report (Tetra Tech,
2015), VOCs which have been detected in Site 07 groundwater samples collected from monitoring
wells during ME 20 at concentrations greater than the PALs include the CVOCs TCE, 1,1,2-TCA, 1,1-
DCE, 1,2-DCA, cis-1,2-DCE, trans-1,2-DCE, PCE, VC, and the non-chlorinated VOC benzene. The
VOCs, 1,1,2,2-PCA, and chloroform were also detected, but these compounds have no associated
PAL. The principle CVOCs discussed in this report include the parent constituent, 1,1,2,2-PCA,
degradation product TCE, and TCE daughter products cis-1,2-DCE, trans-1,2-DCE and VC.

1,1,2,2-Tetrachloroethane. No PAL has been established for 1,1,2,2-PCA in the groundwater at
Site 07; however, this is a commonly detected compound at NCBC Davisville and a known
component of Decontaminating Agent, Non-Corrosive (DANC), and was therefore included in the
statistical analysis and discussion.

Consistent with previous MEs, 1,1,2,2-PCA has been detected in shallow / intermediate zone
groundwater samples collected from the central portion of the Site and near the entrance channel.
The highest concentration of 1,1,2,2-PCA during ME 20 in the shallow / intermediate groundwater
zone occurred at MW07-39S (1,650 ug/L). The maximum detected concentrations in the shallow
groundwater zone have historically occurred at MWO07-19S and MWO07-39S. However, statistically-
significant downward trends continue to be present at MWQ07-19S and MW07-39S (see Attachment
D).
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Detected concentrations of 1,1,2,2-PCA have occurred across much of the Site in the deep
groundwater zone. Currently, the highest concentrations of 1,1,2,2-PCA are found in the central
portion of the site between MWO07-17D and MWQ07-39-03D with the highest concentration observed
during ME 20 at DPT07-39-04D (10,000 ug/L). These wells (where detections greater than 5,000
ug/L occur) are in the central portion of the Site, immediately downgradient from the former source
area. In general, 1,1,2,2-PCA concentrations at these wells have fluctuated slightly over time and
all exhibit either statistically-significant decreasing trends or no trends.

Between the central portion of the Site and the shorelines, either statistically-significant downward
trends or no trends are generally observed. This suggests that, overall, the 1,1,2,2-PCA plume in
the deep zone is degrading in some areas and remaining relatively stable in other areas. One
exception is MW07-11D, located in the eastern portion of the Site (i.e., toward Narragansett Bay),
where an upward trend is observed. However, concentrations for 1,1,2,2-PCA have been 60 ug/L,
57 ug/L, 56 ug/L, and 44 ug/L over the past three monitoring events, respectively. More data is
needed to determine if this represents a leveling off or perhaps even a decline in the 1,1,2,2-PCA
concentration trend at MWO07-11D. For the remainder of the site, concentrations of 1,1,2,2-PCA
appear to be either stable or decreasing for the most part.

Trichloroethene. Consistent with previous MEs, TCE has been detected within the shallow /
intermediate groundwater zone at concentrations exceeding the PAL (5 ug/L) across the central
portion of the Site, from the Entrance Channel near monitoring well MW07-21S north to MW07-41l.
The highest concentration in the shallow / intermediate zone observed during ME 20 was at MWO07-
39S (13,800 ug/L)

In the deep overburden zone, elevated levels of TCE (exceeding the PAL) have been detected
across the Site. Values greater than 5,000 ug/L were observed along the primary migration
pathway from MWO7-15D in the northern central part of the site down to MWQ7-21D near the
entrance channel, with the highest concentration in the deep zone observed at DPT07-39-04D
(73,000 ug/L).

Statistically-significant upward trends are observed for TCE concentrations in monitoring wells
MWO07-09R, MWO07-11D, MWO07-12D, MWO07-19D, MWO07-21D, MWO07-21R, MWO07-24DUT, and
MWO07-34D. These observations are consistent with the trends observed in the Site Investigation
Report (Tetra Tech, 2015) and all these wells except MWO07-12D are already sampled annually
(MWO07-12D is sampled biennially). The recent data from these wells suggests that TCE
concentrations may be leveling off. MWQ07-12D and MWOQ7-24DUT have seen only minor TCE
concentrations fluctuations since ME 18. While MW07-21D and MWO07-21R saw their highest TCE
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concentration during ME 18, TCE concentrations at both wells have decreased since that event.
Similarly, MW07-11D and MWOQ07-19D saw their highest TCE concentrations during ME 19, but their
TCE concentrations decreased during ME 20. The lowest concentration in five years was observed
in MWQ07-34D during ME 20. These wells with statistically significant upward trends are within the
TCE plume boundaries, and these trends along with the recent data indicate that, while the overall
plume extents are relatively unchanged, some dissolution, redistribution, and degradation of mass
is occurring within the plume. Statistically significant downward trending TCE concentrations are
observed at twenty eight monitoring wells sampled during ME 20. No trends were observed for the
remaining wells sampled during ME 20 that had enough data to run the Mann Kendall trend test.

cis-1,2-Dichloroethene. cis-1,2-DCE is a degradation product of TCE, and was observed at
elevated concentrations throughout the shallow and deep groundwater zones with a spatial
distribution similar to TCE. Concentrations of cis-1,2-DCE have exceeded the PAL of 70 ug/L in the
shallow / intermediate groundwater zone across the central portion of the Site, at monitoring well
locations MWO07-19S, MWO07-21S, MWO07-391, MWO07-39S, MWO07-411, MWOQ7-42l. The highest
concentration detected in the shallow / intermediate zone during ME 20 was at MWO07-421 (6,100
ug/L).

PAL exceedances of cis-1,2-DCE were also observed in the deep groundwater zone across much of
the site during ME 20 at monitoring wells MW07-09D, MW07-11D, MWO07-17D,MW07-19D, MWOQ7-
21D, MwO07-23D, MWO07-24D, MwOQ07-27D, MWO07-34D, MWO07-39D, MWO07-40D, MWOQ7-45D,
DPT07-39-03D/1, DPT07-09-27D, DPT07-161 and DPT07-39-4D. The highest concentration detected
in the deep zone during ME 20 was at DPT07-39-031 (2,990 ug/L).

Eight monitoring wells (MWO07-09R, MWO07-11D, MWO07-19D, MWO07-21D, MWO07-23D, MWO07-
24DUT, MWO07-27D, MWO07-34D) had statistically significant upward trends for cis-1,2-DCE during
ME 20. Four of these locations (MWO07-19D, MWQ7-21D, MWQ7-23D, MWQ7-27D) saw their highest
cis-1,2-DCE concentration during ME 18 and have shown decreasing concentrations since that
event. MWO07-24DUT has shown very stable concentrations over the past 5 years. MW07-09R has
been decreasing in concentration over the past five years, with its lowest concentrations in five
years during ME 20. MWO07-11D and MWO07-34D had their highest cis-1,2-DCE concentrations
during ME 19, but their concentrations decreased significantly during ME 20. As mentioned above
cis-1,2-DCE is a degradation product of TCE and similar to TCE these trends and recent data
indicate that, while the overall plume extents are relatively unchanged, some dissolution,
redistribution, and degradation of mass is occurring within the plume. There were 18 statistically
significant downward trends for cis-1,2-DCE during ME 20 and the majority of sampled locations
(27) had either no observable or no significant trend in concentrations.

9
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trans-1,2-Dichloroethene. During ME 20, concentrations of trans-1,2-DCE exceeded the PAL of
100 ug/L in the shallow / intermediate groundwater zone at four monitoring well locations (MWO7-
19S, MWO07-391, MWO07-39S, MWO07-421) in the central portion of the Site. The highest
concentration detected in the shallow/intermediate zone during ME 20 was at MW07-391 (635
ug/L).

PAL exceedances of trans-1,2-DCE were observed in the deep groundwater zone along the primary
migration pathway from the center of the site towards the entrance channel at monitoring wells
MWO07-09D, MWO07-17D, MWO07-21D, MWO07-27D, MWO07-39D, DPT07-09-27, DPT07-39-031 and
DPT07-39-03D. The highest concentration detected in the deep zone during ME 20 was at MWQ7-
17D (630 ug/L). trans-1,2-DCE is also a degradation product of TCE, and is also observed
throughout the shallow and deep groundwater zones.

The concentration trends observed for trans-1,2-DCE are primarily no or not significant trends (35
locations) and decreasing trends (13 locations), compared to only 4 increasing trends (MWQ7-09R,
MWO07-11D, MWO07-19D, and MWO07-34D). Of the four wells with increasing trends, MW07-09R,
MWO07-19D, and MWO07-34D showed the lowest concentration in the past five years during ME 20.

Vinyl Chloride. VC exceeded the PAL of 2 ug/L in groundwater from the shallow / intermediate
zone during ME 20 at only three wells (MWO07-411, MW07-421, MWQ7-21S) from the central portion
of the Site to the shoreline. The highest concentration observed in the shallow / intermediate zone

was 140 ug/L at MWO07-421.

In the deep zone, VC was detected above its PAL value at six locations (DPT07-39-04D, DPT07-39-
03D, DPT07-39-031, MWQ7-39D, MWQ7-27D and MWOQ07-19D) across the central portion of the site
down to the entrance channel, and at low levels below 10 ug/L at two locations on the western
shoreline (DPTO07-161, and DPT07-24D).

Similar to trans-1,2-DCE, the concentration trends observed for VC are primarily no or not
significant trends (35 locations) or decreasing trends (12 locations) compared to only 7 increasing
trends (MW07-09R, MW07-11D, MWQ7-19D, MWOQ7-27D, MWQ7-21D, MWO07-39S and MWO07-34D).
Vinyl chloride is the final chlorinated VOC degradation product of TCE and most of the monitoring
wells with increasing trends also show increasing trends for TCE and cis-1,2-DCE, indicating that
biodegradation of TCE is occurring within the plume.

Other VOCs. The Site 07 VOC list also includes 1,1,2-TCA, chloroform, PCE, benzene, 1,2-DCA,
and 1,1-DCE. A statistical summary of these compounds is provided Appendix D.

10
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3.1.2 Volatile Organic Compounds in Groundwater Samples from Piezometers

This section summarizes the VOCs detected at concentrations exceeding PALs in aqueous samples
from piezometers sampled during the ME 20 event. The principal VOCs which have been detected
in groundwater at concentrations greater than the PALs include the parent compound 1,1,2,2-PCA
and its degradation products TCE and VC.

1,1,2,2-Tetrachloroethene. During ME 20 1,1,2,2-PCA was detected at concentrations greater
than the PAL of 13.9 ug/L in piezometers P07-07, P0O7-08, PO7-09, and P07-10. These piezometers
are located downgradient of the former source area and along the shoreline of the Entrance
Channel, and these locations and concentrations are consistent with previous MEs. Concentrations
at these shoreline piezometers have fluctuated over time and show either downward or no
statistically-significant trend.

Trichloroethene. During ME 20, TCE was detected at concentrations greater than the PAL of 184
ug/L at piezometers P07-08 and P07-09. These locations are along the Entrance Channel shoreline
downgradient of the former source area, as noted above, and TCE concentrations at these locations

have fluctuated over time and show no statistically-significant trends.

Vinyl Chloride. During ME 20 VC exceeded the PAL of 3.78 ug/L at piezometers P0O7-05, PO7-06,
P07-09, and P07-20. VC concentrations at these piezometer locations along the shoreline and
downgradient of the former source area have fluctuated over time, with statistically-significant
upward trends at PO7-05 and P07-06, consistent with previous MEs.

Other VOCs. Additional VOCs that have been detected in piezometers include 1,1,2-TCA, 1,1-DCE,
1,2-DCE, benzene, cis-1,2-DCE and trans-1,2-DCE. A statistical summary of these compounds is
provided in Appendix D.

3.1.3 Volatile Organic Compounds in Sediments

The only compound detected in sediment during ME 20 was PCE, detected at a concentration of 12
ug/kg at locations SEDQO7-05 and SEDO7-10. Consistent with previous reports, since sediment
samples are collocated with piezometer samples where elevated detections are found, no further
analysis is provided for these limited detections. A statistical summary of detected compounds in
sediment is provided in Appendix D. The sediment data was also used as part of a shoreline human
health risk assessment (HHRA) update at Site 07. A summary can be found in Section 3.4, the
HHRA update in its entirety can be found in Attachment F.
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3.1.4 Volatile Organic Compounds in Surface Water

Low detections of CVOCs were observed during the ME 20 event in surface water samples collected
at transects beginning at P07-08 and P07-24. The CVOCs 1,2-DCA, cis-1,2-DCE, TCE, and VC were
detected along transect P07-24 and cis-1,2-DCE was detected along transect PO7-08. All detections
were below 10 ug/L. Appendix D contains trend plots and summary tables comparing surface water
data collected during ME 20 to the previous surface water sampling event in 2012. As there are
only two comparable data points for this media, no further statistical analysis was performed. The
surface water data was also used as part of a shoreline HHRA update at Site 07. A summary can
be found in Section 3.4, the HHRA update in its entirety can be found in Attachment F.

3.2  Discussion of Contaminant Transport Pathways

In order to facilitate a greater understanding of the extent of groundwater contamination at Site
07, and to provide information to support the upcoming Fourth Five Year Review, updated plume
maps and isocontour figures were prepared for TCE, cis-DCE, trans-DCE, 1,1,2,2-DCA, and VC.
Plume maps were generated for the shallow and deep overburden zones, and isocontour figures
were generated for cross sections A-A’ and B-B’. One set of figures was produced using data
collected during ME 20, and one set was produced using data collected during ME 18. These maps
and figures are presented as Figures 14 through 53. Based on analysis of these updated maps and
figures, along with review of the previous conclusions drawn in the Source Area Investigation and
Long-Term Monitoring Data Summary Report (Tetra Tech, 2015), the following general conclusions
have been made for the ME 20 Five Year Event Monitoring Report:

CVOC contamination in the shallow and intermediate groundwater zones occurs in the central
portion of the site and the Entrance Channel.

o Highest concentrations of CVOCs in the shallow / intermediate groundwater zone are
observed in wells MW07-421, MWO07-39S/1, MWO7-411 and MWO07-19S.

o Low level contamination extends to the shoreline piezometers (assumed to contain a mixture
of groundwater and surface water).

o Very low or no detections were observed in the shallow/intermediate zone in the north, west,
or eastern areas of Site 07.

The highest and most widespread concentrations of CVOCs at Calf Pasture Point are occurring in
the deep overburden and shallow bedrock aquifers.

12
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° Highest concentrations site wide occur in approximately the central portion of the Site near
the former source area, between MWO07-17D and DPT07-39-03.

. Three primary migration pathways are evident from the former source area as concluded in
the Source area Investigation Report (Tetra Tech, 2015.) One toward Allen Harbor, one
toward the Entrance Channel and one toward Narragansett Bay.

. The flow towards Narragansett Bay has two components, one heading to the east, and one
heading towards the south east.

° The largest mass of CVOC contamination is following the primary pathway towards the
entrance channel, consistent with the Source Area investigation Report. (Tetra Tech, 2015.)

Along cross-section A-A’, CVOC concentrations are highest at the former source area between
MWO07-17D and DPT07-39-03. Contamination is migrating to the offshore environment through two
main vertical pathways. Migration is observed from MWO07-391/S to MW07-421 to MWO07-19S to
MWOQ7-21S in the shallow zone, and within the deep overburden and shallow bedrock toward
MWO7-21R in the deep zone.

. The highest concentrations appear to be moving in the deep overburden and shallow bedrock
zones towards MWO07-21R.

. Lower, but still elevated concentrations are migrating upward through MW07-391/S, MWO7-
421, MWO07-19S, MW07-21S, and appear to be discharging near PO7-09.

Consistent with previous MEs, contamination along cross section B-B' does not appear to be
effectively migrating upward at the Narraganset Bay and Allen Harbor shorelines, likely due to
increased silt thickness that limits upward migration on the eastern and western boundaries of Calf
Pasture Point.

o Along the western portion of cross-section B-B’ contamination does not appear to be
migrating upward through the silt layer to the shoreline, as evidenced by the nondetect VOC
results in shallow zone wells MWO07-04S, MWO07-38S, and MWO07-33S during ME 20.
Concentrations observed in the deep zone of the western portion of cross section B-B' are
generally much lower compared to other portions of the plume.

o Along the eastern portion of cross section B-B’, contamination does not appear to be reaching
the eastern shoreline of Site 07. Low concentration or nondetect results in the MWO07-18
cluster and MWO07-20 cluster support the conclusion discussed in the Site Investigation Report
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(Tetra Tech, 2015) that the silt and clay layers along the eastern shoreline are acting as a
confining layer.

These observations are generally consistent with the conclusions reached in the Source Area
Investigation Report (Tetra Tech, 2015). However, during ME 20 TCE, cis-1,2-DCE, and VC were
detected above their PALs for the first time at well DPTO7-161, suggesting that migration along a
new deep zone pathway may be occurring along the northeastern side of the Site. Migration along
this pathway is limited to the deep zone, as evidenced by the absence of detected results in DPTO7-
16S. Therefore, migration along this new pathway does not pose risk to the eastern Narragansett
Bay shoreline. In addition, the lateral extent of the pathway appears limited, as evidenced by the
nondetect or detected results below the PALs at wells DPT07-09-28D, DPT07-29-341, MWO07-29D,
DPT07-181, MWO07-18D, DPT07-301, and MW07-30D.

The contaminant migration pathways are generally complex, with contaminants moving within
different groundwater zones at different locations across the Site. Several wells on Site 07 are
tidally influenced, which also adds to the complexity of fate and transport on the site. The tidal
cycles may influence contaminant concentrations observed in nearshore groundwater by
introducing greater variability in the contaminant concentrations during mid and high tide
conditions due to the exchange of fresh and saline groundwater. During low tide the plume is not
prevented from discharging into Narragansett Bay. However, discharge at the down gradient
shoreline sample locations DPT07-016S and MWO07-20S has not been observed, as evidenced by
the consistent nondetect VOC results at these locations. In addition, EPA installed and sampled 31
piezometers along the Narragansett Bay shoreline in 2010 and did not detect any TCE. A detailed
tidal study was conducted by Tetra Tech from March 21, 2012 through June 11, 2012; the findings
of this study are described in the Source Area Investigation Report (Tetra Tech, 2015).

Consistent with previous monitoring events, the location of the highest contamination is near the
central portion of the Site, downgradient from the former source area. From a migration
perspective, the Entrance Channel appears to be the only shoreline location being effectively
reached by contamination. However, low-level contamination also reaches Allen Harbor along the
western portion of cross-section B-B’, but this is generally confined to the deep overburden and
shallow bedrock zones.

Mass balance calculations and specific detailed assessments of attenuation mechanisms for the
CVOC plume were not performed as part of the ME 20 Five Year Event Monitoring Report. An
analysis of mass balance and natural attenuation mechanisms will be provided in the upcoming
Fourth Five Year Review.
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3.3 Evaluation of long-term groundwater flow conditions

The hydrogeology for the Site was analyzed with two different methods in order to
comprehensively understand how groundwater flows in the subsurface between the former source
area and shorelines. Synoptic water level measurements were collected during each ME to provide
hydraulic head data for the development of potentiometric maps for the evaluation of groundwater
flow directions and estimation of hydraulic gradients. During each ME, a synoptic round of
groundwater level measurements was collected from 55 monitoring wells and a staff gauge in Allen
Harbor within a time frame of 45 minutes at mid-tide conditions. Since tides significantly impact the
Site, a long-term tidal study was performed over several months in 2012 and data analyzed in order
to determine transient flow and gradients. A summary of this event is provided in the Source Area
Investigation Report (Tetra Tech, 2015). This section provides a discussion of hydrogeological
interpretations made based on the synoptic water level data collected during ME 20 and since 1995.

3.3.1 Synoptic Groundwater Flow

Synoptic groundwater measurements were recorded on September 22, 2016 in 53 monitoring wells
at Site 07. Measurements were not taken at MW0O7-05R due to an ongoing bedrock study by CB&l,
and measurements were not taken at MWO07-20D due to damage to the well (see Section 2.2).
These groundwater measurements and the corresponding groundwater elevations from ME 20 are
summarized on Table 2. A surface water level reading was also recorded from the Allen Harbor
Staff Gauge as part of the synoptic water level measurements. Groundwater measurements were
recorded during outgoing mid-tide within a 45 minute window to minimize the transient effects tide
has on groundwater levels (and flow) at Site 07. Groundwater potentiometric contours were
created using a kriging algorithm in Surfer® 9 modeling software for three distinct units of the
aquifer at the Site: shallow and intermediate overburden, deep overburden, and bedrock.
Potentiometric contour maps are presented for each depth interval as Figures 9, 10, and 11,
respectively.

In general, groundwater flow directions at Site 07 are similar for the shallow and deep zones and
are similar between monitoring events. Groundwater elevations are not expected to vary
significantly based on the control elevation of the surrounding surface water. The following sections
present a more detailed groundwater flow analysis for each groundwater zone.

Groundwater contours were also developed to show vertical groundwater flow along two transects
trending approximately north to south (Transect A-A’,Figure 12) and west to east (Transect B-B’,
Figure 13) across Site 07. The locations of these transects are presented on Figure 2. The
associated cross sections incorporate all vertical depth intervals (i.e., shallow and intermediate
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overburden, deep overburden, bedrock) to produce vertical head distributions. Vertical flow shown
on cross sections A-A’ and B-B’ during ME 20 indicate slightly different flow patterns in the northern
area of the site to previous year's maps due to lack of data at MWO7-05R. The comparatively high
groundwater elevation at this well observed in ME 17 through 19 as well as previous MEs creates a
zone of upwelling in the northern area of Site 07 which is not reflected during ME 20 in Figures 12
and 13. It is assumed this area of upwelling is still present, however as Figures 12 and 13 were
created using only data available from ME 20, these features are not observed.

3.3.2 Groundwater Flow Zones

The following sections describe groundwater flow by zone at Site 07.

Shallow Intermediate (Overburden) Zone

The shallow and intermediate overburden potentiometric surface is presented on Figure 9. Based
on the groundwater elevation contours, groundwater generally flows from north to south across
Site 07, with localized deviations. On the northwestern portion of Site 07, groundwater flows
northeast to southwest, toward Allen Harbor. In central portions of Site 07, groundwater flows from
northwest to southeast toward the Allen Harbor entrance channel and Narragansett Bay. Based on
the groundwater contours, groundwater flow along the eastern portions of Site 07 is from north to
south with a portion of the groundwater turning southwest toward the Allen Harbor entrance
channel and a portion flowing toward Narragansett Bay, which is consistent with previous
monitoring events. Based on groundwater contour maps, groundwater flow from the majority of
the Site appears to be focused toward the Allen Harbor entrance channel.

Generally, the gradients are fairly uniform throughout the Site, especially from the vicinity of the
bedrock outcrop in the northern portion of the site toward the shoreline of Allen Harbor and the
Entrance Channel. Gradients are gentler (i.e., flatter) between the vicinity of the bedrock outcrop
toward Narragansett Bay.

Deep (Overburden) Zone

The deep overburden potentiometric surface is presented on Figure 10. Based on the groundwater
elevation contours, groundwater flows radially from the northwestern portions of the Site. In the
western portion of the Site, groundwater flows northeast to southwest toward Allen Harbor. In
eastern portions of the Site, groundwater generally flows from north to south, with components
flowing northwest to southeast. The lowest observed groundwater elevation occurred at MWO7-
11D, upgradient of Narragansett Bay. It should be noted that historically, the lowest groundwater
elevation is observed at MWO07-20D, but as mentioned in Section 3.3.1 MWO07-20D was not
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available for the ME 20 synoptic water level measurements. The highest groundwater elevations are
consistently in the vicinity of the bedrock outcrop. Water level elevations were approximately 3 to 4
feet above MSL in the vicinity of the bedrock outcrop and approximately 0.5 to 3 feet above MSL
along the shorelines. Ultimately, deep groundwater would flow towards and beneath Narragansett
Bay, but discharge to the shoreline is unlikely due to laterally extensive silt.

Bedrock Zone

The bedrock potentiometric surface is presented on Figure 11. Based on limited bedrock
groundwater elevation data, groundwater flows radially from the Site 07 former source area
southwest toward Allen Harbor, south toward the Allen Harbor entrance channel, and southeast
toward Narragansett Bay. The lack of a synoptic water level measurement from MWO07-05R (see
Section 3.3.1) did not change the interpretation of bedrock groundwater flow as compared to
previous MEs.

Overall, the gradient appears to be fairly uniform throughout the Site from the vicinity of the
bedrock outcrop and central portions of the Site to the shorelines. Approximately 0.5 feet of
elevation change occurs over this distance (highest elevations of Site to shoreline). As such,
gradients are higher toward Allen Harbor and the Entrance Channel compared to Narragansett Bay
since the total travel distance is shorter and potentiometric elevation along the shorelines is similar.

Cross Section — Vertical Flow

Cross section A-A’ is located in the central portion of Site 07 and trends north to south originating
in the former source area at Site 07 and ending in the Allen Harbor entrance channel (see Figure
2). The cross section A-A’ groundwater contours are presented on Figure 12. As indicated by the
groundwater contours, groundwater flows vertically downward with a component flowing
horizontally from the north to south at the start of the cross section. In central to downgradient
portions of the cross section, groundwater flow is horizontal to the south, with a slight upward
vertical component in the south.

Cross section B-B’ trends west to east from Allen Harbor to Narragansett Bay (see Figure 2). The
cross section B-B' groundwater contours are presented on Figure 13. As shown on the cross
section, in western portions of the cross section, groundwater flows vertically upwards and then
downward from the west. In eastern portions of the cross section, flow is trending slightly upward
and horizontally to the east.
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3.3.3 Comparison with Previous Events

The hydrogelogy and groundwater flow observed during ME 20 is consistent with the previous
three MEs. Groundwater elevations may vary from event to event, but overall groundwater flow
pathways are generally uniform over the course of time. The highest groundwater elevations are
consistently observed in the northern portion of the Site, near the bedrock outcrop, and the lowest
are observed along the shoreline. Overall, groundwater flow is radial from the bedrock outcrop
toward the eastern, southern and western shorelines of Calf Pasture Point. No significant changes
in groundwater flow interpretation have been noted since the conclusions drawn in the Source Area
Investigation Report (Tetra Tech, 2015).

3.4 Updated Human Health Risk Assessment Update

A HHRA update was conducted for the shoreline surface water, sediment, and groundwater in
shallow piezometers at Site 07. An ecological risk assessment (ERA) update was not performed as
part of the ME 20 Five Year Event Monitoring Report but will be performed as part of the upcoming
Fourth Five Year Review. The objective of this HHRA update (also referred to as the 2017 HHRA
update) is to determine whether there have been any changes and/or updates to USEPA HHRA
guidance or site-specific conditions since the 2012 HHRA performed in support of the Third Five-
Year Review Report (Tetra Tech, 2013) that would result in a change of the conclusions of the
2012 HHRA, or whether the conclusions of the 2012 HHRA remain valid. This section provides a
summary of the HHRA update. The full HHRA update is provided as Attachment F.

Revised formal risk/hazard calculations were not performed as part of this 2017 HHRA update.
However, a quantitative evaluation of the potential exposure to Site 07 shoreline shallow
groundwater, surface water, and/or sediment by recreational users was conducted to determine
whether updates to the 2012 HHRA would result in cumulative potential cancer risk and/or
noncancer hazard above USEPA and RIDEM target risk/hazard levels.

The 2012 HHRA (Tetra Tech, 2013) concluded that the potential risks associated with potential
human exposure to surface water, sediment, and shallow groundwater did not exceed United
States Environmental Protection Agency (USEPA) or Rhode Island Department of Environmental
Management (RIDEM) target levels. Potential risk associated with the consumption of shellfish
obtained off the shoreline of Allen Harbor was identified above USEPA and RIDEM target levels for
arsenic, mercury, and polychlorinated biphenyls (PCBs), however, these chemicals were determined
not to be related to Site 07 activities.

Data evaluated in the 2017 HHRA update were selected to be representative of current conditions,
and include shallow groundwater samples collected from the twenty shoreline piezometers located
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on the southern and western boundaries of Site 07 between October 2013 and September 2016;
surface water samples collected from three depths along ten transects located along the southern
boundary of Site 07; and sediment samples collected in August 2016 from six locations along the
southern boundary of Site 07.

The receptors and exposure pathways evaluated in the 2017 HHRA update are consistent with
those evaluated in the 2012 HHRA based on current and potential future land use, including
recreational users exposed to shoreline media while swimming, wading, or clamming/harvesting
shellfish.

The overall conclusion of this 2017 HHRA update is that the conclusions of the 2012 HHRA remain
valid and exposure to shallow groundwater, surface water, and sediment along the Site 07
shoreline by recreational users does not result in a potential excess lifetime cancer risk (ELCR) or
noncancer hazard index (HI) above USEPA or RIDEM target levels. The potential cancer risk and
noncancer HI results are summarized by receptor, as follows:

3.4.1 Current/Future Recreational Users — Swimming and Wading Scenarios

Child, adolescent, adult, and lifelong recreational users were evaluated for exposure to shoreline
surface water and sediment via incidental ingestion and dermal contact while swimming or wading.
No sediment chemicals of potential concern (COPCs) were identified (i.e., sediment concentrations
are less than risk-based screening levels). This exposure scenario was evaluated based on surface
water samples collected at low tide at the harbor floor and mid-point of the water column. Samples
collected in surface water approximately three feet deep (i.e., Depths 2 and 3/Case 1) were utilized
for evaluation of the swimming scenario. Samples collected in surface water approximately six
inches deep (i.e., Depth 1/Case 3) were utilized for evaluation of the wading scenario.

The potential cumulative ELCRs associated with a recreational user wading scenario are less than
USEPA’s target risk range of 10° to 10 and RIDEM'’s target risk level of 10®°. The total HI is less
than USEPA/RIDEM’s target HI of 1.

The potential cumulative ELCRs and HI associated with a recreational user wading scenario are less
than or within USEPA'’s target risk range of 10° to 10, and less than USEPA/RIDEM’s target HI of
1, respectively. However, the potential cumulative ELCR associated with the child and lifelong
recreational user wading scenario is slightly higher than RIDEM’s target risk level of 10°. VC in
surface water (incidental ingestion exposure route) was identified as the risk driver causing the
exceedance of RIDEM's target risk level based on the exposure point concentration (EPC) equal to
the one detected concentration. Due to the low frequency of detection (approximately 0.03
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percent), VC is not identified as a surface water chemical of concern (COC). The total potential
cumulative ELCRs for the child and lifelong recreational user wading scenario are less than 107 if
vinyl chloride is excluded as a COPC.

These results indicate that the conclusions of the 2012 HHRA, which indicated that potential
exposures to sediment and surface water along the Site 07 shoreline by recreational users while
swimming or wading do not pose a cancer risk or noncancer hazard above USEPA or RIDEM target
levels. As a result, adverse health effects are not anticipated for this receptor.

3.4.2 Current/Future Recreational Users — Shell Fisherman

Adolescent and adult recreational users were evaluated for exposure to shallow groundwater along
the shoreline via dermal contact; and exposure to shoreline surface water and sediment via
incidental ingestion and dermal contact while clamming/harvesting shellfish. No sediment COPCs
were identified (i.e., sediment concentrations are less than risk-based screening levels). This
exposure scenario was evaluated based on surface water samples collected at low tide at the
harbor floor and mid-point of the water column where water is approximately six inches deep (i.e.,
Depths 1 and 2/Case 3), and shallow groundwater samples within each of the groundwater
exposure points (Southern Boundary, Shoreline, Western Boundary, Mid-Southern Boundary).

The potential cumulative ELCRs associated with a recreational user — shell fisherman scenario are
less than USEPA’s target risk range of 10 to 10 and RIDEM'’s target risk level of 10°. The total HI
is less than USEPA/RIDEM’s target HI of 1. These results indicate that the conclusions of the 2012
HHRA, which indicated that potential exposures to shallow groundwater, sediment, and surface
water along the Site 07 shoreline by recreational users while clamming/harvesting shellfish do not
pose a cancer risk or noncancer hazard above USEPA or RIDEM target levels, remain valid. As a
result, adverse health effects are not anticipated for this receptor.
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40 QUALITY ASSURANCE/QUALITY CONTROL

The data obtained during ME 20 were determined to be of sufficient quality to be used to evaluate
the long-term effectiveness of the remedial action (i.e., long-term monitoring and 5-year reviews).
Quality assurance/quality control (QA/QC) samples collected during this sampling event included
matrix spike/matrix spike duplicate (MS/MSD) samples, field duplicate samples, and trip blanks.
Select non-compliances for accuracy, precision, and sensitivity are discussed in the data validation
reports but are not expected to impact the overall usability of the data. Laboratory result data was
98.7% complete, with the following exceptions:

. The non-detected result for 1,1,2,2-tetrachloroethane in sediment sample SED0O7-10-ME20-1
was rejected (R) due to low internal standard areas. The affected result is not usable for
project decisions.

. A total of twenty (20) non-detected results were rejected (R) in groundwater samples MWQ7-
13S-ME20-1 and MWO07-13D-ME20-1 due to holding time exceedances. The affected results
are not usable for project decisions.

The analytical results from samples collected during ME 20 were subject to Tier | Plus (stage 2B
manual) validation in accordance with the Draft Tier 1l LTM SAP (Resolution, 2016); Region I, EPA
New England Environmental Data Review Program Guidance (April 2013); EPA New England
Environmental Data Review Supplement for Regional Data Review Elements and Superfund
Guidance/Procedures (April 2013); and National Functional Guidelines for Evaluation Organic Data
Review (September 2016). Standard EPA data qualifiers were assigned to the data during validation
to assess data quality. These qualifiers include “J”, “UJ”, “U”, and “R” are defined in the data
validation memoranda presented in Attachment B. The validated analytical data are presented in
Tables 5 and 6.
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5.0 SITE INSPECTION ACTIVITIES

Site inspection activities at Site 07 were completed on September 23, 2016 in accordance with the
Final Land-Use Control Implementation Plan (EA, 2002). The on-site monitoring wells were
observed to be capped, labeled, locked, and in good condition, with the exception of MWQ7-20D,
which was found to be inundated with sand at the time of inspection. Weathered padlocks were
replaced on select wells as needed during the ME 20 field activities. A copy of the LUCIP checklist
is provided in Appendix C.

The MWO07-20 well pair was abandoned and re-installed by Resolution Consultants in December
2016 (see Section 2.1). During the MWQ7-20 well pair installation activities on December 12, 2016,
Resolution observed that the Town of North Kingstown had excavated soils from the access road at
Calf Pasture Point. The excavated area was approximately 20 feet wide by 100 feet long and 1 to 2
feet deep. The soil was transported inland and staged along the side of the access road. The
excavated area was backfilled with sand from unknown origin.
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6.0 CONCLUSIONS

As required by the ROD for Site 07, LTM was performed between 2013 and 2016, in accordance
with the updated LTM scope and protocols that are currently being memorialized in the Draft Tier Il
LTM SAP (Resolution, 2016). Recommendations in the Source Are Investigation Report (Tetra Tech,
2015) have been implemented and the conclusions drawn in that report have been updated and
evaluated based on new site data collected during ME 17 through ME 20. The following general
conclusions are presented based on the comprehensive evaluation of site data:

o Analysis of Mann Kendall trend test data indicates that groundwater concentration trends are
generally consistent and stable throughout the site since the Source Area Investigation (Tetra
Tech, 2015). Therefore, the current reporting schedule of performing Mann Kendall trend
tests once every five years is sufficient.

o The primary plume migration pathways described in the Source Area Investigation Report
(Tetra Tech, 2015) remain consistent. The plumes appear generally stable with some localized
increasing trends likely due to localized plume redistribution. These wells with statistically
significant upward trends are within the TCE plume boundaries, and these trends along with
the recent data indicate that, while the overall plume extents are relatively unchanged, some
dissolution, redistribution, and degradation of mass is occurring within the plume.

. Along the western portion of Site 07, contamination does not appear to be migrating upward
through the silt layer to the shoreline, as evidenced by the nondetect VOC results in shallow
zone wells MW07-04S, MWO07-38S, and MWQ07-33S during ME 20. Concentrations observed in
the deep zone of the western portion of Site 07 are generally much lower compared to other
portions of the plume.

. During ME 20 TCE, cis-1,2-DCE, and VC were detected above their PALs for the first time at
well DPTO7-161, suggesting that migration along a new deep zone pathway may be occurring
along the northeastern side of the Site. However, along the eastern portion of Site 07,
contamination does not appear to be migrating up to the shallow zone along the eastern
shoreline of Site 07. Low concentration or nondetect results in monitoring wells MWO07-18S
and MWQ7-20S support the conclusion discussed in the Site Investigation Report (Tetra Tech,
2015) that the silt and clay layers along the eastern shoreline are acting as a confining layer.

o Based on very low or nondetect concentrations in the sediment and surface water data, the
current sampling schedule of once every five years is sufficient for these media.

. The Source Area Investigation Report (Tetra Tech 2015) concluded that sampling in different
seasons does not appear to impact contaminant concentrations at any groundwater or
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piezometer locations with the possible exception of MWO07-21S, P07-05 and PO7-24.
Monitoring events since 2012 have been conducted annually in the fall, therefore no further
evaluation of seasonality have been performed.

. The overall conclusion of this 2017 HHRA update is that the conclusions of the 2012 HHRA
remain valid and exposure to shallow groundwater, surface water, and sediment along the
Site 07 shoreline by recreational users does not result in a potential ELCR or noncancer HI
above USEPA or RIDEM target levels.

Based on concentrations of CVOCs observed through ME 20, the relative stability and/or
degradation of the plume that is interpreted to be occurring, and the overall conclusion of the 2017
HHRA update, the remedy continues to be protective of human health and the environment.
However, since TCE, cis-1,2-DCE, and VC were detected above their PALs for the first time at well
DPTO7-161 during ME 20, the upcoming Fourth Five Year Review should consider increasing the
sample frequency of DPT07-161 to monitor these changes. The upcoming Fourth Five Year Review
should also consider increasing the sample frequency of DPTO07-16S to monitor any potential
upward migration of COCs from DPTQ7-16l.
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7.0 SCHEDULE OF FUTURE FIELD ACTIVITIES

Monitoring Event 21 at Calf Pasture Point is scheduled to occur in September/October 2017. This
will include the annual suite of monitoring wells and piezometers (see Table 1).
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Table 1
Long-Term Monitoring Program
Site 07 - Calf Pasture Point
Former NCBC Davisville
North Kingstown, Rhode Island

Monitoring Well/Piezometer Annual Sampling Biennial Sampling Five Year Sampling Pump Type Migration Pathway Rationale
MWO07-09D X X X Bladder Narr. Bay Leading edge of elevated plume
MWO07-09R X X X Bladder Narr. Bay Increasing Trend, Leading edge of elevated plume
MWO07-11D X X X Bladder Narr. Bay Increasing Trend, Leading edge of plume
MWO07-34D X X X Bladder Narr. Bay Increasing Trend, Leading edge of plume
MWO07-45D X X X Peristaltic Narr. Bay Evaluate plume along Narr. Bay
MWO07-24DUT X X X Bladder East Entrance Increasing Trend
MWO07-19D X X X Bladder Entrance Channel Increasing Trend
MWO07-19S X X X Bladder Entrance Channel Edge of elevated portion of primary plume
MWO07-21D X X X Bladder Entrance Channel Increasing Trend
MWO07-21R X X X Bladder Entrance Channel Shoreline well
MWO07-21S X X X Bladder Entrance Channel Shoreline well
MWO07-23D X X X Bladder Entrance Channel Increasing Trend
MWO07-39D X X X Bladder Entrance Channel Increasing Trend
MWO07-391 X X X Bladder Entrance Channel Edge of elevated portion of primary plume
MWO07-39S X X X Bladder Entrance Channel Edge of elevated portion of primary plume
MWO07-421 X X X Peristaltic Entrance Channel Evaluate elevated portion of primary plume
MWO07-33S X X X Bladder Allen Harbor Increasing Trend
MWO07-33D X X X Bladder Allen Harbor Increasing Trend
P07-05 X X X (1) Peristaltic Discharge Increasing Trend, Primary CVOC discharge area
P07-06 X X X (1)(2) Peristaltic Discharge Increasing Trend, Primary CVOC discharge area
P07-07 X X X (1)(2) Peristaltic Discharge Primary CVOC discharge area
P07-08 X X X (1)(2) Peristaltic Discharge Primary CVOC discharge area
P07-09 X X X (1)(2) Peristaltic Discharge Increasing Trend, Primary CVOC discharge area
P07-10 X X X (1)(2) Peristaltic Discharge Primary CVOC discharge area
P07-15 X X X Peristaltic Discharge Evaluate shoreline discharge
P07-21 X X X Peristaltic Discharge Increasing Trend
P07-23 X X X Peristaltic Discharge Increasing Trend, Primary CVOC discharge area
P07-24 X X X (2) Peristaltic Discharge Increasing Trend, Primary CVOC discharge area
DPT07-09-27D X X Peristaltic Residual Source Evaluate Residual Source Concentrations
DPT07-39-03D X X Peristaltic Residual Source Evaluate Residual Source Concentrations
DPT07-39-03I X X Peristaltic Residual Source Evaluate Residual Source Concentrations
DPT07-39-04D X X Peristaltic Residual Source Evaluate Residual Source Concentrations
MWOQ7-17D X X Bladder Residual Source Evaluate Residual Source Concentrations
MWOQ7-40D X X Peristaltic Source Area Evaluate Source Removal Effectiveness
DPTO7-18I X X Peristaltic Narr. Bay Evaluate Narr. Bay Plume Extent
DPTO07-18S X X Peristaltic Narr. Bay Evaluate Narr. Bay Plume Extent
DPT07-24D X X Peristaltic Narr. Bay Evaluate deep plume
DPT07-29-341 X X Peristaltic Narr. Bay Evaluate Narr. Bay Plume Extent
DPT07-29-34S X X Peristaltic Narr. Bay Evaluate Narr. Bay Plume Extent
MWO07-18D X X Bladder Narr. Bay Confirm leading edge of plume
MWO07-20DA (3) X X Bladder Narr. Bay Confirm leading edge of plume
MWO07-20SA (3) X X Bladder Narr. Bay Confirm leading edge of plume
MWO07-44D X X Bladder Narr. Bay Evaluate secondary Narr. Bay pathway
MWO07-12D X X Bladder Allen Harbor Evaluate lower edge of plume
MWOQ7-37D X X Bladder Allen Harbor Evaluate Allen Harbor Plume Extent
MWOQ7-13D X X Bladder Entrance Channel Evaluate Entrance Channel Plume Extent
MWO07-13S X X Bladder Entrance Channel Evaluate Entrance Channel Plume Extent
MWO07-23S X X Bladder Entrance Channel Evaluate lower edge of plume
MWO07-27D X X Bladder Entrance Channel Evaluate elevated portion of primary plume
MWO07-411 X X Peristaltic Entrance Channel Evaluate Entrance Channel Plume Extent
MWOQ7-43D X X Bladder Entrance Channel Evaluate Entrance Channel Plume Extent
MWO07-43S X X (2) Bladder Entrance Channel Evaluate Entrance Channel Plume Extent
P07-03 X X Peristaltic Discharge Evaluate shoreline discharge
P07-04 X X (2) Peristaltic Discharge Evaluate shoreline discharge
P07-20 X X (2) Peristaltic Discharge Primary CVOC discharge area
P07-22 X X Peristaltic Discharge Evaluate shoreline discharge
MWO07-32D X X Bladder Site 16 Evaluate GW beyond Spink Neck
MWO07-05S X Bladder Source Area Evaluate Source Removal Effectiveness
MWOQ7-05D X Bladder Source Area Evaluate Source Removal Effectiveness
MWO07-05R X Bladder Source Area Evaluate Source Removal Effectiveness
MWOQ7-15D X Bladder Source Area Evaluate Source Removal Effectiveness
DPT07-09-28D X Peristaltic Narr. Bay Evaluate Narr. Bay Plume Extent
DPTO7-161 X Peristaltic Narr. Bay Evaluate Narr. Bay Plume Extent
DPTO07-16S X Peristaltic Narr. Bay Evaluate Narr. Bay Plume Extent
DPTO07-241 X Peristaltic Narr. Bay Evaluate Narr. Bay Plume Extent
DPTO07-30I X Peristaltic Narr. Bay Evaluate Narr. Bay Plume Extent
DPTO07-30S X Peristaltic Narr. Bay Evaluate Narr. Bay Plume Extent
MWO07-03D X Bladder Narr. Bay Evaluate Narr. Bay Plume Extent
MWO07-03S X Bladder Narr. Bay Evaluate Narr. Bay Plume Extent
MWO07-16R X Bladder Narr. Bay Evaluate Narr. Bay Plume Extent
MWO07-28D X Bladder Narr. Bay Evaluate Narr. Bay Plume Extent
MWO07-29D X Bladder Narr. Bay Evaluate Narr. Bay Plume Extent
MWO07-30D X Bladder Narr. Bay Evaluate Narr. Bay Plume Extent
MWO07-45S X Peristaltic Narr. Bay Evaluate Narr. Bay Plume Extent
MWO07-24S X Bladder Entrance Channel Evaluate Entrance Channel Plume Extent
MWOQ7-24D X Bladder Entrance Channel Evaluate Entrance Channel Plume Extent
MWOQ7-10D X Bladder Allen Harbor Evaluate Allen Harbor Plume Extent
MWO07-10S X Bladder Allen Harbor Evaluate Allen Harbor Plume Extent
MWOQ7-25D X Bladder Allen Harbor Evaluate Allen Harbor Plume Extent
MWO07-25R X Bladder Allen Harbor Evaluate Allen Harbor Plume Extent
MWOQ7-35D X Bladder Allen Harbor Evaluate Allen Harbor Plume Extent
MWO07-35S X Bladder Allen Harbor Evaluate Allen Harbor Plume Extent
MWO07-37S X Bladder Allen Harbor Evaluate Allen Harbor Plume Extent
MWO07-38D X Bladder Allen Harbor Evaluate Allen Harbor Plume Extent
MWO07-38S X Bladder Allen Harbor Evaluate Allen Harbor Plume Extent
MWO07-04S X Bladder Source Area Evaluate Source Removal Effectiveness
MWO07-04D X Bladder Source Area Evaluate Source Removal Effectiveness
P07-02 X (2) Peristaltic Discharge Evaluate shoreline discharge
P07-14 X Peristaltic Discharge Increasing Trend
P07-16 X Peristaltic Discharge Evaluate shoreline discharge
P07-17 X Peristaltic Discharge Evaluate shoreline discharge
P07-28 X Peristaltic Discharge Evaluate shoreline discharge
P07-29 X Peristaltic Discharge Evaluate shoreline discharge
MWO07-32R X Bladder Site 16 Evaluate GW beyond Spink Neck

Notes:

(1) Sediment sample will be collected co-located with piezometer

(2) A surface water sampling transect will originate at this location and run perpendicular to the shore. Three samples per transect will be collected as decribed in Worksheet 17-1.

Analytical for site specific list of VOCs

(3) The MWO07-20 well pair was abandoned and reinstalled in December 2016. The reinstalled wells were named MWO07-20SA and MWO7DA. See the Site 07 ME20 Five Year Event Report for details.

Benzene 1,1,2,2-Tetrachloroethane
Chloroform Tetracholoethene
1,2-Dichloroethane 1,1,2-Trichloroethane
1,1-Dichloroethene Trichloroethene
cis-1,2-Dichloroethene Vinyl Chloride

trans-1,2-Dichloroethene
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Table 2

Summary of Depth to Groundwater Measurements and Groundwater Elevations

September 2016

Site 07 - Calf Pasture Point
Former NCBC Davisville
North Kingstown, Rhode Island

. Eleva_tlon OT Depth to Water GW Elevation
Well ID Time Measuring Point (feet BTOC) (feet AMSL)
(feet AMSL)
DPTQ7-18I 15:15 8.9 5.94 2.96
DPT07-18S 15:17 9.23 6.92 2.31
DPT07-39-03I 15:06 7.02 4.63 2.39
DPT07-39-03S 15:05 7.1 4.6 2.50
MWQ7-03S 15:07 15.47 10.95 4.52
MWQ7-04D 15:31 13.26 9.96 3.30
MWQ7-05D 15:00 12.29 9.45 2.84
MWO7-05R - 11.8 - -
MWQ7-05S 15:00 12.48 8.32 4.16
MWQ07-06S 15:27 15.55 10.66 4.89
MWQ7-07S 15:40 21.47 17.7 3.77
MWQ7-09D 15:11 9.71 7.12 2.59
MWO07-09R 15:20 9.24 6.42 2.82
MWQ7-10D 15:21 12.09 9.47 2.62
MWQ7-10S 15:30 11.86 9.63 2.23
MWQ07-11D 15:14 10.7 9.75 0.95
MWQ7-13S 15:08 7.14 4.73 2.41
MWQ7-14D 15:32 13.44 9.87 3.57
MWO7-16R 15:07 7.49 4.51 2.98
MWQ7-17D 15:02 10.05 7.35 2.70
MWQ7-19D 15:02 6.05 3.62 2.43
MWQ07-19S 15:03 6.3 4.13 2.17
MWQ7-20D - 5.1 - -
MWQ7-20S 15:20 4.58 3.39 1.19
MWQ7-21D 15:10 5.96 3.63 2.33
MWO07-21R 15:12 6.8 4.41 2.39
MWQ7-21S 15:11 6.65 4.28 2.37
MWQ7-22D 15:42 16.94 13.86 3.08
MWQ7-22S 15:36 17.11 13.62 3.49
MWQ7-23D 15:15 6.07 3.59 2.48
MWQ7-23S 15:16 6.47 4.48 1.99
MWQ7-24DUT 15:28 6.31 3.89 2.42
MWQ7-24S 15:30 6.23 3.75 2.48
MWQ7-25D 15:08 11.48 8.85 2.63
MWO7-25R 15:07 11.95 9 2.95
MWQ7-27D 15:26 9.84 7.39 2.45
MWQ7-27S 15:26 10.38 7.38 3.00
MWQ7-28D 15:19 9.07 6.7 2.37
MWQ7-29D 15:00 7.65 4.64 3.01
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Table 2

Summary of Depth to Groundwater Measurements and Groundwater Elevations

September 2016

Site 07 - Calf Pasture Point
Former NCBC Davisville
North Kingstown, Rhode Island

. Eleva_tlon OT Depth to Water GW Elevation
Well ID Time Measuring Point (feet BTOC) (feet AMSL)
(feet AMSL)
MWO07-32R 15:00 7.86 6.88 0.98
MWQ7-33D 15:06 5.57 2.8 2.77
MWO07-33R 15:05 4.63 2.2 2.43
MWQ7-33S 15:04 5.57 3 2.57
MWQ7-34D 15:20 8.18 5.61 2.57
MWQ7-35S 15:02 9.21 6.5 2.71
MWQ7-37D 15:20 6.48 3.83 2.65
MWQ7-37S 15:20 6.57 3.01 3.56
MWQ07-38S 15:00 13.67 11.15 2.52
MWO07-39D 15:19 9.98 7.47 2.51
MWQ07-39I 15:17 9.9 7.5 2.40
MWQ7-39S 15:18 9.98 7.52 2.46
MWO07-411 15:22 10.29 7.51 2.78
MWQ7-421 15:05 9.86 7.39 2.47
MWQ7-45D 15:16 9.77 7.15 2.62
MWO07-45S 15:15 9.66 7.68 1.98
Allen Harbor
Staff Gauge 13:00 NA 1.30 NA

o Ok WON P

. Water level measurements taken on September 22, 2016
. Measuring point elevations based on October 2010 settlement survey data

. AMSL = Above Mean Sea Level, BTOC = below top of casing

. NA=not applicable

. GW elevation not collected from MW-05R due to ungoing groundwater study
. Well MW07-20D was inundated with sand during the 2016 synoptic water level round.

GW elevation for the well are not included.
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Table 3
Groundwater Quality Parameters Measured Prior to Sampling Monitoring Wells
Site 07 - Calf Pasture Point
Former NCBC Davisville
North Kingstown, Rhode Island

Specific
Depth To Water (ft Conductance Dissolved Oxygen
Well ID Event Date Time of Reading BTOC) Temperature °C (mS/cm) (mg/L) pH (S.U.) ORP (mV) Turbidity (NTU) SALINITY (ppt)
DPT07-09/27D 07 ME20 9/20/2016 11:25 8.97 14.00 551.8 0.04 6.87 -25.80 4.54 0.27
DPT07-09/28D 07 ME20 9/27/2016 15:51 11.37 11.80 6916 0.00 6.64 12.00 0.99 3.81
DPTO07-161 07 ME20 9/22/2016 9:50 8.25 13.90 16162 0.53 6.69 12.10 0.56 9.50
DPT07-16S 07 ME20 9/22/2016 9:58 8.77 14.40 3298 0.20 6.83 -12.00 3.79 1.74
DPTO07-181 07 ME20 9/22/2016 11:45 6.86 13.50 9647 0.00 6.56 56.90 1.41 5.45
DPT07-18S 07 ME20 9/22/2016 11:41 7.92 17.00 3719 0.00 7.01 -93.20 8.36 1.97
DPT07-24D 07 ME20 9/22/2016 12:51 6.79 15.20 17827 0.00 633.00 11.80 7.29 10.57
DPT07-241 07 ME20 9/22/2016 12:40 5.32 13.10 16948 0.00 6.65 71.40 3.08 10.04
DPT07-29/341 07 ME20 9/21/2016 9:47 7.79 14.20 8357 0.00 6.26 31.00 24.10 4.67
DPT07-29/34S 07 ME20 9/21/2016 9:09 8.26 18.00 5149 0.00 6.52 -71.20 483 2.77
DPTO07-301 07 ME20 9/22/2016 9:35 8.44 12.90 39662 0.06 6.53 46.50 4.94 25.33
DPT07-30S 07 ME20 9/22/2016 10:25 10.24 14.20 1819 0.00 7.03 -55.80 3.11 0.93
DPT07-39/03D 07 ME20 9/16/2016 10:24 5.21 11.60 554.6 0.30 6.05 -38.50 3.66 0.27
DPT07-39/03I 07 ME20 9/28/2016 9:21 5.82 10.80 521.9 0.00 6.75 -96.20 3.40 0.25
DPT07-39/04D 07 ME20 10/5/2016 11:00 5.11 11.30 664 0.91 6.51 -64.30 4.20 0.26
MWO07-03D 07 ME20 9/20/2016 14:45 11.53 14.80 397.7 0.35 6.99 -60.10 3.28 0.19
MWO07-03S 07 ME20 9/20/2016 15:40 11.17 16.50 298.9 1.94 7.44 47.90 3.77 0.14
MWO07-04D 07 ME20 9/19/2016 10:20 12.75 12.60 268.9 0.38 6.67 114.70 over range 0.13
MWO07-04S 07 ME20 9/19/2016 10:27 13.01 15.00 414 0.88 6.82 60.90 4.58 0.20
MWO07-05D 07 ME20 9/20/2016 15:27 9.68 14.20 321.6 0.15 6.42 8.90 11.50 0.15
MWO07-05S 07 ME20 9/20/2016 14:45 8.60 14.30 331.2 0.20 7.18 -50.10 14.00 0.16
MWO07-09D 07 ME20 9/20/2016 9:32 8.28 13.50 3317 0.00 6.65 -35.20 6.68 1.75
MWO07-09R 07 ME20 9/19/2016 10:25 6.98 13.00 19161 0.00 7.07 -176.30 1.82 11.42
MWO07-10D 07 ME20 9/20/2016 11:35 10.10 13.00 304.4 1.11 6.50 55.70 59.70 0.15
MWO07-10S 07 ME20 9/20/2016 11:36 NA 19.30 388.6 5.61 7.25 -49.50 4.21 0.19
MWO07-11D 07 ME20 9/21/2016 10:10 9.11 10.90 15200 0.00 6.53 12.60 84.80 8.87
MWO07-12D 07 ME20 9/23/2016 11:41 9.01 14.60 783 0.00 5.96 133.20 42.80 0.39
MWO07-13D 07 ME20 9/21/2016 14:00 5.85 12.70 1156 0.00 7.33 13.70 99.70 0.58
MWO07-13S 07 ME20 9/21/2016 13:20 4.52 15.20 2173 0.00 7.19 -102.10 20.50 1.12
MWO07-15D 07 ME20 9/27/2016 15:05 11.40 12.70 301.4 0.41 7.18 54.90 4.02 0.14
MWO07-16R 07 ME20 9/22/2016 10:55 6.90 16.10 35899 0.30 7.04 -205.90 0.98 22.69
MWO07-17D 07 ME20 9/20/2016 10:53 8.47 13.10 497.3 0.94 6.13 10.20 3.17 0.24
MWO07-18D 07 ME20 9/22/2016 12:56 5.38 13.30 37317 0.02 6.97 -58.10 4.80 23.64
MWO07-19D 07 ME20 9/21/2016 14:50 3.61 15.80 5409 0.09 6.91 1.30 13.90 2.93
MWO07-19S 07 ME20 9/21/2016 14:35 4.10 14.60 1040 0.75 7.78 15.20 3.01 0.52
MWO07-20D 07 ME20 1/16/2017 9:43 9.50 11.88 29916 0.78 8.09 -207.90 8.96 21.90
MWO07-20S 07 ME20 9/22/2016 12:25 4.00 23.10 38137 0.47 6.90 -8.80 3.37 24.22
MWO07-21D 07 ME20 9/23/2016 9:35 5.15 14.10 5283 0.00 6.73 15.50 14.20 2.86
MWO07-21R 07 ME20 9/23/2016 10:41 5.30 15.40 6086 0.00 6.78 36.50 4.38 3.33
MwWO07-21S 07 ME20 9/23/2016 9:00 5.67 15.30 1596 0.00 6.52 44.50 3.06 0.81
MWO07-23D 07 ME20 9/21/2016 11:45 4.60 14.70 4370 0.37 7.92 -30.60 4.98 2.34
MWO07-23S 07 ME20 9/21/2016 11:25 4.69 21.70 10886 0.15 6.84 -72.80 1.19 6.15
MWO07-24D 07 ME20 9/23/2016 9:25 5.50 14.30 18967 1.73 7.50 -3.30 4.13 1.29
MWO07-24DUT 07 ME20 9/23/2016 9:43 5.50 14.80 9314 0.11 6.95 10.50 4.72 5.24
MWO07-24S 07 ME20 9/23/2016 10:40 11.80 16.10 29493 1.45 7.59 -11.30 4.68 18.34
MWO07-25D 07 ME20 9/20/2016 9:59 9.51 11.50 165.6 0.64 6.16 127.70 4.26 0.08
MWO07-25R 07 ME20 9/20/2016 10:00 18.10 12.40 640.2 0.29 7.13 -77.10 3.05 0.30
MwWO07-27D 07 ME20 9/28/2016 15:30 8.29 10.40 1072 0.00 6.64 -11.50 9.05 0.53
MWO07-28D 07 ME20 9/28/2016 12:04 7.81 10.30 6638 0.73 6.60 -12.00 34.20 3.65
MWO07-29D 07 ME20 9/22/2016 9:48 6.88 13.40 26616 0.00 6.36 -19.60 17.30 16.33
MWO07-30D 07 ME20 9/22/2016 10:35 6.53 13.30 10349 4.56 7.50 77.80 0.87 6.63
MwWO07-32D 07 ME20 9/28/2016 9:55 7.60 14.30 39288 4.59 9.56 16.40 2.31 25.06
MWO07-32R 07 ME20 9/28/2016 9:00 7.50 14.50 39143 0.69 7.24 69.50 3.24 24.97
MWO07-33D 07 ME20 9/28/2016 10:10 3.83 12.20 322.6 0.00 6.90 -46.30 1.81 0.17
MWO07-33S 07 ME20 9/28/2016 9:10 NA 16.80 25607 0.06 5.60 63.50 3.40 15.68
MWO07-34D 07 ME20 9/20/2016 15:28 6.18 15.10 12937 0.00 6.33 -13.20 21.50 7.47
MWO07-35D 07 ME20 9/21/2016 9:35 7.50 12.40 205.8 0.97 7.10 95.90 over range 0.10
MWO07-35S 07 ME20 9/21/2016 9:32 6.46 16.50 181.3 8.84 6.31 73.40 3.09 0.09
MWO07-37D 07 ME20 9/27/2016 15:50 4.43 13.20 3728 0.03 6.20 27.40 24.50 1.99
MWO07-37S 07 ME20 9/27/2016 9:25 3.67 16.00 47876 0.28 6.04 36.30 3.87 31.22
MWO07-38D 07 ME20 9/19/2016 10:35 11.77 11.60 157.5 0.10 6.03 181.70 7.88 0.07
MWO07-38S 07 ME20 9/19/2016 9:55 11.76 13.60 234.9 4.22 6.77 147.50 26.50 0.11
MWO07-39D 07 ME20 9/23/2016 10:50 8.23 12.70 2311 0.02 7.23 -12.90 2.98 1.19
MWO07-391 07 ME20 9/23/2016 9:00 8.09 11.80 2553 0.00 6.93 -14.00 4.96 1.33
MWO07-39S 07 ME20 9/23/2016 10:20 8.18 12.60 1061 0.18 6.91 -29.30 16.10 0.53
MWO07-40D 07 ME20 9/20/2016 10:30 8.46 12.80 339.3 0.20 6.35 57.40 6.67 0.16
MWO07-411 07 ME20 9/21/2016 14:15 7.73 13.90 1748 0.00 6.50 -26.50 22.00 0.89
MWO07-421 07 ME20 9/21/2016 14:59 8.31 13.40 2183 0.00 6.69 1.10 9.96 1.13
MWO07-43D 07 ME20 9/23/2016 11:40 6.50 15.30 755 0.51 7.64 25.30 1.05 3.96
MWO07-43S 07 ME20 9/23/2016 11:44 4.97 20.00 45998 0.02 6.73 -31.10 4.37 29.9
MWO07-44D 07 ME20 9/21/2016 12:13 7.79 16.20 6125 0.00 6.81 -13.10 16.80 3.41
MWO07-45D 07 ME20 9/20/2016 9:30 9.22 13.10 1685 0.14 7.17 -11.20 4.70 0.84
MWO07-45S 07 ME20 9/16/2016 10:20 10.02 13.90 491.7 0.00 7.29 -136.80 4.75 0.24

mS/cm = Millisiemens per centimeter

mg/L = Milligrams per liter

mV = Millivolts
NM = Not measured
°C = Degrees celsius

NTU = Nephelometric turbidity unit

BTOC = Below top of casing

S.U. = Standard pH units
ppt=parts per thousand
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Table 4

Groundwater Quality Parameters Measured Prior to Sampling Piezometers
Site 07 - Calf Pasture Point

North Kingstown, Rhode Island

Former NCBC Davisville

Depth To
Time of Water (ft Specific Conductance | Dissolved Oxygen Turbidity SALINITY
Piezometer ID| Event Date Reading BTOC) Temperature °C (mS/cm) (mg/L) pH (S.U.) ORP (MmV) (NTU) (ppt)
P07-02 ME 20 | 9/26/2016 10:55 3.37 19.50 21592 0.57 8.01 -100.1 5.35 13.05
P07-03 ME 20 | 9/26/2016 10:43 4.00 17.90 25043 0.29 7.22 -107.2 1.46 15.29
P07-04 ME 20 | 9/26/2016 12:48 5.39 20.70 43355 0.63 8.91 -175.1 132 27.99
P07-05 ME 20 | 9/26/2016 12:28 5.59 17.30 8279 0.12 7.00 -241.0 2.13 4.67
P07-06 ME 20 | 9/26/2016 13:00 4.67 19.60 10444 0.34 7.76 -103.3 1.86 5.92
P07-07 ME 20 | 9/27/2016 13:23 4.59 18.20 22661 0.00 6.70 -48.3 1.08 13.72
P07-08 ME 20 | 9/16/2016 15:15 5.10 19.70 20524 0.05 6.56 -80.5 4.70 12.21
P07-09 ME 20 | 9/16/2016 14:36 4.08 20.30 7,621 0.00 6.49 -45.6 1.02 4.21
P07-10 ME 20 | 9/16/2016 13:35 4.14 19.40 19583 0.10 6.14 -44.5 1.40 11.70
P07-14 ME 20 | 9/27/2016 14:20 5.50 20.50 48411 0.45 7.79 -223.0 4.30 31.65
P07-15 ME 20 | 9/27/2016 13:40 5.65 21.50 37161 0.64 7.65 -86.5 657 23.57
P07-16 ME 20 | 9/28/2016 11:25 2.95 16.80 5068 0.21 6.33 -46.6 4.72 2.74
P07-17 ME 20 | 9/28/2016 13:06 4.00 17.10 14509 0.89 6.10 -19.7 410 8.53
P07-20 ME 20 | 9/27/2016 12:44 2.75 19.00 35500 0.60 6.68 -85.4 281 22.35
P07-21 ME 20 | 9/27/2016 12:30 4.80 21.50 37908 1.71 7.53 -88.3 575 17.20
P07-22 ME 20 | 9/27/2016 11:32 2.40 20.80 40510 0.35 8.09 -196.4 344 25.45
P07-23 ME 20 | 9/27/2016 11:53 4.63 18.30 47310 0.29 6.97 -47.9 0.88 30.84
P07-24 ME 20 | 9/16/2016 13:26 4.63 21.60 31,398 0.05 7.21 -108.3 0.43 19.63
P07-28 ME 20 | 9/27/2016 10:40 4.10 17.90 40568 0.43 6.35 -40.7 4.19 25.99
P07-29 ME 20 | 9/27/2016 11:45 4.15 18.40 30913 0.87 6.53 -54.5 27.40 19.26

mS/cm = Millisiemens per centimeter
mg/L = Milligrams per liter

mV = Millivolts

NM = Not measured
NTU = Nephelometric turbidity unit

BTOC = Below top of casing

S.U. = Standard pH units
°C = Degrees celsius
ppt=parts per thousand
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Table 5

Analytical Results - Monitoring Wells

Site 07 - Calf Pasture Point

Former NCBC Davisville, North Kingstown, Rhode Island

LOCATION ID DPT07-09-27D|DPT07-09-28D] DPTO07-16] | DPT07-16S | DPTO07-18] | DPT07-18] | DPT07-18S | DPTO07-24D | DPTO07-241 | DPT07-29-341 | DPT07-29-34S
SAMPLE DATE 9/20/2016 | 9/27/2016 | 9/22/2016 | 9/22/2016 | 9/22/2016 | 9/22/2016 | 9/22/2016 | 9/22/2016 | 9/22/2016 | 9/21/2016 | 9/21/2016
PARAMETER QC IDENTIFIER DuP
SDG R0864 R0928 R0886 R0886 R0886 R0886 R0886 R0886 R0886 R0868 R0868
METHOD PAL

VOLATILES (UGIL)
1,1,2,2-TETRACHLOROETHANE 8260 NE 680 J <0.3UJ 9.5 <0.5UJ <0.5UJ <0.5UJ <1.0U 9.9 <0.5UJ 3.8 <1.0U
1,1,2-TRICHLOROETHANE 8260 <0.5U
1,1-DICHLOROETHENE 8260 <1.0U
1,2-DICHLOROETHANE 8260 <1.0U . . . .
BENZENE 8260 <0.5U <0.5U <0.5U <1.0U <0.5U <0.5U <1.0U <1.0U
CHLOROFORM 8260 <1l0U <1l0U <1l0U <1l0U <1l0U <1l0U <1l0U <1l0U
CIS-1,2-DICHLOROETHENE 8260 <0.5U <05U <0.5U <1.0U 19 <1.0U <1.0U
TETRACHLOROETHENE 8260 <1.0U <1.0U <1.0U <2.0U <1.0U <1.0U <2.0U <2.0U
TRANS-1,2-DICHLOROETHENE|[ 8260 <1.0U <1.0U <1.0U <2.0U 3.5 <1.0U <2.0U <2.0U
TRICHLOROETHENE 8260 <1.0U <1.0U <1.0U <1.0U 99.8 19 <1.0U <1.0U
VINYL CHLORIDE 8260 <1.0U 0.7 0.8 <1.0U 6.5 <1.0U <1.0U <1.0U
TOTAL CVOCs 8260 <1U 8.3 8.8 6.5 272 4.7 16 <2U

DARK SHADING - CRITERIA EXCEEDED;

LIGHT SHADING - DETECTED; U - NOT DETECTED;
J - QUANTITATION APPROXIMATE; R - REJECTED;
NA - NOT ANALYZED OR NOT APPLICABLE




Table 5
Analytical Results - Monitoring Wells
Site 07 - Calf Pasture Point
Former NCBC Davisville, North Kingstown, Rhode Island

LOCATION ID DPT07-301 | DPT07-30S [ DPT07-30S |DPT07-39-03D| DPT07-39-03| |DPT07-39-04D| MWO07-03D | MWO07-03S [ MWwWO07-04D | MWO07-04S | MWO07-05D
SAMPLE DATE 9/22/2016 9/22/2016 9/22/2016 9/16/2016 9/28/2016 9/16/2016 9/20/2016 9/20/2016 9/19/2016 9/19/2016 9/20/2016
PARAMETER QC IDENTIFIER DUP
SDG R0868 R0886 R0886 R0864 R0928 R0864 R0868 R0868 R0864 R0864 R0868
METHOD PAL
VOLATILES (UGIL)
1,1,2,2-TETRACHLOROETHANH 8260 <1.0U <0.5UJ <0.5UJ 8200 288 J- 10000 <1.0U <1.0U 230 <1.0U 41
1,1,2-TRICHLOROETHANE 8260 <1.0U <0.5U <0.5U 170 22.5J- <1.0U <1.0U <50 U <1.0U <20 U
1,1-DICHLOROETHENE 8260 <1.0U <1.0U <1.0U 12 <1.0U <1.0U <50 U <1.0U <20 U
1,2-DICHLOROETHANE 8260 <1.0U <1.0U <1.0U <14.4UJ <1.0U <1.0U <1.0U <50 U <1.0U <20 U
BENZENE 8260 <1.0U <0.5U <0.5U 5.2 <142 UJ 1.3J <1.0U <1.0U <50 U <1.0U <20 U
CHLOROFORM 8260 <1.0U <1.0U <1.0U <20.4UJ <1.0U <1.0U <50 U <1.0U <20 U
CIS-1,2-DICHLOROETHENE 8260 <1.0U <0.5U <0.5U 2000 J CY(ONE 12 <1.0U <50 U <1.0U <20 U
TETRACHLOROETHENE 8260 <2.0U <1.0U <1.0U <2.0U <2.0U <40 U
TRANS-1,2-DICHLOROETHENE 8260 <2.0U <1.0U <1.0U 550 J YANE < 1000 U
TRICHLOROETHENE 8260 <1.0U <1.0U <1.0U 38000 EPIONE
VINYL CHLORIDE 8260 <1.0U <1.0U <1.0U 61J 77.0 J-
TOTAL CVOCs 8260 <2U <1U <1U

DARK SHADING - CRITERIA EXCEEDED;

LIGHT SHADING - DETECTED; U - NOT DETECTED;
J - QUANTITATION APPROXIMATE; R - REJECTED;
NA - NOT ANALYZED OR NOT APPLICABLE



Table 5

Analytical Results - Monitoring Wells
Site 07 - Calf Pasture Point
Former NCBC Davisville, North Kingstown, Rhode Island

LOCATION ID MWO07-05S [ MWO07-09D [ Mwo07-09D | MWwO07-09R | MWO07-10D | MWwWO07-10D [ MWwWO07-10S | MwO07-11D | MwO07-12D | MWO07-13D | MWO07-13S
SAMPLE DATE 9/20/2016 9/20/2016 9/20/2016 9/19/2016 9/20/2016 9/20/2016 9/20/2016 9/21/2016 9/23/2016 9/21/2016 9/21/2016
PARAMETER QC IDENTIFIER DUP DUP
SDG R0868 R0864 R0864 R0864 R0864 R0864 R0864 R0868 R0887 R0886 R0886
METHOD PAL

VOLATILES (UGIL)
1,1,2,2-TETRACHLOROETHANE 8260 NE <1.0U <50 U <50 U <1.0U 52 52 <1.0U 44.] 15.7 R R
1,1,2-TRICHLOROETHANE 8260 <1.0U <50 U <50 U 4.5 <5.0UJ <1.0U 1.0 J+ R R
1,1-DICHLOROETHENE 8260 <1.0U <50 U <50 U <1.0U <2.0U <5.0U <1.0U <25U <1.0U R R
1,2-DICHLOROETHANE 8260 <1.0U <50 U <50 U 2.2 <2.0U <5.0U <1.0U <25U <1.0U R R
BENZENE 8260 <1l.0U <50U <50U <1l.0U <2.0U <5.0U <1.0U <25U 3.9 R R
CHLOROFORM 8260 <1l.0U <50U <50U <1l.0U <2.0U <5.0U <1l.0U <25U <1.0U R R
CIS-1,2-DICHLOROETHENE 8260 3900 J 4000 J 250 6.5 J 7.2 <1.0U 670 16.3 0.7J R
TETRACHLOROETHENE 8260 <2.0U 5.4 <10U <2.0U <50 U <1.0U R R
TRANS-1,2-DICHLOROETHENE 8260 300J 290J <50 UJ R R
TRICHLOROETHENE 8260 1000 J 980 J 62 J+ 160 1.3J R
VINYL CHLORIDE 8260 15J <2.0U R R
TOTAL CVOCs 8260 2.0

DARK SHADING - CRITERIA EXCEEDED;

LIGHT SHADING - DETECTED; U - NOT DETECTED;
J - QUANTITATION APPROXIMATE; R - REJECTED;
NA - NOT ANALYZED OR NOT APPLICABLE




Table 5

Analytical Results - Monitoring Wells
Site 07 - Calf Pasture Point
Former NCBC Davisville, North Kingstown, Rhode Island

LOCATION ID MWO07-15D | MWO07-16R [ MWO07-17D | Mwo07-18D | MWwO07-19D | MWO07-19S | MWO07-19S [ MWO07-20DA | MWO07-20DA | MWO07-20S | MWO07-21D

SAMPLE DATE 9/27/2016 9/22/2016 9/20/2016 9/22/2016 9/21/2016 9/21/2016 9/21/2016 1/13/2017 1/13/2017 9/22/2016 9/23/2016

PARAMETER QC IDENTIFIER DUP DUP
SDG R0887 R0886 R0864 R0868 R0868 R0868 R0868 S0037 S0037 R0886 R0886
METHOD PAL

VOLATILES (UGIL)
1,1,2,2-TETRACHLOROETHANE 8260 NE 1320 < 0.5 UJ 5600 <1.0U <20U 490 480 J <1.0U <1.0U < 0.5 UJ 114 )
1,1,2-TRICHLOROETHANE 8260 <50.0U <0.5U <1.0U <20U <50 U <1.0U <1.0U <0.5U
1,1-DICHLOROETHENE 8260 <100 U <1.0U <50 U <1.0U <20U <50 U <50 U <1.0UJ <1.0UJ <1.0U <100 U
1,2-DICHLOROETHANE 8260 <100 U <1.0U <50 U <1.0U <20U <50 U <50 U <1.0U <1.0U <1.0U <100 U
BENZENE 8260 <50.0 U <0.5U <50 U <1.0U <20U <50 U <50 U <1.0U <1.0U <0.5U <50.0 U
CHLOROFORM 8260 <50 U <1.0U <1.0U <1.0U <100 U
CIS-1,2-DICHLOROETHENE 8260 760 1600 1700 J <1.0U <1.0U <0.5U
TETRACHLOROETHENE 8260 273 <2.0U <40 U <100 U <2.0U <2.0U <1.0U
TRANS-1,2-DICHLOROETHENE 8260 <2.0U <40 UJ <100 UJ 130 J <2.0U <2.0U <1.0U
TRICHLOROETHENE 8260 6180 4200 4500 J <1.0U <1.0U <1.0U
VINYL CHLORIDE 8260 <50 U <50 U <1.0U <1.0U <1.0U <100 U
TOTAL CVOCs 8260 6300 6900 <2U <2U <1U 6580

DARK SHADING - CRITERIA EXCEEDED;
LIGHT SHADING - DETECTED; U - NOT DETECTED;
J - QUANTITATION APPROXIMATE; R - REJECTED;
NA - NOT ANALYZED OR NOT APPLICABLE



Table 5
Analytical Results - Monitoring Wells
Site 07 - Calf Pasture Point
Former NCBC Davisville, North Kingstown, Rhode Island

LOCATION ID MWO07-21R [ Mwo07-21S [ Mwo07-23D [ Mwo07-23S | MWO07-24D | MW07-24DUT | MW07-24DUT | MWO07-24S | MWO07-25D | MWO07-25R | MWO07-27D
SAMPLE DATE 9/23/2016 9/23/2016 9/21/2016 9/21/2016 9/23/2016 9/23/2016 9/23/2016 9/23/2016 9/20/2016 9/20/2016 9/28/2016
PARAMETER QC IDENTIFIER DuUP
SDG R0886 R0886 R0868 R0868 R0887 R0887 R0887 R0886 R0864 R0864 R0928
METHOD PAL

VOLATILES (UG/L)
1,1,2,2-TETRACHLOROETHANH 8260 NE 386 J 742 <25U <1.0U <0.5UJ <05U <0.5U <05U 67 <5.0U 792 J-
1,1,2-TRICHLOROETHANE 8260 <1.0U <0.5UJ 150+ 1.7 3+ <0.5U <10U <5.0U
1,1-DICHLOROETHENE 8260 <1.0U <1.0UJ <1.0U <1.0U <1.0U <10U <5.0U <69.3UJ
1,2-DICHLOROETHANE 8260 <1.0U <1.0UJ 0.7J 0.8J <1.0U <10U <5.0U <28.7UJ
BENZENE 8260 <1.0U <0.5UJ <05U <05U <05U <10U <5.0U <28.4UJ
CHLOROFORM 8260 <1l0U <1.0UJ <1l0U <1l0U <1l0U <10U <50U <40.7 UJ
CIS-1,2-DICHLOROETHENE 8260 <1.0U <0.5UJ
TETRACHLOROETHENE 8260 <2.0U <1.0UJ
TRANS-1,2-DICHLOROETHENE 8260 <2.0U <1.0UJ
TRICHLOROETHENE 8260 <1.0U <1.0UJ
VINYL CHLORIDE 8260 <1.0U <1.0UJ
TOTAL CVOCs 8260 <2U <1U

DARK SHADING - CRITERIA EXCEEDED;

LIGHT SHADING - DETECTED; U - NOT DETECTED;
J - QUANTITATION APPROXIMATE; R - REJECTED;
NA - NOT ANALYZED OR NOT APPLICABLE



Table 5
Analytical Results - Monitoring Wells
Site 07 - Calf Pasture Point
Former NCBC Davisville, North Kingstown, Rhode Island

LOCATION ID MWO07-28D | MWO07-29D | MWO7-30D | MWO07-32D | MWO7-32R_| MWO07-32R_| MWO07-33D | MWO07-33D_| MWO07-33S | MWO07-34D | MWO07-35D
SAMPLE DATE 9/28/2016 9/22/2016 9/22/2016 9/28/2016 9/28/2016 9/28/2016 9/28/2016 9/28/2016 9/28/2016 9/20/2016 9/21/2016
PARAMETER QC IDENTIFIER DUP DUP
SDG R0928 R0886 R0886 R0928 R0928 R0928 R0928 R0928 R0928 R0868 R0868
METHOD PAL

VOLATILES (UGIL)
1,1,2,2-TETRACHLOROETHANE 8260 <0.3UJ <0.5UJ <0.5UJ <0.3U <0.3UJ <0.3UJ <0.3UJ <0.3UJ <0.3UJ 82 J <100 U
1,1,2-TRICHLOROETHANE 8260 <0.4 UJ <0.5U <0.5U <0.4U <0.4 UJ <0.4 UJ <0.4 UJ <0.4 UJ <04u)  |FFI  <100U |
1,1-DICHLOROETHENE 8260 <0.7 UJ <1.0U <1.0U <0.7 UJ <0.7 UJ <0.7 UJ <0.7 UJ <0.7 UJ <0.7 UJ <25U <100 U
1,2-DICHLOROETHANE 8260 <0.3UJ <1.0U <1.0U <0.3U <0.3UJ <0.3UJ <0.3UJ <0.3UJ <0.3UJ <25U <100 U
BENZENE 8260 <0.3UJ <0.5U <05U <0.3U <0.3UJ <0.3UJ <0.3UJ <0.3UJ <0.3UJ <25U <100 U
CHLOROFORM 8260 <0.4 UJ <1.0U <1.0U <0.4U <0.4 UJ <0.4 UJ <0.4 UJ <0.4 UJ <0.4 UJ <25U <100 U
CIS-1,2-DICHLOROETHENE 8260 <0.3UJ <0.5U 110+ <0.3U <0.3UJ <0.3UJ 11.0 J- 11.2J- <03u)  ET  <100U |
TETRACHLOROETHENE 8260 <0.6 UJ <1.0U <1.0U <0.6U <0.6 UJ <0.6 UJ <0.6 UJ < 0.6 UJ <0.6 UJ <50 U <200 U
TRANS-1,2-DICHLOROETHENE|[ 8260 <0.3UJ <1.0U <1.0U <0.3U <0.3UJ <0.3UJ 2.2 J- 2.2 J- <0.3UJ 39 <200 UJ
TRICHLOROETHENE 8260 <0.4UJ <1.0U <1.0U <0.4U <0.4UJ <0.4UJ 6.1 J- 6.1J- 690 150 J
VINYL CHLORIDE 8260 <0.5UJ <1.0U <1.0U <0.5UJ <0.5UJ <0.5UJ <0.5UJ <0.5UJ <0.5UJ <25U <100 U
TOTAL CVOCs 8260 <0.7U <1U 1.1 <0.7U <0.7U <0.7U 19.3 19.5 0.4 1900 150

DARK SHADING - CRITERIA EXCEEDED;

LIGHT SHADING - DETECTED; U - NOT DETECTED;
J - QUANTITATION APPROXIMATE; R - REJECTED;
NA - NOT ANALYZED OR NOT APPLICABLE



Table 5

Analytical Results - Monitoring Wells
Site 07 - Calf Pasture Point
Former NCBC Davisville, North Kingstown, Rhode Island

LOCATION ID MWO07-35S [ Mw07-35S [ Mwo07-37D | MWwWO07-37S | MWO07-38D | MWO07-38S [ MWO07-39D MWO07-39I MWO07-39I MWO07-39S [ MWO07-40D
SAMPLE DATE 9/21/2016 9/21/2016 9/27/2016 9/27/2016 9/19/2016 9/19/2016 9/23/2016 9/23/2016 9/23/2016 9/23/2016 9/20/2016
PARAMETER QC IDENTIFIER DUP DUP
SDG R0868 R0868 R0887 R0887 R0864 R0864 R0886 R0887 R0887 R0886 R0864
METHOD PAL

VOLATILES (UGIL)
1,1,2,2-TETRACHLOROETHANE 8260 <1.0U <1.0U 58.6 J- <05U 30 <1.0U 300 J 1040 1270 1650 J+ 1100 J
1,1,2-TRICHLOROETHANE 8260 <1.0UJ <1.0U <5.0UJ <05U <5.0U <1.0U 186 <250U <2s0U_ FZREE  <s0u |
1,1-DICHLOROETHENE 8260 <1.0UJ <1.0U <10.0 UJ <1.0U <5.0U <1.0U <100 U <500 U <500 U <250 U <50 U
1,2-DICHLOROETHANE 8260 <1.0U <1.0U <10.0 UJ <1.0U <5.0U <1.0U <100 U <500 U <500 U <250 U <50 U
BENZENE 8260 <1.0UJ <1.0U <5.0 UJ <05U <5.0U <1.0U <50.0 U <250 U <250 U <125U <50 U
CHLOROFORM 8260 <1.0UJ <1l.0U <10.0UJ <1.0U <5.0U <1l.0U <100U <500 U <500 U <250 U <50U
CIS-1,2-DICHLOROETHENE 8260 <1.0UJ <1.0U 30.9 J- <05U <5.0U <1.0U 1830 2680 2990 1370 J+
TETRACHLOROETHENE 8260 <2.0UJ <2.0U <10.0 UJ <1.0U 26
TRANS-1,2-DICHLOROETHENE 8260 <2.0UJ <2.0U 14.6 J- 279 530 635 170 J+
TRICHLOROETHENE 8260 <1.0UJ <1.0U 460 J- 170 9980 16000 18000 13800 J+ 5200 J
VINYL CHLORIDE 8260 <1.0UJ <1.0U <10.0 UJ <1.0U <5.0U <1.0U 98.0J <500 U <500 U <250 U <50 U
TOTAL CVOCs 8260 <2U <2U 564 <1U 230 <2U 20300 22900 17100 6600

DARK SHADING - CRITERIA EXCEEDED;
LIGHT SHADING - DETECTED; U - NOT DETECTED;
J - QUANTITATION APPROXIMATE; R - REJECTED;
NA - NOT ANALYZED OR NOT APPLICABLE



Table 5

Analytical Results - Monitoring Wells
Site 07 - Calf Pasture Point
Former NCBC Davisville, North Kingstown, Rhode Island

LOCATION ID MWO07-41l MWO07-42l MWO07-43D | MWO07-43S | MWO07-44D | MWwO07-45D | MWO07-45S
SAMPLE DATE 9/21/2016 9/21/2016 9/23/2016 9/23/2016 9/21/2016 9/20/2016 9/16/2016
PARAMETER QC IDENTIFIER
SDG R0868 R0868 R0886 R0887 R0868 R0864 R0864
METHOD PAL

VOLATILES (UGIL)
1,1,2,2-TETRACHLOROETHANE 8260 NE 720 860 < 0.5 UJ <0.5U <5.0U <50 U <1.0U
1,1,2-TRICHLOROETHANE 8260 <05U <05U 8.4J <50U <1.0U
1,1-DICHLOROETHENE 8260 <1.0U <1.0U <5.0U <50 U <1.0U
1,2-DICHLOROETHANE 8260 <1.0U <1.0U <5.0U <50 U <1.0U
BENZENE 8260 <05U <05U <5.0U <50 U <1.0U
CHLOROFORM 8260 <1.0U <1.0U <5.0U <50 U <1.0U
CIS-1,2-DICHLOROETHENE 8260 3300 6100 0.6 <05U 57 | 2000 T
TETRACHLOROETHENE 8260 <1.0U <1.0U <10 U <100 U <2.0U
TRANS-1,2-DICHLOROETHENE 8260 630 J <1.0U <1.0U <10 UJ <100 U <2.0U
TRICHLOROETHENE 8260 2500 9000 0.4J <1.0U 240 1200 J <1.0U
VINYL CHLORIDE 8260 88 J 140 J <1.0U <1.0U <5.0U <50 U <1.0U
TOTAL CVOCs 8260 1.0 <1U 310 1400 <2U

DARK SHADING - CRITERIA EXCEEDED;

LIGHT SHADING - DETECTED; U - NOT DETECTED;
J - QUANTITATION APPROXIMATE; R - REJECTED;
NA - NOT ANALYZED OR NOT APPLICABLE



Table 6
Analytical Results - Piezometer

Site 07 - Calf Pasture Point

Former NCBC Davisville, North Kingstown, Rhode Island

LOCATION ID P07-02 | P07-03 | PO7-04 | P07-05 | P07-06 | P07-07 | P07-08 | P07-09

SAMPLE DATE 9/26/20169/26/2016] 9/26/2016 ] 9/26/2016 9/26/2016| 9/27/2016[ 9/16/2016| 9/16/2016

PARAMETER QC IDENTIFIER
SDG R0887 | R0887 | R0887 | R0887 | R0887 | R0928 | R0864 | R0864
METHOD PAL

VOLATILES (UGIL)
1,1,2,2-TETRACHLOROETHANE 8260 <05U | <05U [<05UJ[ <05U [ <0.5U) [JEVERE 75 110
1,1,2-TRICHLOROETHANE 8260 60.2 <05U [ <05U [<05UJ]| <05U [<05U)| 7.83- 13 19
1,1-DICHLOROETHENE 8260 4.29 <10U | <10U [<1.0UJ| <10U [<10UJ[<35UJ| 090J | 33J
1,2-DICHLOROETHANE 8260 84.3 <10U [ <10U [<10UJ| 12 18J) [<14UJ]| <10U | <10U
BENZENE 8260 77.4 <05U | <05U [<05UJ| <05U [<05UJ[<14UJ| <10U | <1.0U
CHLOROFORM 8260 646 <10U | <10U [<1.0UJ| <10U [<10UJ[<20UJ| <10U | <1.0U
CIS-1,2-DICHLOROETHENE 8260 NE <05U | <05U [<05UJ| 689 | 87.2J- | 260J- | 160 1000
TETRACHLOROETHENE 8260 10.2 <10U | <10U [<1.0UJ| <10U [<10UJ[<28UJ| <2.0U | <2.0U
TRANS-1,2-DICHLOROETHENE 8260 NE <10U | <1.0U [<1.0UJ| 215 | 216J- | 19.8J- | 7.1 69
TRICHLOROETHENE 8260 <1.0U | <10U [<1.0UJ
VINYL CHLORIDE 8260 <1.0U | <10U | <10ou) NI RE
TOTAL CVOCs 8260 <1U | <1u | <1U

DARK SHADING - CRITERIA EXCEEDED;

LIGHT SHADING - DETECTED; U - NOT DETECTED;
J - QUANTITATION APPROXIMATE; R - REJECTED;
NA - NOT ANALYZED OR NOT APPLICABLE



Table 6
Analytical Results - Piezometer

Site 07 - Calf Pasture Point

Former NCBC Davisville, North Kingstown, Rhode Island

LOCATION ID P07-10 | P07-14 | P07-15 | P07-16 | P07-17 | P07-20 | P07-21 | P07-22

SAMPLE DATE 9/16/2016]9/27/2016] 9/27/2016| 9/28/2016] 9/28/2016 | 9/27/2016| 9/27/2016] 9/27/2016

PARAMETER QC IDENTIFIER
SDG RO864 | R0887 | R0887 | R0928 | R0928 | R0928 | R0887 | R0887
METHOD PAL

VOLATILES (UG/L)
1,1,2,2-TETRACHLOROETHANE 8260 13.9 15 <05UJ | <05UJ | <03UJ|<03UJ| 07J- | <05UJ] 0.8J
1,1,2-TRICHLOROETHANE 8260 60.2 29) |[<05UJ| <05UJ|<04UJ|<04UJ| 04J- |<05UJ]| <0.5UJ
1,1-DICHLOROETHENE 8260 4.29 <10U | <1.0UJ | <1.0UJ | <0.7UJ | <07UJ | <0.7UJ | <1.0UJ | <1.0UJ
1,2-DICHLOROETHANE 8260 84.3 <10U | <10UJ| <10UJ| 25J- |[<03UJ| 06J |<10UJ|<1.0UJ
BENZENE 8260 774 <10U | <05UJ | <05UJ | <03UJ| <03UJ| 16J |<05UJ| <0.5UJ
CHLOROFORM 8260 646 <10U | <1.0UJ | <1.0UJ | <04UJ | <04UJ | <04UJ | <1.0UJ | <1.0UJ
CIS-1,2-DICHLOROETHENE 8260 NE 91 <05UJ| 1.3J- 1.0J- | <03UJ| 344 | 56.9J- | 25J-
TETRACHLOROETHENE 8260 10.2 <20U | <1.0UJ | <1.0UJ | <06UJ | <0.6UJ | <0.6UJ | <1.0UJ | <1.0UJ
TRANS-1,2-DICHLOROETHENE 8260 NE 6.5 <10UJ| 06J- | 05J |<03UJ| 69J- | 34J | 040
TRICHLOROETHENE 8260 78 <1.0UJ| 05J- | 483 [<04U3]|<04U)| 523 | 44
VINYL CHLORIDE 8260 <1.0U [ <1003 | <1.0UJ | <05UJ | <0.5UJ 0.7J- | <1.0UJ
TOTAL CVOCs 8260 190 <1U 2.4 8.8 <07U | 486 66.2 8.1

DARK SHADING - CRITERIA EXCEEDED;

LIGHT SHADING - DETECTED; U - NOT DETECTED;
J - QUANTITATION APPROXIMATE; R - REJECTED;
NA - NOT ANALYZED OR NOT APPLICABLE




Table 6
Analytical Results - Piezometer

Site 07 - Calf Pasture Point

Former NCBC Davisville, North Kingstown, Rhode Island

LOCATION ID P07-23 | P07-24 | P07-28 | P07-29
SAMPLE DATE 9/27/2016]9/16/2016] 9/27/2016]9/27/2016
PARAMETER QC IDENTIFIER
SDG R0928 | R0864 | R0887 | R0928
METHOD PAL
VOLATILES (UGIL)
1,1,2,2-TETRACHLOROETHANE 8260 <03UJ| <1.0U [<05UJ[<0.3UJ
1,1,2-TRICHLOROETHANE 8260 60.2 <04UJ| <10U [<05UJ[<04U]
1,1-DICHLOROETHENE 8260 4.29 <07UJ| <10U [<1.0UJ[<0.7UJ
1,2-DICHLOROETHANE 8260 84.3 <03UJ| <10U [<1.0UJ[<0.3UJ
BENZENE 8260 77.4 <03UJ| <10U [<05UJ[<03UJ
CHLOROFORM 8260 646 <04UJ| <10U [<1.0UJ[<04UJ
CIS-1,2-DICHLOROETHENE 8260 NE 05J- | <10U [ <05UJ[<0.3UJ
TETRACHLOROETHENE 8260 10.2 <0.6UJ| <2.0U [ <1.0UJ [ <0.6UJ
TRANS-1,2-DICHLOROETHENE 8260 NE <03UJ| <20U [<1.0UJ[<03UJ
TRICHLOROETHENE 8260 18J- | <10U [<1.0UJ[<04UJ
VINYL CHLORIDE 8260 <05UJ| <1.0U [<1.0UJ[<05UJ
TOTAL CVOCs 8260 23 <2U | <1U [ <07U

DARK SHADING - CRITERIA EXCEEDED;

LIGHT SHADING - DETECTED; U - NOT DETECTED;
J - QUANTITATION APPROXIMATE; R - REJECTED;
NA - NOT ANALYZED OR NOT APPLICABLE




Table 7
Analytical Results - Sediment
Site 07 - Calf Pasture Point
Former NCBC Davisville, North Kingstown, Rhode Island

LOCATION ID SEDO7-05 SEDO7-06 SEDO7-07 SEDO7-08 SEDO7-09 SEDOQO7-10 SEDO7-10
SAMPLE DATE | 8/15/2016 | 8/15/2016 | 8/15/2016 | 8/15/2016 | 8/15/2016 | 8/15/2016 | 8/15/2016
PARAMETER QC IDENTIFIER N N N N N N N
SDG RO755 RO755 RO755 RO755 RO755 RO755 RO755
METHOD| PAL
MOISTURE CONTENT D2216 -- 31 20 18 30 19 21 23
VOLATILES (UG/KG)
1,1,2,2-TETRACHLOROETHANE 8260 -- <2.7U] <21lU <20U <32U <20U R <29U
1,1,2-TRICHLOROETHANE 8260 -- <2.7U] <21lU <20U <3.2U <20U < 25U <29U
1,1-DICHLOROETHENE 8260 -- <2.7U) <21lU <20U <3.2U <20U <25UJ] <29U
1,2-DICHLOROETHANE 8260 -- <2.7U) <21lU <20U <3.2U <20U <25UJ] <29U
BENZENE 8260 -- <2.7U) <21lU <2.0U <3.2U <20U <25UJ] <29U
CHLOROFORM 8260 -- <2.7U] <21lU <20U <3.2U <20U < 25U <29U
CIS-1,2-DICHLOROETHENE 8260 -- <2.7UJ] <21lU <20U <3.2U <20U < 25U <29U
TETRACHLOROETHENE 8260 -- 12 J+ <21U <20U <3.2U <20U 12 J+ <29U
TOTAL CVOCs 8260 -- 12 <21lU <2U <3.2U <2U 12 <29U
TRANS-1,2-DICHLOROETHENE 8260 -- <2.7U) <21lU <20U <3.2U <20U <25UJ] <29U
TRICHLOROETHENE 8260 -- <27U) <21lU <20U <3.2U <20U <25UJ] <29U
VINYL CHLORIDE 8260 -- <2.7U) <21lU <20U <3.2U <20U < 25U <29U

DARK SHADING - CRITERIA EXCEEDED;
LIGHT SHADING - DETECTED; U - NOT DETECTED;

J - QUANTITATION APPROXIMATE; R - REJECTED;




Table 8
Analytical Results - Surface Water
Site 07 - Calf Pasture Point

Former NCBC Davisville, North Kingstown, Rhode Island

LOCATION 1D SW07-02 SW07-02 SW07-02 SW07-02
SAMPLE DATE 8/16/2016 8/16/2016 8/16/2016 8/16/2016
PARAMETER SAMPLE ID SW07-02-FLOOR01-ME20-1 SW07-02-FLOOR01-ME20-2 SW07-02-FLOOR02-ME20-1 SW07-02-MID01-ME20-1
QC IDENTIFIER N FD N N
SDG RO762 RO762 RO762 RO762
METHOD
VOLATILES (UG/L)
1,1,2,2-TETRACHLOROETHANE 8260 < 1.0 UJ <1.0U <10U <10U
1,1,2-TRICHLOROETHANE 8260 <10U <10U <10U <10U
1,1-DICHLOROETHENE 8260 <10U <10U <10U <10U
1,2-DICHLOROETHANE 8260 <10U <10U <10U <10U
BENZENE 8260 <10U <10U <10U <10U
CHLOROFORM 8260 <10U <1.0U <10U <10U
CIS-1,2-DICHLOROETHENE 8260 <10U <10U <10U <10U
TETRACHLOROETHENE 8260 < 2.0 UJ <2.0UJ < 2.0 UJ <2.0UJ
TRANS-1,2-DICHLOROETHENE 8260 <20U <20U <20U <20U
TRICHLOROETHENE 8260 <10U <10U <10U <10U
VINYL CHLORIDE 8260 < 1.0 UJ <1.0U <10U <10U
TOTAL CVOCs 8260 <2U <2U <2U <2U

LIGHT SHADING - DETECTED

U - NOT DETECTED; J - QUANTITATION APPROXIMATE




Table 8
Analytical Results - Surface Water
Site 07 - Calf Pasture Point

Former NCBC Davisville, North Kingstown, Rhode Island

LOCATION 1D SW07-04 SW07-04 SW07-04 SW07-04
SAMPLE DATE 8/16/2016 8/16/2016 8/16/2016 8/16/2016
PARAMETER SAMPLE ID SW07-04-FLOOR01-ME20-1 SW07-04-M1D0O1-ME20-1 SW07-04-FLOOR02-ME20-1 SW07-04-FLOOR02-ME20-2
QC IDENTIFIER N N N FD
SDG RO761 RO761 RO761 RO762
METHOD
VOLATILES (UG/L)
1,1,2,2-TETRACHLOROETHANE 8260 < 1.0 UJ < 1.0 UJ < 1.0 UJ <1.0U
1,1,2-TRICHLOROETHANE 8260 <10U <10U <10U <10U
1,1-DICHLOROETHENE 8260 <10U <10U <10U <1.0U
1,2-DICHLOROETHANE 8260 <10U <10U <10U <10U
BENZENE 8260 <10U <10U <10U <10U
CHLOROFORM 8260 <10U <10U <10U <10U
CIS-1,2-DICHLOROETHENE 8260 <10U <10U <10U <10U
TETRACHLOROETHENE 8260 <20U <20U <20U <20U
TRANS-1,2-DICHLOROETHENE 8260 <20U <20U <20U <20U
TRICHLOROETHENE 8260 <10U <10U <10U <10U
VINYL CHLORIDE 8260 <10U <10U <10U <10U
TOTAL CVOCs 8260 <2U <2U <2U <2U

LIGHT SHADING - DETECTED

U - NOT DETECTED; J - QUANTITATION APPROXIMATE




Table 8
Analytical Results - Surface Water
Site 07 - Calf Pasture Point

Former NCBC Davisville, North Kingstown, Rhode Island

LOCATION 1D SW07-06 SW07-06 SW07-06 SW07-07
SAMPLE DATE 8/16/2016 8/16/2016 8/16/2016 8/16/2016
PARAMETER SAMPLE ID SW07-06-FLOOR01-ME20-1 SW07-06-FLOOR02-ME20-1 SW07-06-M1D01-ME20-1 SW07-07-FLOOR01-ME20-1
QC IDENTIFIER N N N N
SDG RO761 RO761 RO761 RO761
METHOD
VOLATILES (UG/L)
1,1,2,2-TETRACHLOROETHANE 8260 <10U < 1.0 UJ < 1.0 UJ <10U
1,1,2-TRICHLOROETHANE 8260 <10U <10U <10U <10U
1,1-DICHLOROETHENE 8260 <10U <10U <10U <10U
1,2-DICHLOROETHANE 8260 <10U <10U <10U <10U
BENZENE 8260 <10U <10U <10U <10U
CHLOROFORM 8260 <10U <10U <10U <10U
CIS-1,2-DICHLOROETHENE 8260 <10U <10U <10U <10U
TETRACHLOROETHENE 8260 <20U <20U <20U <20U
TRANS-1,2-DICHLOROETHENE 8260 <20U <20U <20U <20U
TRICHLOROETHENE 8260 <10U <10U <10U <10U
VINYL CHLORIDE 8260 <10U <10U <10U <10U
TOTAL CVOCs 8260 <2U <2U <2U <2U

LIGHT SHADING - DETECTED

U - NOT DETECTED; J - QUANTITATION APPROXIMATE




Table 8
Analytical Results - Surface Water
Site 07 - Calf Pasture Point

Former NCBC Davisville, North Kingstown, Rhode Island

LOCATION 1D SW07-07 SW07-07 SW07-08 SW07-08
SAMPLE DATE 8/16/2016 8/16/2016 8/16/2016 8/16/2016
PARAMETER SAMPLE ID SW07-07-FLOOR02-ME20-1 SW07-07-MIDO1-ME20-1 SW07-08-FLOOR01-ME20-1 SW07-08-MIDO1-ME20-1
QC IDENTIFIER N N N N
SDG RO761 RO761 RO761 RO761
METHOD
VOLATILES (UG/L)
1,1,2,2-TETRACHLOROETHANE 8260 <1.0U <10U < 1.0 UJ <1.0U
1,1,2-TRICHLOROETHANE 8260 <1.0U <10U <10U <1.0U
1,1-DICHLOROETHENE 8260 <1.0U <10U <10U <10U
1,2-DICHLOROETHANE 8260 <1.0U <10U <10U <10U
BENZENE 8260 <1.0U <10U <10U <10U
CHLOROFORM 8260 <1.0U <10U <10U <10U
CIS-1,2-DICHLOROETHENE 8260 <1.0U <10U 1.5 <1.0U
TETRACHLOROETHENE 8260 <2.0U <20U <20U <20U
TRANS-1,2-DICHLOROETHENE 8260 <2.0U <20U <20U <20U
TRICHLOROETHENE 8260 <1.0U <10U <10U <10U
VINYL CHLORIDE 8260 <1.0U <10U <10U <1.0U
TOTAL CVOCs 8260 <2U <2U 1.5 <2U

LIGHT SHADING - DETECTED

U - NOT DETECTED; J - QUANTITATION APPROXIMATE




Table 8
Analytical Results - Surface Water
Site 07 - Calf Pasture Point

Former NCBC Davisville, North Kingstown, Rhode Island

LOCATION ID SWO07-08 SWO07-09 SWO07-09 SWO07-09
SAMPLE DATE 8/16/2016 8/16/2016 8/16/2016 8/16/2016
PARAMETER SAMPLE ID SWO07-08-FLOOR02-ME20-1 SWO07-09-FLOOR01-ME20-1 SWO07-09-FLOOR02-ME20-1 SWO07-09-MID01-ME20-1
QC IDENTIFIER N N N N
SDG RO761 RO761 RO761 RO761
METHOD
VOLATILES (UG/L)
1,1,2,2-TETRACHLOROETHANE 8260 <1.0U <1.0U <1.0U <1.0U
1,1,2-TRICHLOROETHANE 8260 <1.0U <1.0U <1.0U <1.0U
1,1-DICHLOROETHENE 8260 <1.0U <1.0U <1.0U <1.0U
1,2-DICHLOROETHANE 8260 <1.0U <1.0U <1.0U <1.0U
BENZENE 8260 <1.0U <1.0U <1.0U <1.0U
CHLOROFORM 8260 <1.0U <1.0U <1.0U <1.0U
CIS-1,2-DICHLOROETHENE 8260 <1.0U <1.0U <1.0U <1.0U
TETRACHLOROETHENE 8260 <20U <20U <20U <20U
TRANS-1,2-DICHLOROETHENE 8260 <20U <20U <20U <20U
TRICHLOROETHENE 8260 <1.0U <1.0U <1.0U <1.0U
VINYL CHLORIDE 8260 <1.0U <1.0U <1.0U <1.0U
TOTAL CVOCs 8260 <2U <2U <2U <2U

LIGHT SHADING - DETECTED

U - NOT DETECTED; J - QUANTITATION APPROXIMATE




Table 8
Analytical Results - Surface Water
Site 07 - Calf Pasture Point

Former NCBC Davisville, North Kingstown, Rhode Island

LOCATION 1D SW07-10 SW07-10 SW07-10 SW07-20
SAMPLE DATE 8/16/2016 8/16/2016 8/16/2016 8/16/2016
PARAMETER SAMPLE ID SW07-10-FLOOR01-ME20-1 SW07-10-FLOOR02-ME20-1 SW07-10-MIDO1-ME20-1 SW07-20-FLOOR01-ME20-1
QC IDENTIFIER N N N N
SDG RO761 RO761 RO761 RO762
METHOD
VOLATILES (UG/L)
1,1,2,2-TETRACHLOROETHANE 8260 <1.0U <10U <10U <1.0U
1,1,2-TRICHLOROETHANE 8260 <1.0U <10U <10U <1.0U
1,1-DICHLOROETHENE 8260 <1.0U <10U <10U <1.0U
1,2-DICHLOROETHANE 8260 <1.0U <10U <10U <1.0U
BENZENE 8260 <1.0U <10U <10U <1.0U
CHLOROFORM 8260 <1.0U <10U <10U <1.0U
CIS-1,2-DICHLOROETHENE 8260 <1.0U <10U <10U <1.0U
TETRACHLOROETHENE 8260 <2.0U <20U <20U < 2.0 UJ
TRANS-1,2-DICHLOROETHENE 8260 <2.0U <20U <20U <20U
TRICHLOROETHENE 8260 <1.0U <10U <10U <1.0U
VINYL CHLORIDE 8260 <1.0U <10U <10U <1.0U
TOTAL CVOCs 8260 <2U <2U <2U <2U

LIGHT SHADING - DETECTED

U - NOT DETECTED; J - QUANTITATION APPROXIMATE




Table 8

Analytical Results - Surface Water
Site 07 - Calf Pasture Point
Former NCBC Davisville, North Kingstown, Rhode Island

LOCATION 1D SW07-20 SW07-20 SW07-20 SW07-24
SAMPLE DATE 8/16/2016 8/16/2016 8/16/2016 8/16/2016
PARAMETER SAMPLE ID SW07-20-FLOOR02-ME20-1 SW07-20-FLOOR02-ME20-2 SW07-20-MIDO1-ME20-1 SW07-24-FLOOR01-ME20-1
QC IDENTIFIER N FD N N
SDG RO762 RO762 RO762 RO762
METHOD
VOLATILES (UG/L)
1,1,2,2-TETRACHLOROETHANE 8260 <10U < 1.0 UJ <10U < 1.0 UJ
1,1,2-TRICHLOROETHANE 8260 <10U <10U <10U <10U
1,1-DICHLOROETHENE 8260 <10U <10U <10U <10U
1,2-DICHLOROETHANE 8260 <10U <10U <10U <10U
BENZENE 8260 <10U <10U <10U <10U
CHLOROFORM 8260 <10U <10U <10U <10U
CIS-1,2-DICHLOROETHENE 8260 <10U <10U <10U 6.4
TETRACHLOROETHENE 8260 <2.0UJ < 2.0 UJ < 2.0 UJ < 2.0 UJ
TRANS-1,2-DICHLOROETHENE 8260 <20U <20U <20U <20U
TRICHLOROETHENE 8260 <10U <10U <10U 5.9
VINYL CHLORIDE 8260 <10U < 1.0 UJ <1.0U 3.7)
TOTAL CVOCs 8260 <2U <2U <2U 16

LIGHT SHADING - DETECTED

U - NOT DETECTED; J - QUANTITATION APPROXIMATE




Table 8

Analytical Results - Surface Water
Site 07 - Calf Pasture Point
Former NCBC Davisville, North Kingstown, Rhode Island

LOCATION 1D SW07-24 SW07-24 SW07-43S/D
SAMPLE DATE 8/16/2016 8/16/2016 8/16/2016
PARAMETER SAMPLE ID SWO07-24-FLOOR02-ME20-1 SW07-24-MID01-ME20-1 SWO07-43S/D-FLOOR01-ME20-1
QC IDENTIFIER N N N
SDG RO762 RO762 RO762
METHOD

VOLATILES (UG/L)
1,1,2,2-TETRACHLOROETHANE 8260 <1.0UJ < 1.0 UJ <1.0UJ
1,1,2-TRICHLOROETHANE 8260 <10U <10U <10U
1,1-DICHLOROETHENE 8260 <10U <10U <10U
1,2-DICHLOROETHANE 8260 <10U 1.0J <10U
BENZENE 8260 <10U <1.0U <10U
CHLOROFORM 8260 <10U <10U <10U
CIS-1,2-DICHLOROETHENE 8260 <10U <10U <10U
TETRACHLOROETHENE 8260 <2.0UJ < 2.0 UJ <2.0UJ
TRANS-1,2-DICHLOROETHENE 8260 <20U <20U <20U
TRICHLOROETHENE 8260 <10U <10U <10U
VINYL CHLORIDE 8260 <1.0UJ < 1.0 UJ <1.0UJ
TOTAL CVOCs 8260 <2U 1.0 <2U
LIGHT SHADING - DETECTED

U - NOT DETECTED; J - QUANTITATION APPROXIMATE




Table 8

Analytical Results - Surface Water
Site 07 - Calf Pasture Point
Former NCBC Davisville, North Kingstown, Rhode Island

LOCATION 1D SWO07-43S/D SW07-43S/D
SAMPLE DATE 8/16/2016 8/16/2016
SAMPLE ID SW07-43S/D-FLOOR02-ME20-1 SW07-43S/D-MID0O1-ME20-1
PARAMETER QC IDENTIFIER N N
SDG RO762 RO762
METHOD

VOLATILES (UG/L)
1,1,2,2-TETRACHLOROETHANE 8260 <10U < 1.0 UJ
1,1,2-TRICHLOROETHANE 8260 <10U <10U
1,1-DICHLOROETHENE 8260 <10U <10U
1,2-DICHLOROETHANE 8260 <10U <10U
BENZENE 8260 <10U <10U
CHLOROFORM 8260 <10U <10U
CIS-1,2-DICHLOROETHENE 8260 <10U <10U
TETRACHLOROETHENE 8260 <20U < 2.0 UJ
TRANS-1,2-DICHLOROETHENE 8260 <20U <20U
TRICHLOROETHENE 8260 <10U <10U
VINYL CHLORIDE 8260 <10U < 1.0 UJ
TOTAL CVOCs 8260 <2U <2U

LIGHT SHADING - DETECTED

U - NOT DETECTED; J - QUANTITATION APPROXIMATE
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Legend Note: Based on the staff gauge in Allen Harbor,
the surface water elevation was approximately
& Monitoring Well Location 1.30 ft AMSL at the time of groundwater level
measurements.

Groundwater Contour ft AMSL GW elevation at MWO07-37S not used for contouring.
Possible tidal influence has caused artificially high
= = == Approximate Groundwater Contour ft AMSL elevation.
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SHALLOW/INTERMEDIATE
POTENTIOMETRIC MAP
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Note: Based on the staff gauge in Allen Harbor,
the surface water elevation was approximately
1.30 ft AMSL at the time of groundwater level
e Monitoring We" Location measurementS.

Legend

Groundwater Contour ft AMSL Well MW07-20D was inundated with sand during the 2016
synoptic water level round. GW elevation for the well are
not included.
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FIGURE 10
DEEP OVERBURDEN POTENTIOMETRIC MAP
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FIGURE 11
N BEDROCK POTENTIOMETRIC MAP
Legend A MONITORING EVENT 20 - SEPTEMBER 2016

- . Note: Based on the staff gauge in Allen Harbor,
@ Monitoring Well Location the surface water elevation was approximately
e Groundwater Contour ft AMSL 1.30 ft AMSL at the time of groundwater level 0 100 200
measurements. [
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