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COPEC contaminant of potential ecological concern
CsMm conceptual site model
CT central tendency
DCE dichloroethene
DNAPL dense non-aqueous phase liquid
DoD United States Department of Defense
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EcoRA ecological risk assessment
EE/CA engineering evaluation/cost analysis
FFA Federal Facilities Agreement
FS feasibility study
GRO gasoline-range organics
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HQ hazard quotient
IRIS Integrated Risk Information System
IS Intelligence Squadron
LTTD low-temperature thermal desorption
LUC land use control
MCL maximum contaminant level
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mg/L milligrams per liter
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NCP National Oil and Hazardous Substances Pollution Contingency Plan
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O&M operation and maintenance
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ou operable unit
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PRG preliminary remediation goal
RAO remedial action objective
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PART | DECLARATION

SITENAME AND LOCATION

Elmendorf Air Force Base
Site DP98
Anchorage, Alaska

Comprehensive Environmental Response, Compensation, and Liability Information System (CERCLIYS)
I dentification Number: AK 8570028649

STATEMENT OF BASISAND PURPOSE

This record of decision (ROD) presents the selected remedy for environmental contamination at DP98,
Elmendorf Air Force Base (AFB). The selected remedy was chosen in accordance with the
Comprehensive Environmental Response, Compensation, and Liability Act of 1980 (CERCLA), as
amended by the Superfund Amendments and Reauthorization Act of 1986 (SARA), and, to the extent
practicable, the National Oil and Hazardous Substances Pollution Contingency Plan (NCP). This decision
on the selected remedy is based on the Administrative Record file for ElImendorf AFB, DP98.

The U.S. Environmental Protection Agency (USEPA) and the State of Alaska Department of
Environmental Conservation (ADEC) concur with the selected remedy.

ASSESSMENT OF THE SITE

The response action selected in this ROD is necessary to protect the public health or welfare or the
environment from actual or threatened releases of hazardous substances into the environment. Such a
release or threat of release may present an imminent and substantial endangerment to public health or
welfare or the environment.

DESCRIPTION OF SELECTED REMEDY

The selected remedy for DP98 addresses a source area that has released the following chlorinated
contaminants: trichloroethene (TCE), tetrachloroethene (PCE), cis-1,2-dichloroethene (DCE), 1,1-DCE,
and vinyl chloride. Theremedy is part of a basewide effort to clean up CERCLA contaminated areas.

The selected remedy for DP98 will address the potential threat to human health and the environment from
contaminated soil, sediment, and groundwater. The remedy will excavate and dispose of contaminated
sail, which will remove chlorinated contaminantsin soil that are acting as a source material, constituting a
principal threat because of high contaminant concentrations and subsurface mobility. The remaining soil
and sediment contaminants will be remediated via natural attenuation. Monitored natural attenuation
(MNA) will be used to remediate groundwater containing chlorinated contaminants that represent a
principal threat to human health and the environment. The selected remedy will reduce contamination at
the site to attain the chemical-specific applicable or relevant and appropriate requirements (ARARS)
established for DP98.

The major components of the selected remedy are described in the following subsections.
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Source Material Remova

Excavation will be limited to soil within a 25-foot radius of soil boring DP98-SB01, where the greatest
TCE concentrations were detected, adjacent to the end of the drain tile north of Building 18224 (Figure 9-
2). The latera limits of excavation were established using conservative estimates based upon the lateral
extent of soil contamination around the tile drain. Based on available data, the 25-foot radius around the
soil boring encompasses the lateral zone with the highest TCE concentrations. Considering the depth to
groundwater, soil will be excavated down to ten feet or to the water table, whichever is encountered first.
Assuming that the soil from the ground surface to five feet below ground surface (bgs) is not
contaminated due to the depth of the end of the drain tile, the soil volume proposed for this limited
removal and treatment is estimated to be approximately 360 cubic yards. Excavated soil will be
transported to a treatment, storage, and disposal facility in the lower 48 states that is acceptable for
disposa of CERCLA waste under the Off-site Disposal Rule (40 CFR §300.440). Clean soil (i.e.,
laboratory analyzed) will be identified and used for backfilling the open excavation at DP98. It has been
estimated that one construction season will be required for the limited source removal.

Monitored Natural Attenuation

The MNA component of the selected remedy has three sub-components to assess the effectiveness of
MNA: 1) natural attenuation of contaminants in groundwater, soil, and sediment; 2) a treatability study to
determine the effectiveness of the natural attenuation at/around the 190-foot topographic contour; and 3)
an evaluation/compilation of groundwater data collected during the first five years of monitoring.

Natural Attenuation

Natural attenuation is the remedy for low concentration contaminants remaining at DP98 after the limited
soil removal is completed. The U.S. Air Force (Air Force) will monitor the actual performance of the
natural attenuation remedy in accordance with the following monitoring guidelines.

e Frequencies for groundwater and seep monitoring will be based on the sampling
guidelines provided on Figure 12-1.

o Surface water samples will be collected from the kettle pond annually as a point of
compliance and sampled for the same sampling suite as the groundwater contaminants of
concern (COCs).

e Theanaytical testing of water samples will monitor concentrations of the COCsin Table
8-1, daughter products, and other analytes, as appropriate. In addition, field-testing will
monitor changes in site conditions. Analytes and field parameters will be measured to
track changes in contaminant migration as well as to monitor the progress of natural
attenuation.

o Natura attenuation in soil and sediment will not be monitored prior to collecting soil
confirmation samples.  Confirmational sampling will be conducted to confirm
effectiveness of the natural attenuation of soil and sediment only after groundwater
chemical-specific ARARs in Table 8-1 have been achieved. Due to the heterogeneity of
soils, sampling for MNA parameters is unpredictable and inaccurate for use in
characterization of subsurface conditions. Therefore, the intent is to collect only
groundwater samples until the groundwater chemical-specific ARARs in Table 8-1 have
been achieved, and at that point, further characterization of the soil and sediment will be
attempted.  Chemical-specific ARARs for groundwater will be met when two
consecutive sampling events indicate COCs are below Table 8-1 values.
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MNA is believed to be an appropriate remedy for the protection of human health and the environment and
is capable of achieving site-specific remedial action objectives (RAOs) within a time frame that is
reasonable in comparison with other alternatives. Two lines of evidence indicate that MNA is an
appropriate remedy and are described in the Remedial Investigation/Feasibility Study (RI/FS): plume
stability and a decrease in contaminant concentrations.

Treatability Sudy

After completion of the source removal identified in Section 12.2.1, atreatability study will be undertaken
in the area of the 190-foot topographic contour to evaluate the effectiveness of natural attenuation in this
area. The limited data collection to date indicates an uncertainty about the effectiveness of natural
attenuation around and downgradient from this contour level. The objectives of this treatability study are:

o To assess the feasibility of enhancing the natural attenuation process by evaluating the impact of
adding an additional nutrient source;

o To determine if this “enhanced” natural attenuation would significantly reduce the predicted
cleanup time frames;

o To fill data gaps from the RI and evaluate the possible presence of dense non-aqueous phase
liquids (DNAPLS); and

e To evaluate MNA in groundwater. Trends of declining COCs and predictive groundwater
modeling will be used as lines of evidence to indicate that MNA is successfully remediating
groundwater. The treatability study will be conducted within one year of implementing the
selected remedly.

The 190-foot topographic contour is shown on Figure 1-2. This contour represents the beginning of a
steep downward slope of the land that results in a depth to groundwater much less than that in the source
area. Thereis uncertainty about the effectiveness of natural attenuation below this contour level because
localized aerobic conditions are present due to the shallow groundwater levels. Anaerobic conditions,
such as those present near the source area, are necessary for the degradation of chlorinated solvents such
as PCE and TCE. However, daughter products of these chlorinated solvents that are produced during the
anaerobic biodegradation process are readily biodegraded once they reach aerobic conditions. The
treatability study will also evaluate enhanced monitored natural attenuation with the goal of decreasing
the remedial time frame for the chlorinated solventsif observations in Section 12.2.2.3 are met.

Evaluation/Compilation of Groundwater Data

After the first five years of groundwater monitoring, the Air Force will evaluate the progress of MNA.
This evaluation will compile, analyze, and review all data collected, including information from the
RI/FS, the MNA identified in Section 12.2.2.1, and the treatability study identified in Section 12.2.2.2 to
determine the effectiveness of MNA. Additional groundwater modeling will be completed to provide
updated estimates for the time frames to meet the cleanup goals.

If during this evaluation, the data indicates contaminant concentrations in groundwater are not declining
as estimated, the Air Force, USEPA, and ADEC may reconsider the remedy decision. One or more of the
following observations could lead to reconsideration of the remedy:

¢ Increase in parent contaminant concentrations indicating that other sources may be present;

e Concentrations of parent contaminants and/or daughter products may indicate that the
estimated cleanup time frames may not be reached; and
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e Plume of primary contaminants and/or daughter products increases significantly in aerial or
vertical extent and/or volume from that predicted by modeling estimates.

These observations could trigger the implementation of enhanced monitored natural attenuation.

This evaluation/compilation of groundwater data is not intended to satisfy the five-year review
requirements identified in Section 13.6.

Duration/Termination of Monitored Natural Attenuation

Under the selected remedy, MNA will continue until groundwater contamination is no longer a threat to
human health and the environment, verified by two years of consecutive sampling events where analytical
results show that the COCs are less than the chemical-specific ARARs in Table 8-1. Sampling for
individual groundwater COCs may be discontinued at any time two sampling events show concentrations
are below chemical-specific ARARs. However, during the final two rounds of groundwater monitoring,
samples will be collected and analyzed for al of the COCs in Table 8-1. Surface water that is
downgradient of the site and is believed to be in contact with groundwater from the site will be monitored
until such time as all groundwater COCs meet chemical-specific ARARS.

Once it has been verified the groundwater COCs are below chemical-specific ARARS, confirmational
sampling will be conducted to verify that soil and sediment COCs are below associated chemical-specific
ARARsin Table 8-1.

Currently, it is estimated natural attenuation will clean up groundwater within 35 to 75 years and soil
outside the excavated source area within 18 to 48 years. Two methods, fate and transport mechanism for
chlorinated solvents in groundwater and mass flux cal culations, were used to estimate the time frames to
meet the cleanup levels through MNA. These estimates may be revised once the evaluation identified in
Section 12.2.2.3 is compl eted.

Land Use Controls

Land Use Controls (LUCs) are an integral part of the selected remedy at DP98. The LUCs are designed
to prevent activities that could affect the performance of the other components of the selected remedy,
prevent the migration of contaminants in groundwater, and maintain current land uses at DP98 to protect
human health and the environment.

The specific LUCs at DP98 are as follows:

o Excavating, digging, or drilling in the area shown on Figure 9-1 in Part Il of this ROD is
restricted to reduce the possibility of migration or exposure to contaminants that exceed the
chemical-specific ARARs in Table 8-1. |f contaminated soil that exceeds chemical-specific
ARARs is excavated, it cannot be transported to or disposed of at another location on base.
Excavated soil will be transported to a disposa facility in the lower 48 states, which is
acceptable for disposal of CERCLA waste under the Off-site Disposal Rule (40 CFR
§300.440). No dewatering of excavations or trenches will be allowed unless contaminated
water is treated prior to use or disposal. Any excavations or drilling greater than ten feet bgs
will require engineering controls to prevent downward migration of contamination and to
protect the groundwater aquifer.

e The use of contaminated groundwater throughout DP98 for any purpose including, but not
limited to, drinking, irrigation, fire control, dust control or any other activity, is prohibited.
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e The current land use as shown on Figure 9-1 will be maintained to reduce the possibility of
exposure to contaminants.

The Air Force is responsible for implementing (to the degree controls are not already in place),
monitoring, maintaining, reporting, and enforcing the identified controls. If the Air Force determines that
it cannot meet specific LUC requirements, it is understood that the remedy may be reconsidered, and that
additional measures may be required to ensure the protection of human health and the environment.

Land Use Control Performance Measures

Specific measures will be implemented to restrict access, limit exposure and use of contaminated
groundwater, sediment, and soil. These measures include the inclusion/documentation of LUCs in the
Base General Plan, maintaining existing administrative controls through reviews of work clearance
permits, and periodic inspections of the site, as described below.

Base General Plan

The Base Genera Plan will include the specific LUCs identified in Section 12.2.3, the current land uses
and alowed uses of the site, and the geographic LUC boundaries. The section describing the specific
controls will also refer the reader to the Base Environmental Flight if more information is needed. The
Base General Plan will contain a map indicating locations of LUCs at DP98 and the associated LUCs for
each area. The Air Force will notify USEPA and ADEC 30 days prior to making any changes to the Base
General Plan, which could affect these restrictions and controls.

The Air Force shall seek prior concurrence from USEPA and ADEC to (&) terminate LUCs, or (b) modify
current land use(s). In addition, the Air Force shall seek prior concurrence before any anticipated action
that may disrupt the effectiveness of the LUCs, or any action that may alter or is inconsistent with the
land use assumptions or land uses described in this ROD.

Base Administrative Procedures

Separate controls are in place and enforced by the Air Force to prevent inappropriate soil and
groundwater exposure at DP98. The Air Force currently requires al projects resulting in soil disturbance
of greater than four inches bgs to follow Wing Instruction 32-1007. Thisinstruction requires the
proponent to obtain an approved Work Clearance Request (3 WG Form 3) from the 3" Civil Engineer
Squadron. The Air Force will ensure that these or similarly protective procedures are maintained and
complied with. At DP98, no permit shall be issued for any activity that creates exposure or potential
exposure inconsistent with the assumptions underlying remedy selection or would allow changesin land
use inconsi stent with use restrictions

Monitoring and Reporting

The Air Force will conduct periodic monitoring (at least annually) and take prompt action to restore,
repair, or correct any LUC deficiencies or failures identified at DP98. Periodic monitoring will be
documented on site inspection checklists. These checklists will be used to document compliance with
DP98'sLUCs.

The Air Force shall provide notice to USEPA and ADEC as soon as practicable but no later than ten days
after discovery of any activity that is inconsistent with the LUC requirements, objectives or controls, or
any action that may interfere with the effectiveness of the LUCs. The Air Force shall include in such
notice a list of corrective actions taken or planned to address such deficiency or failure. The Air Force
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will timely submit to USEPA and ADEC, for information only, an annual monitoring report on the status
of LUCs. The report will also be filed in the facility site file and Information Repository. The report
shall contain:

o A statement as to whether all LUC objectives defined herein are being met, including
summary results of verifications and ingpections of all areas subject to use restrictions; and

e A description of any deficiencies in the LUCs and what efforts or corrective measures have
been or will be taken to correct these deficiencies.

Duration/Termination of Land Use Controls

The LUCY/Ingtitutional Controls shall remain in place until the concentration of hazardous substances in
the soil and groundwater are at such levels to allow for unrestricted use and exposure.  Groundwater
contamination will be verified by two years of consecutive sampling events where analytical results show
that the COCs are less than the chemical-specific ARARs in Table 8-1. Soil and sediment contamination
will be verified by confirmational sampling where analytical results show that the COCs are less than the
chemical-specific ARARs in Table 8-1. Confirmational sampling for soil and sediment will be conducted
once groundwater COC concentrations have met chemical-specific ARARs. Once chemical-specific
ARARs are met, the areawill be designated for “unlimited use and unrestricted exposure’.

Property Transfer

The Air Force will provide notice to USEPA and ADEC, consistent with CERCLA Section 120(h), at
least six months prior to any transfer or sale of DP98 including transfers to private, state or local entities,
so that USEPA and ADEC can be involved in discussions to ensure that appropriate provisions are
included in the transfer terms or conveyance documents to maintain effective LUCs. If it is not possible
for the Air Force to notify USEPA and ADEC at least six months prior to any transfer or sale, then the
Air Force will notify USEPA and ADEC as soon as possible but no later than 60 days prior to the transfer
or sale of any property subject to LUCs. In addition to the land transfer notice and discussion provisions
above, the Air Force further agrees to provide USEPA and ADEC with similar notice, within the same
time frames, as for federal to federal transfer of property accountability and administrative control to
ADEC. Review and comment opportunities afforded to USEPA and ADEC as to federal-to-federa
transfers shall be in accordance with all applicable federal laws. All notice and comment provisions
above shall also apply to leases, in addition to land transfers or sales.

STATUTORY DETERMINATIONS

The selected remedy is protective of human health and the environment, complies with federal and state
requirements that are applicable or relevant and appropriate to the remedial action, is cost effective, and
utilizes permanent solutions and alternative treatment technologies to the maximum extent practicable.
This remedy also satisfies the statutory preference for treatment as a principal element of the remedy (i.e.,
reduces toxicity, mobility, or volume of contaminants as a principal element through treatment).

The remedy will result in hazardous substances in soil, groundwater, and sediment remaining on-site
above concentrations that alow for unlimited use and unrestricted exposure for the foreseeable future.
The remedy is expected to take longer than five years to achieve cleanup levels. Therefore, an evaluation
of the protectiveness of this selected remedy will be included in the next five-year review for Elmendorf
AFB, scheduled for completion in November 2008. Five-year reviews will continue until cleanup goals
have been met.

DP98 Record of Decision, Fina 6 Part |
Elmendorf Air Force Base, Alaska May 2004



RECORD OF DECISION DATA CERTIFICATION CHECKLIST

The following information is included in the decision summary section of this ROD (Part I1). Additional
information can be found in the Administrative Record file for DP98, ElImendorf AFB, Alaska.

¢ COCsand their respective concentrations (Section 5.4);
o Basdlinerisk represented by the COCs (Section 7.0);
e Chemical-specific ARARs established for COCs and the basis for these levels (Section 8.0);

o A description of how source materials constituting principal threats are addressed (Section
9.0);

e Current and reasonably anticipated future land use assumptions and current and potential
future beneficia uses of groundwater used in the baseline risk assessment and ROD
(Section 6.0);

o Potentia land and groundwater use that will be available at the site as a result of the selected
remedy (Section 12.2.3.5);

o Estimated capital, annual operation and maintenance (O&M) and total present worth costs,
discount rate, and the number of years over which the remedy cost estimates are projected
(Section 12.3); and

o Key factor(s) that led to selecting the remedy (i.e., how the selected remedy provides the best
balance of tradeoffs with respect to the balancing and modifying criteria, highlighting criteria
key to the decision) (Section 12.1).
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PART Il  DECISION SUMMARY

This decision summary provides a description of the site-specific factors and analyses that led to selection
of the remedy for DP98 at ElImendorf Air Force Base (AFB), Alaska. In identifying the selected remedy,
the United States Air Force (Air Force), in consultation with the U.S. Environmental Protection Agency
(USEPA) and the Alaska Department of Environmental Conservation (ADEC), considered many factors
(the site background, nature and extent of contamination, and an assessment of human health and
environmental risks), and identified and evaluated several remedial aternatives.

The decision summary also describes the involvement of the public throughout the remedia
investigation/feasibility study (RI/FS) process, and the environmental programs, regulations, and statutes
that may relate to or affect the cleanup alternatives considered for this site. The decision summary
concludes with a description of the selected remedy and a discussion of how the remedy meets the
requirements of the Comprehensive Environmental Response, Compensation and Liability Act
(CERCLA), as amended by the Superfund Amendments and Reauthorization Act of 1986 (SARA), and to
the maximum extent practicable, the National Oil and Hazardous Substances Pollution Contingency Plan
(NCP).

Documents supporting this decision summary are included in the ElImendorf AFB Administrative Record
filefor DP98.

The lead agency for remedia activities at DP98, Elmendorf AFB, is the Air Force. Funding is provided
by the Environmental Restoration Account; a funding source approved by Congress to clean up
contaminated sites on U.S. Department of Defense (DoD) installations.

1.0 SITENAME, LOCATION, AND DESCRIPTION

Elmendorf AFB (Comprehensive Environmental Response, Compensation, and Liability Information
System [CERCLIS] Identification Number AK8570028649) is located approximately two miles north of
downtown Anchorage, Alaska (Figure 1-1). It is bordered to the north and west by the Knik Arm of the
Cook Inlet, to the east by the United States Army’s Fort Richardson, and to the south by a light industrial
area and land owned by the Alaska Railroad. Elmendorf AFB, which was opened in 1940, provides
defense for the United States through air superiority, surveillance, logistics, and communications support.

DPO8 is located in afacility situated in the northwestern portion of Elmendorf AFB. The facilities at this
location were built in the early 1950s. The site includes a former vehicle maintenance facility (Building
18224), a three-story concrete office building (Building 18220), two nearby underground storage tanks
(USTs), and an approximately 27-acre fan-shaped area of undeveloped woodland extending north and
west of the perimeter fence (Figure 1-2). DP98 is bounded by undeveloped woodland to the east, the
main portion of Building 18220 and Fairchild Avenue to the south, a ¥>-acre kettle pond and undevel oped
wetland to the north, and an antenna array to the west.
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Figure 1-2. Site Diagram
DP98, Elmendorf AFB
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20 SITE HISTORY AND ENFORCEMENT ACTIVITIES

This section provides a summary of background information and activities that led to the current situation,
federal and state involvement in the site investigations, and the CERCLA response actions conducted at
DP98 to date.

21 Site History

Petroleum hydrocarbon (fuel and oil compounds) contamination was first discovered at DP98 in 1995
during the replacement of a 3,000-gallon UST. During the UST excavation, soil surrounding the tank was
sampled and analyzed for diesel-range organics (DRO) and gasoline-range organics (GRO). Diesel fuel
was detected in the soil at concentrations greater than ADEC cleanup levels (18 AAC 75.341).
Approximately 65 cubic yards of contaminated soil were removed and treated at an off-site facility.
During the UST removal, a 25,000-gallon diesdl tank was emptied and abandoned in place. The Air
Force conducted several field investigations between 1996 and 1999 to determine the extent of fuel
contamination in the soil and groundwater at DP98. During the 1997 field investigation, chlorinated
solvents (cleaning and degreasing chemicals) such as tetrachloroethene (PCE), trichloroethene (TCE),
1,1,1- trichloroethane (TCA), and cis-1,2-dichloroethene (cis-1,2-DCE) were discovered at very low
concentrations in the soil approximately 400 feet northwest of the USTs.

Due to the presence of volatile organic compound (VOC) contamination in the soil, soil gas, and
groundwater samples, the Air Force determined a larger scale investigation was necessary. In 2000, the
Air Force evaluated the extent of the chlorinated solvent contamination in both soil and groundwater.
This study identified TCE, cis-1,2-DCE, and 1,1-DCE contamination at concentrations greater than
previoudly identified and above state and federal cleanup levels. An engineering evaluation/cost analysis
(EE/CA) was performed to better delineate the nature and extent of fuel and VOC contaminants at DP98.
A detailed evaluation of the nature and extent of contamination at DP98 for fuel and VOC contaminants
isincluded in the 2001 EE/CA report, aswell as, in the RI report.

The Air Force completed an RI/FS at DP98 in 2003. The results of the RI/FS revealed that contaminants
are present in the soil, sediment, and groundwater at DP98 at concentrations greater than cleanup levels.
To more completely describe the site conditions, data from all new and past investigations are included in
the 2003 RI/FS report.

The contamination at DP98 is a result of releases of petroleum hydrocarbons and chlorinated solvents to
the environment. Petroleum hydrocarbons were likely released to soil and groundwater from leaks and
overfilling of the original USTs that serviced Building 18224. Substances from these leaks migrated
down through soil to groundwater. Chlorinated solvents were most likely released from Building 18224
when it was used as a vehicle maintenance facility.

2.2 Enforcement Activities

In August 1990, the USEPA added Elmendorf AFB to the National Priorities List (NPL). On November
22, 1991, the Air Force, USEPA, and ADEC signed a Federa Facilities Agreement (FFA) for Elmendorf
AFB. The contaminated areas of Elmendorf AFB were divided into six operable units (OUs), each to be
managed as a separate region and investigated according to different schedules. DP98 was added to the
FFA on August 28, 2002, and a schedule for cleanup was negotiated and included in the ElImendorf AFB
FFA.
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3.0 COMMUNITY PARTICIPATION

Since the early 1990s, the Air Force has taken steps to inform and involve the public in the cleanup
activities at ElImendorf AFB. The Air Force has conducted the following activities for DP98 because
community participation in the decision-making process is akey element in achieving successful cleanup:

RI/FS Report and Proposed Plan. The RI/FS report and Proposed Plan for DP98 were
made available to the public on September 1, 2003. Copies can be found in the
Administrative Record for Elmendorf AFB at the information repositories maintained at the
Anchorage Resources Library & Information Services and at the University of Alaska
Anchorage Consortium Library in Anchorage, Alaska. Notices of the availability of these
two documents were published in the Anchorage Daily News on August 31 and September 1,
2003, and in the Eagle River Star and Anchorage Chronicle on September 2, 2003. The
Proposed Plan public comment period was held from September 1 to September 30, 2003.

Community Environmental Board. Base personnel meet biannually with representatives of
the community to discuss base environmental programs and solicit their comments. DP98
has been a topic of discussion.

Public Meeting. Base personnel held a public meeting on September 25, 2003, to discuss
DP98.

Information Repositories. In addition to the Administrative Record file maintained at the
3rd Civil Engineering Squadron Environmental Flight on Elmendorf AFB, copies of the
Administrative Record are located in information repositories at the University of Alaska
Anchorage Consortium Library, at 3211 Providence Road, Anchorage, Alaska, and Alaska
Resources Library & Information Services, 3150 C Street, Suite 100, Anchorage, Alaska.

Mailing List. The base maintains a mailing list of parties interested in the restoration
program. News releases regarding the DP98 public meetings were released via the mail list.
Thislist was also used to distribute the Proposed Plan.

Quarterly Progress Reports. Quarterly progress reports are used to provide updates on the
status of cleanup activities for DP98. These documents are made available to the public via
the Environmental Restoration web page.

Environmental Restoration Web Page. Information on the Elmendorf AFB Environmental
Program can be found at:

http://www.elmendorf.af . mil/Othrorgs/Restorat/\Webdocs/I ndex.htm.

Public Notices. Public notices were used to advertise the availability of the Proposed Plan
and notify stakeholders of the public meeting.

News Releases. The 3rd Wing Public Affairs Office issued news releases in July and August
2003 announcing the availability of the Proposed Plan and the date of the public meeting.

Speakers Bureau. The 3rd Wing Public Affairs Office maintains a speakers bureau capable
of providing speakers versed in a variety of environmental subjects to military and civic
groups.

Responsiveness Summary. The Air Force's response to comments received during the
public comment period isincluded in the Responsiveness Summary, which isincluded as Part
I11 of this Record of Decision (ROD).

Other. The 3rd Wing Public Affairs Office also used electronic mail to notify interested
parties of the Proposed Plan and public meeting.
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4.0 BASEWIDE CERCLA ACTIVITIESAND THE SCOPE AND ROLE OF THE DP98
RESPONSE ACTION

In addition to DP98, there are nine other areas at Elmendorf AFB in various stages of cleanup: EE/CAs
are underway at two sites (SS83 and SA99), cleanup is complete at SA100, and RODs have been signed
for six OUs. To manage the basewide response action, the source areas on Elmendorf AFB were
organized into six OUs. Each OU is managed as a separate region and investigated according to its own
schedule. The Air Force has aready selected remedies for the six OUs at Elmendorf AFB. The RODs
addressing the six OUs and source areas are listed below.

e QU2 Interim ROD (September 1, 1992) — Interim remedy at Elmendorf AFB to reduce
further spread of fuel constituents from USTs through the recovery of floating product on the
groundwater surface and containment of seeps. A future ROD was to include a final remedy
for groundwater and soil at source area ST41.

e QU1 ROD (September 29, 1994) — Groundwater remediation at LF05, LF0O7, LF13, OT56,
and LF59.

e OU5 ROD (December 28, 1994) — Soil, sediment, groundwater, and surface water
remediation at ST37, ST38, SD40, SS42, ST46, and SS53. ST37 was the only site where
cleanup activities occurred. The other sites in OU5 were listed in the ROD as requiring no
further action (NFA).

e OU2 ROD (March 31, 1995) — Soil and groundwater remediation at ST20 and ST41. ST20
was listed in the ROD as a NFA site. ST41 wasthe only site where cleanup occurred.

e OU4 ROD (September 26, 1995) — Soil and groundwater remediation at SS10, SS18 (NFA),
FT23, SD24, SD25, SD26 (NFA), SD27 (NFA), SD28, and SD29.

e QU6 ROD (December 4, 1996) — Soil and groundwater remediation at LF02, LF03, LF04,
WP14, SD15, SS19, and SD73. SS19 and SD73 were listed in the ROD as NFA sites.

e QU3 ROD (December 5, 1996) — Soil and surface water remediation at SD16, SS21, SD31,
and SD52. All sites in OU3, with the exception of SS21, were listed in the ROD as NFA
sites. The SS21 remedy focused on removing polychlorinated biphenyl (PCB) contamination
in shallow soils.

After the RODs were developed and remedies implemented, petroleum hydrocarbon and chlorinated
solvent contamination in soil, groundwater, and sediment was identified at DP98. A remedia action
(cleanup) strategy has been devel oped to address the contaminants associated with chlorinated solvents at
DP98. The strategy places a priority on treating the chlorinated solvents first for the following reasons:

e Petroleum hydrocarbons assist with the breakdown of chlorinated solvents;

o Petroleum hydrocarbon contamination may be preventing further movement of the
chlorinated solvents; and

e The chlorinated solvents pose a higher risk to human health when compared to the petroleum
hydrocarbons.

When concentrations of chlorinated solvents in both groundwater and soil are below chemical-specific
ARARs, active remedial actions can be used to remediate any petroleum hydrocarbons remaining above
chemical-specific ARARSs.
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50 SITECHARACTERISTICS

This section presents a comprehensive overview of the site, including geographical and topographical
information, a description of the nature and extent of contamination, and the conceptual site model
(CSM). Results of investigations at DP98 are presented for context only and the ROD does not address
risks or remediation of petroleum hydrocarbons. See Section 14.0 for further clarification.

51 General Overview

This 27-acre site consists of Building 18220 (formerly Building 41-760), Building 18224 (formerly
Building 41-755), a guard building, and undeveloped land north of the facilities. Contamination at the
site appears to originate from Building 18224, which was used as a vehicle maintenance facility in the
1950s, and the associated USTs. Two USTSs used to store diesdl fuel were located on the southwest
corner of Building 18224. These tanks were removed or abandoned in place in 1995 and are thought to
have been the source of fuel contamination at DP98.

The antenna structure and Building 18224 have been identified as being eligible for the National Register
of Historic Places due to their association with the Cold War. There are no known archeological sitesin
the vicinity of DP98. A decaying homestead cabin located one-half mile north of the antenna structure
has been assigned an Alaskan Heritage Resource Survey number (ANC-912), but is not considered
eligible for the National Register of Historic Places.

Treated water supply to the facility originates from Ship Creek in the Arctic Valley and is provided
through a potable water main from Fort Richardson, located approximately ten miles to the northeast; no
domestic or industrial water supply wells are located within one mile of DP98.

52 Geographical and Topographical Setting

DP98 sits on alocal topographic rise that slopes downward to the north into a wetland area approximately
400 feet from Building 18224. An unconfined aquifer underlies DP98 with a total saturated thickness
ranging from five to 65 feet. Groundwater follows the topography and generally flows to the north.
During facility construction, the topography was altered to control surface water runoff. Asphalt-paved
driveways surrounding the buildings and paved parking areas are |ocated outside the eastern fence line.

Groundwater is found in two separate water-bearing units within the same unconfined aquifer. The depth
to groundwater near Building 18224 is between approximately five feet below ground surface (bgs) and
15 feet bgs to the north before surfacing as intermittent seeps at the edge of the wetland at the bottom of
the slope. The seeps occur during or following high rainfall events. The wetland extends from the base of
the slope to a distance of about 500 feet in a northerly direction, where surface water is impounded in the
small kettle pond. The wetland receives runoff water in the spring. The rest of the year it isdry, and in
the winter, it is frozen. The bottom of this unconfined aquifer is defined by a blue silty clay formation
known as the Bootlegger Cove Formation, encountered at 45 to 90 feet bgs.

53 Site I nvestigations

The early phases of sampling at DP98 focused on defining the extent of fuel contamination in the shallow
aquifer associated with the two USTs. Eventually, the presence of chlorinated solvents was detected
through passive soil gas sampling, and investigation efforts expanded to define the nature and extent of
fuels and chlorinated compounds in the shallow aquifer. During thisinvestigation, the Air Force installed
groundwater monitoring wells, groundwater monitoring/air-injection wells, and soil gas monitoring
arrays. Soil, soil gas, and groundwater were sampled for fuel-related compounds.
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Investigations in 2000 and 2002 located the source of the chlorinated compounds and defined the lateral
and vertical extent of contamination. In addition, the 2002 work investigated the relationship between the
shallowest water-bearing unit and a deeper water-bearing unit. The 2002 RI defined the northwestern
extent of groundwater contamination at the site and determined that contaminants had not reached a lower
unit of the aquifer beneath DP98.

Selected target contaminants, soil and groundwater chemistry parameters, and contaminant tracers were
measured during the 2001 EE/CA to establish the degree of natural attenuation occurring at DP98.
Following collection of these data, each medium was assessed for evidence of natural attenuation of
contaminants at the site. Based on the comprehensive Wiedemeier screening methodology (i.e., bacteria
and nutrient concentrations, metabolic by-products, electron transfer processes, plume stability, primary
constituent and breakdown [daughter] product correlation, fate and transport modeling, and
biodegradation rates), there is adequate evidence that natural attenuation of the fuel constituents and
chlorinated solvents in groundwater is occurring at DP98, particularly near the source area. The data
were less definitive downgradient from the source area, where conditions are less conducive to
dechlorination (i.e., localized aerobic conditions). North of the 190—foot contour line, a steep ground
surface gradient creates groundwater elevations that are much closer to ground surface, and thus localized
aerobic conditions can occur. Because anaerobic conditions are necessary for the dechlorination of
chlorinated solvents such as TCE and PCE, a treatability study is being planned. The objective of the
treatability study is to assess the feasibility of enhancing the natural attenuation process by evaluating the
impact of adding an additional carbon source on cleanup time frames. The data from the treatability study
will be used to evaluate the effectiveness of enhanced monitored natural attenuation (MNA) in
groundwater and the protection of human health and the environment that it provides.

Biodegradation of petroleum hydrocarbons and chlorinated solvents in soil is less well defined; however,
the majority of soil contamination at the site is probably due to fluctuation of groundwater through
contaminated soil, and contaminated groundwater then migrating to uncontaminated soil. It is expected
that remediation of the groundwater via MNA will cause a corresponding effect on the associated soil.
Therefore, natural attenuation of soil is also expected to occur.

54 Nature and Extent of Contamination

Contaminants at DP98 are mainly confined to groundwater and saturated soil within the aquifer. Soils
with high contaminant concentrations are acting as a potential secondary source for groundwater
contamination. The groundwater contaminant plumes are the source of sediment and surface water
contamination through discharge as seeps at the base of the small bluff into the wetland.

The contaminants of potential concern (COPCs) for DP98 are summarized in Table 5-1.
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Table5-1
DP98 Contaminants of Potential Concern and Their Characteristics

Frequency
of Detection | Mobility Action/
Contam- Maximum | (no. detected/ | (high/ Carcino- Screening
Media inants Source |Concentration| no. tested) low) genic Level *
Soil DRO usT 42,000 89/103 Low No 250 mg/kg
mg/kg
GRO USsT 616 mg/kg 53/102 Low No 300 mg/kg
RRO Former 10,000 62/75 Low No 10,000
Bldg. mg/kg mg/kg
18224
activities
Benzene UST 0.3 mg/kg 3/103 High Yes 0.02 mg/kg
PCE Former 0.095 mg/kg | 3/62 High Yes 0.03 mg/kg
Bldg.
18224
activities
TCE Former 59.63 mg/kg | 21/62 High Yes 0.027 mg/kg
Bldg.
18224
activities
cis-1,2-DCE | Break- 2.084 mg/kg | 12/62 High No 0.2 mg/kg
down
products
1,1-DCE Break- 0.058 mg/kg | 1/62 High No 0.03 mg/kg
down
products
Sediment | cis-1,2-DCE | Break- 0.26 mg/kg 3/10 High No 0.2 mg/kg
down
products
TCE Former 0.037 mg/kg | 1/10 High Yes 0.027 mg/kg
Bldg.
18224
activities
Surface | TAH Unknown 0.9 pg/L 6/12 Low No 10 pg/L
Water
TAgQH Unknown 1.78 ug/L 10/12 Low No 15 pg/L
Benzo(a)- Unknown 0.029 pg/L 3/12 Low Yes 0.2 pg/L
pyrene
cis-1,2-DCE | Break- 34 ug/L 8/12 High No 5 ug/L
down
products
Dibenzo(a,h) | Unknown 0.02 pg/L 3/12 Low Yes 0.1 pg/L
anthracene
Indeno(1,2,3- | Unknown 0.118pg/L 4/12 Low Yes 1 g/l
cd)pyrene
TCE Former 8.9 ug/L 412 High Yes 5ug/L
Bldg.
18224
activities
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Table 5-1 (Continued)
DP98 Contaminants of Potential Concern and Their Char acteristics

Frequency
of Detection | Mobility Action/
Maximum (no. detected/|  (high/ Screening
Media Contaminants Source Concentration no. tested) low) Carcinogenic | Leve*
Ground- DRO USsT 1,300 mg/L 67/74 Low No 1.5mg/L
water
GRO UST 4.4 mg/L 48/74 Low No 1.3 mg/L
RRO Former 1.7 mg/L 47/51 Low No 1.1 mg/L
Bldg.
18224
activities
Benzene UsT 160 pg/L 28/78 High Yes 0.005
mg/L
Methylene Former 170 pg/L 19/71 High No 0.005
chloride Bldg. mg/L
18224
activities
Chloroform Unknown 3.8 ug/L 17/71 High No 0.08 mg/L
Chloro- Unknown 10 pg/L 14/71 High No 0.08 mg/L
methane
Lindane Unknown 0.13 pug/L 3/18 Low Yes 0.0002
mg/L
trans-1,2-DCE | Unknown 48 pg/L 20/71 High No 0.1 mg/L
Xylenes (o- Unknown 41 pg/L 17 High Yes 10 mg/L
xylene and
m,p-xylene)
cis-1,2-DCE Break- 5,700 pg/L 38/71 High No 0.07 mg/L
down
products
1,1-DCE Break- 19 pg/L 13/71 High No 0.007
down mg/L
products
TCE Former 5,000 pg/L 34/71 High Yes 0.005
Bldg. mg/L
18224
activities
PCE Former 6,400 pg/L 17/71 High Yes 0.005
Bldg. mg/L
18224
activities
Vinyl Chloride | Bresk- 15 pg/L 13/71 High Yes 0.002
down mg/L
products
DRO Diesel range organics RRO Residual range organics
GRO Gasoline range organics TAH Total aromatic hydrocarbons
DCE dichloroethene TAgH  Tota agueous hydrocarbons
mg/kg milligram per kilogram PCE tetrachloroethene
mg/L milligrams per liter usT underground storage tank
TCE trichloroethene po/L micrograms per liter
1 Action/screening levels obtained from National Primary Maximum Concentration Limits (MCLs) and 18 AAC 75
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541 Soil

Results from the screening of soil analytical dataindicate that DRO is the primary petroleum hydrocarbon
contaminant in soils, and that TCE is the most common VOC observed in soils at the site. Additional
contaminants (GRO and TCE breakdown products) are also prevalent and detected above screening
criteria a DP98. Screening criteria have been established based upon 18 Alaska Administrative Code
(AAC) 75 et seq. Analytical data and areas of soil contamination are illustrated on Figures 5-1, 5-2, and
5-3.

There are two distinct and separate areas of DRO contaminated soil. One area is located approximately
600 feet north-northwest of the former UST area at the southwest corner of Building 18224.
Groundwater is shallow in this area, and most of the soil impacts are below the saturation zone. DRO is
present in soil at concentrations up to 42,000 milligrams per kilogram (mg/kg). DRO is observed in soil
to depths of five to ten feet bgs in this area. The other area, located beneath Building 18224, has DRO
concentrations in soil up to 37,100 mg/kg. DRO is observed in soil to depths of at least 26 feet bgsin this
area. GRO and RRO concentrations were measured in soil samples from the same area at lower
concentrations. TCE was measured in soil samples at concentrations up to approximately 60 mg/kg. The
highest area of TCE concentrations in soils centers around the end of the former drainage tile which
extends north from Building 18224. TCE contaminants commingled with DRO contamination beneath
Building 18824 and near the outfall of the drainage tile.

Volume estimates of contaminated soil included soil above the water table (unsaturated) and below the
water table (saturated) in what is often referred to as a groundwater smear zone. The total volume of soil
(both saturated and unsaturated) with DRO concentrations greater than the screening criteria (250 mg/kg)
was estimated to be approximately 360,000 cubic yards. The volume of soil with DRO concentrations
greater than the screening criteria above the saturated zone is estimated via computer interpolation to be
approximately 107,000 cubic yards. The volume of TCE contaminated soil above the screening value of
0.027 mg/kg in unsaturated soil is approximately 127,000 cubic yards. Soil volume estimates are based
on computer modeling results and extrapolation of site data.

As with soil, DRO is the most prevalent fuel contaminant in sediment samples; for VOCs, both TCE and
cis-1,2-DCE are common contaminants in sediment samples.

The extent of DRO contamination in the sediment indicates a potential impact to the nearby wetlands. A
review of all sediment results revealed DRO and RRO in the sediment north of Building 18224 at
concentrations above chemical-specific applicable or relevant and appropriate requirements (ARARS).
The source of these fuel compounds is probably groundwater seepage at, or very near, the base of the
slope where contaminated groundwater intercepts the ground surface as seeps.

Resource Conservation and Recovery Act (RCRA) metals (i.e., arsenic, barium, cadmium, chromium,
lead, mercury, selenium, and silver) were also sampled for and evaluated at DP98. Metals that were not
considered to be within background levels were included for further evaluation in the human health and
ecological risk assessments. It should be noted that VOC contamination is not associated with the listed
wastes under RCRA.
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5.4.2 Groundwater

DP98 is underlain by an unconfined aquifer (water table). Depth to groundwater across DP98 ranges
from approximately three to eight feet bgs below the facility, five to 13 feet bgs below the slope portion
of the site, and less than 0.5 foot above ground surface to two feet bgs within the wetland. The thickness
of the unconfined aguifer ranges from approximately five to 65 feet (40 feet beneath the former UST
location to less than ten feet thick at the base of the slope) with an average thickness of approximately 25
feet. The groundwater flow direction across the site ranges from north-northeast to northwest.

Two identifiable groundwater contaminant plumes exist at DP98: plumes of chlorinated solvents and
petroleum hydrocarbons. Both of these plumes migrated verticaly to groundwater, and dissolved-phase
contamination was transported northwest in the direction of groundwater flow. Total contaminant plume
length varies by contaminant type. However, the plumes are collocated and are commingled.

Following review of preliminary data, dense non-aqueous phase liquids (DNAPLS) were a possible
concern. At thistime, there is no datato indicate the presence of DNAPLS.

Results from the screening of groundwater and surface water analytical data indicate that DRO is the
primary petroleum hydrocarbon contaminant in water, and that TCE is the most common chlorinated
solvent contaminant observed in water at the site. Additional petroleum hydrocarbons (GRO) and
chlorinated solvents (TCE breakdown products) are also found above screening criteria at DP98.

Dissolved DRO were detected at concentrations up to 1,300 milligrams per liter (mg/L) in groundwater.
The screening criteria used for DRO was 1.5 mg/L. Dissolved DRO concentrations above the screening
level were also observed in the same area as the soil impacts, with the highest concentrations observed
approximately 300 feet north-northwest of the northern extension of Building 18220. Dissolved DRO in
groundwater extends approximately 600 feet north-northwest of Building 18224, with a plume width of
approximately 300 feet. Dissolved GRO (screening criteria of 1.3 mg/L) and RRO (screening criteria of
1.1 mg/L) concentrations were measured in groundwater samples from the same area at concentrations up
to 4.4 mg/L and 1.7 mg/L, respectively. Free product has been observed on the groundwater surface in
the area beneath and around Building 18224 at thicknesses ranging from a thin sheen to over three feet.
Product thickness has decreased since the maximum of 3.26 feet was measured in well WLO1 in 1998.

Based on historical site operations and the observed contaminant distributions, it is inferred that the DRO
distribution at the site is a result of releases from the former USTs and vehicle maintenance operations at
Building 18224. A portion of the released DRO migrated vertically through unsaturated soil and
dispersed laterally, resulting in the distribution observed under Building 18224. A portion of the released
DRO also appears to have preferentially migrated through the western Building 18224 drain tile network.
This portion of the release appears to have been discharged to the surface near the base of the slope where
it then migrated over the surface and infiltrated into the subsurface to produce the distribution observed
north of Building 18220. The two plumes combine downgradient due to groundwater migration
pathways.

TCE was observed in groundwater at concentrations above the screening criteria (0.005 mg/L) up to 5.0
mg/L. The distribution of TCE in groundwater is less extensive than DRO, and is centered under
Building 18224. The distribution of GRO, RRO, and TCE is inferred to be a result of vehicle
maintenance activities conducted at Building 18224, with minor releases to floor drains and the drain tile
resulting in the observed distribution.

All but one of the surface water samples were collected at the same locations as sediment samples in the
wetland area. Analytical results indicated that surface water in some areas has been impacted by
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contaminants from DP98, with RRO being the most common petroleum hydrocarbon and TCE the most
common chlorinated solvent. RRO was detected twice above the screening criteria (1.1 mg/L) and DRO
once above screening criteria (1.5 mg/L). TCE was detected in one sample above the screening criteria
(0.005 mg/L). No sample results exceeded screening criteria for total aromatic hydrocarbons (TAH) or
total agueous hydrocarbons (TAgH).

Figures 5-4, 5-5, and 5-6 identify groundwater contamination at DP98.
54.3 Surface Water and Wetland Sediments

Contaminated groundwater migration to the wetland has resulted in sediment and surface water
contamination. In the wetland sediments, cis-1,2-DCE and TCE were found. The source of these
contaminants is likely contaminated groundwater surfacing near the edge of the wetland. Sediment
contaminants detected north of Building 18224 are limited to DRO.

All but one of the surface water samples were collected at the same locations as sediment samplesin the
wetland area (Figures 5-7 and 5-8). Analytical resultsindicated that surface water in some areas has been
impacted by contaminants from DP98, with TCE being the most common chlorinated solvent. TCE was
detected in one sample above the screening criteria (0.005 mg/L).

Groundwater petroleum hydrocarbon contaminant plumes are the source of surface water contamination
through discharge at the base of the small bluff into the wetland to the northwest of Building 18224.
Concentrations of petroleum hydrocarbons detected in surface water are less than screening criteria.
Surface water at the site is confined to a wetland at the base of the slope, approximately 500 feet north of
the facility at DP98. The wetland is defined as a broad-1eaved deciduous, scrub-shrub, emergent wetland.

The wetland is delineated close to the 190-foot topographic contour level, and there is uncertainty on the
effectiveness of natural attenuation below this contour level.

55 Conceptual Site M odel

The CSM identifies potential sources of contaminants, contaminant release points, and the means by
which contaminants travel through environmental media (e.g., soil, sediment, groundwater, and surface
water). The CSM aso identifies paths through which human populations may come in contact with
contaminants. The CSM provides an understanding of where site-related contaminants are at the present
time and where they are expected to be found in the future.

The DP98 CSM presents current and future residential land use scenarios. Currently, the site is used for
industrial purposes involving daily work performed by military and civilian people and occasional work
performed by contractors. In the future, however, the site could be developed for residential purposes.
For the first scenario (current land use), exposure pathways for the following populations were eval uated:
civilian/military workers, potential trespassers or recreational users, and construction workers involved in
active subsurface disturbances. In the second scenario (future land use), including residential use, the
exposure pathways for residents, neighborhood children (ages 6 to 12 years) as recreational users or
trespassers, and construction workers were evaluated. Figures 5-9 and 5-10 illustrate the potential
contaminant sources, migration pathways, and exposure pathways to human receptors posed by the site.
The human health exposure pathways presented on Figures 5-9 and 5-10 are discussed further in Section
7.1.
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6.0 CURRENT AND POTENTIAL FUTURE LAND AND WATER USES

Land use at ElImendorf AFB includes airfield and base support operations, personnel housing, and
recreational facilities. More than half of the base is undeveloped, including 1,416 acres of wetlands,
lakes, and ponds. According to the Base General Plan, there are four types of land use in the vicinity of
DP98 (Figure 6-1): the circularly disposed antenna array (CDAA) is considered industrial; the areainside
the security fence and the parking lots is designated administrative; the area north of the security fence
(i.e., wetland areq) is classified as open space; and the ball field is designated as outdoor recreation.
Consistent with the existing Elmendorf AFB Base General Plan, land use for this site is likely to remain
unchanged. The preference for DP98 is unlimited and unconditional use after remediation is complete.
This preference is based on 1) the limited amount of developable property remaining on base for
unrestricted use and 2) the need to allow for flexible mission changes and other future land uses.

The contaminated aquifer underlying DP98 is not currently used as a drinking water source but has been
designated by ADEC as having a potential beneficial use for drinking water. Current or potential
beneficial uses associated with groundwater at this site also include surface water recharge to the adjacent
wetlands. The potential for future unlimited and unconditional land use (e.g., residential), which includes
groundwater as a drinking water source, is the most conservative scenario used as a basis for the
reasonable exposure assessment and risk characterization conclusions discussed in Section 7.
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7.0 SUMMARY OF SITE RISKS

This section summarizes the human health and ecological risk assessments, focusing on the COPCs
defined in Table 5-1 and issues that are the basis for the response actions at the site. This section does not
provide a complete summary of the baseline risk assessment conducted for the site but focuses on the
information that is driving the need for the specific remedial actions described in this ROD. The risk
assessments are more fully presented in the RI report (Sections 7 and 8).

7.1 Summary of Human Health Risk Assessment

A baseline human health risk assessment (HHRA) was completed for DP98. A baseline risk assessment
estimates site risks if no actions were taken. It provides the basis for taking action and identifies the
contaminants and exposure pathways that need to be addressed by the remedial action.

There are four primary tasks in a baseline risk assessment: (1) identification of COPCs; (2) exposure
assessment; (3) toxicity assessment; and (4) risk characterization. Risk characterization is the
summarizing step of the risk assessment. The risk characterization integrates information from the
preceding components of the risk assessment and synthesizes an overall conclusion about risk that is
complete, informative, and useful for decision-makers (see Section 7.1.4). The risk assessment process
identifies COCs that represent an ongoing or potential threat to human health for particular groups of
people at particular locations. As previoudly noted, this section focuses on the COCs identified as the risk
drivers for response actions described in this ROD, and does not summarize the entire risk assessment.

There are many uncertainties in assessing risks to people from chemicals occurring in the environment.
Uncertainty reflects limitations in knowledge and assumptions that must be made in order to quantify
health risks. Risk assessments involve several components, including analysis of toxicity and exposure,
each with inherent uncertainty. Specific uncertainties are discussed in Section 7.1.5.

7.1.1 Identification of Contaminants of Potential Concern

At the start of the risk assessment process, al data are reviewed and COPCs are selected, usually by
comparing risk-based screening values to site concentrations of contaminants. In general, if site
concentrations of contaminants exceeded their respective screening concentrations, then the contaminants
were retained as COPCs for further evaluation in the risk assessment. COCs, on the other hand, are those
chemicals, at the end of the risk assessment process, that exceed target health goals and are also the risk
drivers upon which remedial actions should be focused in order to reduce concentrations to the point
where human health and/or ecologica receptors are protected from the COCs. COCs are defined by
USEPA as “those COPCs and media/exposure points that trigger the need for cleanup (the risk drivers).”

A total of eight chemicals were initialy selected as COPCs for DP98 and evaluated in depth in the
HHRA. Eight COPCs were selected in groundwater, one in soil, two in wetland sediments, and two in
wetland surface water. The COPCs are listed in Table 7-1. Risks and hazards were evaluated for these
chemicals for reasonable maximum exposure (RME) and central tendency (CT) exposure conditions.
RME hazard/risk estimates are based on the maximum exposure that is reasonably expected to occur at a
site, while CT hazard/risk estimates are designed to represent the average of typical exposures at a site.
Risks and hazards were evaluated under current exposure scenarios, as well as a hypothetical, future
residential scenario. Because RME exposure assumptions are designed to estimate the maximum
exposure that is reasonably expected to occur, the subsequent sections focus on the COCs identified asthe
risk drivers under RME exposure assumptions for response actions described in this ROD.
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Table7-1

Summary of Contaminants of Potential Concern for Each Medium

Wetland Surface
Chemical Groundwater Soil Wetland Sediment Water

Chloroform X

Chloromethane

Cis-1,2-Dichloroethene

Methylene chloride

Tetrachloroethene

Trans-1,2-Dichloroethene

Trichloroethene

XXX XXX X[ X

Vinyl chloride

X Chemical selected asa COPC in this media
COPC  contaminant of potential concern

Based on the risk evaluation, four chemicals in groundwater have been identified as COCs based on the
use of groundwater as a potential future drinking water source. Note that if only current land use
conditions are considered, all four chemicals are still COCs due to exceedances of target health goals for
groundwater. The four COCs in groundwater based on future land use conditions are the same COCs as
selected under the current land use conditions and are shown below:

e cis-1,2-dichloroethene (DCE);
e Trichloroethene (TCE);

e Tetrachloroethene (PCE); and
e Vinyl chloride.

TCE is the primary COC because cancer risks from TCE exposures represent greater than 90% of the
total cancer risk and at least 50% of the noncancer hazard. The other three chemicals are identified as
COCs because exposure to the individual chemicals exceeds a target health goal.

Table 7-2 presents the chemicals under current and future scenarios, respectively, with risks and hazards
above target health goals that will be addressed by the selected remedy. This table provides a summary of
the COPCs, their associated exposure point concentrations, and the frequency of detection for each of the
chemicals in each scenario. The exposure point concentrations were used in the risk equations to
calculate cancer risks and noncancer hazards. The table includes the range of concentrations detected for
each COC, the exposure point concentration, and how the exposure point concentration was derived.
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7.1.2 Exposure Assessment

The specific pathways reviewed and those qualitatively and quantitatively evaluated are presented on
Figures 5-9 and 5-10 (see Section 5.5) for the current and future exposure scenarios, respectively. These
figures present the CSMs for human health and describe the sources of contamination, their release and
transfer through environmental media (soil, sediment, surface water, groundwater, and air), and the points
and means by which human populations might contact contaminants. The pathways selected for
guantitative evaluation were carried through the risk assessment process, and cancer risks and nhoncancer
hazards were calculated for those pathways; the pathways selected for qualitative evaluation were merely
discussed in the risk assessment and not carried through the risk assessment process in the calculation of
cancer risks and noncancer hazards. TCE is not a concern for wetland surface water or sediment because
the RME cumulative cancer risk and noncancer hazard index were below USEPA’s and ADEC' s target
health goals. Further, only one sample location contained TCE at only slightly above the MCL (8.9 ug/L
vs. 5.0 ug/L). The following receptors and pathways were quantitatively evaluated under current exposure
scenarios:

e Military personnel and civilian workers exposed to VOCs, primarily TCE, in indoor air
moving from groundwater through the subsurface into the building. This pathway was
evaluated even though results from recent indoor air samples indicate there is no significant
health hazard to any personnel.

e Military personnel and civilian workers were evaluated for exposures to cis-1,2-DCE, TCE,
PCE, and vinyl chloride, in groundwater used as a drinking water source, even though
groundwater is not currently used as a drinking water source.

e Construction worker exposure to TCE in surface and subsurface soils through incidental
ingestion, inhalation of dust, and dermal absorption from soil.

e Construction worker exposure to TCE in groundwater through inhalation of volatiles and
dermal absorption.

Receptors and pathways were also qualitatively evaluated for military personnel and civilian workers
under current use scenarios for exposure to VOC contaminants in the soil, wetland surface water, and
wetland sediment; however, no COCs were identified, and no quantitative assessment was performed.
Receptors and pathways were also qualitatively evaluated for construction workers under current use
scenarios for exposure to VOC contaminants in the wetland surface water and sediment; however, no
COCswereidentified, and no quantitative assessment was performed.

The following receptors and pathways were quantitatively evaluated under future exposure scenarios:

e Future child and adult residents of the DP98 area exposed to VOCs in surface soil through
incidental ingestion, dermal contact, and inhalation of fugitive dust and soil vapors.

e Future child and adult residents exposed to the four contaminants listed in Section 7.1.1 in
groundwater through incidental ingestion, derma contact, and inhalation of groundwater
vapors during use of groundwater by residents for domestic activities, including drinking,
bathing, and cleaning. TCE is the main driver of cancer risks and non-cancer risks. Note,
groundwater is not currently used as a drinking water source.

e Neighborhood child recreational exposure to VOCs in wetland sediment through incidental
ingestion, vapor inhalation, and dermal contact. No COCs were identified for wetland
sediment.

e Neighborhood child recreational exposure to VOCs in wetland surface water through
inhalation of vapors and dermal contact. No COCs were identified for wetland sediment.
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Receptors and pathways were also qualitatively evaluated under the future use scenario for exposure to
VOCs in soil, wetland sediment, wetland surface water, groundwater, and air. However, the conditions
will not vary between future use and current use scenarios for construction workers. Therefore, the COCs
that were identified for construction workers in all mediums under the current use scenario are the same
as those for the future use scenario.

Exposure assumptions define the magnitude, frequency, and duration of potentially exposed populations
for each of the exposure pathways selected for quantitative evaluation. The information required to
quantify exposure includes the daily intake or contact rates of environmental media (e.g., the amount of
air inhaled in eight hours), duration of exposure, and other population characteristics affecting exposure.
These exposure factors are combined with the exposure point concentrations to calculate a chemical dose.
In general, USEPA default factors were used in the evaluation of the on-site workers and future residents;
USEPA’s soil screening guidance defaults were used in the evaluation of the construction worker
exposure. General population survey information and site-specific weather conditions were used as the
basis for the neighborhood child recreational scenario.

7.1.3 Toxicity Assessment

The toxicity assessment evaluates the relationship between the dose of a chemical and the occurrence of
toxic effects. Toxicity criteria for chemicals, which are based on this relationship, consider both
carcinogenic and noncarcinogenic effects. Essential dose-response criteria are the USEPA dope factor
(SF) values for assessing cancer risks and the USEPA reference dose (RfD) values for evaluating
noncancer effects. These criteria are from the USEPA’s on-line database, Integrated Risk Information
System (IRIS). Where IRIS criteria were not available, other USEPA sources of toxicity criteria were
used to assess potential risks.

7.1.4 Risk Characterization

Summaries of the pathway/exposure scenarios that exceed target risk goals are presented in Tables 7-3
and 7-4, as well as the cancer risks and noncancer hazards for the COCs for each scenario.

Health risks for chemicals that may cause cancer are calculated differently than those chemicals that may
cause noncancer health effects. For noncancer risks, if a person is exposed to a chemical dose equal to or
less than the “threshold,” no adverse effects are expected. The “hazard quotient” for a chemical is the
exposure dose from the site (mg/kg-day) divided by the RfD (mg/kg-day). If the hazard quotient is near
one, then no adverse effects are anticipated. Cancer risks are calculated assuming that carcinogens, at any
non-zero dose, contribute to potential cancer risk. Potential cancer risks are presented as the incremental
increase in the likelihood of developing cancer. An incremental cancer risk level of 1 x 10°° describes an
incremental increased risk of one excess cancer risk in a population of one million people based on the
exposure assumptions in the risk assessment. For example, in the United States, the expected cancer
incidence in a population of one million is 250,000. A 1 x 10° incremental cancer risk in a population of
one million people is expected to be one additiona cancer event, or 250,001 cancer events. USEPA
defines a potentially acceptable target risk range of 10° to 10, while the cumulative target cancer risk
level for ADEC is 1 x 10°. Risks and hazards exceeding target health goals for carcinogens and
noncarcinogens are discussed below.

The results of the risk characterization in the DP98 HHRA indicate that future exposures to contaminants
in groundwater could pose an unacceptable threat of cancer and noncancer effects, particularly due to
TCE in groundwater. No contaminants were identified as COCs in any media other than groundwater.
TCE is not a concern for wetland surface water or sediment because the RME cumulative cancer risk and
noncancer hazard index were below EPAs and ADEC’ s target health goals.
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Under the current exposure scenario, four contaminants were identified as COCs in groundwater at DP98.
Cancer risks and noncancer hazards associated with groundwater were greatest for civilian building
workers. For the building worker scenario (both military and civilian), TCE was the greatest contributor
to total risks and hazards, contributing 92% and 68% to total risks and hazards, respectively. TCE was
identified as a COC in groundwater through the drinking water pathway and was the only contaminant
identified as a COC through the inhalation of groundwater vapors in the indoor air pathway. However,
recent air sampling conducted in Building 18224 identified no significant health risk to personnel based
on the building's current usage. If the use of Building 18224 increases in the future, additional air
sampling may be required to ensure that levels of indoor air remain safe for building occupants.

TCE was the only contaminant identified for the construction worker exposures to groundwater, based on
exceedances of both the target cancer risk goals and noncancer health goas (Tables 7-3 and 7-4).
Construction worker exposures to soil did not exceed any health goals. Thus, no contaminants were
identified as COCs in soil for current exposures.

Under the future residential exposure scenario, four chemicals were identified as COCs in groundwater.
As was the case for the building worker scenario, TCE was identified as the greatest contributor to total
risks and hazards. TCE is responsible for approximately 97% of the total cancer risks (Table 7-3) and
approximately 50% of the total noncancer hazards (Tables 7-4) associated with groundwater. Residential
exposures to soil did not exceed any health goals. Thus, no contaminants were identified as COCs in soil
for future residential exposures.

Future neighborhood recreational cancer risks and noncancer hazards were well below target health goals;
therefore, no contaminants were identified as COCs in sediment and surface water; and this scenario is
not included on the risk/hazard summary tablesin this ROD.

7.1.5 Uncertainties

As previously mentioned, there are many uncertainties in assessing risks to people from chemicals
occurring in the environment. These uncertainties are described in more detail in the original HHRA in
the RI report.  Uncertainty reflects limitations in knowledge and simplifying assumptions that must be
made in order to quantify health risks. Risk assessments involve several components, including analysis
of toxicity and exposure, each with inherent uncertainty. The major uncertainties include representing
chemical concentrations in environmental media, quantifying how people come in contact with chemicals,
interpreting the toxicological significance of the exposure, and predicting how conditions may change in
the future.

One area of uncertainty in this assessment is the assumption of future land use. The pathway of exposure
contributing the greatest to total risks and hazards is the use of groundwater as a drinking water source.
Groundwater at this site is not currently being used as a drinking water source, and is not likely to be so
used in the future. While four chemicals were identified as COCs in groundwater in the HHRA, only one
chemical, TCE, was identified asa COC in groundwater for other pathways of exposure. Specificaly, the
inhalation of groundwater vapors in indoor air and the construction worker exposure pathway to
groundwater during subterranean activities, both of which are more reasonable assumptions of site
exposures to groundwater than its use as a drinking water source. Under the current building use,
however, inhaation of groundwater vapors in indoor air was found, during recent air sampling, not to
pose a significant health risk.
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Another area of uncertainty for both cancer risks and noncancer hazards is the toxicity criteria used to
assess TCE, the major COC for all exposed populations. The toxicity criteria used in calculating the risks
and hazard estimates are currently used to derive the preliminary remediation goals (PRGs) developed by
USEPA Region 9. USEPA'’s recently re-evaluated health risks from exposure to TCE, as reported in
Trichloroethylene Health Risk Assessment: Synthesis and Characterization, have been presented as an
external review draft to which USEPA is soliciting comments, and its findings are subject to change.
When the toxicity criteria developed in USEPA's latest TCE health assessment document are used in
HHRAS, calculated health risks and hazards are significantly higher than estimates obtained using the
previous values. There is controversy surrounding the proposed values, and it is not known what
changes, if any, will be made prior to USEPA finalizing the new criteria. However, if TCE risks and
hazards are in fact overestimated because the toxicity criteria are too protective, target health goas are
still exceeded for all drinking water scenarios. However, indoor air risks and hazards under current
building use conditions and construction worker exposures to groundwater may be acceptable.

7.2 Summary of Ecological Risk Assessment

This section summarizes the results of the baseline ecological risk assessment (ECORA) completed for
DP98 at Elmendorf AFB. The baseline ECORA estimated site risks to ecological receptors if no remedial
actions were taken. It provides the basis for taking action and identifies the contaminants and exposure
pathways that need to be addressed by the remedia action. This section does not provide a complete
description of the baseline ECORA conducted for the site but focuses on the information that drives the
need for the specific remedial action described in this ROD. Details of the baseline ECORA for DP98 are
provided in Appendix | of the RI/FS report.

There are four primary sections in the baseline ECORA as summarized in the ROD: (1) identification of
contaminants of potential ecological concern (COPECS) through a risk screening process; (2) exposure
assessment; (3) ecological effects assessment; and (4) ecological risk characterization.

Ecological risk characterization is the summarizing step of the ECORA process; it integrates information
from the preceding components of the risk assessment and synthesizes an overall conclusion about risk
that is complete, informative, and useful for decision makers. The risk assessment process identifies
ecological COCs in the various exposure media that represent an ongoing or potential threat to ecological
receptors at particular locations.

7.21 ldentification of Contaminants of Potential Ecological Concern

COPECs are those contaminants in each exposure medium that have concentrations exceeding
conservative risk-based screening concentrations (RBSCs) appropriate for the medium and the potentially
exposed ecological receptors.

Data Compilation. All available analytical data for soil, surface water, and sediment samples collected
at DP98 were compiled and evaluated. The data set to be considered in the selection of COPECs was
reduced by the following strategy:

e Groundwater samples were excluded because no exposure of ecologica receptors to on-site
groundwater was established. Groundwater that surfaces through sediment or seeps and
enters surface water is considered sediment pore water and is evaluated as part of the
sediment.

o Samples were excluded where the reported contaminant concentration was below the lower
limit of detection for a specified analytical method.
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e Soil samples collected from two feet or more below ground surface were excluded because
they are below the biologically active zone in soil, which precludes exposure of ecological
receptors.

o Sediment samples collected from three inches or more below the water/sediment interface
were excluded because they are below the biologically active zone in sediment, which
precludes exposure to ecological receptors.

o Any samples collected and analyzed prior to January 1, 1997, were excluded as being
unrepresentative of current site conditions.

This strategy reduced the available data set for DP98 to 12 surface soil samples, 10 sediment samples, and
11 surface water samples. These data are identified in more detail in Appendix | of the RI/FS report.
Summary statistics prepared for the remaining data set include the following:

e Frequency of detection (number of detects/number of samples) for each contaminant in each
medium;

e Maximum detected concentration for each contaminant in each medium;
¢ Minimum detected concentration for each contaminant in each medium;
e Detection limits for each contaminant in each medium; and

e 95 percent upper confidence level of the mean (95% UCL) for each contaminant in each
medium.

Maximum measured concentrations were used as exposure concentrations in each exposure medium in
the risk screen to identify COPECs. In the baseline risk characterization, however, the lower of the
maximum or the 95% UCL was used as the exposure concentration (Section 7.2.4). If the 95% UCL
could not be calculated due to an insufficient number of samples, the maximum was used as the exposure
concentration in the ecological risk characterization.

Summary of Toxicity Data and RBSCs. Where possible, surface water RBSCs were taken from the
ADEC freshwater aguatic life criteria listed on ADEC's internet site. The most recent update of the
internet site is listed as February 3, 2003. Surface water RBSCs for VOCs were taken from Suter and
Tsao, USEPA lowest observed adverse effect concentration, or Quebec water quality criteria. The
sediment RBSC for chloroform, the only VOC detected in sediment, was derived using equilibrium
partitioning methods described by USEPA, as modified by Fuchsman and Barber.

Soil screening RBSCs for VOCs were developed using methods presented in documents for
environmental restoration at Naval Air Facility, Adak, Alaska, and updated with more recent
toxicological information. Development of RBSCs for soil involved three principal steps. (1)
identification of ecological receptors exposed to soil; (2) toxicity reference value (TRV) identification;
and (3) soil RBSC calculation. Four groups of ecological receptors are in contact with soil and could be
a risk from soil contaminants: plants, soil-dwelling invertebrates, amphibians, and wildlife (birds and
mammals).

A mammal was chosen as the target ecological receptor on which to base the calculation of ecological soil
RBSCs. Specifically, the Norway rat was chosen as the surrogate species on which to develop ecological
soil RBSCs for DP98.

For the purpose of calculating RBSCs, it was assumed that all wildlife are herbivorous.
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Identification of COPECs. COPECSs to be carried forward into the ecological risk characterization were
identified by applying the hazard quotient (HQ) approach as shown in Equation 1:

MDC
HQ=—— Equation 1
Q RBSC a
Where: MDC = maximum detected contaminant concentration in an exposure medium

Surface soil, surface water, and sediment COPECs, which are carried forward into the ecological risk
characterization, are those contaminants whose HQs exceed one (1.0). Results of the screening of these
exposure media are presented in Tables 7-5 through 7-7.

For surface soil, no contaminant concentrations exceeded their associated RBSCs (i.e., no HQs exceeded
1.0); therefore, no contaminants were identified as COPECs.

For surface water, no contaminant had an HQ greater than 1.0; therefore, no contaminants were identified
as COPECs.

For sediment, none of the contaminant concentrations exceeded their associated RBSCs and have an HQ
greater than 1.0; therefore, no contaminants were identified as COPECSs.

7.2.2 Exposure Assessment

The overall site plan for DP98, displaying many of the physical features that indicate various categories
of ecological settings, is shown on Figure 1-2. The ecological setting of DP98 can be divided into the
following four main areas:

e Thewooded area located north of the fence line— covers approximately 15% of the site.
This undevel oped woodland provides habitat to terrestrial species such as plants, soil
invertebrates, amphibians, birds, and mammals.

o Thewetland located at the base of the slope north of the wooded area — covers
approximately 35% of the site. It provides habitat to aquatic invertebrates, macrophytes,
amphibians, birds, and mammals. However, standing water in the wetland is present only
intermittently.

o The¥2acrekettle pond located north of the wetland and three drainagerills extending
from the slope north of the facility — provides habitat to aguatic invertebrates,
macrophytes, amphibians, birds, and mammals.

e Thedeveloped portion of the site — coversless than 50% of the site. It contains buildings,
roads, parking areas, and some landscaped areas, providing little or no significant ecological
habitat.

The environmental setting of DP98 has been summarized using the ADEC ecological checklists (see
Appendix | of the RI/FS). DP98 has not been identified as containing federal or state-designated sensitive
environments.

Groundwater flow beneath the developed portion of the site is to the north-northwest towards the Knik
Arm of the Cook Inlet. On-site groundwater and runoff flow from the developed portion of the site is
down-slope towards the wetland. The wetland discharges towards the northeast to the kettle pond. These
flows are the primary means of contaminant transport from the source areas to portions of the site where
ecological receptors may be exposed to contaminants.
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Several complete exposure pathways have been identified for the site. As shown in the ecological CSMs
for DP98 (Figures 7-1 and 7-2), complete exposure pathways have been identified for terrestrial
ecological receptors exposed to contaminants in surface soil and surface water and aguatic receptors
exposed to site contaminants in surface water and sediments.

All fresh water aguatic invertebrates residing in the water column, phytoplankton, and macrophytes were
selected as target ecological receptors for exposure to surface water contaminants. The tadpole life stage
of the wood frog (Rana sylvatica) also was atarget ecological receptor.

Rooted macrophytes and benthic invertebrates were selected as the primary target ecological receptors
exposed to contaminants in sediment.

The terrestrial ecological receptors chosen for this assessment include terrestrial plants, terrestria
invertebrates, the dark-eyed junco (Junco hyemalis Linnaeus, an avian herbivore), the American robin
(Turdus migratorius, an avian invertivore), the common snipe (Gallinago gallinago, an invertivore which
feeds on aguatic macroinvertebrates), the meadow vole (Microtus pennsylvanicus, a mammalian
herbivore), the masked shrew (Sorex cinereus, a mammalian invertivore), the least weasd (Mustela
nivalis, a mammalian carnivore), and the wood frog (the adult life stage of which is a terrestrial
insectivore). With the exception of plants, which represent the primary producers at the site, al terrestria
ecological receptors were intended to be representative of a functional feeding group of animals present at
the site.

The CSM illustrating the food web at the site is shown on Figure 7-1, and a more detailed CSM showing
the fate and transport of contaminants in soil, groundwater, surface water, and sediment at DP98 to the
ecological receptorsis provided on Figure 7-2.

A tabular summary of the exposure media, exposure routes, assessment endpoints, and measurements is
presented in Table 7-8. Datain thistable are primarily from the detailed CSM (Figure 7-2).

7.2.3 Ecological Effects Assessment

No site-specific toxicity tests or field studies were performed to evaluate ecological impacts from site-
related contamination. A summary of the toxicity data used and the methods for calculating RBSCs for
the exposure mediais provided in Section 7.2.1. Details of the methodology are described in Appendix |
of the RI/FS.

7.2.4 Ecological Risk Characterization

COPECs that are identified as posing a potentially significant ecological risk are termed COCs. No
COPECs for soil at DP98 are identified as posing a significant ecological risk to wildlife; therefore, there
areno soil COCs.

HQs developed for sediment COPECs at DP98 show that the detected concentration of none of the
contaminants exceed acceptable ecological benchmarks (i.e., HQ exceeds 1.0).

7.25 Uncertainties

Uncertainty in the ecological risk characterization has two primary components: uncertainty and
variability. True uncertainty is indicative of an area where risk assessors have a lack or absence of
knowledge of an environmental parameter. Variability (e.g., differences in COPEC concentrations) refers
to observed differences attributabl e to heterogeneity or diversity in a population or exposure parameter.
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DP98 Record of Decision, Draft
Elmendorf Air Force Base, Alaska
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