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I. INTRODUCTION

The purpose of a Five-Year Review (FYR) is to evaluate the implementation and performance
of a remedy in order to determine if the remedy is and will continue to be protective of human
health and the environment. The methods, findings, and conclusions of reviews are documented
in FYR reports such as this one. In addition, FYR reports identify issues found during the

review, if any, and document recommendations to address them.

The U.S. Army Corps of Engineers (USACE) is preparing this FYR pursuant to the
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA)
Section 121, consistent with the National Contingency Plan (40 Code of Federal Regulations
Section 300.430(f)(4)(i1)) and considering U.S. Environmental Protection Agency (EPA), U.S.
Department of Defense, and Formerly Used Defense Site (FUDS) policy.

This is the second FYR for the Northeast Cape (NEC) FUDS on St. Lawrence Island, Alaska
(Figure B-2). The triggering action for this statutory review is the completion date of the
previous FYR. This FYR has been prepared because hazardous substances, pollutants, or
contaminants remain at the site above levels that allow for unlimited use and unrestricted
exposure. The EPA site ID number is AK9799F2999. The NEC FUDS is not listed on the
National Priorities List (NPL).

The NEC FUDS consisted of five sites that were managed under CERCLA authority (Site 13,
Site 16, Site 21, Site 28, and Site 31). Sites 21 and Site 28 will be addressed in this FYR
(Figure B-4 and Figure B-5). Site 13 and Site 16 are not addressed in this report as CERCLA
action is complete at these sites (having met unlimited use/unrestricted exposure [UU/UE] for
all CERCLA contaminants during the first FYR) and the only remaining contamination is
attributed to petroleum, oil, and lubricants (POL) in groundwater. Site 13 and Site 16 are
included in a separate Periodic Review report specific to POL sites. Site 31 is not included in
this report because remedial action achieved a condition that allows for UU/UE and the site was

recommended for No Further Action by USACE in the first FYR (USACE 2015b).
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Site 3, Site 6, Site 7, Site 8, Site 9, Site 10, Site 11, Site 13, Site 15, Site 16, Site 19, Site 27,
and Site 32 are not addressed in this FYR because of the CERCLA petroleum exclusion;
however, separate Periodic Review report(s) will be prepared for these sites because petroleum
contamination remains above cleanup levels. For more information regarding NEC FUDS sites

not addressed in this FYR, refer to Appendix C, “Site Chronology”.

The NEC FUDS FYR participants included: Andrea Elconin, USACE Project Manager; Aaron
Shewman, USACE Technical Lead; Lori Verbrugge, USACE Risk Assessor; Andy Larson,
Project Manager; Kevin Maher, Chemist; and Haley Huff, Geologist. Relevant entities such as
the ADEC and community members were notified of the initiation of the FYR. This review
began on 11 April 2018 and was conducted with data available from the NEC FUDS

information repository as of 1 September 2018.

SITE BACKGROUND

The NEC FUDS is located on St. Lawrence Island, Alaska in the western portion of the Bering
Sea, approximately 135 air-miles southwest of Nome (Figure B-1). It is located at latitude
63.310278 and longitude -168.965272. The NEC property originally encompassed
approximately 4,800 acres (7.5 square miles). The NEC FUDS is only accessible by air, water,
or all-terrain vehicle trails. The Village of Savoonga, the closest community, is located
approximately 60 miles to the northwest (Figure B-1). The NEC FUDS consists mainly of
rolling tundra, extending from the Bering Sea toward the base of the Kinipaghulghat Mountains.
The Kinipaghulghat Mountains rise abruptly to an elevation of approximately 1,800 feet above

sea level, approximately 3 miles from the coastline.

The NEC FUDS was constructed as an Aircraft Control and Warning Station during 1950 and
1951 to provide radar coverage and surveillance for the Alaskan Air Command, and later for
the North American Air Defense Command, as part of the Alaska Early Warning System. The
site was activated in 1952 and a White Alice Communications System station was added to the
site in 1954. Facility operations were supported by 212 personnel and termination of operations

occurred in 1969 (Aircraft Control and Warning Station) and 1972 (White Alice
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Communications System), respectively. Most military personnel were removed from the site

by the end of 1969.

The NEC FUDS included areas for housing site personnel, power plant facilities, fuel storage
tanks, distribution lines, maintenance shops, wastewater treatment facilities, and landfills. The
buildings and majority of furnishings and equipment were abandoned in place initially due to
the high cost of off-island transport. Demolition of the buildings and other structures were
completed between 1994 and 2003. The runway, improved gravel roads, and concrete slabs of

some of the former structures remain intact.

The main sources of contamination at the NEC FUDS are attributed to spills and leaks of fuel
products associated with aboveground storage tanks, underground storage tanks, and associated
piping. Other sources of contamination include electrical transformers, waste stored in
55-gallon drums, metal debris, and organic chemicals from paint, solvents, and other

miscellaneous facility activities.

St. Lawrence Island residents from the villages of Gambell and Savoonga participate in
subsistence fishing, hunting, and gathering at the NEC FUDS area year-round. Local
subsistence fishing camp structures are located in the area and are occupied seasonally. There
are currently no permanent residents in the NEC area; however, representatives of the Native
Village of Savoonga have shown a desire to re-establish a permanent residential community at

the site in the future.
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FIVE-YEAR REVIEW SUMMARY FORM

SITE IDENTIFICATION \

Site Name: Northeast Cape (St. Lawrence Island)
EPA ID: AK9799F2999
Region: 10 State: AK City/County: St. Lawrence Island

NPL Status: Non-NPL

Multiple Projects? Has the site achieved construction completion?
Yes No

Lead agency: Other Federal Agency
[If “Other Federal Agency”, enter Agency name]: USACE

Author name (Federal or State Project Manager):
Federal Project Manager Andrea Elconin

Author affiliation: USACE, Alaska District
Review period: 4/11/2018 - 9/1/2018
Date of site inspection: 8/1/2018

Type of review: Statutory

Review number: 2
Triggering action date: 2/24/2015
Due date (five years after triggering action date): 2/20/2020

II. RESPONSE ACTION SUMMARY FOR SITE 21-WASTEWATER
TANK

Site 21 is located west of the Main Operations Complex (MOC) perimeter road and contained
the wastewater treatment system for the main housing and operations complex (Figure B-2 and
Figure B-3). The infrastructure consisted of a concrete septic settling tank and attached piping
enclosed in a wooden utilidor that discharged approximately 450 feet west (Figure B-4) of the
settling tank. The tank compartments, utility corridor from the main complex, and the wooden

utilidor outfall line were removed in 2003 (USACE 2009).

BASIS FOR TAKING ACTION

Site investigation data showed arsenic in soil was above the 11 milligrams per kilogram (mg/kg)
sitewide arsenic background level (12 of 27 locations), and to a lesser extent, total

polychlorinated biphenyls (PCBs) in soil were above the 1 mg/kg regulatory cleanup level (2 of
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27 locations). Sitewide cleanup levels for PCBs and arsenic in soil were applied to Site 21. PCB
contamination was suspected to originate from the septic system and arsenic contamination was
thought to be naturally occurring (USACE 2009); however, arsenic became a soil contaminant
of concern (COC) due to one surface soil result near the septic tank outfall with an arsenic
concentration of 170 mg/kg. The 2009 multi-site Decision Document (DD) identified COCs

and media for Site 21 are listed in Table 1.

Table 1
Site 21 Multi-Site DD COCs

CONTAMINANT MEDIA

Arsenic Surface Soil’
Surface Soil’
PCBs Subsurface Soil?

Notes:

' Surface soils considered 0 to 2 feet depth (USACE 2009).
2 Subsurface soils considered > 2 feet depth (USACE 2009).
COC = contaminant of concern

DD = Decision Document

PCB = polychlorinated biphenyl

The human health and ecological risk assessment completed prior to the multi-site DD (USACE
2004a) identified that some site media posed unacceptable risk to potential human receptors of
concern (future seasonal resident, future site visitor, and future permanent resident) and one

potential ecological indicator receptor of concern (tundra vole).

RESPONSE ACTIONS

One response action occurred at Site 21 prior to the multi-site DD. In 2003, surface features
associated with the wastewater treatment system (tanks, associated piping, and the outfall pipe

wooden enclosure) were removed (USACE 2004b).
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There are no Site 21-specific remedial action objectives (RAOs) listed in the multi-site DD
(USACE 2009). Sitewide RAOs were applied to Site 21 because the sitewide soil cleanup levels
established in the multi-site DD were determined to be appropriate and protective at Site 21:

e Prevent current and future exposure to humans by ingestion, inhalation, and dermal contact

with contaminated soil at levels above applicable or relevant and appropriate requirements
(ARARs) for PCBs or pertinent risk-based standards for petroleum hydrocarbons.

e Prevent exposure to ecological receptors by direct contact with contaminated soil above
risk-based cleanup levels.

e Prevent ingestion of groundwater containing contaminants at levels above state drinking
water standards and pertinent risk-based standards for petroleum hydrocarbons.

The remedy for Site 21 is described in the multi-site DD as follows:

e Excavation and removal of PCB-contaminated soil at Sites 13, 16, 21, and 31.

e FExcavation and removal of arsenic-contaminated soil at the Site 21 Wastewater Treatment
Tank.

e Land use controls (LUCs) to limit future drinking water uses for groundwater at the MOC
(Sites 10-22, 26, and 27).

The sitewide soil cleanup levels listed in the multi-site DD applying to Site 21 are provided in

Table 2.

Table 2
Site 21 Multi-Site DD Cleanup Levels
CONTAMINANT \ MEDIA CLEANUP LEVEL \
Arsenic Soil 11 mg/kg
[PcBs Soil 1 mg/kg

Notes:
mg/kg = milligrams per kilogram
PCB = polychlorinated biphenyl

Groundwater LUCs are applied to the MOC, which is adjacent to Site 21. Groundwater
associated with the MOC is separate and distinct from groundwater associated with all Site 21
areas of concern (AOCs). No groundwater contamination exists at Site 21 and LUCs to limit

the use of Site 21 groundwater are not needed; however, Site 21 is included in the multi-site
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DD list of MOC sites requiring groundwater LUCs. It is recommended an explanation of

significant differences be prepared to clarify groundwater LUCs are not needed at Site 21.

STATUS OF IMPLEMENTATION

The selected soil remedy for Site 21 is excavation. Excavation of PCB-contaminated soil began
and ended in 2010 and resulted in the excavation of 10.4 tons of soil (USACE 2011). Excavation
confirmation samples found that PCB concentrations were less than the 1 milligram per
kilogram (mg/kg) cleanup level (Figure B-4) at two PCB excavation locations (east end of the
outfall pipe next to the former wastewater tank and at the west end of the outfall pipe).
Excavation of arsenic-contaminated soil began in 2012 and ended in 2014 and resulted in the
removal of 547.35 tons of soil (USACE 2012, 2015a) (Figure B-4). One soil boring sample
(13NC21SS17-0.5) containing arsenic at 14 mg/kg, collected outside the extent of any
excavation, was not removed due to active surface water flow (USACE 2016a) and one
excavation sidewall sample containing arsenic at 13 mg/kg was left in place (USACE 2015a).
Although the sample exceeded the site-specific cleanup level (SSCL) of 11 mg/kg, it was below

the targeted removal concentration of 17 mg/kg.

Site-impacted media have reached UU/UE, and in the case of arsenic, reached levels which are

naturally occurring.

PROGRESS SINCE THE LAST REVIEW

This section includes the protectiveness determinations and statements from the last FYR
(Table 3) and the status of recommendations from the last FYR (Table 4). Protectiveness
statements, issues, and recommendations made in the previous FYR were based upon remedies

applied prior to May 2014.
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Table 3
Protectiveness Determinations/Statements from the 2014 FYR

PROTECTIVENESS
DETERMINATION

PROTECTIVENESS STATEMENT

The remedy at Site 21 is expected to be protective of human health and
the environment upon completion. In the interim, remedial activities
completed to date have adequately addressed all exposure pathways
that could result in unacceptable risks in these areas.

21 Will be Protective

Table 4
Status of Recommendations from the 2014 FYR

Completion
Date (if
applicable)

Current

Recommendations Status

Implementation

Current

Status Description

Issue: Current remedial activities are
focused on arsenic removal around
the highest historical result at the

Continue remedy

implementation at all Al locations along

the utilidor route

utilidor outfall but are not addressing | site locations that Completed were removed b 9/14/2014
locations along the former utilidor exceed the arsenic excavation Y
route with concentrations greater cleanup level. '
than the cleanup level.
Issue: The following LUCs have not
been formally implemented:
e Prevent the use of the aquifer for
drinking water purposes until
cleanup levels are met at Sites 10,
11, 13, 15, 16, 19, 21, and 27 (not
applicable to Site 28).
¢ Designate areas unsuitable for Implement LUCs, as
drinking water at Sites 3, 6, and 9. |described in the DD, |Considered Site 21 groundwater
(not applicable to Site 21 or following completion |But Not LUCs are not NA
Site 28). of the remedial Implemented |implemented.

e Prevent construction of buildings | action fieldwork.
on top of landfills' at Site 9 (not
applicable to Site 21 or Site 28).

e Designate areas unsuitable for
residential land use without
additional investigation and/or
cleanup at Site 8 (not applicable to
Site 21 or Site 28).

Notes:

DD = Decision Document

FYR = Five-Year Review

LUC = land use control

NA = not applicable

"The issue presented in the 2014 FYR erroneously referenced “landfills” at Site 9. Only one landfill is present at Site 9.

Site 21 groundwater LUCs were not implemented because there is no groundwater

contamination associated with Site 21 and no groundwater COCs are listed in the multi-site
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DD. Site 21 was inadvertently grouped with MOC sites in one place in the multi-site DD
description of MOC groundwater LUCs.

The ADEC Guidance for Evaluating Metals at Contaminated Sites (ADEC 2018a) addresses
arsenic, chromium, and many other metals that are naturally occurring throughout Alaska.
Anthropogenic sources of arsenic typically include naturally occurring arsenic altered or
disturbed by human activity, mobilization from soil to groundwater via another introduced
contaminant, and manufactured products. Naturally occurring arsenic (e.g., organic arsenic and
inorganic arsenic) is released into the environment by volcanoes and through weathering of
arsenic-containing minerals and ores. Sources for arsenic in the environment at contaminated
sites can result from natural sources, unknown or unconfirmed sources, and known
anthropogenic sources. A lines of evidence approach was assessed to determine whether
remaining arsenic levels in soil at Site 21 are naturally occurring. The lines of evidence
considered for Site 21 included the following:

e There is no record of a potential metal related release and/or historical usage, or site activity

related to metals

e Post excavation site data do not show any well-defined pattern of concentrations indicative
of a release of the metal

e The metal is solely associated with shallow soil near site features

Statistical analysis was performed using ProUCL to evaluate a Site 21 soil dataset, including
samples collected in 2012, 2013, and 2014. Results of the t-test found that the central tendency
of the arsenic concentration for the excavation confirmation sample population was less than
or equal to the SSCL. Additionally, a 95 percent students-t upper confidence limit was
calculated for the Site 21 excavation confirmation samples (6.618 mg/kg), which was lower

than the SSCL of 11 mg/kg (Appendix D).
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1. FIVE-YEAR REVIEW PROCESS
COMMUNITY NOTIFICATION, INVOLVEMENT & SITE INTERVIEWS

A public notice was published in the Nome Nugget on 29 March 2018 announcing the FYR and
inviting the public to submit any comments to the USACE. Additionally, flyers and mailed
notices were sent out and a public meeting was held on the 11 April 2018. The results of the
review and the report will be made available at the site information repositories located at

Savoonga City Hall and Gambell Sivugaq Lodge.

During the FYR process, interviews were conducted to document any perceived problems or
successes with the remedy that has been implemented to date. The complete interviews, public
comments, and USACE responses to comments are included in Appendix G. There were no
specific comments made about Site 21; however, general comments about NEC FUDS sites

and the cleanup process were recorded.

A public meeting, to be held in Savoonga, is planned to discuss the results of the FYR with
interested community members after the final report is added to the site information

repositories.

DATA REVIEW

The data review for Site 21 primarily focused on data that were generated after the 2014 FYR.
The 2014 remedial action report (USACE 2015a) is the only new document which contained
Site 21 data. The new data included details of the 2014 excavation, confirmation sample results,
and sample results associated with the site-specific arsenic background samples. The USACE
initiated arsenic removal in successive stages from 2012 through 2014 as described in the
remedial action reports from 2012 (USACE 2013b), 2013 (USACE 2015a), and 2014
(USACE 2016a). The excavation footprint reached a size of approximately 3,300 square feet as
sporadic, marginal, and unrelated exceedances of the 11 mg/kg arsenic cleanup level in
confirmation samples were pursued. A statistical analysis of all excavation confirmation results

and an observational comparison to other data collected in 2014 is provided in Appendix D.
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A review of excavation confirmation samples found that all confirmation samples along the
utilidor route and all floor samples from the outfall area excavation are below 11 mg/kg for
arsenic. At the outfall area excavation, one confirmation sidewall sample (out of 24
confirmation samples in 2014) exceeded the 11 mg/kg arsenic cleanup level specified in the

multi-site DD at 13 mg/kg.

A sampling effort took place in 2014 during which 147 soil samples were collected from 49
boring locations to assess Site 21-specific arsenic background levels. The 49 boring locations
were established outside of the outfall excavation area in a grid pattern; samples were collected

from multiple depths in each boring ranging from 1 to 4 feet below ground surface (bgs).

At the end of the 2014 fieldwork, one outfall area excavation sidewall sample, 14NC21SS0004,
had arsenic results above the 11 mg/kg multi-site DD clean up level at 13 mg/kg. There were
six additional samples outside of the excavation area that appear to be unrelated to Site 21
activities where arsenic was reported above the 11 mg/kg multi-site DD cleanup level:
14NC21SS012-3 (12 mg/kg), 14NC21SS015-2 (12 mg/kg), 13NEC21SS017-0.5 (14 mg/kg),
14NC21SS018-3 (17 mg/kg), 14NC21SS023-1 (23 mg/kg)/14NC21SS023-2 (12 mg/kg), and
14NC21SS024-3 (17 mg/kg). There was no evident connection between the arsenic
exceedances at these sample locations and the wastewater tank outfall, such as a concentration
gradient or direct proximity. As a result, the residual arsenic concentrations above the multi-site
DD cleanup level of 11 mg/kg are considered naturally occurring based on the statistical
analysis of excavation confirmation samples and the spatial analysis of the samples outside of

the excavation area.

SITE INSPECTION

The site inspection was conducted on 2 August 2018 by Haley Huff. Curtis Dunkin (ADEC)
and Sean Benjamin (USACE) inspected the site on 7 August 2018 following the Jacobs
Engineering Group Inc. site inspection. The purpose of the inspection was to assess the
protectiveness of the remedy. The inspection did not identify any issues at Site 21 and no visible

signs of contamination were present. Vegetation was present and the areas where excavation
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occurred were not noticeable. The site inspection checklist completed during the site visit is

provided in Appendix E.

IV. TECHNICAL ASSESSMENT

QUESTION A: Is the remedy functioning as intended by the Decision Documents?
Answer = Yes.
Question A Summary:

The remedy selected for Site 21 (excavation) for PCB- and arsenic-contaminated soil
functioned as intended and satisfied the sitewide RAO to prevent current and future exposure
to humans by ingestion, inhalation, and dermal contact with contaminated soil at levels above
ARARs or pertinent risk-based standards for petroleum hydrocarbons. Confirmation soil
sample results after excavation at the removal areas identified in the multi-site DD near the
former septic tank and at the end of the septic tank outfall are below the multi-site DD cleanup
levels. Site-impacted media have reached UU/UE, and in the case of arsenic, reached levels
which are naturally occurring.

QUESTION B: Are the exposure assumptions, toxicity data, cleanup levels, and remedial
action objectives (RAQOs) used at the time of the remedy selection still valid?

Answer = Yes.
Question B Summary:

The only COCs at Site 21 are PCBs and arsenic in soil. The source of the PCB multi-site DD
cleanup level (1 mg/kg) is based on State of Alaska regulation 18 Alaska Administrative Code
75 and no regulatory changes to the PCB cleanup level occurred after the first FYR. Although
the PCB cleanup level is based on risk to human health, it is protective of ecological receptors
according to the risk assessment that supported the multi-site DD. The multi-site DD cleanup
level (11 mg/kg) for arsenic is an accepted NEC sitewide background level and no formal
changes have occurred. The distance between the area of PCB excavation and the nearest area
of arsenic excavation at Site 21 is approximately 500 feet. Arsenic in water is not a concern.
Only one 1994 groundwater result for total arsenic (at 0.072 mg/L) exceeded the cleanup level
of 0.01 mg/L, whereas no results for dissolved arsenic exceeded the cleanup level, and arsenic
was subsequently eliminated as a COC in groundwater (USACE 2009). Surface water samples
collected in 2014 (where none of nine results for total or dissolved arsenic exceeded the cleanup
level of 0.01 mg/L) demonstrated soil removal activities did not adversely impact surface water
(USACE 2015a).

No changes in toxicity or other contaminant characteristics, risk assessment methods, or
exposure pathways affect the protectiveness of the soil remedy.
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QUESTION C: Has any other information come to light that could call into question the
protectiveness of the remedy?

Answer = No.
Question C Summary:

No other identified information calls into question the protectiveness of the remedy. Climate
change may be occurring in the arctic which could affect yearly precipitation levels, average
temperatures, and sea ice formation. There are no new issues during this review period created
by climate change. No shallow permafrost was reported during past investigations at the site.

V. ISSUES/RECOMMENDATIONS

ISSUES/RECOMMENDATIONS

Site(s) without Issues/Recommendations identified in the FYR:
Site 21

OTHER FINDINGS

In addition, the following are recommendations that were identified during the FYR but do not

affect current and/or future protectiveness:

e Although the multi-site DD describes groundwater institutional controls for Site 21, no
groundwater contamination existed at the time of the multi-site DD and no multi-site DD
groundwater COCs are listed. It is recommended that an explanation of significant
differences be prepared to clarify groundwater LUCs are not needed at Site 21.

e A lines of evidence approach supports the assertion that remaining arsenic in soil from
excavation confirmation samples at Site 21 is naturally occurring. Lines of evidence
considered during the evaluation included the following: no record of a potential metal
related release and/or historical usage or site activity related to metals, post excavation site
data do not show any well-defined pattern of concentrations indicative of a release of
arsenic, and arsenic is solely associated with shallow soil near site features. The results of
statistical analysis found that the arsenic concentration in soil for the excavation
confirmation sample population was less than or equal to the SSCL. Additionally, a 95
percent students-t upper confidence limit was calculated for the Site 21 excavation
confirmation samples (6.618 mg/kg), which was lower than the SSCL of 11 mg/kg
(Appendix D).
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VI. PROTECTIVENESS STATEMENT

PROTECTIVENESS STATEMENT

Site: Protectiveness Determination: Planned Addendum Completion Date:
21 Protective Not applicable

Protectiveness Statement:

Excavation and removal of PCB- and arsenic-contaminated soil is complete at Site 21 and RAOs have been
reached. No further remedial action is needed because all site-impacted media have reached UU/UE.
Notes:

RAO = remedial action objective
UU/UE = unrestricted use/unrestricted exposure

VII. NEXT REVIEW

No further FYRs are planned for Site 21 because all site-impacted media have reached UU/UE.

VIII. RESPONSE ACTION SUMMARY FOR SITE 28 — DRAINAGE
BASIN

The Site 28 Drainage Basin is located north of the MOC and drains northward into the
Sugitughneq River (Suqi River) (Figure B-5). The site has been affected by fuel releases from
the bulk fuel storage tanks (Site 11) and other spills and releases discussed in the multi-site DD
(USACE 2009). The site contains wetlands, rolling tundra, ponds, and flowing interconnected
streams. Water in the Site 28 Drainage Basin originates from surface water runoff (overland
flow) from the MOC, two seeps at the head of the site near the MOC, and two sub-drainages
further north. Overland flow can contribute significant amounts of water to the basin during
rainfall events (USACE 2013a). The conceptual site model presented for the Site 28 Drainage
Basin in the multi-site DD (USACE 2009) included an incised surface water channel with no
evidence of overbank flow contaminating surface soil or the surrounding tundra. Results from
surface soil samples collected during pre-decisional investigations performed in 1994, 1996,

and 1998 supported this CSM (USACE 1999).

BASIS FOR TAKING ACTION

Site investigation data showed that petroleum hydrocarbons, polycyclic aromatic hydrocarbons

(PAHs), PCBs, and metals were above the sitewide project screening levels in sediment.
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The human health and ecological risk assessment completed prior to the multi-site DD
identified that analytes in sediment posed unacceptable risk to potential human receptors of
concern (future seasonal resident and future site visitor) and one potential ecological indicator

receptor of concern (tundra vole).

RESPONSE ACTIONS

No response actions occurred at Site 28 prior to the multi-site DD. The Site 28-specific RAOs

listed in the multi-site DD (USACE 2009) are:

e Mitigate potential future risk to human health from ingestion, inhalation, and dermal contact
with sediment exposure pathways. Meet pertinent risk-based cleanup levels in sediment.

e Prevent migration of contaminants into the Suqi River above risk-based cleanup levels.

The description of the selected remedy for Site 28 in the multi-site DD is as follows:

e [Excavation and removal of petroleum, metals, and PCB-contaminated sediment at Site 28
Drainage Basin, including removal of near-surface sediments (to a depth of 6 to 12 inches)
from the narrow channel upgradient of the Suqi River.

e Construction of sedimentation pond or other appropriate controls at Site 28 Drainage Basin.

There are no COCs or cleanup levels that were assigned only to Site 28 in the multi-site DD.
The sitewide sediment COCs and cleanup levels were applied to Site 28 and other sites that

contain submerged sediment as listed in Table 5.
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Table 5
Sitewide Multi-Site DD Sediment Cleanup Levels

Contaminant Cleanup Level? \
1-Methylnaphthalene 0.6 mg/kg
Acenaphthene 0.5 mg/kg
Benzo(g,h,i)perylene 1.7 mg/kg
Fluoranthene 2.0 mg/kg
Fluorene 0.8 mg/kg
Indeno(1,2,3-cd) pyrene 3.2 mg/kg
Naphthalene 1.7 mg/kg
Phenanthrene 4.8 mg/kg
Total LPAH 7.8 mg/kg
Total HPAH 9.6 mg/kg
PCBs 0.7 mg/kg
Arsenic 93 mg/kg
Chromium 270 mg/kg
Lead 530 mg/kg
Zinc 960 mg/kg
DRO 3,500 mg/kg
RRO 3,500 mg/kg

Notes:

@Cleanup levels protective of the benthic community were selected for COCs, which are also protective of human health.
COC = contaminant of concern

DRO = diesel-range organics

HPAH = high molecular weight polycyclic aromatic hydrocarbons

LPAH = low molecular weight polycyclic aromatic hydrocarbons

mg/kg = milligrams per kilogram

PCB = polychlorinated biphenyl

RRO = residual-range organics

It is recommended an explanation of significant differences be prepared to clarify a

sedimentation pond or other institutional control is not needed at Site 28.

STATUS OF IMPLEMENTATION

Excavation of contaminated sediment (suction dredging) to a depth of 1 to 2 feet began in 2012
and ended in 2013, which resulted in the excavation of 152 tons of sediment
(USACE 2013b, 2015a). The 2013 excavation confirmation sample results in the remedial
action report (USACE 2015a) and results from the 2018 sampling effort (USACE 2018)
identified that all non-POL Site 28 COCs (PCBs, chromium, lead, and zinc) were below the
sitewide sediment cleanup levels, and thus achieved UU/UE relative to all non-POL CERCLA

contaminants; however, POL-related Site 28 COCs (diesel-range organics [DRO], residual-
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range organics [RRO], and PAHs) were present at some locations above the sitewide sediment

cleanup levels.

The remedial action excavation completed for Site 28, implemented as suction dredging,
generally performed as expected. However, sediment was not removed beyond 2 feet bgs in
any removal area. The targeted removal actions were intended to remove all continuously
submerged sediment contaminated with COCs above the sitewide sediment cleanup levels,
including removal of near-surface (6 to 12 inches deep) continuously submerged sediments
from the narrow channel upgradient of the Suqi River. The intent was to remove the most highly
contaminated materials closest to the main complex. Dredging could not be completed in
Removal Areas 5 through 7 where vegetative material routinely clogged the in-line pumps; in
these areas the sediment had to be removed by hand. Refer to Figures B-5a through B-5i
(Appendix B) for the location of Site 28 removal areas. Some dredging was able to continue in
Removal Area 7 following the hand-removal of the vegetative material. Due to the limited
removal efforts in these areas, a reevaluation of the remedial action approach is recommended

to address remaining site contamination.

Sediment migration during sediment removal was controlled by a temporary in-stream sediment
trap. The in-stream temporary sediment trap was removed at the end of each of the 2012 and
2013 field seasons. A sedimentation pond or other institutional controls, as described in the
multi-site DD (USACE 2009), have not been implemented. Construction of a sedimentation
pond within the drainage basin would cause unnecessary adverse impacts to the wetland
environment. There is a natural stilling area in Site 28 approximately 200 feet south of the Suqi
River (Figures B-6 through B-10) where the surface water flow channels disperse. Based on
confirmation samples collected during the 2013 excavation, samples collected from the Suqi
River in 2016 (USACE 2017), and re-sampling of sediment in 2018 (Appendix F), the stilling
area and existing natural ponds are functioning as sedimentation ponds and have prevented
migration of contaminants above the multi-site DD cleanup levels from Site 28 into the Suqi

River.
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PROGRESS SINCE THE LAST REVIEW

This section includes the protectiveness determinations and statements from the last FYR
(Table 6). There were no issues identified at Site 28 during the 2014 FYR as excavation was

ongoing at that time.

Table 6
Protectiveness Determinations/Statements from the 2014 FYR

Protectiveness
Determination

Protectiveness Statement

The remedy at Site 28 is expected to be protective of human health and
the environment upon completion. In the interim, remedial activities
completed to date have adequately addressed all exposure pathways that
could result in unacceptable risks in these areas.’

28 Will be Protective

Notes:
" Removal actions within the Site 28 drainage have been successful in achieving SSCLs for non-POL CERCLA COCs in
sediment. However, POL COCs remain in sediment above SSCLs.

IX. FIVE-YEAR REVIEW PROCESS
COMMUNITY NOTIFICATION, INVOLVEMENT & SITE INTERVIEWS

A public notice was published in the Nome Nugget on 29 March 2018 announcing the FYR and
inviting the public to submit any comments to the USACE. Additionally, flyers and mailed
notices were sent out and a public meeting was held on the 11 April 2018. The results of the
review and the report will be made available at the site information repositories located at

Savoonga City Hall and Gambell Sivugaq Lodge.

During the FYR process, interviews were conducted to document any perceived problems or
successes with the remedy that has been implemented to date. The complete interviews,
comments, and USACE responses to all issues are included in Appendix G. A summary of the
key Site 28 issues is presented below:
Comment: There is concern regarding whether or not the issues of contaminant migration
and/or exposure pathways via sediment and/or surface water at Site 28 and related drainages
have been adequately investigated and/or monitored. This includes concerns regarding the

state of the residual contamination source areas which remain within the tundra at Site 28
as well as likely ongoing sources from the MOC plumes which are located immediately
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adjacent to/upgradient of Site 28. Surface water monitoring data from Site 28 may be
necessary in the future in order to make conclusive determinations regarding the status of
migration and/or exposure pathways.

Comment: A participant in the public meeting asked if mercury would be sampled for at
Site 28 and that they were in possession of data that showed mercury was present. Note:
The USACE asked that data which showed mercury is present above the cleanup level,
through third party sampling, be provided to the USACE for evaluation.

DATA REVIEW

The data review for Site 28 primarily focused on contaminated sediment data generated after
the 2014 FYR and was heavily focused on contamination in sediment, the media of concern for
the site in the multi-site DD (USACE 2009). “Sediment,” as defined by the USACE project
delivery team and ADEC project manager is considered to be “all continuously submerged
loose material (mineral and/or organic) except for that which is actively growing vegetation or
is part of a vegetative mat.” The new data for Site 28 included data from the 2013 removal
action report (USACE 2015a), which included results for sediment confirmation samples; 2016
sediment and surface water sampling in the Suqi River (USACE 2017) used as a line of
evidence for evaluation of potential impacts to sediment and surface water in the Suqi River
that may have resulted from upgradient Site 28 contamination; and the Site 28 re-accumulated
sediment mapping effort (USACE 2018), which included sampling data at the original 2012
sediment sampling locations within Site 28 for comparison between pre-removal sediment and

post-removal (i.e., re-accumulated) sediment results.

The 2018 Site 28 sediment mapping report is included in this report as Appendix F. Comparison
of 2013 Site 28 sediment data to multi-site DD risk-based sediment cleanup levels found that
DRO, RRO, 2-methylnaphthalene, acenaphthene, fluoranthene, fluorene, naphthalene,
phenanthrene, and low molecular weight polycyclic aromatic hydrocarbons (LPAH) exceed the
multi-site DD sediment cleanup levels. Comparison of 2016 sediment data from the Suqi River
immediately downstream from Site 28 did not find any compounds above the multi-site DD
risk-based sediment cleanup levels. Comparison of 2018 Site 28 sediment data to multi-site DD

risk-based sediment cleanup levels found that DRO, RRO, 2-methylnaphthalene, acenaphthene,
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fluoranthene, fluorene, naphthalene, phenanthrene, and total LPAH exceed the risk-based

sediment cleanup levels established in the multi-site DD.

Some analytes reported in the 2013 remedial action report and the 2018 sediment mapping
report do not have a multi-site DD cleanup level (1-methylnaphthalene, benzo(a)anthracene,
chrysene, pyrene, and selenium). Benzo(a)anthracene, chrysene, and pyrene were present and
assessed in the risk assessment that supported the multi-site DD; the recent detections of these
analytes are below the levels used for that assessment. 1-methylnapthalene and selenium
maximum detections occurred in the dataset from the 2013 removal action samples and were
evaluated in the first NEC FYR (USACE 2015b). The levels found from the maximum
detections in sediment did not significantly contribute to overall risk to human health or the
environment at Site 28 compared to the remaining levels of COCs at Site 28. No subsurface
soil remedy is described in the multi-site DD for the site (USACE 2015b) because invasive
activities in the Site 28 tundra, such as excavation in excess of the proposed suction dredge
removal of practically accessible sediment, would likely result in adverse impacts that would
be far greater to the natural resources and habitat than the remaining contamination. The
selected remedy of removing the most highly contaminated and accessible sediment closest to
the MOC, and from the narrow drainage channel and ponded areas in the lower half of Site 28
using a minimally invasive removal technique (such as suction dredging) while also managing
the contamination in place by controlling downstream migration of suspended sediments and
performing FYRs to ensure the remedy remains protective, was determined and agreed upon in
the multi-site DD in order to minimize the adverse impacts to existing natural resources and

habitat.

The 2018 sediment mapping effort calculated estimates of remaining sediment at the site. Based
on 2018 sediment measurements, sediment re-accumulation does not appear to be a significant
mechanism which would fully explain the volume of contaminated sediment observed in the
2014 sediment removal areas in 2018. This was determined by comparing the volume of
sediment estimated in 2012, the volume of sediment removed in 2012 and 2013, and the volume
of sediment estimated in 2018 by removal area. Additionally, discrete locations were compared

within select removal areas for sediment thicknesses measured during the 2012 and 2018
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mapping efforts. Visual field observations, such as surface evidence of sloughing, were also
used to determine the likelihood of sediment re-accumulation. Sediment measured that was not
the result of re-accumulation may be the result of the removal activity ceasing beyond 2 feet
below the surface of the water, management decisions between USACE and ADEC to limit the
excavation activity to accessible sediments to reduce impacts to the wetland environment, and

mechanical limitations of a suction dredge in highly vegetated areas.

Approximately 196 of the 281 cubic yards of sediment remaining in the Site 28 drainage
contains contaminated material above the SSCLs. This estimate was derived by using the
sediment depth measurements collected during the 2018 mapping effort, estimating extents of
contamination based on analytical results from the 2018 sediment samples, and calculating
volume of contaminated sediment using the average thickness of sediment as illustrated on the
cross sections for each transect (Appendix F [Attachment F-1]). Where multiple transects were
collected to represent an elongated water body, the sediment thickness averaged from each
transect was further weighted to account for differences in the width of the water body. For
additional information regarding how the sediment was measured and how volume calculations

were performed, refer to Section 4.0 of Appendix F.

The 2018 sediment volume estimates may be biased high for DRO and RRO due to naturally
occurring organic material in sediment contributing to the reported levels of DRO and RRO.
This observation is consistent with those reported in other investigations at Site 28 and other

NEC sites. Silica gel treatment is only partially effective in reducing this high bias.

Subsurface soil POL contamination appears to be present at Site 28 on the southern boundary
with MOC Site 11 that is not part of the sediment removal areas. MOC Site 11 excavations
adjacent to Site 28 did not proceed into Site 28 at Ultraviolet Optical Screening Tool (UVOST)
plumes D2, D3, I1, and J1B due to concern of impacting the wetland environment
(USACE 2015a). Ceasing excavation activities associated with Site 11 before these activities
entered into Site 28 was proposed by USACE during the 2011 removal action and subsequently
agreed upon by ADEC. Figure B-6 shows the locations of the UVOST plumes within the Site
28 boundary.
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SITE INSPECTION

The site inspection was conducted on 3 August 2018. The purpose of the inspection was to
assess the protectiveness of the remedy. The inspection identified signs of petroleum sheen and
fuel odor when sediment was disturbed in some areas of Site 28. Thick vegetation was present
in all areas and did not show signs of stress. The areas where sediment dredging occurred during
2012 and 2013 were not easily distinguishable from other undisturbed areas of Site 28. The site

inspection checklist completed during the site visit is provided in Appendix E.

X. TECHNICAL ASSESSMENT

QUESTION A: Is the remedy functioning as intended by the Decision Documents?

Answer: No.
Question A Summary:

The selected remedy remains protective and has functioned as intended for CERCLA
contaminants in sediment within the Site 28 drainage. The selected remedy in the 2009 Decision
Document included removing the most highly contaminated and accessible sediment closest to
the MOC and from the narrow drainage channel and ponded areas in the lower half of Site 28
using a minimally invasive removal technique (such as suction dredging). The remedy also
included management of contamination in place by controlling downstream migration of
suspended sediments and performing FYRs to ensure the remedy remains protective.

CERCLA non-POL COCs (PCBs, chromium, lead, and zinc) concentrations in sediment
samples have been reduced to the SSCLs, which were risk-based levels that meant to achieve
UU/UE; however, the remedy did not function as intended for POL-related Site 28 COCs
(DRO, RRO, and PAHs) in sediment. The results of the sediment confirmation samples
following excavation and data collected from re-accumulated sediment in 2018 indicated that
POL-related Site 28 COCs (DRO, RRO, and PAHs) are present in Site 28 sediment within the
drainage basin above the sitewide sediment cleanup levels.

The distribution of POL-related Site 28 COCs remaining above the sediment cleanup levels
imply that dredging, as applied in 2013, was not effective. Implementation problems identified
in the removal action report, which reduced effectiveness, included regular clogging of the
dredge due to the vegetative mat, inability of the diver to observe the dredge nozzle, and limiting
removal to the first 2 feet.

QUESTION B: Are the exposure assumptions, toxicity data, cleanup levels, and remedial
action objectives (RAQOs) used at the time of the remedy selection still valid?

Answer: Yes.
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Question B Summary:

Changes in standards and to be considered criteria: The multi-site DD sediment cleanup levels
were derived from a combination of the Sediment Minimum Cleanup Level Standards Table 111,
Chapter 173-204-520 (Washington Administrative Code [WAC] 1995) and Development and
Evaluation of Consensus-Based Sediment Quality Guidelines for Freshwater Ecosystems
(MacDonald et al. 2000). The sediment cleanup levels were selected to protect low trophic
group receptors (macroinvertebrates) according to the feasibility study (USACE 2007) and they
are below levels that are protective of human health.

The WAC standard was updated in February 2013 (WAC 2013), and Table III Marine Sediment
Management Standards now appears in Section 173-204-562 instead of Section 173-204-520.
Other changes of note are that two types of levels are listed, and values are present for more
PAHs than at the time of the multi-site DD. The content of the current WAC Table Il is revised
to include standards for no adverse effects (sediment cleanup objective) and minor adverse
effects (sediment screening value). The multi-site DD cleanup levels are the same as those now
listed as “sediment screening values”. Some variations were noted between the numeric value
listed in the multi-site DD and the value listed in the WAC due to rounding of values described
in the feasibility study when converting cleanup levels to a dry weight basis. For example, the
cleanup level for 2-methylnaphthalene was rounded to 0.6 mg/kg, where the WAC value was
0.64 mg/kg, and the cleanup level for PCBs was rounded to 0.7 mg/kg, where the WAC value
was 0.65 mg/kg. Rounding also occurred for acenaphthene and fluorene.

The source of the multi-site DD sediment cleanup levels for benzo(g,h,i)perylene, fluoranthene,
and indeno(1,2,3-cd)pyrene is the Development and Evaluation of Consensus-Based Sediment
Quality Guidelines for Freshwater Ecosystems (MacDonald et al. 2000) because no values were
available in WAC Table III for these compounds at the time of the multi-site DD. However, it
was identified during a review of the article (MacDonald et al. 2000) that the compounds
benzo(g,h,i)perylene, fluoranthene, and indeno(1,2,3-cd)pyrene are not present in the document
and MacDonald et al (2000) cannot be the source of the cleanup levels. The feasibility study
(USACE 2007) was reviewed to investigate the source of the benzo(gh,i)perylene,
fluoranthene, and indeno(1,2,3-cd)pyrene cleanup levels and it appears that the Consensus-
Based Sediment Quality Guidelines Interim Guidance RR-088 (Wisconsin Department of
Natural Resources 2003) is the source of the cleanup levels. No changes have occurred to either
MacDonald et al (2000) or Wisconsin Department of Natural Resources (2003) during the
review period. A summary of the changes to standards is listed in Table 7.
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Table 7

Evaluation of Changes in Chemical-Specific Standards

Meil:;;'it:hgg' Source of the Has the Source of the Multi-Site

coc Cleanup Level for Multi-Site DD iR = i) (CEE e 26

COCs Cleanup Level Rewsedstth_e Stantlj-ard :g a More

(mglkg) ringent Level?
DRO C1oto Cas 3,500 Site-specific ? No
RRO C2s to Cse 3,500 Site-specific No
Acenaphthene 0.5 WAC 173-204-520 T3 No
Benzo(g,h,i)perylene 1.7 MacDonald et al. ® No
Fluoranthene 2 MacDonald et al. No
Fluorene 0.8 WAC 173-204-520 T3 No
Indeno(1,2,3-cd)pyrene 3.2 MacDonald et al. ¢ No
2-Methylnaphthalene 0.6 WAC 173-204-520 T3 No
Naphthalene 1.7 WAC 173-204-520 T3 No
Phenanthrene 4.8 WAC 173-204-520 T3 No
Total LPAHs 7.8 WAC 173-204-520 T3 No
Total HPAHs 9.6 WAC 173-204-520 T3 No
PCBs (sum) 0.7 WAC 173-204-520 T3 No
Arsenic 93 WAC 173-204-520 T3 No
Chromium 270 WAC 173-204-520 T3 No
Lead 530 WAC 173-204-520 T3 No
Zinc 960 WAC 173-204-520 T3 No
Notes:

a Site-specific calculated value

®The source of the cleanup level cited in the multi-site DD is not accurate. The value is from Consensus-Based Sediment
Quality Guidelines Table 2 Probable Effect Concentration (Wisconsin Department of Natural Resources 2003).

°The source of the cleanup level cited in the multi-site DD is not accurate. The value is from Consensus-Based Sediment
Quality Guidelines Table 2 Midpoint Effect Concentration (Wisconsin Department of Natural Resources 2003).

COC = contaminant of concern

DD = Decision Document
DRO = diesel-range organics

HPAH = high molecular weight polycyclic aromatic hydrocarbons
LPAH = low molecular weight polycyclic aromatic hydrocarbons
PCB = polychlorinated biphenyls
RRO = residual-range organics

T3 = Table IlI

WAC = Washington administrative code

The sources of the multi-site DD cleanup levels were evaluated to ascertain if any value had

decreased in more recent versions of the source document (Table 7) as well as other available

benchmarks for benthic macroinvertebrates, birds, and mammals (Table 8) to determine if the

multi-site DD cleanup levels continue to be protective of wildlife at Site 28. As shown in Table

8, the multi-site DD cleanup levels are more conservative than the new sediment cleanup levels
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(WAC 2013), equilibrium partitioning (EqP) sediment benchmarks (EPA 2003, 2012), as well
as ecological preliminary remedial goals (EcoPRGs) for birds and mammals (Los Alamos

National Laboratory [LANL] 2017).

e The2013 WAC sediment cleanup levels (Table 8) are higher than the multi-site DD cleanup
levels for fluoranthene and total HPAHs are lower than the multi-site DD cleanup levels for
benzo(g,h,i)perylene and indeno(1,2,3-cd)pyrene.

e The default EqP sediment benchmarks for PAHs (Table 8) are derived using final chronic
values for surface water and a total organic carbon of 1 percent. The derivation methodology
is presented in EPA (2012). All EqP sediment benchmarks for PAHs are higher (less)
conservative than the multi-site DD cleanup levels.

e EcoPRGs from the LANL database are the lowest available for birds and mammals for
exposure to soils or sediments. The EcoPRGs are calculated using the lowest observed
adverse effect level and either a default area use factor (AUF=1) or a site-specific AUF
(based on the acreage of Site 28 of 14.65 acres). Both sets of EcoPRGs as wells as the
species with the lowest value are presented in Table 8. The EcoPRGs assuming an AUF=1
are higher (less conservative) for all COCs, with the exception of lead and zinc. The
EcoPRGs using Site 28 AUFs are higher (less conservative) for all COCs.

Based on comparison of the multi-site DD cleanup levels to updated WAC sediment cleanup
levels as well as available benchmarks for the protection of benthic macroinvertebrates, birds,
and mammals, the multi-site DD cleanup levels continue to be protective of wildlife that may

potentially use Site 28.
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Table 8
Comparison of Multi-Site DD Cleanup Levels and Risk-Based Benchmarks.

Multi-Site DD Cleanup Risk-based Criteria for Benthic Macroinvertebrates and Wildlife
Levels (USACE, 2009) (mg/kg dw)
coc Cleanup Sediment EgP Sediment | Soil/Sediment Soil/Sediment
Level Source Cleanup Benchmarks EcoPRG Wildlife EcoPRG Wildlife Receptor
(mglkg) Level (EPA 2003, (AUF=1) (AUF=Site 28) P
g/kg (WAC 2013) 2012) (LANL 2017) (LANL 2017)
DRO C1oto C2s 3,500 Site-specific - - - - --
RRO C25 to Cs3s 3,500 Site-specific - - - - --
Acenaphthene 0.5 WAC, 1995 0.57 4.2 1300 3600 shrew
Benzo(g,h,i)perylene 1.7 WDNR,
Y 2003 0.78 10.9 260 710 shrew
Fluoranthene 2 WDNR,
2003 12 71 230 620 shrew
Fluorene 0.8 WAC, 1995 0.79 5.4 520 1400 shrew
Indeno(1,2,3-cd)pyrene 3.2 WDNR,
= 2003 0.88 11.2 740 2000 shrew
2-Methylnaphthalene 0.6 WAC, 1995 0.64 4.3 160 450 shrew
Naphthalene 1.7 WAC, 1995 1.7 3.9 30 83 deer mouse
Phenanthrene 4.8 WAC, 1995 4.8 6 110 300 shrew
Total LPAHs 7.8 WAC, 1995 7.8 -- -- -- --
Total HPAHs 9.6 WAC, 1995 53 - - - -
PCBs (sum) 0.7 WAC, 1995 0.65 -- -- -- -
Arsenic 93 WAC, 1995 93 - 200 540 shrew
Chromium 270 WAC, 1995 270 -- 280 770 robin
Lead 530 WAC, 1995 530 -- 290 3800 robin
Zinc 960 WAC, 1995 960 -- 340 930 robin

Notes:

Green color indicates that the criteria is higher than (less conservative) than that used in the multi-site DD.

Salmon color indicates that the criteria is lower than (more conservative) than that used in the multi-site DD.

EqP = Equilibrium partitioning sediment benchmark, assumes 1percent total organic carbon (EPA, 2012)

EcoPRG = ecological preliminary remedial goal. Lowest value for birds or mammals based on the lowest observed adverse effect level.
EcoPRGs calculated using AUF=1 and using Site 28 acreage of 14.65 acres.
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Changes in toxicity and other contaminant characteristics: No changes to cancer slope factors
in the Integrated Risk Information System (EPA 2005) database occurred during this FYR
period for Site 28 COCs.

Changes in risk assessment methods: None were identified.

Changes in exposure pathways: The exposure pathways and assumptions used in the risk
assessment that supported the multi-site DD have not changed. Physical site conditions have
not changed following the 2013 removal action such that current protectiveness may be affected
negatively.

The multi-site DD (USACE 2009) remedy for Site 28 includes construction of a man-made
settling pond ““or other appropriate controls” in order to manage the contamination in place by
controlling downstream migration of suspended sediments and prevent migration of
contamination into the Suqi River. There is a natural stilling area in Site 28 approximately 200
feet south of the Suqi River (Figures B-6 through B-10) where the surface water flow channels
disperse. The USACE and ADEC temporarily postponed the construction of a settling pond to
allow the opportunity to evaluate whether the natural stilling actions provided adequate
functionality and protectiveness as required to meet the RAO to prevent migration of
contaminants into the Suqi River.

This stilling area, in addition to the natural, existing ponds, have proven effective at preventing
migration of contaminants into the Suqi River. This has been confirmed by the 2018 sediment
mapping and sampling event (Appendix F), the results of which indicated no contaminants
exceeded the SSCLs in re-accumulated sediment downstream of the natural stilling area. DRO
concentrations in sediment samples analyzed with the silica gel method were detected well
below the cleanup level in this area, at a maximum concentration of 1,890 mg/kg. The highest
detected RRO concentration in re-accumulated sediment analyzed with the silica gel method
was 1,660 mg/kg. The SSCL for both of these analytes is 3,500 mg/kg. PAHs were either not
detected or were detected with estimated concentrations well below the cleanup level. Metals
were detected in this area, but also well below the cleanup levels. Therefore, the Suqi River is
not receiving contamination from an upgradient source such as Site 28. Data tables for these
results are available in Attachment F-2. In addition, results of a surface water and sediment
sampling effort of the Suqi River conducted in 2016 (USACE 2017) also indicated no
contaminants exceeded the SSCLs in Suqi River sediment or surface water samples. Silica gel
method was not performed on these samples, however, DRO (540 mg/kg in sediment) and RRO
(2,500 mg/kg) at the confluence of the Suqi River, location S29-002, did not exceed SSCLs.
Surface water samples were non-detect for all PAHs except for a j-flagged naphthalene result
01 0.0000043 mg/L. TAH and TAqH did not exceed the multi-site DD criterion and sheen was
not observed at this location.

Expected progress toward meeting RAOs: RAOs for all Site 28 non-POL CERCLA COCs
(PCBs, chromium, lead, and zinc) are met and have reached levels that allow for UU/UE. RAOs
for POL-related Site 28 COCs (DRO, RRO, and PAHs) have not been met.
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QUESTION C: Has any other information come to light that could call into question the
protectiveness of the remedy?

Answer: No.
Question C Summary:

There is no other information identified that would call into question the protectiveness of the
remedy. Climate change may be occurring in the arctic which could affect yearly precipitation
levels, average temperatures, and sea ice formation. There are no new issues during this review
period created by climate change. No shallow permafrost was reported during past
investigations at the site.

XI. ISSUES/RECOMMENDATIONS

Issues and Recommendations Identified in the FYR: [

Issue Category: Other

Issue: Sediment contamination above multi-site DD cleanup levels remains in

Removal Areas 2 through 9 for multi-site DD COCs (DRO, RRO, 2-methylnaphthalene,
acenaphthene, fluoranthene, fluorene, naphthalene, phenanthrene, and total LPAH) after
OU(s): 2012/2013 sediment removal actions. An estimated 196 of the 281 cubic yards of
sediment present in Site 28 as of August 2018 contain compounds at levels above their
respective multi-site DD cleanup levels.

Recommendation: Conduct bench testing or pilot testing to improve the effectiveness of
remedy implementation.

Affect C_)urrent Atfect F_uture Party Responsible Oversight Party Milestone Date
Protectiveness Protectiveness
Other
No Yes USACE State 12/20/2023
Notes:

COC = contaminant of concern

DD = Decision Document

DRO = diesel-range organics

LPAH = low molecular weight polycyclic aromatic hydrocarbons
OU = operable unit

RRO = residual-range organics

USACE = U.S. Army Corps of Engineers

OTHER FINDINGS

In addition, the following are recommendations that were identified during the FYR but do not

affect current and/or future protectiveness:

e Subsurface soil contamination is suspected to be present in several areas along the southern
end of Site 28, within the UVOST delineated MOC plumes D2, D3, 12, J1B, and between
UVOST plumes D and I (Figure B-6). Subsurface soil contamination present at Site 28 on
the southern boundary with MOC Site 11 is not part of the sediment removal areas. MOC
Site 11 excavations adjacent to Site 28 did not proceed into Site 28 at UVOST plumes D2,
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D3, I1, and J1B due to concern of impacting the wetland environment. It is recommended
to formally document the contamination remaining at the southern end of Site 28 associated
with Site 11. In addition, formally document why continued remedy implementation
(excavation) north of Site 11 within Site 28 is infeasible due to shallow groundwater and
impacts to wetlands.

e Construction of a sedimentation pond or other institutional controls, as described in the
multi-site DD (USACE 2009), have not occurred at Site 28. There is a natural stilling area
in Site 28 approximately 200-ft south of the Suqi River (Figure B-6) where the surface water
flow channels disperse. This stilling area, in addition to the existing, natural sedimentation
ponds, has been found to prevent migration of contaminants above risk-based cleanup levels
into the Suqi River. This has been confirmed by the 2018 sampling (Appendix F), the results
of which indicated no contaminants exceeded the SSCLs in re-accumulated sediment
downstream of the natural stilling area. DRO concentrations in sediment samples analyzed
with the silica gel method were detected well below the cleanup level in this area, at a
maximum concentration of 1,890 mg/kg. The highest detected RRO concentration in re-
accumulated sediment analyzed with the silica gel method was 1,600 mg/kg. The SSCL for
both of these analytes is 3,500 mg/kg. PAHs were either not detected or were detected with
estimated concentrations well below the cleanup level. Metals were detected in this area,
but also well below the cleanup levels. Therefore, the Suqi River is not receiving
contamination from an upgradient source such as Site 28. Data tables for these results are
available in Attachment F-2. In addition, results of a surface water and sediment sampling
effort of the Suqi River conducted in 2016 (USACE 2017) also indicated no contaminants
exceeded the SSCLs in Suqi River sediment or surface water samples. Silica gel method
was not performed on these samples, however, DRO (540 mg/kg in sediment) and RRO
(2,500 mg/kg) at the confluence of the Suqi River, location S29-002, did not exceed SSCLs.
Surface water samples were non-detect for all PAHs except for a j-flagged naphthalene
result of 0.0000043 mg/L. TAH and TAgH did not exceed the DD criterion and sheen was
not observed at this location. Construction of a sedimentation pond within the drainage
basin would cause unnecessary impacts to the wetland environment, as natural features are
successfully preventing the contaminant migration. Although this has been documented in
the long-term monitoring plan (USACE 2016b), it is recommended that an explanation of
significant differences be completed for Site 28 to document the post-DD change.

e CERCLA action at Site 28 is complete. The 2013 excavation confirmation sample results
in the remedial action report (USACE 2015a) and results from the 2018 sampling effort
(USACE 2018) identified that all non-POL Site 28 COCs (PCBs, chromium, lead, and zinc)
are below the sitewide sediment cleanup levels, and thus achieved UU/UE relative to all
CERCLA contaminants; however, POL-related Site 28 COCs (DRO, RRO, and PAHs) are
present above the sitewide sediment cleanup levels. Future reviews for petroleum and
petroleum related compounds at Site 28 should occur under the Periodic Review for other
petroleum related NEC sites.
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XII. PROTECTIVENESS STATEMENT

PROTECTIVENESS STATEMENT(S)

Site: Protectiveness Determination: Planned Addendum Completion Date
28 Protective Not applicable

Protectiveness Statement:
The remedy at Site 28 is protective of human health and the environment.
Note:

The protectiveness statement above is specific to non-POL CERCLA contaminants in sediment. POL contaminants (DRO,
RRO, and PAHSs) are present at Site 28 above the sitewide sediment cleanup levels.

XIII. NEXT REVIEW

CERCLA action at Site 28 is complete. No future CERCLA FYRs are needed. However,
POL-contaminants (DRO, RRO, and PAHs) are present above the sitewide sediment cleanup
levels. Future reviews for petroleum and petroleum related compounds at Site 28 will be

included in the Periodic Review for other petroleum related NEC sites.
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Acenaphthene 3.45
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2-Methylnaphthalene 99.9
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Acenaphthene 11.5
Fluorene 17.5
2-Methylnaphthalene 68.5
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Total LPAHs 64
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Acenaphthene 1.49
Fluorene 2.03
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Acenaphthene 4.23
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18NEC-528-SD-17-8 (mg/kg)
Acenaphthene 3.91
Fluorene 4.76
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Total LPAHs 67.21

18NEC-528-SD-20 (mg/kg)
Acenaphthene 3.47
Fluorene 5.11
2-Methylnaphthalene 152
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Total LPAHs 65.61

18NEC-528-SD-52 (mg/kg)
Acenaphthene 7.48
Fluoranthene 3.42
Fluorene 9.4
2-Methylnaphthalene 77.5
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Phenanthrene 8.33
Total LPAHs 69.61
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2-Methylnaphthalene 23
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Acenaphthene 16 J
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2-Methylnaphthalene
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18NEC-528-SD-30 (mg/kg)
Acenaphthene 1.97
Fluorene 3.33
2-Methylnaphthalene 42.2
Naphthalene 5.7
Total LPAHs 12.82

18NEC-S28-SD-33 (mg/kg)
Acenaphthene 1.17
Fluorene 1.56
2-Methylnaphthalene 4.2
Naphthalene 2.23

18NEC-528-SD-36 (mg/kg)
2-Methylnaphthalene 5.84
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18NEC-S28-SD-37 (mg/kg)
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Naphthalene 6.82
Total LPAHs 8.452
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Acenaphthene 0.603
Fluorene 0.938
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2-Methylnaphthalene 2.61

18NEC-S28-SD-46 (mg/kg)
Acenaphthene 2.51
Fluorene 3.56
2-Methylnaphthalene 107
Naphthalene 32.6
Total LPAHs 41.42

18NEC-528-SD-48 (mg/kg)

Acenaphthene 8.06 J

Fluorene 15.7 3J

2-Methylnaphthalene 303 QN

Naphthalene 122 QN
Phenanthrene 9.99 J,QN

Total LPAHs 155.75

18NEC-S28-SD-48-8 (mg/kg)
Acenaphthene 5.15 J
Fluorene 10 J
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Total LPAHs 92.97
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1.0 INTRODUCTION

The U.S. Army Corps of Engineers (USACE) contracted Environmental Compliance
Consultants, Inc. and Jacobs Engineering Group Inc. to conduct the second Five-Year Review
(FYR) and periodic review of the selected remedies presented in the multi-site Decision
Document (DD) (USACE 2009) at Northeast Cape (NEC) on St. Lawrence Island, Alaska
(Figure B-1). This is a post-Superfund Amendments and Reauthorization Act of 1986 (SARA)
statutory review that is required under the Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA) for the two NEC sites where hazardous
substances, pollutants, or contaminants remained above levels that allow for unlimited use and

unrestricted exposure after the first NEC FYR.

The NEC Formerly Used Defense Site (FUDS) project number is FIOAK0969-03. The Alaska
Department of Environmental Conservation (ADEC) Contaminated Sites Hazard ID number
for the facility wide NEC FUDS is 207. The file number is 475.38.013. Individual sites within
the NEC FUDS are also tracked with individual Hazard IDs. The U.S. Environmental Protection
Agency (EPA) site ID number is AK9799F2999. The NEC FUDS is not listed on the National
Priorities List (NPL). Table C-1-1 provides the ADEC Hazard ID and review status for each of
the sites which currently require a CERCLA FYR.

Table C-1-1
NEC FUDS
Site Name Halz; rd Review Status
Site 21: Wastewater Tank 219 CERCLA FYR
Site 28: Drainage Basin 219 CERCLAFYR

Note:
For definitions, refer to the Acronyms and Abbreviations section.

Remedial investigations (RIs) conducted at the NEC FUDS between 1994 and 2004 identified
34 contaminated sites. Two DDs were signed in January and September of 2009 that addressed
the contaminated sites (USACE 2009a, 2009b). The Containerized Hazardous, Toxic, and
Radioactive Waste (HTRW) DD (USACE 2009b) presented the selected remedy for Site 7. The
HTRW DD (USACE 2009a) presented the selected remedies for the remaining 33 NEC sites.



Both 2009 DDs were signed after the effective date of the SARA, which requires FYRs for
CERCLA sites where there are remaining hazardous substances, pollutants, and/or
contaminants above levels that allow for unlimited use and unrestricted exposure. However,
only five sites were required to have a FYR based on the CERCLA contaminants that were
present. A summary of the NEC FUDS sites requiring FYRs at the time of the multi-site DD is
provided below:

Site 13 Site 21 Site 31
Site 16 Site 28

At the time of this FYR, CERCLA action is complete at Site 13, Site 16, and Site 31. At Site
13 and Site 16, the only remaining contamination is attributed to petroleum, oil, and lubricants
(POL) in groundwater and periodic reviews will occur in consultation with State Agencies. Site
31 is not included in this report because remedial action achieved a condition that allows for

unrestricted use/unrestricted exposure and the site was recommended for No Further Action

(NFA) in the first FYR (USACE 2015b).

The other NEC FUDS sites not addressed in this FYR due to the CERCLA petroleum exclusion,
but where petroleum contamination remains above cleanup levels, are Site 3, Site 6, Site 7,
Site 8, Site 9, Site 10, Site 11, Site 13, Site 15, Site 16, Site 19, Site 27, and Site 32. Separate

Periodic Review reports will be prepared in coordination with the ADEC for these sites.

The remaining sites at NEC were determined to be NFA in the HTRW DD (USACE 2009a),

indicating that no additional action was required and are not included in a review. These sites

are:

Site 2 Site 14 Site 22 Site 26
Site 4 Site 17 Site 23 Site 29
Site 5 Site 18 Site 24 Site 33
Site 12 Site 20 Site 25 Site 34



1.1 PHYSICAL CHARACTERISTICS AT NEC

The NEC FUDS is located on St. Lawrence Island, Alaska in the western portion of the Bering
Sea, approximately 135 air-miles southwest of Nome (Figure B-1). It is located at latitude
63.310278 and longitude -168.965272. The NEC property originally encompassed

approximately 4,800 acres (7.5 square miles).

The NEC FUDS consists mainly of rolling tundra, extending from the Bering Sea toward the
base of the Kinipaghulghat Mountains. The Kinipaghulghat Mountains rise abruptly to an
elevation of approximately 1,800 feet above sea level, approximately 3 miles from the coastline.
The NEC FUDS is only accessible by air, water, or all-terrain vehicle trails. The Village of
Savoonga, the closest community, is located approximately 60 miles to the northwest

(Figure B-1).

St. Lawrence Island has a subarctic maritime climate with continental influences during the
winter. Summer temperatures at NEC average between 42 to 52 degrees Fahrenheit (°F) and

winter temperatures average between -3 to 27°F (Western Regional Climate Center 2009).

1.1.1 Geology

St. Lawrence Island consists of isolated bedrock highlands of igneous, metamorphic, and older
sedimentary rocks surrounded by unconsolidated alluvium overlying a relatively shallow
erosional bedrock surface. The main area of operation, known as the Main Operations Complex
(MOC) is located at approximately 100 feet in elevation. Around the MOC, shallow
unconsolidated surficial materials overlie quartz monzonitic rocks of the Kinipaghulghat Pluton
(Patton and Csejtey 1980). The pluton forms the mountainous area south of the NEC FUDS,
which includes Kangukhsam Mountain. The Suqitughneq River (Suqi River) drainage in the
Kinipaghulghat Pluton has created an erosional valley and alluvial fan of unconsolidated
sediments. The NEC FUDS is located on this alluvial fan, which protrudes north from the
mountain front toward the Bering Sea. Granitic bedrock materials are exposed at the coast north
of the site at Kitnagak Bay, which suggests that the quartz monzonitic bedrock underlies the

unconsolidated materials at a relatively shallow depth on a wave-cut erosional platform.



In general, the native soil stratigraphy at NEC is characterized by silts near the surface,
overlying more sand-dominated soil at depth. The silt contains varying quantities of
clay/sand/gravel and varies from zero to 10 feet in thickness. The silt is dark brown to dark
green, and sometimes exhibits a mottled texture. The sand at depth contains varying degrees of
silt/gravel/cobbles that ranges from 2 feet to greater than 20 feet thickness. These deeper,
coarse-grained materials are generally unsorted and are likely to be of glaciofluvial origin. The

depth to bedrock at the NEC FUDS is unknown (USACE 2009a, 2009b).

1.1.2 Land and Resource Use at NEC

St. Lawrence Island residents from the villages of Gambell and Savoonga engage in subsistence
fishing, hunting, and gathering in the NEC FUDS area year-round. Local subsistence hunting
camp structures are located adjacent to Site 3 and are occupied seasonally. There are not
currently any permanent residents of the NEC area; however, representatives of the Native
Village of Savoonga have indicated a desire to re-establish a permanent residential community

at the site in the future.

St. Lawrence Island supports habitats for the following endangered or threatened species: the
polar bear (threatened), spectacled eider (threatened), Steller’s eider (threatened), and the
Western Distinct Population Segment of Stellar sea lion (endangered). Walrus are protected
under the Marine Mammal Protection Act. The area of NEC FUDS is used for the collection of
berries and subsistence hunting of reindeer. The Suqi River (Site 29), located within the NEC
FUDS, is used for subsistence fishing. The ocean surrounding the NEC FUDS is used
extensively for subsistence activities including fishing and hunting of whales, walrus, seals, and

sea birds.

1.1.3 Site History

The NEC FUDS was constructed as an Aircraft Control and Warning Station (AC&WS) during
1950 and 1951 to provide radar coverage and surveillance for the Alaskan Air Command, and
later for the North American Air Defense Command, as part of the Alaska Early Warning
System. The site was activated in 1952 and a White Alice Communications System (WACS)



station was added to the site in 1954. The AC&WS and WACS operations were supported by
212 personnel and terminated in 1969 and 1972, respectively. Most military personnel were

removed from the site by the end of 1969 (USACE 2009a).

The NEC FUDS included areas for housing site personnel, power plant facilities, fuel storage
tanks, distribution lines, maintenance shops, wastewater treatment facilities, and landfills. The
buildings and majority of furnishings and equipment related to the AC&WS were abandoned
in place initially due to the high cost of off-island transport (USACE 2009a).

In 1971, the villages of Gambell and Savoonga opted out of the Alaska Native Claims
Settlement Act (ANCSA), which allowed for title to 1.136 million acres of land in the former
St. Lawrence Island Reindeer Reserve established in 1903. The Gambell Native Corporation
and Savoonga Native Corporation (now known as Sivuqaq, Inc. and Kukulget, Inc.
respectively) received titles to all of St. Lawrence Island (except U.S. Surveys 4235, 4237,
4340, 4369, and 3728) by Interim Conveyance No. 203 dated 21 June 1979 (ANCSA 1979). In
1982, the Navy obtained approximately 26 acres of land containing the former WACS. The
land transfer was later deemed invalid and property ownership was reverted to Sivugaq, Inc.

and Kukulget, Inc (USACE 2009a).

Demolition of the buildings and most of the other structures has been completed under multiple
USACE contracts. The runway, improved gravel roads, and concrete slabs of some of the
former structures remain intact. Investigations have been performed since the early 1990s and

the information detailed in historical documents is briefly summarized in subsequent sections.

1.2 HISTORY OF CONTAMINATION AT NEC

The primary sources of contamination at the NEC FUDS are attributed to spills and leaks of
fuel products associated with aboveground storage tanks (ASTs), underground storage tanks
(USTs), and associated piping. The largest known spill at NEC occurred in 1967 when a plow
truck accidentally hit POL Tank #2 and released approximately 30,000 gallons of fuel.

C-1-5



Interviews with former personnel suggest that there were several undocumented incidents of

spills greater than 30,000 gallons from the large ASTs.

Other sources of contamination include electrical transformers, waste stored in 55-gallon

drums, metal debris, and organic chemicals from paint, solvents, and other miscellaneous

facility activities. Four RIs were conducted at the NEC FUDS between 1994 and 2004, during

which the environmental concerns at NEC were divided among 34 individual sites.

1.2.1 Initial Response at NEC

Initial response actions were conducted at some of the NEC sites prior to DD preparation and

signature; brief descriptions of these response actions are listed below:

In 1990, transformers, drums, tanks, fire extinguishers, and other containerized hazardous
wastes were removed from Site 31.

In 1996, a radiological survey was conducted and public disclosure of potential asbestos
hazards was initiated.

In 2000, 6,099 fifty-five-gallon drums; approximately 60 tons of antenna poles, lines, and
other miscellaneous nonhazardous debris; a fuel pipeline; and hazardous wastes from
buildings were removed. An additional 19 ASTs were cleaned.

During the 2001 field season, 17 additional tanks were cleaned, three USTs were
decommissioned, and 3,303 tons of building demolition debris was demolished and
packaged, including steel beams, asbestos-containing materials, and Toxic Substances
Control Act-regulated materials. Twenty-five tons of polychlorinated biphenyl
(PCB)-contaminated soil and 1,643 tons of POL-contaminated soil were excavated, and
four potable water wells were decommissioned.

In 2003, the remaining 30 buildings, other structures, and the utilidor system were
demolished and removed. Over 300 drums and tanks of hazardous wastes, including a large
septic tank at the MOC and 12 ASTs were removed or decommissioned. More than 500
power and communications poles and 60 miles of wires and cables were gathered for
disposal; 650 feet of fuel lines were transported off-island. More than 5,000 tons of waste
and debris were shipped off-island for disposal.

In 2005, the tramway towers and wire were demolished and removed. Additionally, more
than 200 metal and wooden poles, approximately 25 miles of power and communications
wire and cable, 26 tons of debris from two debris fields located on Kangukhsam Mountain,
more than 160 tons of PCB-contaminated concrete, and 290 tons of PCB-contaminated soil
were removed. Approximately 1,500 tons of waste was sorted and packaged for transport
off-island; 370 tons of non-creosote treated and unpainted wood were burned on-island,
with the ash removed for disposal off-island.



Remedial actions following the 2009 DDs (USACE 2009a, 2009b) for current CERCLA FYR
sites are summarized in Section 3.0. Site 7 remedial actions are described in the Second

Periodic Review Report (USACE 2018d) and are not included under this cover.

1.3 BASIS FOR TAKING ACTION AT NEC

The primary environmental contaminants remaining at the NEC sites at the time of the multi-
site DD were petroleum hydrocarbons (diesel-range organics [DRO]/residual-range organics
[RRO]), volatile organic compounds, PCBs, and metals. These contaminants remained in soil,
sediment, and groundwater across the installation. The risk assessments performed at the
individual sites determined the human and/or ecological risks exceeded EPA’s risk range at

some of the NEC sites.
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2.0 SITE CHRONOLOGY

Important events, the associated document reference for each event, and relevant dates for the
NEC sites listed in Table C-1-1 are shown in Table C-2-1. The focused activities presented in
Table C-2-1 are associated with specific mobilizations. Additionally, investigative and/or

removal actions continued to occur throughout the subsequent years listed.

Table C-2-1
Chronology of Site Events
Event Date
NEC site acquired by the U.S. Air Force 1952
AC&WS constructed 1951 — 1952
WACS constructed 1954
AC&WS operations terminated 1969
WACS operations terminated 1972

Bureau of Land Management obtained ownership of NEC

August 1975

ANCSA transferred land ownership to Sivuqagq, Inc. and Kukulget, Inc.
(ANCSA 1979)

June 1979

Ecological assessment conducted (Pennack 1989)

1989

Site inventory and preliminary assessment conducted (URS Corporation 1992,
Ecology and Environment 1992)

1991 and 1992

Phase | RI conducted (MW 1995b) 1994

All electrical transformers removed (MW 1995a) 1994

Phase Il Rl conducted (MW 1999) 1996-1998
Remedial action conducted to remove communications wire and cable on the 1997

tundra (MW 1997)

Additional investigation supplementing the Phase Il Rl conducted (MW 2000) {1999

Site assessment conducted (U.S. Army Engineer District 1999) 1999

Debris, hazardous waste, ASTs, and fuel pipeline removed 2000

RAB comprised of community members and other interested parties formed January 2000
USTs, PCB and POL-contaminated soil removed, buildings demolished 2001

Phase Il Rl conducted (MWH 2003) 2001 — 2002
30 buildings and utilidor demolished; drums, communication poles, and wire 2003
removed

Phase IV RI conducted (Shannon & Wilson, Inc. 2005) August 2004
Human health and environmental risk assessment conducted (USACE 2004) |2004
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Table C-2-1 (Continued)
Chronology of Site Events

Event Date

ATSDR performed a health consultation of PAHs and PCBs in fish from the 2005
Sugqi River (ATSDR 2005)
Demolition and removal of the tram line and the associated line support towers,
debris removal, and excavation at Site 31, Site 7, and the MOC, Sites 10 July 2005
through 22, 26, and 27 (USACE 2006)
Feasibility study prepared (USACE 2007a) 2007
Groundwater Use Determination (18 AAC 350) submitted to ADEC for Sites 3, Aoril 2007
4,6, 7, and 9 (USACE 2007b) P
ADEC responds on the NEC 350 Determination request: ADEC stated that
before the determination can be approved, the landowner must be willing to

! ! : L . May 2007
record and be responsible for implementing the institutional controls preventing
groundwater use at the site (ADEC 2007)
Proposed Plan published (USACE 2007c) and public comment period opened [July 2007
Proposed Plan public comment period closed August 2007
Geophysical survey completed at Sites 7 and 10 (USACE 2007d) August 2007
Responsiveness summary prepared (USACE 2008) February 2008
DD selecting the remedy for Site 7 approved by USACE (USACE 2009b) June 2009
Remedial action began to implement the remedy for Site 7 (USACE 2010a) June 2009
Phase | in situ chemical oxidation at the MOC (USACE 2010b) July 2009
DD selecting the remedy for Sites 1 through 6 and Sites 8 through 34 approved
by USACE (USACE 2009a) September 2009
Bristol requested landfill closure by ADEC for Site 7 (Bristol 2009) November 2009
ACAT requests EPA oversight at Gambell and NEC FUDS and the inclusion of November 2009
NEC FUDS on the NPL (ACAT 2009)
EPA requests that the USACE details the cleanup efforts to date and addresses
the issues identified by ACAT to re-evaluate EPA involvement and the listing of |March 2010
NEC on the NPL (EPA 2010)
ADEC determined Site 7 closure was premature and denied the site closure December 2009
request (ADEC 2009)
Remedial action began to implement the DD-selected remedies at Sites 1, 3, 6, Julv 2010
8, 13, 16, 21, 31, 32, and the MOC (USACE 2011) y
Remedial action performed at Sites 7, 8, 9, 13, 21, 28, 31 and the MOC Julv 2011
(USACE 2012) y
The President of the Native Village of Savoonga requested that the ATSDR
conduct a Public Health Assessment or Health Consultation on the FUDS of October 2011
Gambell and NEC
Public meeting on St. Lawrence Island regarding environmental health and December 2011
cleanup Issues (EPA 2012a)
Sediment mapping and sampling effort at Site 28 (USACE 2013a) July 2012
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Table C-2-1 (Continued)
Chronology of Site Events

Event

Date

Remedial action performed at Sites 8, 10, 13, 21, 31, Radar Dome (Radome)
Road, and the MOC (USACE 2013c)

July 2012

St. Lawrence Island RAB and Public Meeting via teleconference (RAB 2012a)

June 27, 2012

Sediment removal effort at Site 28 (USACE 2013b)

September 2012

EPA evaluated USACE cleanup of FUDS at NEC and Gambell (EPA 2012b)

November 2012

St. Lawrence Island RAB and Public Meeting at City Hall, Savoonga, Alaska
(RAB 2012b)

December 5, 2012

Remedial action performed at Sites 8, 10, 13, 21, 28, and 31 (USACE 2015a) |July 2013

Public notice of FYR published and public comment period opened August 2013
FYR site visit September 2013
Surface water and groundwater sampling at Sites 7, 9 and a Kangukhsam September 2013

Mountain Spring (USACE 2014)

Final RAB Meeting

15 and 16 January
2014

Public comment period closed for the first FYR February 2014
Remedial action performed at Sites 6, 7, 8, 10, 11, 21, 27, 31, 32 July 2014
(USACE 2016b)

First FYR completed for all sites (USACE 2015b, 2015c) February 2015
Groundwater samples collected from the MOC (USACE 2016a) August 2015
Long-term management plan prepared (USACE 2016c¢) August 2016
Groundwater samples collected from the MOC (USACE 2017a) August 2016
Surface water and sediment samples collected from Site 8 (USACE 2017b) August 2016
Public Comment release and Summary Publication of the ATSDR Health July 2017
Consultation (ATSDR 2017a, 2017b)

Public notice of second FYR and public comment period opened March 2018
FYR site visit August 2018
Groundwater samples collected from the MOC (USACE 2018b) August 2018
Surface water collected from Site 9 (USACE 2018c) August 2018
Sediment mapped and samples collected from Site 28, refer to Appendix F August 2018

(USACE 2018a).

Note:
For definitions, refer to the Acronyms and Abbreviations section.
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3.0 REMEDY IMPLEMENTATION

A brief description of each site, selected remedy, remedy implementation history, status,
operations and maintenance (O&M) plans (where applicable), and land use controls (LUCs) are

presented by site in this section.

3.1 SITE 21: WASTEWATER TANK

Site 21 is located west of the MOC perimeter road and contained the wastewater treatment
system for the main housing and operations complex (Figure B-3). The infrastructure consisted
of a concrete septic settling tank and attached piping enclosed in a wooden utilidor that
discharged to the wetland area approximately 450 feet west (Figure B-3). The tank
compartments, utility corridor from the main complex, and the wooden utilidor outfall line were

removed in 2003 (USACE 2009a).

Soil, sediment, and groundwater samples were collected at Site 21. PCBs and arsenic were
identified as contaminants of concern (COCs) for soil (USACE 2009a). PCBs were found in
the sludge from the septic tank at a concentration of 120 milligrams per kilogram (mg/kg), but
the maximum concentration found in soil was 4.2 mg/kg (USACE 2009a). Confirmation
sampling after the 2003 decommissioning work confirmed that PCBs had not migrated through
the concrete. PCBs were detected at one additional location immediately beneath the outfall

piping adjacent to the septic tank at a concentration of 1.7 mg/kg (USACE 2009a).

Arsenic in surface and subsurface soil was detected at concentrations generally ranging from
2.8 mg/kg to 39 mg/kg with one location of 170 mg/kg in surface soil downgradient of the
septic tank outfall. Additional samples collected in 2001 detected arsenic ranging from
4.5 mg/kg to 11.5 mg/kg in soil and 12.1 mg/kg to 14.7 mg/kg in sediment. Following the
removal of the utility corridor, confirmation samples ranged from 11.4 mg/kg to 35.2 mg/kg

(USACE 2009a).

Arsenic was detected in groundwater in 1994 at concentrations up to 0.072 milligrams per liter

(mg/L), which exceeded the cleanup level of 0.01 mg/L, but dissolved samples from the same
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well did not exceed the cleanup level. Arsenic was subsequently eliminated as a COC in

groundwater (USACE 2009a).

3.1.1 Site 21: Wastewater Tank Remedy Implementation and Status

The selected remedy for soil at Site 21 was excavation and removal of PCB- and arsenic-
contaminated soil, implementation of an LUC to limit future drinking water use, and
performance of CERCLA FYRs. Groundwater sampling performed in 1994 detected total
arsenic, total chromium, and total lead concentrations above cleanup standards, but dissolved
concentrations of these metals were below the cleanup levels. As a result, the presence of these
metals was attributed to sediment suspended in the water (USACE 1999). Therefore, as stated
in the multi-site DD, metals contamination in groundwater was likely due to sediments in the
water column of the collected sample and metals were eliminated as a COC (USACE 2009a).
LUC:s to limit the use of Site 21 groundwater are not needed. However, Site 21 is included in
the multi-site DD list of MOC sites requiring groundwater LUCs. Groundwater LUCs are
applied to the MOC, which is adjacent to Site 21. Although Site 21 is near the MOC, it has not
been affected by contamination emanating from the MOC. Continued periodic monitoring of
MOC groundwater, as required by the multi-site DD until cleanup levels are met, will ensure
any potential contaminant migration does not affect adjacent sites and is therefore protective of
Site 21 groundwater. Migration of the groundwater contaminants at the MOC is not anticipated,

as monitoring results indicate contaminated groundwater at the MOC is steady-state.

Excavation of PCB-contaminated soil was initiated in 2010 when approximately 10.4 tons of
soil were excavated and removed for disposal (USACE 2011). Final excavation sample results

confirmed that PCB concentrations for all Aroclors were less than 1 mg/kg (Figure B-3).

Excavation of arsenic-contaminated soil near the highest exceedance (170 mg/kg) began in
2010. From 2010 to 2012, approximately 135 tons of arsenic-contaminated soil above the

site-specific cleanup level (SSCL) of 11 mg/kg were removed (Figure B-3).
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In 2011, nine additional background samples were collected with results ranging from
2.9 mg/kg to 22 mg/kg. The 95-percent upper confidence limit of the mean was calculated to
be 11.49 mg/kg. Arsenic concentrations up to 320 mg/kg have been encountered in soil during
excavation. At the conclusion of the 2012 excavation, samples from four sidewall locations

exceeded the cleanup level of 11 mg/kg established in the multi-site DD (USACE 2012).

In 2013, 19 soil borings were advanced to delineate the vertical and horizontal extent of arsenic
contamination at Site 21. Three soil samples were collected per boring at depths of
approximately 0.5, 2, and 3 feet below ground surface (bgs). Thirteen of the 19 soil borings
contained arsenic at concentrations exceeding SSCLs up to 340 mg/kg (USACE 2015a). Soil
boring results were used to guide initial excavation efforts. Soil boring location 21SB17, which
contained an arsenic concentration of 14 mg/kg at 0.5 feet bgs, was not included as a removal
due to active water flow. Confirmation samples were collected and arsenic continued to exceed
the SSCL at 10 locations. The second round of excavation efforts proceeded at seven of the 10
locations. At the conclusion of the 2013 field season, 305.13 tons of arsenic-contaminated soil
were removed and arsenic remained at 14 locations at concentrations that exceeded the SSCL

of 11 mg/kg.

In 2014, Bristol Environmental Remediation Services, LLC (Bristol) sampled 40 soil borings
at Site 21. The USACE chose the boring locations and plotted them on a map prior to field
mobilization. The borings were advanced to approximately 3 to 4 feet bgs. Three soil samples
were collected per boring, at depths of approximately 1 foot bgs, 2 feet bgs, and 3 feet bgs to
establish the horizontal and vertical spatial extent and variability of arsenic in soil near Site 21.
A total of 120 soil samples were collected from the 40 borings. Sample results indicated that
six soil samples from five of the borings contained arsenic in concentrations exceeding the
SSCL of 11 mg/kg. Nine additional soil boring locations were planned following discussions

with the USACE and the ADEC.

The final nine soil borings were advanced to depths of between 3 and 4 feet bgs. Twenty-seven
primary soil samples and three duplicate samples were collected from the additional borings.

None of the samples from this second round of borings contained arsenic in concentrations
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exceeding the cleanup level of 11 mg/kg. A brief data analysis of historic arsenic concentrations
across the NEC site was conducted by the USACE. The USACE Project Delivery Team used
this information along with the initial arsenic boring sample results to determine an excavation
plan. Based on the local spatial distribution of arsenic and the historical analysis of sitewide
arsenic in soil, the USACE instructed Bristol to target soil with arsenic greater than 17 mg/kg

for removal.

On 7 August 2014, Bristol removed 5.19 tons of arsenic-contaminated soil from two 2013
confirmation soil sample locations, which contained arsenic concentrations of 25 mg/kg and
79 mg/kg. Two areas, approximately 25 square feet each, were excavated to depths of
approximately 4 feet. Two primary samples and one duplicate sample were collected from the
floor of the two excavations. None of the confirmation soil samples associated with these
excavations contained arsenic in concentrations that exceeded the cleanup level of 11 mg/kg.

No additional excavation occurred at these locations.

On 10 August 2014, 64.86 tons of arsenic-contaminated soil were removed from three 2013
confirmation sample locations and from two historical sample locations. A total of 19 primary
and two duplicate samples were collected from the floor and sidewalls. None of the results
contained arsenic in concentrations that exceeded 17 mg/kg. Sample 14NC21SS004 contained
arsenic at a concentration of 13 mg/kg, which exceeds the SSCL of 11 mg/kg but was below
the targeted arsenic removal concentration of 17 mg/kg. No additional excavation occurred in

these areas.

On 19 August 2014, 37.3 tons of arsenic-contaminated soil were removed from two historical
sample locations. Each of the sample locations were excavated in a 10-foot square to a depth
of approximately 3 feet. Ten primary samples and one duplicate sample were collected from
the floor and sidewalls. None of the sample results contained arsenic in concentrations that
exceeded the SSCL of 11 mg/kg. Contaminated soil was containerized in bulk bags directly

from the excavations at Site 21.
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Any water from the excavated soil was allowed to drain from the excavator bucket into the
excavation prior to placing the soil in the bulk bag. A total of 17 bulk bags were loaded with
contaminated soil, for a total excavated weight of 107.35 tons. Site 21 excavations and borings
were backfilled with clean material from the borrow source, which was compacted and graded

to match the existing ground surface.

Additionally, in 2014 Bristol collected nine surface water samples from three locations at
Site 21 to monitor the effects of soil removal on surface water. Surface water was monitored
due to the potential hydrologic interconnectivity of groundwater and surface water in the area.
This sampling was a precautionary measure to ensure contaminated soil removal activities at
the MOC was not negatively affecting groundwater or surface water at Site 21. The samples
were collected at three distinct times: prior to, during, and following soil excavation activities.
The surface water samples were submitted for arsenic analysis. Arsenic was only detected in
one unfiltered sample at an estimated concentration of 0.0039 mg/L (J-flagged). The sample
was collected during soil excavation activities and did not exceed the surface water evaluation

criterion of 0.01 mg/L. Arsenic was not detected in any of the other surface water samples.

3.1.2 Site 21 Wastewater Tank O&M

At the time of this review, the LUC at Site 21 to limit future drinking water uses for groundwater
has not been fully implemented. Two signs indicating where groundwater use for drinking water
or ground disturbing activities are not recommended have been installed at the air field and at
the fish camp. Each sign is two-sided and contains both Yupik and English transcriptions.
Documentation of an agreement between the landowner and USACE for implementation of
institutional controls is still required for this site. Additionally, FYRs are required at Site 21

until remedial action objectives are met.

3.2 SITE 28: DRAINAGE BASIN

The Site 28 Drainage Basin is located north of the MOC and drains north into the Suqi River
(Figure B-2). The site has been affected by fuel releases from the bulk fuel storage tanks
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(Site 11) and other spills and releases discussed in the multi-site DD (USACE 2009a). The site

contains wetlands, rolling tundra, ponds, and flowing streams.

Water in the Site 28 Drainage Basin originates from surface water runoff (overland flow) from
the MOC, three drainages at the head of the site near the MOC, and two sub-drainages further
north. Overland flow can contribute significant amounts of water to the basin during rainfall
events. Since 1994, soil, sediment, surface water, and shallow groundwater samples have been

collected and analyzed.

Sediment

Stained sediments were observed in each of the three main drainage basins, and they produce a
sheen when disturbed (USACE 2009a). The primary COCs in soil and sediment at the time of
the DD were DRO, RRO, polycyclic aromatic hydrocarbon (PAHs), PCBs, chromium, lead,
and zinc (USACE 2009a). The highest concentrations of contaminants are located near the edge

of the MOC gravel pad.

Soil

Soil samples were collected in 1994, 1996, and 1998 from within the boundary of the Site 28
Drainage Basin. Concentrations of DRO and PCBs exceeded soil cleanup standards and reached
as high as 83,000 mg/kg and 1.1 mg/kg, respectively (USACE 1999). However, these samples
were collected adjacent to the MOC boundary at the upgradient extent of the drainage basin,
are attributed to activities at the MOC, and were removed during soil excavation activities

conducted at the MOC.

Surface Water

As summarized by the multi-site DD (USACE 2009a), surface water samples were collected
from the drainage basin in 1994, 1996, and 2001. Concentrations of DRO, total recoverable
petroleum hydrocarbons, PCBs, and lead exceeded surface water cleanup levels in 1994. In

2001, DRO was detected at concentrations ranging from 0.39 to 2.3 mg/L. RRO and PCBs were
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not detected and lead samples were not collected. The most heavily contaminated surface waters
of the drainage basin were found at the head of the western and middle drainages, located at the

terminus of the former culverts.

Groundwater

Groundwater samples collected in 1994 indicated the potential for DRO and lead
contamination, but subsequent sampling in 2001 demonstrated the concentrations were below

cleanup levels. No groundwater COCs were retained for Site 28 (USACE 2009a).

3.2.1 Site 28 Drainage Basin Remedy Implementation and Status

The selected remedy for Site 28 consisted of three components:

e The excavation and removal of petroleum-, PCB-, and metal-contaminated sediment,
including the removal of near-surface sediments from the narrow channel upgradient of the
Sugqi River.

e The construction of a sedimentation pond or other appropriate controls. The ends of the
culverts would also be cleaned out and removed or plugged to prevent direct outflows of
upgradient residual sources of contamination.

e The performance of CERCLA FYRs (USACE 2009a).

Although the selected remedies for Site 28 included the excavation and removal of
contaminated sediment, at the time of the development and finalization of the multi-site DD in
2009 that removal activities would target the top six to twelve inches of silty/sandy sediment.
Additionally, a sedimentation basin or other appropriate controls would be necessary to prevent
downstream migration of contamination. An informational LUC, in accordance with UECA,
describing residual contamination of POL-related contamination in sediment within the Site 28
drainage basin is recommended to prohibit disturbance of Site 28 sediment. LUCs with regard
to soil and groundwater POL-related contamination at the southern boundary of Site 28 and
within the previously defined “UVOST plumes” are also recommended, however, will be

included within the Environmental Covenant for the MOC.
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In 2010, approximately 95 feet of culvert was removed, and one culvert was capped
(USACE 2011). The concrete manhole structure in the western drainage was also cleaned and
removed. Sludge inside the manhole contained concentrations of DRO up to 68,000 mg/kg,
PCB Aroclor 1254 up to 20 mg/kg, arsenic at 41 mg/kg, barium at 820 mg/kg, cadmium at 18
mg/kg, lead up to 5,000 mg/kg, mercury up to 15 mg/kg, and silver up to 16 mg/kg
(USACE 2011). A 12-inch corrugated metal pipe that attached to the manhole and continued
upgradient toward the MOC was cut, and 63 feet of the pipe was removed. The open end of the
pipe was then filled with bentonite and welded shut. In the middle drainage, another 12-inch
corrugated metal pipe measuring 32 feet in length was completely removed (USACE 2011).

In 2011, sediment and soil sampling were conducted to further delineate the extent and
magnitude of contamination at Site 28 (Figures B-5 through B-7). Transects were located
between the upper end of Site 28 and its confluence with the Suqi River; to include areas where
contamination was noted in the multi-site DD (USACE 2009a) to gain a better understanding
of contaminant distribution throughout the drainage. Sediment results were compared to the
criteria specified in the multi-site DD when applicable. If sediment criteria were not listed in
the multi-site DD for a particular analyte, evaluation criteria were based on the National
Oceanic and Atmospheric Administration (NOAA) Screening Quick Reference Tables for
freshwater sediment at the probable effect level (Buchman 2008). Some of the samples
collected in 2011 did not meet the project definition of sediment, so soil cleanup levels were
used for screening purposes. The results indicated five potential contaminants of potential

concern: toluene, ethylbenzene, total xylenes, cadmium, and selenium (USACE 2012).

In 2012, additional sediment mapping and sampling was conducted. Streams and ponds in the
drainage basin were inspected to define the horizontal boundaries of the sediment accumulation
areas and probing was conducted to determine the thickness of the sediment (USACE 2013a).
The mapping efforts identified approximately 400 cubic yards of sediment in 22 locations along

the drainage (USACE 2013a).

In September 2012, following the mapping and sampling effort, Phase I of the sediment removal

remedy was initiated in three areas. Two removal methods were evaluated for efficacy and
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implementability: excavation and a combination of a Venturi dredge and geotextile dewatering

tube:

An excavator removed sediment in Areas 1 and 2, just north of the MOC gravel pad. This
method allowed removed sediment to be dewatered in place but is limited to areas with firm
ground such as the MOC gravel pad or a road. The excavator removed approximately
5 cubic yards of sediment from Area 1 in the western drainage and 16 cubic yards from
Area 2 near the middle drainage. In Area 1, DRO, acenaphthylene, naphthalene, and
2-methylnaphthalene exceeded cleanup criteria in both confirmation samples. In Area 2, the
same analytes plus RRO, acenaphthene, fluorene, and phenanthrene exceeded cleanup
levels.

The Venturi dredge was used in Area 4 located in the main channel of the drainage. This
method can be used where the excavator cannot travel but requires large volumes of water
to remove the sediment. Following removal, the sediment must be separated from the water
and the water must be confirmed to meet discharge requirements before release. The dredge
removed approximately 18 cubic yards of sediment from Area 4 in 2012. No confirmation
samples were collected from Area 4. Approximately 135 cubic yards of contaminated
sediment remained at Area 4 at the conclusion of the 2012 field season (USACE 2013c).

In 2013, sediment removal continued within Areas 3 through 11 (USACE 2015a):

At Areas 5, 6, and 7, vegetative material routinely clogged the in-line pumps. Sediment and
vegetative material were removed by hand instead of using the dredge. Personnel donned
dry suits, entered the shallow ponds, and rolled/scooped up the sediment/decaying plant
material in large pieces. Material was placed at the edge of each pond and an excavator was
used to place the material in bulk bags for disposal (USACE 2014).

Removal Area 8 was a small pond in 2012; however, it was dry in 2013. Material from this
area was removed by excavator and placed directly into a bulk bag for disposal.

Sediment was removed from Areas 3, 4, 7, 9, 10, and 11 using the Venturi dredge and
geotextile dewatering system.

At the conclusion of the 2013 field season, several analytes, including DRO, RRO, low
molecular weight PAHs, arsenic, chromium, 2-methylnaphthalene, acenaphthene, fluorene,
naphthalene, and phenanthrene, were measured in sediment confirmation samples collected
immediately following sediment removal at concentrations greater than the site-specific
cleanup levels. Analytes exceeding cleanup levels remained within all 11 sediment removal
areas. In addition, acenaphthylene, 1-methylnaphthalene, and selenium were identified in
sediment.

During the 2014 field season, sediment dewatering tubes and water containments were
removed from the Site 28 work pad.
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Water Treatment

Water and sediment removed using the dredge system was moved to a water processing area
west of Site 28. Treatment and management of the water was conducted in accordance with the
ADEC approved work plan and close coordination with stakeholders to appropriately sample
and discharge treated water. Applicable surface water criteria were determined from the SSCLs

for a non-drinking water source, as stated in the 2009 multi-site DD (USACE 2009a).

The processing area consisted of two 20,000-gallon-capacity lined containment cells
approximately 60 by 30 feet and 1.5 feet deep. The primary containment area consisted of a
geotextile dewatering tube for sediment dewatering designed to contain the sediment while
allowing water to pass through the pore spaces. The pore size ranged from 59 to 350 microns.
Water was then treated through a scrubber — a natural cellulose fiber that selectively absorbs
hydrocarbons inside high-density polyethylene containers with an inlet at the top. Water then
flowed to the second set of containment cells to await analytical results prior to discharge. In
2012, samples collected from the treated water did not meet discharge criteria for total aromatic
hydrocarbons (TAH) and total aqueous hydrocarbons (TAqH) identified in the State of Alaska
Wastewater General Permit 2009DB0004-0216, and total and dissolved arsenic did not meet
the drinking water standards presented in the Alaska Water Quality Criteria Manual for Toxic
and Other Deleterious Organic and Inorganic Substances (ADEC 2008; USACE 2013c). No
water was discharged. Excavated sediment and treated water from Area 4 remained within the

lined containments over the winter of 2012/2013.

Following the 2012 field activities, changes to the sediment/water treatment system were made
to implement this remedy effectively. In 2013, a SPINPRO HydroMizer polymer feed system
with injection pump was introduced into the piping line prior to sediment capture in the
geotextile tube to facilitate coagulation and settling (USACE 2013c). The water filtration
system was modified to consist of two sock filters (water first flowed through a
25-micron-filter, and then through a S5-micron-filter), followed by a scrubber containing
hydrocarbon-absorbent cellulose fibers (USACE 2015a). After the first batch of water was

processed in 2013, analytical results indicated water was still above TAqH criterion
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(USACE 2015a) and was therefore not discharged and remained in the holding tank for further
treatment. A granular-activated carbon system was added as the last treatment step and the
hydrocarbon scrubber was eliminated. Analytical results from the first batch using the modified
treatment system were below discharge criteria presented in the State of Alaska Wastewater
General Permit 2009DB0004-0216 and 18 Alaska Administrative Code (AAC) 70. After
demonstration of the effectiveness of the modified treatment system through adequate
analytical sampling, ADEC and USACE agreed that pre-treated water containment samples
were no longer needed and treated water was discharged to the ground (USACE 2015a).

Control Measures

Two methods were used to control and minimize downstream sediment migration during
removal activities: silt fencing and an in-stream sediment trap. Silt fencing was used where
there was no direct flow to the main channel of the Suqi River and was placed on the north side
of the ponded area. The sediment trap was placed downstream of sediment Removal Area 4.
The trap was a steel box, 8 feet wide by 4 feet deep, with the rear (downstream) height extending
approximately 6 feet high and tapering to a front section approximately 4 feet high. Rectangular
slots allowed water to flow down and through the box. Unrolled jute mats were placed inside

the trap, upstream, and downstream of the trap (USACE 2015a).

Surface Water Sampling

Surface water samples were collected at three locations before, during, and after sediment
removal and at one location downstream of the sediment trap in 2013. Samples were analyzed
for DRO, RRO, benzene, toluene, ethylbenzene, and xylenes (BTEX), PAHs, PCBs, and total
metals (Resource Conservation and Recovery Act metals plus nickel, vanadium, and zinc). All
surface water samples were below applicable surface water criteria (TAH, TAqH, and no visible
sheen) presented in the 2009 multi-site DD and the 2008 (ADEC) Alaska Water Quality Criteria
Manual for Toxic and Other Deleterious Organic and Inorganic Substances, (USACE 2015a).

C-3-11



3.2.2 2018 Sediment Mapping and Sampling

In 2018, field activities included the mapping of sediment and surface water and the collection
of sediment samples (Figures B-5 through B-7). The surface water bodies measured at Site 28
extended from the border of the MOC to the confluence with the Suqi River. The lateral and
vertical extent of the surface water bodies were measured if they appeared greater than 30 feet
in diameter. A real-time kinematic (RTK) global positioning system (GPS) was used to collect
survey positions around the edge of major water bodies at Site 28. The depth of the water body

was collected during the sediment mapping activities.

During the sediment mapping effort, submerged areas were characterized as sediment or
vegetative mat within the surveyed water bodies. For this evaluation, sediment was defined as
all continuously submerged loose material and organic material, except that which is actively
growing vegetation and is part of the vegetative mat. If no material that met the project
definition of sediment was identified (e.g., only vegetative mat present), the lack of sediment
was documented and no further evaluation occurred in that water body. When sediment was
identified, the vertical extent of sediment was measured. For discrete water bodies containing
sediment, north/south and east/west transects were established. Transects crossed
approximately at the center of the sediment area in the water body to measure thickness. A
graduated hand probe was used to measure sediment thickness to the nearest 0.1 foot starting

from the edge of the sediment area and at intervals not exceeding 10 feet.

A total of 54 sediment samples were collected from 0 to 2 feet bgs or until refusal was met with
the hand tool (Figures B-5 through B-7). Forty-five samples were collected from surveyed
locations based on the 2012 sediment mapping effort (USACE 2013a). Seven additional
locations (locations S28- 04, -11, -25, -38, -42, -43, and -51) were staked and surveyed in either
vegetative mat or on dry land. These seven locations were relocated to suitable sample locations
because the original staked survey locations did not contain sediment as defined by the project.
Three sediment samples of opportunity were collected from water bodies that contained a fuel
odor or sheen (locations S28-51, 52, and 53). Sediment samples collected from Site 28 were

analyzed for DRO by method AK102, DRO by method AK102 with silica gel cleanup, RRO
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by method AK103, RRO by method AK 103 with silica gel cleanup, total organic carbon, PAHs,
PCBs, and metals (arsenic, chromium, lead, selenium, and zinc). Analytical results of analytes
exceeding the multi-site DD SSCLs are shown on Figures B-5 through B-7. DRO and RRO

results are presented from the silica gel cleanup method.
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4.0 PROGRESS SINCE THE LAST REVIEW

Table C-4-1 describes the activities that have occurred at NEC FUDS since the last FYR to

address issues identified in the previous FYR and outstanding issues from the multi-site DD. In

the previous FYR, it was determined that the remedies were expected to be protective of human

health and the environment upon completion for all sites.

Table C-4-1
Actions Since Previous FYR

Site

Action

2018

Site 8

An attempt to complete MNA sampling occurred at the revised decision units. After field
personnel performed an initial site inspection, the USACE project delivery team was
consulted and decided to not collect incremental sediment MNA samples at Site 8 due to the
lack of sediment which met the multi-site DD definition of “continuously submerged” and
above the vegetative mat. Subsequently, the ADEC PM performed a site inspection and
agreed with the project delivery team decision to not collect incremental sediment MNA
samples at Site 8 due to the lack of sediment, with the understanding additional sampling at
Site 8 would occur within the next FYR period.

Site 28

Field activities included sediment thickness measurement, surveying the extent of surface
water bodies, and the collection of sediment samples. A total of 54 sediment samples were
collected from 0 to 2 feet bgs. The drainage was mapped with a combination of RTK GPS
and sediment probe measurements.

2017

All

ATSDR published the draft findings of a NEC FUDS health consultation (ATSDR 2017a).

2016

Site 8

A total of 83 discrete samples were collected from 75 sample locations at Site 8. This
sampling effort was completed to assess sediment distribution across the multi-site DD
established decision units.

Site 29

A total of 11 sediment and five surface water samples were collected from the Suqi River and
estuary. Collocated sediment and surface water samples were collected from four locations
along the Suqi River. Stream depth and velocity measurements were also collected from
these four locations. Surface water samples were analyzed for BTEX and PAHs. Sediment
samples were analyzed for DRO, RRO, PAHs, PCBs, and metals, including arsenic,
chromium, lead, and zinc.
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Table C-4-1 (Continued)
Actions Since Previous FYR

Site

Action

2014

Site 21

At the completion of removal in 2013, arsenic remained at seven locations in concentrations
that exceeded the SSCL of 11 mg/kg: samples 13NC21SS023 (25 mg/kg), 13NC21SS026
(79 mg/kg), 13NC218S043 (17 mg/kg), 13NC21S8S045 (19 mg/kg), 13NC21SS046 (21
mg/kg), and 13NC21SS047 (29 mg/kg). Additional delineation was requested to further
characterize the extent of arsenic contamination. During Phase |, 120 soil samples were
collected from 40 borings at 1-foot up to 3-foot intervals. An additional nine borings were
advanced to depths between 3 and 4 feet Twenty-seven primary samples and three duplicate
samples were collected from these borings. Following the analysis of the data collected, it
was decided that arsenic greater than 17 mg/kg was targeted for removal.

A total of 107.35 tons of arsenic-contaminated waste was removed from Site 21. Thirty-one
primary and four duplicate confirmation samples were collected during excavation. One
sample, 14NC21S004 contained arsenic at a concentration of 13 mg/kg, which exceeded the
SSCL of 11 mg/kg but was below the targeted removal concentration of 17 mg/kg. No further
excavation occurred at this location.

Note:

For definitions, refer to the Acronyms and Abbreviations section.
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1.0 INTRODUCTION

Site 21 is located west of the Northeast Cape (NEC) Formerly Used Defense Site (FUDS) Main
Operations Complex perimeter road and contained a concrete septic settling tank with attached
discharge piping that terminated at a surface discharge point 450 feet east of the septic tank
(Figure D-1). Although elevated arsenic levels in soil at Site 21 led to arsenic becoming a site
contaminant of concern in the 2009 Decision Document (DD), there is no known source of the
arsenic (U.S. Army Corps of Engineers [USACE] 2009). During the data assessment for the
second NEC Five-Year Review, it appears that naturally occurring arsenic in soil is contributing
to Site 21 post-excavation sample results. Metals found in the environment, including arsenic,
may be the result of anthropogenic activities (e.g., industrial processes or manufactured
materials), but they are also naturally occurring in Alaska (Alaska Department of
Environmental Conservation [ADEC] 2018). A lines of evidence approach was assessed to
determine whether remaining arsenic levels in soil at Site 21 are naturally occurring. Several
removal actions have occurred at the site in pursuit of the 11 milligrams per kilogram (mg/kg)
soil site-specific cleanup level (SSCL) for arsenic. This assessment will be focused on the
current data set and will not revisit the original decision to list arsenic as a contaminant of
concern for Site 21. This appendix describes the lines of evidence approach; the currently
available USACE result set; the statistical treatment of post-removal action data from 2012,

2013, and 2014; and conclusions of the assessment.
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2.0 LINES OF EVIDENCE APPROACH

ADEC published a technical memorandum in 2018 (ADEC 2018) that describes the State’s

guidance for evaluating metals at contaminated sites. Although this guidance is primarily

intended for sites that are in the pre-DD stage, it was not available for NEC FUDS at that time.

The lines of evidence considered for Site 21 are as follows:

1. There is no record of a potential metal related release and/or historical usage, or site
activity related to metals, but there was a wood-stave constructed water tank;

2. Post excavation site data do not show any well-defined pattern of concentrations
indicative of a release of the metal; and

3. The metal is solely associated with shallow soil near site features.

There is no record of industrial activities at NEC FUDS that would have resulted in a discharge
of arsenic containing effluent to the wastewater system at Site 21; or substantiated uses of
arsenic in construction materials. The effluent discharge pipe is described as “8-inch insulated
cast iron” and was possibly housed in a wooden utilidor from its origin point at Tank 21-3 to
the wetland area discharge point approximately 450 feet to the west. This assertion was
documented in the 2009 DD (USACE 2009) and no additional information is available since

the DD to substantiate arsenic use.

Post-excavation confirmation samples do not show a well-defined pattern of concentrations and
no gradient appears to exist. The USACE initiated soil removal in successive stages from 2012
through 2014 as described in the remedial action reports from 2012 (USACE 2013), 2013
(USACE 2014), and 2014 (USACE 2016). The excavation footprint reached a size of
approximately 3,300 square feet as sporadic, marginal, and unrelated exceedances of the

11 mg/kg action level in confirmation samples were pursued.

The final excavation was performed in 2014. One 2014 sidewall confirmation sample in the
final excavation footprint remained above the 11 mg/kg arsenic cleanup level limit at 13 mg/kg.
During the final field effort in 2014, the USACE collected an additional 147 soil samples from
an approximate 2-acre area surrounding the Site 21 outfall excavation. These sample results

identified that arsenic in the area varied and that arsenic levels in undisturbed soil could be
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found above 11 mg/kg. The maximum arsenic detection of 17 mg/kg was reported from
subsurface soil upgradient and over 150 feet from the Site 21 excavation while samples between
the maximum arsenic location and the excavation were below 11 mg/kg. The arsenic detections
across the 2-acre sampling area at Site 21 are not related to any NEC FUDS features. The
surface discharge location of the outfall line was positioned in a low-lying area that would have

naturally contained the discharge and that area was excavated and 547 tons of soil removed.
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3.0 DATASET AND DATA TREATMENT

The following sections describe the Site 21 dataset and the data treatment that was applied.

3.1 DESCRIPTION OF THE SITE 21 DATASET

The Site 21 soil dataset for arsenic includes excavation confirmation samples collected in 2012

(USACE 2013), 2013 (USACE 2014), and 2014 (USACE 2016) and samples collected outside

of the excavation in 2013 and 2014 (USACE 2014, 2016). The final Site 21 excavation

boundary and sample locations outside of the excavation are shown on Figure D-1 and a brief

description of the samples are provided below:

e 2012 excavation confirmation samples, which were not removed in subsequent excavations,
included 10 primary sample results from the eastern portion of the excavation.

e 2013 excavation confirmation samples, which were not removed by subsequent
excavations, included 15 primary sample results. Additionally, three 2013 results from one
soil boring outside of the excavation area is included (SB17).

e 2014 excavation confirmation samples included 30 primary results from the northern edge
of the excavation and four distinct excavations along the outfall line route.

e 2014 Site 21 samples include 147 primary results from 49 locations outside of the Site 21
excavations.

A table of results with corresponding arsenic concentrations is provided in Attachment D-2.

3.2 SITE 21 DATA TREATMENT

The complete Site 21 excavation confirmation results were utilized for comparison. In the event
that field duplicate results were present, the higher of the two results was used represent that
location. Although other Site 21 area data are available from outside the excavation, the sample
types could not be compared to what remains in the excavation (e.g., peat vs. excavation
confirmation samples below the vegetative layer) because soil characterization was not
conducted for excavation confirmation samples. Site 21 data are included to support the general

observations described in Section 2.0 of this appendix.
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3.2.1 Censored Data

The Site 21 excavation confirmation dataset did not include any censored data (e.g., nondetect).

3.2.2 Qualified Data

Minimal qualification of Site 21 results occurred during data validation and none of the Site 21
excavation confirmation sample arsenic results are qualified. Qualified data results are present
in the Site 21 samples, including two J-qualified results (results reported between the limit of
detection and limit of quantitation) and one MN-qualified result (result with uncertain bias due

to matrix effects). The qualified data were considered usable for this assessment.

3.2.3 Soil Classification

Basic soil classifications are available for locations outside of the Site 21 excavations. Soil
classification was not completed for excavation confirmation samples during the removal
action. Many of the available soil classification descriptions mention “organics” or peat as

descriptors.
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4.0 SITE 21 COMPARISON TO THE SSCL

All data used to perform the arsenic in soil statistical comparison between Site 21 and the SSCL
using ProUCL 5.1 (Environmental Protection Agency [EPA] 2015). The applicable ProUCL
input (Attachment D-2) and output files (Attachment D-3) are attached to this document and

summarized in this section.

4.1 METHODS

ProUCL 5.1 (EPA 2015) was used to complete the statistical assessment of the Site 21

excavation confirmation result dataset. These assessments included the following:

e Outlier test

e Goodness-of-fit test

e Hypothesis testing

e 95 percent upper confidence limit (UCL)

Before statistical analysis was performed, the Site 21 dataset was assessed for outliers and
distribution, and a box plot was performed. The goodness-of-fit test was performed to identify

data distribution.

Single sample tests can be used to compare a single site population (Site 21) to a threshold value
(SSCL). These tests include the t-test for normally distributed data and non-parametric tests
such as the Wilcoxon Rank Sum test (ADEC 2018). The t-test was used to statistically compare
the Site 21 excavation confirmation dataset to the SSCL. Additionally, a 95 percent students-t
UCL was calculated for the Site 21 dataset.

4.2  RESULTS

The results of the ProUCL assessment comparing arsenic in soil in the Site 21 dataset for the

SSCL are presented in the following sections.
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4.2.1 Outlier Test

Results of the outlier test (Reference) indicated that no outliers are present for the Site 21

excavation confirmation dataset at both a 5 percent and 1 percent significance level.

4.2.2 Goodness-of-Fit Test

Results of the goodness-of-fit test indicate that the Site 21 excavation confirmation dataset can

be described as normally distributed.

4.2.3 Hypothesis Testing

A single sample hypothesis test was completed to compare the excavation confirmation sample

dataset to the DD arsenic SSCL of 11 mg/kg using the t-test for a normally distributed data set.

The following null hypothesis (HO) and alternate hypothesis (HA) were tested:

e HO: The central tendency arsenic concentration for the excavation confirmation
population is greater than or equal to the SSCL.

e HA: The central tendency arsenic concentration for the excavation confirmation population
is less than or equal to the SSCL.

The null hypothesis was rejected, which confirmed that the alternate hypothesis is confirmed.
The results of the hypothesis testing confirmed that the central tendency of the remaining
arsenic levels in the Site 21 excavation are less than or equal to the cleanup level. Additionally,
a 95 percent students-t UCL was calculated for the Site 21 excavation confirmation samples.

The 95 percent UCL value is 6.618 mg/kg, which is lower than the 11 mg/kg SSCL.

43  CONCLUSIONS

A lines of evidence approach indicates that remaining levels of arsenic observed in the Site 21
excavation confirmations samples are from naturally occurring sources. Both statistical
hypothesis testing and observational comparisons of the arsenic concentrations in soil at Site 21

indicate that remedial action associated with arsenic is complete at Site 21.
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ATTACHMENT D-2
Site 21 Results



2018 Northeast Cape Second Five-Year Review — St. Lawrence Island, Alaska
Table D-2.1 2014 Site 21 Borings Sample Results

Sample ID 14NC21SS001-1 14NC21SS001-2 14NC21SS001-3 14NC21SS002-1 14NC21SS002-2 14NC21SS002-3
Location ID SS001-1 SS001-2 SS001-3 SS002-1 SS002-2 SS002-3
Collection Date 6/11/2014 6/11/2014 6/11/2014 6/11/2014 6/11/2014 6/11/2014
Specific Method Analyte Units Cleanup Level'
6020 Arsenic mg/Kg 11 2 3.2 4.7 4.6J 4.2 4.8
Sample ID 14NC21SS003-1 14NC21SS003-2 14NC21SS003-3 14NC21SS004-1 14NC21SS004-2 14NC21SS004-3
Location ID SS003-1 SS003-2 SS003-3 SS004-1 SS004-2 SS004-3
Collection Date 6/11/2014 6/11/2014 6/11/2014 6/11/2014 6/11/2014 6/11/2014
Specific Method Analyte Units Cleanup Level'
6020 Arsenic mg/Kg 11 3.7 4.2 6 2.3 5.2 5.8
Sample ID 14NC21SS005-1 14NC21SS005-2 14NC21SS005-3 14NC21SS005-4 ° 14NC21SS006-1 14NC21SS006-2
Location ID SS005-1 SS005-2 SS005-3 SS005-4 SS006-1 SS006-2
Collection Date 6/11/2014 6/11/2014 6/11/2014 6/11/2014 6/11/2014 6/11/2014
Specific Method Analyte Units Cleanup Level'
6020 Arsenic mg/Kg 11 4.9 3.4 3.4 3.4 5.9 3.8
Sample ID 14NC21SS006-3 14NC21SS007-1 14NC21SS007-2 14NC21SS007-3 14NC21SS008-1 14NC21SS008-2
Location ID SS005-3 SS007-1 SS007-2 SS007-3 SS008-1 SS008-2
Collection Date 6/11/2014 6/11/2014 6/11/2014 6/11/2014 6/11/2014 6/11/2014
| 6020 [ Arsenic mg/Kg | 11 4.2 3 3.8 5.9 5 5.2

Notes:

' Cleanup Level Established in 2009 Northeast Cape Decision Document
Bold-(Orange box), positive result exceeds Decision Document cleanup criteria.
mg/kg = milligrams per kilogram
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2018 Northeast Cape Second Five-Year Review — St. Lawrence Island, Alaska

Table D-2.1 2014 Site 21 Borings Sample Results

Sample ID 14NC21SS008-3 14NC21SS008-4 ° 14NC21SS009-1 14NC21SS009-2 14NC21SS009-3 14NC21SS010-1
Location ID SS008-3 SS008-4 SS009-1 SS009-2 SS009-3 SS010-1
Collection Date 6/11/2014 6/11/2014 6/11/2014 6/11/2014 6/11/2014 6/11/2014
Specific
Method Analyte Units Cleanup Level'
6020 Arsenic mg/Kg 11 4.4 4.1 5.6 5.5 11 4
Sample ID 14NC21SS010-2 14NC21SS010-3 14NC21SS010-4 ° 14NC21SS011-1 14NC21SS011-2 14NC21SS011-3
Location ID SS010-2 SS010-3 SS010-4 SS011-1 SS011-2 SS011-3
Collection Date 6/11/2014 6/11/2014 6/11/2014 6/11/2014 6/11/2014 6/11/2014
Specific
Method Analyte Units Cleanup Level'
6020 Arsenic mg/Kg 11 4.6 1.6 1.6 7.6 4.6 11
Sample ID 14NC21SS012-1 14NC21SS012-2 14NC21SS012-3 14NC21SS013-1 14NC21SS013-2 14NC21SS013-3
Location ID SS012-1 SS012-2 SS012-3 SS013-1 SS013-2 SS013-3
Collection Date 6/11/2014 6/11/2014 6/11/2014 6/11/2014 6/11/2014 6/11/2014
Specific
Method Analyte Units Cleanup Level'
6020 Arsenic mg/Kg 11 2.9 5 12 3.1 1.9 6.2
Sample ID 14NC21SS014-1 14NC21SS014-2 14NC21SS014-3 14NC21SS015-1 14NC21SS015-4 ° 14NC21SS015-2
Location ID SS014-1 SS014-2 SS014-3 SS015-1 SS015-4
Collection Date 6/11/2014 6/11/2014 6/11/2014 6/11/2014 6/11/2014 6/11/2014
| 6020 | Arsenic mg/Kg | 11 15 1.9 3.5 2.1 2.3 12
Notes:

' Cleanup Level Established in 2009 Northeast Cape Decision Document

Bold-(Orange box), positive result exceeds Decision Document cleanup criteria.

PSample is a duplicate of the preceding sample
mg/kg = milligrams per kilogram
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2018 Northeast Cape Second Five-Year Review — St. Lawrence Island, Alaska

Table D-2.1 2014 Site 21 Borings Sample Results

Sample ID 14NC21SS015-3 14NC21SS016-1 14NC21SS016-2 14NC21SS016-3 14NC21SS017-1 14NC21SS017-3
Location ID SS015-3 SS016-1 SS016-2 SS016-3 SS017-1 SS017-3
Collection Date 6/11/2014 6/11/2014 6/11/2014 6/11/2014 6/11/2014 6/11/2014
Specific
Method Analyte Units Cleanup Level'
6020 Arsenic mg/Kg 11 9.5 45 3 2.6 3.2 7.8
Sample ID 14NC21SS017-2 14NC21SS017-4 ° 14NC21SS018-1 14NC21SS018-2 14NC21SS018-3 14NC21SS019-1
Location ID SS017-2 SS017-4 SS018-1 SS018-2 SS018-3 SS019-1
Collection Date 6/11/2014 6/11/2014 6/11/2014 6/11/2014 6/11/2014
Specific
Method Analyte Units Cleanup Level'
6020 Arsenic mg/Kg 11 3.1 4.3 1.7 7.5 17 6.6
Sample ID 14NC21SS019-3 14NC21SS019-2 14NC21SS019-4 ° 14NC21SS020-1 14NC21SS020-2 14NC21SS020-3
Location ID SS019-3 SS019-2 SS019-4 SS020-1 SS020-2 SS020-3
Collection Date 6/12/2014 6/12/2014 6/12/2014 6/12/2014 6/12/2014 6/12/2014
Specific
Method Analyte Units Cleanup Level'
6020 Arsenic mg/Kg 11 25 6.3 5.8 3.1 3.4 4.4
Sample ID 14NC21SS021-1 14NC21SS021-2 14NC21SS021-3 14NC21SS022-1 14NC21SS022-2 14NC21SS022-3
Location ID SS021-1 SS021-2 SS021-3 SS022-1 SS022-2 SS022-3
Collection Date 6/12/2014 6/12/2014 6/12/2014 6/12/2014 6/12/2014 6/12/2014
| 6020 | Arsenic mg/Kg | 11 7.6 3.1 5.2 43 2.5 4.6
Notes:

' Cleanup Level Established in 2009 Northeast Cape Decision Document

Bold-(Orange box), positive result exceeds Decision Document cleanup criteria.

PSample is a duplicate of the preceding sample
mg/kg = milligrams per kilogram
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2018 Northeast Cape Second Five-Year Review — St. Lawrence Island, Alaska

Table D-2.1 2014 Site 21 Borings Sample Results

Sample ID 14NC21SS023-1 14NC21SS023-2 14NC21SS023-3 14NC21SS024-1 14NC21SS024-2 14NC21SS024-3
Location ID SS023-1 SS023-2 SS023-3 SS024-1 SS024-1 SS024-1
Collection Date 6/12/2014 6/12/2014 6/12/2014 6/12/2014 6/12/2014 6/12/2014
Specific
Method Analyte Units Cleanup Level'
6020 Arsenic mg/Kg 11 23 12 6.9 11 10 17
Sample ID 14NC21SS025-1 14NC21SS025-2 14NC2155025-4 ° 14NC21SS025-3 14NC21SS026-1 14NC21SS026-2
Location ID SS025-1 SS025-2 SS025-4 SS025-3 SS026-1 SS026-2
Collection Date 6/12/2014 6/12/2014 6/12/2014 6/12/2014 6/12/2014 6/12/2014
Specific
Method Analyte Units Cleanup Level'
6020 Arsenic mg/Kg 11 6.2 6.1 QN 3.4 QN 6.2 5.3 3.3
Sample ID 14NC21SS026-3 14NC21SS027-1 14NC21SS027-2 14NC21SS027-3 14NC21SS027-4° 14NC21SS028-1
Location ID SS026-3 SS027-1 SS027-2 SS027-3 SS027-4 SS028-1
Collection Date 6/12/2014 6/12/2014 6/12/2014 6/12/2014 6/12/2014 6/12/2014
Specific
Method Analyte Units Cleanup Level'
6020 Arsenic mg/Kg 11 5.3 2.2 2.4 5.3 5.4 3.7
Sample ID 14NC21SS028-2 14NC21SS028-3 14NC21SS029-1 14NC21SS029-4 ° 14NC21SS029-2 14NC21SS029-3
Location ID SS028-2 SS028-3 SS029-1 SS029-4 SS029-2 SS029-3
Collection Date 6/12/2014 6/12/2014 6/12/2014 6/12/2014 6/12/2014 6/12/2014
| 6020 | Arsenic mg/Kg | 11 43 45 5.3 5.1 3.3 3.6
Notes:

' Cleanup Level Established in 2009 Northeast Cape Decision Document

Bold-(Orange box), positive result exceeds Decision Document cleanup criteria.

PSample is a duplicate of the preceding sample
mg/kg = milligrams per kilogram

QN = One or more quality parameters was out of control with no directional bias.
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2018 Northeast Cape Second Five-Year Review — St. Lawrence Island, Alaska
Table D-2.1 2014 Site 21 Borings Sample Results

Sample ID 14NC21SS030-1 14NC21SS030-2 14NC21SS030-3 14NC21SS031-1 14NC21SS031-2 14NC21SS031-3
Location ID SS030-1 SS030-2 SS030-3 SS031-1 SS031-2 SS031-3
Collection Date 6/12/2014 6/12/2014 6/12/2014 6/12/2014 6/12/2014 6/12/2014
Specific
Method Analyte Units Cleanup Level'
6020 Arsenic mg/Kg 11 8.2 3 3.5 4.5 5.1 3.5
Sample ID 14NC21SS032-1 14NC21SS032-2 14NC21SS032-3 14NC21SS033-1 14NC21SS033-2 14NC2155033-4 °
Location ID SS032-1 SS032-2 SS032-3 SS033-1 SS033-2 SS033-4
Collection Date 6/12/2014 6/12/2014 6/12/2014 6/12/2014 6/12/2014 6/12/2014
Specific
Method Analyte Units Cleanup Level'
6020 Arsenic mg/Kg 11 6.8 5.8 3.9 5 2.7 25
Sample ID 14NC21SS033-3 14NC21SS034-1 14NC21SS034-2 14NC21SS034-3 14NC21SS035-1 14NC21SS035-3
Location ID SS033-3 SS034-1 SS034-2 SS034-3 SS035-1 SS035-3
Collection Date 6/12/2014 6/12/2014 6/12/2014 6/12/2014 6/13/2014 6/13/2014
Specific
Method Analyte Units Cleanup Level'
6020 Arsenic mg/Kg 11 2.7 4.8 6.1 6.3 5.8 6
Sample ID 14NC21SS035-2 14NC21SS035-4 ° 14NC21SS036-1 14NC21SS036-2 14NC21SS036-3 14NC2155036-4 °
Location ID SS035-2 SS035-4 SS036-1 SS036-2 SS036-3 SS036-4
Collection Date 6/13/2014 6/13/2014 6/13/2014 6/13/2014 6/13/2014 6/13/2014
| 6020 | Amenic [ mgkg | 11 6.6 7.4 5.5 4.4 10 8.4
Notes:

' Cleanup Level Established in 2009 Northeast Cape Decision Document
PSample is a duplicate of the preceding sample
mg/Kg = milligrams per kilogram

Page 5 of 8




2018 Northeast Cape Second Five-Year Review — St. Lawrence Island, Alaska
Table D-2.1 2014 Site 21 Borings Sample Results

Sample ID 14NC21SS037-1 14NC21SS037-2 14NC21SS037-3 14NC21SS038-1 14NC21SS038-2 14NC21SS038-3
Location ID SS037-1 SS037-2 SS037-3 SS038-1 SS038-2 SS038-3
Collection Date 6/13/2014 6/13/2014 6/13/2014 6/13/2014 6/13/2014 6/13/2014
Specific
Method Analyte Units Cleanup Level'
6020 Arsenic mg/Kg 11 4 5.2 8.3 8.4 5.8 5.7
Sample ID 14NC21SS039-1 14NC21SS039-2 14NC21SS039-3 14NC21SS040-1 14NC21SS040-2 14NC21SS040-3
Location ID SS039-1 SS039-2 SS039-3 SS040-1 SS040-2 SS040-3
Collection Date 6/13/2014 6/13/2014 6/13/2014 6/13/2014 6/13/2014 6/13/2014
Specific
Method Analyte Units Cleanup Level'
6020 Arsenic mg/Kg 11 8 7.5 4.7 5.6 8.8 7.6
Sample ID 13NC21SS17-0.5 13NC21SS17-2 13NC21SS17-2.5 14NC21SS041-1 14NC21SS041-2 14NC21SS041-3
Location ID 13NCSB17 13NCSB17 13NCSB17 21SS041-1 21SS041-2 21SS041-3
Collection Date 7/11/2013 7/11/2013 7/11/2013 8/5/2014 8/5/2014 8/5/2014
Specific
Method Analyte Units Cleanup Level'
6020 Arsenic mg/Kg 11 14 7.4 MN 4.6 3.8 2.9 3.9
Notes:

' Cleanup Level Established in 2009 Northeast Cape Decision Document

Bold-(Orange box), positive result exceeds Decision Document cleanup criteria.”
MN = One or more quality parameters was out of control with no directional bias due to matrix interference.

mg/Kg = milligrams per kilogram
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2018 Northeast Cape Second Five-Year Review — St. Lawrence Island, Alaska
Table D-2.1 2014 Site 21 Borings Sample Results

Sample ID 14NC21SS042-1 14NC21SS042-2 14NC21SS042-3 14NC21SS043-1 14NC21SS043-2 14NC21SS043-3
Location ID 21SS042-1 21SS042-2 21SS042-3 SS043-1 SS043-2 SS043-3
Collection Date 8/5/2014 8/5/2014 8/5/2014 8/5/2014 8/5/2014 8/5/2014
Specific
Method Analyte Units Cleanup Level'
6020 Arsenic mg/Kg 11 4.1 3.0 8.7 10 3.8 2.9
Sample ID 14NC21SS044-1 14NC21SS044-2 14NC21SS044-3 14NC21SS045-1 14NC215S045-1.5° 14NC21SS045-2
Location ID SS044-1 SS044-2 SS044-3 SS045-1 SS045-1.5 SS045-2
Collection Date 8/5/2014 8/5/2014 8/5/2014 8/5/2014 8/5/2014 8/5/2014
Specific
Method Analyte Units Cleanup Level'
6020 Arsenic mg/Kg 11 7.9 4.2 5.0 6.4 4.5 4.2
Sample ID 14NC21SS045-3 14NC21SS046-1 14NC21SS046-2 14NC21SS046-3 14NC21SS047-1 14NC21SS047-2
Location ID SS045-3 SS046-1 SS046-2 SS046-3 SS047-1 SS047-2
Collection Date 8/5/2014 8/5/2014 8/5/2014 8/5/2014 8/5/2014 8/5/2014
Specific
Method Analyte Units Cleanup Level'
6020 Arsenic mg/Kg 11 5.7 2.2 4.2 53 2.9 3.4
Notes:

' Cleanup Level Established in 2009 Northeast Cape Decision Document
PSample is a duplicate of the preceding sample
mg/kg = milligrams per kilogram
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2018 Northeast Cape Second Five-Year Review — St. Lawrence Island, Alaska
Table D-2.1 2014 Site 21 Borings Sample Results

Sample ID 14NC21SS047-3 14NC21SS048-1 14NC215S048-1.5 " 14NC21SS048-2 14NC21SS048-3 14NC21SS049-1
Location ID SS047-3 SS048-1 SS048-1.5 SS048-2 SS048-3 SS049-1
Collection Date 8/5/2014 8/5/2014 8/5/2014 8/5/2014 8/5/2014 8/5/2014
Specific
Method Analyte Units Cleanup Level1
6020 Arsenic mg/Kg 11 6.9 9.1 7.3 6.2 5.6 6.6
Sample ID| 14NC2155049-1.5° 14NC21SS049-2 14NC21SS049-3
Location ID SS049-1.5 SS049-2 SS049-3
Collection Date 8/5/2014 8/5/2014 8/5/2014
Specific
Method Analyte Units Cleanup Level1
6020 Arsenic mg/Kg 11 8.5 5.8J 9.7
Notes:

' Cleanup Level Established in 2009 Northeast Cape Decision Document
PSample is a duplicate of the preceding sample
mg/kg = milligrams per kilogram
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2018 Northeast Cape Second Five-Year Review — St. Lawrence Island, Alaska
Table D-2.2 2012-2014 Site 21 Excavation Confirmation Results

Sample ID 14NC21SS001 14NC21SS002 14NC2155003° 14NC21SS004 14NC21SS005 14NC21SS006 14NC21SS007
Location ID 21SS001 21SS002 21SS003 21SS004 21SS005 21SS006 21SS007
Collection Date 8/7/2014 8/7/2014 8/7/2014 8/10/2014 8/10/2014 8/10/2014 8/10/2014
Analysis
Method Analyte Unit Cleanup Level'
16020 Arsenic mg/kg 11 3.7 5.8 5.3 13 5.2 3.3 7.6
Sample ID 14NC21SS008 14NC21SS009 14NC21SS010 14NC21SS011 14NC21SS012 14NC21SS013 14NC21SS014
Location ID 21SS008 21SS009 21SS010 21SS011 21SS012 21SS013 21SS014
Collection Date 8/10/2014 8/10/2014 8/10/2014 8/10/2014 8/10/2014 8/10/2014 8/10/2014
Analysis
Method Analyte Unit Cleanup Level'
16020 Arsenic mg/kg 11 2.9 6.2 7.4 9.4 10 4.8 3.8
Sample ID 14NC21SS015 14NC21SS016 14NC21SS017 14NC21SS018° 14NC21SS019 14NC21SS020 14NC21SS021
Location ID 21SS015 21SS016 21SS017 21SS018 21SS019 21SS020 21SS021
Collection Date 8/10/2014 8/10/2014 8/10/2014 8/10/2014 8/10/2014 8/10/2014 8/10/2014
Analysis
Method Analyte Unit Cleanup Level'
16020 Arsenic mg/kg 11 10 3.4 9.1 7.4 3.6 2.5 4.5
Notes:
" Cleanup Level Established in 2009 Decision Document
b Sample is a field duplicate of preceding sample.
Bold-(Orange box), positive result exceeds Decision Document cleanup criteria.”
Sample ID 13NC21SS021 13NC21SS022 13NC21SS025 13NC21SS031 13NC21SS033 13NC21SS034 13NC21SS037
Location ID 21-021 21-021 21-025 21-031 21-033 21-034 21-037
Collection Date 8/23/2013 8/23/2013 8/23/2013 8/23/2013 8/23/2013 8/23/2013 8/23/2013
Analysis
Method Analyte Unit Cleanup Level'
16020 Arsenic mg/kg 11 6.0 4.4 9.9 7.6 5.8 4.4 5.7
Sample ID 13NC21SS038 13NC21SS039 13NC21SS042 13NC21SS044 13NC21SS048 13NC21SS049 13NC21SS050
Location ID 21-038 21-039 21-042 21-044 21-048 21-049 21-050
Collection Date 8/24/2013 9/3/2013 9/3/2013 9/3/2013 9/3/2013
Analysis
Method Analyte Unit Cleanup Level'
16020 Arsenic mg/kg 11 4.4 2.2 2.0 11 6.7 5.1 7.0
Sample ID 13NC21SS051
Location ID 21-051
Collection Date 9/3/2013
Analysis
Method Analyte Unit Cleanup Level'
16020 Arsenic mg/kg 11 7.9
Notes:

" Cleanup Level Established in 2009 Decision Document

b Sample is a field duplicate of preceding sample.

Bold-(Orange box), positive result exceeds Decision Document cleanup criteria.”

Page 1 of 2




2018 Northeast Cape Second Five-Year Review — St. Lawrence Island, Alaska

Table D-2.2 2012-2014 Site 21 Excavation Confirmation Results

Sample ID 14NC21SS022 14NC21SS023 14NC2155024° 14NC21SS025 14NC21SS026 14NC21SS027 14NC2155028°
Location ID 21SS022 21SS023 2188024 21SS025 21SS026 2188027 21SS028
Collection Date 8/10/2014 8/10/2014 8/11/2014 8/19/2014 8/19/2014 8/19/2014 8/19/2014
Analysis
Method Analyte Unit Cleanup Level'
6020 Arsenic mg/kg 11 5.8 2.1 3.1 5.9 6.6 6.9 6.5
Sample ID 14NC21SS029 14NC21SS030 14NC21SS031 14NC21SS032 14NC21SS033 14NC21SS034 14NC21SS035
Location ID 21SS029 21SS030 21SS031 21SS032 21SS033 21SS034 21SS035
Collection Date 8/19/2014 8/19/2014 8/19/2014 8/19/2014 8/19/2014 8/19/2014 8/19/2014
Analysis
Method Analyte Unit Cleanup Level'
6020 Arsenic mg/kg 11 6.5 6.7 6.5 7.8 7.1 5.8 7.9
Notes:
' Cleanup Level Established in 2009 Decision Document
P Sample is a field duplicate of preceding sample.
Bold-(Orange box), positive result exceeds Decision Document cleanup criteria.”
Sample ID 12NC21SS002 12NC21SS003 12NC21SS004 12NC21SS006 12NC21SS007 12NC21SS008 12NC21SS009
Location ID NC2122002 NC2122003 NC2122004 NC2122006 NC2122007 NC2122008 NC2122009
Collection Date 8/15/2012 8/15/2012 8/15/2012 8/15/2012 8/15/2012 8/15/2012 8/15/2012
Analysis
Method Analyte Unit Cleanup Level'
6020 Arsenic mg/kg 11 4.0 5.2 6.0 6.1 8.8 3.3 9.4
Sample ID 12NC21SS011 12NC21SS012 12NC21SS021
Location ID NC2122011 NC2122021 NC2122021
Collection Date 8/15/2012 8/15/2012 9/4/2012
Analysis
Method Analyte Unit Cleanup Level'
6020 Arsenic mg/kg 11 4.7 5.6 5.3
Notes:

' Cleanup Level Established in 2009 Decision Document

P Sample is a field duplicate of preceding sample.

Bold-(Orange box), positive result exceeds Decision Document cleanup criteria.”
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ATTACHMENT D-3
ProUCL Input



2018 Northeast Cape Second Five-Year Review — St. Lawrence Island, Alaska
Table D-3.1 ProUCL Input

Site 21 Excavation Confirmation - Arsenic

3.7
5.8
5.2
3.3
7.6
2.9
6.2
7.4
9.4
10
4.8
3.8
10
3.4
9.1
3.6
2.5
4.5
5.8
3.1
5.9
6.6
6.9
6.5
6.7
6.5
7.8
71
5.8
7.9
6
4.4
9.9
7.6
5.8
4.4
5.7
4.4
2.2
2
11
6.7
5.1
7
7.9
4
5.2
6
6.1
8.8
9.4
3.3
4.7
5.6
5.3
13
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ATTACHMENT D-4
ProUCL Output



2018 Northeast Cape Second Five-Year Review — St. Lawrence Island, Alaska
Table D-4.1 Outlier Tests for Selected Uncensored Variables

User Selected Options

Date/Time of Computation 8/12/2019 13:43
From File KM Pro UCL Input.xls
Full Precision OFF

Rosner's Outlier Test for Site 21 Excavation Confirmation - Arsenic

Mean 6.095
Standard Deviation 2.342
Number of data 56
Number of suspected outliers 1
Potential Obs. Test Critical
# Mean sd outlier Number value value (5%)
1 6.095 2.321 13 56 2.975 3.172

For 5% Significance Level, there is no Potential Outlier

For 1% Significance Level, there is no Potential Outlier
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2018 Northeast Cape Second Five-Year Review — St. Lawrence Island, Alaska
Table D-4.2 Goodness-of-Fit Test Statistics

Goodness-of-Fit Test Statistics for Uncensored Full Data Sets without Nondetects

User Selected Options
Date/Time of Computation  8/10/2019 3:41:21 PM
From File KM Pro UCL Input.xls
Full Precision OFF
Confidence Coefficient 0.95

Site 21 Excavation Confirmation - Arsenic

Raw Statistics
Number of Valid Observations 56
Number of Distinct Observations 42
Minimum 2
Maximum 13
Mean of Raw Data 6.095
Standard Deviation of Raw Data 2.342

Khat 6.658
Theta hat 0.915
Kstar 6.313

Theta star 0.965
Mean of Log Transformed Data 1.73
Standard Deviation of Log Transformed Data 0.408

Normal GOF Test Results

Correlation Coefficient R 0.986
Approximate Shapiro Wilk Test Statistic 0.968
Approximate Shapiro Wilk P Value 0.287
Lilliefors Test Statistic 0.0766
Lilliefors Critical (0.05) Value 0.118
Data appear Normal at (0.05) Significance Level

Gamma GOF Test Results

Correlation Coefficient R 0.996
A-D Test Statistic 0.199
A-D Critical (0.05) Value 0.752
K-S Test Statistic ~ 0.0733
K-S Critical(0.05) Value 0.119
Data appear Gamma Distributed at (0.05) Significance Level

Lognormal GOF Test Results

Correlation Coefficient R 0.99
Approximate Shapiro Wilk Test Statistic 0.974
Approximate Shapiro Wilk P Value 0.448
Lilliefors Test Statistic 0.0996
Lilliefors Critical (0.05) Value 0.118
Data appear Lognormal at (0.05) Significance Level
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2018 Northeast Cape Second Five-Year Review — St. Lawrence Island, Alaska
Table D-4.3 Hypothesis Testing

One Sample t-Test for Uncensored Full Data Sets without Nondetects

User Selected Options
Date/Time of Computation  8/10/2019 3:43:18 PM
From File KM Pro UCL Input.xls
Full Precision OFF
Confidence Coefficient 95%
Substantial Difference  0.000
Action Level 11.000
Selected Null Hypothesis  Mean >= Action Level (Form 2)
Alternative Hypothesis Mean < the Action Level

Site 21 Excavation Confirmation - Arsenic
One Sample t-Test

Raw Statistics
Number of Valid Observations 56
Number of Distinct Observations 42
Minimum 2
Maximum 13

Mean 6.095
Median 5.85
SD 2.342

SE of Mean 0.313
HO: Sample Mean >=11 (Form 2)

Test Value -15.67
Degrees of Freedom 55
Critical Value (0.05) -1.673
P-Value 3.056E-22

Conclusion with Alpha = 0.05
Reject HO, Conclude Mean < 11
P-Value < Alpha (0.05)
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2018 Northeast Cape Second Five-Year Review — St. Lawrence Island, Alaska
Table D-4.4 UCL Statistics

Normal UCL Statistics for Uncensored Full Data Sets

User Selected Options
Date/Time of Computation  8/10/2019 3:46:53 PM
From File KM Pro UCL Input.xls
Full Precision OFF
Confidence Coefficient 95%

Site 21 Excavation Confirmation - Arsenic

General Statistics
Total Number of Observations 56 Number of Distinct Observations 42

Number of Missing Observations 0

Minimum 2 Mean 6.095
Maximum 13 Median 5.85
SD 2.342 SD of logged Data 0.408
Coefficient of Variation 0.384 Skewness 0.58

Normal GOF Test

Shapiro Wilk Test Statistic 0.968 Normal GOF Test
5% Shapiro Wilk P Value 0.287 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic =~ 0.0766 Lilliefors GOF Test
5% Lilliefors Critical Value 0.118 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Assuming Normal Distribution
95% Normal UCL 95% UCLs (Adjusted for Skewness)
95% Student's-t UCL 6.618 95% Adjusted-CLT UCL (Chen-1995) 6.635
95% Modified-t UCL (Johnson-1978) 6.622

Suggested UCL to Use
95% Student's-t UCL 6.618

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.
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APPENDIX E

Second Five-Year Review Field Documentation



Site Inspection Checklists



Five-Year Review Site Inspection Checklist

I. SITE INFORMATION

Site name: A\ — ()ostewake Tank Date of inspection: 8/, /g
Location and Region: p\jortheust Cap EPAID: Ac94992999
Agency, office, or company leading the five-year Weather/temperature:
review: (ASACE O ercazr, SO°F , light widcl
Y

Remedy Includes: (Check all that apply)

O Landfill cover/containment g{Monitored natural attenuation

O Access controls Institutional controls

OOther_ ¢ycavation wty dts.'lf'om'

Attachments: O Inspection team roster attached O Site map attached

II. INTERVIEWS (Check all that apply)

1. O&M site manager MONR,

Name Title Date
Interviewed O at site [J at office [ by phone Phone no.
Problems, suggestions; [ Report attached

2. O&M staff NAINL
Name Title Date

Interviewed O at site O at office O by phone Phone no.
Problems, suggestions; (I Report attached

3. Local regulatory authorities and response agencies (i.e., State and Tribal offices, emergency response
office, police department, office of public health or environmental health, zoning office, recorder of deeds, or
other city and county offices, etc.) Fill in all that apply.

Agency ADEC. (CIan)
Contact Coxks Do AN Praject Mana<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>