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Executive Summary

This report documents the first long-term periodic review (LTPR) of the combined soil and
groundwater remedies for the Colonie, New York, Site prepared by the U.S. Department of
Energy (DOE) Office of Legacy Management (LM). The site is located at 1130 Central Avenue,
in the town Colonie, county of Albany, New York. A long-term periodic review is required as
long as residual contamination remains above unlimited use and unrestricted exposure
conditions. A long-term periodic review will be required every 5 years for as long as any
institutional controls are in place.

This long-term periodic review report meets the following regulatory requirements:

e The first Five-Year Review (FYR) for the Main Site Soils Operable Unit in accordance with
the Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA) Section 121(c), consistent with the National Contingency Plan (NCP) 40 Code
of Federal Regulations (CFR) Section 300.430(f)(4)(i1) and the Final Site Closeout Report
for the Colonie FUSRAP Site (USACE 2018b).

e The second FYR for the Groundwater Operable Unit in accordance with
CERCLA Section 121(c), consistent with NCP 40 CFR Section 300.430(f)(4)(i1) and the
next review requirements of the First Five-Year Review Report for Colonie FUSRAP Site
Groundwater Operable Unit (USACE 2018a).

e The periodic review of soil easement areas in accordance with the Long-Term Surveillance
and Maintenance Plan for the Colonie, New York, Site (DOE 2022) and the New York State
Department of Environmental Conservation’s (NYSDEC’s) Technical Guidance for Site
Investigation and Remediation (DER-10).

The purpose of the First FYR for the Main Site Soils Operable Unit and the Second FYR for the
Groundwater Operable Unit is to evaluate the implementation and performance of each remedy
in order to determine if the remedy is or will be protective of human health and the environment.
This report is based on the template of the First Five-Year Review Report for Colonie FUSRAP
Site Groundwater Operable Unit (USACE 2018a), which meets U.S. Environmental Protection
Agency’s recommended template requirements for the FYR.

The purpose of the periodic review of soil easement areas is to review the environmental
easement institutional controls and prepare a report in accordance with NYSDEC’s DER-10
guidance. The periodic review report is provided as the Appendix A.

The site consists of three operable units (OUs): the Main Site Soils OU, the Groundwater OU,
and the Vicinity Properties OU. The USACE’s Colonie FUSRAP Site Vicinity Property
Operable Unit Record of Decision (USACE 2017b) found that no further action is required for
the vicinity properties.

USACE’s Final Colonie FUSRAP Site Colonie Main Site Soils Record of Decision

(USACE 2015b) remedy included provisions for institutional controls through an environmental
easement for management of three discrete inaccessible locations of residual soil contamination
within three of the 27 final status survey units of the main site: Survey Unit 104 Easement Area,
Survey Unit 124 Easement Area, and the North Lawn Easement Area. The environmental
easement provides a means of protection based on both current and future land use by placing
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restrictions on excavation within and uses of easement areas. The environmental easement and
accompanying Site Management Plan, Colonie FUSRAP Site (DOE and USACE 2020) were
completed by LM and USACE in 2020. The soil remedy is protective of human health and the
environment. The institutional controls required under the easement have been complied with
and there has been no disturbance of subsurface soil in the easement areas.

The soil remedy remains protective of human health and the environment. Institutional controls
(ICs) in the form of an environmental easement were placed on three discrete areas of
inaccessible soil contamination. The procedural requirements of the easement have been
complied with. Annual inspections have shown that contaminated soils have remained
undisturbed.

The groundwater remedy remains protective of human health and the environment. Potential
future residents are protected from exposure to VOC vapors because ICs require vapor intrusion
testing before building construction. The concentrations of VOCs in groundwater are decreasing
as anticipated in the Record of Decision (ROD).

The assessment within this second review period for groundwater found that monitored natural
attenuation of site groundwater is progressing according to plan. The remedial timeframe is
generally within the initially estimated time frame of 15 years for compliance and continues to
be protective of human health and the environment.

The next long-term periodic review of the Colonie site is to be held within 5 years of the
signature date of this long-term periodic review.
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FYR Summary Form

SITE IDENTIFICATION

Site Name: DOE Colonie, New York, Site

EPA ID: NYD002084721

City/County:

Region: 2 State: NY Town of Colonie / Albany County

NPL Status: Non-NPL

Multiple OUs? Has the site achieved construction completion?
Yes Yes

Lead agency: Other Federal Agency
If “Other Federal Agency” was selected above, enter Agency name:
U.S. Department of Energy, Office of Legacy Management

Author name (Federal or State Project Manager): Shawn Eichelberger, Site Manager

Author affiliation: U.S. Department of Energy, Office of Legacy Management

Review period: September 20, 2017-September 20, 2022

Date of site inspection: July 26, 2022

Type of review: Statutory

Review number: 2

Triggering action date: January 15, 2018

Due date (five years after triggering action date): January 15, 2023

ISSUES/RECOMMENDATIONS

OU(s) without Issues/Recommendations Identified in the Five-Year Review:

Soil OU and Groundwater OU
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FYR Summary Form (continued)

PROTECTIVENESS STATEMENT(S)

Addendum Due Date
(if applicable):
Not applicable

Operable Unit: Protectiveness Determination:
Groundwater OU Protective

Protectiveness Statement:

The groundwater remedy for the Groundwater OU at the Colonie site remains protective of human
health and the environment. Potential future residents are protected from exposure to volatile organic
compound (VOC) vapors because institutional controls (ICs) require vapor intrusion testing before
building construction. The concentrations of VOCs in groundwater are decreasing as anticipated in the
Record of Decision.

Addendum Due Date
(if applicable):
Not applicable

Operable Unit: Protectiveness Determination:
Main Site Soll Protective

Protectiveness Statement:

The soil remedy for the Main Site Soils OU remains protective of human health and the environment.
ICs in the form of an environmental easement were placed on three discrete areas of inaccessible soil
contamination. The procedural requirements of the easement have been complied with. Annual
inspections have shown that contaminated soils have remained undisturbed.

SITEWIDE PROTECTIVENESS STATEMENT (IF APPLICABLE)

For sites that have achieved construction completion, enter a sitewide protectiveness determination and
statement.

Protectiveness Determination: Addendum Due Date (if applicable):
Protective Not applicable

Protectiveness Statement:

The remedies for Main Site Soils and Groundwater OUs are protective of human health and the
environment because ICs are in place and functioning as intended. The monitored natural attenuation
remedy for groundwater is functioning because groundwater contaminant concentrations are declining
as anticipated.
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1.0 Introduction

This report documents the first long-term periodic review (LTPR) of the combined soil and
groundwater remedies for the Colonie, New York, Site, prepared by the U.S. Department of
Energy (DOE), Office of Legacy Management (LM). The site is at 1130 Central Avenue, in the
Town of Colonie, Albany County, New York (Figure 1). The Colonie site (Figure 2) was
remediated under the Formerly Utilized Sites Remedial Action Program (FUSRAP) using the
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) process,
and it is subject to CERCLA requirements. The Colonie site is not on the National Priorities List,
so requirements relevant to Superfund sites, including U.S. Environmental Protection Agency
(EPA) oversight, do not apply. In accordance with CERCLA, reviews are required every 5 years
when hazardous substances remain above levels that allow for unlimited use and unrestricted
exposure (UU/UE). To ensure protection of human health and the environment, reviews will be
conducted every 5 years for as long as future uses remain restricted.

The purpose of this LTPR is to evaluate the implementation and performance of site remedies to
determine whether the remedies are and will continue to be protective of human health and the
environment. This LTPR documents methods, findings, and conclusions, and it identifies any
issues found during the review, if any, and provides recommendations to address them.

This LTPR meets the requirements of CERCLA Section 121(c), which 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 a site in
accordance with section [104] or [106], the President shall take or require such
action. The President shall report to 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.”

This review also meets the requirements of the National Oil and Hazardous Substances Pollution
Contingency Plan, also called the National Contingency Plan (NCP) in Title 40 Code of Federal
Regulations Section 300.430(f)(4)(ii) (40 CFR 300.430[f][4][ii]), which states:

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

U.S. Department of Energy Long-Term Periodic Review Report, Colonie Site, New York
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The Colonie site consists of three operable units (OUs): the Main Site Soils OU, the
Groundwater OU, and the Vicinity Properties OU. This is the first LTPR conducted by LM for
the Colonie site. This LTPR contains a First Five-Year Review (FYR) for the Main Site Soils
OU, a Second FYR for the Groundwater OU (U.S. Army Corps of Engineers [USACE]
completed a First FYR in 2018 [USACE 2018a]), and a review of Soil Easement Areas required
by the State of New York. The Vicinity Properties OU Record of Decision (USACE 2017b)
hereafter called the Vicinity Property ROD, found that no further action is required for
previously impacted soil and dust at the vicinity properties.

U.S. Department of Energy Long-Term Periodic Review Report, Colonie Site, New York
Doc. No. 40813
Page 2



PENNSYLVANIA

Work Performed by

RSI EnTech, LLC

Under DOE Contract 89303020DLM000001

U.S. DEPARTMENT OF ENERGY
OFFICE OF LEGACY MANAGEMENT

Site Location
Colonie, NY, Site

7,
I
Scale in Feet ~ < < ’?/_/? ’ Q@&

1,000 500 0 1,000 e & & o @ &

—— e — oSty s £ %5, DATE PREPARED FILE NAME

! na, &
e N
~

August 25, 2021 S$3149201

Figure 1. Colonie Site Location

U.S. Department of Energy Long-Term Periodic Review Report, Colonie Site, New York
Doc. No. 40813
Page 3



U.S. DEPARTMENT OF ENERGY BRI
@  Monitoring Well Steel Sheet Pile i RSI EnTech, LLC
OFFICE OF LEGACY MANAGEMENT Under DOE Contract 89303’(!20DLM000001
= === Unnamed Tributary E _ 1 Site Boundary
Site Layout
==== Culvert Environmental Easement Area ; .
I-:I Colecnie, New York Site
Scale in Feet
100 50 0 100 DATE PREPARED: FILE NAME -
Aerial Imagery: New York State Orthoimagery 2021 =S February 1 5, 2023 042212-R01
Figure 2. Colonie Site Layout
U.S. Department of Energy Long-Term Periodic Review Report, Colonie Site, New York

Doc. No. 40813
Page 4



FINAL

The review was conducted from April to September 2022. In addition to CERCLA and NCP
requirements, this LTPR meets additional requirements specified in the following documents:

e Final Site Closeout Report for the Colonie FUSRAP Site (USACE 2018b); this report
identified that a First FYR would be conducted in 2022 for the Main Site Soils OU

e First Five-Year Review Report for Colonie FUSRAP Site Groundwater Operable Unit
(USACE 2018a); this report identified actions to be taken during the Second FYR for the
Groundwater OU

e Long-Term Surveillance and Maintenance Plan for the Colonie, New York, Site
(LMS/CLN/S13262), hereafter called the LTS&M Plan; this plan requires that a review be
completed in 2022

e New York State Department of Environmental Conservation (NYSDEC) Technical
Guidance for Site Investigation and Remediation (DER-10); this guidance specifies periodic
review of soil easement areas

This report is based on EPA’s Comprehensive Five-Year Review Guidance (EPA 2001a) and
Five-Year Review Recommended Template (OLEM 9200.0-89). The Colonie site, however, is
not on the National Priorities List, and EPA review is not required. Periodically, the

Colonie site’s soil easement areas, including institutional controls (ICs), are reviewed in
accordance with NYSDEC’s DER-10. Section 6.3 of DER-10 requires preparation of a periodic
review report to document the inspection and efficacy of ICs at the site, which is provided as
Appendix A and includes the following: (1) identification, assessment, and certification of all
ICs required by the remedy; (2) results of the annual site inspections required by the LTS&M
Plan; (3) all applicable site management forms and other records generated for the site during the
reporting period in NYSDEC-approved electronic format, if not previously submitted; and

(4) a site evaluation that includes the following: the compliance of the remedy with the
requirements of the site-specific ROD, any new conclusions or observations regarding site
contamination based on inspections, recommendations on any necessary changes, and an
assessment of the overall performance and effectiveness of the remedy.

1.1  Site Chronology

The history of the site is presented on a timeline in Figure 3. Industrial operations at the site
began in 1923, when the Embossing Company built a factory to make wooden toys. In 1927,
Magnus Metal Company Inc. purchased the site and operated a brass foundry for manufacturing
railroad components, including parts cast in sand molds and brass-bearing housings with surfaces
of babbitt metal (an alloy of lead, copper, and antimony). In 1937, the National Lead Company
purchased the site and continued to operate the brass foundry and conduct electroplating
operations. Chemicals used in the plating operations included various acids, bases, metals, and
degreasing solvents.

Before 1941, National Lead began filling in Patroon Lake, located on the western side of the site,
with waste casting sand. The lake was used for additional waste disposal through 1961. The used
casting sands contained high concentrations of heavy metals, primarily lead, copper, and arsenic.
The filled-in lake was identified as a source of metal contamination. Sources for organic
contamination were a burial site in the Patroon Lake area and chemical contamination of surfaces
within a processing building.
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HISTORICAL TIMELINE-COLONIE, NEW YORK, SITE
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1958

NL begins use of uranium and thorium under
U.S. Atomic Energy Commission (AEC) license

1961

NL disposals to Patroon Lake end
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New York closes NL
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VP dust remedial investigation

2017
VP ROD

2019

Site transferred to LM for long-term
stewardship on September 30, 2019
2020

First LV groundwater sampling
event scheduled for April

Environmental Easement and Site
Management plan

[NOTTOSCALE]
02/2023

2023

Sale of the site to a private party

Figure 3. Colonie Historical Timeline
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In 1958, the nuclear division of National Lead began producing items manufactured from
uranium and thorium under a license issued by the U.S. Atomic Energy Commission (AEC). The
plant handled enriched uranium from 1960 to 1972. During that time, National Lead also held
several contracts to manufacture fuel from enriched uranium for use in experimental nuclear
reactors. Depleted uranium, along with metals from other processes, contaminated soils.
National Lead also converted depleted uranium tetrafluoride to depleted uranium metal, which
was then fabricated into both commercial and military components (USACE 2018b). Some of
the processes produced depleted uranium powder as a waste, which is pyrophoric. National Lead
oxidized these powders in an onsite incinerator to eliminate the fire hazard, which resulted in
aerial emission of depleted uranium particulates onto the site and vicinity properties

(Lloyd et al. 2009). The AEC contract was terminated in 1968, and after that, work at the plant
was devoted to fabricating shielding components, aircraft counterweights, and artillery
projectiles from depleted uranium. The National Lead Company changed its name to

NL Industries Inc. (NL) in 1971.

The New York State Supreme Court shut down the NL plant in 1984 due to the violation of air
emissions regulations, and the site was sold to DOE. As part of the Energy and Water
Appropriations Act of 1984 (PL 98-50), DOE was directed to remediate the site. DOE purchased
the Niagara Mohawk property bordering the NL site to the west in 1985 to assist the cleanup
(USACE 2000). A chronology of remedial actions by DOE and USACE is provided in the
Response Action Summary (Section 2.4).

From 1984 through 1997, DOE investigated the site and 56 VPs and initiated the remediation
process. During that time, DOE remediated 53 of the VPs and demolished the buildings onsite
under the authority of the Colonie Site Action Memorandum for Removal Action (DOE 1997).

In 1997, Congress transferred responsibility for FUSRAP investigation and remediation to the
U.S. Army Corps of Engineers (USACE). In 2003, USACE completed the Remedial
Investigation (RI) of groundwater (USACE 2003). In 2007, USACE completed the large-scale
soil removal action at the main site and the three remaining VPs by excavating and disposing of
135,000 cubic yards of soil contaminated with radionuclides, metals, and VOCs offsite and then
backfilling with clean soil (USACE 2010c). USACE completed the Final Colonie FUSRAP Site
Colonie Main Site Soils Record of Decision in 2015 (USACE 2015b).

On April 9, 2010, the Groundwater ROD was signed by USACE. The selected remedy for
management of site groundwater was MNA with temporary land use controls as an option if
needed to limit potential exposure to groundwater contaminants until target concentration goals
(TCGs) are achieved. The Groundwater ROD specified a 2- to 5-year enhanced data collection
period to measure the progress and compliance status of the natural attenuation remedy. USACE

initiated the groundwater monitoring program in November 2010, to measure the progress of
MNA (USACE 2010b; USACE 2014a).

In August 2010, USACE performed a review of the 53 vicinity properties remediated by DOE in
the 1980s to ensure that the residual concentrations met proposed applicable or relevant and
appropriate requirements (ARARs). The conclusion of the review was that additional work was
necessary at two vicinity properties (USACE 2010b) at 50 Yardboro Avenue and

1118 Central Avenue. Those properties were then addressed with additional sampling and
limited soil removal (USACE 2012).
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From 2011 to 2014, USACE investigated depleted uranium dust contamination within

VP structures (USACE 2018b). All radioactive materials that were above the risk-based cleanup
goals have been removed from federal property, VPs, and groundwater. No further action is
required to address radiological soil contamination. However, metals contamination remains in
subsurface soils in three specific inaccessible areas near utility infrastructure (Figure 2).

These areas are managed by an environmental easement and Site Management Plan

(DOE and USACE 2020).

The Vicinity Property ROD was signed on September 20, 2017 (USACE 2017b), subsequent to a
public meeting held on February 1, 2017, for the Proposed Plan for this OU. This ROD declared
No Action for dust and No Further Action for soil and other media for the vicinity properties.

The Site Closeout Report for the Colonie FUSRAP site (USACE 2018b) was finalized in
June 2018. Issuance of the site closeout report initiated the transition process between

USACE and LM, which culminated in transfer of long-term surveillance activities to LM in
September 2019.

LM has continued the long-term monitoring (LTM) program. The LTS&M Plan was developed,
and has been updated annually, to document the processes and requirements for the management
of the site. The history of the site is presented on a timeline in Figure 3.

2.0 Background

2.1 Physical Characteristics

The site is an 11.2-acre vacant area located at 1130 Central Avenue (New York State Route 5)

in the Town of Colonie, Albany County, New York (Figure 1). The site property is relatively flat
and is fenced with gated access. The site is bounded by a wooded area and scrap yard to the
west, Central Avenue to the north, and CSX Transportation Inc. (CSX) and National Railroad
Passenger Corporation (Amtrak) railroad tracks to the south (Figure 2). A National Grid
electrical substation occupies an area of approximately 0.15 acres at the northwest corner of the
site. The site is currently zoned for industrial use by the Town of Colonie. The most probable
future land use at the site was considered urban residential by USACE for the risk assessment
(URS 2004a).

Clean fill material was placed at the Colonie main site during the soil removal action

(USACE 2010c). Native soil layers underlie the clean fill and consist of the following units in
descending order: dune sands, silts and sands, varved clays and silts, silt with some clay, and
clay with limited interbedded silt and sand. (Figure 4). The uppermost silt and sand unit located
below the dune sands represents the Upper Aquifer or water table at the site and is referred to as
the Upper Silt. A distinct sequence of varved clay and silt unit identified as the Upper Clay lies
directly beneath the Upper Silt, separating it from the underlying silt unit that contains some
clay, referred to as the Lower Silt. The Lower Silt represents the Lower Aquifer at the site, which
is semiconfined and overlies another distinct clay unit known as the Lower Clay. Groundwater at
the site is typically encountered at a depth of less than 10 feet (ft) below ground surface (bgs) in
monitoring wells completed in either water bearing zone. Groundwater flow direction in both silt
units has consistently been to the south-southwest, as shown in Figure 5.
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2.2 Land and Resource Use

The site was owned by the United States from February 1984 until January 2023. In

January 2023, the site was sold to a private party. It was historically used for industrial
operations and is currently vacant land. Land use surrounding the site is a mix of residential and
commercial properties. CSX and Amtrak both operate railway lines adjacent to the site’s
southern border. A National Grid electrical substation occupies an area of approximately

0.15 acres at the northwest corner of the site. Groundwater in the vicinity of the site is not used
as a potable source. Public water to surrounding residences and businesses is provided by the
Latham Water District using a combination surface water from and wells near the Mohawk River
(Colonie 2022).

2.3 History of Contamination

The site was used for manufacturing wood products and toys, and then converted to a brass
foundry for manufacturing railroad components. National Lead purchased the facility in 1937 to
conduct electroplating operations. Chemicals used in the plating operations included various
acids, bases, metals, and degreasing solvents. National Lead also filled Patroon Lake with waste
casting sand, and the lake was subsequently used for additional waste disposal through 1961.
Sources for organic contamination were a burial site in the Patroon Lake area and chemical
contamination of surfaces within a processing building. In addition, the nuclear division of
National Lead began producing items manufactured from uranium and thorium under a license
issued by the AEC beginning in 1958. The plant handled enriched uranium from 1960 to 1972.
During that time, National Lead held several contracts to manufacture fuel from enriched
uranium for use in experimental nuclear reactors.

Subsurface investigations of the native soil units and the groundwater zones present at the site
revealed that historic activities resulted in contamination of soil and groundwater on the
Colonie main site that included radiological, heavy metals, and VOCs contamination; VOCs
were released into the Upper Aquifer through subsurface soils via infiltration, percolation,
and spillage.

2.4 Previous Investigations and Response Actions

The Colonie site has undergone extensive investigations and response actions. The following list
presents the key reports that document investigations and remedial actions performed at the site,
including decision documents.

DOE Reports:

e Certification Docket for the Remedial Action Performed at Colonie Site Vicinity Properties,
1984 and 1985 (DOE 1989a)

e Post-Remedial Action Report for the Colonie Site Vicinity Properties, 1988 (DOE 1989b)

e  Certification Docket for the Remedial Action Performed at Site Vicinity Properties in
Colonie and Albany, New York, 1988 (DOE 1990)

e Characterization Report for the Colonie Site (BNI 1992)
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Engineering Evaluation/Cost Analysis (EE/CA) for the Colonie Interim Storage Site (CISS)
Buildings (DOE 1993)

Engineering Evaluation/Cost Analysis (EE/CA) for the Colonie Site (DOE 1995)
Colonie Site—Action Memorandum for Removal Action (DOE 1997)

USACE Reports:

Phase I Geoprobe Groundwater Sampling Report (IT 1999)
Focused Site Investigation Report, Niagara Mohawk Power Station (NMPS) (USACE 2000)
Phase II Geoprobe Groundwater Sampling Report (IT 2001)

Final Action Memorandum—Revising the February 14, 1997, DOE Action
Memorandum: Soil Removal at the Colonie Site (USACE 2001)

Final Groundwater Remedial Investigation Report (Shaw 2003)

Site Investigation Report for the Unnamed Tributary of Patroon Creek, Patroon Creek, and
Three Mile Reservoir (Shaw 2004)

Final Human Health and Ecological Risk Assessments (URS 2004a; URS 2004b)
Final Indoor Air Assessment Report (Shaw 2005)

Engineering Evaluation/Cost Analysis (EE/CA) for the CSX Vicinity Property
(USACE 2005)

Final Indoor Air Data Assessment Addendum Report, 52 Yardboro (Shaw 2006)
CSX Vicinity Property Action Memorandum (USACE 2006)

Final Groundwater Feasibility Study (URS 2008)

Final CSX Vicinity Property Report (USACE 2008a)

Final Town of Colonie Vicinity Property Report (USACE 2008b)

Distribution of Depleted Uranium Contamination in Colonie, New York, USA
(Lloyd et.al. 2009)

Final Post-Remedial Action Report (Shaw 2010)

Colonie FUSRAP Site Record of Decision, Colonie Site Groundwater (USACE 2010a)
Technical Memorandum Vicinity Property Assessment (USACE 2010b)

Investigation of Two Colonie FUSRAP Site Vicinity Properties (USACE 2012)

Colonie FUSRAP Main Site Soils Remedial Investigation Summary Report
(USACE 2013a)

Confirmation Dust Sampling Report for the Colonie Vicinity Properties (USACE 2013b)

Draft Final Report, CSX and 50 Yardboro Avenue Vicinity Property Closure,
Colonie FUSRAP Site (USACE 2013c¢)

2011-2012 Annual Long-Term Monitoring Report, Colonie FUSRAP Site (USACE 2014)

Decommissioning Completion Report, Monitoring Wells and Piezometers, Colonie FUSRAP
Site (USACE 2015a)
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Final Colonie FUSRAP Site Colonie Main Site Soils Record of Decision (USACE 2015b)

2015-2016 Annual Report Long-Term Groundwater Monitoring, Natural Attenuation
Remedy (USACE 2016a)

Draft Final Colonie FUSRAP Site, Vicinity Property Operable Unit Remedial Investigation
Summary Report (USACE 2016b)

Vicinity Property Operable Unit Proposed Plan (USACE 2017a)
Vicinity Property Operable Unit Record of Decision (USACE 2017b)
Final Site Closeout Report for the Colonie FUSRAP Site (USACE 2018a)

First Five-Year Review Report for Colonie FUSRAP Site Groundwater Operable Unit
(USACE 2018b)

DOE LM Reports:

Summary of the Condition Assessment Survey Report for the 2017 Inspection of the
Colonie, New York, Site (DOE 2018)

LTS&M Plan, LMS/CLN/S13262 (updated 2019, 2020, 2021, and 2022)
SMP (DOE and USACE 2020)

2020 Annual Inspection (DOE 2020a)

Long-Term Groundwater Monitoring Report, 2020 (DOE 2020b)

2021 Annual Inspection (DOE 2021a)

Long-Term Groundwater Monitoring Report, 2021 (DOE 2021b)

2.4.1 DOE Investigations and Response Actions

Before the transfer of the National Lead property to DOE in 1984, several radiological surveys
were performed by National Lead including a survey of external radiation for the building and
equipment as well as surface contamination at the National Lead facility.

In 1980, Teledyne Isotopes (Teledyne) conducted radiological surveys to ascertain radiological
levels in vicinity property soils. Survey results indicated that uranium released into the air had
settled on residential and industrial properties and structures and that most of the contamination
was deposited in the direction of prevailing winds in the area (Teledyne 1980).

In October 1983, Oak Ridge National Laboratory (ORNL) began performing more detailed
radiological surveys of the individual properties surrounding the NL plant to start identifying all
locations where uranium contamination exceeded DOE remedial action guidelines.

The ORNL surveys identified 54 vicinity properties containing elevated levels of radioactive
contamination that were designated for remedial action. Remedial action was conducted at 11 of
these vicinity properties in 1984 and at 24 more in 1985. In 1988, remedial action was conducted
at 16 of the 19 remaining properties; during this action, two additional properties

(4 Maplewood Avenue and 16 Yardboro Avenue) were identified as contaminated and were
subsequently designated and remediated, bringing the total number of designated vicinity
properties to 56 and the total number of properties remediated in 1998 to 18 (ORNL 1988).
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From 1984 to fall 1997, the site was managed by DOE. DOE investigated the main site and
56 vicinity properties and initiated the FUSRAP remediation process. Specifically, DOE
performed the following response actions at the site: (1) investigated the vicinity properties,
onsite structures, groundwater, and surface and subsurface soils; (2) developed a plan for
removal of radiologically impacted soils; (3) performed remediation of 53 of 56 identified
vicinity properties (DOE 1989a; DOE 1989b; DOE 1990); (4) removed onsite buildings; and
(5) disposed of generated waste materials associated with these actions.

In February 1984, the Secretary of Energy accepted an offer from NL to donate the land,
buildings, and equipment to DOE to help expedite the cleanup. In 1985, DOE acquired a portion
of the Niagara Mohawk property bordering the Site on the north and northwest, and subsequently
designated it as part of the Site. From 1984 to 1995, the Site was used for interim storage of
radioactive materials removed from the vicinity properties (DOE 1989).

In 1992, DOE initiated actions to prepare the Main Site Building for cleanup, including
preparation of the Engineering Evaluation and Cost Analysis (EE/CA) Report for the

Colonie Interim Storage Site Building, (DOE 1993). In September 1995, an EE/CA (DOE 1995)
to address cleanup of the Site was finalized. DOE then prepared the 1997 Action Memorandum
(DOE 1997) that authorized partial excavation of soils with an engineered cap for Main

Site soils.

From 1984 through 1988, groundwater samples were collected on a quarterly basis. Results of
this sampling were published in annual environmental summary reports, which are available in
the Administrative Record.

In 1984, 1985, and 1988, 53 of the 56 vicinity properties were remediated. The remaining

three vicinity properties border the main site and were investigated and remediated during a
subsequent removal action at the main site. Certification dockets were prepared by DOE attesting
to the radiological status of the vicinity properties, and all contaminated materials from
remediation activities were staged on the main site pending disposal. In 1985, DOE acquired a
portion of the Niagara Mohawk property bordering the main site and subsequently designated it
as part of the main site. In November 1992, DOE had prepared a Characterization Report for the
Colonie Site (BNI 1992) documenting the results of field activities and outlining the nature and
extent of contamination. From 1992 to 1996, the remaining NL buildings were demolished

by DOE.

2.4.2 USACE Investigations and Response Actions

Response actions conducted by USACE under FUSRAP were subject to and conducted in
accordance with CERCLA of 1980 (42 USC 9601 et seq.), as amended, and the NCP

(40 CFR Part 300). USACE began assessing the status of the site in 1997. Plans for conducting
remedial actions for each OU (i.e., Main Site Soils OU, the Groundwater OU, and Vicinity
Property OU) at the site were prepared. Before the initiation of soil removal work, USACE
reevaluated the remedial alternative (i.e., moderate excavation and cap and cover) selected by
DOE. Due to uncertainties regarding implementability, physical constraints of the main site, and
local community acceptance, USACE changed the preferred remedial alternative to large-scale
excavation and disposal.

U.S. Department of Energy Long-Term Periodic Review Report, Colonie Site, New York
Doc. No. 40813
Page 14



FINAL

From 1999 to 2007, USACE completed a large-scale removal of soil at the Main Site, which
included soil removal from the adjacent Town of Colonie Vicinity Property (USACE 2008b). In
accordance with the removal action goals presented in the Final Action Memorandum

(USACE 2001), USACE removed all radioactively contaminated soils exceeding cleanup criteria
regardless of depth and excavated all accessible metals-contaminated soils exceeding criteria to a
maximum depth of nine feet below original grade. USACE also removed soil containing VOC

sources where they were encountered. Further details for the soil excavation are presented in
Section 3.2.2.

Beginning in 1997, USACE conducted periodic groundwater monitoring to determine the nature
and extent of radioactive and chemical constituents beneath the site. This included a phased
groundwater investigation to determine the presence of VOC contamination and to delineate its
vertical and areal extent in the groundwater.

The Groundwater RI conducted between 1999 and 2002 involved collection and analysis of
groundwater samples from direct-push technology (Geoprobe) temporary sample points and
from permanent monitoring wells. Surface water and sediment samples were also collected and
analyzed as part of the RI.

USACE used a three-phased approach during the Groundwater RI to determine the nature

and extent of VOC contamination in the groundwater, which was initiated by collecting
groundwater samples from Geoprobe temporary sample points positioned in a grid configuration.
The monitoring wells were installed based groundwater analysis results from the temporary
sample points.

Analytical results from the Phase I through Phase III Geoprobe groundwater sampling indicated
the presence of elevated levels of VOCs along the southern boundary of the site near the former
location of the rear of the building. Sample results from monitoring wells installed in the

Upper Aquifer identified the presence of elevated concentrations of VOCs. Total VOC
concentrations in Upper Aquifer monitoring wells ranged from 27 to 2583 micrograms per

liter (ug/L), based on the 2002 data. The RI data also indicated that groundwater in the

Lower Aquifer was not impacted at concentrations above evaluation criteria. Results of the
1999 Phase I Geoprobe sampling were presented in the Phase I Geoprobe Groundwater
Sampling Report (IT 1999). Results of the Phase II Geoprobe sampling were presented in the
Phase II Geoprobe Groundwater Sampling Report (IT 2001). The results of the Phase III
sampling are discussed in the Final Groundwater Remedial Investigation Report (Shaw 2003).

The Groundwater RI also identified the presence of tetrachloroethene (PCE) and the PCE
breakdown products trichloroethene (TCE), cis-1,2-dichloroethene (cDCE), and vinyl chloride
(VC) in the groundwater, which indicated that biodegradation processes were active. There is no
record of historic use of either cDCE or VC at the site, thus their presence was attributed to
biodegradation.

Information presented in the Groundwater RI indicated that VOC contamination expanded
laterally from the source areas toward the railroad tracks and the unnamed tributary of
Patroon Creek, consistent with the natural direction of groundwater flow (i.e., generally from
northwest to southeast). The Upper Aquifer was also impacted by historic releases of
radiological constituents.
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2.5 Basis for Taking Action
2.5.1 Main Site Soil Operable Unit

Removal action activities for the Colonie FUSRAP Site were completed in accordance with
Alternative 2B of the USACE Final Action Memorandum (USACE 2001). The initial Action
Memorandum issued by DOE (DOE 1997) selected Alternative 3B (Moderate Excavation,
offsite disposal, and onsite consolidation and cap). During the CERCLA review of

Alternative 3B, USACE noted significant concern from both the community and NYSDEC. In
coordination with NYSDEC, USACE reevaluated the alternatives and issued a revised technical
memorandum selecting Alternative 2B (large scale excavation and offsite disposal). Based on
characterization investigations, uranium, thorium, lead, and copper were the contaminants found
to be present above the risk-based cleanup goals and were therefore the drivers of the response
action (Shaw 2010).

2.5.2 Groundwater Operable Unit

The Human Health Risk Assessment (HHRA) (URS 2004a) evaluated onsite and offsite
groundwater results and identified the following chlorinated VOCs as COCs: PCE, TCE, and
their degradation products cDCE and VC.

The HHRA identified and quantified two potential residential exposure pathways: (1) groundwater
consumption through domestic use, and (2) vapor intrusion of VOCs into buildings.

The first pathway, domestic groundwater consumption, was determined to be an incomplete
pathway for VOCs and radiological constituents both onsite and offsite because groundwater in
the vicinity of the site is not used as a potable source. Public water to surrounding residences and
businesses is provided by the Latham Water District using a combination surface water from and
wells near the Mohawk River (Colonie 2022). The other potentially complete exposure pathway
was inhalation of VOC vapors that could volatilize from the groundwater and migrate via vapor
intrusion into residential buildings for both onsite and offsite receptors. The onsite pathway was
not complete at the time the HHRA was conducted but could be complete in the future if the site
is ever declared suitable for residential use.

The potential for VOC vapor intrusion into offsite residences was evaluated by conducting
multiple rounds of indoor air samples to fully assess the offsite pathway at potential receptor
locations. All exposure pathway risks related to the intrusion of volatile chemicals and resultant
indoor air concentrations were estimated using the EPA spreadsheet version of the Johnson and
Ettinger (J&E) vapor intrusion model (EPA 2004).

Results of the HHRA and subsequent modeling in support of the Groundwater Feasibility Study
(URS 2008) indicated that exposure to COCs (i.e., chlorinated VOCs) in the site groundwater
under a hypothetical future onsite urban resident scenario via the vapor intrusion pathway may
result in unacceptable risks (i.e., greater than the 10 and 107° risk range deemed protective in
the NCP).
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3.0 Remedial Actions

3.1 Remedy Selection
3.1.1 Main Site Soils OU

Extensive onsite soil removal was completed as a response action (discussed in Section 3.2.2)
before signing of the Main Site Soils ROD. The onsite soil removal effectively removed
radioactive, metals, and VOC contamination from the Main Site Soils. The soil removal action
also addressed the directly adjacent Town of Colonie Vicinity Property.

The Main Site Soils ROD (USACE 2015b) was issued by USACE on March 26, 2015. USACE
established Remedial Action Objectives (RAOs) for the Main Site Soils to eliminate or minimize
potential human exposure to soil impacted by FUSRAP-related contaminants identified as
exceeding the standards established in ARARSs and site-specific remediation goals. Specifically,
the RAOs were designed to prevent direct contact with site soils that remained in place following
onsite soil removal due to their inaccessibility, which present a possible future risk to receptors.

The USACE identified three discrete soil locations that were inaccessible due to their proximity
to active rail lines, utility power poles, or water lines, and thus were not excavated. The
three areas shown in Figure 2 are subject to the following soil RAOs:

e Prevent direct contact with soil having arsenic concentrations in excess of an arithmetically
determined mean background concentration of 7.4 milligrams per kilogram (mg/kg)

e  Prevent direct contact with soil having lead concentrations exceeding 450 mg/kg, which
would result in unacceptable risks due to lead blood levels above 10 micrograms per
deciliter (ng/dL)

The selected remedy, presented in the ROD as “Alternative 2 (ICs),” was preferred over other
alternatives because ICs are effective in both the short and long term in protecting the public and
workers from onsite exposures, and are expected to manage risk in the most cost effective and
easily implemented manner. ICs provide measures to prevent potential future onsite exposure to
residual soil contaminant concentrations at depth through the placement of environmental
easements. These easements will prohibit soil excavation at the three discrete locations found to
present an unacceptable risk.

3.1.2 Groundwater OU

The Colonie Groundwater OU ROD was signed on April 9, 2010 (USACE 2010a). As a part of
the remedy selection process in the Groundwater ROD, RAOs were developed to address the
VOC-contaminated groundwater while considering the long-term goals of protecting human
health and the environment and meeting ARARs of federal and state laws and regulations.
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The Groundwater RAOs are:

Limit exposure of potential future onsite urban residents to VOC constituents that may
migrate into homes via the vapor intrusion pathway.

Reduce the concentrations of VOCs in onsite groundwater to levels that are protective of
future onsite urban residents who may be exposed to these compounds via the vapor
intrusion pathway.

The ROD remedy is expected to reduce the excess cancer risk due to inhalation of vapors
intruding into an onsite residence to less than 1 in 1 million (1 x 107%). This risk reduction will be
achieved by lowering the concentrations of groundwater contaminants to the following TCGs:

PCE: 5.5 pg/L
TCE: 18 pg/L
cDCE: 1800 ng/L
VC: 1.4 pg/L

The selected remedy for groundwater in the ROD was MNA with ICs. The major components of
the remedy are:

3.2

A 2- to 5-year enhanced data collection period to assess the rate of natural attenuation
processes and to document that geochemical conditions have returned to a state of
equilibrium.

At the end of the data collection period, MNA progress to be assessed to refine time frames.
Subsequent LTM to be implemented as necessary until compliance with the TCGs has been
achieved. The time frame for compliance has been estimated at 15 years.

Temporary ICs to be utilized as appropriate to limit potential future onsite residential
exposure to groundwater contaminants until the TCGs are achieved. In addition, restrictions
on well drilling or groundwater pumping activities to ensure that groundwater is not used for
potable or irrigation purposes.

The remedial action will be considered complete and monitoring will be discontinued when
compliance with the TCG concentrations have been achieved for all onsite monitoring wells
included in the monitoring program. If during the monitoring period, measured
concentrations in any well reach, and are maintained below the TCG concentrations for
four consecutive quarters, the well will be removed from the monitoring program.

Remedy Implementation

3.2.1 Regulatory Framework Related to Remedy Monitoring and Maintenance

CERCLA and the NCP:

This LTPR is the functional equivalent of the FYRs required under CERCLA and the NCP.
This LTPR meets the LTS&M Plan requirement for completion of a LTPR for both the
Main Site Soils OU (First FYR) and the Groundwater OU (Second FYR). In accordance
with the processes of CERCLA (42 USC 9601[c]) and the NCP (40 CFR 300.430[f][4][ii]),
if a remedial action is selected that results in any hazardous substances, pollutants, or
contaminants remaining at the site above levels that allow for UU/UE, the lead agency must
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review such action every 5 years after the initiation of the selected remedial action. USACE
completed removal actions for the Main Site Soils OU in 2007 and completed the Main Site
Soils ROD, which was signed in March 2015. The Final Site Closeout Report for the
Colonie FUSRAP Site (USACE 2018Db) identified that the First FYR report for the Main Site
Soils OU would be submitted in 2023. USACE completed its First FYR report of the
Groundwater OU in October 2017 (USACE 2018a) with the next review identified for 2022.

National Environmental Policy Act:

The National Environmental Policy Act (NEPA) Public Law 91-190 (PL 91-190) requires
federal agencies to assess the impacts that federal actions may have on the quality of human
health and the environment.

New York Environmental Conservation Law (NYECL):

An environmental easement is used as an IC to protect humans from the risk of exposure to
residual subsurface contamination. The environmental easement was recorded by the
Albany County Clerk on June 12, 2020. NYECL 71-36 provides the requirements for
environmental easements. The easement is granted to the State of New York through
NYSDEC, and by the United States through LM, and will convey with the deed upon
transfer of site ownership. An SMP is required by the NYECL for the monitoring and
maintenance of the environmental easement.

New York Environmental Remediation Regulations:

The Soil and Groundwater RODs state that NYSDEC provides oversight of long-term
groundwater monitoring and soil easement. The groundwater LTM program (described in
Section 3.2.3) is designed to conform with the NYSDEC program policy Technical
Guidance for Site Investigation and Remediation (DER-10).

New York Surface Water and Groundwater Quality Standards and Groundwater
Effluent Limitations:

New York ambient water quality standards are codified in Title 6 New York Codes, Rules
and Regulations Part 703 (6 NYCRR 703). These standards do not apply to the Colonie
groundwater remedy because USACE developed risk-based TCGs in compliance with
CERCLA. New York standards are relevant to produced groundwater, such as excess water
generated from groundwater sampling and purged well redevelopment water. NYSDEC
allows release of produced groundwater to the ground surface if it meets the ambient
groundwater quality standards and if it is not allowed to run into surface water or storm
drains. The Sampling and Analysis Plan for U.S. Department of Energy Office of Legacy
Management Sites (LMS/PRO/S04351) includes a program directive for the site that
specifies how purge water is to be filtered through granular activate carbon to achieve the
discharge standards before releasing it to the ground surface.

3.2.2 Main Site Soils Remedial Actions

Soil removal activities at the Main Site (including the adjacent Town of Colonie Vicinity
Property) were completed by USACE in accordance with the Revised Action Memorandum
(USACE 2001). Removal activities were first initiated by USACE in 1999 and were based
upon the results of a 1995 DOE EE/CA report and the original DOE Action Memorandum
(DOE 1995; DOE 1997). The DOE EE/CA and Action Memorandum document the selected
“Alternative 3B, Moderate Excavation and Cap and Cover.” Due to subsequent uncertainties
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regarding implementability, physical constraints of the main site and local community resistance,
USACE reevaluated the alternative when it assumed FUSRAP responsibility from DOE.
Subsequently, USACE revised the DOE Action Memorandum to document the selection of
“Alternative 2B, Large-Scale Excavation and Disposal” (rather than Alternative 3B). The
USACE Revised Action Memorandum (USACE 2001) also provided revised cleanup criteria for
metals and radiological constituents, which are listed in Table 1.

Table 1. Selected Soil TCGs

Contaminant TCG
Uranium-238 35 pCi/g®
Thorium-232 2.8 pCilg?
Arsenic 7.4 mg/kg
Copper 1912 mg/kg
Lead 450 mg/kg

Note:
@ Net concentrations above background.

Abbreviations:
mg/kg = milligrams per kilogram
pCi/g = picocuries per gram

In accordance with the removal action goals specified in the USACE Revised Action
Memorandum (Table 1), USACE removed all radioactively contaminated soils exceeding
cleanup criteria regardless of depth and excavated all accessible metals-contaminated soils
exceeding criteria to a maximum depth of 9 ft bgs. USACE also removed soil containing VOC
sources where they were encountered. These excavations generally extended to a maximum of
5 ft below the surface of the water table, which accelerated the cleanup of groundwater.

Once USACE determined that a soil excavation unit was clean, and after obtaining NYSDEC
concurrence for each final status survey unit, the area was backfilled with certified clean fill
material and restored (e.g., graded and seeded). Due to the unanticipated depth of radiologically
contaminated soils adjacent to the active CSX rail line, vertical sheet piling was installed to
depths of as much as 50 ft bgs to facilitate remediation and to ensure the structural integrity of
the active CSX rail line.

Once soil removal was completed, the requirements specified in the Multi-Agency Radiation
Survey and Site Investigation Manual (NRC 2021) were applied to conduct final status survey
for the main site. The final status survey is a detailed systematic sampling approach designed to
obtain sufficient sample information to demonstrate that potential doses from remaining levels of
radioactivity are below the cleanup criteria for each survey unit. USACE designated the entire
site a Class 1 survey unit area. Class 1 survey unit areas are considered contaminated and require
the highest degree of survey effort. USACE then performed a final status survey at each of the

27 individual Class 1 survey units as a means of demonstrating compliance with the soil

cleanup criteria.

The individual results for metals were also compared to the appropriate cleanup criteria. In those
cases where elevated individual sample results were above the criteria, the sample result was
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averaged with the adjacent two samples to determine if the average was above or below the
cleanup criteria. If the average of the three samples was less than the cleanup criteria, the
NYSDEC would require no further action in that portion of the unit (Shaw 2010).

Residual soil concentrations for uranium-238 and thorium-232 satisfied the ARAR-based
cleanup criteria of 35 picocuries per gram (pCi/g) and 2.8 pCi/g, respectively, for current and
future use of the property that would allow UU/UE. All average residual concentrations for
individual metal constituents also satisfied the risk-based cleanup criteria from 0 to 9 ft bgs.

Four individual soil samples from inaccessible locations up to 9 ft bgs exceeded the metals
cleanup criteria, as shown in Table 2.

Table 2. Soil Samples Exceeding TCGs

Survey Samble No Depth Analyte Arsenic Copper Lead
Unit P ) (ft bgs) [TCG] [7.4] [1912] [450]
SuU104 CFS-104-002 1.82 85.4 234 232
SuU109 CFS-109-009 24 10.5 895 630
SuU124 CFS-124-011R 5.3 3.1 2450 734
North Lawn | CFS-NLF-012R 3.9 7.3 4340 3370
Reference: Final Post Remedial Action Report (Shaw 2010).
Notes:

Boldface values indicate exceedances. All concentrations are mg/kg.

The risk assessment of survey unit SU109 determined that there is no unacceptable risk
associated with the residual contamination. In accordance with the Main Site Soils ROD, an
environmental easement was instituted for the Survey Unit 104 Easement Area, Survey Unit 124
Easement Area, and the North Lawn Easement Area to prevent excavation of these areas.

Detailed information regarding site soil excavation activities can be located in the post-remedial
action report (Shaw 2010). USACE completed the excavation and offsite disposal of soils from the
main site in 2007 (URS 2008). A total of 135,244 cubic yards of soil was excavated from the
main site (including the Town of Colonie vicinity property).

3.2.3 Groundwater Remedial Actions

As described in the Groundwater ROD, the requirement for an LTM program was identified

to assess the groundwater remedy. USACE conducted the monitoring program from

November 2010 until April 2017. Sampling frequencies were determined by statistical analysis
of the groundwater data and has gradually changed from quarterly to annually to biennially. Well
logs and construction details of the existing wells are included in Appendix B. Appendix C
provides a historical groundwater data summary table that incorporates all VOC, radiological,
MNA, and field data obtained over the previous LTM events from 2010 to 2020.

Monitoring wells and piezometers that were no longer used in groundwater LTM were
decommissioned from July to August 2015, as reported to NYSDEC in the Decommissioning
Completion Report, Monitoring Wells and Piezometers, Colonie FUSRAP Site (USACE 2015a).
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The effort included the decommissioning of all Lower Aquifer monitoring wells. In addition,
Upper Aquifer well MW-32S was decommissioned in September 2022. This well has been in
compliance since the August 2015 event. This well was removed from the groundwater LTM
program following the August 2016 sampling event because constituent concentrations were
believed to be unrepresentative of local groundwater conditions due to a stagnating effect caused
by the nearby (and just upgradient) sheet pile wall.

Each monitoring event was documented by data summary reports that were transmitted by
USACE to NYSDEC. Annual reports were also prepared to evaluate remedy progress and
status. The LTM program evolved through optimization via stepwise reductions in the number
of monitoring wells, constituents analyzed, groundwater zones monitored, and frequency

of sampling based on remedy progress. A summary of LTM program optimization is

provided below.

2010-2015 LTM program: The 2-year demonstration period was completed in 2012, after
which, the LTM program was revised by reducing the number of wells being sampled, the
number of constituents being analyzed, and the frequency of sampling (Shaw 2012).

2015-2016 LTM program modifications: The 2015-2016 annual sampling report
recommendations were to:

e  Continue monitoring semiannually for 2 years.

e Sample monitoring well MW-08S annually for VOCs to continue monitoring upgradient
groundwater conditions.

e Sample monitoring wells MW-30S, MW-34S, MW-37S, MW-41S, MW-42S, and MW-44S
semiannually for VOCS and annually for MNA parameters.

o Discontinue sampling at monitoring well MW-32S and decommission the well.

e Discontinue sampling for uranium.

The monitoring events of August 2016 and April 2017 were performed under the optimized
LTM program based on the recommendations from 2015-2016 annual sampling report
(USACE 2017b). NYSDEC preferred that monitoring well MW-32S be removed from the
program but not be decommissioned because it could be relied on as a contingency for
groundwater data. The well was decommissioned in 2022 when LM demonstrated that
permitting costs and risk of aquifer cross-contamination outweighed the potential value of the
well as a contingent data source.

2016-2017 LTM program modifications: The USACE 2016-2017 annual LTM report stated

that a direct comparison of VOC results to TCGs and the graphic representation of these results
over time clearly demonstrate that the MNA remedy is making progress toward TCG compliance.
The report showed:

e Three monitoring wells (MW-08S, MW-37S, and MW-42S) showed no detections of any of
the COCs above respective TCGs during the monitoring period.

e One monitoring well (MW-30S) had no exceedances of TCGs for the last four monitoring
events.

e One monitoring well (MW-34S) showed no exceedance during the last monitoring event.
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e Two monitoring wells (MW-41S and MW-44S) had one VOC (i.e., PCE) that exceeded
its TCG.

The report recommended that LTM be conducted every 2 years with the following monitoring
specifics:

e  Continue sampling the seven active wells for PCE, TCE, cDCE, and VC concentrations
e Retain monitoring well MW-08S as an upgradient control well

e Sample onsite monitoring wells MW-30S, MW-41S, MW-42S, and MW-44S to bound
the plume

e Sample monitoring wells MW-34S and MW-37S to continue monitoring downgradient
groundwater conditions

2020 LTM Program Modifications: USACE transferred the site to LM in September 2019, and
LM conducted a sampling event in July 2020. NYSDEC requested a 2021 sampling event take
place in order for future events to match the previously established schedule. LM sampled each
well for a suite of MNA parameters and well stability parameters and determined that
geochemical conditions were similar to previous measurements. The report recommended the
following specifics:

e Redevelop wells before each sampling event
e Continue sampling for well stabilization parameters and VOCs
e Remove the lodged pump from well MW-44S

e Decommission offsite well MW-32S; NYSDEC did not concur with decommissioning
well MW-32S

2021 LTM Program Modifications: LM conducted a sampling event in July 2021. The results
indicated that contaminant concentrations continued to decline. Steadily decreasing groundwater
turbidities indicated that well redevelopment was no longer warranted. The following program
modifications were recommended:

e Cease well redevelopment activities
e Sample groundwater every 2 years

o  Continue sampling for well stabilization parameters and VOCs; sampling for MNA
parameters is no longer warranted

o Offsite well MW-32S (on CSX property) should be decommissioned because right-of-entry
costs are high and potential damage to the well exposes the government to environmental
risks; NYSDEC concurred with decommissioning well MW-32S

3.3 Institutional Controls

The Main Site Soils ROD mandates the placement of ICs in the form of an environmental
easement on the three easement areas shown in Figure 2 and described in Section 3.1.1. A risk
assessment performed in 2004 (URS 2004a) determined that these areas contained soil that posed
excess risk to human health. The North Lawn Easement Area and Survey Unit 124 Easement
Area subsurface soil posed excess risk to children due to lead exposure and Survey Unit 104
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Easement Area subsurface soil posed excess risk to residents due to arsenic exposure. The
residual contamination did not pose unacceptable risk to a future worker.

The Groundwater ROD mandates that ICs are to be used to ensure that the property is safe for
future residential land use by limiting potential exposure of hypothetical future onsite residents
to groundwater contamination via the vapor intrusion pathway.

ICs are incorporated into an environmental easement to ensure that the property is safe for its
intended future use. The ICs are also detailed in the SMP (DOE and USACE 2020).

The environmental easement contains nine ICs:

1.

The soil easement areas, as further identified in Appendix D, Schedule A (of the SMP),
may be used for “Restricted Residential” as described in 6 NYCRR 375-1.8(g)(2)(i1),
“Commercial” as described in 6 NYCRR 375-1.8(g)(2)(iii), and “Industrial” as described
in 6 NYCRR 375-1.8(g)(2)(iv).

No digging or excavation shall be permitted in the soil easement areas without prior
written approval of DOE and NYSDEC.

Vegetable gardens and farming are prohibited in the soil easement areas.

The use of groundwater underlying the site, as described in Appendix D, Schedule B

(of the SMP), is prohibited without necessary water quality treatment as determined by
the New York State Department of Health (NYSDOH) or the Albany County Department
of Health to render it safe for use as drinking water or for industrial purposes, and the
user must first notify and obtain written approval to do so from NYSDEC.

The potential for vapor intrusion must be evaluated for any buildings designed for
occupancy on the site, as described in Appendix D, Schedule B (of the SMP), and
appropriate actions to address exposures must be implemented.

Data and information pertinent to site management must be reported at the frequency and
in a manner as defined in the SMP.

All future activities that will disturb remaining contaminated material must be conducted
in accordance with the SMP.

Monitoring to assess the performance and effectiveness of the remedy must be performed
as defined in the SMP.

Maintenance, monitoring, inspection, and reporting of any physical component of the
remedy shall be performed as defined in the SMP.

4.0  Progress Since Last Review

This section addresses progress in addressing issues or recommendations made during
previous LTPRs.

4.1

Main Site Soils OU Remedy

This is the first LTPR of the Main Site Soils OU. Therefore, there are no previous issues or
recommendations concerning the remedy to address.
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4.2 Groundwater OU Remedy

USACE issued the First FYR for the Colonie Groundwater OU in January 2018. The
protectiveness statement from the First FYR was:

The groundwater remedy at the Site is protective of human health and the
environment.

The remedy remains protective since both RAOs are currently being met for Site
groundwater. That is, the first RAO is met since exposure to future onsite urban
residents to VOC constituents that could migrate into homes via the vapor intrusion
pathway is currently a nonexistent pathway because land-use is not residential and
there are no homes on the Site property. The second RAO is being met by MNA
which demonstrates that VOC concentrations have steadily declined and will likely
continue until TCGs are attained likely over the next ten years.

Note that no new pathways have been identified since MNA has been initiated.
Domestic groundwater consumption is a pathway that was considered but
dismissed for two main reasons. Direct groundwater consumption is not a viable
pathway because the Upper Groundwater Zone does not yield sufficient quantities
of water for daily use, nor is the groundwater from this zone considered potable
because of the high percentage of solids carried by the groundwater.

No issues related to current site conditions or activities were identified during the First FYR that
prevented the remedy from being protective then or in the future.

4.3 Vicinity Property OU Remedy

USACE issued the Vicinity Property OU ROD in January 2017 (USACE 2017b), which
presented the final determinations for the management of soil and dust contamination located on
the vicinity properties. The Groundwater ROD addresses groundwater both onsite and offsite.
Previous removal actions (with the exception of dust) conducted by the DOE and the USACE for
all of the vicinity properties have proved to be protective of human health and the environment
and have eliminated the need for additional remedial action. The USACE has determined that
removal actions conducted to date at the vicinity properties for soil allow for the properties’
unrestricted release (i.e., cleanup action complete and property suitable for reuse with no
requirements for land use restrictions or controls as documented in the Technical Memorandum
Vicinity Property Assessment, Colonie FUSRAP Site, Colonie, New York Site (USACE 2010b).
Dust sampling results for residential and commercial vicinity properties showed that uranium
was detected above background concentrations; however, in accordance with CERCLA and

the NCP, the concentrations do not pose an unacceptable risk to current and future residents

and workers.

The soils recommendation for the Colonie FUSRAP vicinity properties is No Further Action.

The dust recommendation for the Colonie FUSRAP vicinity properties is No Further Action.
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RAOs have been met for all media (i.e., soil and dust) addressed within the Vicinity Property OU.
As such, a LTPR is not required for the Vicinity Property OU under CERCLA. No evaluation of
the Vicinity Property OU remedy was performed for this LTPR.

5.0 LTPR Process

5.1 Administrative Components

The process for conducting the LTPR includes administrative planning (e.g., identifying the
review team, developing a schedule), community notification, document and data review, a site
inspection, and interviews. Administrative planning activities were completed by August 2020.
The following subsections contain findings from the remaining activities.

5.2 Community Notification and Involvement

A public notice of this LTPR was published in the Albany Times Union newspaper on Monday,
July 11, 2022. The notice stated that this LTPR was underway. Another public notice will be
published when the LTPR is complete and available for public review on the Colonie Site
webpage. A copy of the public notice and certification of publication is included as Appendix D.

5.3 Document Review

Project documents and data were reviewed to form the basis of the technical assessment of
remedy protectiveness, which compares actual site conditions to the protectiveness requirements
set forth in the decision, design, and implementation phases of the project.

In addition to documents cited in Section 5.3, documents and data reviewed in this
LTPR include:

e The 2020, 2021, and 2022 annual site inspection reports (DOE 2020a, DOE 2021a,
DOE 2022a)

e The 2020 and 2021 long-term groundwater monitoring reports (DOE 2020b, DOE 2021b)
5.4 Data Review
5.4.1 Main Soils OU

The Main Site Soils ROD remedy mandates the placement of ICs in the form of an environmental
easement on the three easement areas shown in Figure 2 and described in Section 3.1.1.
Extensive onsite soil removal was completed as a response action before signing of the Main Site
Soils ROD. This action effectively removed radioactive, metals, and VOC contamination from
the Main Site Soils OU. The soil removal action also addressed the directly adjacent

Town of Colonie vicinity property. The USACE identified three discrete soil locations (i.e., the
subsequent three easement areas) that were inaccessible due to their proximity to active rail lines,
utility power poles, or water lines, and thus were not excavated.

No further soil sampling of these areas was required by the Main Site Soils ROD. Therefore,
there are no new soils data during this review period.
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5.4.2 Groundwater OU

The Groundwater OU remedy requires a LTM program for site groundwater, as described in
Section 3.1.2. LM assumed the LTM program for site groundwater that was initiated by USACE
upon finalization of the Groundwater ROD. The procedures and specifications of the LTM
program are specified in the LTS&M Plan. Groundwater was sampled by LM in 2020

(DOE 2020b) and 2021 (DOE 2021b). The next sampling event is planned for 2023.

Project documents and data were reviewed to form the basis of the technical assessment of
remedy protectiveness. This assessment compares actual site conditions to the protectiveness
requirements established in the decision, design, and implementation phases of the project. This
section presents a review of data relevant to the groundwater COCs (i.e., the chlorinated VOCs
PCE, TCE, cDCE, and VC) as required by the Groundwater ROD (USACE 2010a). These four
COCs must meet TCGs to conclude the LTM program. Specifically, a comparison of these
COCs to TCGs is presented for each monitoring well to evaluate remedy performance and
protectiveness. The analytical chemistry results as presented in the periodic groundwater LTM
reports were deemed to be of adequate quality and therefore usable for reliable decision making
to meet the project-specific data quality objectives.

The following sections present (1) a summary of groundwater analytical results for the COCs,
(2) a summary of changes in concentrations of the COCs in groundwater over time and distance,
(3) a comparison of VOC concentrations in groundwater to TCGs, (4) a summary of groundwater
geochemical indicators, and (5) an evaluation of the groundwater monitoring well network.

5.4.3 Evaluation of the Groundwater Monitoring Well Network

The following discussion reviews the utility of each monitoring well:

e MW-08S: This upgradient well serves to assess upgradient influences and defines the
gradient across the site

e MW-30S: This onsite well shows groundwater conditions near the former landfill location

e MW-34S: This offsite downgradient well serves as a sentinel well to demonstrate that
contaminant migration is not occurring

e  MW-37S: This is another sentinel well downgradient from the former building location;
there has not been a TCG exceedance at this well

e  MW-41S: This well assesses contaminant concentrations from the former building’s source
zone; it exhibits decreasing PCE concentrations above the TCG

e MW-428S: This well assesses contaminant concentrations from the former building’s source
zonge; the four COCs are below their TCGs in this well, and concentrations continue to
decrease. This well serves a redundant purpose to well MW-41S

e MW-44S: This well assesses contaminant concentrations from the former building’s
source zone; contaminant concentrations were not detected during the last two
sampling events
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5.4.4 Groundwater VOC Analysis Results

The presence of PCE breakdown products—TCE, cDCE, VC and finally the mineralization of
VC in site groundwater—shows that PCE and its breakdown products are being degraded by the
reductive dechlorination processes. As shown in Table 3, of the 28 VOC analysis results from
the last sampling event (July 2021), 17 (60%) were not detected.

Wells with exceedances of the TCGs have decreased from three wells in 2010 to only a single
well in 2021. On average, PCE concentrations have decreased by approximately 50% since the
ROD was issued in 2010. PCE concentrations are 33% of 2010 concentrations, whereas VC
concentrations are 62% of 2010 concentrations. Average cDCE concentrations have increased by
a factor of nearly 2 since 2010 but remain less than 1% of the cDCE TCG.

o Well MW-08S: To date, this upgradient well has had no detections of VOCs during the
LTM Program.

e Well MW-30S: This onsite well from near the filled-in former Patroon Lake had a PCE
concentration of 2.88 micrograms per liter (ug/L) in July 2021 compared to 6.67 ug/L in
July 2020. TCE, ¢DCE, and VC were not detected in July 2021.

e Well MW-34S: This offsite downgradient well had detections of PCE, cDCE, and VC near
their detection limits in July 2021 and TCE was not detected This well had previous
exceedances for VC until 2017. VOC concentrations in July 2021 are on average 50% lower
than in November 2010.

e Well MW-378S: This offsite downgradient well had PCE, TCE, and VC concentrations
either at or near their detection limits. The 2021 cDCE concentration is higher than the

2010 concentration by a factor of approximately 2, but the 2021 concentration is only 2% of
the TCG.

e Well MW-418S: This onsite well near the former building location had PCE and TCE
concentrations in 2021 that were approximately 50% of 2010 concentrations, while cDCE
and VC concentrations are stable or elevated when compared to the 2010 concentrations.
Well MW-418 has the only remaining analyte in exceedance of the TCGs; the PCE
concentration was 12.7 pg/L in July 2021 compared to the TCG of 5.5 ng/L. The PCE
concentration was 26.0 pg/L in November 2010.

e Well MW-42S: No COCs exceeded the TCGs in this onsite well near the former building in
July 2021. ¢cDCE was detected at a at a low concentration, while PCE, TCE, and VC were
not detected. The cDCE concentration was 5.31 pg/L in July 2021 compared to 4.3 pg/L in
November 2010. The cDCE concentration exceeded the New York groundwater quality
standard of 5 pg/L but was well below the 1800 ug/L TCG.

e Well MW-44S: In July 2021, concentrations of PCE, TCE, ¢cDCE, and VC were not
detected in both the primary and duplicate sample collected from this onsite well near the

former building location. The well was installed in 2015 and had PCE concentrations above
the TCG in 2016 and 2017. However, PCE was not detected in 2020 and 2021.

The distribution of COCs in site groundwater during the July 2021 sampling event, is shown in
Figure 6. Historical aqueous VOC data are included as Appendix C.

U.S. Department of Energy Long-Term Periodic Review Report, Colonie Site, New York
Doc. No. 40813
Page 28



FINAL

Table 3. VOC Analysis Summary

Sample Dates
Well |Analyte TCG 11/2010 3/2011 5/2011 8/2011 2/2012 5/2012 8/2012 8/2015 3/2016 8/2016 4/2017 7/2020 7/2021
[bg/L] Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q
[ug/L] [wg/L] [wg/L] [wg/L] [ug/L] [wg/L] [wg/L] [wg/L] [ug/L] [wg/L] [wg/L] [wg/L] [ug/L]
PCE 5.5 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NS 1.0 U 1.0 U 0.333 U 0.333 U
TCE 18.0 1.0 U 1.0 U 1.0 U 1.0 U 1.0 ] 1.0 U 1.0 U 1.0 U NS 1.0 U 1.0 U 0.333 ] 0.333 U
MW-085 cDCE 1800 1.0 ] 1.0 U 1.0 U 1.0 U 1.0 ] 1.0 U 1.0 U 1.0 U NS 1.0 U 1.0 U 0.333 U 0.333 U
VC 14 1.0 U 1.0 U 1.0 U 1.0 U 1.0 ] 1.0 U 1.0 U 1.0 U NS 1.0 U 1.0 U 0.333 ] 0.333 U
PCE 5.5 5.6 4.7 3.6 4.4 4.5 4.6 6.0 2.8 1.5 3.9 3.1 J 6.67 2.88
TCE 18.0 1.4 1.1 0.5 J 1.6 1.7 1.6 24 1.6 0.52 J 1.2 1.0 U 1.54 0.333 U
MW-30S cDCE 1800 0.56 J 0.67 J 1.0 U 1.3 1.4 1.3 2.3 2.0 0.76 J 0.96 J 1.0 U 0.54 J 0.333 U
VC 1.4 1.0 U 1.0 U 1.0 U 1.0 U 1.0 u 1.0 U 1.0 U 1.0 U 1.0 ] 1.0 U 1.0 U 0.333 U 0.333 U
PCE 5.5 0.96 0.75 J 0.66 J 0.71 J 0.70 J 0.72 J 0.73 J 0.45 J 0.49 J 0.61 J 0.75 J 0.47 J 0.51 J
TCE 18.0 1.0 U 1.0 U 1.0 U 1.0 U 1.0 ] 1.0 U 1.0 U 1.0 U 1.0 ] 1.0 U 0.29 J 0.333 U 0.333 U
MW-348 cDCE 1800 1.6 0.96 J 0.93 J 1.2 1.1 J 0.86 J 1.5 0.91 J 0.79 J 1.3 1.2 1.34 1.09
VC 1.4 25 1.8 24 2.2 2.3 2.0 34 1.7 J 1.1 1.6 1.1 0.97 J 0.86
PCE 5.5 0.25 J 1.0 U 0.25 J 0.39 J 0.58 J 0.21 J 0.37 J 0.49 J 0.38 J 1.0 U 0.50 J 0.333 U 0.333
TCE 18.0 0.36 J 0.33 J 0.41 J 0.63 J 0.68 J 0.31 J 0.53 J 0.58 J 0.62 J 0.28 J 0.42 J 0.333 U 0.333 ]
MW=375 cDCE 1800 17.0 27 27.0 34.0 28 39 48.0 52.0 39 51 49 45.6 41.6
VC 1.4 0.50 J 0.66 J 0.91 J 0.53 J 0.40 J 0.63 J 0.69 J 0.59 J 0.35 J 0.48 J 0.65 J 0.333 U 0.62 J
PCE 5.5 26.0 15 39.0 24 30.0 28 30.0 14.0 25 18 24 15.0 12.7
TCE 18.0 8.3 5.3 11.0 71 6.8 7.4 8.6 4.5 6.1 53 5.1 4.93 4.86
M-41S cDCE 1800 1.0 3.5 6.8 5.2 4.4 5.2 5.1 4.2 4.7 4.7 4.8 5.77 6.35
VC 14 0.66 J 0.58 J 0.92 J 0.69 J 1.0 1.2 1.0 0.90 J 0.53 J 0.62 J 0.58 J 0.33 U 0.76
PCE 5.5 0.43 0.20 J 0.37 J 0.23 J 0.22 J 1.0 U 1.0 U 1.0 U 1.0 ] 1.0 U 0.34 J 0.33 U 0.33 U
TCE 18.0 1.3 1.0 0.75 J 0.73 J 0.54 J 0.73 J 0.59 J 0.65 J 0.44 J 0.45 J 0.75 J 0.52 J 0.33
MW-428 cDCE 1800 4.3 3.4 9.2 12 6.6 7.4 11.0 13.0 7.2 8.5 7.6 7.00 5.31
VC 1.4 1.0 U 1.0 U 0.22 J 1.0 U 0.22 J 1.0 U 0.21 J 1.0 U 1.0 U 1.0 U 0.33 U 0.33 U
PCE 5.5 3.1 13 15 18 0.33 U 0.33 U
MW-445S TCE 18.0 4.0 7.7 9.9 9.9 0.33 U 0.33 U
cDCE 1800 3.1 2.8 3.5 3.3 0.51 J 0.33 U
VC 1.4 1.0 U 1.0 ] 1.0 U 1.0 U 0.33 U 0.33 U
Note:
Boldface and shaded values indicate that the result exceeds the TCG.
Abbreviations:
J = estimated value below the method reporting limit
NS = not sampled
Q = qualifier assigned by laboratory
U = not detected at method reporting limit
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5.4.5 Temporal and Spatial Changes in Groundwater VOC Results

Nearly all detectable COCs had lower concentrations in July 2021 compared to November 2010.
While there were two exceedances of TCGs in July 2020 (PCE in well MW-30S and MW-415S),
there was only a single exceedance in July 2021 (PCE in well MW-415).

As in previous events, PCE remains elevated near the former source zones: the former filled-in
lake location near well MW-30S and the southeast corner of the building formerly near

well MW-41S. PCE remains below the detection limit in downgradient wells MW-34S and
MW-378S. The PCE breakdown products TCE, cDCE, and VC mostly show declining
concentrations in these wells since at least 2015. cDCE has shown increasing trends in

wells MW-37S MW-42S, however, these concentrations are 2 to 3 orders of magnitude below
the TCG. The presence of VC in the LTM program wells indicates that cDCE is degrading albeit
at a slower rate than PCE or TCE (see Section 5.4.4).

As shown in the time-series plots (Figure 7 through Figure 13), all wells show decreasing VOC
concentrations over time, except the cDCE concentrations in wells MW-37S, MW-41S, and

MW-428.

Appendix E contains attenuation modeling results.
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5.4.6 Comparison of Groundwater VOC Results to TCGs

PCE was the only COC to exceed its TCG in the last monitoring event (July 2021), while at the
initiation of the LTM program in 2010, there were three wells with PCE exceedances. The PCE

exceedance in July 2021 occurred in well MW-41S, compared to exceedances in wells MW-30S,
MW-34S, and MW-41S in November 2010.

5.5 Site Inspections

During the last 5 years, the site was transitioned to LM for long-term surveillance and
maintenance. The date of transfer was September 2019. During the transition period, USACE
and LM cooperated in the development of the environmental easement and SMP to limit
potential exposure to inaccessible residual soil contamination. The LTS&M Plan was developed
to manage these activities. The LTS&M Plan has been updated annually.

The site has been inspected annually to fulfill the requirements of the LTS&M Plan and the
SMP. The LTS&M Plan requires inspections of all of the real property assets to document
maintenance requirements. The SMP requires inspections of the easement areas to verify that soil
has not been disturbed and that the ICs are being complied with.

LM takes the voluntary protective measure of notifying parties holding utility easements on the
site of the existence of the environmental easement. The easement holders include National Grid,
Verizon, and the Town of Colonie. These parties have been provided notifications annually since
2020. The inspection form from the most recent site inspection is included in Appendix F.

5.6 Stakeholder Interview

As part of the LTPR process, the LM site manager and LM Support site lead interviewed the
NYSDEC project manager John Abunaw on Thursday, June 9, 2022. Mr. Abunaw stated that site
conditions are acceptable, and that attenuation of groundwater contamination is progressing
toward TCGs. The complete interview is included as Appendix G.

6.0 Technical Assessment

6.1 Question A: Are the remedies functioning as intended by the decision
documents?

6.1.1 Status of the Soil Remedy

The ICs specified under the Main Site Soils ROD are functioning as intended. The environmental
easement and accompanying SMP have been implemented and site inspections have been
conducted as specified. The regulator has been notified of site conditions as required. There has
been no disturbance of easement area soil.
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6.1.2 Status of the Groundwater Remedy

The ICs specified in the Groundwater ROD are functioning as intended. The ICs prohibit use of
site groundwater without approval by NYSDOH and require an investigation for vapor intrusion
before building construction.

MNA of the groundwater is functioning as intended under the Groundwater ROD. The following
evidence is offered in support:

e The only VOC with a concentration that exceeded its TCG is PCE (TCG: 5.5 pg/L)

— The PCE exceedances occurred in wells MW-30S, MW-41S and MW-44S during the
current review period

— PCE concentrations in well MW-418S, detected at a 5-year maximum concentration of
24 ng/L in 2017, shows consistently declining concentrations

— VOC concentrations at well MW-44S were not detected during the last two sampling
events (2020 and 2021)

— As described in Section 6.2.2, all detections of PCE are less than the current risk-based
value (203 pg/L) derived for residential vapor intrusion protection

e Reductive dechlorination processes appear to be ongoing in the center of the plume since the
breakdown products of PCE (i.e., TCE, cDCE, VC) are still being produced

A linear trend line was fit to the PCE concentration versus time graph, shown in Figure 14. A
linear trend has a coefficient of determination that is slightly higher than a log-linear trend line
(R? 0f 0.3925 versus 0.3913). The trend line meets the PCE TCG concentration of 5.5 ug/L in
approximately 2028.

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

6.2.1 Main Site Soils ROD

The soil RAOs remain valid and are still protective. The soil cleanup values are listed in the
Main Site Soils ROD as follows:

e Prevent direct contact with soil having arsenic concentrations in excess of an arithmetically
determined mean background concentration of 7.4 mg/kg

e Prevent direct contact with soil having lead concentrations exceeding 450 mg/kg, which
would result in unacceptable risk due to blood-lead levels above 10 pg/dL

The prevention of contact above these cleanup goals was facilitated by implementation of
easements in areas where arsenic and lead concentrations in soil exceeded the cleanup goals and
the soil had to be left in place because of infrastructure.
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As described in Section 6.2.1.1, the toxicity information has not changed for lead or arsenic. The
exposure assumptions are likewise still protective. The models for evaluating lead exposure have
been slightly revised and result in slightly lower exposure levels. Similarly, the bioavailability of
arsenic has been adjusted (Section 6.2.1.1) since the HHRA, which was included as an appendix

to the Main Site Soils RI Report (Appendix B of USACE 2013a).

The evaluation in Section 6.2.1.1 concluded that two of the exposure units (SU 104 and SU 124)
do not represent an unacceptable human health risk at current soil concentrations.

6.2.1.1 Cancer Risk and Hazard Estimates

Inputs for noncancer hazards and cancer risks of future residents exposed to Main Site Soils are
summarized in tables contained in the HHRA that was included as Appendix B of the Main Site
Soils RI (USACE 2013a). Contaminants of potential concern identified in the Main Site Soils
HHRA are lead, copper, and arsenic.

Lead

Risks from exposure to lead were reevaluated during this LTPR in this section using the
Integrated Exposure Uptake Biokinetic (IEUBK) Model for Lead in Children developed by EPA
(EPA 2022a). A previous version of the [IEUBK Model (EPA 2010) had been used to evaluate
lead soil risks in the Main Site Soils HHRA (USACE 2013a). The EPA CERCLA goal for
blood-lead concentration in a group of similarly exposed children is to limit overall lead

exposure such that no more than 5% of children exceed 10 pg of inorganic lead per deciliter
of blood (ng Pb/dL) (EPA 1994).

Table 4 compares IEUBK model blood lead results from the 2013 RI and the 2022 evaluation
completed as part of this LTPR. The Main Site Soil RI found that modeled blood lead values
exceeded the EPA CERCLA goal at the Survey Unit 124 Easement Area and the North Lawn
Easement Area exposure units. However, the Survey Unit 124 Easement Area maximum
detected soil lead concentration of 734 mg/kg was mistakenly used in the Main Site Soil RI
IEUBK model as the exposure point concentration, instead of using the arithmetic mean
concentration as described the IEUBK model user guide (EPA 2022a). When the Survey

Unit 124 Easement Area arithmetic mean soil lead concentration of 371 mg/kg was used as the
exposure point concentration in the current [EUBK model, this resulted in 1.37% of resident
children exceeding 10 ug Pb/dL, which meets the threshold criterion of 5%. For all other survey
units in the Main Site Soils HHRA, the arithmetic mean concentration was correctly used as the
exposure point concentration and the blood lead criterion of no more than 5% of individuals
exceeding 10 ug Pb/dL was met. The IEUBK lead model results from the 2022 evaluation
completed as part of this LTPR are included as Appendix H.
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Table 4. Comparison of IEUBK Results, 2013 Compared to 2022

Model Version 1.1 Build 11 (2013)

Model Version 2.0 Build 1 (2022)

Indoor Pb concentration: 30% of outdoor

Indoor Pb concentration: 30% of outdoor

Outdoor air concentration: 0.1 pg/m3

Outdoor air concentration: 0.1 pg/m3

Drinking water concentration: 4 pg/L

Drinking water concentration: 4 ug/L

Mass fraction of outdoor soil to indoor dust
conversion factor: 0.7

Mass fraction of outdoor soil to indoor dust
conversion factor: 0.7

Inputs
Maternal blood concentration: 1 ug Pb/dL Maternal blood concentration: 1 ug Pb/dL
SU104 lead in soil concentration: 50 ug/g SU104 lead in soil concentration: 50 ug/g
SU109 lead in soil concentration: 215 pg/g SU109 lead in soil concentration: 215 pg/g
SU124 lead in soil concentration: 734 pg/g SU124 lead in soil concentration: 371 pg/g
North Lawn Easement Area lead North Lawn Easement Area lead
in soil concentration: 1234 pg/g in soil concentration: 1234 pg/g
SU104 percent above 10 ug Pb/dL: SU104 percent above 10 ug Pb/dL:
0.001% (=pass) 0.007% (=pass)
SU109 percent above 10 ug Pb/dL: SU109 percent above 10 ug Pb/dL:
0.39% (=pass) 0.30% (=pass)
Results

SU124 percent above 10 ug Pb/dL:
23.05% (=fail)

SU124 percent above 10 ug Pb/dL:
1.37% (=pass)

North Lawn Easement Area percent
above 10 ug Pb/dL:
53.71% (=fail)

North Lawn percent above 10 pg Pb/dL:
30.58% (=fail)

Abbreviations:

Mg/g = micrograms per gram
pg/m3 = micrograms per cubic meter

The EPA Adult Lead Methodology (ALM) was used in the Main Site Soils HHRA to evaluate
risks associated with fetal blood-lead levels in exposed adult workers. All ALM results met the
blood-lead criterion, as this model results in lower blood-lead levels than does the IEUBK model
at the same soil concentration. Revised input parameter values recommended by EPA

(EPA 2017b) for the ALM results in lower blood-lead values, and provides correspondingly

higher cleanup goals, for exposed populations than those used in the ALM included in the Main
Site Soils HHRA. Therefore, it was not necessary to reprocess the ALM to verify protectiveness
for lead in soils.

Arsenic and Copper

The toxicity and related values used in the Main Site Soils RI Report HHRA for arsenic and
copper, as well as current 2022 values, are provided in Table 5. The only change to these values
since completion of the Main Site Soils HHRA is the use of a 60% oral relative bioavailability
(RBA) for arsenic that was subsequently recommended by EPA (EPA 2022¢).
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Table 5. Soil Contaminant Toxicity Guidance from 2013 Compared to Current 2022 Values

Contaminant

2013 Guidance?

2022 Guidance®

Dermal absorption factor: 0.03

Dermal absorption factor: 0.03

Oral RBA: 100%

Oral RBA: 60%°

Oral reference dose: 3 x 10™* mg/kg/d

Oral reference dose: 3 x 10™ mg/kg/d

Arsenic Inhalation reference concentration: Inhalation reference concentration:
1.5 x 1075 mg/m3 1.5 x 10~ mg/m®
Oral cancer slope factor: 1.5 (mg/kg/d)™" Oral cancer slope factor®: 1.5 (mg/kg/d)~’
Inhalation unit risk: 4.3 x 1073 (ug/m?3)~" Inhalation unit risk: 4.3 x 1073 (ug/m3)~"
Oral reference dose: 4 x 1072 mg/kg/d Oral reference dose: 4 x 1072 mg/kg/d
Copper Dermal absorption factor: 0.0 Dermal absorption factor: 0.0
Notes:

a Colonie FUSRAP Main Site Soils Remedial Investigation Summary Report (USACE 2013a).
b Regional Screening Levels (RSLs)—Generic Tables (EPA 2022c).
¢ Red value indicates a change from previous guidance.

Abbreviations:
mg/kg/d = milligrams per kilogram per day
pg/m3 = micrograms per cubic meter

In the Main Site Soils HHRA, the arsenic hazard quotient (HQ) for the future child

resident exceeded a value of 1 only for the Survey Unit 104 Easement Area (HQ of 1.3).

A chemical-specific exposure level resulting in an HQ of 1 or less is regarded as being below a
toxicological threshold such that even the most sensitive members of a population are unlikely to
experience any associated adverse noncancer health effects (EPA 1989). An HQ exceedance of 1
indicates the potential for adverse health effects. The Regional Screening Level Calculator
input/output is provided in Appendix I. The resulting Regional Screening Level Calculator
arsenic HQ of 0.8 for the future child resident is less than 1 and is thus unlikely to present
adverse noncancer health effects. The use of the 60% RBA value decreases the oral exposure and
risk to arsenic in soil by 40%.

The 60% RBA was also used to recalculate the cancer risk for residential exposure at the

Survey Unit 104 Easement Area. This resulted in the excess lifetime cancer risk decreasing from
1.3 x 107* in the Main Site Soils HHRA to a value of 8 x 107> in the 2022 recalculation from the
EPA Regional Screening Level Calculator. Thus, cancer risks under future residential use at all
exposure units (survey units) are within the EPA acceptable cancer risk range of 1 in 1 million to
1 in 10,000 (1 x 107%to 1 x 107%) excess lifetime cancer risk. The Main Site Soils HHRA, and
the recalculated noncancer hazard and cancer risk for residential exposure to arsenic in soil at the
Survey Unit 104 Easement Area are summarized in Table 6. The values in Table 6 are based on
the maximum detected arsenic soil concentration of 85.4 mg/kg in the Survey Unit 104 Easement
Area. Use of this maximum detected concentration introduces a high bias to the HQ and cancer
risk values, especially observing that all other arsenic soil concentrations in the Survey Unit 104
Easement Area are less than the background-based value of 7.4 mg/kg.

The noncancer arsenic risk associated with residential exposure at the Survey Unit 104 Easement
Area was recalculated using the EPA Regional Screening Level Calculator for chemicals

(EPA 2022f) during this LTPR. The input parameter values are the same as those used in the
Main Site Soils HHRA, except that a few exposure parameters identified in the HHRA as EPA
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default values have since been revised based on EPA recommendations (EPA 2014). These
revisions are minor and would have a negligible effect on risk assessment resu