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1.0 Declaration

1.1 Site Name and Location
Facility Name: Spill/Leak No.1I and Lower Camp Area (STOO5), Sparrevohn Long Range Radar
Station (LRRS)
Site Location: Sparrevohn, Alaska
CERCLIS ID Number: Not Applicable
Alaska Department of Environmental Conservation (ADEC) Contaminated Sites
Hazard ID: 689
Operable Unit/Site: Not Applicable

Sparrevohnt LRRS is located approximately 200 miles west of Anchorage, Alaska and 18 miles
south of Lime Village in the foothills of the Alaska Range, 610 10'N latitude and 155 058'W
longitude (Figure I1-I inset). Air travel provides the only access to the Sparrevohnt LRRS. The
Spill/Leak No.1I and Lower Camp Area is one of eight individual sites located at Sparrevohn
LRRS being addressed under the U.S. Air Force (USAF) Environmental Restoration Program
(ERP). Sparrevohnr LRRS is not listed on the National Priorities List.

The Sparrevohnt LRRS is situated on federal land bordered by Bureau of Land Management
property to the east, north and west, and State of Alaska land to the south. Pursuant to the
Defense Environmental Restoration Program (DERP), 10 United States Code (U.S.C.) 270 1, and
Executive Order 125801 (signed January 23, 1987), the USAF is responding to historical
releases that occurred at its facilities, including Sparrevohn LRRS.

The Spill/Leak No. 1 and Lower Camp Area (ST005) encompasses the petroleum, oil, and
lubricant (POL) tank farm, the former power house on the lower hillside of Sparrevohn
Mountain, the former Lower Camp facility, and the valley south of Lower Camp (Figure 1-2).

1.2 Statement of Basis and Purpose
This Record of Decision (ROD) presents the Final Selected Remedy for the source area listed
above at Sparrevohnt LRRS, Alaska. The selected remedy was chosen in accordance with the
Alaska State Laws and Regulations, and in accordance with the Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA), as amended by the Superfand
Amendments and Reauthorization Act (SARA), and to the extent practicable, the National Oil
and Hazardous Substances Contingency Plan (NCP).

1 .2.1 CERCLA Statement of Basis and Purpose
There are two CERCLA hazardous substances identified as chemicals of concern (COCs) at
ST005. The CERCLA soil COC at this site is polychlorinated biphenyls (PCBs), and the
groundwater COC is trichloroethene (TCE). This ROD presents the selected remedy for STO05
at Sparrevohn LRRS, Alaska, in accordance with CERCLA as amended by SARA, and the NCP.

This ROD is issued by the USAF in accordance with and in satisfaction of the requirements of
the DERP, 1 0 U.S.C. 270 1, et seq.; CERCLA 42 U.S.C. 9601 et seq.; Executive Order 12580, 52
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Federal Register 2923 (23 January 1987);- and NCP, 40 Code of Federal Regulations (CFR) 300.
The decision put forth in this document is also in accordance with and in satisfaction of the
requirements of Title IS, Chapter 75, Article 3, of the Alaska Administrative Code (AAC)
Discharge Reporting, Cleanup, and Disposal of Oil and Other Hazardous Substances
regulations for the State of Alaska, revised as of October 9, 2008.

The United States Environmental Protection Agency (EPA) has been consulted consistent with
the requirements of 10 U.S.C. 2705 and has chosen to defer to the ADEC for regulatory
oversight of STOO5. The ADEC agrees that successfuil implementation of the selected remedy
(signage on the property noting the presence of PCBs and TCE in excess of ADEC cleanup
levels, base general plan and other land records updated to indicate PCBs remain in the soil and
TCE remains in groundwater, residential land use restrictions, groundwater use restrictions,
implementation of USAF excavation permit system, monitoring for natural attenuation, and prior
ADEC approval obtained before moving/disposing of soil which was subject to site cleanup
ruies) will meet state regulatory requirements.

1.2.2 Statement of Basis and Purpose under State of Alaska Regulations
In addition to PCBs and TCE, diesel range organics (DRO) have been identified as a COC under
18 AAC 75 (Shannon and Wilson 1999) for both soil and groundwater. CR0 was also detected
in soil at concentrations exceeding ADEC Method Two soil cleanup levels under 18 AAC
75.341 (b), Table B32; however, these detections were from samples with high DRO
concentrations (i.e., exceeding ADEC Method Two soil cleanup levels), and based on a review
of chromatograms, the GR0 content was determined to be the light end of the DRO
contamination rather than a separate release (Shannon and Wilson 1999). As a result, CR0 was
not retained as a COG. Because chemicals have been identified at the site which are considered
COCs under State of Alaska laws and regulations, the subject site is being addressed consistent
with those applicable laws and regulations, including but not limited to Title 46 of the Alaska
Statues promulgated there under.

This ROD is issued by the USAF in accordance with and in satisfaction of the requirements of
the Alaska Oil and Hazardous Substances Pollution Control Act, 18 AAC 75, revised as of
October 9, 2008 (ADEC 2008a).

1.3 Assessment of Site

1.3.1 Assessment under CERCLA
Response actions at the subject site selected in this ROD are necessary under CERCLA, 42
U.S.C. Sections 9601-9628, to protect public health or welfare or the environment.

The response actions were selected according to CERCLA, Section 120(f) and the NC?, Section
300.430(fl(4). These federal laws regulate the cleanup of old hazardous waste sites that contain
substances covered under CERCLA.

1.3.2 Assessment under Alaska State Regulations
Response action at the site is necessary to meet 18 AAC 75 cleanup levels at the Sparrevohin
LRRS site. Past activities at ST005 that may have generated hazardous substances during
Record of Decision 1-2
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facility operation included fuel storage, equipment maintenance activities, use of transformers,
and disposal of wastes and other discarded material containing hazardous substances.

1.4 Description of Selected Remedy
Remedial alternatives for ST005 were developed and evaluated through the remedial
investigation (RI) (USAF 1999), and risk assessments (Shannon and Wilson 2000a; USAF
2002a), which considered site conditions as well as current and future risk scenarios, and the
feasibility study (ES) (USAF 2002b). The selected remedy for ST005 will protect human health
and the environment and allow for continued site use. The USAF has selected Natural
Attenuation, as per EPA Office of Solid Waste and Emergence Response (OWSER) Directive
9200.4-17P (EPA 1999b) and Institutional Controls as the preferred alternative for STOO5. The
major components of the selected remedy are presented below:

Soil Specific Institutional Controls (PCB and DRO)
* Administrative restrictions on construction of structures at the Lower Camp in areas

where chemical concentrations in soil exceed cleanup levels based on the ftiture land use
scenarios. Occupation of structures located within these areas could result in exposure to
chemicals in excess of risk management standards via (1) incidental ingestion and dermal
contact, and (2) vapor intrusion from soil to indoor air (VOCs). Areas of construction
restrictions via institutional controls are shown on Figures 1-3 and 1-5.

* Administrative restrictions on excavation of soils within contaminated areas at the Lower
Camp, where exposure to those soils could result in increased risk to human health.
While not prohibiting such excavation, any work involving contaminated soil would be
conducted in accordance with 18 AAC 75.360, Cleanup Operation Requirements. Areas
of excavation restrictions via institutional controls are shown on Figures 1-3 and 1-5.

Groundwater Specific Institutional Controls (TCE and DRO)
*Administrative restrictions on groundwater use at the Lower Camp in areas where

chemical concentrations exceed cleanup levels based on the future residential exposure
scenario. Residential use of the Lower Camp groundwater would result in exposure to
chemicals in excess of risk management standards. Therefore, changes in site use must
be preceded by a review of the impacts of those changes on risks posed to human health
and ecological receptors. Areas of groundwater use restrictions are shown on Figure 1-4.

Soil and Groundwater Institutional Controls
* Placement of warning signs as a precautionary measure to alert site visitors to areas

where chemical contamination is present in exceedance of ADEC cleanup levels,
regardless of whether or not risks associated with these chemicals exceed risk
management standards. These signs could be placed at conspicuous access points to the
ERP sites, or at a central location such as near the runway, intended to convey a warning
regarding a general area rather than specific sample locations.

* Notations regarding residual contamination and land use restrictions will be recorded in
the appropriate Sparrevohn LRRS land records, including the base general plan. As part
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of the update to the base general plan, the USAF will produce maps showing locations of
residual contamination, and will provide these maps to ADEC.

* Institutional controls will remain in effect for as long as the contaminated media exceeds
ADEC unrestricted residential use criteria. The USAF is responsible for enforcing
institutional controls and the USAF will monitor the effectiveness of the institutional
controls. The USAF will provide an annual report regarding institutional control
monitoring to ADEC, with copies filed in the administrative record and information
repository. A Five-Year Review is required under 42 U.S.C. 962 1(c), since hazardous
substances will remain at the site; the frequency of the annual report will be evaluated at
the time of the first Five-Year Review.

* The USAF will provide prompt notification to the ADEC of institutional control
deficiency/failure, along with corrective measures taken. The USAF will obtain
regulatory concurrence of significant changes to use and activity restrictions. The USAF
will provide prior notification to ADEC for transfer of property subject to institutional
controls.

Groundwater Specific Remediation (TCE and DRO)
* Implementation of a long-term monitoring program in accordance with EPA guidance

600/R-98/1 28, Technical Protocolfor Evaluating Natural Attenuation of Chlorinated
Solvents (EPA 1998b) to evaluate naturally occurring degradation of TCE in
groundwater at the Lower Camp, and evaluate water quality changes over time.

* Sampling events will occur no less that once per five years and will continue until
concentrations decrease to below ADEC cleanup levels.

Existing roadways as well as the runway were addressed as part of the SDO02 ROD (USAF
2009) in which the selected remedy was No Further Action. As a result, roadways running
through ST005 are not included as part of the area of institutional controls for this site (Figures
1-3 through 1-5).

The selected remedy for ST005 is protective of human health and the environment, complies
with promulgated requirements that are applicable or relevant and appropriate to the remedial
action, and is cost-effective.

The selected remedy represents the maximum extent to which permanent solutions can be used
in a practicable manner at the site. It provides the best balance or trade-offs in terms of
balancing and modifying criteria.

Based on the evaluation of alternatives discussed in the ES, institutional controls and monitored
natural attenuation are the most cost-effective and readily implementable approach to reduce the
risk posed by contaminants exceeding ADEC soil and groundwater cleanup levels.
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If future property use includes disturbance of the PCB- and DRO-contaminated soil for any
reason, or if other information becomes available which indicates that the site may pose an
unacceptable risk to human health, safety, welfare or the environment, the land owner and/or
operator are required under 18 AAC 75.300 to notify ADEC and evaluate the environmental
status of the contamination in accordance with applicable laws and regulations. Further site
characterization and cleanup may be necessary under 18 AAC 75.325-.390.

In the future, if soil is removed from the site, it must be characterized and managed following
regulations applicable at that time. Pursuant to 18 AAC 75.325(i)(1) and (2), ADEC approval is
required prior to moving or disposing of soil that is, or has been, subject to the cleanup rules
found in IS AAC 75.325-.370.

The USAF will submit an Institutional Control Performance Report to the ADEC on an annual
basis for the first five years. The frequency of the Institutional Control Performance Report will
be evaluated with the Five-Year Review under 42 U.S.C. 9621 (c). This report shall include
visual inspection of the site, replacement of signs on the property if necessary, any information
pertaining to breaches of institutional controls, and corrective actions taken to prevent such
breaches in the future.

1.4.1 Duration/Termination of Institutional Control Requirements
The Sparrevohn LRRS is not considered excess property. It is assumed that the site will be
maintained for industrial use, and that ownership and site access will continue to be controlled by
the USAF for the foreseeable future. Currently, there are no plans to remove contaminated soil
or groundwater. As a result, the USAF will maintain institutional controls and long term
monitoring at ST005 for as long as PCB3 concentrations in soil remain greater than 1 milligram
per kilogram (mg/Kg), DRO concentrations in soil remain above 250 mg/Kg, and TCE
concentrations exceed ADEC groundwater cleanup levels.

1.5 Statutory Determinations
The selected remedy for ST005 is protective of human health and the environment, complies
with promulgated requirements that are applicable or relevant and appropriate to the remedial
action, and is cost effective.

The selected remedy represents the maximum extent to which permanent solutions can be used
in a practicable manner. It provides the best balance or trade-oils in terms of balancing criteria,
while also considering the bias against offsite treatment and disposal and considering state and
community acceptance.

The NCP establishes the expectation that treatment will be used to address the principal threats
posed by asite whenever practicable (40 CFR 300.430[a][1][iii][A]). The selected remedy for
STOO5 does not satisfy the statutory preference for treatment as a principal element of the
remedy for contaminated soils. Based on the evaluation of alternatives discussed in the FS,
institutional controls consisting of signage are the most cost-effective and readily implementable
approach to reduce the risk.
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Because there will be soil and groundwater contaminated with CERCLA hazardous substances
above levels that allow for unrestricted use, there will be a statutory requirement for a Five-Year
Review under 42 U.S.C. 962 1(c) after commencement of the remedial action, to ensure the
remedy continues to provide adequate protection of human health and the environment. Five-
Year Reviews will continue as required by CERCLA. Additionally, ADEC approval shall be
obtained before moving or disposing of soil which was subject to site cleanup rules.

The selected soil remedy for ST005 complies with State of Alaska Regulation requirements
under IS AAC 75.325 through 365.

1.6 Data Certification Checklist
The following information is included in the Decision Summary section of this ROD (Section 2).

* List of COCs and their respective concentrations (Sections 2.7. 1.1 and 2.7.2. 1, Tables 2-2
through 2-6)

* Baseline risk represented by the CO~s (Section 2.7.1.4, Tables 2-7 through 2-14)

* Cleanup levels established for COCs and the basis for these levels (Section 2.12.4, Table 2-
19)

* How source materials constituting principal threats will be addressed (Section 2.1 1)

* Current and reasonably anticipated future land use assumptions and current and potential
future beneficial uses of groundwater used in the baseline risk assessment and ROD
(Section 2.6)

* Potential land and groundwater use that will be available at the site as a result of the selected
remedy (Sections 2.6 and 2.12.4.1)

* Estimated capital, annual operation and maintenance, and total present worth costs, discount
rate, and the number of years over which the remedy cost estimates are projected (Section
2.12.3, Table 2-17)

* Key factor(s) that led to selecting the remedy (i.e., description of 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 2.13).

Additional information can be found in the Administrative Record file for Sparrevohn LRRS,
Alaska. The infotmation repository for Sparrevohn LRRS is located at Elnmendorf Air Force
Base, Alaska.
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1.7 Authorizing Signatures
This signature sheet documents the USAF approval of the remedy selected in this Record of
Decision for the Spill/Leak No.1I and Lower Camp Area (ST005). By signing this document, the
ADEC agrees that the selected remedy complies with State law.

This decision may be reviewed and modified in the future if new information becomes available
that indicates the presence of contaminants or exposures that may cause unacceptable risk to
human health or the environment. If additional contaminants are discovered, the USAF and
ADEC will determine the compliance levels for soil cleanup actions.

-Z- / V
ROBY BUJRK, Colonel, USAF Date
Conimm der, 61 1th Air Support Group

ILIW ~~~~~~ /-Z /0 l CKCC
(lHN HALVERSON, Environmental Program Manager Date
F-deral Facilities Section, Contaminated Sites Program
Maska Department of Environmental Conservation
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2.0 Decision Summary
The Decision Summary identifies the Selected Remedy for the ST005 source area addressed in
this ROD, explains how the remedy fulfills statutory and regulatory requirements, and provides a
substantive summary of the Administrative Record file that supports the remedy selection
decision.

2.1 Site Name, Location, and Description

2. 1.1 Site Name and Location

Facility: Sparrevohnt LRRS, Alaska

The Sparrevolin Long Range Radar Station included the following CERCLA source areas as
depicted on Figure I -1:

* Landfill No. I (LF0OI) (Permitted Landfill Currently)
* Road and Runway Oiling (SDO02)
* Transmitter Pad/Opportunity Site (SD003)
* White Alice Communication System (0T004)
* Spill/Leak No.1I and Lower Camp Area (ST005)
* Spill/Leak No. 2 (ST006)
* Waste Accumulation Area (SSOO7)
* Hillside Disposal Areas (DPOO8)

Site Location: Sparrevohn, Alaska

Latitude and Longitude: 610 10'N latitude and 155 058'W longitude

Point of Contact (POC): Mr. Steve Hunt - Project Manager

Steve.Hunt(a~elmendorf.af~mil
USAF 611 CES/CEVR
10471 2 0ih Street
Elmendorf AFB, AK 99506-2200

The lead agency under CERCLA for the Sparrevohn LRRS cleanup is the USAF. The ADEC is
the lead regulatory agency for petroleum and non-CERCLA contaminants at the installation. At
this site, EPA has deferred regulatory authority for CERCLA contaminants to ADEC. The
Sparrevohn LRRS is located in the western foothills of the Alaska Range, approximately 200
miles west of Anchorage, Alaska. Sparrevohnt LRRS occupies parts of Sections 23, 24, 25, 26,
and 36 of Township 12 N, Range 36 W and parts of Sections 19, 30, and 31 of Township 12 N
and Range 35 W of the Seward Meridian.

The installation occupies 1, 180 acres on the top ridge and south slope of what is informally
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referred to as Sparrevohin Mountain. Sparrevohn LRRS is operated as a military installation with
access restricted bythe USAF. The Sparrevohn LRRS is bordered by Bureau of Land
Management property to the east, north and west, and State of Alaska land to the south. There is
no road access to Sparrevohn LRRS. The only way to travel to Sparrevohn LRRS is by plane
with special permission from the USAF. The nearest town is Lime Village, located
approximately 18 miles to the north. There are two mountains between the main installation at
Sparrevohin LRRS and Lime Village, and there is no road access to Sparrevohin LRRS from Lime
Village. Radar, telecommunications, and aviation equipment are installed on the mountain ridge
at Sparrevohn LRRS.

2.1.2 Site Description
The single source area (STOO5) addressed in this ROD is shown on Figure 1-2 and described
briefly below:

The Spill/Leak No.1I and Lower Camp Area (STOO5) encompasses the POL tank farm, the
former power house on the lower hillside of Sparrevohin Mountain, the former Lower Camp
facility, and the valley south of Lower Camp.

2.1.3 Facility ERP History

Table 2-1 provides a summary of the investigations that have been conducted at the Sparrevohin
LRRS since 1985.

Initially, 14 potential areas of concern were discussed in the Installation Restoration Program
Phase I Records Search (Engineering Science 1985). From these, eight were identified for
additional investigation, and RODs are currently being prepared for all sites except LFOO 1. The
eight ERP sites identified in 1985 and shown on Figure 1-1 are:

* Landfill No. 1 (LFOOl1) (currently the permitted landfill);
* Road and Runway Oiling (SD002);
* Transmitter Pad/Opportunity Site (SDOO3);
* White Alice Communication System (0T004);
* Spill/Leak No.1I and Lower Camp Area (STOO5);
* Spill/Leak No. 2 (ST006);
* Waste Accumulation Area (S5007); and
• Hillside Disposal Areas (DPOO8).

The Sparrevobin LRRS sites were used for a variety of industrial purposes. Past activities
potentially resulting in contaminant release being addressed include the following:

* Spills during the transfer of fuels into and out of storage tanks;
* Leaks from fuel lines and tanks;
* Leaks or spills of oil or cleaning solvents from vehicle and equipment maintenance

activities at the gar-age and other areas; and
* Disposal of wastes and other discarded material containing hazardous substances.
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Table 2-1 Summary of Sparrevobn LRRS Investigations _ ____________

fidyestigatibni ;<Dlerbeilrkr'*S . Yeak:..t ~ ihi~~
Phase I Phase I - Records Search 1985 Engineering-Science

Phase II Phase 11 Investigation 1989 Woodward-Clyde
Consultants

RI/FS RI/FS, Stage II, NFA Decision and Technical 191 Woodward-Clyde
RI/FS ~~Document to Support NFA, LF-01, ST-OS, SS-07. 191Consultants

Si Site Investigation Final Report, LE-Ol, ST-05, 55- 193 Woodward-Clyde
07. 193Consultants

PA Preliminary Assessment, Final Report 1993 l I' CEOS/CEVR
EBS Draft Environmental Baseline Survey 1995 HQ AFCEE

Si Site Investigation Final Report, ST-O5 1995 Shannon and Wilson
RA Remedial Action, PCB Soil Remediation, SD-03 1997 Linder Construction
Si Final Site Characterization Report, ST-OS 1997 61 tlTCES/CEVR

CRP Community Relations Plan 1997 Shannon and Wilson, Inc.
MAP Management Action Plan 1998 Hart Crowser, Inc.
MNA Monitored Natural Attenuation Report, ST-OS 1999 Shannon and Wilson, Inc.

RI Remedial Investigation, Final Report 1999 Shannon and Wilson, Inc.
MAP Management Action Plan 2000 Shannon and Wilson, Inc.

HHERA Final Baseline Human Health and Ecological Risk 2000 Shannon and Wilson, Inc.
___________ ~~Assessment Report _ _ _ _ _ _ _ _ _ _ _ _

LTM Long Term Monitoring, Final Report, ST-OS 2001 Montgomery Watson
RI/FS RI/FS, Final Baseline Risk Assessment Report 2002 61 IIIh CES/CEVR

_______________Addendum _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

FS Feasibility Study, Final Report 2002 61 IIt, CES/CEVR
Fact Sheet Fact Sheet, All Around Alaska 2003 61 Vh CES/CEVR

WP ~~Work Plan for Water Sampling and Sign 2006 HCO, Inc.

SAR 2006 Sampling and Analysis Report for ST005 2007 HCG, Inc.
PP ~~Proposed Plan for Seven ERP Sites at 2008 HCG, Inc.

______________Sparrevohn Long Range Radar Site __ ____________

Note: All reports listed were prepared for the USAF.

Acronyms and Abbreviations
AFCEE Air Force Center for Engineering and the Environment MAP Management Action Plan
CEOS Civil Engineering Operations Squadron MNA Monitored Natural Attenuation
CES Civil Engineer Squadron NMA No Further Action
CEVR Environmental Restoration Branch PA Preliminary Assessment
CR? Community Relations Plan PCB Polychlorinated biphenyl
EBS Environmental Baseline Survey PP Proposed Plan
ERP Environmtental Restoration Programt Ri Remedial Investigation
ES Feasibility Study RA Remedial Action
HCG Hoefler Consulting Group, Inc. SAR Sampling and Analysis Report
HQ Headquarters Si Site Investigation
LRRS Long Range Radar Station USAF United States Air Force
HH-ERA Human Health and Ecological Risk Assessment WP Work Plan
LTM Long Term Monitoring

Contaminants encountered during investigations at Sparrevohn LRRS are gasoline range
organics (GRO); polynuclear aromatic hydrocarbons (PAHs); PCBs; POL; DRO; residual range
organics (RRO); semivolatile organic compounds (SVOCs); TCE; metals; and VOCs, including
benzene, toluene, ethylbenzene, and xylenes (BTEX). Most of these contaminants are the result
of fuel or oil spills.
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2.2 Site History and Enforcement Activities
This section provides background information and summarizes the series of investigations that
led to the ROD.

Sparrevohin ERRS was activated in 1952 to close a gap in the radar coverage of interior Alaska.
Between 1952 and 1958 an experimental very high frequency (VHF) communications linked
Sparrevohin ERRS and Anchorage. The VHF facility is believed to have been operated from the
Opportunity Site on the ridge top. The White Alice Communication System (WAGS) was
constructed at Upper Camp in 1957 and the VHF facility was deactivated in 1958. The WAGS
was replaced in 1977 by an Alascom satellite earth terminal. During the period of operation of
the WAGS, approximately 130 military personnel were stationed at Sparrevohnr LRRS.
Dismantling of the WAGS was begun in 1980. In 1982, a Minimally Attended Radar was put
into operation. By 1984, the number of personnel operating the ERRS had been reduced to
approximately ten. The number of personnel has since been reduced to approximately four.

ST005 was originally defined as an area contaminated by a January 1980 release of diesel fuel
from the pipeline between the POE tank farm and the power house fuel tank (Woodward-Clyde
1993) (Figure 1-2). There is also evidence that fuel spills occurred prior to the 1980 release, as
site records indicate that the original water gallery had to be replaced in the I 960s when the
water became contaminated by an undocumented release of fuel from the pipeline connecting the
Power House and Upper Camp (USAF 1997). Other potential sources of contamination in the
area are two floor drains in the vehicle maintenance building that discharged directly to the
ground surface.

Cleanup actions were taken to recover fuel seeping into a tributary of Hook Creek in the early
1980s (Figure 1-2). Fuel recovery was accomplished with product skimming devices placed in
two ponds downstream of the seep. The recovery system was in operation during the summers
between 1979 and 1981, although the quantity of product recovered is unknown (Shannon and
Wilson 1999).

ST005 was included as part of the 1992 site investigation (SI). The SI identified several
contaminants in soil, sediment, groundwater, and surface water (Woodward-Clyde 1993).
ST005 was then included in the Sparrevohin ERRS RI (Shannon and Wilson 1999) in order to
characterize the nature and extent of contamination. COPCs identified for ST005 included
PCBs, petroleum fuel compounds, pesticides, and VOCs. A summary of site investigations is
provided in Table 2-1.

As the lead agency for remedial activities, the USAF has conducted environmental investigations
at the Sparrevohm ERRS under the ERP since 1985. These activities were conducted in
accordance with CERCEA under the DERLP, which was established by Section 211 of the SARA
of 1986.

As the support agency, the ADEC provides primary oversight of the environmental restoration
actions, in accordance with State of Alaska contaminated sites regulations (1 8 AAC 75, Article
3, Discharge Reporting Cleanup and Disposal of Oil and Other Hazardous Substances [October

9, 2008]). Funding is provided by the Defense Environmental Restoration Account, a funding
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source approved by Congress to clean up contaminated sites on United States Department of
Defense installations.

There are no Federal Facility Agreements or state agreements for the Sparrevohn LRRS. None
of the Sparrevohn LRRS sites are listed on the National Priorities List. To date, there have been
no regulatory enforcement activities at STOOS, although hazardous substances regulated under
CERCLA (e.g., PCBs and TCE) have been detected at the site.

2.3 Highlights of Community Participation

2.3.1 Community Participation
NCP Section 300.430(0(3) establishes a number of public participation activities that the lead
agency (the USAF) must conduct following preparation of the Proposed Plan and review by the
support agency (ADEC).

In accordance with NCP requirements, the USAF distributed the Proposed Plan for Seven ERP
Sites at Sparrevohn Long Range Radar Site (Hoefler Consulting Group [HCG] 2008) for public
review to solicit public input. The Proposed Plan was distributed on 6 October 2008. The USAF
offered to hold a public meeting if requested. However, no request for a public meeting was
received regarding the Proposed Plan. One person submitted comments to the Proposed Plan.
The USAF received no request to extend the public comment period. Responses to comments
received during the public comument period are included in the Responsiveness Summary, which
is provided in Section 3.

2.3.2 Sparrevohn LRRS Community Relations Activities
As required by CERCLA, an Administrative Record (AR) has been established for Sparrevohn
LRRS by the 611Ith Civil Engineering Squadron (CES) Environmental Restoration Section. The
AR is the legal record for the ERP' process at USAF installations, and includes copies of all
technical reports, regulatory correspondence, meeting minutes, and other documents relied upon
for restoration decisions. The AR is located at the 61 1 CES office at 10471 20th Street, Suite
302, Elmendorf AFB, Alaska. Documents relevant to this ROD are listed in Table 2-1, and
references directly cited are included in Section 4.0. A website with some of the documents is
available to the public at: http://www.adminrec.com/PACAF.asv 7Location=Alaska.

A Management Action Plan (MAP) report is updated periodically and made available to the
public in order to provide a summary of all restoration activities in one document. A MAP is
prepared to promote communication between the USAF and the general public during
environmtental restoration activities at Sparrevohn LRRS. The most recent MAP for the
Sparrevohn LRRS was published in 2000 (Shannon and Wilson 2000b).

The USAF Community Relations Coordinator is the POC for the Administrative Record and can
be reached at 1-800-222-4137.

A mailing list of interested parties in the community is maintained and updated regularly by the
Community Relations Coordinator. The mailing list is used to provide interested parties copies
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of the newsletters, fact sheets, and public meeting notices pertaining to the environmental issues
at Sparrevohn LRRS.

A statewide toll-free telephone number (800-222-4137) is available throughout Alaska to enable
interested individuals to contact the Air Force 611 CES Community Relations Coordinator at
Elmendorf AFB. Interested individuals are encouraged to use this toll-free number to obtain
information about the activities at the Sparrevohn LRRS or the ERLP process.

2.4 Scope and Role of Operable Unit or Response Action
There are no operable units at the Sparrevohn LRRS. The selected remedy is appropriate for the
projected future land use of the site, satisfies the USAF mission requirements, and is consistent
with other remediation activities at the Sparrevohn LRRS facility.

2.5 Sparrevohn LRRS Environmental Characteristics

2.5.1 Topography
ST005 includes areas from the relatively flat valley floor at approximately 1,500 to 1,750 feet
above mean sea level (amsl) to midway up the surrounding ridge tops.

2.5.2 Climate
Sparrevohn LRRS is located within the Alaska continental climate zone. Climate data at
Sparrevohn were collected from May 1953 until January 1985. The recording station was
located in the Lower Camp, at an elevation of 1,580 feet amsl. The average annual precipitation
over the period of record was 24.2 inches, including 98.1 inches of snow. The lowest monthly
mean precipitation occurs in February (0.83 inches), and the greatest mean precipitation occurs
in August (4.39 inches). The mean annual temperature is 30.1 degrees Fahrenheit (0F7), with
average summer temperatures ranging from 400F to 600F, and average winter temperatures
between 00F and 200F. Climate data are provided by the Western Regional Climate Data Center
(2009).

2.5.3 Geology
In the valley, bedrock is overlain by alluvial valley fill material consisting of silty, sandy gravel
with trace clay. The alluvial fill material is typically about 15 feet thick in the Lower Camp area
and tends to become thicker to the south. Talus of variable thickness, consisting of broken
bedrock, is found covering the slope areas.

2.5.4 Surface and Subsurface Hydrogeology
The ridgeline above the Waste Accumulation Area (SS007) (Figure 1- 1) forms a drainage divide
between the Stink River to the north and Hook Creek to the south. Tributaries draining the
valley and the Lower Camp area (including SS007) are drained by Hook Creek, approximately 3
miles to the southwest. Hook Creek flows approximately 30 miles west, where it enters the
Hoholitna River. The Hoholitna flows west and eventually enters the Kuskokwimn River
approximately 70 miles northwest of Sparrevohn LRRS (Shannon and Wilson 1999).

Record of Decision 2-6
Sparrevohn LRRS, Alaska
December 2009



104 2 7

The Waste Accumulation Area (SS007) is located in the valley, where groundwater occurs as a
shallow water table aquifer within the alluvial cover, and as a deeper aquifer within fractured
bedrock. Groundwater in the valley discharges to seeps and streams (Shannon and Wilson
1 999).

Drinking water at Sparrevohin LRRS is supplied from a gallery that collects water from the
gravels underneath a stream on the west side of the valley.

2.5.5 Ecology
Four vegetative habitats occur at Sparrevohin LRRS. The ridge top and the Upper Camp are
largely devoid of vegetation, with the exception of mosses and lichen on rocks, and small
patches of dwarf scrub dominated by mountain-avens and/or ericaceous species, and graminoid
grasses including sedges and alpine holygrass. The hillside vegetation communities are largely
transitional as a function of elevation. The higher elevation communities contain dwarf scrub,
which gradually changes to low scrub, and eventually tall scrub at the valley floor. The forested
lowlands near the Lower Camp and valley bottom areas consist of a mosaic of black spruce in
moderately-drained soil, and mixed white spruce, paper birch, and balsam poplar in wetter soil.
Tamarack is also found amongst the black spruce. The understory is dominated by Labrador tea,
prickly rose, blueberry and cranberry, and resin birch with a ground cover of near-continuous
mat moss and lichen. Bog wetlands, located south of the runway, support open low or scrub-
graminoid communities.

The upper slopes and ridge top at Sparrevobin LRRS offer limited foraging and no cover for
mammals. Permanent residents of the upper slopes are limited to small manmmals such as
marmot, arctic ground squirrel, vole, and possibly pica. Avian species likely to forage on the
upper slopes include peregrine falcon, spruce grouse, golden crowned-sparrow, and common
redpoll. Rough-legged hawk, golden eagle, willow and rock ptarmigan, black bellied plover,
western and rock sandpiper, homed lark, hermit thrush, lapland longspur, and rosy finch are
likely to breed on the upper slopes.

The lower slopes and valley bottom , which include the Lower Camp, provide forage and cover
for a variety of mammals, including black and brown bear, lynx, cross and red fox, timber wolf,
moose, snowshoe hare, vole, shrew, field mouse, marten, short-tailed and least weasel, and mink.
Mulchatna caribou, wolverine and coyote are also found in the area. Beavers reside in the bogs
and ponds downstream of the LRRS, and river otters occupy Hook Creek. The range of many of
these species, including caribou, may result in their transient occupation of the upper slope
habitats.

A variety of avian species reside in or are seasonal inhabitants of the forested lowland.
Permanent residents include the boreal owl and gyrfalcon. Seasonal species include Harlan and
sharp-shinned hawks, great grey owls, great homed owls, short eared owls, long tailed jaegers,
and ravens. Bald eagles and kingfishers are found on Hook Creek close to the Kuskokwim
River. Lakes and ponds in the drainage area provide habitat for trumpeter swans, sandhill
cranes, and white-fronted geese.
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Surface water channels to the north and south of the ridge top are intermittent. These channels
are not likely to contain fish, but are likely to contain aquatic invertebrates. Fish surveys on
Hook Creek, approximately 5 miles downstream of Sparrevohn LRRS, reported chinook,
sockeye, coho, and chum salmon. Other fish species may also include arctic char, Dolly Varden,
white fish, northern pike, and grayling.

The drainage off the northern slope is also intermittent, containing aquatic invertebrates but not
fish species. The surface water from the northern slope drains to Tundra Lake, which contains
lake trout, blackfish, sheefish, sucker, and lamprey. Tundra Lake surface water drains to the
Stink, Stony, and Kuskokwim Rivers, which contain chinook, sockeye, coho, and chum salmon.

Based on a records search conducted by the Environmental and Natural Resources Institute at the
University of Alaska Anchorage, there are no state- or federally-listed sensitive plant or animal
communities in the vicinity of Sparrevohn LRRS (Shannon and Wilson 1999).

2.5.6 Summary of Characterization Activities at S1005
A September 1985 Phase I, In itial Assessment Records Search (Engineering-Scienced1985)
identified ST005 as one of 8 ERP sites recommended for further evaluation. From 1986 to 1993,
USAF ERP studies were conducted by Woodward-Clyde Consultants, and focused on the
characterization of the sites identified during the Phase I study. Field investigations were
conducted at ST005 in 1986, 1987, and 1988. Samples collected during these investigations
were from the water gallery only. As a result of these studies, ST005 was classified as a no
further action site (Woodward-Clyde 1993).

The USAF submitted a Preliminary Assessment for the Sparrevobn facility to the EPA in 1992
(USAF 1992). However, because the EPA found that the site could score high when evaluated
using the hazard ranking system, they required sampling at all sources, including water sampling
from the water gallery and sediment sampling from all surface water located near sources and
wetlands.

An SI was completed at ST005 in 1995. As part of a 1995 site investigation, six surface soil
samples were collected based on visual observations and historical information (Figure 1-3).
Samples were analyzed for GRO, DRO, VOCs, SVOCs, and PCBs. Soil sample contaminant
concentrations from this investigation exceeded the ADEC Method Two Migration to
Groundwater cleanup levels under 18 AAC 75.341(c) for DRO, GRO, and PCBs (USAF 1995).
During this investigation, the maximum DRO value (49,000 mg/Kg) for the site was detected,
which exceeds the Method Two Migration to Groundwater cleanup value of 250 mg/Kg. The
sample with the maximum DRO concentration was collected in an oily ditch at the base of the
hill below the Power House. Only four VOC compounds (vinyl chloride, 1,1-dichloroethene,
tetrachloroethylene, and cis-1,2-dichloroethene) were detected in soil at concentrations
exceeding Method Two soil cleanup levels during the SI (Shannon and Wilson 1999). In
addition, SVOCs (2-methylnapthalene and naphthalene), and PCBs (Aroclor- 1260) were
detected in SI soil samples at concentrations exceeding Method Two soil cleanup levels
(Shannon and Wilson 1999).
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RI activities were conducted in September and December 1996, April 1997 (USAF 1997), and
August 1998 (Shannon and Wilson 1999). Sampling was conducted throughout the Lower Camp
area, downstream of Lower Camp, in the vicinity of the former Power House, and near the
sewage lagoon (Figure 1-4). RI samples were collected from rock borings, soil borings, test pits,
surface soil, surface water, sediment, and groundwater monitoring wells. Groundwater, surface
water, and sediment were sampled and analyzed for GRO, DRO, RRO, VOCs, SVOCs, PCBs,
and metals. Soil samples were analyzed for GRO, DRO, RRO, VOCs, PCBs, pesticides, and
metals (USAF 1997). RI characterization activities also included surface soil sampling (for
PCBs) in the vicinity of the former Power House, surface water and sediment sampling, test pit
sampling at the sewage lagoon, groundwater samples, and sediment samples. Additional
sampling was required in 1998 as the result of laboratory quality control problems associated
with the 1997 results. As a result, most stream water, sediment, and groundwater samples were
recollected in 1998 and reanalyzed for DRO, RRO, PCBs, and pesticides. One-quarter of the
1997 DRO and RRO soil samples were recollected, 20 percent of the 1997 PCB and pesticide
soil samples were recollected, and a limited number of SVOC soil samples were recollected
(Shannon and Wilson 1999). The data from the 1997 and 1998 sampling events is collectively
referred to as the RI data within this document.

Eight of the 15 RI soil samples collected in the vicinity of the former Power House contained
PCB (Aroclor-1260) concentrations exceeding the ADEC Method Two soil cleanup level (I
mg/Kg) under in 18 AAC 75.341(c) (Figure 1-5) (Shannon and Wilson 1999). The maximum
PCB concentration was 28.6 mg/Kg. Excavation of PCB-contamninated soil removed soil with a
maximum PCB concentration of2lO mg/Kg. PCBs were not detected above ADEC Method
Two soil cleanup levels in the alluvium or bedrock samples collected throughout the Lower
Camp area. DRO, exceeding the ADEC Method Two soil cleanup level was detected at all
potential source areas tested as part of the RI (e.g., the Vehicle Maintenance Building, septic
tanks, and fuel tanks). GRO concentrations were reported in soil at levels greater than the ADEC
Method Two soil cleanup level of 300 mg/Kg; however, these results were associated with DRO
contamination and were interpreted as the light end firaction of diesel fuel rather than a separate
product spill, based on review of sample chromatograms (Shannon and Wilson 1999). Other
contaminants in source area soil such as PCBs and pesticides were generally below Method Two
Soil cleanup levels, or in the case of metals, below background levels.

Four groundwater samples bad DRO concentrations that exceeded the ADEC groundwater
cleanup level of 1,500 .ug/L (1 8 AAC 75.345(b) (1)) (Figure 4). The highest concentration of
DRO reported was 604,000 pg/L at the Truck Fill Stand; however, this concentration exceeds
maximum DRO solubility and likely represents LNAPL in the sample (Shannon and Wilson
1999). Lower concentrations of DRO were detected at targeted source areas throughout the
Lower Camp (Shannon and Wilson 1999) (Figure 4). Although no benzene was detected in
groundwater, low concentrations (i.e., below ADEC Method Two groundwater cleanup levels) of
toluene, ethylbenzene, and xylene compounds were detected in groundwater from the Lower
Camp area (Figure 4) (Shannon and Wilson 1999). One groundwater sample at MWO5 had a
TCE concentration of 5 ~ggL, which equaled the groundwater cleanup level. Subsequent
groundwater sampling in 2006 at the same monitoring well resulted in TCE concentrations
exceeding the groundwater cleanup level. Other contaminants identified in groundwater at
concentrations exceeding cleanup levels included naphthalene, 2-methylnaphthalene, bis-(2-
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ethyihexyl) phthalate, PCBs, cadmium, and lead. PCBs were not detected in groundwater after
June 2006. Although 2-methylnaphthalene and bis-(2-ethylhexyl) phtbalate were detected at
concentrations exceeding screening levels, both were attributed to laboratory contamination
(Shannon and Wilson 1999).

In RI surface water samples, the total aqueous hydrocarbons (TAH), the sum of detected BTEX
compounds, exceeded the Alaska Water Quality Standard (AWQS) of 0.01 mg/L in 18 AAC
70.020(b)(5), although no individual compound exceeded AWQS. In addition, surface water had
concentrations of pesticides (4,4'-dichlorodiphenyldichloroethane [DDD] and 4,4'-
dichlorodiphenyltrichloroethane [DDT]), benzo(a)anthracene, and lead that exceeded the
National Oceanic and Atmospheric Administration (NOAA) Screening Quick Reference Table
(SQuiRT) levels. DRO was also detected in surface water exceeding AWQS, but only in areas
of hydrocarbon seep (Shannon and Wilson 1999).

Contaminants in sediment identified as exceeding NOAA SQuiRT levels included arsenic,
chromium, copper, nickel, Aroclor- 1260, 4,4'-DDD, and 4,4'-dichlorodiphenyldichloroethylene
[DDE].

In 2000, seven groundwater, six surface water, and two water gallery samples were collected to
assess natural attenuation processes (USAF 2001). Samples were analyzed for GRO, DRO, and
VOCs, as well as methane, ethene, and ethane. Analytical results indicated a general decrease in
the GRO and VOC concentrations, and nearly stable concentrations of DRO. However, the
maximum DRO (1,800 jg/L) and TCE (6.42 gig/L) concentrations in MWS exceeded the 18
AAC 75.345(b)(1) ADEC groundwater cleanup levels of 1,500 and 5 gg/L, respectively. No
surface water or water gallery samples exceeded NOAA SQuiRT or ADEC Method Two
groundwater cleanup levels. Based on the natural attenuation parameters measured, it was
detenmined that biodegradation of petroleum hydrocarbon contaminants was occurring (USAF
2001).

In 2006, groundwater, surface water, and sediment samples were collected, some from the same
locations sampled in 2000 (HCG 2006). Groundwater samples were analyzed for DRO and
VOCs, while surface water and sediment samples were analyzed for VOCs and PAHs.
Groundwater in one well, MW5 (Figure 1-4), exceeded the ADEC Method Two Table C cleanup
levels for DRO (1,500 gg/L) and TCE (5 gg/t), with concentrations of 1,700 and 7.15 gg/L,
respectively. An evaluation of historical trends at MV/S indicated that DRO concentrations have
been decreasing since sampling began in 1996. However, the TCE concentrations at MW5 have
increased over the same time period. Well MV/S is located directly downgradient of the vehicle
maintenance shop, where floor drains originally discharged to the ground surface, and the TCE
observed at this location may be attributed to that practice. No surface water or sediment
samples contained VOCs or PAI-s at concentrations exceeding 18 AAC 70 AWQS or NOAA
SQuiRT criteria continuous concentrations (CCC) or probable effects levels (PEL).

2.5.7 Nature and Extent of Contamination
Soil sample concentrations of DRO, GRO, and PCBs from the 1995 SI exceeded the ADEC
cleanup levels in 18 AAC 75.341 (c) at STOO5. The maximum DRO concentration of 49,000

mg/Kg was detected in an oily ditch below the Power House. The GRO concentration of 880
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mg/Kg was detected near the PCB-contaminated soil stockpile west of the former Quonset hut
(Figure 1-2). In the Lower Camp area, PCBs primarily occurred in the vicinity of the former
Power Plant and in a soil stockpile west of the Quonset Hut (Figure 1-2) (Shannon and Wilson
1999). PCBs from these areas were partially removed prior to the RI. The extent of
contamination was further delineated during the follow-up RI.

Results from the RI investigations showed widespread subsurface petroleum contamination,
primarily associated with diesel fuel, approximately 700 feet in width at its north end near the
Vehicle Maintenance building (Figure 1-2) and narrowing as to the south-southeast. Although a
measurable layer of LNAPL was not commonly observed, LNAPL sheens were noted at
monitoring well locations as far south as the midpoint of the runway (Figure 1-2). Four
groundwater samples, MW5 and MW22 (south of the Vehicle Maintenance Building), MW20
(near the Truck Fill Stand), and MW9 (south of the Truck Fill Stand) (Figure 1-4), had DRO
concentrations that exceeded the ADEC groundwater cleanup level of 1,500 pig/I. in 18 AAC
75.345(b)(1). One groundwater sample, MW5, located near the Vehicle Maintenance Building,
had a TCE concentration equal to the ADEC groundwater cleanup level 5 pg/L. Eight of 15 soil
samples collected on the south side of the former Power House contained PCB; concentrations
exceeding the ADEC Method Two cleanup levels (1 8 AAC 75.341 (c)) (Figure 1-5).

Five of the seven groundwater wells sampled in 2000 were within the previously identified
contaminant plume south of the Vehicle Maintenance building (Figure 1-2). DRO was detected
above the ADEC groundwater cleanup level in only two wells, MW22 and MW5 from the Lower
Camp area (Figure 1-3). Groundwater from both wells previously had exceedances of DRO.
TCE was also detected above the ADEC groundwater cleanup level (5 pig/I.) at MW.5. Based on
the natural attenuation parameters measured, it was determined that biodegradation of petroleum
hydrocarbon contaminants was occurring.

In 2006, the only compound concentrations exceeding cleanup levels in any of the tested media
were for DRO and TCE in groundwater at MW5 (Figure 1-3). An evaluation of historical trends
at N{W5 indicated that DRO concentrations have been decreasing since sampling began in 1996.
However, the TCE concentrations at MW5 have increased from 6.42 to 7.15 pig/L. over the same
time period. Well MW5 is located directly downgradient of the vehicle maintenance shop,
where floor drains discharged to the ground surface, and the TCE observed at this location may
be attributed to that practice.

Based on the concentrations of PCBs and DRO in soil, and the levels of TCE in groundwater,
these compounds have been identified as COCs for this site. These COCs are discussed in
further detail in sections 2.7. 1.1 and 2.7.2. 1.

2.5.8 Conceptual Site Model
Conceptual site models were developed to depict the potential relationship or exposure pathway
between chemical sources and receptors. An exposure pathway describes the means by which a
receptor can be exposed to contaminants in environmental media. These pathways are presented
in Figure 2-1 for human health, and Figure 2-2 for ecological receptors. For purposes of
evaluating human health exposure pathways, it was assumed there were no current site residents
at Sparrevohnr LRRS. Current site use is limited to periodic site workers. Future exposure
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pathway scenarios assume that the Sparrevohn LRRS facility will be active, as the USAF intends

to continue operations at the installation.

The 1980 petroleum release affected soil, groundwater, and surface water at ST0O5. Evidence of
the impacts to groundwater, surface water, and sediment has been identified in downgradient
monitoring wells, seeps, streams, and ponds. As such, complete exposure pathways exist for
each of these media, plus biota. Several of the complete exposure routes to these media are
insignificant, including inhalation via volatilization to indoor and outdoor air, and ingestion of
sediments, surface water and groundwater. Exposure routes that are complete and significant
include dermal contact with soil, sediment, groundwater and surface water, and ingestion of soil
and meat. The primary exposure pathway for both human health and ecological risk at STO05 is
via direct contact with contaminated soil and/or sediment (Figures 2-1 and 2-2).

Although future residential land use is considered unlikely at STOO5, it has been included in the
human health risk assessment to deternine whether the site would be suitable for unrestricted use
or unlimited exposure, as described within this ROD.

2.6 Current and Potential Future Land and Resource Uses

2.6.1 Land Use
The current land use at STOO5 is industrial, as the Sparrevohn LRRS is only used by USAF
personnel and their contractors. As the lead agency, the USAF has the authority to determine the
future anticipated land use of STOO5. After considering input from ADEC, the UJSAF has
determined that the most likely future land use of ST005 for the foreseeable future is as anF
industrial site. This determination is made considering the following assumptions:

* The USAF plans to retain control of the property for the foreseeable future;

* The USAF has no plans to change current land use;

• Transfer of property is unlikely;

* Sparrevohin LRRS is remote and only accessible by air with special permission by the USAF;
and

* Prior approval from ADEC will be obtained for any disturbance, movement or disposal of soil
which is subject to 18 AAC 75.325(i).

Because there are no settlements within 18 miles of the Sparrevohin LRRS and all site industrial
activities occur within the facility boundaries, the current land use for the surrounding area is
generally limited to occasional recreational and subsistence activities. The current use of
adjacent/surrounding land is expected to remain the same over the foreseeable future.

2.6.2 Groundwater and Sur-face Water Uses
Water from the shallow alluvial aquifer is used as drinking water at the Sparrevohnr LRRS.
Drinking water is currently supplied by a collection gallery located west of the Lower Camp on a
tributary to Sparrevohn Creek, upgradient of known contaminant sources. The shallow aquifer is
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not important regionally other than for the installation (i.e., no downgradient users). The gallery
was installed approximately 20 feet below the streambed, and provides drinking water to the
residential facility year-round. No drinking water is currently provided to the Upper Camp. No
other groundwater or surface water is currently used at the Sparrevohin LRRS.

2.7 Summary of Site Risks
This section summarizes the baseline human health and ecological risk assessments that have
been completed for Sparrevolm LRRS. In accordance with the NCP's requirement for baseline
risk assessment (40 CFR §300.400(d)) to characterize current and potential threats to human
health and the environment, risk due to contamination at the Sparrevohin LRRS was evaluated in
the RI/FS report.

The baseline human health and ecological risk assessment (BLRA) was completed in 2000
(Shannon and Wilson 2000a), and based on ADEC commnents, an addendum was completed in
2002 (USAF 2002a). The objectives of the risk assessment addendum were to include the
sediment-to-fish contaminant pathway for bioaccumulative chemicals, and evaluate six
additional residential exposure scenarios for the Lower Camp (USAF 2002a). The modifications
made to the baseline risk assessment in the addendum were applicable to Lower Camp sites,
including STOO5.

The objectives of the BLRA were to determine which chemicals, media, and areas of the eight
ERP sites posed unacceptable risks to human and ecological receptors and, if necessary, to
develop alternative cleanup levels for remediation of these areas. The baseline human health and
ecological risk assessments were not conducted on a site-by-site basis (i.e., no risk assessment
was completed specifically for ST005). Rather, the risk assessments were completed for five
exposure areas that potentially were impacted by the eight ERP sites. The five exposure areas
are the Lower Camp (on-site), Lower Camp (off-site), Northern HillsideNalley, Upper Camp,
and Hook Creek (Shannon and Wilson 2000a) (Figure 1- 1). Exposure areas were evaluated
(instead of individual ERP sites) because they were considered to be more representative of
typical exposure patterns at Sparrevohin LRRS. However, because the risk for the Lower Camp
(on-site) was calculated by combining several ERP sites, the calculated risk values overestimate
the risk associated with any individual ERP site. Risk assessments conducted for the Sparrevohin
LRRS used data collected in 1996, 1997, and 1998 (Shannon and Wilson 2000a).

As part of the BLRA, a more detailed (i.e., Tier II) ecological risk assessment (ERA) was also
conducted to more accurately characterize the potential for risks to benthic invertebrate species
due to site-related chemicals. This Tier 11 ERA involved measurement and correlation of
sediment chemical concentrations, sediment toxicity, and benthic invertebrate abundance and
diversity. A weight-of-evidence approach based on these three measures and an assessment of
habitat quality was used to provide a more thorough assessment of the potential for ecological
effects to benthic invertebrate species.

The USAF conducted additional work in 2001 to address the outstanding issues at the site, and
submitted an Addendum to the BLRA in 2002 (USAF 2002a). The risk assessment addendum
included the sediment-to-fish contaminant pathway for bio-accumulative chemicals, and
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evaluated six additional residential exposure scenarios for the Lower Camp (USAF 2002a).

2.7.1 Summary of Human Health Risk Assessment
The BLRA estimates the risks posed by the sites if no action 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. This section of the ROD summarizes the approaches used and the results
of the baseline risk assessment of the subject site.

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.

2.7.1.1 Identification of Chemiicals of Concern
This section identifies the COCs to human health that require remnediation. The data used in the
risk calculations were deemed to be of sufficient quality and quantity for their intended use.

COPCs were identified in the RI (Shannon and Wilson 1999), based on chemical concentrations
exceeding applicable screening or cleanup values. COPCs were then evaluated as part of the
human health risk assessment (i.e., BLRA and addendum). In some cases, evaluation resulted in
the elimination of chemicals that had only been reported at low frequencies, at concentrations
below analytical detection limits in a given mneditum, or at concentrations less than the average
background concentration (Shannon and Wilson 2000a). Additionally, the list of COPCs wasL
further refinied by eliminating compounds that were detected at concentrations below human
health risk-based screening concentrations, or that were assumed not to bioaccumulate or
bioconcentrate.

For this ROD, soil COPCs were determined using the risk-based values for screening from 18
AAC 75, specifically Method Two soil cleanup levels for Migration to Groundwater. Method
Two soil cleanup levels have been established for specific chemicals (listed in 18 AAC 75.341,
Tables B I and B32) and are protective of long-term exposures under residential land use
scenarios. Method Two soil cleanup levels are risk-based cleanup levels based on a cancer risk
management standard of 1 in 100,000 (ixi05) and a noncarcinogenic risk standard or hazard
index of 1.0, set forth in 18 AAC 75.325(h). The primary groundwater screening criteria are
derived from 18 AAC 75.345 Table C groundwater cleanup levels. Where groundwater is a
potential drinking water source or a source to surface water (seeps), the primary screening
criteria are derived from 18 AAC 80 Alaska Drinking Water Standards, or NOAA SQuiRT limits
for fresh surface water, respectively. The primary sediment screening criteria are derived from
the PEL for freshwater listed in the NOAA SQuiRTs. The primary surface water screening
criteria are derived from the 18 AAC 70 Alaska Water Quality Standards and the criteria
continuous concentration (CCC) NOAA SQuiRT limits.

COPCs identified in the BLRA and addendum were based on compound concentrations
occurring within an exposure area (e.g. Northern Hillside/ Valley, Upper Camp, Lower Camp
[off-site], Lower Camp [on-site], and Hook Creek), and not necessarily concentrations associated
with specific ERP sites. As a result, some compounds were eliminated as COPCs because
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although they were identified in an exposure area, they were not identified at a specific ERP site.
Because ST005 is only a portion of the Lower Camp (on- and off-site) exposure areas, not all of
the COPCs identified were applicable to ST005. Some examples of compounds that were
detected in soil from the Lower Camp exposure areas but not detected within ST005 include
benzo(a)pyrene, benzo(b)fluoranthene, and alpha-alpha-benzene hexachloride (BHC) (Table 2-2)
(Shannon and Wilson 2000a). In some cases, compound concentrations were compared with
calculated site-specific human health risk-based concentrations to determine if a compound
significantly contributed to risk at the site.

The screening criteria used are protective of human health. They were selected to be
conservative and are in accordance with the current and projected land use at the site as
described in Section 2.6. Criteria protective of people using the site for residential purposes
were used to screen the data, even though there is no current or planned residential land use at
the site.

COPCs from the BLRA and addendum are listed in Tables 2-3 and 2-4. Compounds are
designated with an "R" to indicate that the compound was identified as a COPC in the BLRA
(Shannon and Wilson 2000a), an "A" to indicate that the compound was identified as a COPC in
the addendum (USAF 2002a) or a "B" to indicate that the compound was identified as a COPC
in the both the BLRA and addendum. The human health COCs identified in this section provide
the basis for the remedial action objectives and remedy selection.

Soil
Twenty-eight compounds exceeded one-tenth the ADEC Method Two soil cleanup level under
18 AAC 75.341 at ST005 (Table 2-2) (Shannon and Wilson 2000a). Of these, 13 compounds
exceeded the ADEC Method Two Migration to Groundwater soil cleanup levels.

Concentrations of GRO and DRO in soil samples collected in 1996 as part of the RI exceeded
the ADEC Method Two soil cleanup levels. GRO detections coincided with samples with high
DRO concentrations (i.e., exceeding ADEC Method Two soil cleanup levels). Based on a
review of chromatograms, GRO content was determined to be the light end of the DRO
contamination rather than the result of separate releases (Shannon and Wilson 1999). As a
result, only DRO was retained as a COC for soil.

Lead was detected, but only at concentrations below the soil cleanup level of 400 mg/Kg, and
therefore was not retained as a COC. All Resource Conservation and Recovery Act (RCRA)
metals exceeded the I11 0th Method Two screening criteria and were considered to be COPCs for
risk assessment; however, only antimony and chromium exceeded both background
concentrations and the unadjusted ADEC Method Two soil cleanup level (Shannon and Wilson
2000a). Antimony and chromium were determined not to be significant contributors to human
health risk (i.e., the actual concentration was several orders of magnitude lower than the site-
specific human health risk-based concentration) (Shannon and Wilson 2000a). Because the
overall risk for soil does not exceed ADEC Risk Management levels, and no metal exceeded
background and site-specific human health risk-based concentrations, no metals were retained as
human health COC for soil.
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Six VOCs and three SVOCs exceeded I1 10th the ADEC Method Two soil cleanup criteria and
were considered COP~s for soil risk assessment (Shannon and Wilson 1999; 2000a). Three
VOCs, I1,2,4-trimethylbenzene, benzene, and tetrachloroethene, exceeded the ADEC Method
Two soil cleanup level. Two SVOCs, 2-methylnaphthalene and naphthalene, also exceeded
ADEC Method Two soil cleanup levels. The 1 ,2,4-trimethylbenzene maximum concentration
was below the site-specific human health risk-based concentration, and was not considered a
significant factor to human health risk; as a result, this compound was not retained as a human
health COG. Benzene was detected in less than five percent of the samples, and as a result, was
not retained as a human health COG (Table 2-2). Although tetrachloroethene was detected
above the ADEC Method Two soil cleanup level for Migration to Groundwater, it was not
detected in any groundwater samples; therefore, the soil contamination is not affecting other
media. Because tetracliloroethene does not bioaccumnulate, it was not carried forward as a human
health COG. As a result, no VOCs, SVOCs, or chlorinated solvents were retained as human
health CO~s.

PCBs (Aroclors 1254 and 1260) exceeded the Method Two cleanup level of 1 mg/Kg in the
vicinity of the Power Plant, and as a result, PCBs were retained as a COG for soil at ST005
(Shannon and Wilson 1999; 2000a).

Pesticides were detected at low concentrations in soil samples throughout the Lower Camp area.
One pesticide, 4,4'DDD, was detected slightly above (less than 5 percent) the ADEC Method
Two soil cleanup level of 7.2 mg/Kg (Table 2-2) (Shannon and Wilson 1999). Pesticides were
considered COPCs for the risk assessment. The wide distribution and low concentration of
pesticides in the Lower Camp exposure area indicates that their presence is likely related to use
rather than release (Shannon and Wilson 1999), and therefore pesticides were not retained as
GOCs for ST005.

Following evaluation of all compounds which exceeded 11 1 0Ih the Method Two Migration to
Groundwater soil cleanup level for the Under 40-Inch Zone, two compounds, DRO, and PCBs,
were retained as human health CO~s in soil (Shannon and Wilson 1999).

Groundwater
In groundwater, DRO, RRO, TGE, 2-methylnaphthalene, bis-(2-ethylhexyl) phthalate, PGBs
(only detected once during the June 1997 sampling event), arsenic, cadmium and lead exceeded
the ADEC 18 AAC 75.345 Table G Groundwater cleanup levels (Table 2-5) (Shannon and
Wilson 1999). GRO, other VOCs and SVO~s, pesticides, and metals were also identified in
groundwater, but did not exceed the cleanup levels.

RRO was detected at a frequency of less than five percent (Table 2-5) and was not retained as a
COPC for groundwater risk assessment, or as a COG. 2-methylnaphthalene was retained as a
GOPG for risk assessment; however, because the maximum concentration was orders of
magnitude lower than the human health risk-based concentration, 2-methylnaphthalene was not
retained a human health GOC. Bis-(2-ethylhexyl) phthalate detections were attributed to
laboratory contamination (Shannon and Wilson 1999); as such, the compound was not retained
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Table 2-2 Risk Assessment and Addendum Soil and Sediment COPCs for the Lower Camp
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Table 2-3 Risk Assessment and Addendum Groundwater and Surface Water COPCs for
the Lower Camp

Midia Cheiemca oracrern Referenc Concentratto., Detected' Frequenric Of Eaposar Point S.iatiaica
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cgs-1.2-Dichxloroethtem B 5.8 9 5 P9L 3/47 9.5 Max
Copper B 3 6 875 ji/, 11141 875 M.x
DRO B 100 3.0 xL 25/46 34 Mu
Ethylb~entte A 0.9 6 WI 5146 6 Ma.
Ftu..o A 0.202 0.202 W 1/33 0 202 Mux
GRO B 20.5 417 .01 15/35 4t7 Max
lsooroomkazen A 5 6 PPL 2/8 6 Max
Lead B 3.6 169 A.& 14/41 169 Max
Mercuty R 0.22 0 86 lAg/I. 2/40 0.86 M.,'

Methylent Chloride B 6 3 120 Ag/ 2/47 120 Max
n,-Butylbcze A 5 5 AgI !20 5 Max,
rt.Ptnvlb~cnz B I 9 AWtL. 3/20 9 Max
Napetaloxe B 0.066 34 ARL 7/38 34 M.
Nickel B I 8 8 165 uVI 7137 165 Max
Selenitam i 4,6 9.7 Pt/1- 2/39 9 7 Max'
Thallium B 2.1 2.1 ..ii 1/40 2.1 Max
Tolacce A I 2 WI 7/47 1 2 M..
Tfichloroethert B I 5 PPL 4/47 5 Man
Triehiotufluorodhane A 2 2 WI/7i 2 Muax
Xyitrs, A 1.4 9.7 WI 4/46 9.7 Max

_______Zin B 31.1 1,560 *jj/L 9/43 1,560 Max
SerfaeWater B,,ylliwo, i 1.1 I I WIlL 1/11 1.1 M.,

(Water Ga~~~ieiy)- Copper ~R 2.3 143 vgI1, 6111 143 mu'
Direct ConUtact

Lea kt 4.4 6 9 4'! 2/11 6.9 Ma.,
SurefaceWater- 2-Mtthytnohfthlm,t A 9 9.0 pgL 1/27 9 mux
Diraect Conat -sorpylun A 0.5 0.5 IW /IS 0.5 Mu

Acromplithylene A 0 052 0 052 I 1/26 0 052 Max
Am.on A 51.7 137 upL 2J1 9 137 Max
Antimony A 5.2 10.7 2W/1~27 102 M.x
DRO A 100 3120 WI I2 3N Mux
GRO A 2512 92 Agl 3/23 92 M.x
Napthtal. ~ A 0 0717 3 WI 4/29 3 M.x
Pheanlaath,tn A 0.061 0.061 PgL 1126 0 061 Max

_______Ti-iclalometherie A 2.7 2.7 AgL 1/32 2.7 Ma.

mg/K: milligrams per Kilogram
pg/I.: micrograms per Liar
95% UCL: 95% Upper Confidence Limit
ND (0.004 1): Anatlte not detected above the analytical detection limit (in parenthesis)
Max: Maximum Concentration
J: Estimated Value
R: COC identified a, the Baseline Risk Assessment (Shannon & Wilson 2000)
A: COC identified in the Baseline Risk Assessment Addendunm (USAF 2002)
B: COC identfied in both the Baseline Risk Assessment and the Addendum

Notes:
I- Concentration and Frequency of Detection dataf came from the Baseline RA Addendum (USAF 2002). Appendix 1OTables 8- 1 to 8.6

2 - Exposure Point Concentrations (EPCs) and Statisicai Measure are based on samples within the cmb ined Lower Camp Exposure Area
(incduding other IRP sites) from the Spanrevohin LARS Baseline Risk Assessment (USAF 2002).
EPCs were taken from the Spanrevolhn Baseline RA Addendum (USAF 2002), Appendix ClTabies C.lI to C-6.
3 -EPCs were taken from the Spanevhn LRRS Baseine RA (Shannon &Wilson 2000). Appendix ETable B-2.
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as a COG. PCBs were not retained as a COG due to low detection frequencies (Shannon and
Wilson 1999; 2000a). Arsenic, cadmium and lead were retained as COPCs for risk assessment
(Shannon and Wilson 1999; 2000a); however, they were considered naturally occurring and not
significant to risk, and as a result were not retained as human health COCs (Shannon and Wilson
1999; 2000a).

Following evaluation of compounds detected in groundwater and comparison to the Table C
Groundwater cleanup levels found inl 8 AAC 75.345, only two compounds, DRO and TCE, were
retained as human health CO~s in groundwater.

Surface Water
Surface water from the water gallery is used as a drinking water source, and as a result, water
gallery samples were compared with maximum contaminant levels under 18 AAC 80 (ADEC
2009b) for screening of COPCs and CO~s. Surface water downgradient of the water gallery,
which is not used for drinking water, was screened against Alaska Water Quality Standards in 18
AAG 70 (ADEG 2009a).

Although fuel compounds, VOCs, metals, and PCBs were identified in the water gallery
samples, no compounds exceeded the ADEC Maximum Drinking Water levels listed under 18
AAG 80 (Table 2-6) (Shannon and Wilson 2000a). Therefore, no human health CO~s were
identified from the water gallery area at STOOS.

In other surface water samples from ST005, TAN and total aqueous hydrocarbons (TAqH)
exceeded the Alaska Water Quality Standards under 18 AAC 70 (Table 2-7). In addition,
benzo(a)anthracene, 4,4'-DDD, 4,4'-DDT, and lead exceeded the CCC for fresh surface water
listed in the NOAA SQuiRTs (Buchmnan 2008) in 1996 and/or 1997, but were below screening
levels in 1998; as a result, these were not retained as CO~s (Table 2-7).

DRO, GRO, VOCs, SVOCs, metals, and PCBs were identified in surface water samples, but did
not exceed the screening levels.

Because TAH and TAqH concentrations decreased to below 18 AAC 70 screening levels
between the 1996 and 1998 sampling events, TAH and TAqH were not retained as human health
COCs (Table 2-7).

Following evaluation of drinking water (water gallery) and non-drinking water surface water
samples, and comparison of detected compounds against cleanup criteria listed in 18 AAC 70
and 80, no compounds were retained as human health COCs in surface water at ST005.

Sediment
In sediment, the maximum concentrations for PGBs (Aroclor 1260), 4,4'-DDD, 4,4'-DDE, and
4,4'-DDT exceeded the PEL for freshwater listed in the NOAA SQuiRTs (Buchman 2008)
(Table 2-8), and were considered as GOPCs for risk assessment (Shannon and Wilson 2000a).
However, 4,4'-DDD, 4,4'-DDE, and 4,4'-DDT were detected in background samples upgradient
of the water gallery, indicating that their presence at ST005 is likely related to use rather than
release (Shannon and Wilson 1999). In addition, pesticide concentrations were well below
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ADEC soil cleanup levels protective of human health via direct contact. As a result, pesticides
were not retained as a human health COG.

Although several PCB samples exceeded the NOAA SQuiRT screening value for freshwater
sediment, only one sample had a PCB concentration exceeding 1 mg/Kg, the human health-based
soil cleanup concentration (Table 2-8). PCBs were evaluated as COPCs in the risk assessment,
but were not retained as human health CO~s due to low concentrations and low frequencies off
detection.

Fluorene was the only SVOC or PAH detected in the Lower Camp area exceeding screening
levels. Although fluorene was retained as a CQPC for risk assessment in the Lower Camp
exposure area, it was not detected at ST005, and therefore was not retained as a human health
COG for STOO5.

Maximum metal concentrations for arsenic, chromium, and nickel exceeded NOAA SQuiRTs
(Buchman 2008) (Table 2-8); however, because arsenic and chromium do not bioaccumulate,
they were not retained as human health CO~s (Shannon and Wilson 2000a). Nickel was
detected in all samples at concentration levels that were within the range of sediment background
concentrations, and as a result were considered to be naturally occurring (Shannon and Wilson
2000a). As a result, nickel was not retained as a human health COC.

Following the evaluation of sediment data against the applicable NOAA SQuiRTs (Buchman
2008), no compounds were retained as human health CO~s in for sediment.I

2.7.1.2 Exposure Assessment
The objectives of the exposure assessment are to characterize potentially exposed human
populations in the area associated with the Sparrevohin LRRS facility, to identify actual or
potential exposure pathways, and to detennine the extent of exposure. The exposure assessment
involves several key elements, including the following: definition of local land use, definition of
local water use, identification of the potential receptors/exposure scenarios, identification of
exposure routes, estimation of exposure point concentrations, and estimation of daily doses.

As part of the exposure assessment, a conceptual site model (Figure 2- 1) was developed
separately for the ST005 site showing the potential human exposure pathways. Complete
exposure pathways included ingestion of chemicals in surface and subsurface soil, and dermal
contact by current site workers, recreational users, and subsistence users.

2.7.1.3 Toxicity Assessment
Human health criteria (cancer slope factors and reference doses [RfDs]) developed by the EPA
were obtained preferentially from the Integrated Risk Information System database (IRIS; EPA
1999) or the 1997 Health Effects Assessment Summary Tables (HEAST; EPA 1998). In some
cases, the National Center for Environmental Assessment toxicity values found in the Region III

Risk-Based Concentration Table were used when neither IRIS nor HEAST had data.

The purpose of the toxicity assessment is to select toxicity values (criteria) for each chemical

evaluated in the human health risk assessment. The toxicity values are used in combination with
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Table 2-4 Soil Sample Results _ __

`Mtttf 4RW$ iflAws SfI0mWSS 1NSRWS
Is MC 75 Mha flq407 S ekw nFfcyS 9s, V.uwcy

an ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~n"

MO J )0 t.W0$ M 30 212L
AS00 J1O/H 2*OOJYT 2/3

ll~~c~fro.M*,. 003 MM NA N'S NAMSN

23 43 /0 SN SNA

2ŽAI2~~~~!~~s~. 23 1$ I 0/101~Nv NC A NA
2lt~~~nont ~~SS Nal Vio 006 1aM NA

4/too,00,l~~~~~ok~~n, MR NAo 0NS4 NA3 MS NA

ACOIA~~~~lo 00 0 775 1/~~~~101 0030 3N NA

Swtzen. 0025~~6 913 2/01M NNS NAk
C~~t~~t,~ 44/I//Ide 12 MS NA 000Ž~~~~~N N/ S NA

mmi,-1 2aoo~, 0241 NS~ /11N NA MW) i S NAk

~~~ 51~~~~~i NR N'kSNAM NA

"~~'wy~~b.~~nn 15 MRNA NS NA us N
Na-ts 20 NMN S NA NS NA

_______________ ~12 NR NAk NS NA NS NA
10fr~c/d0100M~r. 0.04 9*2 15/10m 0 14 113 NS NA

104,*. 05 I OAS 11110, 003 2/3 NS NA
~~~ 03 20~ ~~~~~~~3 lima0, NS NA 1SN

_________________ 000 WillS 010 00070 21 Ns NA
___ ___ ___ ___ 00 Nf NS NA NS A

~~~ 000* NA~~~~~~~~~I NS NA NS M

AAMVI~~trd /ocrmc/) I S M~S NA I'S 'a NS NA
~~~ 150 M~~~~~~~~O/ZI MO9 N4 NS NA

AnI~~~~rucw " -t Cl2h 0/0 S NANS
~~s~~s~!~~s~~s 36 NO /12) 0/90 NS NA MS N

aNNgS)P . 0409 NO ('2) N/0 S NA NC A

~~ ,JAPL.. MD 12) 04 0 NCNA NS NAk
0n~k~fiucde,//,on. 49 Jv N/9 S NA MS NA

49 N I12L M90 NS ANCN
- D~e*,,~anietw~scsn. 03 67(2i 0/9 MC411 NAS NA
0/0od~~t/mS/$ I2~M MS)(2 NA 0N$ NA NA

V/mew". 220~~3,1 N 7 59S NA an i NA

~~~ 20 *1.4~~~~~~~n S/99 NIS NA NS NA
P/flb/U~~~~sn. j~~~ 04n 34 NS NAM NA

_______________ GOa AiA 'A 0NS NA NS NA

Rn. 2~ ffiSIIA±. 0/00 MS NA NS NA

M/I/mo"~~~~ 3~ NSP NA9 041 N/ S MA

mnwc 30 15 04Mg O., la NA

~~!~~~fl 4~~~~2 I2 04 S / CN
00dm/u/I, 5.0 0 616 4060~~~Simi 001 3a3M NA

2$ 44 0090 n~e 3/ M N
00000' 40/3 ~~~~ ~~~740 4099 US N NS NA
(094 400 70~~~~~~~~M6 63/4 '70 3? MS N

Molt/rI ~~~~14A -- 0(246 209921 N/ S M
________________ 00 02 04/90~~ou NS NA NS N

__ _ __ _ __ _ __ _ __ 34 030 1/6 NS NAMSN
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Zjnr ~~~~4,100 IN4 mm/6 I3? 3/ NS NA

Pce, rid Ptstic,44.

A~v1r0i1
t

1 NS NA Ns NA 244 1/44

~o1012S4' I 0 16? 2143 NS NA 67. 21/24

Aoio-42W0 I tM 524143 WO NA NS NA

4,4=0 71 ?Al J 60/I43 0,0351 41 33 WO NA

4,41701 51, 0.36 45143 0,0274 1/3 NS NA

4A40T 7 3 5114 75/14 00544 2/3 WS NA

ActS 0070~~GU 001814 1/143 NS NA NS NA

~~phs8$C ~ 0 0064 So{0982 0143 MSNA NO NA

bWi-SHC 0.02 00054744J 1/143 NS NA NS NA

Erdcaua,~ 6.916 0 0,000704 2/143 NO N1A NS NA

Notes
1 -Only methods and compounds v.4th detections are Shown,
2 -Lowest value or Direct Contact, Inhalation, or Migration to Groundwater showi, from 18 AAC 75, Tables all and 82,
referred to as 'Method Two Cleanup Levels' for the Under 40-Inch Zone (ADEC October 9, 2008).
3 -Highest detected values showot Maximum concentration is the maximum detection or highest PQL if all Samples were, nondetect,
4 i1996, 1997 and 1998 data were taken from Spanrevehin LRRS, Alaska Final Remaedia Investigation Report, September 1999
(Shannon and Wilson 1999).
5 -The frequency of detections Is the number of times the analyte was detected in the Samples collected at the site.
Frequencies do not include duplicate samples collected.
68-Screening level Is for Total Poolychoimnated Biphenyls,

Abbreviations
Screening criteria does not exist for this compound NS Not Sampled

F Estimated quantity below the POL NA Not Applicable
T Due to laboratory problems In 1997 th ND The analyle was analyzed for, but not detected.

sample was reolflected for this analysis in The PQL is in adjacent parentheses.
1998, and thus may show temporal or spatial NR Not reported
variation from other parameteris for this 4 Estimated value
sample. Indicates concfentrationt by 82708 Sim

Acronyms
AAC Alaska Administrative Code GROD Gasoline Range Organics
NOMA National Oceanic and Atmospheric Administration DRO Diesel Range Organics
SOuiRT Screening IOuick Reference Table RRO Residual Range Organics
mg/Kg milligrams pe kilogram PCB Polychlorinated Blpheryl
USAF United States Air Force RCRA Resource Conservation arid Recovery Act
LRRS Long Range Radar Station VOC Volatile Organic Compound
RI/F S Remedia lnvestigationlFeasibility, Study SVOC Senmivolattle Organic Compound
POL Practical Quartfitation Limit

Bold and shaded result indicates an exceedance of the screning crotenia for soil,
Shaded result indicates an exceedance of one-tenith the most stringent of inhalation or direct contact IS MAC 75 Method Two Cleanup
Levels for soils. Per 18 AAC 75,340(k), a chemical k this value must be included in cumulative risk calculations. This requitrement s
not applicable to GRID, DRO, RRO, or lead.
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Table 2-5 Groundwater Sample Results _ __ ____ ____

1# WRS 199RIM/S 19907R1Ws I29TRWS itftftjjPs iSURtUVI
Media Anf$ 1 M 1 Mnimun Fntwraoy of maid.n Frequency of FAMajnnFmttyo

Ta. C for Cimardnimak'k Detction. Cotnttto.k Dcuat Ctmmemntrekt"o' Dn/e

Fuels
GOR ,010012536920 f ,

Tetrattoroeham, 4,3 NO i2) 0(2 1,2 IIII NO (1 015

Tre,2 tr4zne1.800 37 Ws2 57 3 2/111 28 Vs5

rr,3otwtnzne1800W 24 3/25 192 2111 7 1/5
4-lispmpyllokke - 9 3/4 2A8 1/3 ~ 31

Ber~~~~zeno S~~~~ NR NA NR NA NR NA
Acetonie 33,000 39.3 3/23 NV101 P
Caebon Telvachtorid. 5 NR NA KR NA NP N
CIhromflmne 8 NA NA NR NA NR NA
Chbokulrm 14 4(2) 0/21 _NV (S) 0021/5

cts.1,2~~~D~toroetnene 10 ~~9 5 1/24 5.8 Iil 8 1/5
Elttmtenzee 700 6 3/25 6 2/il 31/
vMemlt ensObtide S NR NA N41 NA NR ~ NA
tsomPWoptn,%uw 3400 6 1/3 NO (2) 0/1 5 1/5

rn~~~~-Xytene ~~~~~~~4 1 1/2 ND (S) 02NR NA
n-0ut~~~tenzene ~370 5 1(4 ND(S5) 0/3 NR NA

n-mProylbrWie 370 9 3/4 NO (S)0392/
sec-Builtenrene ~~370 7. / , 2/3 3 3/5

Totuon 1,000 2 WS2 ND (S) 0111 NO(1m/

'ncr/otofintoelr~w,. 11,000E)4(2) 0/ 400)0,12 /
Xyloem. 10,000 9 7 4/25 1.5 1 21I 2 I/

2-Medt lmiliettsee 150 443 322 118a 1/9 I NS NA
Aceanaphdaorm 2,200- 0,16 1/22 NO (5,2) 08NS NA
Nepflikeris 730 34 5/23 15A4 W/ 24 2/5
bte-(2-ethy#exvI) 6 25.6 2122 ND (5,2) OM NS9 NA
Philmdsate _____

Di-n-ocy phtmatet 1,500 Sn, 1._____ND (21) - 0/9 NS NA
Fuooree , ,0 .0RN 52 1 NS N
POBS and POStcde.
PCBS 0,5 N. /2 401) (VI I NA
4.400 j 35000122 ND i.I1) J 0/11 NS I NA
4.4OD j 20142/2 ND(011)J (/11 NS NA
spa-S.HC 1 0,14 __________ ____ _ ND (010) 0/Il NS NA
RCRA Mattle,__
A,43mony 6 N40(110) 0/24 1,2 1/11 /4 NA
Arsenic I D 17 2/4 7,1 2/lI ~ NON
Bamtim 2,0(R) AN NA 329 2/2 /4NSN
Be"=~ 4 0.9 1/24 D50/111 N
Cadniun 5 15 2/24 26.7 11Il NS NA
Cmioma;n 10) 20 3/24 40 7 2/1 1 NS -NA
copiper ¶0Om 46 1/24 87.3 2/il ~ NON
Lead IS 2 5/24 14,3 2/lI NS NA
Nickel 100 ND (110) 0/24 45.8 2/11 NS ~ NA
2/nc 5,000 75,3 1 3/24 33.5 ItII NS8 NA

Oea~~~~~~~~~~~~~~~N

_________ ~~Nkivge, Ndtme 10,D 960 16/r22 480 699 /

Not..
I1 OnlY methoids and wnPOundS wit deteicins ame shown
2 - I18 AA 75 Table C Grouindwater CieortP L~el (ADEC October 9, 201)8).
3 -Highest detected vdlm sion Mnkimeni cono,,trslwn Is fte imarkmj detectio - h4,est POL sH sanv mps wor, nondetact
4 -1996,1997, and 1998 dt takien iRom thI S~aaevhn RARS, Nmske, ftatRen~aM khenllasin Report Septmbe1999 (Shemnon arid wise., 199)

6- This ve,, uatstheMCLfor ntratehatd i,40OFAR141,62%b, aPdoedby rewo.in18MG 8001(Ka),
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Satler"n crsitsd does no exst for this ConnoUri NS NUt Sarnwiad
F Eistimation quantity beo*m the POE NA Not AaPtcabl
I Estirafted vanue NR Not Reported

ft ~~~~~The vangoundi v" detected in a bNat- associated aid the sanw" NO The aneaIst a -Analyzed Far, but no detected
The POL is . adjacet pnewntheses

Acr~onyts
AAC Alaska Adnraisatr,sfv Code GR0 Gasotete Range Organnic.

1119A almrograms, w Leer DRO Diesel Range Orgtencst
LRRS Long Range Radaer Station VOC votatwe Orgam onto 0W4ond
RtiFS Remnedial ned gtowamlt Study SVOC Seirvdolbtie Organnc Compound
prx Preotical Qunanthduationulmt Poe Polychlornnated 8ipe"

NRAR Resrourne Comserdatior aad Recovery Aud

Bhold! and shadedl rewit indicates an evacedance of me tO AAC 75 Table C Groundwaiter Cleanup Legal
Shaded tusul ihdndiats an exceodanca of VIMt the iS AAC 75 criteaia
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Table 2-6 Surface Water (Water Galle.ry) Sample Results ___ ____

1 NOM ~IWORP~S ISOORPFS IS7W *7RS ItOS I9RI

NO I~~~~~~w ~NoŽ101 W. in la2 N!OIIS W/

Z~~IZIZ1ZhII,= o07 NOISI0/ ,09 1/ NS NA

05 0014 NS NA NS AN NA

Water BOIC I 04 __________ m NOIO0ll21 0/ 4/ 1 O4 NA

Icr w~w DA0 00019 W30,0112) 0) 01 / O 4 NA

________ -2,W9 39 NS NVs0 / NS NA
eofWun 4 0am NO (21 0/4 I -1/ NS NA

90140 GM14 W1 NS5 NA

a) 100 52 *40~~~~~~~N(109 0 3 2 - IVN - N

N -. I 4100 32 103 GM105/ NA

4I14 MC 20 N~qnr Conanar Levi tAUMt 209)asf8ec h IMC W
(AOCc 200).

2 9,1 NMamg eoQanT . , 043)ta o CCeelb recie. at rot diCdy ~ .AA *0.jwj.~,

34Ntttdtce ws faq ahmnct~tst o niandeto rti~ett t )sflser adlt

NO1MC nhI e nloo o u o eetd ONO Not RAlot

USAF Nattro Ocaica AW F. pt CAdnhSVCo 0 Oleb an. OrganIC),

LRAS M~toeneprLo PS Pbchorat B ".nt

eCM tsourca CofDecision 2r eoey dNt *a31' oiannt ae
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Table 2-7 Surface Water Sample Results ____

IIAACIC IOOAA ,nopnAsm ,bw~s iwst n '1l$ lfetf til~mws

Frisli,GROI'i'I; VI, ___

DIN) je
VOICS

57 393 05I*/ Net sA
Acetone -. 1300~~~IOO I11,600 13? WeI N4(oti WI1
Benma 5 48~~~~~~~A 23 We7 2 2 191£ Not (97
cev(3ondtsujlae 30~- No(200 WI$0 28R1 aI4 No (1( all

700 7.3 as 342 Ills/ 2 Ila
)t~~r~p9*enom - - wI NA Not NA 1

,,,'u~~yN~~s - 4 194 No (5) Ou NO (p 091
-. ~~ ~ ~~ ~~I I Ifi NO() 0We 4 140

0P NA NA NA N 324

Is. I'M,00 10 09.) 2928 No (S) 015 NO(1 On7

lv ce(3n ~~ ~ ~ ~ ~~21 9 2926 NO (S) 0915 ma I) Go7

smls, )caso 100 43 73 We2 I a 1915 2 la7

IAH 410 1744 NA '1M

- ,~~~~~~ ~wI NA Ml N Net NA
31 0 W92312 01( 42

Ac.r4ItVIcn 1,200 Sao 0863 312 02 315 NDtP1)T 0

Aminsnahlu- 401327 (00, 0922 00WO21 Not)17 Car

Cnwesm, - 001 J 'a,1 NO1) 40(0(1)T w4
Dl~esnasholut 3 7 NOil) 0w1 0103 15 3C(I) 0

Fj,,aS" 1,300 30 1.65 WI2 123 via 0117 9
Nepmaleoa ~ ~-, 0)0 12,38 0 VI 0 940)11)1 0

Phna~~~~h~~~ne ~67 01l8 3921 0.9 90 (01)
Icazt-- 46 A35 A 0917N

4,4001 -. ( ,00 004 j 42 N 111. 01 NQ(0,0) 0W1

Less 2£6 molar) VI, 2 9 NOISY) ml1

Notes
1 Only mnelhods Ondo Compounds w80h d tobas, ame 0aon,
2 ISAAC 70MashwnCo~wnta tLnlbevel(ADEC 2009b1
3 NOAA SOtsRfT vanue elhow, (4 Jee1 "waer altersa cotinucos cnonsntiaon, (CCC) Valuess oUene4e Wsidcate, (Sudnna 20081
Cntesaamaxemumcncootl (CMC) shoenn' Ono CCC avaflable,
4 N Higest ifeeded value ~)01 Maximumrnoao is the maximum aeeoiSon Or hignest POL t aIf saoivs Wrens nosmndec.
5~ INC6 4997, an I M9 datae taken firom Spiarosurn LRRS, Mesks show Rome" Investigatin, Repes?. Smptembe, 1999 (shawvrn, WasifVleroo 1999)
6~ the Amra~Ocy of demotilons is The, nufnbor of lowen. fte Wasielye wAS as dedd In the sa~rnp4es coullted at d0es Me Frocenends do Was mdcude
dfcOMt, Ssamples COMCede
- The RI indicaters One PCBS IS surface *vlawe. nordols4d hoswevrr. shote weid PCS results and detection Itrel could nor be located,

Screening ater,i dokes no exist tot This compound .1 Esernatati "kmu
F Estrrmated quanatiy below the P0L NS Not Sampled
B Comnpund dawaded in a blank assocatoda WMt the Sample, NA Not AMNaze
A TNe data was released, NI? Not Reprsoel
T Oue to, lablorsom problemss in 1997 thes sGOVle wasM Meofteoed No The nallte was analyzsed lot but nor detected TIe POL

for mml analysis in 1998, and thus rmsy show temporal or spatial isle adjuosrul parentheses
varlatlon fromn othe param tersfr this sam"ple.

Record of Decision 2-33
Sparrevohnm LRRS, Alaska
December 2009



104 54

AAC Alasata Aanerstrabva Code GRO Glaaltojr Range Orgairis
NOAA National Oceark and Atrnosptenc Ahntinreuort, DRO Dieset Range Organkas
SQUIRT Sc'eening Waiet Refelrence Table PAH Polynrdsa, awmati hydrocadmons,
pg/L nrkotamvns, per lIftr PCB Polydton'ated SvwIhel

USAF Urgted Status AO. Force VOC Volatile Organic Compound
LRRS Long Range Radar Slehon, SVOC SearnbVolable Oeganic Compound

RWS Remeadial Inveailgatontl~eas~itlity Study RCRA Roesurce Conse,,afiort and Recoery Act
POL Practial Quantitabon Lemnt TAHl Total fivranlk H~ydrocarbons
MCI. Matdrdlut Contarntiant Level TAdH Total Aqueou, Hybrocatrs,,, TAH 4 PARl

Bold sad shaded refjt nicesan eenesdrice of 18 lAA 70 crteia
Shiaded result incecates an eaceedancre NOM SQuIRT crusteda
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the estimated doses to which a human could be exposed to evaluate the potential human health
risks associated with each chemical.

For each COPC, carcinogenic and noncarcinogenic effects (where applicable) were considered
for the inhalation, dermal contact and ingestion exposure routes. Risk characterization
methodology and results are discussed below.

For the risk assessment, only chronic exposure to the COPCs was evaluated. This exposure
scenario would simulate multiple exposures occurring over an extended period of time for
carcinogenic COPCs, or exposure duration of seven years or longer for noncarcinogens.

2.7.1.1 Risk Characterization
The site specific human health risk assessment was conducted in 2000. Cumulative risk
calculations were performed using RI soil data following the ADEC Risk Assessment Procedure
Manual (ADEC 1998) and ADEC Cumulative Risk Guidance (ADEC 2008c). Cumulative risks
for all relevant pathways and populations are also described. These risk estimates are
summarized in Tables 2-9 through 2-16. The results of the human health risk assessment are
interpreted within the context of the CERCLA acceptable risk range and ADEC risk
management standards, in accordance with 18 AAC 75.325(g).

When applying ADEC Method Two cleanup levels to a site, 18 AAC 75.325(g) states that the
risks from hazardous substances cannot exceed a cumulative carcinogenic risk of 1 in 100,000
(or lXIO, 0) and a cumulative noncarcinogenic hazard index (HI) of 1.0. As specified in 18 AAC
75.340(k), chemicals that are detected at greater than or equal to one-tenth of the ADEC Method
Two direct contact or inhalation cleanup levels must be included when calculating cumulative
risk. Therefore, as part of the screening process, contaminants exceeding one-tenth the ADEC
Method Two cleanup levels were identified, and their maximum concentrations were used to
calculate the cumulative human health risk in accordance with ADEC guidelines (ADEC 2002).

The major uncertainties affecting the risk assessment are also presented in this section, including
uncertainties related to sampling and analysis, environmental fate and transport modeling, the
use of default exposure assumptions, and those associated with the toxicity criteria.

Carcinogenic Risk Approach
For carcinogens, risks are generally expressed as the incremental probability of an individual's
likelihood of developing cancer over a lifetime as a result of exposure to the carcinogen. Excess
lifetime cancer risk is calculated from the following equation:

Risk =CDI xSF

Where:

Risk = a unitless probability (e.g., 2 x l0-5) of an individual's likelihood of developing
cancer

CDI = chronic daily intake averaged over 70 years (mg/kb-day)

SF = slope factor, expressed as (mg/kg-day)'l.
These risks are probabilities that usually are expressed in scientific notation (e.g., 1X10,6 ) . An
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excess lifetime cancer risk Of 1X10-6 indicates that an individual experiencing the reasonable
maximum exposure estimate has a 1 in 1,000,000 chance of developing cancer as a result of site-
related exposure. This is referred to as an "excess lifetime cancer risk" because it would be in
addition to the risks of cancer individuals face from other causes such as smoking or exposure to
too much sun. The chance of an individual's developing cancer from all other causes has been
estimated to be as high as one in three. The EPA's generally acceptable risk range for site-
related exposure is IO' to 10-.6

Carcinog~enic Risk Results
The BLRA calculated the carcinogenic risk for a subsistence hunter as 7.07x 1ff7' (Table 2-9)
(Shannon and Wilson 2000a). This risk calculation used area-specific home range exposure
factors for wild game. The risk calculated for a recreational receptor was I .65x I 0-7 for
carcinogenic compounds (Table 2-1 0), based on exposure to onsite game meat. The baseline risk
assessment concluded that the overall excess carcinogenic risk (i.e., increased risk of cancer due
to exposure to contamination) to a resident at Lower Camp was 4.78x 1 06 (Table 2-9), which is
below the 18 AAC 75.325(g) ADEC risk management standard of IlxlIff 5 . This scenario was
evaluated with the assumption that the resident could be exposed to contaminants in the drinking
water gallery as well as to contaminated soil and sediment by direct contact.

These risk values are all considered overestimates because they include more compounds and a
larger exposure area than is associated with STOO5. The baseline risk assessment also provided
risk estimates on a well-by-well basis for future Lower Camp residents that use groundwater
from the onsite monitoring wells for drinking water. Based on the chemical concentrations in
each well, future cumulative carcinogenic risk values were calculated. Risk values exceeded the
ADEC risk management standards in the vicinity of monitoring wells MW5, MW9, MWI1 ,
MW22, MW33, MW34, MW35, and MW36, with the highest cumulative cancer risk of 1 .6x 10-3

occurring in the vicinity of MW36 (Shannon and Wilson 2000a). Only the residential risk
calculated under these scenarios exceeds the ADEC risk management standard of 1x1 0 5.

Each of the risk scenarios were modified and reevaluated in the risk assessment addendum to
include the sediment-to-fish contaminant pathway for bio-accumulative chemicals, and six
additional residential exposure scenarios were included for the Lower Camp. Soil exposure was
limited to surface soil (less than 15 feet deep), but included inhalation of indoor air transported
from surface and subsurface soil via vapor intrusion. Groundwater exposure was modified to
include ingestion and inhalation of volatiles released during household use of groundwater, and
inhalation of air impacted by contaminants in groundwater via va or intrusion. Based on these
modified scenarios, the residential risk was calculated to be 6xlf I . For a recreational user, the
risk was calculated to be 2x 0-6, and for a subsistence hunter, the risk was calculated to be
2.7x 1017 Only the residential risk calculated under these scenarios exceeds the ADEC risk
management standard of I x 101-5

The only cumulative risk calculation that exceeded ADEC risk management standards in the
baseline risk assessment was for a future resident scenario in which the resident was exposed to
contaminated groundwater (Table 2-12). Without exposure to groundwater, which is unlikely
due to groundwater restrictions that will be in place as part of the remedy, all human health risk
scenarios result in cumulative risk values below ADEC risk management standards.
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Based on the baseline risk assessment and risk assessment addendum, the COPCs which
contribute most to the carcinogenic risk, in order of contribution, are PCBs (Aroclor 1260),
arsenic, GRO, DRO, chloroform, cis-1 ,2 dichloroethene, and tetrachioroethene in soil, and
arsenic, acetone, 1 ,3,5-trimethylbenzene, 1 ,2,4-trimethylbenzene, 2-methylnapthalene, cadmium,
chloroform, methylene chloride, and DRO in groundwater.

Table 2-9 Current Risk Characterization Summnar - Carcinogens (Subsistence Hunter)
Scenario Timeframe: Lifetime
Receptor Population: Subsistence Hunter
Receptor Age: Adult

Expos~re Chemical of Carcinogenic Risk
Media ExouePotential CumulativePoint Concern ngtin Inhalation Dermal Carcinogenic

________________ __________t___T Risk

Moose Meat On Site - PCBs 7.07xlIff' NA NA 7.07x1I0'
_____________ Direct Contact

Total Risk 7.07x1 07

Key:
PC~s - Polychlouinatcd Biphenyls
NA - Not Applicable
Source: Shannon and Wilson (2000a) Table 7-7

Table 2-10 Current Ris Characterization Summary - Carcinogens (Recreational User)
Scenario Tinmeframe: Lifetime
Receptor Population: Recreational User
Receptor Age: Adult

Carcinogenic Risk
Media Exposure Chemical of Cumulative

Point Potential Concern Ingestion Inhalation Dermal Carcinogenic
______________ ________________ _________________ ~R isk

Moose Meat On Site - PC ~ 1.65xl107 N A NA 1.65x107'
_____ ____ ____ DirectContact _ _ _ _ _ _ _ _ _

Total Risk I .65xl0-7
Key:
PCBs - Polychiorinated Biphenyls
NA - Not Applicable
Source: Shannon and Wilson (2000a) Table 7-5
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Table 2-11 Current Risk Characterization Summary - Carcinogens (orkr Residen
Scenario Timeframe: Lifetime
Receptor Population: Worker Resident
Receptor Age: Adult

Chemical of Carcinogenic Risk
Media Exposure Potential CumulativePoint Concern Ingestion Inhalation Dermal Carcinogenic

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __I_ I Risk

Soil Soil On Site -PUNAN .6l- 11x0
____________ Direct Contact P~ AN .6l 6 llx0

Gallery Water NA NA NA NA NA NA

Sediment Sedimet On Site PCBs NA NA 3.62x 104 3.62x106

Total Ri-sk = 47x
Key:
PCBs - Polychlorinated Biphenyls
NA - Not Applicable
Source: Shannon and Wilson (2000a) Table 7-3

Table 2-12 Future Risk Characterization Summary - Carcinogens (Worker Reint
Scenario Timeframe: Lifetime
Receptor Population: Worker Resident
Receptor Age: Adult

Exposure Chemical of Carcinogenic Ri~sk
Media EposrePotential Cumulative
Media ~~Point Concern Ingestion Inhalation Dermal Carcinogenic

____________ ~ ~ ~ ~~~I Risk

Soil ~Soil On Site - C NNAlxl4 16x0Soil ~Direct Contact ICsN Al16d ~ l1x0

Groundwater Water On Site - Arsenic l.61x10-' NA NA 1.61x10-'Direct Contact
Gallery Water NA NA NA NA NA NA

Sediment Sediment On Site PCBs NA N3.21 4 3.62xl106
- Direct Contact

Key: ~ ~~~~~~~~~~ ~~~~~~~Total Risk = 1.61x10 3'

PCBs - Polychloonnated Biphenyls
NA - Not Applicable
Source: Shannon and Wilson (2000a) Table 7-9

Noncarcinogenic Risk Apnroach
Noncarcinogenic health effects can range from rashes, eye irritation, and breathing difficulties to
organ damage, birth defects, and death. The potential for noncarcinogenic effects is evaluated by
comparing an exposure level over a specified time period (e.g., lifetime) with an RID derived for
a similar exposure period. An RfT) represents an intake level that an individual may be exposed
to that is not expected to cause any deleterious effect. The ratio of site-related daily intake to the
RfD is called a hazard quotient (H-Q).
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The HQ is calculated as follows:

Non-cancer HQ = CDI/RfD

Where: CDI = chronic daily intake

RID = reference dose

CDI and RID are expressed in the same units and represent the same exposure period (i.e.,
chronic, subchronic, or short-tenn).

An HQ < 1 indicates that a receptor's dose of a single contaminant is less than the RID, and that
toxic noncarcinogenic effects from that chemical are unlikely.

The HI is generated by adding the HQs for all COPCs at a site that affect the same target organ
(e.g., liver) or that act through the same mechanism of action within a medium or across all
media to which an individual may reasonably be exposed. An H-I less than I indicates that
adverse effects are unlikely from additive exposure to site chemicals. An HI greater than I
indicates that site-related exposures may present a risk to human health.

Noncarcinogenic Risk Results
The HI calculated in the BLRA for a subsistence hunter was 0.001 6 (Table 2-13) (Shannon and
Wilson 2000a). The HI calculated for a recreational receptor was 0.0022 (Table 2-14), based on
exposure to onsite game meat. These calculations used area-specific home range exposure
factors for wild game. The baseline risk assessment concluded that the noncarcinogenic HI for a
resident at Lower Camp was 0.25 (Table 2-15), which is below the 18 AAC 75.325(g) ADEC
risk management standard of 1. This HI was calculated with the assumption that the resident
would only be exposed to groundwater from the drinking water gallery, and contaminated soil
and sediment by direct contact. Future noncarcinogenic risk values for the worker resident for
all media are provided in Table 2-16.

These risk values are all considered overestimates because they include more compounds and a
larger exposure area than are associated with STOO5. The baseline risk assessment also provided
risk estimates on a well-by-well basis for future Lower Camp residents that use and drink
groundwater with contaminant concentrations equivalent to that of onsite monitoring wells.
Based on the chemical concentrations in each well, cumulative noncarcinogenic risk values were
calculated. Risk values exceeded the ADEC risk management standard in the vicinity of
monitoring wells MW5, MW9, MWl 1, MW22, MW33, MW34, MW35, and NM36, with the
highest non-carcinogenic HI of 23.9 occurring in the vicinity of MW36.

Each of the exposure scenanios were modified and reevaluated in the Addendum to include the
sediment-to-fish contaminant pathway for bioaccumulative chemicals, and to include six
additional residential exposure scenarios for the Lower Camp. Soil exposure was limited to
surface soil, but included inhalation of indoor air transported from surface and subsurface soil
via vapor intrusion. Groundwater exposure was modified to include ingestion and inhalation of
volatiles released during household use of groundwater, and inhalation of air impacted by
contaminants in groundwater via vapor intrusion. Based on this scenario, the noncarcinogenic
residential risk increased to 25.4. For a recreational user, the HI was calculated to be 2.2. For a
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subsistence bunter, the HI was calculated to be 21.2 (USAF 2002a).

Based on the BLRA and Addendum, the COPCs contributing most to the noncarcinogenic HI are
GRO and DRO in soil, and 2-methylnapthalene, acetone and DRO in groundwater.

Primary Uncertainties Associated with the Risk Estimates: Assumptions made during the
risk assessments bias the outcome and result in risk values that are either overestimated or
underestimated. The positive or negative bias and magnitude of the bias were evaluated and
discussed in the BLRA and Addendum to determine the level of uncertainty.

Four primary areas of uncertainty were identified in the BLRA. These uncertainties included
data and COPC selection, assumptions for the exposure assessment, assumptions forthe toxicity
assessment, and assumptions for the risk characterization. With regard to laboratory data and
COPC selection, laboratory quality control problems and exclusion of compounds that may have
been present between the reporting and detection limit may both result in underestimation of
risk. For the exposure assessment, toxicity assessment, and risk characterization overestimation
of site risk may have resulted from the following:

* The use of non site-specific parameters;
* Assumptions that fish and game consumption are restricted to the site only;
* The use of values that are often based on experimental studies;
* The use uncertainty factors meant to conservatively bias the results of the risk

characterization; and
* The general use of overly conservative assumptions.

Table 2-13 Current Risk Characterization Summary - Noncarcinogens (Subsistence
Hunter)
Scenario Timeframe: Lifetime
Receptor Population: Worker Resident
Receptor A ge: Adult

Chemical Nn-carcinogenic Hazard Quotient
Media Exposlure Of Primary Cumulative

Point Potential Target Organ Ingestion Inhalation Dermal Carcinogenic
______ ______ Concern __ _ _ _ _ Risk

Moose Meat On Site - PBOcular, .06 N A001
Direct Contact PCs Immune 001- _N A - O01

Key: ~ ~~~~~~~~~~~~~Receptor Hazard Index Total = 0.0016

PC~s - Polychloonnated Biphenyls
NA - Not Applicable
Source: Shannon and Wilson (2000a) Table 7-7
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Table 2-14 Current Risk Chiaracterization Summary - Noncarcinogens (Recreational
User)
Scenario Timeframe: Lifetime
Receptor Population: Worker Resident
Receptor A :Adult

Chemical Non-cacn eiHardQuotent
Media Exposlure of Primary Cmltv

Point Potential Target Organ Ingestion Inhalation Dermal Carcinogenic
Concern Risk

Moose Meat On Site - PCs Ocular, 0.0022 NA NA 0.0022
Direct Contact Immune

Receptor Hazard Index Total = 0.0022
Key:
PCBs - Polychloonnated Biphenyls
NA - Not Applicable
Source: Shannon and Wilson (2000a) Table 7-5

Table 2-15 Current Risk Characterization Summary - Noncarcinogens (Worker Resident)
Scenario Tizueframe: Lifetime
Receptor Population: Worker Resident
Receptor Age Adult

Chemical Non-carcioenicHazard Quotent
Media Exposure Point of Primary CumulativePotential Target Organ Ingestion Inhalation Dermal Carcinogenic

Concern _____ Risk

Soil Soil on Site - PCs Ocular, AN .200Direct Contact PCs Immune NAA0.202

Gallery Water - Direct Cpe ie .2N A01Water Contact Cpe ie .2N A01
Sediment Sediment On Ocuar
Sediment Site - Direct PCJBs Immun NANA 0.1 I 0.11

_______ ______ Contact

Receptor Hazard Index Total = 0.25
Key:
PCBs - Polychiorinated Biphenyls
NA - Not Applicable
Source: Shannon and Wilson (2000a) Table 7-3

Record of Decision 2-43
Sparrevohnt LRRS, Alaska
December 2009



104 6 4'

Table 2-16 Future Risk Characterization Summary - Noncarcinogens (Worker Resident)
Scenario Timefranme: Lifetime
Receptor Population: Worker Resident
Receptor Age: Adult

Chemical Non-carcinogenic Hazard Ouotient
Media Exposure of Primary Cumulative

Point Potential Target Organ Ingestion Inhalation Dermal Carcinogenic
Concern Risk

Sol oil on Site - Ocular, AN .401
Soil ~ Direct PCBs Immune NAA 01404

Contact
Water On Site

Groundwater - Direct Arsenic Skin, Vascular 23.7 NA NA 23.7
ContactI

Gallery Ditrect Copper Liver NA NA NA NA
Water ~Contact

Sediment On Ocular,
Sediment Site - Direct PCBs Imue NA NA 0.11 0.11

Contact Immune I__

Receptor Hazard Index Total = 23.95
Key:
PCBs - Polychiorinated Biphenyls
NA - Not Applicable
Source: Shannon and Wilson (2000a) Table 7-9

2.7.2 Summary of Ecological Risk Assessment
This section summarizes the approaches and findings of the ERA that has been performed at the
Sparrevolun Lower Camp areas, which contain ERIP site ST005. Based on the concentrations of
PCBs, pesticides (4,4'-DDD and 4,4'-DDT), fuel components (DRO, RRO, and xylenes) and
metals (arsenic, chromium, lead and thallium) in the Lower Camp, initial estimates indicated that
significant ecological risk may be present within ST005 to several ecological communities.

However, after taking all of the risk estimates, receptors, media, and overestimation factors into
consideration, risk assessment results suggest that the only ecologically significant risks at the
Lower Camp (on-site) exposure area are likely to be posed to benthic species and masked shrews
due primarily to PCBs and petroleum compounds. The ecological impacts of PCBs and
petroleum compounds to regional populations of masked shrews are likely minimal, however,
given the small areas of contamination relative to the available shrew habitat in the region that
has not been affected by PCB or petroleum compounds.

2.7.2.1 Identification of Chemicals of Concern
This section identifies those chemicals associated with unacceptable ecological risk at the site
and that are the basis for the proposed remedial action. Although other chemicals were detected
at the site, these COPCs are the primary risk-driving chemicals.

Final COPCs were only identified for soil, surface water, and sediment because ecological
receptodrs are not exposed to groundwater or gallery water.

The majority of risk predicted for plants and soil invertebrates was due to chromium, which was

Record of Decision 2-44
Sparrevohn LRRS, Alaska

December 2009



104 65

detected in 64 of 64 samples with an exposure point concentration of 59 mg/Kg in soil. The
calculated background concentration for chromium in soil was 70 mg/Kg. Therefore, potential
risks attributed to the presence of chromium are being predicted at a concentration that is below
the background concentration. As such, chromium was not retained as a soil COC.

The majority of risk predicted for aquatic species was due to 4,4'-DDT and DRO-aromatic. 4,4'-
DDT is known to be very toxic to aquatic species and upper trophic level species. However, it
was only detected in I of 16 water samples collected from Sparrevohin Creek and its tributaries
within Lower Camp, and multiple samples at downstream locations were non-detect. As a result,
4,4'-DDT was not retained as a surface water COG.

Accurate prediction of the risks due to DRO in water (surface water or groundwater) is difficult
due to the complex make-up of DRO and the weathering that likely has occurred since the fuel
was released. At Sparrevoin, surface water risk is mitigated to some degree because streams
within Lower Camp are ephemeral, and as a result, exposure potential is limited. Based on the
presumed reduced toxicity of weathered DRO and limited exposure, DRO was not retained as a
surface water COG.

The most significant risks predicted for benthic species were due to 4,4'-DDD, 4,4'-DDT, PCBs,
and xylenes in sediment. The exposure point concentrations for 4,4 '-DDD and 4,4'-DDT were
based on the maximum concentration detected in 8 of 13 samples. The maximum detected
concentration of 4,4 '-DDD was orders of magnitude larger than the other seven detections.
Similarly, the maximum concentration for 4,4t-DDT was up to 450 times larger than the other

- ~~~seven detected concentrations. Therefore, the actual exposure of benthic invertebrates is likely
lower than predicted. PCBs (Aroclorl1260) were detected in 8of16 samples. As with 4,4'-DDD
and 4,4'-DDT, the maximum detected concentration of PCBs was used as the exposure point
concentration for benthic species, and this concentration was up to 1,900 times greater than the
other detections. This also suggests that the exposure of benthic species to PCBs was
significantly overestimated. Xylenes were only detected in 1 of 15 samples, and as a result, the
overall risk predicted for xylenes was likely overestimated for the entire exposure area.
Therefore, 4,4S-DDD, 4,4t-DDT, PCBs, and xylenes were not retained as CO~s for sediment.

Upper trophic level species most likely at risk include rock ptarmigan, masked shrew, Lapland
longspur, and mink. The COPCs associated with these risks are arsenic, chromium, DRO-
aliphatic, lead, PCBs, RRO-aliphatic, RRO-aromatic, thallium, and zinc in soil. Metals present
the majority of the potential risk for rock ptarmigan, Lapland longspur, and mink. However, as
previously noted, metal concentrations generally fall in the range of calculated background
concentrations. Specifically, the exposure point concentrations for arsenic, chromium, thallium,
and zinc are below background concentrations, and lead is only 1 mg/Kg greater than the
calculated background concentration. As a result, no metals were retained as CO~s in soil.

Risks to the masked shrew are predominantly attributable to metals, petroleum, and PCBs. As
discussed previously, metals are in the range of background concentrations and likely do not
pose a risk. DRO-aliphatic, RRO-aliphatic, and RRO-aromatic contribute the most to the
predicted risks due to petroleum compounds, but are assessed using a surrogate approach. This
approach is very conservative because it assumes the petroleum product at the site is fresh. As a
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result, the toxicity of DRO and RRO for the masked shrew is overestimated in the BLRA. In
addition, the fact that only one petroleum indicator chemical (xylene) had an HQ greater than 10
for any species, at any of the exposure areas, confirms that the surrogate approach likely
overestimated the ecological risk for fiuel at the site. As a result, DRO and RRO were not
retained as COCs in soil based on ecological risk. However, DRO is retained as a COG in soil
based on concentrations exceeding ADEC Method Two soil cleanup levels under 18 AAC
75.34 1(b).

PCBs were detected in samples collected throughout the Lower Camp (on-site) exposure area,
but the most elevated concentrations were only found in the vicinity of the former powerhouse in
the northern part of Lower Camp and at two test pits in the central part of Lower Camp (TP-45
and TP-54). This limited area of higher exposure indicates the exposure point concentration for
PCBs and associated exposure and ecological risks were somewhat overestimated. Given these
arguments, it is still possible that PCBs pose a significant potential ecological risk to masked
shrews. PCBs were retained as a COC in soil based on concentrations exceeding ADEC
Method Two soil cleanup levels under iS AAC 75.34 1(b).

2.7.2.2 Exposure Assessment
This section describes the ecological setting on and near the site and types of habitat present,
including any ecologically sensitive areas that have been identified.

The Lower Camp consists of forested lowlands with soils ranging from moderately-drained to
wet. Ground cover is nearly continuous in this area. Ephemeral streams are present in several
small drainages. This setting provides habitat for a variety of aquatic and terrestrial organisms.
Based on the evaluation of complete exposure pathways, populations in ST005 that could be
exposed to significant concentrations of contaminants include plants, soil invertebrates, aquatic
species, benthic: invertebrates, mammals and avian species (Shannon and Wilson 2000a).

2.7.2.3 Ecological Effects Assessment
An ecological toxicity assessment provides species-specific estimates of the dose of each COPC
above which significant effects would be expected for the indicator species. These toxicity
estimates are termed ecological reference doses (ERfDs).

No ecological effects assessment was conducted as part of the BLRA or Addendum. The
measurement endpoints used to evaluate the ecological response to contamination consist of
measured concentrations of COPCs in soil, surface water, and sediment and the toxicity data
from available literature. These toxicity data determine the link between an estimated daily
intake of a COPC for a particular indicator species, and the potential effects that may occur as a
result of that dose. This link is crucial to the determination of whether there is a potential for
ecological risks at a given site.

Ideally, ERfl:s would be based on site-specific toxicity data. However, since such toxicity data
were not obtained as part of the baseline ERA, toxicity benchmark doses were selected from the
literature and converted, using uncertainty factors, to receptor-specific ERfDs.
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The sources of toxicity values and the receptors for which the values apply included:

* Oak Ridge National Laboratory (Sample et al., 1996) [soil, surface water, mammals,
birds];

* Agency for Toxic Substances and Disease Registry (ATSDR 1993) toxicity profiles
[soil, sediment, surface water, aquatic species, fish, mammals];

- United States Fish and Wildlife Service synoptic reviews of hazards to fish, wildlife,
and invertebrates [surface water, aquatic species, benthic invertebrates, mammuals, birds];
* EPA's IRIS database (EPA 1999) [soil, sediment, surface water, mammals, birds];
* Registry of Toxic Effects of Chemical Substances, a National Institute of Occupational
Safety and Health on-line database (NIOSH 1997) [soil, mammals, birds];
* Health and Safety Databank, a National Library of Medicine on-line database
[sediment, surface water, mammals, birds];

* Oil and Hazardous Materials/'Technical Assistance Data System, EPA on-line database
(EPA 1997) [soil, mammals, birds];
* The Michigan Department of Natural Resources Chemical Evaluation Search and
Retrieval system (Michigan Department of Enviromnental Quality 1999) [plants, aquatic
species, mammals]; and

* Technical literature, as cited [soil, sediment, mammals, birds].

2.7.2.4 Ecological Risk Characterization
This section summarizes the approach and findings of the BLRA (Shannon and Wilson 2000a)
and Addendum (USAF 2002a) that were performed at Sparrevohin LRRS and included ST005.

The ERAs included a risk estimation and risk description. The risk estimation reported
significant EQs for each combination of chemicals and indicator species (flora and fauna species
representative of the site) for the exposure area. The EQs were considered indicative of a
chemical's potential to pose ecological risk to the indicator species within the exposure area.
The risk description predicted the ecological significance of the risk estimates based on the
uncertainties in the assessment and a weight-of-evidence evaluation. The ERA identified
potential unacceptable risk associated with PCBs, metals, fuels, and pesticides occurring in the
Lower Camp exposure area (Shannon and Wilson 2000a; USAF 2002a).

The EQs for the indicator species and exposure media were sumnmed across all media-specific
chemicals to obtain HIs for the indicator species. The HI's were then sumnmed across all
exposure media to obtain the total risk to the indicator species for the exposure area. A total risk,
HI, or HQ of 1 was considered the threshold level at which adverse effects may occur for a
particular community or species. A total risk, HI, or EQ between I and 10 was considered to
present a small potential for adverse ecological effects, and values between 10 and 100 were
considered to present a significant potential for adverse ecological effects (Shannon and Wilson
2000a).

Potentially significant ecological risks were initially predicted for each of the indicator
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communities and for lapland longspur, snowshoe hares, rock ptarmigan, mink, and masked
shirews within the Lower Camp exposure areas. Metals, pesticides (primarily 4,4'-DDD and 4,4'-
DDT), PCBs, and/or petroleum compounds are the COPCs primarily responsible for the potential
risks. These potential risks were examined with respect to the aerial extent of contamination,
prescribed risk assessment procedures (particularly in relation to background screening for
metals), and the uncertainties involved in the BLRA.

Results of the risk assessment indicated that the species most likely to be subjected to
ecologically significant risks due to the presence of PCBs are benthic species for sediment and
masked shrews for soil. The risk due to PCBs in soil, however, was likely overestimated, as the
highest PCB concentration was used to calculate risk and the areas with elevated PCB levels (the
former Power House and two test pits in the central part of Lower Camp area) represent only a
small portion of the STOO5 site. However, even with the omission of these PCB "hot spots,"
there is still a potential for significant risks to masked shrews at the Lower Camp (on-site) from
PCBs in other soils. Regardless, the ecological impacts to regional populations of masked
shrews are likely minimal given the small areas of contamination relative to the available "clean"
shrew habitat in the region. No upper trophic level indicator carnivores/piscivores were found to
be potentially at risk from the bioaccumulation/biomagnification of PCBs in the aquatic food
chain (Shannon and Wilson 2000a).

Risks were also predicted for the lapland longspur and masked shrew due to chromium in soil
(lapland longspur), and arsenic, chromium, DRO, RRO, thallium, and lead in soil (masked
shrew) (Shannon and Wilson 2000a). For both species, risks predicted from metals (arsenic,
chromium, lead and thallium) were considered overestimated since the exposure point
concentrations used in the risk assessment for these two metals were within the range of
background concentrations for Sparrevohn LRRS (Shannon and Wilson 2000a). Therefore, no
ecologically significant risks are predicted for any indicator communities or species due to the
presence of metals.

Very limited distribution of pesticide contamination in all media, except sediment at the Lower
Camp (on-site), limits the potential exposure of all receptors, except benthic species within the
Lower Camp. The benthic species inhabiting the ephemeral streams of the Lower Camp may be
realizing significant effects due to the presence of 4,4'-DDD and 4,4'-DDT. No upper trophic
level indicator earniivoreskpiscivores were found to be potentially at risk from the
bioaccumulation/biomagnification of these persistent pesticides.

Petroleum contamination is widespread at the Sparrevohn LRRS. The potential for ecological
risks from petroleum compounds is likely to have been decreased due to reductions in toxicity as
a result of weathering and biodegradation in all the exposure areas. However, the uncertainties
in assessing ecological risks from petroleum compounds do not allow risks to be precisely
quantified, and the magnitude of their overestimation in the baseline ERA cannot be readily
defined. Therefore, even though risks predicted for the masked shrew from DRO-aliphatic,
RRO-aliphatic, and RRO-aromatic at Lower Camp (on-site) are likely overestimated due to the
use of the surrogate approach, they are considered potentially ecologically significant. However,
similar to PCBs, the ecological impacts of petroleum compounds to regional populations of
masked shrews are likely minimal given the small areas of contamination relative to the available
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"clean" shrew habitat in the region (Shannon and Wilson 2000a). As a result, mitigation of DRO
and RRO in the Lower Camp should have no significant impact on regional populations of
masked skrews.

2.7.3 Basis for Action
The concentrations of PCBs and DRO exceeded the ADEC Method Two soil cleanup levels, and
TCE (and potential chlorinated daughter products) exceeded ADEC Method Two groundwater
cleanup level at ST005. Therefore, the response action selected in this ROD is necessary to
protect public health or welfare or the environment from actual or threatened releases of
pollutants or contaminants from this site, which may present an imminent and substantial
endangerment to public health or welfare.

2.8 Remedial Action Objectives
Remedial action objectives (RA~ls) define what the remedial actions should accomplish to
protect potential receptors. Consistent with EPA guidance and the NCP [40 CFR
§300.430(e)(2)(i)], these objectives consider COPCs, exposure routes and receptors, and cleanup
goals.

The overall objectives of the Sparrevohin LRRS environmental site restoration are to ensure that
conditions at each site are protective of human health and the environment, and to comply with
state and federal regulations. RAOs are the specific goals that the remedial action is designed to
achieve. ST005 RAOs have been developed which meet the requirements of both CERCLA and
State of Alaska Contaminated Site Regulations.

The RAOs for ST005 are:

* To prevent human exposure to PCB and DRO in soil, and TCE (and daughter
products) and DRO in groundwater dxceeding concentrations in iS AAC 75.341(c)
Tables H I and B2, and 18 AAC 75.345(b) Table C, respectively;

* To prevent migration of contaminants to sensitive area such as wetlands and surface
water;

* Protect human health and the environment; and
* Comply with applicable Federal, State, and local laws and regulations.

2.9 Description of Alternatives
The remedial alternatives considered for ST005 were presented in the Final Feasibility Study
Report, Remedial Investigation/Feasibility Study (USAF 2002a), and are summarized in Table 2-
17.

Table 2-17 Summary of Remedial Alternatives Evaluated for STOO5
AlternativeAlentvDsciio
DesignationAlentvDsciio

I_____________________ No Action
2 Institutional Controls (soil, Groundwater)
3 Capping (Soil)
4 Excavation and Offsite Disposal (Soil)
5 Monitored Natural Attenuation (Groundwater)
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Each alternative evaluated is described in more detail in the following sections, including remedy
components, common elements and distinguishing features, and expected outcomes.

2.9.1 Description of Remedy Components
A total of five alternatives were developed to address remediation at ST005. This section
provides a summary overview of the components of those alternatives.

Alternative 1: No Action
*No response action

Alternative 2: Institutional Controls
• Place administrative restrictions on construction of residential structures at the Lower

Camp in areas where chemical concentrations in soil exceed cleanup levels, based on the
fufture-use residential scenanio;

* Place administrative restrictions on the excavation of soil within contaminated areas at
Lower Camp, where exposure to those soils could result in an increased risk to human
health;

*Place administrative restrictions on groundwater use at Lower Camp in areas where
chemical concentrations exceed cleanup levels based on the future residential exposure
scenario;

*Install warning signs to delineate areas where contamination is present and at key points
of the installation (i.e., runway apron) to alert personnel regarding soil in exceedance of
cleanup levels. Areas that would be delineated include PCB-contaminated soil at the
former Lower Camp Power House, DRO-contaminated soil at the Lower Camp, and
VOC-contamninated groundwater at Lower Camp; and

*Install warning signs as a precautionary measure to alert site visitors to areas where
chemical contamination is present in exceedance of ADEC cleanup levels, regardless of
whether or not risk associated with these chemicals exceeded risk management standards.

Alternative 3: Capping
*Construct a 1 -foot thick gravel cap at the former power plant site and over other areas of

the Lower Camp where PCB contamination exceeds the ADEC Method Two soil cleanup
standard of 1 mg/Kg.

Alternative 4: Excavation and Offsite Disposal
* Excavate contaminated soil with PCB concentrations greater than 1 mg/Kg; and
* Transport and dispose of excavated soil with PCB concentrations greater than 1 mg/Kg

consistent with the Off- Site Rule (40 CER 300.440). The soil would be shipped offsite to
a landfill in the lower 48 states permitted to accept waste.

Alternative 5: Monitored Natural Attenuation
*Implement a long-term water sampling program to monitor naturally occurring

degradation of TCE in groundwater at the Lower Camp to evaluate water quality changes
with time, and address data gaps to assist in the determination of hydrocarbon
degradation rates. The primary components of monitoring include:
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-Development of a long-term monitoring plan;
- Groundwater, surface water, and sediment sampling events no less than once

every five years; and
- Evaluations of water quality data no less than once every five years.

2.9.2 Common Elements and Distinguishing Features of Each Alternative
Table 2-18 provides a summary of the elements common to each alternative and features that
distinguish one alternative fr~om another.

2. 10 Summary of Comparative Analysis of Alternatives
In accordance with the NCP, the alternatives for STOO5 were evaluated using the nine criteria
described in Section 12 1(b) of CERCLA and the NCP §300.430(f)(5)(i). These criteria are
classified as threshold criteria, balancing criteria, and modifying criteria.

Threshold criteria are standards that an alternative must meet to be eligible for selection as a
remedial action. There is little flexibility in meeting the threshold criteria-the alternative must
meet them or it is unacceptable. The following are classified as threshold criteria:

* Overall protection of human health and the environment
* Compliance with Applicable or Relevant and Appropriate Requirements (ARARs)

Balancing criteria weigh the tradeoffs between alternatives. These criteria represent the
standards upon which the detailed evaluation and comparative analysis of alternatives are based.

- ~~~In general, a high rating on one criterion can offset a low rating on another balancing criterion.
Five of the nine criteria are considered balancing criteria:

* Long-term effectiveness and permanence
* Reduction of toxicity, mobility, and volume through treatment
* Short-tenn effectiveness
* Implementability

* Cost

Modifying criteria are as follows:

* Community acceptance
* State/support agency acceptance

This section summarizes how well each alternative satisfies each evaluation criterion and indicates
how it compares to the other alternatives under consideration.

2. 10.1 Overall Protection of Human Health and the Environment
Overall protection of human health and the environment addresses whether each alternative
provides adequate protection of human health and the environment and describes how risks
posed through each exposure pathway are eliminated, reduced, or controlled, through treatment,
engineering controls, and/or institutional controls.
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The "No Action" alternative is not protective of human health and the environment because it
does not reduce the toxicity, mobility, or volume of the COPCs on site to ADEC Method Two
soil cleanup levels, nor prevent exposure under all exposure scenarios. PCBs are known to
persist in the environment and are unlikely to degrade over time. Under the "No Action"~
alternative, no monitoring would be performed at the facility to assess site conditions over time.

Alternative 2 is protective of human health and the environment by preventing exposure.
Signage identifying PCB- and DRO-contaminated soil and TCE in groundwater will be
adequately effective at preventing incidental exposure given the isolated occurrence of
PCBs (i.e., in the vicinity of the Power Plant). Maintenance of the signs to ensure they are in
good condition will be required as long as contaminant concentrations in the soil and/or
groundwater at the site exceed the applicable ADEC Method Two soil and groundwater cleanup
levels. Alternative 2 also requires land use restrictions, which are designed to limit residential
use and excavations in areas where PCBs in soil exceed I mg/Kg.

Alternative 3 is protective of human health and the environment because it reduces the mobility
of the PCBs and eliminates exposure at the ST005 site. Capping of PCB-contaminated soil will
provide a protective barrier and prevent incidental exposure to workers and site visitors.
However, there would be some temporary risk of adverse air emissions (dust) during
construction. Long-term maintenance is necessary to ensure integrity of the cap over time.

Alternative 4 is protective of human health and the environmnent by removing PCB-contamniated
soil f-rom the site and, therefore, preventing exposure. There would be temporary risk to workers
(dust inhalation) during implementation of the remedy when soil is excavated and packaged for
shipment.

Alternative 5 would provide protection by restricting use and monitoring the groundwater quality
over time. If water concentrations decrease to below applicable cleanup levels, restrictions
would no longer be required. Natural attenuation alone does not limit exposure or site access by
itself

2.10.2 Compliance with Applicable or Relevant and Appropriate Requirements
Section 121(d) of CERCLA and NCP §300.430(f)(l)(ii)(B) require that remedial actions at
CERCLA sites at least attain legally applicable or relevant and appropriate Federal and State
requirements, standards, criteria, and limitations which are collectively referred to as "ARARs,"
unless such ARARs are waived under CERCLA section 121(d)(4).

Applicable requirements are those cleanup standards, standards of control, and other substantive
requirements, criteria, or limitations promulgated under Federal environmental or State
environmental or facility citing laws that specifically address a hazardous substance, pollutant,
contaminant, remedial action, location, or other circumstance found at a CERCLA site. State
standards that are identified by a state in a timely manner and that are more stringent than
Federal requirements may be applicable.

Relevant and appropriate requirements are those cleanup standards, standards of control, and
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other substantive requirements, criteria, or limitations promulgated under Federal environmental
or State environmental or facility citing laws that, while not "applicable" to a hazardous
substance, pollutant, contaminant, remedial action, location, or other circumstance at a CERCLA
site address problems or situations sufficiently similar to those encountered at the CERCLA site
(relevant) that their use is well-suited (appropriate) to the particular site. Only those State
standards that are identified in a timely manner and are more stringent than Federal requirements
may be relevant and appropriate.

Compliance with ARARs addresses whether a remedy will meet all of the applicable or relevant
and appropriate requirements of other Federal and State environmental statutes, or provides a
basis for invoking a waiver.

Alternatives 3 and 4 meet all State and Federal ARARs, assuming land use restrictions are part
of Alternative 3 (capping). Alternative 2 would meet ARARs with appropriate maintenance,
land use restrictions, and CERCLA Five-Year Reviews. Alternative I does not meet State or
Federal ARARs because PCB and DRO concentrations at the ST005 site exceed the ADEC
Method Two soil cleanup levels. Alternative 5 applies to groundwater contamination and
requires CERCLA Five-Year Reviews, as well as additional restrictions placed on groundwater
use at the site.

2.10.3 Long-Term Effectiveness and Permanence
Long-term effectiveness and permanence refers to expected residual risk and the ability of a
remedy to maintain reliable protection of human health and the environment over time, once
clean-up levels have been met. This criterion includes the consideration of residual risk that will
remain onsite following remediation, and the adequacy and reliability of controls.

Alternative 1 provides no long-term effectiveness because PCB- and DRO-contaminated soil and
TCE-contaminated groundwater would remain in place and undocumented, with a potential for
exposure to receptors. Alternative 2 reduces the risk to humans by identifying areas of
contaminated soil and groundwater; long-term maintenance will be required for Alternative 2 to
remain effective in the future. Alternative 5 provides similar effectiveness as Alternative 2, but
also provides a method to monitor contaminant concentrations. Alternative 4 provides a
permanent solution by removing soil with FCB concentrations exceeding 1 mg/Kg and
-eliminating future risk, but does not address the contaminated groundwater. Alternative 3
reduces the risk to humans and the environment by isolating PCB-contaminated soil; long term
maintenance will be required to ensure cap integrity, and institutional controls will be necessary
to ensure that site activities that may damage the cap (i.e., excavation or construction) do not
occur.

2.10.4 Reduction of Toxicity, Mobility, or Volume Through Treatment
Reduction of toxicity, mobility, or volume through treatment refers to the anticipated
performance of the treatment technologies that may be included as part of a remedy.

None of the alternatives include treatment as a component of the remedy. Therefore, these
alternatives would not reduce the toxicity, mobility, or volume of contamination at the site
through treatment. Alternative 3 reduces mobility of contaminants in the soil, but requires long-
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term maintenance to continue. Alternative 4 does result in a permanent reduction in toxicity,
mobility, and volume of contamination by removing the PUB-contaminated soil from STOO5.

2.10.5 Short-Term Effectiveness
Short-term effectiveness addresses the period of time needed to implement the remedy and any
adverse impacts to workers, the community and the environment during construction and
operation of the remedy until cleanup levels are achieved.

Alternative 1 would not provide any short-term risk to workers because no action is being
implemented; risk of exposure to contaminated soil remains. Signage associated with
Alternative 2 would immediately warn site workers and visitors of soil and groundwater
contamination at the site, resulting in the reduction of potential incidental exposure. Alternative
3 could be completed in one construction season and would immediately confine PCB-
containing soils, protecting site workers. There would be a small temporary increase in risk to
site workers due to disturbing PCB-containing soil while constructing the cap. Alternative 4
could be completed in one construction season, and therefore reduce the overall risk quickly.
However, Alternative 4 requires construction and the use of heavy equipment, potentially
resulting in a temporary increase in exposure to PCB-contaminated soil via fugitive dust.
Alternative 4 also has a risk of release of PCB contamination due to the potential for soil to be
spilled during transport and shipment firom the site. Alternative 5 would not result in a short-
term decrease of contamination. As part of Alternative 5, field personnel would potentially be
exposed to site contaminants during long-term monitoring activities.

2.10.6 Implementability
Implementability addresses the technical and administrative feasibility of a remedy from design
through construction and operation. Factors such as availability of services and materials,
administrative feasibility, and coordination with other governmental entities are also considered.

Alternative 1, which requires no action, is technically simple to implement. Alternative 2 is
simple to implement, but long-term maintenance of the signs will be required. Alternative 3 is
easily constructed using easily obtainable materials. Alternative 4 requires relatively common
removal and disposal practices. Alternatives 3 and 4 require equipment and facilities that may
not be readily available at Sparrevohin LRRS and would be required to be shipped to the site.
Alternative 5 is readily implementable.

2.10.7 Relative Cost
There is no cost to implement Alternative 1 (No Action). The cost to implement Alternative 2,
$48,63 8, includes producing and installing signs, updating the base general plan and

maintenance for 30 years. Alternative 4 requires the greatest labor and equipment, and is the
most costly of the three soil alternatives at $306,440. Alternative 3 is more expensive than
Alternative 2, at $296,080; however, PCB-contaminated soils would remain at the site.
Alternative 5, which costs $595,450, has no comparable alternative because it pertains to

groundwater only.
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2.10.8 State Support/Agency Acceptance
The State of Alaska concurs that with proper implementation, Alternatives 2 and 5 will be
protective of human health and the environment. The State does not support Alternative I
because it is not protective of human health or the environment. The State of Alaska supports
Alternative 2 over Alternatives 3 and 4, because ST005 is an isolated site on an active USAF
facility, the highest PCB concentrations are limited to an area near the Powerhouse and four
isolated occurrences, and signage reduces the risk of incidental exposure to both PCBs and DRO.
Therefore, Institutional Controls for soil at this site will be protective and cost-effective.

For groundwater, the State of Alaska supports Alternative 5, long-term monitoring, in
conjunction with Institutional Controls, as the remedy at this site. Although groundwater is not
used at the site, and the current risk associated with groundwater is below ADEC risk
management standards, groundwater use restrictions, as specified by Alternative 2, are required
to protect future workers and residents. Additionally, because current and future exposure is
limited by Alternative 2, monitored natural attenuation is protective and cost effective for
groundwater remediation at the site.

2.10.9 Community Acceptance
During the public comment period, there were no comments received from Lime Village, the
nearest settlement to Sparrevohin LRRS, or from site workers. One set of comments were
received from a citizen living in Eagle River, Alaska, approximately 200 miles east of
Sparrevohin LRRS, expressing opposition to the preferred remedy at ST005 for the following
reasons:

* The Proposed Plan did not provide specific remedial action objectives.

* The Proposed Plan indicates that a CERCLA Five-Year Review will be part of the
remedy; however, the CERCLA Five-Year Review is required by § 121 of CERCLA and
should not be included as an element of the selected remedy.

* The Proposed Plan states that risk management standards are not exceeded but indicates
that protection of human health is low; this is confusing and requires clarification.

* The Proposed Plan does not provide sufficient rationale to indicate that the selected
remedy would provide greater protection than the No Action alternative.

* No action is necessary to comply with ARARs.

* Groundwater is not found beneath the site and therefore, there is no potential for fuiture
groundwater use.

* Because excavation provides no better protection than the selected remedy, the selected
remedy would provide no better protection than no action.

* The State should fulfill its responsibilities to the public rather than rely on the public to
determine regulatory compliance.
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If the USAF is intending to use the land as an industrial military installation for the
foreseeable future, there should be no requirement to impose restrictions on construction
of residential structures at the site because residential use is not anticipated. The selected
remedy should not include action that is intended to restrict use that is not anticipated.

These comments are addressed in the Responsiveness Summuary, Section 3.0 of this ROD.

2. 11 Principal Threat Wastes
The NCP expects that treatment that reduces the toxicity, mobility, or volume of the principal
threat wastes will be used to the extent practicable. The principal threat concept refers to the
source materials at a CERCLA site considered to be highly toxic or highly mobile that generally
cannot be reliably controlled in place or present a significant risk to human health or the
environment should exposure occur. A source material is a material that contains hazardous
substances, pollutants or contaminants that acts as a reservoir for migration of contamination to
groundwater or air, or that acts as a source for direct exposure. Pursuant to the EPA Fact Sheet,
A Guide to Principal Threat and Low Level Threat Wastes (EPA 199 1), principal threat wastes
typically have a potential cancer risk of 10o3 or greater, while low toxicity source material
presents an excess cancer risk near the acceptable risk range.

There are no principal threat wastes at STOO5. The maximum cancer risk attributed to
carcinogenic COPCs in soil is 3xIff 5 for PCBs (Shannon and Wilson 2000a).

2.12 Selected Remedy
The primary indicator of remedial action performance will be satisfying the RAOs for ST005 and
protecting human health and the environment. Performance measures are defined herein as the
RAOs (see Section 2.9 - Remedial Action Objectives), plus the required actions to achieve the
objectives, as defined in this section. It is anticipated that successful implementation, operation,
maintenance, and completion of the performance measures will achieve a protective and legally
compliant remedy for STOO5.

The selected remedies for ST005 (Alternative 2: Institutional Controls and Alternative 5:
Monitored Natural Attenuation), were selected based upon best overall ability to protect human
health and the environment, implementability, acceptance, long-term effectiveness, and overall
cost. This section describes the selected remedy and also provides specific performance
measures for the selected remedy.

Remedy selection is based on the detailed evaluation of remedial alternatives presented in the ES
(USAF 2002b).

Alternative 2, Institutional Controls, is expected to be maintained as long as contaminant
concentrations exceed cleanup levels in their respective media (PCBs and DRO in soil, and TCE
[as well as TCE daughter productsl in groundwater). If the signage and land use and
groundwater use restrictions at the site are maintained, the remedy is expected to be protective of
human health and the environment indefinitely. Alternative 5, Monitored Natural Attenuation,
pertains to contaminated groundwater and surface water at the site. Alternative 5 will be
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protective of human health and the environment under current site usage until such time as the
TCE (and TCE daughter products) decrease to, or below, applicable cleanup levels. Land and
groundwater use controls will remain in effect for as long as site conditions pose an unacceptable
risk to worker residents.

The USAF is responsible for implementing, maintaining, and monitoring the remedial action
identified herein for the duration of the remedy. The USAF will exercise this responsibility in
accordance with CERCLA and the NCP.

2.12.1 Summary of the Rationale for the Selected Remedy
The selected remedial alternative for STO05 is Alternative 2 - Institutional Controls. The USAF
and ADEC concur that the selected remedy meets the threshold criteria and provides the best
balance of tradeoffs among the other alternatives with respect to the balancing and modifying
criteria. The remedy is expected to satisfy the following statutory requirements of CERCLA
§ 1 21 (b):

* Threshold criteria
- Protection of human health and the environment
- Compliance with ARARs

* Balancing criteria
- Long-term effectiveness and permanence
- Toxicity, mobility or volume reduction through treatment
- Short-term effectiveness
- Implernentability
- Cost

* Modilfying criteria
- State agency acceptance
- Community acceptance

A comparative analysis among alternatives for STOO5 found Alternative 2 to be the best remedial
action alternative for addressing the contaminants present at the site.

Alternative 2 is the most cost-effective and readily implementable approach to reduce the risk
posed by contaminated soils, groundwater, and surface water, and therefore provides the best
balance of tradeoffs with respect to balancing and modifying criteria. The other alternatives
have deficiencies. The No Action Alternative (Alternative 1) was rejected because it failed to
meet the threshold criteria of protection of human health and the environment. Alternatives 3
and 4 are expensive to implement, and may result in short-term exposure of site workers to PCBs
in the form of fugitive dust. Alternative 3, in addition, does not reduce site risks and is subject to
continued maintenance to ensure the long term integrity of the cap. Therefore, compared with
Alternative 2, capping does not provide a substantial reduction in risk to justify the cost.
Alternative 5 satisfies the Threshold Criteria and Balancing Criteria, with the exception of Short-
Termn Effectiveness, as this alternative will take approximately 30 years accomplish.

2.12.2 Description of the Selected Remedy
Remedial alternatives for ST005 were developed and evaluated through the FS (USAF 2002b).
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Based on this evaluation, the USAF selected Alternative 2: Institutional Controls, and
Alternative 5: Monitored Natural Attenuation for STOO5.

The major components of the selected remedy in this ROD are:

Soil Specific Institutional Controls (PCB and DRO)
* Administrative restrictions on construction of structures at the Lower Camp in areas

where chemical concentrations in soil exceed cleanup levels based on the future land use
scenarios. Occupation of structures located within these areas could result in exposure to
chemicals in excess of risk management standards via (1) incidental ingestion and dermal
contact, and (2) vapor intrusion from soil to indoor air (VOCs). Areas of construction
restrictions via institutional controls are shown on Figures 1-3 and 1-5.

* Administrative restrictions on excavation of soils within contaminated areas at the Lower
Camp, where exposure to those soils could result in increased risk to human health.
While not prohibiting such excavation, any work involving contaminated soil would be
conducted in accordance with iS AAC 75.360, Cleanup Operation Requirements. Areas
of excavation restrictions via institutional controls are shown on Figures 1-3 and 1-5.

Groundwater Specific Institutional Controls (TCE and DRO)
*Administrative restrictions on groundwater use at the Lower Camp mn areas where

chemical concentrations exceed cleanup levels based on the fuiture residential exposure
scenario. Residential use of the Lower Camp groundwater would result in exposure to
chemicals in excess of risk management standards. Therefore, changes in site use must
be preceded by a review of the impacts of those changes on risks posed to human health
and ecological receptors. Areas of groundwater use restrictions are shown on Figure 1-4.

Soil and Groundwater Institutional Controls
* Placement of warning signs as a precautionary measure to alert site visitors to areas

where chemical contamination is present in exceedance of ADEC cleanup levels,
regardless of whether or not risks associated with these chemicals exceed risk
management standards. These signs could be placed at conspicuous access points to the
ERP sites, or at a central location such as near the runway, intended to convey a warning
regarding a general area rather than specific sample locations.

* Notations regarding residual contamination and land use restrictions will be recorded in
the appropriate Sparrevobn LRRS land records, including the base general plan. As part
of the update to the base general plan, the USAF will produce maps showing locations of
residual contamination, and will provide these maps to ADEC.

* Institutional controls will remain in effect for as long as the contaminated media exceeds
ADEC unrestricted residential use criteria. The USAF is responsible for enforcing
institutional controls and the USAF will monitor the effectiveness of the institutional
controls. The USAF will provide an annual report regarding institutional control
monitoring to ADEC, with copies filed in the administrative record and information
repository. A Five-Year Review is required under 42 U.S.C. 9621 (c), since hazardous
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substances will remain at the site; the frequency of the annual report will be evaluated at
the time of the first Five-Year Review.

*The USAF will provide prompt notification to the ADEC of institutional control
deficiency/failure, along with corrective measures taken. The USAF will obtain
regulatory concurrence of significant changes to use and activity restrictions. The USAF
will provide prior notification to ADEC for transfer of property subject to institutional
controls.

Groundwater Specific Remediation (TCE and DRO)
* Implementation of a long-term monitoring program in accordance with EPA guidance

600/R-98/l128, Technical Protocol for Evaluating Natural Attenuation of Chlorinated
Solvents (EPA 1998b) to evaluate naturally occurring degradation of TCE in
groundwater at the Lower Camp, and evaluate water quality changes over time.

* Sampling events will occur no less that once per five years and will continue until
concentrations decrease to below ADEC cleanup levels.

Existing roadways as well as the runway were addressed as part of the SDO02 ROD (USAF
2009) in which the selected remedy was No Further Action. As a result, roadways running
through ST005, are not included as part of the area of institutional controls for this site (Figures
1-3 through 1-5).

Changes to the remedy as described in this ROD, if they occur, will be documented using a
technical memorandum in the Administrative Record, an Explanation of Significant Differences,
or ROD amendment.

2.12.3 Summary of Estimated Remedy Costs
The estimated costs for accomplishing the selected remedy are provided in Tables 2-19
(Alternative 2) and 2-20 (Alternative 5). The information in this cost estimate summary table is
based on the best available information from 2002 regarding the anticipated scope of the
remedial alternative for the overall facility. The costs for ST005 were estimated by dividing the
overall facility cost by the number of sites where the remedy was recommended in the FS.

Changes in the cost elements are likely to occur as a result of new information and data collected
during the engineering design of the remedial alternative. Major changes may be documented in
the form of a memorandum in the Administrative Record file, an Explanation of Significant
Differences, or a ROD amendment. This is an order-of-magnitude engineering cost estimate that
is expected to be within +50 to -30 percent of the actual project cost.

2.12.4 Expected Outcomes of Selected Remedy
For soil, cleanup will be considered complete with institutional controls under CERCLA, 18
AAC 75, and ADEC Site Closure and Policy Procedures (ADEC 2008b and ADEC 2009a).
Cleanup levels for the site are provided in Table 2-21. However, in accordance with 18 AAC
75.325(i), the landowner or its operator shall obtain approval from ADEC prior to disposing or
transporting soil from the site. Additionally, pursuant to CERCLA § 12 1, Five-Year Reviews
will be required.
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Table 2-19 Cost Estimate Summary - Capital Costs for Alternative 2
Description Quantity Unit Unit Cost Cost

Design Plans and Specifications
Air Force Administrative Coordination I $l,l42 each $1,142
ADEC Coordination I $714 each $714
Design and Acquire Signage 2 $1,214 each $2,428 _______

Design Plans and Specifications Subtotal $ 8
Site Work
Mob/Demob I $714 $714
Acquire Signage I $1,142 $1,142
Air Charter I $3,000 $3,000

-Reporting I $5,000 $5,000 _______

Site Work Subtotal $9,856
Operations and MaintenanceIReplace Signage (I 5years) I $1,142 $1,142
Inspect and Maintain Signage Every 5 Years 5 $500 $2,500 ________

Air Catr6 $3,000 $18,000 _ _____

___5-Yea Reiw6 $2,142 $12,857
Data Assessment and Reporting Subtotal $34,499

Total Capital Cost $51 - 784
Notes

I) Costs are based on estimates from the 2002 Final Feasibility Study Report, Remedial Invesrigation/Feasibilzry Study. Spa rrevohin
LRRS, Alaska (USAF' 2002b)

2) Costs calculated in the FS assumed that (he remedy would be implemented at multiple sites across the entire Sparrevohin LRRS
facility. The costs shown in this table were estimated using the total facility cost and dividing it by the number of sites; the resulting
quotient is the estimated cost per site in 2002 dollars.

Table 2-20 Cost Estimate Summary - Capital Costs for Alternative S
Description Quantity Unit Unit Cost Cost

Design Plans and Specifications
Prepare Design Components of a Long-Termi I Lump Sum $6,000 $6,000

IMonitoring Program
Agenc Coordination I Lumnp Sum $1,500 SI 500

Site Work -Annal MonitoringDesign Plans and Specifications Subtotal $7,500

Mob/Demob (Labor and Supplies) 1 5 Lump Sum $5,000 $75,000
Well Samnpling 15 Event $8,400 $126,000
Laboratory Analysis 1 5 Event $2,880 $43,200
Equipment and Supplies IS5 Event $750 $11,250
Water Quality Reporting 1 2 Event $8,000 $96,000
10O-Year Reporting 3 Event $8,000 $24,000
Regulatory Coordination IS5 Lump Sumn $1,500 $22,500
Project Administration IS5 Lump Sum $2,000 $30,000
R/T Personal Air Charter 1 5 Each $3,000 $45,000

Site Work Subtotal $472,950
Operations and Maintenance
Mobilization 2 Lump Sum $5,000 $10,000
Well Installation 2 Event $10,000 $20,000
Well Materials 2 Event $3,500 $7,000
R/T Per~sonal Air Charter 2 Each $3,000 $6,000
RIT Air Cargo Charter 2 Each $36,000 $72,000

Data Assessment and Reporting Subtoa 11 0

Notes ~ ~~~~~~~~~~~~~~~~Total Capital Cost S595-,450~

I )Costs are, based on estimates firoma the 2002 Final Feasibility Study Report, Remedial Invesugation/Feasibility Study. Sparrevohn
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LRRS. Alaska (USAF 2002b).

For groundwater, the selected remedy of monitored natural attenuation will be implemented
Groundwater monitoring at the site will be required until concentrations of contaminants
decrease to below ADEC cleanup levels, the plume is in steady state of shrinking, concentrations
of contaminants are decreasing, risk issues are resolved, and institution controls, if appropriate.
Following completion of the selected remedy cleanup will be considered complete with
institutional controls (if necessary) under CERCLA, 18 AAC 75, and ADEC Site Closure and
Policy Procedures (ADEC 2008c and ADEC 2009a). Cleanup levels for the site are provided in
Table 2-2 1

Table 2-21 Cleanup Levels for Chemicals of Concern at STOO5
Media: Soil On Site (Direct Contact, Incidental Ingestion); Sediment (Direct Contact, Incidental Ingestion);
Groundwater (Ingestion)
Site Area: approximately ISO acres
Available Use Upon Achieving Cleanup Levels: Industrial
Controls to Ensure Restricted Use: Signage, Amendment of base general plan

Media Chemical of Cleanup Level Basis for Cleanup Risk at Cleanup
Concern ___________ Level Level

IS AAC 75, Tables
Total PCBs 1 mg/Kg B I and 82 Cleanup

Soil Levels
DRO 250 mg/Kg (Under 40-inch Zone)

IS AAC 75, Table CSeNol
Trichloroethene 5 gag/L Groundwater Cleanup SeNo'

Groundwater ______ ____ Levels
IS AAC 75, Table C

DRO 1,500 isg/L Groundwater Cleanup
__ _ __ _ __ _ __ _ __ _ __ _ __ _ __ _ __ _ __ _ __ _ __ __I_ _ Levels

Notes
DRO - Diese Range Organics
PC~s - Polychlorinated Biphenyls
I -Total cumulative risk muast m~eet ADEC rnsk management standards of I 8 AAC 75.325(h). cumiulative carcinogenic risk of less than or
equal wo Ix IO" and a cumulative non-carcinogenic HI of LO0.

2.12.4.1 Land Use
Implementation of the selected remedy assumes the current land use at the facility consists
primarily of industrial use, with occasional recreational or subsistence activities by site
contractors and visiting USAF personnel. Future land use is anticipated to be similar, as the
USAF intends to maintain the installation indefinitely. Signs will be placed on the property
alerting site workers and visitors to the presence of contaminated soil, groundwat er, and surface
water in excess of ADEC cleanup levels, regardless of risk. The base general plan and other land
records will be updated to indicate that contaminants remain on site.

2.12.4.2 Property Transfer
The USAF will provide notice to the EPA and ADEC, consistent with CERCLA Section
120(h), at least six (6) months prior to any transfer or sale of USAF property associated with
Sparrevohin LRRS, including transfers to private, state or local entities, so that the EPA and
ADEC can be involved in discussions to ensure that appropriate provisions are included in the
transfer terms or conveyance documents to maintain effective land use controls. If it is not
possible for the USAF to notify the EPA and ADEC at least six (6) months prior to any transfer
or sale, then the USAF will notify the EPA and ADEC as soon as possible but no later than sixty
Record of Decision 2-63
Sparrevohn LRRS, Alaska
December 2009



104 83

(60) days prior to the transfer or sale of any property subject to land use controls.

In addition to the land transfer notice and discussion provisions above, the USAF further agrees
to provide the EPA 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 the EPA and ADEC as to federal-to-federal 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.

2.13 Statutory Determinations
Under CERCLA § 121 (as required by NCP §300.430[f][5][ii]), the lead agency must select a
remedy that is protective of human health and the environment, complies with ARARs (Table 2-
22), is cost-effective, and uses permanent solutions and alternative treatment technologies or
resource recovery technologies to the maximum extent practicable. In addition, CERCLA
includes a preference for remedies that employ treatment which permanently and significantly
reduces the volume, toxicity, or mobility of hazardous wastes.

The sections below provide a brief, site-specific description of how the Selected Remedy
satisfies the statutory requirements of CERCLA § 121 (as required by NCP §300.430(f)l5)(ii))
and explains the Five-Year Review requirements.

2.13.1 Protection of Human Health and the Environment
The selected remedy for soil, Alternative 2, will protect human health and the environment by
warning of site contaminants, and as a result, prevent incidental exposure to PCB- and DRO-
contaminated soil at STOO5. The selected remedy for groundwater, Alternative 5, will protect
human health and the environment against future risk through groundwater monitoring.
Implementation of Alternatives 2 and 5 will not result in short-term risks as might be the case
with Alternatives 3 or 4.

2.13.2 Compliance with ARARs
Remedial actions must comply with both Federal and State ARARs. ARARs are legally
applicable or relevant and appropriate requirements, standards, criteria, or limitations of Federal
and State environmental laws and regulations. Table 2-22 summarizes the ARARs for the
selected remedy at ST005 and describes how the selected remedy addresses each one.

ARARs fall into three categories: chemical-specific, location-specific, and action-specific.
Chemical-specific ARARs are health-based or risk-management-based numbers that provide
concentration limits for the occurrence of a chemical in the environment. Location-specific
ARARs restrict activities in certain sensitive environments. Action-specific ARARs are activity-
based or technology-based, and typically control remedial activities that generate hazardous
wastes (such as with those covered under the RCRA). Offsite shipment, treatment and disposal
of excavated contaminated soil invoke action-specific ARARs.

The selected remedy complies with the chemical-specific, location-specific, and action-specific
ARARs. This is required to meet the substantive portions of these requirements and is exempt

from administrative requirements such as permitting and notifications.
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2.13.3 Cost Effectiveness
In the USAF's judgment, the selected remedy is cost-effective and represents a reasonable value
for the money to be spent. The following definition was used in making this determination: "A
remedy shall be cost-effective if its costs are proportional to its overall effectiveness" (40 CER
300.430[f][l][ii][D]). This determination was accomplished by evaluating the "overall
effectiveness" of those alternatives that satisfy the threshold criteria (i.e., protective of human
health and the environment and ARAR-compliant).

Overall effectiveness was evaluated by assessing three of the five balancing criteria in
combination: long-term effectiveness and permanence; reduction in toxicity, mobility, and
volume through treatment; and short-term effectiveness. Overall effectiveness was then
compared to costs to determine cost-effectiveness. The overall effectiveness of the selected
remedy for ST005 was demonstrated in Section 2. 10 - Summary of Comparative Analysis of
Alternatives, and is summarized in Table 2-23. The estimated present worth cost of the selected
remedy, Alternative 2 plus Alternative 5, (in 2002 dollars) is $644,089.

2.13.4 Utilization of Permanent Solutions and Alternative Treatment Technologies
The USAF has determined that the selected remedy provides the best balance of trade-offs
among the alternatives with respect to the five balancing criteria set out in the NCP
§300.430(f)(1)(i)(B3). Although no onsite treatment is being utilized, the selected remedy
provides the most effective, long-term solution given the conditions at the site. Institutional
controls are protective of human health and the environment, are readily implementable, and are
cost effective in comparison to other alternatives.

The selected remedies manage the potential risks to human health and the enS'ironment by
mitigating exposure of human and ecological receptors to PCB- and DRO-contaminated soils
and TCE-contaminated groundwater at ST005.

2.13.5 Preference for Treatment as a Principal Element
The NCP establishes the expectation that treatment will be used to address the principal threats
posed by asite wherever practicable (40 CFR 300.430[a][l][iii][A]). The selected remedy for
ST005 does not satisfy the statutory preference for treatment as a principal element of the
remedy because the costs of onsite treatment would be substantially higher without a significant
reduction in risk.

2.13.6 Five-Year Review Requirements
Pursuant to CERCLA § 121(c) and NCP §300.430(f)(5)(iii)(C), because the selected remedy will
result in hazardous substances, pollutants, or contaminants remaining onsite above levels that
allow for unlimited use and unrestricted exposure, a statutory review will be required within five
years after initiation of the remedial action to verify that the remedy is protective of human
health and the environment.

In addition, the USAF will submit an Institutional Control Performance Report to the ADEC on
an annual basis for the first five years. The frequency of the Institutional Control Performance
Report will be evaluated with the Five-Year Review under 42 U.S.C. 9621 (c).
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Table 2-23 Cost and Effectiveness Summary for STOO005_____ _____

Reduction of
Present Incremental Long-Tern Toxicity, Mobility, Short-Term

Alternative -Worth Cost (if Effectiveness and and Volume Effectiveness
Cost' applica'ble), Pemaence , Through Treatment _______

No reducti on in long- No short tarn
term risk to human No reuto in risk to workers;

I - No Action None N/A ~ health and the toiiy oiiy r no increased risk
- No Action None N/A toxicityment;mobility, oro

for incidental exposure voueimplementation
remains of remedy

Reduction in long- No short term
2 - Institutional term risk but requires Nreutoin risk to workers;
Contrluds (alstor $48,639 N/A long-term toxicity, mobility, or no increased risk

FincuesYercoist o maintenance; potential volume from
Five-Yearreviews) . ~~~~~for incidental exposure implementation

reduced of remedy
Reduction in long- tohork er rs,

term risk but requires toSort termeris
term isk bt reqires Reduced mobility, community, and

3 - Capping $296,080 N/A long-term No reduction in the environment
maintenance; potential txct rvlm hl
for incidental exposure ioxcitlorvolmethil

reduced rmpementyn

Short term risk
4 -Source Removal Permanent reduction Reduction in toxicity, to workers,

and Offsim Disposal ~~~in long-term risk; mobility, and volume community, and
andi Offseine Dipoa $306,440 N/A future risk due to by removing the environment

(Silexeeig PCs bioaccumulation of contaminated soils while
mg/Kg PC~~~~~~~s) ~~PCBs is also reduced from the site implementing

____ ____ ___ ____ ___ ____ ____ _ _ ____ ___ ____ ___ rem edy
Permnentredution Reduction in toxicity, No short term

5 - Monitored i~~~~ermnelngter redcion; mobility, and volume risk to workers;

NtrlAttenuation $595,450 N/A future risk due to bytugnaul noicesdrk
Natural ~~~~~~~~~~~bioaccumulation of attenuation of from

PCfls is also reduced, contaminants in implementation
_____ _____ _____ ____ _____ ____ _____ __ __ _____ _____ _____ groundwater of remedy

Cost Effectiveness Summary
I- Present worth cost is assumed to equal the total cost of an alternative, which includes capital cost and operation and

maintenance costs. Costs are in 2002 dollars.

2.14 Documentation of Significant Changes
The Proposed Plan for ST005 wag released for public comment on October 6, 2008. The
Proposed Plan identified institutional controls and long-term monitoring as the preferred
alternatives for the site under Alaska laws and regulations. Although the USAF did receive
written comments during the public comnment period, it was determined that no significant
changes to the remedy, as originally described in the Proposed Plan, were necessary.
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3.0 Responsiveness Summary
This section provides a summary of the public comments regarding the Proposed Plan for
remedial action at ST005, Sparrevolin LRRS. At the time of the public review period, the USAF
had selected Alternative 2, Institutional Controls, to provide notice of contamination, and
Alternative 5, Long Term Monitoring of groundwater (HCG 2008). Information regarding
contamination will be conveyed through signage and updates to the base general plan.

During the public comment period, there were no comments received from Lime Village, the
nearest settlement to Sparrevohin LRRS, or from site workers. One set of comments were
received from a citizen in Eagle River, Alaska, approximately 200 miles east of Sparrevohnr
LRRS. The commnents received are paraphrased and presented below as bullet items, along with
the USAF response in italics.

* The commenter believed that the Proposed Plan did not provide specific remedial action
objectives.

The USAF noted this comment and added two additional RAOs as follows:

1. To prevent human exposure to PCB and DRO in soil, and TCE (and
daughter products) and DRO in groundwater exceeding concentrations in
I8 AA C 7S.34](c) Tables B] and B2, and I8 AAC 75.345(b) Table C,
respectively.

2. To prevent migration of contaminants to sensitive area such as wetlands and
surface water.

* The commenter noted that the Proposed Plan indicates that a CERCLA Five-Year
Review will be part of the remedy; however, the CERCLA Five-Year Review is required
by § 121 of CERCLA, and should not be included as an element of the selected remedy.

The USAF concurs with this comment. A CERCLA Five-Year Review will not be
included as part of the selected remedy but will be implemented in areas where
contamination exceeds the concentrations allowable for unlimited use and
unrestricted exposure as per §121 of CERCLA.

* The commenter noted that the Proposed Plan states that risk management standards are
not exceeded but indicates that protection of human health is low. The commnenter
indicated that this was confusing and required clarification.

Although the current risk calculated for the Lower Camp Exposure Area did not
exceed ADEC risk management standards, ST005 did contain PCBs in soil at
concentrations that exceeded ADEC Method Two soil and groundwater cleanup
levels. Table 9presented in the Proposed Plan indicated that the No Action
alternative offered the lowest (i.e., low relative to the alternatives evaluated)
protection of human health and the environment. TheUSAF believes that
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informing site workers and visitors, as well as potentialfuture stakeholders, of the

presence of contaminants that exceed ADEC cleanup levels along with long term
monitoring will limit the potential for incidental exposure, and provide a higher
level ofprotection than the No Action alternative.

* The conimenter believed that the Proposed Plan does not provide sufficient rationale to
indicate that the selected remedy would provide greater protection than the No Action
alternative.

Although the current risk calculated for the Lower Camp exposure area did not
exceed ADEC risk management standards, ST00S did contain contaminants in
soil (DRO and PCBs) and groundwater (TCE) at concentrations that exceeded
ADEC Method Two soil and groundwater cleanup levels. The USAF believes that
informing site workers and visitors, as well as potentialfuture stakeholders, of the
presence of contaminants that exceed ADEC cleanup levels will limit the potential
for incidental exposure, and provide a higher level of protection than the No
Action alternative.

* The conmenter believed that no action is necessary to comply with ARARs.

The USAF does not agree. The No Action alternative does not comply with 18
AAC 75.341(c) because of PCB and DRO concentrations in soil, and J8 AAC
75.345(b) because of TCE concentrations in groundwater at STOOS. The selected
alternative does comply with state regulations by providing all current and future
potential site users with information regarding PCB and DRO contamination in
soil at the site, and by monitoring levels of chemicals in the groundwater until
they are below ADEC cleanup criteria.

* The commenter suggested that excavation provided no better protection than the selected
remedy. Therefore, the selected remedy would provide no better protection than no
action.

The USAF does not agree with this comment. All potential remedies are
evaluated using the nine criteria outlined in CERCLA guidance. With regard to
protectiveness, all alternatives must be compared with the No Action alternative.
Institutional controls and soil removal both offer greater protection than the No
Action alternative, which offers no protection from exposure to soil exceeding
residential soil cleanup levels. Since both remedies are protective, other criteria,
such as cost, are evaluated. If two remedies provide adequate protection, but one
is less expensive than the other, then the less expensive remedy may be selected.
The USAF position is that institutional controls provide greater protection than
no action, and should be implemented at STOOS.

* The commenter believes the State of Alaska should fulfill its responsibilities to the public
rather than rely on the public to determine regulatory compliance.
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The USAF notes this comment but does not believe it has any bearing on the
selected remedy presented in the Proposed Plan or this ROD.

*The commenter stated that if the USAF is intending to use the land as an industrial
military installation for the foreseeable future, there should be no requirement to impose
restrictions on construction of residential structures at the site because residential use is
not anticipated. The selected remedy should not include action that is intended to restrict
use that is not anticipated.

While the USAF intends to maintain the installation indefinitely, it is also
reasonable to anticip ate that the installation could become excess to the needs of
the USAF at some point in the future. It is possible that future landowners could
envision residential land uses, and advance knowledge of existing restrictions on
residential construction would be useful to their site planning and use.
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