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673 CES
AAC
ADEC
AFB
amsl|
ARAR
bgs
BRAC
CERCLA
CFR
cocC
COPC
DCA
DCE
DNAPL
DRO
EPA
ERP

ESD
FFA
GRO
HVE
IRIS
IRP

Jacobs
JBER
JBER-E

LUC
MCL

ACRONYMS AND ABBREVIATIONS

673d Civil Engineer Squadron

Alaska Administrative Code

Alaska Department of Environmental Conservation
Air Force Base

above mean sea level

applicable or relevant and appropriate requirements
below ground surface

Base Realignment and Closure

Comprehensive Environmental Response, Compensation, and Liability Act
Code of Federal Regulations

chemical of concern

contaminant of potential concern

dichloroethane

dichloroethene

dense nonaqueous phase liquid

diesel-range organics

U.S. Environmental Protection Agency

Environmental Restoration Program (formerly known as Installation
Restoration Program — see IRP)

explanation of significant differences
Federal Facility Agreement
gasoline-range organics
high-vacuum extraction

Integrated Risk Information System

Installation Restoration Program (now known as Environmental Restoration
Program — see ERP)

Jacobs Engineering Group Inc.
Joint Base Elmendorf-Richardson

Joint Base Elmendorf-Richardson — EImendorf (formerly EImendorf Air Force
Base)

land-use control
maximum contaminant level
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ACRONYMS AND ABBREVIATIONS (Continued)

mg/L milligrams per liter

mg/kg milligrams per kilogram

MNA monitored natural attenuation

NCP National Oil and Hazardous Substances Pollution Contingency Plan
NFA no further action

NPL National Priorities List

O&M operations and maintenance

Oou operable unit

PAH polycyclic aromatic hydrocarbon

PCB polychlorinated biphenyl

PCA tetrachloroethane

PCE tetrachloroethene

RAO remedial action objectives

RI/FS Remedial Investigation/Feasibility Study
ROD Record of Decision

RRO residual-range organics

SARA Superfund Amendments and Reauthorization Act (1986)
SVE soil vapor extraction

SWQC surface water quality criteria

TBC to be considered

TAH total aromatic hydrocarbons

TAqH total aqueous hydrocarbons

TCA trichloroethane

TCE trichloroethene

USAF U.S. Air Force

UST underground storage tank

UU/UE unlimited use and unrestricted exposure
VvVOC volatile organic compound

ng/L micrograms per liter
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EXECUTIVE SUMMARY

The U.S. Air Force (USAF) 673d Civil Engineer Squadron conducted the Fourth Five-Year
Review of selected remedies for Comprehensive Environmental Response, Compensation,
and Liability Act (CERCLA) sites on Joint Base Elmendorf-Richardson (JBER)-Elmendorf,
Alaska, beginning in May 2012. This report presents the results of the review for the JBER-
Elmendorf (JBER-E) sites.

The purpose of this five-year review is to ensure that remedies selected in each of the records
of decision (ROD) at JBER-E are performing effectively and continue to be protective of
human health and the environment. This review evaluates the selected remedy and
implementation status, identifies discrepancies, and makes recommendations for resolving
any identified discrepancies or to improve performance of the selected remedies. This
statutory review is required by CERCLA. All of the RODs for this National Priorities List site
were signed after the effective date of the Superfund Amendments and Reauthorization Act of
1986 (SARA) and some of the selected remedies result in hazardous substances, pollutants, or
contaminants remaining at the site above levels that allow for unlimited use and unrestricted
exposure (UU/UE).

The contaminant sources at JBER-E are grouped into six areas including operable unit
(OU) 1, OU2, OU4, OU5, OU6, and DP098. The selected remedies vary by site and have
included contaminated soil and debris removal; land-use controls (LUC), also known as
institutional controls; natural attenuation of contaminated groundwater; and operation and
monitoring of several active remediation systems including high-vacuum extraction, a
constructed wetland treatment cell, and in situ bioventing. The triggering action date for this
fourth review is the date EPA signed the Third Five-Year Review Report, which was
March 17, 2009.

The Five-Year Review Summary Form included on the following pages presents issues
identified during this review, associated recommendations, follow-up actions, and

protectiveness statements for each OU or site.

1:\UPAE-AFCEE-08\TO142-Five Year Review\WP\5YR-Elmendorf\JBER-E 4th 5YR (Final).doc ES - 1 AFC-J07-05PC1421- J09-0004
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Overall, this five-year review found that the remedies had been constructed and, in general,
were operating and functioning as intended by RODs for each of the OUs and DP098.
Remaining contamination in the groundwater at OUl appears to be a result of onsite
migration from an upgradient source, not from the sources addressed in the OU1 ROD. At
0OU2, OU4, OU5, OUG6, and DPQ98, it is expected to take longer to achieve cleanup goals than
predicted in the RODs.

This five-year review found that the selected remedy at OU2 is currently protective, but may
not be protective in the future. Although the implemented remedial process is functioning as
intended, the cleanup date predicted in the OU2 ROD is unlikely to be met. The ROD
stipulates that the contingency remedy will be implemented should the USAF, in consultation
with the U.S. Environmental Protection Agency and the Alaska Department of Environmental
Conservation, determine that the selected remedy is not expected to meet cleanup goals within

a reasonable time frame, which in this case is 2016.

This five-year review found that the selected remedy at OUG is currently protective, but may
not be protective in the future. In general, the remedial process is functioning as intended;

however, the current cleanup date prediction exceeds the timeframe presented in the ROD.

This five-year review found that the protectiveness determinations of the implemented
remedies for OU4, OU5, and DP098 could not be made at the time of this review. The
protectiveness determinations will be dependent on evaluations from future vapor intrusion
studies at the OUs.

Protectiveness statements for OU1, OU2, OU4, OU5, OU6, and DP098 are presented in
Section 10.0.

1:\UPAE-AFCEE-08\TO142-Five Year Review\WP\5YR-Elmendorf\JBER-E 4th 5YR (Final).doc ES -2 AFC-J07-05PC1421- J09-0004
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FIVE-YEAR REVIEW SUMMARY FORM

SITE IDENTIFICATION

Site Name: JBER-E (Formerly ElImendorf Air Force Base)

EPA ID: AK8570028649

Region: X State: Alaska City/County: Anchorage

NPL Status: Currently on the Final NPL

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

Lead agency: USAF
If “Other Federal Agency” was selected above, enter Agency name: N/A

Author name (Federal or State Project Manager):

Jacobs Engineering Group Inc. on behalf of the 673d Civil Engineer Squadron,
Asset Management Flight, Natural Resources Element, Cleanup Section
Federal Project Manager: Gary Fink

Author affiliation: Contractor

Review period: March 17, 2009 — March 17, 2014

Dates of site inspection: July 16, 2012 — July 19, 2012; August 23, 2012; and June
10, 2013

Type of review: Post-SARA Statutory Review

Review number: 4 (four)

Triggering action date: March 17, 2009

Due date (five years after triggering action date): March 17, 2014

Notes:

N/A = not applicable

NPL = National Priorities List
USAF = United States Air Force
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3/14/2014



FIVE-YEAR REVIEW

FINAL

Five-Year Review Summary Form (Continued)

ISSUES/RECOMMENDATIONS

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

I None I

Issues and Recommendations Identified in the Five-Year Review:

OuU(s): 1

Issue Category: Remedy Performance

Issue: An upgradient source of trichloroethene (TCE) and
1,1,2,2-tetrachloroethane is contaminating groundwater in the northwest
portion of the Site LF059 land use control area. Although TCE
concentrations at affected wells are relatively low, TCE shows no
decreasing trends.

The 1994 OU1 ROD predicted that contaminant levels in groundwater
would meet acceptable human risk levels and Safe Drinking Water
standards within five years of implementing the monitoring program
(by 1999).

Recommendation: Pursue a “Response Complete” status for LF059.
Delineate the upgradient plume affecting LF059 that likely originates at
closed site LFOQ7. Pursue re-opening LFO07 under the CERCLA program
and manage the groundwater plume that is affecting part of LF059 as part
of the upgradient source.

Affect Current Affect Future Implementing  |Oversight Party | Milestone
Protectiveness Protectiveness Party Date
No Yes USAF EPA/ADEC 12/31/2016

OU(s): 2

Issue Category: Remedy Performance

Issue: Although chemicals of concern (COC) in the groundwater at ST041
are showing decreasing trends, RAOs will not be met within the 21-year
timeframe specified in the ROD (by 2016). Additionally, the ROD
identifies a “contingent remedy” that will be implemented if USAF, in
consultation with ADEC and EPA, determine that natural attenuation is not

occurring at an acceptable rate.

Recommendation: Determine the rate of natural attenuation at OU2.
Evaluate whether the contingency remedy should be implemented.

Affect Current Affect Future Implementing  |Oversight Party | Milestone
Protectiveness Protectiveness Party Date
No Yes USAF EPA/ADEC 12/31/2016
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Five-Year Review Summary Form (Continued)

Issues and Recommendations Identified in the Five-Year Review:

OU(s): 4

Issue Category: Remedy Performance

Issue: The 1995 OU4 ROD established 2008 as the groundwater cleanup
date (a 13-year timeframe); however, concentrations of benzene at SD025
remain at least an order of magnitude above cleanup levels. No decreasing
trends for two of the COCs (toluene and benzene) could be established and
an increasing trend was identified for ethylbenzene. Therefore, a cleanup
date cannot be predicted at this time.

Recommendation: Evaluate alternative remedial strategies to accelerate

attainment of cleanup levels in groundwater at SD025.

Affect Current
Protectiveness

Affect Future
Protectiveness

Implementing
Party

Oversight Party

Milestone
Date

No

Yes

USAF

EPA/ADEC

12/31/2016

OU(s): 4

Issue Category: Monitoring

Issue: Manned facilities are present in the vicinity of the contaminant
plumes associated with the OU4 active sites FT023, SD025, and SD029
indicating a potential for vapor intrusion to occur at those facilities.

Recommendation: A vapor intrusion evaluation that provides multiple
lines of evidence should be conducted in accordance with EPA guidance
for each occupied facility that is in proximity to the volatile organic
compound (VOC) plume(s) at FT023, SD025, and SD029. Vapor intrusion
evaluations should be conducted prioritizing buildings with the most
vulnerable populations (schools, day cares, offices, residences).

Affect Current
Protectiveness

Affect Future
Protectiveness

Implementing
Party

Oversight Party

Milestone
Date

No

Yes

USAF

EPA/ADEC

12/31/2016
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Five-Year Review Summary Form (Continued)

Issues and Recommendations Identified in the Five-Year Review:

OuU(s): 5

Issue Category: Monitoring

Issue: Based on the large historical release of fuel identified in the
Remedial Investigation (RI) Report, the potential exists for significant
residual fuel contamination to remain in the soil that may act as a source of
groundwater contamination. The extent of the soil source area affecting
groundwater and thereby contributing to the benzene and petroleum
hydrocarbon contamination detected in seeps OU5SP-01 and OU5SP-02 is
not well delineated.

Recommendation: Identify the extent of soil contamination that is
resulting in elevated concentrations of benzene and petroleum products
identified in seeps OU5SP-01 and OU5SP-02. An assessment of residual
soil contamination will be needed to predict the timeframe to meet RAOs
at seeps OU5SP-01 and OU5SP-02.

Affect Current
Protectiveness

Affect Future
Protectiveness

Implementing
Party

Oversight Party

Milestone
Date

No

Yes

USAF

EPA/ADEC

12/31/2017

OU(s): 5

Issue Category: Monitoring

Issue: The 2006 vapor intrusion screening evaluation performed for TCE
in the vicinity of the Fairchild Avenue Plume and the Dallas base housing
area utilized toxicity information that has since been updated. Additionally,
no supplemental testing has been conducted to support the findings of the
screening evaluation.

Recommendation: A vapor intrusion evaluation that provides multiple
lines of evidence should be conducted in accordance with EPA guidance
for each occupied facility that is in proximity to the TCE plumes at OU5.
Vapor intrusion evaluations should be conducted prioritizing buildings
with the most vulnerable populations (schools, day cares, offices,

residences).

Affect Current
Protectiveness

Affect Future
Protectiveness

Implementing
Party

Oversight Party

Milestone
Date

No

Yes

USAF

EPA/ADEC

12/31/2016
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Five-Year Review Summary Form (Continued)

Issues and Recommendations Identified in the Five-Year Review:

OuU(s): 5

Issue Category: Remedy Performance

Issue: Groundwater monitoring results at OU5 indicate that natural
attenuation remedies are generally decreasing COC concentrations.
However, the process is slower than anticipated in the 1995 ROD, and it is
unlikely that concentrations of COCs will fall below their respective
cleanup levels prior to the ROD-specified cleanup date (2025).

Recommendation: Utilize the findings from the ST37 Plume and Source
Area Groundwater Investigation Report and continue to delineate the
plume boundaries and potential source areas at OU5. Evaluate alternative
remedial strategies to accelerate attainment of cleanup levels in
groundwater.

Affect Current
Protectiveness

Affect Future
Protectiveness

Implementing
Party

Oversight Party

Milestone
Date

No

Yes

USAF

EPA/ADEC

12/31/2017

OU(s):6

Issue Category: Remedy Performance

Issue: Review of historical data indicate no decreasing trend and an
increasing trend for some COCs in the groundwater at LF004 South,
WP014 (OU6MW-46), and SDO15. It is not possible to predict a reliable
cleanup date for these OUG sites.

Recommendation: Perform remedial process optimization for LFO04
South, WP014, and SDO015 since it does not appear that there will be

sufficient progress in the timeframe established in the ROD.

Affect Current
Protectiveness

Affect Future
Protectiveness

Implementing
Party

Oversight Party

Milestone
Date

No

Yes

USAF

EPA/ADEC

12/31/2016
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Five-Year Review Summary Form (Continued)

Issues and Recommendations Identified in the Five-Year Review:

OU(s):6

Issue Category: Monitoring

Issue: Based on the maximum concentration of 2-methylnaphthalene
identified in the groundwater at WP014 during the time of the ROD
(630 micrograms per liter [ug/L]) the calculated risk exceeds the hazard
quotient threshold for non-cancer chemicals.

Recommendation: Based on the potential risk associated with the
maximum concentration of 2-methylnaphthalene detected in the
groundwater at WP014 during the time of the ROD, the analyte should be
resampled for to determine the concentration present at the site and to
determine if current concentrations present an unacceptable risk.

Affect Current
Protectiveness

Affect Future
Protectiveness

Implementing
Party

Oversight Party

Milestone
Date

No

Yes

USAF

EPA/ADEC

12/31/2016

OU(s): DP098

Issue Category: Monitoring

Issue: Indoor air sampling at DP098 appears to indicate that no
unacceptable risk is occurring. However, the historical efforts do not meet
the current standard of multiple lines of evidence.

Recommendation: A vapor intrusion evaluation that provides multiple
lines of evidence should be conducted in accordance with EPA guidance
for each occupied facility that is in proximity to the TCE plumes at DP098.
Vapor intrusion evaluations should be conducted prioritizing buildings
with the most vulnerable populations (schools, day cares, offices,

residences).

Affect Current Affect Future Implementing |Oversight Party | Milestone
Protectiveness Protectiveness Party Date
No Yes USAF EPA/ADEC 12/31/2016
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Five-Year Review Summary Form (Continued)

PROTECTIVENESS STATEMENT(S)

Operable Unit: Protectiveness Determination: Addendum Due Date
Ooul Short-Term Protective (if applicable): None

Protectiveness Statement: The remedy at OU1 is currently protective of human health and
the environment because LUCSs restrict access to the subsurface. However, in order for the
remedy to be protective in the long-term, the upgradient plume affecting LF059, likely
originating at closed site LFOO07, will need to be fully delineated.

Operable Unit: Protectiveness Determination: Addendum Due Date
ou2 Short-Term Protective (if applicable): None

Protectiveness Statement: The remedy at ST041 is currently protective of human health
and the environment because LUCs are preventing exposure to contaminated groundwater
and soil. However, in order for the remedy to be protective in the long-term, the remedial
processes selected in the ROD will need to be optimized or the contingency remedy will
need to be selected and implemented because it does not appear that there will be sufficient
progress in the timeframe established in the ROD.

Operable Unit: Protectiveness Determination: Addendum Due Date:
ou4 Protectiveness Deferred December 31, 2016

Protectiveness Statement: Protectiveness determination of the remedy at OU4 is deferred
until the potential impacts associated with the vapor intrusion pathway at the site are
evaluated. The vapor intrusion assessment is expected to be performed in 2016. VVapor
intrusion evaluations will be conducted prioritizing buildings with the most vulnerable
populations (schools, day cares, offices, residences).

Operable Unit: Protectiveness Determination: Addendum Due Date:
ou5 Protectiveness Deferred December 31, 2016

Protectiveness Statement: Protectiveness determination of the remedy at OU5 is deferred
until the potential impacts associated with the vapor intrusion pathway at the site are
evaluated. The vapor intrusion assessment is expected to be performed in 2016. VVapor
intrusion evaluations will be conducted prioritizing buildings with the most vulnerable
populations (schools, day cares, offices, residences).

Delineation of the OU5 TCE source areas and plume boundaries is needed to ensure long-
term protectiveness.
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Five-Year Review Summary Form (Continued)

PROTECTIVENESS STATEMENT(S)

Operable Unit: Protectiveness Determination: Addendum Due Date
Oou6 Short-Term Protective (if applicable): None

Protectiveness Statement: The remedies at OU6 currently protect human health and the
environment because LUCs are preventing exposure to contaminated groundwater and soil.
However, in order for the remedy to be protective in the long-term, the remedial action
selected in the ROD will need to be optimized because it does not appear that there will be
sufficient progress in meeting groundwater cleanup levels in the timeframe established in
the ROD.

LF002 meets the ROD-specified cleanup levels; therefore, a “Response Complete”
determination with continued implementation of LUCs is recommended for the site.

Operable Unit: Protectiveness Determination: Addendum Due Date:
DP098 Protectiveness Deferred December 31, 2016

Protectiveness Statement: Protectiveness determination of the remedy at DP098 is deferred
until the potential impacts associated with the vapor intrusion pathway at the site are
evaluated. The vapor intrusion assessment is expected to be performed in 2016. VVapor
intrusion evaluations will be conducted prioritizing buildings with the most vulnerable
populations (schools, day cares, offices, residences).

Notes:

ADEC = Alaska Department of Environmental Conservation
ARAR = applicable or relevant and appropriate requirements
COC = chemical of concern

EDB = ethylene dibromide

EPA = U.S. Environmental Protection Agency

JBER-E = Joint Base ElImendorf-Richardson formerly Elmendorf Air Force Base
LUC = land-use control

MCL = maximum contaminant level

MNA = monitored natural attenuation

NFA = no further action

NPL = National Priorities List

OU = operable unit

RAO = remedial action objective

ROD = record of decision

SARA = Superfund Amendments and Reauthorization Act (1986)
TCE = trichloroethene

USAF = U.S. Air Force

VOC = volatile organic compound

pg/L = micrograms per liter
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1.0 INTRODUCTION

The U.S. Air Force (USAF) 673d Civil Engineer Squadron (673 CES) conducted the fourth
five-year review of the remedial actions at the Joint Base Elmendorf-Richardson (JBER)-
Elmendorf (E) National Priorities List (NPL) Site near Anchorage, Alaska (Appendix A,
Figure A-1) beginning in July of 2012.

In August 1990, the former Elmendorf Air Force Base (AFB) (referred to as JBER-E
throughout this report) was placed on the NPL. In November 1991, a Federal Facilities
Agreement negotiated between the U.S. Environmental Protection Agency (EPA) and the
Alaska Department of Environment Conservation (ADEC) established the procedural
framework and a cleanup schedule for all Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA) activities conducted on JBER-E. The USAF’s
investigation of contaminated sites at JBER-E began under the Environmental Restoration
Program (formerly known as Installation Restoration Program). The objectives of the
Environmental Restoration Program (ERP) are to assess sites where potentially hazardous
material may exist and to develop and recommend remedial actions for those sites that pose a
threat to human health and welfare or the environment. The ERP is the basis for response
actions under the provisions of the CERCLA.

Elmendorf AFB was identified for realignment with Fort Richardson during the 2005 Base
Realignment and Closure (BRAC) selection process. On October 1, 2010, ElImendorf AFB,
located just north of Anchorage, and Fort Richardson, located northeast of Anchorage,
merged under the joint basing initiative to form JBER. While military missions of the USAF
and the U.S. Army units will remain separate, JBER consolidates service-specific programs
that perform the installation support functions, including environmental remediation services.
The USAF is now responsible for the cleanup of JBER sites formerly managed by the
U.S. Army using the Environmental Restoration Agreements formerly between the U.S.
Army, the EPA, and ADEC such as the Fort Richardson Federal Facility Agreement (FFA),
State-Fort Richardson Environmental Restoration Agreement, and Federal Facility

Compliance Agreement.
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Despite the consolidation of the JBER environmental program, a separate five-year review
report was generated for each of the former installations (Elmendorf AFB and Fort
Richardson). This five-year review has been conducted for the sites originally assigned to

Elmendorf AFB under the previously signed Records of Decision (ROD).

1.1 PURPOSE

The purposes of this five-year review are twofold: to evaluate the implementation and
performance of the remedial actions that were selected in each ROD for OU1, OU2, OU4,
OU5, OU6, and DP098, including those that have been further revised in an explanation of
significant differences (ESD) or memorandum to a site file, and to determine whether these
actions remain protective of human health and the environment. The methods, findings, and
conclusions of five-year reviews identify issues found through an examination of the data
collected in the past five years, if any, and provide recommendations to address them. These
findings are documented in five-year review reports. This report covers activities that have
occurred and conditions as they have developed since the previous five-year review for
JBER-E, which was conducted in 2008.

This review is a post-SARA statutory review that is required because contaminants remain at
the site above levels that allow for unlimited use and unrestricted exposure (UU/UE). The
start of construction of the OU2 interim remedial action on August 5, 1993 triggered the first
five-year review, which was completed and signed by USAF on October 20,1998
(USAF, 1998a). The second five-year review was completed and signed by USAF on
December 17,2003 (USAF, 2003a). The third five-year review was signed by the USAF
representative on January 27, 2009 (USAF, 2008a), which serves as the trigger date for this

fourth five-year review.

The USAF (673 CES) has conducted this policy five-year review pursuant to CERCLA [Title
42, Section 9621(c) of the U.S. Code (USC)]; the National Contingency Plan (NCP);
Executive Order 12580 (January 23, 1987); and Section 19.1 of the FFA for Elmendorf AFB
dated September 1991 (EPA, 1991).
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CERCLA 8121 states:

If the President selects a remedial action that results in any hazardous substances,
pollutants, or contaminants remaining at the site, the President shall review such
remedial action no less often than each five years after the initiation of such remedial
action to assure that human health and the environment are being protected by the
remedial action being implemented. In addition, if upon such review it is the
judgment of the President that action is appropriate at such site in accordance with
section [104] or [106], the President shall take or require such action. The President
shall report to the Congress a list of facilities for which such review is required, the
results of all such reviews, and any actions taken as a result of such reviews.

The EPA interpreted this requirement further in the NCP; Title 40, Section 300.430(f)(4)(ii)
of the Code of Federal Regulations (CFR) states:
If a remedial action is selected that results in hazardous substances, pollutants, or
contaminants remaining at the site above levels that allow for unlimited use and

unrestricted exposure, the lead agency shall review such action no less often than
every five years after the initiation of the selected remedial action.

Section 19.1 of the FFA (EPA, 1991) for ElImendorf AFB states:

If a remedial action is selected that results in any hazardous substances, pollutants,
or contaminants remaining at the Site, the Parties shall review such remedial action
no less often than each five (5) years after the initiation of such remedial action to
assure that human health and the environment are being protected by the remedial
action being implemented. The U.S. EPA Project Manager and the ADEC Project
Manager shall advise the USAF Project Manager of their findings in this regard. If
any Party determines that additional action is required, the Agreement may be
amended pursuant to Part XXXIII.

This document is consistent with the EPA Office of Solid Waste and Emergency Response
(OSWER) Comprehensive Five-Year Review Guidance, No. 9355.7-03B-P (EPA, 2001),
OSWER Clarifying the Use of Protectiveness Determinations for CERCLA Five-Year
Reviews, No. 9200.2-111 (EPA, 2012a), and OSWER Assessing Protectiveness at Sites for
Vapor Intrusion, No. 9200.2-84 (EPA, 2012b). Consistent with the FFA (EPA, 1991), this
Five-Year Review Report was submitted to the EPA and ADEC project managers for
document review. This review is limited to only those sites being remediated under CERCLA
authority. Other areas at JBER-E with a history of contamination that are not included in this
five-year review include the following:

e A brief description of OU3 and Site SA100 are included in Table 1-1, but these areas are
not covered in depth because contaminants are below cleanup levels and the sites are
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closed, as documented in the 1998,2003, and 2008 five-year review reports
(USAF, 1998a, 2003a, and 2008a). These areas were not included in this five-year review
because there are no remedies to evaluate.

e Another site, SS022, was not evaluated in this five-year review because it is still in the
investigation phase; risks have not yet been assessed and remedies have not yet been
selected.

e Two other sites, SS083 and SA099, were also mentioned in the 2003 five-year review, but
these sites were subsequently removed from CERCLA and addressed under state
programs due to the nature of contaminants. Therefore, SS083 and SA099 are not required
to be evaluated under this five-year review.

e An additional site, SS109 located near the F-22 Weapons Release Shop is currently in the
remedial investigative stage. This CERCLA site will be addressed in a future review
period after the remedy has been selected.

1.2 OVERVIEW

This five-year review was conducted beginning in January 2012 by the project team
consisting of the USAF Remedial Project Managers with contracted environmental
engineering support. This effort included a review and evaluation of the ROD requirements
and any decisions, changes and/or recommendations that were put in place after the ROD was
signed, the work that has been done to satisfy those requirements, current and past monitoring
data, and the current status of the remedies and the physical condition of the sites. Visits were
made to each active CERCLA site where an action has been performed or is still in progress.
Some of the OUs include sites designated as no further action (NFA) at the time the ROD was
signed, or have since met cleanup requirements. NFA and closed CERCLA sites were not
included in this review. Land-use controls (LUC), discussed in detail in Section 4.7, are being
maintained at each active site until it is demonstrated that site contaminant concentrations are
at or below levels that allow for UU/UE (Appendix A, Figure A-2). Note that the USAF term
LUCs is equivalent to the term institutional controls used in several of the RODs. Following
written regulatory concurrence, where applicable, that all response actions are complete (i.e.,
cleanup levels have been met, no LUCs are in effect, and no additional funds will be
expensed), the USAF considers a site "closed.” A brief description and status of all OUs or

active sites at JBER-E is presented in Table 1-1.
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Table 1-1
Operable Unit Status

Included in

ou Sites : : Description Status
this review?
Oul | LF005 Yes OUL1 consists of five general waste disposal Groundwater monitoring is ongoing at LF059 and
(NFA) areas where various types of material were LUCs are documented in the January 2010 OUs 1,
LF007 disposed. The ROD (1994) focused on 2, 4, and 5 LUC Memorandum to the Site File, the
(NFA) groundwater monitoring and LUCs. A Base General Plan, and the May 2011 673d Air
LF013 memorandum to the site file in 1997 provided |Base Wing Instruction 32-7003 Land Use Control
(NFA) greater detail on implementation of LUCs. NFA | Management.
OTO056 pursuant to formal closure was achieved for
(NFA) LF005, LF007, LF013, and OT056 in July
LF059 2004.
Ou2 | ST020 Yes OU2 includes two UST sites: ST020 and The treatment system performed as designed.
(NFA) STO041. The tank at ST020 was cleaned, Beginning in February 1997, no recoverable
ST041 demolished, and removed from the site in 1990. | quantities of fuel product were observed and the
An interim ROD (1992) for the groundwater system was shut down in April 1999. Long-term
contamination at ST041 resulted in the groundwater and surface water monitoring is
installation of a free-product and dissolved- ongoing. LUCs for OU2 are documented in the
phase recovery/treatment system in 1993. January 2010 OUs 1, 2, 4, and 5 LUC

The ROD (1995) designated ST020 as NFA and Memorandum to the Site File, the Base General
focused on ST041. Four USTs and wood piping |Plan, and the May 2011 673d Air Base Wing
were cleaned and buried in place, the tanks Instruction 32-7003 Land Use Control

were filled with inert material in 1996 and the | Management.

contaminated soil was treated on base. The steel
piping was removed, decontaminated, and
recycled.

The sampling frequency for the surface water
point of compliance and seeps at ST041 have
been clarified in the Memorandum to the Site
File: Operable Unit 2 (USAF, 2011e).
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Table 1-1

Operable Unit Status (Continued)

Included in

ou Sites . . Description Status
this review?

OuU3 | SDO016 No OU3 consisted of three sources and one This OU is not included as part of the fourth five-
(NFA) receptor area. PCB-contaminated soils were year review because the sites are closed.
SS021 excavated and disposed in 1998. The Five-Year
(NFA) Review (USAF, 1998a) reported confirmation
SD031 samples were below ROD-defined cleanup
(NFA) levels, allowing UU/UE".
SD052
(NFA)

Ou4 | SS010 Yes OU4 consists of 10 source areas including LUCs (at all sites within OU4) and groundwater
(NFA) maintenance facilities, a fire training area, and | monitoring (FT023, SD025, and SD029) are
SS018 an asphalt drum storage/processing area. The  |ongoing; LUCs are documented in the January
(NFA) OU4 ROD focused on monitoring to assess 2010 OUs 1, 2, 4, and 5 LUC Memorandum to the
FT023 contaminant migration and natural attenuation |Site File, the Base General Plan, and the May 2011
SD024 progress to attain cleanup levels in shallow 673d Air Base Wing Instruction 32-7003 Land
SD025 groundwater and shallow soils and in situ Use Control Management. Concentrations of
SD026 bioventing to treat deep soils. LUCs were COCs are below the ROD-established cleanup
(NFA) established to prevent exposure to the levels at SD024 and SD028.
SD027 groundwater and soils at the site. Deep soil sampling was conducted at FT023 in
(NFA) A memorandum to the site file established a 2009 as required in preparation for closure; soil
SD028 decision guide for monitoring well sampling samples exhibited concentrations of contaminants
SD029 frequency in 2003 (Appendix F). below applicable cleanup levels; therefore, the
SD030 bioventing system was shut down and
(NFA) decommissioned that same year. Cleanup levels

have been met for shallow and deep soils at all
OU4 sites.
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decision guide for monitoring well sampling
frequency in 2003. A memorandum to the site
file in 2005 incorporated additional
contaminated seeps into the Wetland
Remediation System for treatment, and
established decision guides to determine how
seeps will be incorporated into or removed from
the Wetland Remediation System in the future
based on contaminant concentrations. An
optimization study performed from 2008
through 2010 determined that the Wetland
Remediation System could achieve treatment
goals passively, and the pump stations were
subsequently shut down. A memorandum to the
site file was generated in 2011 describing the
transition of the Wetland Remediation System
from an “active’ to a ‘passive’ remediation
system.

Table 1-1
Operable Unit Status (Continued)
ou Sites In_clude_d in Description Status
this review?

OU5 | ST037 Yes OUS5 is located along the southern boundary of | Wetland Remediation System was constructed in
ST038 the base. Upgradient shallow groundwater that |1996. Contaminated soils from ST037 were
(NFA) migrates to this area is treated in OU5. The removed and treated by 1999. Natural attenuation
SD040 1995 ROD called for:(1) removal and treatment |and monitoring, O&M related to the passive
(NFA) of soil at ST037; (2) monitoring to estimate rate |operation of the Wetland Remediation System, and
SS042 of natural attenuation of shallow aquifer, seep, |LUCs are ongoing. LUCs for OU5 are documented
(NFA) and surface water; (3) passive drainage of seep |in the January 2010 OUs 1, 2, 4, and 5 LUC
ST046 water to a constructed Wetland Remediation Memorandum to the Site File, the Base General
(NFA) System; (4) gravel placed at seep areas; and (5) |Plan, and the May 2011 673d Air Base Wing
SS053 LUCs prohibiting groundwater usage. A Instruction 32-7003 Land Use Control
(NFA) memorandum to the site file established a Management.
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Table 1-1
Operable Unit Status (Continued)
ou Sites In_clude_d in Description Status
this review?
OuU6 | LF002 Yes OUSG consists of six source areas. A seventh LF002 surface debris removal and limited soil
LF003 source area, SS019, was included in the OU6 | cover placement have been completed. The SD015
LF004 ROD but was cleaned up in 1995. The 1997 high-vacuum extraction treatment system removed
SS019 ROD designated SS019 and SD073 as NFA and |all recoverable contaminants and was shut down in
(NFA) selected remedies for the remaining sites 2007, and the groundwater remedy transitioned to
WP014 included groundwater monitoring at LF002, monitoring. Shallow and deep soil met cleanup
SD015 LF004 South, WP014 and SD015, removal of  |levels for all soil COCs in 2005. However,
SDO073 free product from the water table at LFOO4 and |contaminated soil was encountered in 2008 and
(NFA) WPO014, debris removal at LF004, groundwater |approximately 250 cubic yards of contaminated
treatment at SDO15, surface debris removal and |soil was removed in 2009. Additional investigation
limited soil cover at LF002, and LUCs at all of the nature and extent of remaining
active sites. contamination in this area was completed in 2011.
A memorandum to the site file established a Contaminants found in deep soils did not exceed

decision guide for monitoring well samp”ng ROD Cleanup levels. No recoverable free pI’OdUCt

frequency in 2003. An ESD in 2007 established |has been detected at WP014 monitoring wells

that the SD015 high-vacuum extraction system | Since 2005. Monitoring of groundwater at LF002,
could be terminated when operations became | LF004 South, WP014, and SD015; LF004 debris

ineffective, and established groundwater removal; and LUCs are ongoing. According to the
monitoring as the remedy for contaminated most recent monitoring data (USAF, 2013), the
groundwater. The ESD also updated the cleanup |groundwater at LFO02 has achieved cleanup

level for 1,1,2,2-PCA and clarified levels. LUCs for OU6 are documented in the Base

imp|ementation of LUCs. A memorandum to General Plan and the May 2011 673d Air Base

the site file in 2008 removed the beach from the | Wing Instruction 32-7003 Land Use Control
debris removal effort at LF004. Management.
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Table 1-1
Operable Unit Status (Continued)
ou Sites In_clude_d in Description Status
this review?
NA | SS022 No SS022 is located 1 mile east of the east/west Site SS022 is not included in this five-year review
runway at the Defense Reutilization and because it is still in the investigative stage.

Marketing Office storage facility. This 22-acre |Investigations began in 2007 and the Draft Rl and
site was closed with no further remedial action |another proposed schedule change are currently
planned in 1991, but was re-opened when two | undergoing regulatory review.

tar seeps were discovered in 2002. The tar seeps
were cleaned up and subsequent geophysical
investigations indicated 15 subsurface
anomalies. Site reconnaissance revealed a
debris pile and a stressed vegetation area. The
anomalies, debris pile, stressed vegetation area,
and underlying groundwater have undergone
field screening and were sampled for definitive
analyses through 2009. An RI resulted in the
discovery of radioactive waste and expansion of
the site boundaries. The SS022 site was added
to the Federal Facilities Agreement

(EPA, 1991) on May 14, 2008. The schedule for
delivery of primary and secondary documents
was revised after discovery of radioactive
waste.
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Table 1-1
Operable Unit Status (Continued)
ou Sites In_clude_d in Description Status
this review?
NA | SS109 No SS109 is located on the west side of Talley Site SS109 is not included in this five-year review

Avenue on JBER-EImendorf. Site boundaries  |because it is still in the investigative stage.
include Building 17726 to the west and
Building 16716 (Hangar 15) to the southwest.
Prior to the construction of Building 17720,
investigation activities revealed the presence of
TCE- and PCE- contaminated soil.
Contaminated soil from the F-22 Wetland
Remediation System area was excavated and an
SVE system was installed. Additionally, a
ventilated stockpile was constructed to treat
PCE- and TCE-contaminated soil using ex situ
methods. The SVE system operated for 2 years
before it was shut down; however, the vapor
monitoring points were not decommissioned to
allow the system to be brought back online if
needed. The ventilated stockpile remains in
place as there are still chemicals of concern
above Alaska ADEC cleanup levels. PCE and
TCE are the only chemicals of concern that
remain.
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Table 1-1
Operable Unit Status (Continued)
ou Sites In_clude_d in Description Status
this review?

NA | DP098 Yes DP098 consists of a single source area. The The limited source removal was completed in
2004 ROD selected limited source removal of | 2005. Two treatability studies have been
chlorinated contaminants in soils, offsite completed (one in 2005 and a second in 2010)
treatment and disposal, MNA, and LUCs as where compounds have been introduced to the
remedies for DP098. The MNA component subsurface to enhance or facilitate contaminant
consists of: (1) natural attenuation of degradation. Each method saw some success but
contaminants in groundwater, soil, and also had some limitation in effectiveness or
sediment; (2) a treatability study to determine |completeness of the compound degradation. The
the effectiveness of the natural attenuation evaluation/compilation of groundwater data was
at/around the 190-foot topographic contour; and |completed in 2008. Monitoring of natural and
(3) an evaluation/compilation of groundwater  |enhanced attenuation and LUCSs are ongoing.
data collected during the first five years of LUCs for DP098 are documented in the Base
monitoring. General Plan and the May 2011 673d Air Base

Wing Instruction 32-7003 Land Use Control
Management.
Notes:

! Unlimited use and unrestricted exposure (UU/UE) means that the selected remedy will place no restrictions on the potential use of land or other natural resources.
BOLD = Sites receiving NFA status at the time of the ROD.

CERCLA = Comprehensive Environmental Response, Compensation, and Liability Act
EPA = Environmental Protection Agency

ESD = explanation of significant differences

LUC = land-use controls

NA = not applicable

NFA = No Further Action

O&M = operations and maintenance

MNA = monitored natural attenuation

PCB = polychlorinated biphenyl

ROD = Record of Decision

USAF = U.S. Air Force

UST = underground storage tank

UU/UE = unlimited use and unrestricted exposure

For additional definitions, see the Acronyms and Abbreviations section.
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(intentionally blank)
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2.0 SITE CHRONOLOGY

Important site events and relevant dates in the site chronology for each site covered in this five-year review are shown in Table 2-1.

Table 2-1

Chronology of Site Events

S$S053)

Event oul ou2 ou4 ou5 ou6 DP098
Initial discovery of 1983 1982 1983 1983 1983 1995
contamination and/or | (LF005, LF007, (ST041) (FT023, SD024, | (ST037,ST038, | (LF003, LF004,
Preliminary LF013) SD025, SD026, | SS042, SD040, | WP014, SD015)
Assessment 2 1990 SD027, SD028, ST046) 1988
(sites in parentheses) (OT056) SD029, SD030) (LF002)
1991 1986 1988 1988 1993

(LFO59) (ST020) (SS010, SS018) (SS053) (SD073)

Site Investigations 1986, 1988, 1990 | 1986, 1988, 1990| 1986, 1990 1990 1988, 1990, 1993|1996, 1997, 1998,
1999

National Priorities August 1990: EImendorf AFB was placed on the NPL list.
List
FFA Signature November 1991: FFA negotiated between USAF, EPA, and ADEC
Removal Actions 1995-96 1990 1993-94 -- 1995 --
(sites in parentheses) (LF059) (ST020) (SS010) (S§S019)
IRA ROD -- December 1992 -- -- -- --
RI/FS Completed January 1994 March 1994 | September 1994| March 1994 December 1995 June 2003
ROD Signed September 1994 May 1995 October 1995 | February 1995 January 1997 June 2004
NFA Decision -- 1995 1993 (SD026, 1994 1997 --
Documents (ST020) SD027, SD030, | (ST038, SS042, | (SS019, SD073)
(sites in parentheses) SS018) SD040, ST046,
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Table 2-1
Chronology of Site Events (Continued)

Event OuU1l ou2 ou4 OouU5 ouU6 DP098
Remedial May 1995 June 1995 October 1995 | February 1996 April 1997 November 2004
Design/Remedial
Action Scope of
\Work
Remedial Design -- November 1995 | September 1995| January 1996 | September 1996 --
Complete
LUCs Implemented March 1994 March 1995 June 1998 July 1998 August 1998 May 2002
Remedial Action May 1995 September 1993: | November 1995 June 1996 June 1996 June 2004:
Start IRA Groundwater

MNA
July 1996: Tank 2005: Removal
Closure Action and
Treatability Study
Construction Dates August 1995 — 1993 (IRA), October - June 1996-1997 October - June 2004 -
(start — finish) November 1996 | May — October | November 1995 November 1996 | October 2008
1996
(tank closure)
ROD Amendments, [June 1997, January| January 2010, |September 2003,| September 2003, | September 2003, --
ESDs, or Memoranda 2010 March 2011 January 2010 March 2005, March 2007,
to the Site File January 2010, May 2008
June 2011
Closure Reports 2004 - 2006 -- -- --
(sites in parentheses) | (LF005, LF007, (SS010)
LF013, OT056)
Previous five-year 1998, 2003, 2008 {1998, 2003, 2008| 1998, 2003, |1998, 2003, 2008|1998, 2003, 2008 2008
reviews 2008
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Table 2-1

Chronology of Site Events (Continued)

Event

Ooul

ou2

Ou4

Oous5

OuU6

DP098

NPL Site Completion

2084 — Expected NPL Completion Date for EImendorf Air Force Base (now known as JBER-E)

Final Close-Out
Report

October 2084 — Expected date for final Close-Out Report for EImendorf Air Force Base

(now known as JBER-E)

Deletion from NPL

October 2085 — Expected date for EImendorf AFB (now known as JBER-E) to be taken off of the NPL List

Notes:

The Preliminary Assessment was a records search conducted as part of the USAF ERP.

ESD = explanation of significant differences

IRA = interim remedial action

For additional definitions, see the Acronyms and Abbreviations section.
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(intentionally blank)
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3.0 BACKGROUND
3.1 JBER-ELMENDORF LAND USE AND SITE DESCRIPTION
3.1.1 Land Use

JBER-E is composed of 13,804 acres and is within the Municipality of Anchorage, Alaska. It
is bound on the west and north by the Knik Arm of Cook Inlet and on the east by JBER-
Richardson (Appendix A, Figure A-1). Immediately to the south of JBER-E lies urban
development within the Municipality of Anchorage. Land use varies across the base and
consists of military support uses including industrial, commercial, residential, recreational,
and undisturbed/vacant. The majority of the contaminated sites are located in or adjacent to
industrial/commercial areas. Land use in adjacent, off-base locations is a mixture of industrial
and residential. Two residential areas (Mountain View and Government Hill) are immediately
adjacent to JBER-E. No CERCLA sites are located in the immediate vicinity of these areas.
Past, current, and anticipated future specific land uses at the active CERCLA sites have not
changed since the time of the RODs (USAF, 1994a [OU1]; 1995b [OUZ2]; 1995a [OU4];
1995¢ [OU5]; 1997e [OU6]; and 2004a [DP098]), and are summarized in Table 3-1.

The Port of Anchorage expanded its facilities in 2007 and 2008 just outside of the OU6
LFO004 boundary. The beach below LF004 was covered with fill material. In order to reflect
the change in site conditions, the language of the LFO04 remedy was changed from “annual
debris removal from the beach” to *“annual debris removal from the base of the bluff”
(USAF, 2008e). The expanded Port facilities are outside of the JBER-E LF004 boundary and
have not affected implementation of the LF004 remedies, nor resulted in increased exposure
to contaminants. Fill material for the Port Expansion project was quarried from the Cherry
Hill borrow pit, located to the south of and outside the LF004 North soil LUC boundary,
LF004 South and WP014. The borrow pit area was designated in the Base General Plan as
“open space.” Prior to quarrying operations, extensive soil borings were advanced to define
the groundwater table at the Cherry Hill borrow pit. Quarrying was conducted to avoid
contact with groundwater by leaving a 5-foot buffer zone between the bottom of the
excavation and the shallow groundwater table. Borrow pit activities did not result in a

significant change in land use or any increased exposure to contaminants. The areas of the
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Port Expansion project relative to LF004 and WPO014 are illustrated in Figure A-3
(Appendix A).

Table 3-1

Site-Specific Land Use

and industrial

(gi’i) Land Use In ROD Current Land Use! Long-Term Planning®
ou1l Open space and buffer No development planned.
Outdoor recreation zone*; LF059 is a
(LFO59) . 3
restricted use area”.
Outdoor recreational and |Listed as manufacturing  |No development planned.
unmanned industrial use  |and production, but land is
ou2 :
only, excluding the currently vacant and used
(ST041) q .
evelopment of for outdoor recreation.
commercial aquaculture
OU4 [Light industrial, aircraft  |Airfield use area, Development plans are for
(FT023) |O&M, and airfield aerospace maintenance.  |continued airfield uses,
(SD024) similar to current uses.
(SD025)
(SD028)
(SD029)
Primarily light industrial, |Primarily light industrial, |Industrial warehouses,
but also includes but also includes office/ administrative,
OUS5 |residential, open space, residential, open space, residential, and Air
(ST037) |railroad right-of-way, Post |railroad right-of-way, Post |National Guard uses;
Road, picnic area and golf |Road, picnic area and golf |similar to current land
course, and fish hatchery |course, and fish hatchery. |uses.
OU6 |Open space, outdoor Open space and buffer No development planned.
(LF002) |recreation, and restricted |zone®*. LF002, LF003, and
(LFO03) |use LFO004 are restricted use
(LF004) areas.’
(SD015)
(WPOQ14)
Administrative, open Administrative, open No development planned.
(DP098) |space, outdoor recreation, |space, and buffer zone®.

Notes:

! Based on current land use in Base General Plan and 673d Air Base Wing Instruction 32-7003.

2 Based on 50-year vision in Base General Plan.

3 Restricted use areas provide for recreational use and construction of unmanned facilities such as parking lot, storage
building, or taxiway, but prohibit construction of any sort of manned facility such as an office building or a residence.

* The “buffer zone” is a safety zone around the flightline (i.e. no buildings, bird exclusion, etc.).

For definitions, see the Acronyms and Abbreviations section.
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3.1.2 Geology

Glacial and related deposits including terminal moraines, ground moraines, and glacial
outwash plains are the dominant regional landforms on JBER-E and in the surrounding area.
The most distinctive landform at JBER-E is the Elmendorf Moraine, a southwest-northeast
trending terminal moraine. The moraine consists of horizontally and vertically discontinuous,
unconsolidated glacial till with poorly sorted boulders, gravel, sand and silt deposits. Clay
lens deposits are found throughout the moraine and may result in zones of perched
groundwater. The southern boundary of the moraine is visible as a rising bluff line along the
north side of JBER-E’s east-west runway. Moraine elevations range from 200 to 300 feet

above mean sea level (amsl).

Landform features formed by glacial activity can be seen north of the EImendorf Moraine in
the form of drumlins, eskers, kame terraces, and kettle lakes. Elevations in this area range
from 125 to 210 feet and gently slope to the east. South of the EImendorf Moraine lies the
glacial outwash plain alluvium. The alluvium deposits were formed by a series of coalescing
streams resulting from glacial melt water. These outwash plain deposits consist of
unconsolidated fine- to medium-grained, poorly sorted sand and gravel. Elevations range from
100 to 225 feet amsl. Relief is generally flat and gently sloping to the south-southwest. Most
of the developed areas on JBER-E are built on the outwash plain alluvium and more than
90 percent of the contaminated sites are located in this area. Underlying glacial moraine and
outwash deposits are shallow marine deposits of the Bootlegger Cove Formation. The
Bootlegger Cove Formation is a fine-grained glacioestuarine deposit consisting of silt and
clay. Depth to the Bootlegger Cove Formation ranges from 1 to 60 feet below ground surface
(bgs) near the moraine and from 75 to 100 feet bgs throughout the outwash plain. Overall, the
Bootlegger Cove Formation is estimated to be at least 125 feet thick and may be more than
250 feet thick in some locations (USAF, 2008a).

3.1.3 Groundwater

Two principal groundwater aquifers have been identified in the glacial outwash plain
alluvium and on the ElImendorf Moraine. These aquifers include a shallow unconfined aquifer
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(shallow aquifer), and a deeper confined regional aquifer. The Bootlegger Cove Formation
acts as the confining layer between the shallow and deep aquifers. In general, groundwater
flow direction in the shallow aquifer matches closely that of the surface topography.
Groundwater flow is to the northwest along the north limb of the moraine, and to the
southeast along the south limb. A local groundwater divide coincides with the crest of the
moraine. The shallow aquifer on JBER-E is not used for drinking water.

The deeper confined aquifer is a regional aquifer that underlies all of JBER-E. Groundwater
flow direction to the confined aquifer is westerly from the Chugach Mountains toward Knik
Arm. Groundwater from the deeper confined aquifer at JBER-E serves only as a standby
drinking water supply for when surface water supplies cannot meet the demand. However, the
municipal area bordering JBER-E uses groundwater for various services including industrial,

commercial, domestic, and public supply.

Groundwater monitoring data show contamination in portions of the shallow aquifer onsite.
There is no evidence that contaminant releases from JBER-E have contaminated the deeper,
confined aquifer. Groundwater samples were collected from four wells in the deeper confined
aquifer during the OU5 RI (USAF, 1994g). The four wells were JBER-E Supply Wells 2
and 52, and offsite water supply wells for two businesses along Post Road, IGM and the Inlet
Co. No organic contaminants were detected in any of these wells. As such, the Bootlegger
Cove Formation appears to serve as an effective barrier between the aquifers, and there is no
evidence that the shallow and deep aquifers are hydraulically connected under JBER-E
(USAF, 2008a).

3.1.4 Surface Water

JBER-E has four major drainage basins and a number of natural and man-made lakes and
ponds. The major drainage systems include Ship Creek, Six-Mile Creek, EOD Creek, and
Cherry Hill Ditch:

e Ship Creek is the largest surface water drainage system on JBER-E (Appendix A,

Figure A-1). It originates in the Chugach Mountains to the east, runs along the southern
boundary of JBER-E, and empties into the Knik Arm. The upper Ship Creek basin is an
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important recharge area for the deeper confined aquifer and provides approximately one
quarter of total recharge to the system.

e Six-Mile Creek and EOD Creek are located north of the Elmendorf Moraine and more
than 1 mile north of any of the CERCLA sites. Six-Mile Creek originates as springs
located near the JBER-E and JBER-Richardson boundary. EOD creek consists of 1 mile
of stream channel originating from seeps in a bog wetland area.

e Cherry Hill Ditch is the major storm water drainage system for the main base area south
of the EImendorf Moraine.

JBER-E has 12 natural and man-made lakes and ponds varying from one acre to 123 acres in
size. Most of these water bodies are located north of the EImendorf Moraine (USAF, 2008a).

The Knik Arm of the Cook Inlet borders JBER on the west and north for approximately
20 miles. Approximately eight of those shoreline miles border JBER-E. Tidal fluctuations of
up to 37 feet create a large, periodic intertidal area that receives limited use by shorebirds but
is a heavily used travel corridor for brown bears and wolves. The waters of the Knik Arm in
this area are used by the Cook Inlet beluga whale and other marine mammals. However, the
property and overlying waters of JBER between Mean Higher High Water and Mean High
Water have been excluded from the critical habitat designation for the Cook Inlet beluga

whale.

3.2 SITE HISTORY
3.2.1 History of Contamination

JBER-E operations since the mid-1940s have generated varying quantities of hazardous and
nonhazardous wastes from industrial and airfield operations, fire training, and fuels
management. In August 1990, Elmendorf AFB (now JBER-E) was placed on the NPL,
bringing it under the federal facility provisions of CERCLA § 120. To date, the USAF has
identified 85 sources of contamination from historic operations that occurred prior to 1984.
These sources have been grouped into three divisions: CERCLA sources, state program
sources, and other program sources:

e Thirty-eight of the 85 source areas are designated as CERCLA sources. Thirty-four of

these have been grouped into six OUs (Table 1-1), and remedial activities are being
conducted under the FFA (EPA, 1991). Four other sites: SS022, SS109, DP098, and
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SA100, were addressed separately from the OUs. Sixteen of these sites are considered
active; all others were designated as requiring NFA at the time of the ROD and were
subsequently closed. SS022 is not included in this five-year review because it is currently
undergoing a remedial investigation/feasibility (RI/FS) study and a remedy has not yet
been selected. The Remedial Investigation Report for SS022 is currently undergoing
regulatory review. Additionally, SS109 is not included in this five-year review because it
is still in the investigative stage. The remaining 14 active CERCLA sites are addressed in
this five-year review (LF059, ST041, FT023, SD024, SD025, SD028, SD029, ST037,
SDO015, LF002, LF003, LF004, WP014, and DP098).

Forty-two source areas have been designated as state program sources and are being
remediated according to State of Alaska regulations. State program source areas are not
included in this five-year review.

The remaining five source areas were initially identified as historical sources but upon
further investigation were determined to be Resource, Conservation and Recovery Act
sources. These sites were transferred to JBER-E Environmental Compliance Section, and
are not included in this five-year review (USAF, 2008b).

3.2.2 Initial Response

Initial response actions, prior to the signing of the ROD(s), were conducted at some OUs; a

brief description of these response actions is listed below:

An asphalt recovery effort was conducted at LF059 (OU1) during the 1995 and 1996 field
seasons. Over 10,000 gallons of liquid asphalt were excavated and recycled as part of the
State of Alaska cleanup program.

At ST041 (OU2), an oil/water separator was installed in 1976 to reduce the amount of fuel
being discharged to a drainage ditch adjacent to Fairchild Avenue. Monitoring wells were
sampled in 1984 and 1988. In 1989 a small dam was placed in a nearby drainage ditch.
After the OU2 Interim Remedial Action ROD was signed in 1992 (USAF, 1992), a free
product and dissolved-phase recovery treatment system was installed at ST041.

In 1983, storage of waste liquids in a tank at ST020 (OU2) was prohibited. In 1986, about
105,000 gallons of liquid waste were removed from the tank. The source of contamination
at ST020 (i.e., the tank, associated piping, and 1,300 cubic yards of contaminated soil)
was removed and the soil treated during 1990. The OU2 ROD (USAF, 1995b)
recommended NFA for ST020 because soil was remediated to concentrations less than
cleanup levels and the source of groundwater contamination was due to upgradient
sources.

During the fall of 1993 and summer of 1994, a response action at SS010 (OU4) removed
both liquid asphalt and asphalt-containing soils left over from former asphalt batch
operations. More than 100,000 gallons of asphalt were recovered and recycled for reuse
on base. In situ bioventing to treat deep unsaturated soils potentially contributing to
contaminants in groundwater operated until 2006.
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e Removal of the underground storage tank (UST) and contaminated soils in the vicinity of
Pump House Building (PL81 South near LF004 South) was completed in 1996 as part of
the state cleanup program. The Pump House Building was also removed from service at
this time. The former pipeline and valve pit areas associated with PL81 are an adjacent
upgradient source area to WP014 and LF004 South (OUG6).

e At LF002 (OU6), landfill debris on top of or protruding from the ground surface was
removed in October 1996. At that time, a limited soil cover was applied in three areas that
had elevated lead contamination in order to mitigate the direct contact exposure pathway.

3.2.3 Basis for Taking Action

Due to past operations, CERCLA hazardous substances have been released at JBER-E that
resulted in soil, sediment, surface water, and groundwater contamination in various locations
(refer to individual RODs listed in Section 12.0 for more detail). The initial risk assessments
in each ROD determined the human and/or ecological risks exceeded the EPA’s average or
reasonable maximum exposure risk management criteria. Final chemicals of concern (COCs)

specified in the RODs for each OU are summarized in Table 3-2.

Table 3-2
Chemicals of Concern
Chemicals OUl | OU2 | OU4 | OU5 | OU6 |DP098

Surface Water
Benzene X
Ethylbenzene X
Toluene X
Total Aromatic Hydrocarbons X
Total Aqueous Hydrocarbons X
Sheen X

Groundwater
1,1,1-Trichloroethane X
1,1,2-Trichloroethane X
1,1,2,2-Tetrachloroethane X
1,1-Dichloroethene X X
1,2-Dibromoethane X
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Table 3-2
Chemicals of Concern, (Continued)

Chemicals OUl | OU2 | OU4 | OU5 | OU6 |DP098
1,2-Dichloroethane X X
cis-1,2-Dichloroethene X X
Benzene X X X X
Ethylbenzene X X X
Manganese X
Methylene Chloride X
Tetrachloroethene X X
Toluene X X X
Trichloroethene X X X X X
Vinyl Chloride X X
Xylenes X

Soil

Benzene, Toluene, Ethylbenzene, and X
Xylenes (BTEX)
1,1,-Dichloroethene X
cis-1,2-Dichloroethene X
Diesel-Range Organics (DRO) X X
Gasoline-Range Organics (GRO) X X
Jet Fuel X
Tetrachloroethene X
Total Fuel Hydrocarbons (TFH) — diesel X
Trichloroethene X
Xylenes X
Exposed Landfill Debris X
Lead X

Sediment
cis-1,2,-Dichloroethene X
Trichloroethene X

Notes:

X indicates whether the contaminant was present at the time of the ROD
For definitions, see the Acronyms and Abbreviations section.
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4.0 REMEDIAL ACTIONS

Initial plans, remedial action objectives (RAOs), selected remedy descriptions, remedy
implementation history, and current status of the remedies associated with each OU are
presented in this section. LUCs (referred to in the OU1, OU2, OU4, OUS5, and OU6 RODs as
institutional controls) that have been implemented on site are discussed separately in
Section 4.7.

41 OPERABLEUNIT1

OUL is located in the southeastern portion of the base, next to Vandenberg Avenue and
immediately north of Ship Creek (Appendix A, Figure A-2). OUL is currently more than
60 acres in size. In the past, it consisted of five general waste disposal areas designated
LF005, LFO07, LF013, OT056, and LFO059. Various types of material were disposed of,
including general refuse, scrap metal, used chemicals, construction debris, and drums of

asphalt. Table 2-1 includes a brief chronology of milestone events at OU1.

The OU1 ROD, signed on September 28, 1994 (USAF, 1994), selected a remedial action that
included LUCs and groundwater monitoring. A CERCLA Site Closure Report documented
NFA pursuant to formal closure of LF005, LF007, LF013, and OT056 on July 21, 2004
(USAF, 2004b) because groundwater monitoring results at these sites were consistently below
cleanup levels. Four sites in the vicinity of these closed sites with the same names but
different boundaries continue to be managed as part of a landfill closure permit under the
jurisdiction of the Alaska Solid Waste regulations (18 AAC 60 [ADEC, 2013]).

Only LFO059 remains part of OU1l under CERCLA. The LUC remedy component was
updated/clarified in memoranda to the site file (USAF, 1997a, 2010e). RAOs were developed
to specify actions needed to protect human health and the environment. The RAO, stated as a
“goal” in the OUl ROD (USAF, 1994), is to prevent ingestion/direct contact with
groundwater containing contaminants at concentrations in excess of background or EPA

maximum contaminant levels (MCL), whichever is greater. Site-specific COCs and their
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cleanup levels, as defined in the OU1 ROD, are presented in Table 4-1. See the OU1 ROD for

more information about exposure routes, receptors, and remediation goals.

Table 4-1

Cleanup Levels at Operable Unit 1

Chemical of Concern

ROD-Established Cleanup
Level

Basis for Cleanup Level

Groundwater (ug/L)

1,2-Dibromoethane 0.05 MCL
Manganese 9,100 Background
Trichloroethene 5.0 MCL
Vinyl Chloride 2.0 MCL
Note:

For definitions, see the Acronyms and Abbreviations section.

The COC 1,2-Dibromoethane is an additive to leaded gasoline. Manganese is a naturally

occurring metal in the soil around Anchorage and was the only contaminant consistently

observed throughout the OU. Trichloroethene (TCE) and vinyl chloride are solvents most

likely present due to past disposal activities.

4.1.1 Operable Unit 1 Remedy Implementation and Status

Implementation of the OU1 ROD components was documented in a remedial action report

(USAF, 1998d). The major components of the selected remedy and the current status of each,

through 2013 are provided in Table 4-2 and discussed in the text that follows.
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Table 4-2
Operable Unit 1 Remedy Implementation Status

Remedy Component Brief Status
Implement LUCs, which include: Implemented March 1994,
e Restrict land use and define areas Details on LUC implementation are clarified
designated for recreational use. in Memoranda to the Site File in 1997 and

2010, and the May 2011 673d Air Base Wing
Instruction 32-7003 Land Use Control
Management. No LUC breaches were
identified during the period under review.

e Enforce base policy prohibiting
installation of groundwater wells into the
shallow aquifer.

e Securing of existing water supply and
groundwater monitoring wells

LUCs will be managed and implemented in
accordance with the 2010 LUC Memorandum
to the Site File for Operable Units (OUs) 1, 2,
4, and 5 (USAF, 2010e). Additionally, the
LUC boundaries are depicted in Figure 4.1 of
the 2010 LUC Memorandum to the Site File
for Operable Units (OUs) 1, 2, 4, and 5
(USAF, 2010¢)

Monitor groundwater for five years, or until | Cleanup levels were met for

the groundwater no longer poses an 1,2-dibromoethane in 1996, vinyl chloride in
unacceptable health risk. 1997, and manganese in 2001. Groundwater
cleanup levels for all COCs were met at
LF005, LFO07, LF013 and OT056, leading to
the removal of these sites from CERCLA in
2004.

Monitoring is ongoing at LF059, where only
TCE remains above the cleanup level.

Five-year review to assess the protectiveness |Ongoing (1998, 2003, 2008, and 2013).
of the remedial action.

Periodic evaluation of monitoring results to | Ongoing for LF059.
determine if there is a need for further
remedial action.

Note:
For definitions, see the Acronyms and Abbreviations section.

All remedial actions are operational and functional at OU1. The status of the active remedy
components through 2013 is provided below. LUCs (see Section 4.7) have been established

(USAF, 19974, 1998d) and are being maintained to prevent exposure until cleanup levels are
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attained. Annual LUC inspections and site visits performed during the five-year review
process ensure that the implemented LUCs are in place and effective. Details regarding
implementation of LUCs at OU1 are clarified in the memoranda to the site file in 1997 and
2010 and in the Base General Plan. The 2011 673d Air Base Wing Instruction 32-7003
May 19, 2011 (USAF, 2011a) defines how JBER will manage the LUC process. Following
the establishment of JBER in 2010, the 673d Air Base Wing Instruction 32-7003
(May 19, 2011 [USAF, 2011a]) was revised to include LUCs from both installations to ensure
consistency regarding the implementation of LUCs and to define management and

compliance responsibilities.

Since 2003, groundwater monitoring at LF059 has focused on annual monitoring of two wells
(LF59MW-02 and LF59MW-03) for volatile organic compounds (VOC). As recommended in
the Third Five-Year Review Report (USAF, 2008a), compliance monitoring results from
upgradient wells at former LFO07 were considered when evaluating the effectiveness of the
remedy at LF059. Figure C-1 in Appendix A presents the historical concentrations of COCs at
LF059 wells.

Groundwater monitoring results are evaluated annually, including trend analysis of COCs and
assessment of natural attenuation parameters. Historical data concerning the number of wells
sampled annually at OU1 are provided in Appendix H. TCE is the only groundwater COC
that remains above the cleanup level. The most recent data (USAF, 2013) show that the
remedy is performing as envisioned in the ROD, albeit more slowly. Natural attenuation
parameters measured in the field (conductivity, dissolved oxygen, and oxidation-reduction
potential) indicate that geochemical conditions at LF59MW-02 and LF59MW-03 fluctuate
between weakly reducing and weakly oxidizing; significant reductive dechlorination is
unlikely to occur under these conditions. The most recent assessment of the performance of
the natural attenuation remedy for OU1 LF059 can be found in the 2011 Zones 1, 2, and 3
Annual Report (USAF 2012b). Although Mann-Kendall trend analysis at the source area
indicates no identifiable trend in TCE concentrations, plume boundaries appear stable
(Appendix G).
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As discussed previously, LF005, LF007, LF013 and OT056 were closed under CERCLA in
2004 (USAF, 2004b), when the sites were transferred to the JBER-E Compliance Program,
which conducts activities necessary to manage former landfills such as erosion control and
groundwater sampling as required by 18 Alaska Administrative Code (AAC) 60. Under the
Compliance program, former OULl sites LF005, LF007, and LFO013 were capped with
evapotranspiration covers in 2005 through 2007 to comply with Alaska Solid Waste
Management regulations (18 AAC 60 [ADEC, 2013]). These caps were designed to prevent
storm water infiltration into the landfills, limiting leachate migration to groundwater. During
the Compliance program’s routine groundwater monitoring at wells LFOS5GW-2B and
OU1LLF-19 in 2006, elevated levels of TCE were observed (Appendix C, Figure C-1).
Consequently, the Compliance program commissioned a characterization study to determine
the nature and extent of the groundwater contamination; the study was performed in 2006
(USAF, 2007a). The study identified two chlorinated solvent plumes; however, only one
appears to affect LFO59 — the TCE plume that appears to originate at or near LFO07 and may

be the source of TCE contamination at LF059.

While the cause of the increased TCE concentrations downgradient of the landfill area is
unknown, it is suspected that the evapotranspiration landfill covers may be causing changes to
the hydraulics of the area. The full impact of the covers may not be realized until the plants
reach maturity, which is predicted to occur approximately seven years after cap
construction/planting (approximately 2013 for LF007). Quarterly monitoring at LFOSGW-2B
and OU1LF-19 has occurred under the Compliance program (Appendix C, Figure C-1). TCE
concentrations at LFOSGW-2B have fluctuated slightly near the cleanup level since 2008.
Concentrations of TCE have exceeded the cleanup level at monitoring well OU1LF-19 since
2006, with exception of the fourth quarter 2011 sampling event. Mann-Kendall trend analysis
indicates no identifiable trend in TCE concentrations at LFOSGW-2B; however, a decreasing
trend was identified for monitoring well OU1LF-109.

4.1.2 Operable Unit 1 System Operations and Maintenance

Annual system operations and maintenance (O&M) costs include planning and management,

sampling, monitoring, reporting, and five-year reviews. Annual LUC management costs
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include site inspections, photographic documentation, and reporting. In the ROD, annual costs
for the OU1 remedy were estimated to be $48,000 per year (USAF, 1994a). Monitoring costs
for OU1 were originally greater than predicted in the ROD but decreased dramatically after
2002, due primarily to the elimination of CERCLA monitoring at all OU1 sites except for
LF059. With the exception of 2008, the annual monitoring costs at OU1 have continued to
decrease. Historical O&M costs associated with OU1 are provided in Appendix H.

4.2 OPERABLE UNIT 2

OU2 consists of two source areas, ST020 and ST041, located in the central and western

portion of the base, respectively (USAF, 1995b). Briefly described:

e STO020 is the former site of a 338,000-gallon UST that was used to store Bunker C fuel oil,
waste oils, used solvents, and other wastes. The tank, associated piping, and contaminated

soils at ST020 were removed in 1990, which resulted in a NFA determination in the OU2
ROD (see Section 3.2.2, Bullet #3). ST020 is not included in this five-year review.

e STO041 (Appendix A, Figure A-2) is the former site of four 1-million-gallon USTs. An
interim remedial action ROD was signed September 1, 1992 (USAF, 1992), resulting in
the design, installation and operation of a free-product and dissolved-phase recovery and
treatment system at ST041 beginning in October 1993. The free-product recovery system
met its requirements and was shut down in 1999 (USAF, 1999a).

The OU2 ROD was signed on May 19, 1995 (USAF, 1995b) and included source removal
(tanks, piping and contaminated soil), continued operation of the free-product recovery
system, groundwater and surface water monitoring to assess natural attenuation, and LUCs to
prevent access to contaminated groundwater and soils at ST041. The COCs for both
groundwater and surface water are fuel-related chemicals that are attributed to past operations
and/or spills associated with the USTs. Following the establishment of JBER in 2010, the
673d Air Base Wing Instruction, 32-7003, May 19, 2011 USAF, 2011a) was revised to
include LUCs from both installations to ensure consistency regarding the implementation of
LUCs and to define management and compliance responsibilities. A brief chronology of

events occurring at OU2 has been provided in Table 2-1.

RAOs were developed in the OU2 ROD to specify actions needed to protect human health
and the environment (USAF, 1995b). The RAOs define the COCs as listed in Table 4-3,
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exposure routes and receptors, and remediation goals, which are defined as an acceptable

contaminant level for each exposure route. RAOs specified in the OU2 ROD are as follows:

e Prevent ingestion and contact with groundwater containing contaminants in concentrations
in excess of background or MCLs, whichever is greater;

e Prevent use of groundwater for aquaculture, or if aquaculture use is proposed in the future,
treat water to an acceptable level;

e Prevent contaminated seep water (surface water) from entering wetlands;

e Reduce further migration of contaminants due to free-phase product currently at the water
table and of any residual product that may exist in piping and underground tanks;

e Prevent migration of contaminants found in soil that would result in groundwater
contamination in excess of MCLs or health-based levels;

e Attain residual contaminant levels which would restore groundwater as a potential source
of drinking water; and

e Compliance with all action-, chemical-, and location-specific applicable or relevant and
appropriate requirements (ARARS).

Final remediation goals for groundwater include preventing ingestion or direct contact with
groundwater containing contaminants with conce