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EXECUTIVE SUMMARY 
 
This Feasibility Study (FS) was prepared at the request of the Air Force Center for 
Engineering and the Environment under Contract Number FA8903-08-D-8777, Task Order 
0083. The objective of this FS is to evaluate remedial alternatives for addressing 
contamination of environmental media at Nike Site Summit (NSS), located at Joint Base 
Elmendorf-Richardson (JBER) near Anchorage, Alaska. The site is being assessed under the 
provisions of the Comprehensive Environmental Response, Compensation, and Liability Act 
of 1980 (CERCLA). 
 
The purpose of this FS report is to develop and evaluate remedial alternatives that are 
appropriate to site-specific conditions, are protective of human health and the environment, 
and comply with the CERCLA. JBER, the Alaska Department of Environmental Conservation 
(ADEC), and U.S. Environmental Protection Agency (EPA) will use the results of the NSS 
Remedial Investigation (RI) and FS reports to develop a Proposed Plan and Record of 
Decision regarding the cleanup and/ or resolution of the status of NSS. 
 
NSS is comprised of the following six areas that are included in this FS: 

 Upper Site Summit (USS) 

 Lower Site Summit (LSS) 

 Area A (Former Opportunity Strikes Radio Relay Station, a Former Borrow Area, and a 
Suspected Disposal Area) 

 Area B (High Explosive and Guided Missile Magazines) 

 Area C (Pump House) 

 Area D (Former Borrow Area) 
 
This FS summarizes environmental investigation data for each of these six areas, and risk 
assessment results are summarized for the four areas that were included in the recent Human 
Health and Ecological Risk Assessment (HHERA – USAF, 2012c). The results of the 
HHERA were combined with ADEC and EPA guidelines and regulations to develop 
Remedial Action Objectives (RAOs) and Proposed Cleanup Levels (PCLs) for affected media 
at each area. 
 
Two of the six NSS areas (Area B and Area D) are recommended for No Further Action. 
Contaminant types that were determined to be of concern at one or more of the other four 
NSS areas include: 

 Petroleum hydrocarbon (PHC) compounds, including diesel range organics (DRO) and 
residual range organics (RRO). 

 Volatile organic compounds (VOCs). 
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 Semi-volatile organic compounds (SVOCs), particularly fuel-related polynuclear aromatic 
hydrocarbons (PAHs). 

 Metals 
 
Groundwater, surface soil, and/or subsurface soil are impacted at one or more of the four 
impacted NSS areas. Based on the RAOs and PCLs developed for specific media at each area, 
General Response Actions (GRAs) were developed. For each GRA, remedial technologies 
and associated technology process options were developed and formulated into remedial 
alternatives. The remedial technologies were initially screened against the EPA’s three broad 
screening criteria of effectiveness, implementability, and relative cost. Alternatives that 
passed the initial screening process were evaluated in detail against the CERCLA evaluation 
criteria. 
 
The alternatives that passed the initial screening and were evaluated against the CERCLA 
criteria are listed in Table ES-1. 
 

Table ES-1 Remedial Alternatives Evaluated 

Alternative Applicable Media Applicable Contaminants 

No Action All All 

Land Use Controls All All 

Natural Attenuation All 
PHCs 
VOCs 

SVOCs 

Chemical Oxidation 
Subsurface Soil  

Groundwater 

PHCs 
VOCs 

SVOCs 

Excavation with Thermal 
Desorption (Off-Site) 

Surface Soil 
Subsurface Soil 

PHCs 
VOCs 

SVOCs 

Excavation with Off-site 
Disposal  

Surface Soil 
Subsurface Soil 

All 

Key: 
PHCs – petroleum hydrocarbons 
SVOCs – semi-volatile organic compounds 
VOCs – volatile organic compounds 

 
The specific alternatives evaluated for each of the four impacted NSS areas were selected 
based on the impacted media and the contaminants found at each area. 
 
For each of the four impacted NSS areas (USS, LSS, Area A, and Area C), PCLs were 
developed based on: project action limits (PALs) defined during the RI Triad process (U.S. 
Army, 2010), risk-based concentrations developed in the HHERA (USAF, 2012c), site-
specific background analyses (USAF, 2012a,b), laboratory limits of quantitation, 18 Alaska 
Administrative Code (AAC) 75 cleanup levels, and EPA regional screening levels. A Triad 
process was conducted at NSS to provide early and open communication amongst 
stakeholders throughout scoping and environmental investigations in order to streamline the 
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RI/FS process. The participating Triad agencies included the U.S. Army, U.S. Air Force, 
ADEC, and EPA. Early in the Triad process, the participating agencies agreed that ADEC 
would have jurisdiction of the cleanup activities at NSS. Based on a comparison of PCLs and 
analytical data from a site, action areas were determined as those areas with contamination 
exceeding the PCLs. Remedial alternatives were developed and evaluated for each impacted 
NSS area. 
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1.0 INTRODUCTION 
 
This Feasibility Study (FS) has been prepared to document the evaluation process for 
remedial alternatives and to support a Record of Decision (ROD) for Nike Site Summit (NSS) 
at Joint Base Elmendorf-Richardson (JBER), Alaska (formerly known as Elmendorf Air 
Force Base [AFB] and Fort Richardson). This study was prepared by MWH Americas, Inc. 
(MWH) at the request of the Air Force Center for Engineering and the Environment (AFCEE) 
under Contract Number FA8903-08-D-8777, Task Order 0083. The site is being assessed 
under the provisions of the Comprehensive Environmental Response, Compensation, and 
Liability Act of 1980 (CERCLA), as amended by the Superfund Amendments and 
Reauthorization Act of 1986 (SARA). The structure and content of this document is 
consistent with the Guidance for Conducting Remedial Investigations and Feasibility Studies 
under CERCLA (USEPA, 1988). 
 
The general location of JBER and the location of NSS are shown on Figure 1-1. NSS is 
comprised of six separate areas (Figure 1-2), as follows: 

1. Upper Site Summit (USS): 

 Former underground storage tanks (USTs) and Outfall from the Battery Control and 
Barracks Building 

 High Power Radar Acquisition (HIPAR) Building and Foundation 

 Electrical Substation C 

 Former Motor Pool Maintenance Building Foundation 

 Radar Domes (Target and Missile Ranging Radar) 

 Septic System and Outfall 

2. Lower Site Summit (LSS): 

 Launch Control Building 

 Missile Launch Pad and Control Building 1 

 Missile Launch Pad and Control Building 2 

 Vehicle Maintenance Shop 

 Electrical Substation B 

 Electrical Substation D 

 Electrical Substation D2 

 Guided Missile Maintenance Facility 

 Missile Warhead Magazine 

 Septic Tank and Outfall 

3. Area A – Former Opportunity Strikes Radio Relay Station (RRS), a Former Borrow Area, 
and a Suspected Disposal Area 

4. Area B – High Explosive and Guided Missile Magazines 
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5. Area C – Pump House 

6. Area D – Former Borrow Area 
 

This FS is based on NSS Remedial Investigation (RI) results from 2010 through 2011 that 
were reported in three RI report volumes: Analytical Data Report (ADR – USAF, 2012a), 
Remedial Field Investigation (RFI) Report (USAF, 2012b), and Human Health and Ecological 
Risk Assessment (HHERA) Report (USAF, 2012c). 
 
Investigation and remediation activities at NSS are subject to the Federal Facility Agreement 
(FFA) for the former Fort Richardson, which establishes the framework for managing site 
investigations and cleanups under CERCLA and ensures that environmental impacts 
associated with past practices are investigated and remediated appropriately to protect human 
health and the environment. The U.S. Air Force (Air Force), U.S. Environmental Protection 
Agency (EPA) Region 10, and Alaska Department of Environmental Conservation (ADEC) 
signed an FFA for Fort Richardson in December 1994 (USAF, 2011). Elmendorf AFB and 
Fort Richardson were merged in 2010 to become JBER and the Air Force assumed 
responsibility of the Fort Richardson FFA. For NSS, the Air Force is responsible for 
investigation and remediation, and EPA Region 10 and ADEC provide regulatory oversight. 
 
1.1 PURPOSE AND ORGANIZATION 
 
This FS evaluates the requirements for remediation and the feasibility and effectiveness of 
remedial technologies to address areas of contamination at each of the six NSS areas. The 
objective of this FS is to develop, screen, and conduct a detailed evaluation of remedial action 
alternatives at NSS, located at JBER near Anchorage, Alaska. This FS includes the following: 

 General background information and environmental setting of NSS. 

 Summaries of environmental investigations and estimated risks for the six areas of the 
NSS. A conceptual site model (CSM) is presented, which summarizes all currently-
available information about contamination and potential impacts to human and ecological 
receptors, based on current and future land uses. 

 Selection of remedial action objectives (RAOs) for each area, which will guide remedial 
actions and define the goals for remediation of the site. 

 Development and evaluation of remedial alternatives that will protect human health and 
the environment, comply with applicable or relevant and appropriate requirement 
(ARARs), and achieve RAOs while being cost effective and facilitating future land use of 
each area. 

 
As described in the EPA’s Guidance for Conducting Remedial Investigations and Feasibility 
Studies Under CERCLA (USEPA, 1988) and in the National Oil and Hazardous Substances 
Pollution Contingency Plan (NCP; 40 Code of Federal Regulations [CFR] 300), the following 
steps were used in evaluating remedial alternatives in this FS.  
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The approach for remedial alternative development and screening was in accordance with the 
EPA's Guidance for Conducting Remedial Investigations and Feasibility Studies Under 
CERCLA, (USEPA, 1988) and outlined as follows: 

 Develop RAOs specifying the contaminants and media of interest, exposure pathways, 
and preliminary remediation goals that permit a range of treatment and containment 
alternatives to be developed. Develop general response actions (GRAs) for each medium 
of interest defining containment, treatment, excavation, pumping, or other actions, singly 
or in combination, which may be taken to satisfy the remedial action objectives for the 
site. 

 Identify and screen the technologies applicable to each GRA to eliminate those that cannot 
be implemented technically at a site. 

 Identify and evaluate technology process options based on effectiveness, 
implementability, and relative cost, to select a representative process for each technology 
type retained for consideration. The technologies and process options remaining after 
screening provide a range of treatment and containment options for assembly into 
remedial alternatives. 

 Identify volumes or areas of media. 
 
NSS remedial actions must: 

 Be protective of human health and the environment. 

 Attain ARARs (or provide grounds for invoking a waiver). 

 Be cost-effective. 

 Utilize permanent solutions and alternative treatment technologies or resource recovery 
technologies to the maximum extent practicable. 

 Satisfy the preference for treatment that reduces toxicity, mobility, or volume as a 
principal element, or provide an explanation in the ROD as to why it does not. 

 
In addition, CERCLA places an emphasis on evaluating long-term effectiveness and 
considerations for each of the alternative remedial actions (§121(b)(1)(A)). 
 
This FS is organized as follows: 

 Section 1, Introduction – presents the objectives and scope for the FS, the report 
organization, and background information about the NSS. 

 Section 2, Remedial Action Objectives – identifies the affected media and contaminants 
of concern, the general RAOs, preliminary cleanup goals, and potential ARARs. 

 Section 3, Identification and Screening of Technologies – presents GRAs, the initial 
screening process for remedial technologies, development of remedial alternatives, and 
the evaluation criteria used for the detailed analysis of the alternatives. 
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 Sections 4 through 7 – provide area-specific background information, RAOs, proposed 
cleanup goals and action areas, and detailed analyses of remedial alternatives for the four 
impacted NSS areas. 

 Section 8, References – lists the references cited in this FS. 

 Appendix A, Assessment of Analytical Results – presents tabulations of proposed 
cleanup levels (PCLs) and RI analytical results. 

 Appendix B, Project Cleanup Level Criteria – presents criteria used in selection of 
project cleanup levels by analyte. 

 Appendix C, Response to Comments – presents the agency review comments on the 
Draft FS. 

 
1.2 BACKGROUND INFORMATION 
 
This section describes the background and history of NSS, including past, current, and 
planned future land uses. The physical setting is described, a site history provided, and 
environmental investigations and risk assessments that have been completed at NSS are 
briefly summarized. Area-specific descriptions of the current nature and extent of 
contamination for each NSS area are presented in Sections 4 through 7 of this FS. 
 
1.2.1 Site Description 
 
NSS is located approximately 12.5 miles east of Anchorage, Alaska. The site is within the 
boundaries of JBER and also on the edge of the Chugach Mountains. The site covers 
approximately 244 acres and includes: 

 USS – former battery control area, located at an elevation of 3,900 feet above mean sea 
level, currently housing several commercial antenna installations. 

 LSS – former missile launch area, located at an elevation of about 3,100 feet above mean 
sea level. 

 Area A – Former Opportunity Strikes RRS, a Former Borrow Area, and a Suspected 
Disposal Area are located at a slightly lower elevation (2,950 feet above mean sea level) 
than LSS. 

 Area B – High Explosive and Guided Missile Magazines, located about midway between 
LSS and USS, along the east side of the gravel road at an elevation of 3,200 feet above 
mean sea level. 

 Area C – Pump House, is the lowest elevation area of NSS at 2,500 feet above mean sea 
level, off of Arctic Valley Road. 

 Area D – Former Borrow Area, at 3,200 feet above mean sea level, adjacent to LSS. 
 
1.2.1.1 Physical Setting 
 
NSS is located on a ridgeline in the Chugach Mountains, adjacent to Mount Gordon Lyon 
near the eastern boundary of JBER. Access to NSS is along an approximately 1.5-mile gated 
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gravel road beginning at Arctic Valley Road. Access to and use of the site requires 
coordination with JBER range control, because the access road and portions of NSS itself are 
within an active firing range. The area is also used for military training that can take 
precedence over other activities. 
 
1.2.1.1.1 Climate 
 
NSS has a subarctic climate with strong maritime influences. Site temperatures vary from 
minus 13 degrees Fahrenheit (ºF) in the winter to 80ºF in the summer. The average annual 
total precipitation in the Anchorage Bowl is 16.08 inches of rainfall and 70.5 inches of 
snowfall. Average annual snowfall at the Arctic Valley Ski Area, adjacent to NSS, is 
approximately 250 inches. 
 
1.2.1.1.2 Geology 
 
NSS lies atop the western edge of the Front Range of the Chugach Mountains, Alaska. 
Surficial materials are dense, with outcroppings of bedrock, hornfels, talus, and rocky gravely 
soil. Surficial materials are dense in areas that have been undisturbed. Many areas at NSS 
contain gravel building pads that were apparently constructed by leveling and spreading local 
terrain, as well as utilizing materials obtained from borrow sources at Areas A and D. 
 
1.2.1.1.3 Hydrology and Hydrogeology 
 
Existing data on the subsurface hydrology at NSS is limited to information gathered during 
the RI. Groundwater at USS was present in minimal amounts and only in those areas where 
former USTs had previously been located and the bedrock excavated to accommodate their 
installation. A very small volume of groundwater appears to perch in the former UST areas, 
and does not readily recover when purged dry. Given that USS is located at the peak of a 
mountain, any groundwater present in the former UST excavated areas is a direct result of 
precipitation, either rainfall or snowmelt. 
 
Subsurface water at LSS appears to follow the contours of the bedrock and, similar to USS, is 
most plentiful in the area where the former UST was located. Groundwater is shallowest 
nearest the excavated bedrock behind the Launch Control Building and steadily drops as it 
heads downslope toward the northeast edge of the LSS construction pad. This perched aquifer 
appears to only be present on the north/northeast side of the LSS site and appears to be 
discontinuous, as evidenced by Borehole BH11LSS that did not encounter groundwater and 
met with refusal at 25 feet below ground surface (bgs), whereas adjacent boreholes 
encountered groundwater at lesser depths (approximately 16 feet bgs on average). 
 
Test pits advanced to bedrock at Area A did not encounter groundwater. No borings were 
advanced at Area A. 
 
Groundwater conditions at Area C were not investigated, because no sources with potential to 
impact groundwater were identified during the Preliminary Assessment and Site Investigation 
(PA/SI) or the RI, and surface investigations did not indicate presence of contamination. 
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There is a public well located approximately 15 feet north-northwest of the Alpenglow Lodge 
at Arctic Valley Ski Area, shown on Figure 1-3. The well is upslope from the lodge and 
known to have water present at 20 feet bgs. This well might give an indication of groundwater 
depth at Area C, since it is relatively nearby. The Alpenglow Well is not indicative of 
groundwater conditions at USS, LSS, or Area A, because the well lies just above the toe of 
the valley floor rather than atop bedrock mountain peaks. The Alpenglow well, by the nature 
of its location, cannot be in contact with runoff or groundwater originating from NSS. Water 
originating from NSS is hydraulically separate from the shallow aquifer in which the 
Alpenglow Well is situated. Additionally, the Alpenglow Well is both upslope, and 
upgradient of the surface water/groundwater divide created by the valley, thus there is no 
potential for hydraulic connectivity between water originating from NSS. There are no other 
wells known to exist in the vicinity. 
 
The magnitude of NSS seasonal groundwater fluctuations, potential changes in gradient, and 
aquifer thickness are not known. Shallow groundwater is presumed to be directly related to 
precipitation, both as rainfall and snow melt, and that fluctuations in groundwater would 
occur in near parallel with that of availability from recharge. Changes in gradient direction are 
not anticipated because flow is expected to follow the contours of the underlying bedrock. 
However, slope of the groundwater gradient would increase or decrease with the volume of 
water. 
 
1.2.1.1.4 Surface Water 
 
Surface drainage from NSS leads directly downslope, and predominately towards an unnamed 
tributary of Ship Creek, which lies between NSS and the Arctic Valley Ski Area ridgeline. 
The only known surface water body at NSS consists of a ponded area at Area C. The pond 
forms behind a weir that was installed in an unnamed tributary of Ship Creek to provide water 
for NSS during its operative years. The tributary and pond collect seasonal surface snowmelt 
and precipitation runoff from the watershed between Mount Gordon Lyon and Rendezvous 
Peak. 
 
1.2.1.1.5 Ecological Setting 
 
The predominant vegetation at USS is limited to lichens and mosses. The predominant 
vegetation at the other NSS areas includes lichens, mosses, low shrubs and berries (including 
blueberry, crowberry, bearberry, and lingon berry), and herbaceous plants. In the deeper 
swales and gullies, there are likely to be low, dense-forming willows and small trees. No 
special status plants are known to exist at NSS. 
 
A variety of herbivorous, carnivorous, or omnivorous birds and mammals occur in the vicinity 
of NSS. Ecological species present at NSS include, but are not limited to: ptarmigan (Lagopus 
sp.), water pipit (Anthus spinoletta), golden eagle (Aquila chrysaetos), peregrine falcon (Falco 
peregrinus), dall sheep (Ovis dalli), brown bear (Ursus arctos), black bear (Ursus 
americanus), coyote (Canis latrans), wolf (Canis lupus), shrews (Sorex sp.), and voles 
(Microtus sp.). 
 
A more detailed appraisal of NSS ecology is provided in the HHERA (USAF, 2012c). 
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1.2.2 Site History 
 
In 1959, the Army began activation of eight Nike Hercules missile sites in Anchorage and 
Fairbanks. As a ground-based antiaircraft defensive system, the Nike Hercules role was 
protection of cities, industrial centers, and military installations against aerial attack. 
 
Multiple Nike sites were built in rings around areas in need of defense, and would have 
deployed armed missiles to destroy attacking aircraft formations. Army soldiers under the 
Army Air Defense Command operated Nike Hercules batteries around the clock. Each battery 
required a minimum of 125 soldiers to operate the system, provide security, and support those 
living on site. 
 
Alaska had eight Nike sites, with five batteries in Fairbanks and three in Anchorage. Several 
unique design features were employed in Alaska to accommodate the severe weather. 
Retractable clamshell covers were built over the radar for sheltered maintenance and periodic 
deicing. The launch buildings were built above ground, and the housing complex and 
integrated fire control functions were combined in one building. Alaska was one of the few 
states in the country that practiced live missile firings and NSS hosted the Annual Service 
Practice for Anchorage area batteries from 1960 to 1964, until population growth rendered the 
exercise unsafe. 
 
The Fairbanks Nike sites were closed in 1970 and 1971, while the Anchorage batteries 
continued operation until 1979. The Army ended live firings from NSS in 1964. The site 
stood down and was deactivated in 1979, and all sensitive equipment was subsequently 
removed from the site. 
 
In 1994, the Alaska State Historic Preservation Office (SHPO) nominated NSS for listing on 
the National Register of Historic Places (NRHP) and NSS was placed on the NRHP in 1995. 
In 2007, the Army conducted an Environmental Assessment for the Management of NSS 
relative to demolition and preservation with respect to its NRHP status (U.S. Army, 2007). 
Approximately 244 acres, of which approximately 180 acres are located within JBER, are a 
part of the NRHP Historical Area (Figure 1-1 – U.S. Army, 2007). 
 
1.2.2.1 Current and Future Site Use 
 
JBER is currently controlled by the U.S. Department of Defense (DoD) and is jointly 
administered by the Air Force and Army. There are currently no manned operations at NSS 
facilities. However, the general area is used by military personnel for various aspects of 
military training. Access to the site is controlled, but trespass onto the property is known to 
occur. There is also recreational use near the site, as the boundary of JBER in the vicinity of 
NSS is adjacent to Chugach State Park. Several modern commercial communication 
structures and antennas are located at USS. USS tenants include the: Bureau of Land 
Management, Enstar Natural Gas Company, Federal Aviation Administration, State of 
Alaska, and Arctic Valley Ski Area. Access to Area C is not restricted to the public, which is 
utilized by non-military personnel visiting the area recreationally. 
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1.2.3 Nature and Extent of Contamination 
 
Two investigations have been completed at NSS to determine the nature and extent of 
contamination. The following sections briefly summarize the scope and results of these 
investigations. Additional area-specific characterization results for the four impacted areas of 
NSS, as well as descriptions of past remedial actions (i.e., UST removals) are presented in 
area-specific sections of this report (Sections 4 through 7). 
 
1.2.3.1 Preliminary Assessment/Site Inspection 
 
A limited PA/SI was conducted at six areas of the NSS in 1995 and 1996 (Dowl/Ogden, 
1996a,b). The PA/SI was conducted to identify and characterize environmental contamination 
at NSS and to evaluate possible environmental impacts from past operations and disposal 
practices. Based on the PA/SI results, areas would be categorized for further investigations 
and remedial actions. Surface soil and surface water samples were analyzed for diesel range 
organics (DRO), gasoline range organics (GRO), metals, total petroleum hydrocarbons 
(TPHs), and volatile organic compounds (VOCs). Additionally, a radiological survey was 
performed and an explosive wipe sample was taken and analyzed. 
 
Based on the analytical results from soil sampling at NSS, the PA/SI recommended further 
investigation at four areas (USS, LSS, Area A, and Area C) and no further investigation at 
two areas (Area B and Area D). The following area-specific recommendations were made: 

 At USS, additional investigation was recommended to further characterize and delineate 
releases from USTs, the aboveground storage tank (AST), and french drains in the Vehicle 
Maintenance Shop and boiler room of the Launch Control Building. The report also 
recommended developing a remedial action plan to address contaminated soils. 

 At LSS, additional investigation was recommended to investigate releases from the french 
drains in the Motor Pool Building and boiler rooms of the Composite Building and to 
determine the source of contaminants detected in water samples from sumps in the missile 
launch bunkers. Limited action was recommended to characterize and delineate solvent 
and polynuclear aromatic hydrocarbons (PAH) contamination, to develop a remedial 
action plan for addressing petroleum hydrocarbon (PHC)-contaminated soils, and to 
investigate and close a 20,000-gallon UST. 

 For Area A, limited action was recommended to address PHC-contaminated soils. 
Development and implementation of a remedial action plan was recommended, and 
further site investigation was recommended in the landfill area to define the nature and 
extent of any debris that may have been disposed in this area. 

 For Area B, no further site investigations was recommended for the area of distressed 
vegetation, because all analytes were within background contaminants or were not 
detected. 

 For Area C, the PA/SI Addendum (Dowl/Ogden, 1996b) stated that the extent of surface 
water contamination was not fully defined, based on the results of five surface water 
samples. Further investigation, including samples to verify PA/SI surface water results, 
was recommended. 
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 For Area D, no further site investigation was recommended for the former borrow area, 
because all analytes were within background levels or were not detected. 

 
Surface water samples taken downgradient from NSS did not indicate potential for impacting 
the adjacent Ship Creek watershed, and no explosives and radiological material were detected 
above background levels (U.S. Army, 2007). 
 
1.2.3.2 Remedial Investigation 
 
An RI was conducted at NSS in 2010 and 2011 (U.S. Army, 2010 and USAF, 2012a,b). The 
RI utilized the Triad process and focused on determining the type and scope of contamination 
at each area in accordance with CERCLA, as amended by SARA. 
 
Field investigations were conducted at the six NSS areas, as well as one background area. At 
each area, site histories, known and potential contaminant sources, PA/SI results, and physical 
characteristics were used to determine sampling locations, as well as methods used for 
analysis of soil and groundwater samples. Surface and subsurface soil sampling, groundwater 
samples (USS and LSS only), and surface water samples (Area C only) confirmed PA/SI 
results and provided additional information on the nature and extent of contamination at NSS. 
Visual inspections at Area B and Area D confirmed PA/SI analytical results showing no 
contamination and no further action was recommended. 
 
The USS source areas that the RI found to be contaminated above their respective project 
action limits (PALs) and addressed in this FS include the following: 

 Battery Control and Barracks Building – The source of contamination at the Battery 
Control and Barracks Buildings appears to be from releases either from leaks or 
overfilling of the former diesel and gasoline USTs. Subsurface soil, surface soil, and 
groundwater in the vicinity of the former diesel UST, former gasoline UST, and buried 
fuel line T-junction have detections of DRO, VOCs, semi-volatile organic compounds 
(SVOCs), and metals (arsenic, cadmium, and chromium), above their respective PALs. 

 HIPAR Foundation – Residual range organics (RRO) were detected in one surface soil 
sample above the PCL but below the initial PAL identified in the RI. The source of 
contamination is potentially from a former AST, or operational lubricants associated with 
the former radar. 

 Former Motor Pool Maintenance Building and Foundation – DRO was detected 
above the PAL of 250 milligrams per kilogram (mg/Kg) at 554 mg/Kg in one soil sample 
at the outfall. 

 Radar Domes – DRO and SVOCs were detected above their respective PALs in surface 
soil (0 to 2 feet bgs). The source of contamination is uncertain; however, given the 
composition of the analytes detected, lubricants used to operate the clam-shell enclosures 
of the three radar antennas are the likely source. 

 Septic System and Outfall – DRO (surface soil), metals (cadmium and silver in 
subsurface soil greater than 2 feet bgs) and SVOCs (surface soil) were detected above 
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their respective PALs. The source of contamination is from discharge of fluids and 
sediment from the septic system. 

 
The LSS source areas that the RI found to be contaminated above their respective PALs and 
addressed in this FS include the following: 

 Launch Control Building – There appear to be two primary sources of contamination at 
the Launch Control Building: the former UST on the west side of the building and the 
former AST on the east side of the building. It is evident from the results that releases 
occurred from each of the tanks. The discontinuous presence of trichloroethylene (TCE) at 
LSS leads to the conclusion that it was not exclusively mobilized by the fuel spills, but 
may have been distributed overland simply by direct discharge to the ground surface. 

 Missile Launch Pad and Control Building 1 & 2 – The contaminants of potential 
concern (COPCs) at this area above PALs were DRO and benzo(a)pyrene in surface soil 
samples located at the terminus of the Launch Pads near the guided cables. Presumably, 
the DRO detections were associated with either surface spills of fuel or lubricants used for 
the cable or guide rails. The presence of benzo(a)pyrene may be consistent with the 
combustion byproducts from the missile launches. 

 Vehicle Maintenance Shop – The source of contamination at this area is presumably 
from waste oil, vehicular, and cleaning fluids discharged from either the lube pit or 
directly onto the ground surface during operation of the facility. The presence of nickel at 
143 mg/Kg, along with TCE, in BH01LSS is consistent with these assumptions. 

 Electrical Substation B – Based on the analytical results, it appears that contamination at 
this area is limited to small areas of surface staining containing DRO and low levels of 
TCE. The DRO detections are presumably from spills of non-polychlorinated biphenyl 
(PCB) containing dielectric fluid in the former transformers. The TCE was presumably 
used as a solvent for cleaning the transformers leads and connections. 

 Electrical Substations D and D2 – Based on the analytical results, it appears 
contamination at this area is limited to small areas of surface staining containing low 
levels of TCE. The TCE was presumably used as a solvent for cleaning the transformers 
leads and connections. 

 Septic Tank and Outfall – the COPCs at this area above PALs included DRO, RRO, 
chromium, and benzo(a)pyrene in surface soil samples located in the stained area to the 
northwest of the pump house. This combination of analytes leads to the conclusion that 
releases of waste oil and diesel fuel had occurred and were potentially burned, based on 
the presence of benzo(a)pyrene. TCE in the test pit located just to the east of the pump 
house is likely consistent with a surface release of cleaning fluids in that vicinity. 

 
The Area A source areas that the RI found to be contaminated above their respective action 
limits and addressed in this FS include the following: 

 Suspected Disposal Area - RRO, DRO, arsenic, and chromium were detected above their 
respective PALs in surface soils. Arsenic and chromium were also detected above PALs 
in subsurface soils. 
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 Former Opportunity Strikes RSS Area – Contaminants identified in the surface and 
subsurface soil samples above PALs included RRO, DRO, arsenic, and chromium. 

 
The Area C source area is the Pump House and consisted of a surface soil sample with 
detections above PALs that included DRO, RRO, metals (chromium), a single VOC 
(tolulene), and SVOCs (including PAHs). 
 
Complete details of sampling activities and analytical results at NSS are provided in the ADR 
and RFI reports (USAF, 2012a and 2012b, respectively). Relevant area-specific information 
on the findings of the RI is presented in Sections 4 through 7 and Appendix A of this FS for 
the four impacted NSS areas. 
 
1.2.4 Contaminant Fate and Transport 
 
1.2.4.1 Potential Routes of Migration 
 
Potential pathways at NSS are depicted in HHERA Report CSM figures and described in the 
HHERA Report contaminant fate and transport section (USAF, 2012c). Brief summaries are 
provided below. 
 
1.2.4.1.1 Upper Site Summit 
 
USS is characterized by limited vegetation and disturbed soils. Contaminants in surficial soils 
may be transported through surface runoff, weathering and erosion, infiltration and 
percolation of groundwater, and wind-blown particulates. Volatile chemicals in subsurface 
soils may diffuse into aboveground ambient and indoor air. There are no distinct drainages 
immediately downgradient from USS, and infiltration capacity at USS typically exceeds 
rainfall. Thus, the extent of potentially affected surface water is limited to subsurface flow 
reemerging at downgradient off-site drainages. 
 
Groundwater at USS is extremely limited and does not present a viable drinking water source 
as defined by 18 Alaska Administrative Code (AAC) 75.990; however, there is groundwater 
that could act as a transport medium as defined by 18 AAC 75.990(26)(B): “...water beneath 
the surface of the soil, for purposes of evaluating whether the water will act as a transport 
medium for hazardous substance migration.” 
 
1.2.4.1.2 Lower Site Summit, Area A, and Area C 
 
Lower NSS Areas (LSS, Area A, and Area C) are characterized by disturbed soils around the 
buildings and crowberry/blueberry dwarf shrub tundra where soils are not disturbed. 
Contaminants in surficial soils may be transported through surface runoff, weathering and 
erosion, wind-blown particulates, infiltration and percolation of groundwater, and 
accumulation into the food chain via biota uptake. Volatile chemicals in surface soils, 
subsurface soils, and groundwater may diffuse into ambient air. 
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At the lower NSS Areas, surface water and sediment are seasonally present in small, 
ephemeral swales or gullies to the north and south of Area A, and to the south and east of 
LSS. Surface water to the south of Area A and LSS drains to Ship Creek far to the south. 
Surface water that collects on the east side of LSS drains towards a small tributary that also 
eventually discharges to Ship Creek. The drainages on the north side of Area A do not 
discharge to any major tributaries. The surface water runoff in gullies and drainages to the 
east of LSS and south of USS drains towards Area C and collects in a pond behind a small 
weir near the Pump House.  
 
The groundwater that is present at LSS appears to exist primarily in the fill material that was 
placed as building pads for LSS facilities. Such groundwater may potentially mobilize 
through fractures in bedrock or along the surface of the underlying bedrock, and emerge as 
surface water downgradient. Groundwater at LSS is expected to have limited mobility and 
groundwater leaving the site is likely to be intercepted by three sentry wells. The unnamed 
creek present at the base of the valley represents the surface water divide, and presumed 
hydrologic groundwater divide between the east (NSS) and west (Arctic Valley Ski Area) 
ridgelines within Arctic Valley. 
 
1.2.4.2 Contaminant Persistence and Migration 
 
The RI results indicate that most contamination present at NSS is likely associated with 
historic fuel leaks or spills. There are also indications of historic chlorinated solvent releases, 
likely associated with historic vehicle and/or missile maintenance activities. No contaminant 
migration modeling has been conducted at NSS. Plume monitoring is likely to be a more 
applicable approach than modeling at NSS, given the age of the suspected releases and site-
specific subsurface characteristics. Persistence and migration characteristics of the most 
prevalent NSS organic COPCs are discussed below. 
 
1.2.4.2.1 Petroleum Hydrocarbons 
 
RI results indicate that PHCs are the most prevalent organic COPCs at NSS, primarily DRO 
and RRO. 
 
PHC products are complex mixtures of hundreds of compounds, many of which are 
susceptible to chemical, physical, and biological attenuation mechanisms in the subsurface. 
Chemical analysis for all individual compounds in a PHC bulk product released to the 
environment is generally unrealistic due to the complexity of these mixtures and the 
laboratory expense. Determining the chemical composition of a PHC release is further 
complicated by hydrodynamic, abiotic, and biotic processes (collectively referred to as 
attenuation or weathering) that act on the release to change the chemical character. The longer 
the release is exposed to the environment, the greater the change in chemical character and the 
harder it is to obtain accurate analytical results reflecting the identity of the release. After 
extensive weathering, as has occurred at NSS, detailed knowledge of the original PHC bulk 
product, or its individual components, is often less valuable than current, site-specific 
information on aggregate hydrocarbon fractions, such as DRO and RRO. 
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PHC products released to the environment migrate through soil via two general pathways: 1) 
as bulk oil flow infiltrating the soil under the forces of gravity and capillary action, and 2) as 
individual compounds separating from the bulk petroleum mixture and volatilizing to air or 
dissolving in water. Migration is also affected by sorption of contaminants to the surfaces of 
soil particles and partitioning of contaminants to organic components in soil. 
 
Lighter PHC compounds (i.e., less than 16 carbon atoms) tend to be more mobile due to 
greater solubility, greater volatility, and lower organic partitioning coefficients. Heavier PHC 
compounds are typically less soluble, less volatile, and tend to adsorb more strongly to the 
organic fraction of soil. DRO (10 to 25 carbon atoms) is considered a mid-range PHC 
compound and can have components with both light and heavy mobility characteristics. RRO 
(25 to 36 carbon atoms) is considered a heavy PHC compound. 
 
Typically, the majority of PHC mass will be partitioned within the soil phase. Depending on 
the characteristics and volume of a petroleum product release, PHCs can also be encountered 
as phase separated liquids, which may be present near the water table due to buoyancy and 
capillary effects. While in contact with groundwater, some PHC components will dissolve 
into groundwater, while other components will volatilize to soil vapor in the unsaturated zone. 
The partitioning among phases is linked to the original composition of the source, the 
geological and hydrogeological conditions of the site, and the amount of time since the 
spillage occurred. 
 
As bulk oil migrates through the soil column, a small amount of the product mass is retained 
by soil particles. The bulk product retained by the soil particles is known as residual 
saturation. Depending upon the persistence of the bulk oil, residual saturation can potentially 
reside in the soil for years. Residual saturation is important, because it determines the degree 
of soil contamination and can act as a continuing source of contamination for individual 
compounds to separate from the bulk product and migrate independently in air or 
groundwater. If the release is persistent in the environment, there can be impacts to extensive 
areas as the individual compounds continue to separate and migrate away from the spill area 
via air or groundwater. 
 
1.2.4.2.2 Trichloroethylene 
 
RI results indicate that TCE is a COPC at NSS. TCE is a man-made chlorinated solvent, used 
primarily to remove grease from metal parts. It is one of the most frequently reported organic 
contaminants in groundwater nationwide. Once released to the subsurface, TCE undergoes 
volatilization, dissolution, and degradation. TCE is moderately soluble in water. The major 
route of removal of TCE from water is volatilization. Volatilization of TCE from soil is 
slower than it is from water, but more rapid than that of many other VOCs. 
 
TCE can be degraded in the subsurface by various processes. TCE can be biologically 
degraded under a range of environmental conditions, if certain microbial populations are 
present and substrate and nutrients are available. In the absence of oxygen, biological 
degradation of TCE typically produces dichloroethene (DCE), which can be further degraded. 
DCE was not detected above the PAL at NSS, despite the age of the suspected TCE releases. 
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TCE can also be biologically degraded when oxygen is present, although breakdown products 
are more difficult to detect. Abiotically, TCE can be effectively degraded by some iron- and 
sulfide-containing materials. 
 
The residence time of TCE in groundwater is much longer than in surface waters. 
Additionally, TCE does not break down very readily in soil, and it can pass through the soil 
into groundwater. While a small amount of TCE may dissolve in groundwater, it may also 
form pools of a dense non-aqueous phase liquid as a “plume,” or it may volatilize, possibly 
resulting in emission as a soil vapor gas and accumulation in buildings through the process of 
vapor intrusion. Based on historical uses of TCE at NSS and the relatively low concentrations 
observed in soil and water samples, the presence of TCE as a dense non-aqueous phase liquid 
is not suspected at NSS. It is more likely that TCE may exist in a dissolved phase within the 
shallow groundwater aquifer, given both its limited concentration and area of extent. This is 
consistent with small volume TCE release scenarios at NSS. 
 
1.2.5 Baseline Risk Assessment 
 
HHERAs were completed for USS, LSS, Area A, and Area C (USAF, 2012c) using data from 
the RI. The PA/SI data were limited and not used for risk assessment. Conclusions from the 
HHERA are summarized in the following sections. Further details of the estimated human 
health and ecological risks and hazards for the four areas are presented in later sections of this 
FS and in the NSS HHERA Report (USAF, 2012c). 
 
The HHERA is considered “baseline” because it provides an assessment of the potential 
impacts of past releases to soil and groundwater on human and ecological populations under 
the assumption that no remediation would occur at the site. This baseline assumption is 
required under CERCLA to provide justification for future remedies at NSS. The NSS source 
area evaluations were based on the location and amount of contamination present, toxicity of 
each contaminant, current and potential future use of each source area, and exposure pathways 
by which people could be exposed to contaminants. The evaluation results were used to 
support decisions about the extent of contamination and to aid in the selection of remedial 
technologies. 
 
1.2.5.1 Human Health Risk Assessment 
 
USS Surface Soil. For site workers at USS, the estimated incremental lifetime cancer risk 
(ILCR) was 2×10-5 for exposure to surface soil. For site visitors, the estimated ILCR was 
2×10-6. Under a future residential land use scenario, the estimated risk was 5×10-5 for 
potential exposures to contaminants in surface soil. The primary risk drivers in USS surface 
soil are arsenic and benzo(a)pyrene. Estimated risks were within the risk management range 
of 10-6 to 10-4, but ILCRs for site workers and future residents exceeded the ADEC acceptable 
risk criterion of 10-5. For all USS surface soil exposure scenarios, the estimated noncancer 
hazard indices (HIs) were less than 1.0, which is below the acceptable criterion of 1. 
 
USS Subsurface Soil. The estimated ILCR for USS site workers exposed to subsurface soil 
was 3×10-5. For site visitors, the estimated ILCR was 3×10-6. Under a future residential land 
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use scenario, the estimated risk was 7×10-5 for potential exposures to contaminants in 
subsurface soil. The carcinogenic risk estimates exceed ADEC’s acceptable risk criterion of 
1×10-5 for site workers and future residents. The major contributors to the subsurface soil 
ILCR are two PAHs: benzo(a)pyrene and dibenzo(a,h)anthracene. For all USS subsurface soil 
exposure scenarios, the estimated noncancer HIs were less than 1.0, which is below the 
acceptable criterion of 1. 
 
USS Groundwater. Due to the lack of groundwater, a human health risk assessment (HHRA) 
was not conducted for USS groundwater. 
 
LSS Surface Soil. For LSS site workers, the estimated ILCR was 1×10-4 for exposure to 
surface soil and the estimated HI was 0.07. For site visitors, the estimated ILCR was 9×10-6 
and the estimated HI was 0.006. Under a future residential land use scenario, the estimated 
risk was 3×10-4 and the estimated HI was 0.6 for potential exposures to contaminants in 
subsurface soil. The primary risk drivers in LSS surface soil are PAHs and pentachlorophenol. 
The estimated ILCRs for the site worker and residential exposure scenarios exceed ADEC’s 
acceptable risk criterion of 1×10-5, but the estimated ILCR for site visitors is below this 
acceptable risk criterion. For all LSS surface soil exposure scenarios, the estimated noncancer 
HIs were equal to or less than 1.0, which is at or below the acceptable criterion of 1. 
 
LSS Subsurface Soil. The estimated ILCR for LSS site workers exposed to subsurface soil 
was 2×10-4 and the estimated HI was 1. For site visitors, the estimated ILCR was 2×10-5 and 
the estimated HI was 0.1. Under a future residential land use scenario, the estimated ILCR 
was 4×10-4 and the HI was 3, for potential exposures to contaminants in subsurface soil. The 
estimated ILCRs for each subsurface soil exposure scenario exceed ADEC’s acceptable risk 
criterion of 1×10-5. The major contributors to the subsurface soil ILCR at LSS are 1,2,3-
trichloropropane and 1,2-dibromo-3-chloropropane. 
 
The estimated noncancer HIs for exposure to LSS subsurface soil were equal to or less than 
the acceptable criterion of 1.0 for site workers and site visitors, but above 1.0 for a future 
residential exposure scenario. 
 
LSS Indoor Air. LSS indoor air risks were assessed for site workers and future residents, for 
vapor intrusion of naphthalene and TCE from LSS groundwater. The estimated indoor air 
risks for site workers are less than or equal to the ADEC acceptable risk criterion of 1×10-5. 
However, the ILCR for future residents was estimated as 2×10-5. Indoor air HIs for both 
exposure scenarios were less than or equal to 1.0. 
 
LSS Groundwater. Estimated risks for future residential exposures to LSS groundwater were 
estimated. The most conservative assumptions, which assumed unfiltered groundwater and 
the presence of hexavalent chromium, produced an ILCR estimate of 2×10-3 and HI of 31, 
both exceeding acceptable criteria. 
 
Area A Surface Soil. The estimated ILCRs and HIs for exposure of site workers, site visitors, 
and future residents to contaminants other than PHCs in Area A surface soil were less than 
10-6 and less than or equal to 1.0, respectively. The estimated HIs for exposure of Area A site 
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workers and site visitors to PHCs in surface soil were less than or equal to 1.0. However, the 
HI for future residents was 10, exceeding the acceptable criterion of 1. 
 
Area A Subsurface Soil. The estimated ILCRs for Area A site workers and site visitors 
exposed to subsurface soil were less than the ADEC acceptable risk criterion of 1×10-5. Under 
a future residential land use scenario, the estimated risk for potential exposure to 
contaminants in subsurface soil was 2×10-5 (exceeding ADEC’s acceptable risk criterion of 
1×10-5), assuming that chromium is present in the hexavalent form. However, if chromium is 
assumed to be present in its trivalent form, the risk is 3×10-8. 
 
Noncarcinogenic hazards due to PHCs in Area A subsurface soil were calculated separately. 
The estimated PHC HIs for Area A site workers and site visitors were less than 1.0. However, 
the HI for future residents was 4, exceeding the acceptable criterion of 1. 
 
Area C Surface Soil. For Area C site workers, the estimated ILCR was 1×10-5 for exposure 
to Area C surface soil. For site visitors, the estimated ILCR was 1×10-6. Under a future 
residential land use scenario, the estimated risk was 3×10-5 for potential exposures to 
contaminants in surface soil. The primary risk driver in Area C surface soil is benzo(a)pyrene. 
Estimated risks were within the risk management range of 10-6 to 10-4, but ILCRs for site 
workers and future residents exceeded the ADEC acceptable risk criterion of 10-5. 
Contaminants that were identified in Area C surface soil are not known to have 
noncarcinogenic effects; thus, noncancer HIs were not evaluated. 
 
Area C Subsurface Soil. No contaminants were identified in Area C subsurface soil; thus, no 
risk assessment calculations were performed. 
 
1.2.5.2 Ecological Risk Assessment 
 
USS. Ecological hazard quotients (HQs) and HIs were calculated for exposure of mammalian 
and avian receptors to contaminants in USS surface soil. Ecological HQ estimates for all 
avian receptors were less than ADEC’s HI criterion 1.0, but ecological HQ estimates in 
excess of 1.0 were calculated for the tundra vole, masked shrew, and least weasel. The highest 
HQ estimate was 13, calculated for the tundra vole, based on exposure to RRO in soil. Other 
contaminants of potential ecological concern (COPECs) with HQ estimates in excess of 1.0 
include lead, cadmium, benzo(b)fluoranthene, and pyrene. 
 
LSS. Ecological HQ estimates in excess of 1.0 were calculated for the tundra vole, masked 
shrew, and least weasel. The highest HQ estimate (38) for mammalian receptors was 
calculated for the tundra vole and was attributable to RRO in surface soil. Other COPECs 
with HQ estimates exceeding 1.0 for mammals include cadmium, bis(2-ethylhexyl)phthalate, 
pentachlorophenol, and PAHs. For avian receptors, the highest HQ estimate (9.9) was 
calculated for the American robin and was attributable to bis(2-ethylhexyl)phthalate in soil. 
Other COPECs in LSS surface soil with HQ estimates in excess of 1.0 for avian receptors 
were pentachlorophenol and pyrene. 
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Area A. For exposure to Area A surface soil, ecological HQ estimates in excess of 1.0 were 
calculated for indicator mammalian receptors, but not for any avian receptors. The 
contaminant driving risk to ecological receptors is RRO. Metals also contributed to ecological 
receptor risk, but the metal concentrations were below background levels. 
 
Area C. For exposure to Area C surface soil, ecological HQ estimates were less than 1.0 for 
all avian and mammalian receptors exposed. 
 
1.3 AREAS RECOMMENDED FOR NO FURTHER ACTION 
 
Based on PA/SI and RI results, Areas B and D are recommended for No Further Action. Brief 
summaries supporting these recommendations are provided in the following subsections. 
 
1.3.1 Area B – High Explosive and Guided Missile Magazines 
 
Area B consists of the High Explosive and Guided Missile Magazines, two semi-buried 
concrete structures that are mounded over with only the entries exposed. This area is located 
along the NSS access road between LSS and USS on the downslope side (Figure 1-2 and 
Figure 1-4). While NSS was in operation, these magazines were used for storage of missiles 
and associated components. 
 
Area B consists of angular fill along a pad and driveways with outcroppings of both 
weathered and unweathered bedrock at the site. Groundwater is not known to exist within 
Area B; however, no soil borings were advanced to determine the presence or absence of 
groundwater at the High Explosive and Guided Missile Magazines. There were no surface 
water bodies observed at Area B during the RI. Surface runoff from rainfall events is 
anticipated to percolate through the angular gravel, as well as follow the surface gradient 
towards the NSS access road. However, no visible runoff was observed during the numerous 
rainfall events that occurred from August through October 2010 during the RI. 
 
Area B was investigated during the PA/SI (Dowl/Ogden, 1996a,b), and a visual site 
inspection was completed during the RI field effort. Area B was investigated during the PA/SI 
because of an area of what appeared to be distressed vegetation that was visible on a 1974 
aerial photograph, upgradient from the magazines. The aerial photograph showed a lack of 
natural vegetation compared to the surrounding area. During the PA/SI site visit, the lack of 
vegetation was confirmed, and two debris piles consisting of metal and wood were observed. 
This area may have been used as a possible dump or may have received contaminated surface 
runoff from USS or the High Explosive and Guided Missile Magazines. 
 
Six surface soil samples were collected from areas of potentially distressed or minimal 
vegetation in Area B that may have been impacted by site activities in November 1995 and 
analyzed for metals, VOCs, and SVOCs. Metals that were detected in soil samples included 
arsenic (6.2 to 9.9 mg/Kg), chromium (18 to 37 mg/Kg), and lead (6.2 to 12 mg/Kg). These 
results were attributed to background concentrations associated with the Chugach mountain 
terrain. A majority of methylene chloride samples (four of six) had concentrations that were 
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less than 10 times those detected in the method blanks; therefore, methylene chloride is not a 
contaminant of concern. SVOCs were not detected. 
 
A radiological survey was also conducted inside the High Explosive Magazine at Area B; the 
Guided Missile Magazine was not surveyed due to a lack of access to the building. 
Background radiation levels were measured along Arctic Valley Road, at several locations 
below NSS. Background readings ranged from 25 to 90 counts per minute (cpm), increasing 
with elevation. All survey readings from the 12-foot by 12-foot grid inside the High Explosive 
Magazine were within the background range. 
 
The PA/SI concluded that no further activity was warranted at this area because the sample 
results showed no site-related chemicals of concern. 
 
No sampling activities were performed at Area B during the RI. Site activities were limited to 
a site walk to identify any potential areas of contamination based on visible signs of impacted 
or stained soils. No such areas were observed. 
 
Based on results of soil sampling and analysis conducted during the PA/SI, no site-related 
contamination is present at Area B. Site-related VOCs and SVOCs were not detected 
(Dowl/Ogden, 1996a,b). 
 
Table 1-1 compares the concentrations of metals that were detected in PA/SI soil samples to 
site-specific background concentrations calculated during the RI. Although some of the 
arsenic and chromium concentrations exceed the ADEC Method Two cleanup levels, all of 
the detected metals concentrations are consistent with NSS background concentrations, 
indicating that metals in soil at Area B are not site-related contaminants. 
 

Table 1-1 Area B – PA/SI Metal Detection Comparisons 

Analyte 
Detected Rangea 

(mg/Kg) 
Average 
(mg/Kg) 

Site-Specific 
Background 

Concentrationb 
(mg/Kg) 

ADEC Cleanup 
Level (mg/Kg) 

Arsenic 6.2 to 9.9 7.7 12.5 3.9c 

Chromium 18 to 37 27 38.0 25c 

Lead 6.2 to 12 8 11.6 400d 

Key: 
a – Dowl/Ogden (1996a,b) 
b – USAF (2012c), Table 2-13 
c – ADEC (2008), Table B1, migration-to-groundwater 
d – ADEC (2008), Table B1, direct contact 
ADEC – Alaska Department of Environmental Conservation  
mg/Kg – milligrams per kilogram 
PA/SI – Preliminary Assessment and Site Investigation 
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Because site-related contamination was not detected in PA/SI samples (Dowl/Ogden, 
1996a,b) and because no evidence of contamination or stressed vegetation was observed 
during the RI (USAF, 2012a,b), Area B was not included in the recent HHERA (USAF, 
2012c). Based on sampling results from the PA/SI, the site poses no incremental cancer risk 
and no incremental HI beyond those posed by background constituents. 
 
Area B, the High Explosive and Guided Missile Magazines, was investigated during the 1996 
PA/SI due to indications of past waste disposal (Dowl/Ogden, 1996a,b). A visual site 
inspection was also conducted during the RI (USAF, 2012b). Based on the results of these 
investigations, no site-related contaminants are present and no further investigation is 
warranted. Metals that were detected in soil during the PA/SI are consistent with background 
concentrations, and site-related VOCs and SVOCs were not detected. There are no COPCs at 
Area B. No evidence of disposal areas or stressed vegetation was observed during the RI. 
 
Based on these findings, No Further Action is warranted at Area B and remedial alternatives 
will not be further evaluated. 
 
1.3.2 Area D – Former Borrow Area 
 
Area D is located directly across the access road from LSS (Figure 1-2 and Figure 1-5). The 
area was used as a rock material borrow area, presumably for creation of the pads and 
roadways for NSS, as well as ongoing maintenance. The borrow area was considered an area 
of concern because of historical information from former Nike Sites that suggested that old 
borrow locations were sometimes used as solid waste landfills at remote locations. The 
following sections describe the physical characteristics of the Former Borrow Area. 
 
Area D consists of exposed weathered and unweathered bedrock, as well as angular fill 
produced from the extraction of the bedrock. Groundwater is not known to exist within Area 
D; however, no soil borings were advanced to determine the presence or absence of 
groundwater at the Former Borrow Area. There were no surface water bodies observed at 
Area D during the RI. Surface runoff from rainfall events is anticipated to percolate through 
the angular gravel, as well as follow the surface gradient towards the NSS access road. 
However, no visible runoff was observed during the numerous rainfall events that occurred 
from August through October 2010 during the RI, nor during a spring melt reconnaissance 
visit in May 2010. 
 
Area D was investigated during the PA/SI (Dowl/Ogden, 1996a,b), and a visual site 
inspection was completed during the RI field effort (USAF, 2012a,b). Area D was 
investigated during the PA/SI because old borrow locations were sometimes used as disposal 
sites at former Nike Sites in remote locations (Dowl/Ogden, 1996a,b). 
 
Six surface soil samples were collected from Area D in November 1995. The basis for the 
sample locations is unknown, but is presumed to represent either areas of stained soil, or areas 
of high disturbance. The samples were analyzed for VOCs and SVOCs; one sample was 
analyzed for GRO. The only VOC detected was methylene chloride, which was attributed to 
laboratory contamination. Methylene chloride was detected in four of the six samples at 
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concentrations below those detected in the method blanks. SVOCs and GRO were not 
detected. 
 
No sampling activities were performed at Area D during the RI. Site activities were limited to 
a site walk to identify any potential areas of contamination based on visible signs of impacted 
or stained soils. No such areas were observed. 
 
Because site-related contamination was not detected in PA/SI samples (Dowl/Ogden, 1996a) 
and no evidence of contamination or stressed vegetation was observed during the RI (USAF, 
2012a,b), Area D was not included in the recent HHERA (USAF, 2012c). 
 
Analytical results from the PA/SI and observations during the RI visual site inspection 
indicate that there is no evidence of site-related contamination at Area D. No site-related 
VOCs, SVOCs, or GRO were detected in soil samples. Based on these findings, there are no 
COPCs at Area D, and the area does not warrant further investigation or remedial action. 
 
Based on the sampling results from the PA/SI for metals, VOCs and SVOCs, the site poses no 
incremental cancer risk and no incremental HI beyond those posed by background 
constituents; therefore, no further action is warranted at Area D and remedial alternatives will 
not be further evaluated. 
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2.0 REMEDIAL ACTION OBJECTIVES 
 
This section discusses information that supports the assembly and detailed evaluation of 
remedial alternatives for addressing impacted surface soil, subsurface soil, and groundwater at 
NSS. These inputs are the media to be remediated and contaminants of concern (COCs) 
(Section 2.3), RAOs (Section 2.4), potential ARARs (Section 2.5), and PCLs and action areas 
(Section 2.6) that apply to all of NSS. 
 
2.1 INTRODUCTION 
 
Investigations and remedial actions for NSS are being conducted in accordance with 
CERCLA (as amended by the SARA) and, to the extent practicable, the NCP (40 CFR 300). 
The NCP states that the lead agency may take any appropriate removal action to abate, 
prevent, minimize, stabilize, mitigate, or eliminate a release or threat of release. The Air Force 
is the lead agency for decisions at JBER and, as such, has the authority to choose remedial 
actions, with oversight from the EPA and ADEC. 
 
During the Triad process, the EPA gave the State of Alaska regulatory jurisdiction over 
cleanup at NSS. When selecting a cleanup level for remediation at NSS, the most 
conservative cleanup level, EPA versus State of Alaska, is required to be selected. In most 
instances, the cleanup levels contained in 18 AAC 75, Oil and Other Hazardous Substances 
Pollution Control (ADEC, 2008), are the most restrictive. 18 AAC 75 allows for the 
following four methods of determining cleanup criteria for soil: 

 Method One – This is the most conservative cleanup method and is applicable to PHC-
contaminated soil only. This method would allow for unrestricted access and land use 
once Method One cleanup levels (as specified in Tables A1 and A2 of ADEC, 2008) have 
been achieved. 

 Method Two – This method is applicable to soil contaminated with PHCs and other 
chemicals and considers variables such as precipitation and location, and offers cleanup 
levels for the inhalation, ingestion, direct contact, and migration-to-groundwater 
pathways. Soil that meets the cleanup levels for the most conservative pathways under 
Method Two is available for unrestricted use. 

 Method Three – This method uses site-specific information on the geology and 
subsurface characteristics of a site to develop soil cleanup levels that might be higher than 
Method Two, which uses default values when calculating cleanup levels. 

 Method Four – This method, also known as the Risk Based Method, uses very specific 
site characteristics and considers many variables such as ingestion rates, subsistence use 
of the area, and exposure pathways to evaluate risk and calculate cleanup levels for 
impacted environmental media (soil, groundwater, etc.) based on the specific 
characteristics of a site. 

 
In addition to the methods described above, 18 AAC 75 lists cleanup levels for groundwater 
that is currently, or could be, used as a drinking water source (18 AAC 75.345, Table C). 
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Further, water quality standards for surface water have been established in 18 AAC 70 
(ADEC, 2011). 
 
2.2 CONSTITUENTS ANALYZED BY MEDIA AND LOCATION 

 
The RI (USAF, 2012a,b) evaluated the presence, nature, and extent of potential contaminants 
in soil and groundwater. During the field investigation, surface soil, subsurface soil, 
groundwater, surface water, sediment and rinsate samples were collected. Most samples were 
analyzed for GRO, DRO, RRO, VOCs, SVOCs, Resource Conservation and Recovery Act 
(RCRA) 8 metals, nickel, and vanadium. Samples associated with former gasoline USTs were 
also analyzed for low level 1,2-dibromomethane (EDB) and 1,2-dichloroethane (DCA). 
Samples associated with electrical susbstations and potential electrical equipment were also 
analyzed for PCBs. Sample locations associated with actual missile launching were analyzed 
for perchlorate. Table 2-1 presents the constituents analyzed during the RFI by media and 
location. All detected analytes are presented in Appendix A. 
 
2.3 AFFECTED MEDIA AND CONTAMINANTS OF CONCERN 
 
The RI (USAF, 2012a,b) found that contaminants are present above PALs in surface soil, 
subsurface soil, and groundwater at NSS. Impacted groundwater is present at USS (in very 
limited quantities) and LSS, but is not present at the other NSS areas. The HHERA (USAF, 
2012c) identified the NSS contaminants that contribute to the estimated risks and hazards. 
The contaminants that are present above PALs that contribute to estimated risks or hazards 
can be classified into the following major groups, with representative COCs listed: 

 PHCs: DRO and RRO 

 Metals: barium, cadmium, lead, nickel, and silver 

 VOCs: benzene, 1,2,3-trichloropropane, TCE, 1,1,2,2-tetrachloroethane, and 1,1,2-
trichloroethane 

 SVOCs: pentachlorophenol and PAHs (e.g., benzo(a)anthracene, benzo(b)fluroanthene, 
benzo(a)pyrene, and dibenzo(a,h)anthracene) 
 

Media-specific listings of the COCs at each of the four NSS impacted areas are provided in 
Sections 4 through 7. 
 
The nature and extent of contamination at each of the four impacted NSS areas is summarized 
in Sections 4 through 7, along with the estimated human health and ecological risks and 
hazards due to potential exposures. Remediation of surface soil, subsurface soil, and 
groundwater is warranted to control unacceptable risks and hazards and address contaminants 
that exceed remediation goals. 
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Table 2-1 Analytes Evaluated by Media and Location 
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Perchlorate                                   

Petroleum Hydrocarbons (PHCs) 
Gasoline Range Organics (GRO)                    
Diesel Range Organics (DRO)                    
Residual Range Organics (RRO)                    

Polychlorinated Biphenyls (PCBs)                                       

PCB-1016                    
PCB-1221                    
PCB-1232                    
PCB-1242                     
PCB-1248                    
PCB-1254                     
PCB-1260                     

RCRA 8 Metals Including Nickel and Vanadium  
Arsenic                    
Barium                    
Cadmium                    
Chromium                    
Chromium, Hexavalent                             
Lead                    
Mercury                    
Nickel                    
Selenium                    
Silver                    
Vanadium                    
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  Media 

  Soil Water 

  Surface Soil Subsurface Soil Sediment Groundwater Surface Water 
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Semi-Volatile Organic Compounds (SW8270C) (mg/Kg)  
1,2,4-Trichlorobenzene                    
1,2-Dichlorobenzene                    
1,3-Dichlorobenzene                    
1,4-Dichlorobenzene                    
2,4,5-Trichlorophenol                    
2,4,6-Trichlorophenol                    
2,4-Dichlorophenol                    
2,4-Dimethyl phenol                    
2,4-Dinitrophenol                    
2,4-Dinitrotoluene                    
2,6-Dinitrotoluene                    
2-Chloronaphthalene                    
2-Chlorophenol                    
2-Methylnaphthalene                    
2-Methylphenol (o-Cresol)                    
2-Nitroaniline                    
2-Nitrophenol                    
3,3'-Dichlorobenzidine                    
3-Nitroaniline                    
4,6-Dinitro-2-methylphenol                    
4-Bromophenyl phenyl ether                    
4-Chloro-3-methylphenol                    
4-Chloroaniline                    
4-Chlorophenyl phenyl ether                    
4-Nitroaniline                    
4-Nitrophenol                    
Acenaphthene                    
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  Media 

  Soil Water 

  Surface Soil Subsurface Soil Sediment Groundwater Surface Water 
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Semi-Volatile Organic Compounds (SW8270C) (mg/Kg) (Cont.) 
Acenaphthylene                    
Aniline                    
Anthracene                    
Azobenzene                    
Benzo(a)anthracene                    
Benzo(a)pyrene                    
Benzo(b)fluoranthene                    
Benzo(g,h,i)perylene                    
Benzo(k)fluoranthene                    
Benzoic acid                    
Benzyl alcohol                    
Benzyl butyl phthalate                    
bis(2-chloroethoxy) Methane                    
bis(2-chloroethyl) Ether                    
bis(2-chloroisopropyl) Ether                    
bis(2-ethylhexyl) Phthalate                    
Chrysene                    
Cresols, m & p                    
Di-n-butyl phthalate                    
Di-n-octylphthalate                    
Dibenz(a,h)anthracene                    
Dibenzofuran                    
Diethyl Phthalate                    
Dimethyl phthalate                    
Fluoranthene                    
Fluorene                    
Hexachlorobenzene                    



 
Table 2-1 (Cont.)     Analytes Evaluated by Media and Location 

Page 2-6 Nike Site Summit 
February 2013 Feasibility Study – Final 

  Media 

  Soil Water 

  Surface Soil Subsurface Soil Sediment Groundwater Surface Water 
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Semi-Volatile Organic Compounds (SW8270C) (mg/Kg) (Cont.) 
Hexachlorobutadiene                    
Hexachlorocyclopentadiene                    
Hexachloroethane                    
Indeno(1,2,3-c,d)Pyrene                    
Isophorone                    
n-Nitroso-di-n-propylamine                    
n-Nitrosodimethylamine                    
n-Nitrosodiphenylamine                    
Naphthalene                    
Nitrobenzene                    
Pentachlorophenol                    
Phenanthrene                    
Phenol                    
Pyrene                    

Volatile Organic Compounds (VOCs)  
1,1,1,2-Tetrachloroethane                    
1,1,1-Trichloroethane                    
1,1,2,2-Tetrachloroethane                    
1,1,2-Trichloroethane                    
1,1-Dichloroethane                    
1,1-Dichloroethene                    
1,1-Dichloropropene                    
1,2,3-Trichlorobenzene                    
1,2,3-Trichloropropane                    
1,2,4-Trichlorobenzene                    
1,2,4-Trimethylbenzene                    
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  Media 

  Soil Water 

  Surface Soil Subsurface Soil Sediment Groundwater Surface Water 
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Volatile Organic Compounds (VOCs) (Cont.) 
1,2-Dibromo-3-chloropropane                    
1,2-Dibromoethane (EDB)                    
1,2-Dichlorobenzene                    
1,2-Dichloroethane                    
1,2-Dichloropropane                    
1,3,5-Trimethylbenzene                    
1,3-Dichlorobenzene                    
1,3-Dichloropropane                    
1,4-Dichlorobenzene                    
2,2-Dichloropropane                    
2-Butanone (MEK)                    
2-Chlorotoluene                    
2-Hexanone                    
4-Chlorotoluene                    
4-Methyl-2-pentanone (MIBK)                    
Acetone                    
Benzene                    
Bromobenzene                    
Bromochloromethane                    
Bromodichloromethane                    
Bromoform                    
Bromomethane                    
Carbon disulfide                    
Carbon tetrachloride                    
Chlorobenzene                    
Chloroethane                    
Chloroform                    
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Volatile Organic Compounds (VOCs) (Cont.) 
Chloromethane                    
cis-1,2-Dichloroethylene                    
cis-1,3-Dichloropropene                    
Dibromochloromethane                    
Dibromomethane                    
Dichlorodifluoromethane                    
Ethylbenzene                    
Hexachlorobutadiene                    
Isopropylbenzene                    
m,p-Xylene (Sum of isomers)                    
Methylene chloride                    
Naphthalene                    
n-Butylbenzene                    
n-Propylbenzene                    
o-Xylene                    
p-Isopropyltoluene                    
sec-Butylbenzene                    
Styrene                    
t-Butylbenzene                    
tert-Butyl methyl ether                    
Tetrachloroethene (PCE)                    
Toluene                    
trans-1,2-Dichloroethene                    
trans-1,3-Dichloropropene                    
Trichloroethene (TCE)                    
Trichlorofluoromethane                    
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Volatile Organic Compounds (VOCs) (Cont.) 
Vinyl chloride                    
Xylenes, Total                    

Volatile Organic Compounds (VOCs) - low level                                 

1,2-Dibromoethane (EDB)                      

Key: 
ARA – Area A 
ARC – Area C 
LSS – Lower Site Summit 
USS – Upper Site Summit 
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2.4 REMEDIAL ACTION OBJECTIVES 
 
RAOs are specific goals for protecting human health and the environment. RAOs are 
developed by evaluating the results of the RIs, including the human and ecological risk 
assessments, and consideration for soil leachability. RAOs based on human health and 
environmental considerations drive the formulation and development of response actions. 
RAOs establish the goals that will be achieved by implementation and/or completion of 
remedial actions, with the overall goal of providing ongoing protection of human health and 
the environment. RAOs should specify the contaminants and media to be remediated, 
exposure route(s) and receptor(s), and an acceptable contaminant level or range of levels for 
each exposure route (i.e., PCL). Such objectives are developed based on criteria outlined in 
Section 300.68(e)(2) of the NCP and Section 121 of SARA. Additionally, requirements and 
cleanup goals specific to remedial actions in the state of Alaska are described in 18 AAC 75. 
 
RAOs for NSS were developed by specifying the contaminants and media of interest, 
exposure pathways, and PCLs that permit a range of remedial alternatives to be developed for 
a site. RAOs consist of medium-specific or area-specific goals for protecting human health 
and the environment. The objectives should be as specific as possible, but not so specific that 
the range of alternatives that can be developed is unduly limited. All sources of contaminants 
have been removed from NSS and each remedy addresses residual contamination. 
 
Specific RAOs that address contaminants at each impacted area of NSS are presented in the 
area-specific sections of this FS (Sections 4 through 7). RAOs and remediation strategies 
developed in this FS assume that NSS will remain under the jurisdiction of the DoD. 
However, future land use scenarios could involve other human receptors in addition to site 
workers and site visitors. If future land use for NSS changes, or if the property is transferred 
from the DoD, the remedial strategies for NSS (including land use controls) may need to be 
re-assessed. 
 
2.5 IDENTIFICATION OF POTENTIAL APPLICABLE OR RELEVANT AND 

APPROPRIATE REQUIREMENTS AND TO BE CONSIDERED 
 
ARARs are “any Federal standards, requirements, criteria, or limitations that are determined 
to be legally applicable or relevant and appropriate requirements” for a Superfund remedial 
action (USEPA, 1988). If more stringent than Federal requirements, State ARARs must be 
met (USEPA, 1988, 1991). The NCP (40 CFR 300.5) requires compliance with ARARs both 
during and upon completion of the remedial actions. CERCLA Section 121(d)(2)(A) requires 
that remedial actions meet any federal standards, requirements, criteria, or limitations that are 
determined to be legally applicable or relevant and appropriate. CERCLA Section 
121(d)(2)(A)(ii) requires State ARARs to be met if they are more stringent than federal 
requirements. 
 
ARARs for Superfund remedial actions are requirements or standards under federal or state 
environmental laws that are “applicable” or “relevant and appropriate” to the hazardous 
substances, pollutants, or contaminants at a site, or the circumstances of the release. ARARs 
are cleanup standards, standards of control, and other substantive environmental protection 
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requirements, criteria, or limitations promulgated under federal or state laws that specifically 
address a hazardous substance, pollutant, contaminant, remedial action, location, or other 
circumstance at a Superfund site. ARARs are used to develop RAOs, determine the 
appropriate extent of site cleanup, and govern implementation and operation of a selected 
remedial action, with the goal of protecting human health and the environment. Attainment of 
ARARs is a “threshold requirement,” as is the requirement that the remedial actions be 
protective of human health and the environment. 
 
A requirement or cleanup standard under state and federal law may be either “applicable” or 
“relevant and appropriate,” but not both. Applicable and relevant and appropriate are defined 
according to the NCP (40 CFR 300.5) as follows: 

 Applicable requirements are those cleanup standards, standards of control, or other 
substantive environmental protection requirements, criteria, or limitations promulgated 
under federal or state environmental or facility siting laws that specifically address a 
hazardous substance, pollutant, contaminant, remedial action, location, or other 
circumstance found at a CERCLA site. Only those state standards that are identified by 
the state in a timely manner and that are more stringent than federal requirements may be 
applicable. A requirement is applicable if the specific terms (or jurisdictional 
prerequisites) of the law or regulation directly address the circumstances at the site. 

 Relevant and appropriate requirements are cleanup standards, standards of control, and 
other substantive environmental protection requirements, criteria, or limitations that are 
promulgated under federal or state environmental or facility siting laws that, while they 
may not be “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 that their use is well suited 
to a 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. 
 

Additional standards and guidance to be considered (TBC) are nonpromulgated guidance or 
advisories established by federal or state agencies and may also be identified to assist in 
implementing ARARs. TBCs are not legally enforceable or binding, but may be considered 
during the development and evaluation of remedial alternatives. 
 
There are three categories of ARARs described in EPA guidance (USEPA, 1988, 1991): 
chemical-specific, location-specific, and action-specific. Each of these categories is described 
below. ARARs are identified on a site- and project-specific basis from information about site-
specific COCs, project-specific actions that are being considered as remedial actions, and the 
site location. 

 Chemical-Specific ARARs are health or risk-based concentration limits or ranges for 
particular chemicals that may be found in, or discharged to, the ambient environment. 
Examples include federal drinking water maximum contaminant levels. 

 Action-Specific ARARs are requirements that govern particular technologies or activities. 
They typically set performance, design, or other similar action-specific controls or 
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restrictions on particular kinds of activities. The Clean Water Act pretreatment standards 
for discharges to publicly owned treatment works are an example. 

 Location-Specific ARARs are requirements that apply based on the location of the site 
(e.g., wetlands, floodplains, historic areas, native burial areas, wildlife refuges, etc.) or 
siting restrictions (e.g., industrial versus residential properties, native versus disturbed 
land, etc.). 

 
Federal legislation applicable to the investigation and cleanup of the release of a hazardous 
substance includes CERCLA and the NCP. This is the authority for the action at NSS. As the 
lead federal agency, the Air Force has the primary responsibility for identifying ARARs for 
NSS. The supporting agencies (ADEC and EPA) are responsible for identifying state and 
federal ARARs, respectively. 
 
The potential ARARs and TBCs for NSS are presented in Tables 2-2 through 2-4. These 
potential ARARs include those that have been developed considering the ARARs previously 
defined in FSs for similar DoD sites in Alaska that have been addressed under ADEC 
guidance, as well as the unique characteristics of the site. The ROD for NSS will provide the 
final determination of ARARs for the selected remedial actions, based on further input from 
and discussion with regulatory agencies. 
 
2.5.1 Chemical-Specific ARARs and TBCs 
 
Chemical-specific ARARs are requirements that set concentration limits for an element or 
chemical compound in various environmental media, such as ambient water, drinking water, 
ambient air, soil, or solid waste. These limits may include health- or risk-based concentration 
limits or ranges in various environmental media for a specific hazardous substance or 
contaminant. 
 
Some information that is not law or regulation may be identified as constituting a TBC. A 
TBC includes “other information” that does not meet the definition of an ARAR, but may be 
useful to determine what is protective or may be useful in developing contaminated site 
remedies. Criteria, advisories, or guidance developed by the EPA, other federal agencies, or 
States, may assist in determining, for example, health-based levels for a particular 
contaminant for which there are no ARARs of the appropriate method for conducting an 
action. 
 
The potential chemical-specific ARARs and TBCs identified for remedial actions at NSS are 
summarized in Table 2-2. Proposed cleanup goals for contaminants in NSS soil and 
groundwater are derived from these ARARs and TBCs. The numerical remediation goals at 
each impacted area are presented in area-specific Sections 4 through 7, for those areas that 
require cleanup goals. 
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Table 2-2 Potential Chemical-Specific ARARs and TBCs at NSS 

Source 

Standard, 
Requirement, 

Criterion, 
Limitation 

Description of Standard 
ARARs or 

TBC 
Comments 

Alaska Water Quality 
Standards 

18 AAC 70 

Identifies desired uses for water in the State 
and establishes in-stream criteria for organic 
and inorganic constituents which are deemed 
necessary for the protection of the designated 
uses of that water body. 

Applicable 
Alaska Water Quality Standards apply for use of water 
at the site. However, no current or future use of either 
groundwater or surface water is anticipated.  

ADEC, Oil and Other 
Hazardous Substances 
Pollution Control 

18 AAC 75 
Establishes cleanup goals for soil and 
groundwater. 

Applicable 
Cleanup levels for soil (18 AAC 75.340-341) and 
groundwater (18 AAC 75.345-350); methods for 
determination and application of cleanup levels.  

Resource Conservation 
and Recovery Act, Part 
C 

40 CFR 
261.20 

Establishes requirements for characterization, 
classification, and disposal of hazardous 
wastes  

Applicable 

A material is a hazardous waste if it is either (1) 
specifically designated or listed as a hazardous waste, or 
(2) it exhibits any hazardous characteristics (corrosive, 
ignitable, reactive, or toxic). A state regulation (18 AAC 
62.020) adopts these rules. 

Safe Drinking Water 
Act (42 USC 3), 
National Primary 
Drinking Water 
Standards 

40 CFR, Part 
141 

Establishes MCLs for public water systems. 
Relevant & 
Appropriate 

The NCP defines MCLs as relevant and appropriate for 
groundwater determined to be a current or potential 
source of drinking water in cases where MCLGs are not 
ARARs. Groundwater is present at some locations of 
NSS. A state regulation (18 AAC 80.300) adopts these 
federal standards. 

Safe Drinking Water 
Act (42 USC 3), 
MCLGs 

40 CFR, Part 
141 

Establishes potable water quality goals. 
Relevant & 
Appropriate 

MCLGs that have non-zero values are relevant and 
appropriate for groundwater to be a current or potential 
source of drinking water. Groundwater is present at 
some locations of Nike Site Summit. 

Clean Water Act (33 
USC 1251 et seq.), 
Water Quality 
Standards and Criteria 

33 USC, and 
57, Federal 

Register 
60920-60921 

Establishes the requirement of water quality 
standards for discharges to waters of the 
United States. 

Relevant & 
Appropriate 

Applies to any potential site discharge to waters of the 
United States. Will be relevant if treated groundwater is 
discharged to surface water. 
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Source 

Standard, 
Requirement, 

Criterion, 
Limitation 

Description of Standard 
ARARs or 

TBC 
Comments 

EPA Health-Based 
Guidelines for Air, 
Drinking Water and 
Soil (Regional 
Screening Levels) 

Tables 
available at: 

http://www.ep
a.gov/region9/
superfund/prg/ 

Human health risk-based screening levels for 
contaminants in soil and groundwater under 
different land use scenarios. 

TBC 
Possible screening and/or cleanup goals to use in the 
absence of ADEC values for specific contaminants. 

Key: 
AAC – Alaska Administrative Code 
ADEC – Alaska Department of Environmental Conservation  
ARAR – Applicable or Relevant and Appropriate Requirements 
CFR – Code of Federal Regulations 
EPA – U.S. Environmental Protection Agency 
MCL – Maximum Contaminant Level 
MCLG – Maximum Contaminant Level Goal 
NCP – National Oil and Hazardous Substances Pollution Contingency Plan 
NSS – Nike Site Summit 
TBC – To Be Considered 
USC – United States Code 
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Table 2-3 Potential Action-Specific ARARs and TBCs at NSS 

Source 

Standard, 
Requirement, 

Criterion, 
Limitation 

Description of Standard 
ARARs or 

TBC 
Comments 

RCRA, Subtitle C, 
Regulations for 
Hazardous Waste 

40 CFR 260 
through 270 

Requirements for the safe management of 
hazardous waste and actions generating 
hazardous waste. 

Applicable 

These regulations are designed to prevent adverse 
impacts associated with handling of hazardous 
waste. This may be an ARAR depending on the 
selected remedial actions.  

RCRA, Subtitle D, Solid 
Waste Regulations 

40 CFR 240 
through 259 

Comprehensive cradle-to-grave 
requirements for the safe management of 
solid waste and actions that generate solid 
waste. 

Applicable 

These regulations will be designed to provide for 
the safe management of solid waste and actions that 
generate solid waste. In case of CERCLA remedial 
activity, solid waste may be generated as part of the 
remedial action thereby subject to these 
requirements. Applicability will be dependent on 
the specific types of remedial actions being 
performed. 

Clean Water Act 
(Section 402 – National 
Pollutant Discharge 
Elimination System 
(NPDES) Industrial 
Wastewater Discharge 
Permits) 

40 CFR 122 

Defines acceptable standards for 
discharges to receiving waters and 
pretreatment standards for discharge to a 
publicly owned treatment works. 

Applicable 

If a groundwater remedy includes effluent discharge 
to surface waters or to a publicly owned treatment 
works, this will be an ARAR. Because this is a 
CERCLA action, the substantive requirements of 
this regulation would then be applicable. 

Alaska Air Permitting 
Requirements 

18 AAC 50.502 
and 50.508 

Air permitting requirements for specific 
types of activities. 

Applicable 
If the permitting requirements as specified in these 
sections are applicable to the site-specific 
circumstances, then this is an ARAR.  

Alaska (Siting of 
Hazardous Waste 
Management Facilities) 

18 AAC 63.010 
through 63.900 

Define procedures to site and operate a 
hazardous waste management facility 

Applicable 

This is not substantially different than regulations in 
CERCLA. These regulations apply only to 
hazardous wastes and trigger if a hazardous waste 
facility needs to be constructed to accommodate 
hazardous waste from the remediation.  
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Source 

Standard, 
Requirement, 

Criterion, 
Limitation 

Description of Standard 
ARARs or 

TBC 
Comments 

Alaska Water Quality 
Standards 

18 AAC 70 

Identifies desired uses for water in the 
State and establishes in-stream criteria for 
organic and inorganic constituents which 
are deemed necessary for the protection 
of the designated uses of that water body. 

Applicable 

Alaska Water Quality Standards apply for use of 
water at the site. However, no current or future use 
of either groundwater or surface water is 
anticipated. 

Alaska Air Quality 
Standards 

18 AAC 50 Established ambient air quality standards Applicable 

Alaska Air Quality Standards would apply during 
site work that may cause fugitive dust or otherwise 
mobilize or aerosolize contaminants contained in 
soil or water. 

Alaska Solid Waste 
Management Act 

18 AAC 60 
Established state requirements for storage 
of solid waste 

Applicable 

Alaska Solid Waste Management applies to 
removal or contaminated soil if it is designated as a 
waste. If it is to be stockpiled and treated on-site, 
then it is not a waste, and the Act in that instance 
would not apply. 

Clean Water Act 
33 USC 1251 et 

seq. 
Water Quality Standards and Criteria Applicable 

Applies to any potential site discharge to waters of 
the United States. Will be relevant if treated 
groundwater is discharged to surface water. 

Key: 
AAC – Alaska Administrative Code 
ARAR – Applicable or Relevant and Appropriate Requirements 
CERCLA – Comprehensive Environmental Response, Compensation, and Liability Act 
CFR – Code of Federal Regulations 
NSS – Nike Site Summit 
RCRA – Resource Conservation and Recovery Act 
TBC – To Be Considered 
USC – United States Code 
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Table 2-4 Potential Location-Specific ARARs and TBCs at NSS 

Source 

Standard, 
Requirement, 

Criterion, 
Limitation 

Description of Standard 
ARARs or 

TBC 
Comments 

National Historic 
Preservation Act  

36 CFR 800 
Requirements to minimize adverse effects of 
construction activities on historical properties. 

ARAR 

Remediation activities must not adversely 
affect archeological sites and historic 
properties. The site is part of NSS Historical 
District; thus, these regulations are applicable. 

Alaska Solid Waste 
Management Act 

18 AAC 60 Requirements for storage of solid waste ARAR 
Applicable if excavation options require solid 
waste storage locations on site. 

Clean Water Act  
33 USC 1251 

et seq. 
Water Quality Standards and Criteria ARAR 

Obtain certification for any discharge into a 
waterway that may be considered a pollutant. 
Applicable depending on … 

Alaska Water Quality 
Standards 

18 AAC 70 

Identifies desired uses for water in the State 
and establishes in-stream criteria for organic 
and inorganic constituents which are deemed 
necessary for the protection of the designated 
uses of that water body. 

ARAR 

Alaska Water Quality Standards apply for use 
of water at the site. However, no current or 
future use of either groundwater or surface 
water is anticipated. 

Key: 
AAC – Alaska Administrative Code 
ARAR – Applicable or Relevant and Appropriate Requirements 
CFR – Code of Federal Regulations 
NSS – Nike Site Summit 
TBC – To Be Considered 
USC – United States Code 
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2.5.2 Action-Specific ARARs 
 
Action-specific ARARs define acceptable treatment and disposal procedures. These ARARs 
are performance, design, or technical requirements applicable to remedial actions that may 
include the generation, transportation, treatment, or disposal of regulated hazardous wastes or 
contaminated environmental media. These requirements are activated by the particular 
remedial actions selected to accomplish a remedy. The action-specific requirements do not in 
themselves determine the remedial alternative, but they do dictate how a selected remedial 
approach must be designed, implemented, and operated. 
 
The designation of a waste as “hazardous” will affect the manner in which it is handled, 
treated, and disposed. RCRA regulations (40 CFR, Part 261) and the State of Alaska 
Regulations (18 AAC, Chapters 60, 62, and 75) govern the identification, handling, and 
management of hazardous wastes. Remedial actions that generate waste will be subject to the 
requirements of these action-specific ARARs. Any potential remedial action that involves 
transport of hazardous waste over public roadways would be subject to the requirements of 
the Hazardous Materials Regulations (49 CFR Parts 171 to 180) and the Hazardous Materials 
Transportation Act (49 CFR 279). 
 
The action-specific ARARs and TBCs identified for remedial actions at NSS are summarized 
in Table 2-3. 
 
2.5.3 Location-Specific ARARs 
 
Location-specific ARARs are requirements that apply based on the location of the site 
(e.g., wetlands, floodplains, historic areas, archaeological sites, wildlife refuges, etc.) or siting 
restrictions (e.g., industrial versus residential properties, seismic zones, native versus 
disturbed land, etc.). These requirements may limit the type of remedial action that can be 
implemented or may impose additional constraints on some remedial alternatives. 
 
NSS is located within in the boundaries of active military facility, and access to the site is 
restricted to authorized personnel. However, NSS is within the Nike Site Summit Historical 
District. As such, remedial actions at the site are subject to the provisions of state and federal 
regulations for preservation of historical sites. 
 
The location-specific ARARs and TBCs identified for remedial actions at NSS are 
summarized in Table 2-4. 
 
2.5.4 ARAR Waiver Evaluation 
 
CERCLA Section 121.d.4 establishes six specific circumstances under which ARARs may be 
legally waived: interim measures, greater risk to health and the environment, technical 
impracticability, equivalent standard of performance, inconsistent application of state 
requirements, and fund balancing. At present, none of these circumstances are directly 
applicable to NSS, and the Air Force is not seeking a waiver of ARARs for NSS. 
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2.6 PROPOSED CLEANUP LEVELS AND ACTION AREAS 
 
Media-, contaminant-, and area-specific PCLs have been selected during development of this 
FS for all NSS COCs using the process described in this section. The PCLs that are proposed 
in this FS are preliminary cleanup levels for the purpose of the FS evaluation process. 
Although selection of different final cleanup levels could affect the actual volumes of 
contaminated media that need to be remediated and the associated costs, the cleanup levels 
have minimal impact on the overall decision-making process for remedial actions. Final 
cleanup levels, which may or may not be equal to the PCLs as proposed in this FS, will be 
determined after additional discussions with the regulatory agencies, public input, 
consideration of current laboratory limits of quantitation (LOQs), and other relevant factors. 
Final cleanup levels will be specified in the NSS ROD. 
 
PCLs were developed based on PALs defined during the RI Triad process and documented in 
the: NSS Uniform Federal Project Quality Assurance Project Plan, Attachment 2 of the RI 
Work Plan (U.S. Army, 2010); risk-based concentrations developed in the HHERA (USAF, 
2012c); site-specific background analyses (USAF, 2012b,c); laboratory LOQs; 18 AAC 75 
cleanup levels; and EPA regional screening levels (RSLs). The participating Triad agencies 
included the Army, Air Force, ADEC, and EPA. 
 
The PALs are generally equal to the ADEC cleanup levels as specified in the appropriate 
tables in 18 AAC 75, with some exceptions (as explained below). PALs were used as 
screening levels during the RI field investigations to establish areas that require remedial 
actions.  
 
PCLs were established based on the following hierarchy: 

1. For soil contaminants, PALs and PCLs were initially selected from Tables B1 and B2 of 
18 AAC 75. For each soil COC, the PCL selected was the most conservative of the 
following exposure pathways: direct contact (under 40-inch zone), outdoor inhalation 
(under 40-inch zone), or migration-to-groundwater. Direct contact and inhalation were 
only considered if a migration-to-groundwater value did not exist. If the HHERA did not 
identify a constituent as a risk to human health, the direct contact and inhalation values in 
18 AAC 75 were not considered. The “under 40-inch zone” refers to the amount of 
precipitation that occurs at the location being evaluated for remedial action. In the absence 
of contaminant-specific cleanup levels in 18 AAC 75, EPA RSLs (USEPA, 2011) were 
selected. 

For groundwater contaminants, PALs and PCLs were selected from Table C of 
18 AAC 75. The table presents a single groundwater cleanup level, rather than including 
different exposure routes. In the absence of contaminant-specific cleanup levels in Table 
C, EPA tap water RSLs (USEPA, 2011), or maximum contaminant levels, were selected. 

2. Human risk-based cleanup values (RBCLs) and ecological risk-based cleanup levels 
(ERBCLs) (completed as part of the HHERA [USAF, 2012c]) were used as the second 
consideration when selecting PCLs for the FS. HHERA RBCLs were utilized when that 
value was lower than the 18 AAC 75 migration-to-groundwater value or EPA value. Note 
that the RBCL would be selected if it was higher than the direct contact or inhalation 
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18 AAC 75 value, as the RBCL represents a human health site-specific cleanup value, 
which takes precedence over the direct contact and inhalation 18 AAC 75 values. HHERA 
ERBCLs were utilized when that value was lower than the 18 AAC 75 or EPA values. 

3. Site-specific background sampling for surface soil metals was conducted during the RI, as 
documented in both the RFI (USAF, 2012b) and HHERA (USAF, 2012c) reports. Site-
specific background values were calculated from the sample results using EPA software. 
The site-specific background sampling values were used as the third consideration when 
selecting PCLs for the FS. These values were utilized when the 18 AAC 75 or EPA values 
were lower than the background concentration at NSS. 

4. Laboratory detection capabilities were used as the fourth consideration when selecting 
PCLs for the FS. The Air Force will formally request concurrence from ADEC in 
establishing PCLs at the LOQ when the specified cleanup goal cannot be achieved using 
standard laboratory methodology. 

 
The tables in Appendix A present the analytical data, PCL, and basis for PCL selection by 
media and site. The tables in Appendix B present by site, the media, constituents, PALs, site 
specific background, laboratory LOQs, ADEC values, EPA RSLs, and HHERA values for 
comparative analysis and to demonstrate the selection criteria of the PCL for each detected 
constituent. 
 
In summary, for some media and areas of NSS, PCLs differing from the PALs established for 
the RI were selected, for one of the following reasons: 

 For some contaminants in surface soil, the ERBCLs (calculated in Section 7 of the 
HHERA; USAF, 2012c) are lower than cleanup levels from 18 AAC 75, because the 
ADEC concentrations do not specifically account for potential impacts on ecological 
receptors. In cases where ERBCLs are more conservative (i.e., lower) than the cleanup 
levels from 18 AAC 75 (e.g., RRO and some PAHs), the ERBCLs were selected as PCLs 
for surface soil and used to develop remedial approaches that will protect ecological 
receptors. 

 For Area A, where there is no evidence of groundwater resources, the ADEC cleanup 
levels for migration-to-groundwater do not apply. The ADEC cleanup levels on the lower 
of either direct contact or outdoor inhalation were used for this area. If these cleanup 
levels are not specified in 18 AAC 75, EPA RSLs or RBCLs were used. 

 For metals in soil, background level take precedence over any other cleanup levels 
(ADEC, RSLs, and RBCLs/ERBCLs). Metals will not be proposed for cleanup to 
concentrations below background concentrations. 

 For contaminants where laboratory LOQs are known to be higher than the corresponding 
regulatory value, RBCL, or ERBCL, the laboratory LOQ was selected as the PCL. This 
criterion may need to be revisited during 5-year reviews, because laboratory LOQs can 
change as laboratory methods evolve. 

 
Media-, contaminant-, and area-specific PCLs are proposed for each impacted area of NSS 
and compared to investigation data to determine the scope of required remedial actions at 
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each area. The PALs, PCLs, and PCL basis are discussed and tabulated for each of the four 
impacted NSS areas in Sections 4 through 7 of this FS. 
 
Action areas have been identified where concentrations of one or more contaminants in the 
environmental media (surface soil, groundwater, etc.) exceed the PCLs, based on correlation 
of analytical results over multiple sample locations. Action areas at each impacted NSS area 
correlate with the estimated horizontal and vertical extent of concentrations exceeding PCLs 
in the affected media. These action areas are described in Sections 4 through 7. 
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3.0 IDENTIFICATION AND SCREENING OF TECHNOLOGIES 
 
This section identifies actions that can potentially be applied to address surface soil, 
subsurface soil, and groundwater contamination at the four NSS areas that require remedial 
actions. GRAs are site- and media-specific categories of a remedial action that will satisfy 
RAOs. For each broad GRA, several remedial technologies and associated remedial process 
options are identified. Specific remedial technologies for each GRA were selected or arranged 
into remedial alternatives for each area. Each remedial technology was screened against three 
broad criteria: effectiveness, implementability, and relative cost. Technologies were 
eliminated from further consideration if they: 

1. Were considered to be significantly less effective or unable to provide adequate 
protection; 

2. Were technically or administratively infeasible or require equipment, specialists, or 
facilities that are not available within a reasonable period of time; and/or 

3. Had costs that are grossly excessive compared to the overall effectiveness of alternatives 
considered or provided similar effectiveness and implementability to alternatives with 
similar treatment methods of engineering control but at greater cost. 

 
The GRAs presented in this section are intended to present remedial approaches that have a 
potential ability to be applicable to NSS. Remedial approaches retained for detailed evaluation 
are presented in Section 4 through 7, and within these sections remedial approaches are 
considered with regards to the site-specific COCs. 
 
3.1 GENERAL RESPONSE ACTIONS 
 
3.1.1 General Response Actions for Soil 
 
The GRAs identified for remediation of NSS soil are discussed below. 
 
No Action. This response action consists of leaving the impacted soil in its current condition, 
with no further investigation or remedial action. Evaluation of this GRA is required by the 
NCP. 
 
Land Use Controls. This response action consists of restricting access to contaminated soil at 
the site. Land use controls (LUCs) are technology/process options that may consist of 
engineering controls (ECs), or physical barriers such as fences and security guards, or 
institutional controls (ICs), which are non-engineering controls such as zoning restrictions, 
building or excavation permits, well drilling prohibitions, easements, and covenants. 
 
Natural Attenuation. This response action relies on natural physical, chemical, and 
biological processes to reduce contaminant mass and concentration in soil over time. Periodic 
monitoring is required to assess changes in the nature and extent of contamination. For soil, 
this may include periodic sampling and analysis of soil vapor or soil. This approach can be 
appropriate when contaminants are not reasonably anticipated to migrate or pose unacceptable 
risks to human or ecological receptors. 
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Containment. This response action consists of placing an engineered barrier to restrict 
exposure and migration of the contaminant. For soil, containment could consist of installing a 
capping material that would restrict access to surface soils, or the use of an impermeable liner 
to prevent contaminant migration. 
 
In-Situ Treatment. This response action consists of using treatment technologies to destroy 
or remove COCs without disturbing soils. In-situ treatment methods would apply physical, 
chemical, or biological methods to remediate contaminated soil in place. No excavation of 
impacted soil is required. 
 
Ex-Situ Treatment and Disposal. This response action consists of using excavation to 
remove impacted soil and may require ex-situ treatment to destroy or remove COCs, followed 
by disposal at an appropriate off-site or on-site facility. Some soil treatment methods may 
generate byproducts (e.g., contaminated vapors) that may also require treatment prior to 
discharge. 
 
3.1.2 General Response Actions for Water 
 
The GRAs identified for remediation of NSS groundwater are discussed below. 
 
No Action. This response action consists of leaving impacted groundwater in its current 
condition, with no further investigation or remedial action. Evaluation of this GRA is required 
by the NCP. 
 
Land Use Controls. This response action consists of restricting access to contaminated 
groundwater at the site. The LUCs to restrict access to impacted groundwater can include 
physical barriers to reduce access to groundwater (e.g., abandonment of existing wells) and/or 
restrictions on installation of groundwater wells or use of groundwater at a site. 
 
Natural Attenuation. This response action relies on natural physical, chemical, and 
biological processes to reduce contaminant mass and concentration in groundwater over time. 
Periodic groundwater monitoring would be required to assess changes in the nature and extent 
of contamination. This approach can be appropriate when groundwater contaminants are not 
reasonably anticipated to migrate or pose unacceptable risks to human or ecological receptors. 
 
Containment. This response action consists of placing an engineered barrier to restrict 
exposure and migration of the contaminant. For groundwater, containment could consist of 
installing a cutoff trench or series of extraction wells to capture impacted groundwater, 
thereby hydraulically containing groundwater and reducing or eliminating contaminant 
migration. 
 
In-situ Treatment. This response action consists of using treatment technologies to destroy 
or remove COCs in contaminated groundwater in-situ. In-situ treatment would apply physical, 
chemical, or biological treatment methods to groundwater in place. 
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Ex-situ Treatment and Disposal. This response action consists of using ex-situ treatment 
technologies to destroy or remove COCs in contaminated groundwater. Ex-situ methods 
would require groundwater extraction prior to treatment, as well as disposal of treated 
groundwater. Additionally, treatment of byproducts (e.g., contaminated vapor streams or 
spent adsorbent materials) may be required. 
 
3.2 IDENTIFICATION AND SCREENING OF TECHNOLOGY TYPES AND 

PROCESS OPTIONS 
 
This section describes remedial technologies and associated remedial process options 
available for each GRA. For any selected remedy, except the No Action alternative, Five-
Year Reviews would be necessary to assess the chosen remedy, site use, and protectiveness, 
until a no-further-action designation is achieved. 
 
3.2.1 Identification of Technology Types 
 
3.2.1.1 No Action 
 
The No Action remedial approach option consists of taking no additional steps to reduce or 
remove contaminants from the media of concern at a site. No form of LUCs or remediation 
processes or alternatives are implemented to reduce existing levels of contamination or 
minimize the potential of contaminant migration. Although the mass and concentration of 
many organic contaminants would decrease over time via natural attenuation processes, 
monitoring is not conducted to verify these reductions and no additional efforts are made to 
protect human health or the environment. 
 
This technology option may be justified when the ratio of remedial costs to the environmental 
benefit is high. In other words, this approach may be applicable when remedial technologies 
are expensive or infeasible and remediation would result in little or no reduction of risk to 
human health or the environment. 
 
Pursuant to 40 CFR 300.403(e)(6) of the revised NCP (March 8, 1990) and the EPA’s 
guidance for conducting a RI/FS (USEPA, 1988), a ‘No Action’ option must be developed 
and examined as a potential remedial alternative for all sites. Therefore, this action is retained 
for detailed analysis as a baseline from which to compare the other technologies against the 
nine CERCLA criteria. 
 
3.2.1.2 Land Use Controls 
 
LUCs are legal and administrative actions to limit or prevent potential exposure to 
contaminants under both current and future land-use scenarios. LUCs use legal measures to 
restrict or regulate access to contaminated media. LUCs may include: prohibitions on well 
installation and groundwater use; encroachment permitting (i.e., dig permits) to eliminate 
contact with contaminated media; and deed restrictions or other land-use restrictions that 
prevent contact with and exposure to contaminated subsurface media. Contamination may 
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also be periodically monitored to verify and determine potential impacts on human health and 
the environment. CERCLA describes four categories of LUCs, as follows: 

 Governmental (e.g., zoning, land use designations) 

 Proprietary (e.g., easements, fences) 

 Administrative (e.g., consent orders, consent decrees) 

 Informational (e.g., issued advisories, deed restrictions, deed notifications) 
 
Frequently, the LUC process options selected for a site are "layered" by selecting LUCs from 
multiple categories. However, because NSS is located within the boundaries of an active 
military installation and the DoD plans to retain ownership of all areas of NSS, several of 
these options are not applicable. 
 
For NSS, access restrictions are in place, and other specific LUCs are likely to consist of: 

 Notice in the Base General Plan. A notice would be placed in the JBER Base General 
Plan. The notice would identify the areas where remedial actions have been selected and 
will include LUC language. 

 Land Use Restrictions. Access to the site is currently restricted. Controlled access to 
NSS by site workers and site visitors prevents disturbance and reduces potential exposure 
to the contaminated media at each area. LUC language and management of the restricted 
areas will be included in the ROD. 

 Fences/Signage. Both USS and LSS have perimeter fencing to restrict physical access to 
the area, although some portions of the fences are currently in poor condition (CH2M Hill, 
2010). Warning signs would be posted on the fences to discourage human receptors from 
disturbing soil in these areas, and fencing and signage would be maintained. 

 Compliance Inspections/Reviews. Sites under LUCs are subject to compliance 
inspections, typically on an annual basis, to confirm the LUCs have not been breached. 

 
It is anticipated that all areas of NSS will remain under DoD control as part of JBER for the 
foreseeable future. Notice in the Base General Plan will be effective in ensuring against 
incompatible land use or development within the action areas from increasing the exposure 
risk to receptors. 
 
3.2.1.3 Containment 
 
Containment involves placing a physical barrier between contaminated media and potential 
receptors. As applied to soil, this remedial alternative could consist of capping or covering a 
known area of surface or subsurface soil contamination. The barrier may consist of 
uncontaminated soil, sometimes in combination with a geofabric. The cover serves to restrict 
exposure of human and ecological receptors to contaminants located beneath the cover. If the 
cover material possesses low intrinsic permeability, it can also prevent or significantly retard 
potential migration of the contaminants. The soil cover is graded and either covered with 
another fabric or planted with turf-building vegetation to promote drainage, prevent erosion, 
and to mimic the natural topography. 
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Containment process options available are: 

 Soil Cover. This process option consists of covering the entire area with clean fill, up to 2 
feet in depth, to isolate contaminants and minimize exposure. The soil cover would be 
graded to encourage run-off and vegetated on the surface to minimize erosion. 

 RCRA Cap. This process option consists of covering the containment area with several 
feet of clay with a permissivity of less than 10-6 centimeters per second or using a 
geosynthetic clay liner to minimize infiltration of precipitation, grading to encourage run-
off, and vegetating the surface to minimize erosion. 

 
Containment effectively reduces the risk of contaminant exposures by covering contaminated 
soil with clean capping material and restricting access to the site to authorized personnel. 
However, it does nothing to reduce the concentrations of the contaminants present in surface 
or subsurface soil. This method is typically effective at large, low-risk sites where treatment 
or disposal is not feasible or cost-effective. Containment systems typically have maintenance 
requirements to ensure effective containment and prevent degradation of the containment 
system. 
 
3.2.1.4 Treatment Technologies 
 
This group of response actions includes remedial technologies capable of reducing the 
mobility and volume of the contaminants using physical, chemical, or biological processes. 
Physical, chemical, and biological processes, such as biodegradation, oxidation, reduction, 
sorption, volatilization, advection, and dispersion, can attenuate contaminants in soil, water, 
and vapor. These attenuation reactions can be in natural or engineered systems. Engineered 
in-situ remedial technologies enhance or introduce processes at a source area to increase the 
rate and effectiveness of attenuation. The most applicable of these technology process options 
are natural attenuation and in-place treatment using reagents capable of chemically treating 
contaminants or enhancing biological degradation of contaminants. 
 
3.2.1.4.1 In Situ Treatment – Surface Soil and Subsurface Soil 
 
A series of in-situ technologies for treating COCs in surface and subsurface soil were 
screened based on past experience at sites in Alaska. The following remedial technologies 
were subjected to initial screening: 

 Natural Attenuation. Natural attenuation is most often utilized at sites where COCs do 
not present an imminent danger to potential receptors, and site conditions allow for 
attenuation of contaminant concentrations over time. 

 Soil Vapor Extraction (SVE). This technology extracts contaminated soil vapor from 
unsaturated soil by applying a vacuum to vapor wells. Volatile contaminants are 
transferred from the soil to the soil vapor and are transported and removed from the 
subsurface. This process can also introduce oxygen into the subsurface, which promotes 
aerobic bioremediation of some VOCs and SVOCs. In general, fine-grained soils (i.e., 
silts and clays) and shallow depth to groundwater would reduce the effectiveness and 
implementability of SVE. 
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 Chemical Oxidation. This approach involves introducing a strong oxidizing agent into 
the subsurface to break the chemical bonds in organic COCs (such as PHCs). Typical 
oxidants include permanganate, persulfate, peroxide, percarbonates, and ozone. 

 
3.2.1.4.2 In Situ Treatment – Groundwater 
 
A series of in-situ technologies for treating COCs in groundwater were screened based on past 
experience at Alaska sites. The following remedial technologies were subjected to initial 
screening: 

 Natural Attenuation. Natural attenuation is most often utilized at sites where COCs do 
not present an imminent danger to potential receptors, and site conditions allow for 
attenuation of groundwater contaminants over time. 

 Enhanced Bioremediation. This approach involves adding amendments to groundwater 
to enhance and sustain the conditions necessary for biodegradation of contaminants. For 
aerobically-biodegradable COCs (e.g., GRO and DRO), oxygen and (possibly) nutrients 
are added to the groundwater and the COCs are utilized as a carbon source. For COCs that 
can be biodegraded under anaerobic conditions (e.g., TCE), organic substrates are added 
to supply carbon and hydrogen, and the COCs are utilized as electron acceptors. In either 
case, the site may need to be bioaugmented with bacteria and/or enzymes that are capable 
of degrading specific contaminants. Proper implementation to groundwater source areas 
can enhance the microbial degradation of COCs, thereby reducing contaminant 
concentrations. Biological processes are not effective in reducing the mass of metals in the 
subsurface, although these processes can be used to immobilize some inorganics. 

 Air Sparging. Air injected into an aquifer via sparge points induces contaminant 
volatilization and enhances aerobic biodegradation in groundwater and the vadose zone. 
Air sparging is often applied in tandem with a SVE system in the vadose zone. In general, 
the presence of fine-grained soils (i.e., silts and clays) and shallow depth to groundwater 
would reduce the effectiveness and implementability of this remedial alternative. 

 Chemical Oxidation. This remedial process option involves injection of a strong 
oxidizing agent into the subsurface. Various chemical oxidants are available that can 
effectively treat groundwater COCs at the site, such as potassium permanganate, activated 
persulfate, Fenton’s reagent, or other highly oxidative commercial treatments – such as 
RegenOxTM. 
 

3.2.1.4.3 Extraction and Ex-Situ Treatment/Disposal – Surface and Subsurface Soil 
 
When applied to soil, extraction and ex-situ treatment refers to excavation, backfilling with 
clean material, and treatment and/or disposal of the excavated soil either on- or off-site. The 
most applicable options for treating or disposing of excavated soil are: 

 Thermal Desorption. Thermal desorption uses heat to remove organic compounds from 
the soil. The soil is excavated and loaded into a thermal desorption unit where it is heated 
to approximately 800°F, achieving separation of the contaminants from the soil. 
Volatilized contaminants are thermally degraded or captured for disposal. This treatment 
method is not effective for treatment of metals in soil. 
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 Bioremediation. The form of bioremediation most applicable to ex-situ treatment 
involves stockpiling excavated soil into a biopile. Oxygen and nutrients may be added to 
the pile to promote aerobic biodegradation of hydrocarbons. Land farming and land 
spreading could achieve similar results to biopiling; however, their greater land 
requirement makes them less feasible if space constraints exist. Additionally, biopiles 
would have a significant maintenance component and would not effectively treat all types 
of contaminants. Specifically, RRO would biodegrade very slowly and it would be 
difficult to meet the most stringent cleanup goals (based on potential ecological exposure), 
and some chlorinated VOCs would be volatilized rather than aerobically biodegraded. 

 Off-site Disposal. Soils that exceed cleanup levels would be excavated and transported 
off-site for disposal at an EPA-approved disposal facility. For sites where concentrations 
of PHCs or metals are relatively low (but still above cleanup levels), off-site landfill 
disposal was evaluated. For sites where the soil would be considered a RCRA-hazardous 
waste, disposal at an off-post hazardous waste was evaluated. 

 
3.2.1.4.4 Extraction and Ex-Situ Treatment – Groundwater 
 
Ex-situ treatment can be performed on groundwater by extraction through active pumping 
from wells and treatment prior to discharge. Groundwater can be withdrawn through a variety 
of methods, including direct pumping from extraction or monitoring wells (both vertical and 
horizontal), and through pumping from french drains or open pits. Once extracted, the ex-situ 
treatment options considered include: 

 Air Stripping. Air is passed through extracted groundwater to volatilize contaminants. 
Groundwater would be extracted by vertical extraction wells. Air stripping is easy to 
implement and commercial systems are available and easy to install. This method is 
effective for removal of VOCs from water. 

 Granular Activated Carbon (GAC). Extracted groundwater is passed through a canister 
containing GAC and contaminants are removed through adsorption to the internal pore 
surfaces of the GAC. Groundwater would be extracted by vertical extraction wells. This 
method is effective for removal of many VOCs and SVOCs from water, as well as some 
metals. 

 Precipitation/Filtration. Extracted groundwater is treated with a coagulant/precipitant to 
turn dissolved solids (metals) into particulate material that can then be removed from the 
water by filtration. If large quantities of solids are produced via precipitation, a 
sedimentation stage may be required before the filtration. This method is effective for 
removal of many metals from water. 
 

Options for discharge of treated groundwater include: 

 Discharge to Surface Water. Treated groundwater can be discharged to surface water 
bodies, provided that discharge standards and permitting requirements are met. 

 Discharge to Sanitary Sewer System. Treated groundwater is extracted through vertical 
extraction wells and discharged to a local sanitary sewer system for further treatment. 
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 Reinjection to the Subsurface. Treated groundwater could be re-injected to the aquifer 
via injection wells or infiltration galleries. For large plumes, this alternative can be used to 
hydraulically control plume movement. 

 
3.2.2 Screening of Technologies 
 
For the screening process, each of the various technologies are compared qualitatively to the 
following three criteria: 

 Effectiveness – the technical ability of a remedial action to protect human health and the 
environment by addressing the specific contaminants at a site. 

 Implementability – the technical and administrative feasibility of constructing and 
operating a particular remedial technology. 

 Cost – weighs estimated expenditures against potential benefits and refers to the expected 
capital and operations and maintenance costs associated with implementation of a 
technology. 

 
Each of these criteria were assigned a rating, as shown in Table 3-1. If the rating for either 
Effectiveness or Implementability was ○, then this alternative was eliminated and not carried 
forward to detailed analysis. The exception to this scoring process was the ‘No Action’ 
alternative, which must be carried forward. 
 

Table 3-1 Technology Screening Criteria Rating System 

Criterion 
Rating 

○ ◑ ● 

Effectiveness Low Moderate High 

Implementability Difficult Moderate Easy 

Cost High Moderate Low 

 
Table 3-2 summarizes initial screening for remedial responses that may be applicable and will 
be evaluated for all media and all areas of NSS. Table 3-3 and Table 3-4 summarize the 
initial screening for the process alternatives for soil and groundwater, respectively. Because 
most of the remediation methods for surface and subsurface soil are similar, screening of 
these media are combined in Table 3-3. 
 
3.3 DEVELOPMENT AND SCREENING OF REMEDIAL ALTERNATIVES 
 
Potential remedial alternatives were assembled for each of the six NSS areas following 
screening of the remedial technologies and process options considered in the previous section. 
The resulting remedial alternatives are summarized by NSS area in Table 3-5. 
 
Remedial alternative screening was not conducted due to the low number of applicable 
technologies remaining after initial technology screening. Detailed analysis was performed for 
all potential remedial alternatives at the four impacted areas instead. 
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Table 3-2 Technology Screening Analysis for All Media 

General 
Response 

Action 

Remedial 
Technologies/Process 

Options 
Effectiveness Implementability Cost Comments or Further Description 

Result of 
Screening 

No Action None ○ ● ● 
Pursuant to 40 CFR 300.403(e)(6) of the revised NCP (March 8, 1990), 
this option must be evaluated.  

Retain 

Land Use 
Controls1 

Notice in Base 
General Plan 

◑ ● ● 

Effectiveness: Restricts future incompatible use of the site and its 
subsurface soil by human receptors. Ecological (mammalian and avian) 
receptors will normally only have access to surface soil and surface water. 
Implementability: A notice in the Base General Plan can be incorporated 
easily. 
Cost:  A notice in the Base General plan would have minimal cost to 
accomplish. 

Retain 

Land Use Restrictions ◑ ● ● 

Effectiveness: Restricts future incompatible use of the site and its 
subsurface soil by human receptors. Ecological (mammalian and avian) 
receptors will normally only have access to surface soil and surface water. 
Implementability: Land Use Restrictions can be established easily. 
Cost:  Land Use Restrictions would have minimal cost to accomplish. 

Retain 

Fences/Signs ◑ ◑ ◑ 

Effectiveness: Restricts future incompatible use of the site and its 
subsurface soil by human receptors. Ecological (mammalian and avian) 
receptors will normally only have access to surface soil and surface water. 
Implementability: Fences and Signs can be incorporated, though they 
would take some effort to incorporate such that they were installed to 
withstand the environment, and be visible under any weather condition. 
Cost:  Fences and Signs can be incorporated, though they would take 
some effort such that they were installed to withstand the environment, 
and be visible under any weather condition. 

Retain 

Key 
1 – USAF prefers the use of the term LUCs. 
CFR – Code of Federal Regulations 
NCP – National Oil and Hazardous Substances Pollution Contingency Plan 

Rating: 
○ – Low Effectiveness, Difficult Implementability, High Cost 
◑ – Moderate Effectiveness, Moderate Implementability, Moderate Cost 
● – High Effectiveness, Easy Implementability, Low Cost 

Rating scales for remedial technologies/process options are ranked relative to each other only within the same general response action, when appropriate. 
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Table 3-3 Technology Screening Analysis for Soil 

General 
Response 

Action 

Remedial 
Technologies/ 

Process 
Options 

Effectiveness Implementability Cost Comments or Further Description 
Result of 
Screening 

Containment 

Soil Cover ◑ ○ ○ 

Effectiveness: Dependent on the design of the cap and 
preventing failure or deterioration of the cap due to wind, snow, 
rain, and slipping of the cap from the native surface.  
Implementability: Dependent on the design of the cap and how a 
cap would need to be anchored to the existing ground to resist 
deterioration. Terrain and slope of each area needs to be 
considered based on the mountainous location. Anchoring of the 
cap to the surface would require additional design and 
consideration based on slopes and bedrock. Material to construct 
the cap is not readily available on-site.  
Cost: Implementing a cap is considered to be relatively high 
cost, given that construction would include the import of 
materials and a method of integrating and anchoring the cap to 
the native surface. Additionally, regular inspection and 
maintenance of a cap would also be necessary to prevent 
deterioration and exposure of residual contaminants. 

Eliminate 

RCRA Cap ◑ ○ ○ 

Effectiveness: Dependent on the design of the cap and 
preventing failure or deterioration of the cap due to wind, snow, 
rain, and slipping of the cap from the native surface.  
Implementability: Dependent on the design of the cap and how a 
cap would need to be anchored to the existing ground to resist 
deterioration. Terrain and slope of each area needs to be 
considered based on the mountainous location. Anchoring of the 
cap to the surface would require additional design and 
consideration based on slopes and bedrock. Material to construct 
the cap is not readily available on-site.  
 

Eliminate 
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General 
Response 

Action 

Remedial 
Technologies/ 

Process 
Options 

Effectiveness Implementability Cost Comments or Further Description 
Result of 
Screening 

Containment 
(Cont.) 

RCRA Cap ◑ ○ ○ 

Cost: Implementing a cap is considered to be relatively high 
cost, given that construction would include the import of 
materials and a method of integrating and anchoring the cap to 
the native surface. Additionally, regular inspection and 
maintenance of a cap would also be necessary to prevent 
deterioration and exposure of residual contaminants. 

 

In-Situ 
Treatment 

Natural 
Attenuation ● ● ● 

Effectiveness: Utilizes existing biological, physical, and 
chemical removal mechanism without additional physical action 
occurring. Dependent on the type of constituent, availability of 
removal mechanisms, and the ability of the specific constituent 
to degrade or reduce in concentration over time.  
Implementability: Under correct conditions can be easily 
implemented.  
Cost: Minimal capital and O&M is necessary to implement 
natural attenuation. Periodic sampling would likely be 
incorporated. 

Retain 

Soil Vapor 
Extraction ○ ◑ ○ 

Effectiveness: The age of the original spills and the shallow soil 
depth reduce the effectiveness of this process. Non-volatile 
constituents would require a different remedial process. 
Implementability: Extraction of volatile vapors would require 
installation of extraction wells and treatment of extracted vapors 
to regulatory air emission standards. Extraction and treatment 
processes normally require a source of power and site conditions 
would necessitate an enclosure for aboveground equipment.  
 

Eliminate 
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General 
Response 

Action 

Remedial 
Technologies/ 

Process 
Options 

Effectiveness Implementability Cost Comments or Further Description 
Result of 
Screening 

In-Situ 
Treatment 
(Cont.) 

Soil Vapor 
Extraction ○ ◑ ○ 

Cost: Do to limited soil depth and bedrock outcroppings, several 
extraction points would likely be necessary for complete 
implementation due to surface short circuiting of air flow. 
Capital and O&M costs of extraction and treatment systems 
would be increased due to system location and protection 
against natural elements.  

 

Chemical 
Oxidation ● ◑ ◑ 

Effectiveness: Strong oxidizing agents will oxidize contaminants 
into harmless compounds.  
Implementability: General shallow nature of contaminated soil 
makes delivery of oxidizing agents easier, while the bedrock 
outcroppings would complicate delivery. Delivery could include 
injection of agents through wells, or mixing of soil with an 
agent. Long term above ground facilities would not be 
necessary. 
Cost: The method delivery and type of oxidizing agent used 
would dictate cost. However, depending on design and extent of 
constituent contact, remediation could be completed after one 
application. 

Retain 

Extraction 
and Ex-Situ 
Treatment 

Thermal 
Desorption ● ◑ ◑ 

Effectiveness:  The extent of extracted material to be treated, 
could be established to meet site requirements for cleanup. 
Implementability: Off-site thermal desorption could be 
implemented through the shipment of acceptable excavated 
material to an existing facility. On-site thermal desorption is 
considered to be cost prohibitive, when there are existing 
facilities with the appropriate equipment, already available, 
within the greater Anchorage community. 
Cost:  The impacted soil would be removed, transported, and 
treated. Suitable fill material would be transported to the site and 
the site restored to an appropriate re-use condition. 

Retain 
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General 
Response 

Action 

Remedial 
Technologies/ 

Process 
Options 

Effectiveness Implementability Cost Comments or Further Description 
Result of 
Screening 

Extraction 
and Ex-Situ 
Treatment 
(Cont.) 

Bioremediation 
(Biopile) ● ○ ○ 

Effectiveness:  The extent of extracted material to be treated, 
could be established to meet site requirements for cleanup. 
Implementability: On-site space constraints would necessitate 
siting the biopile at an acceptable location outlined elsewhere by 
the installation. While biopiles are effective under certain 
conditions, open air biopiles in Alaska have limited working 
time, until weather conditions render the biopile dormant. A 
biopile could be maintained year-round if the pile were in a 
covered shelter that allowed the pile to be mixed or facilitated 
the addition of oxygen and nutrients and prevent the pile from 
going dormant. Maintaining a biopile, the footprint that the 
biopile would require, and the unkown length in time for the 
biopile to succefully reduce contaminant concentrations make 
implemenation of a biopile difficult. 
Cost: The impacted soil would be removed, transported, and 
treated. Suitable fill material would be transported to the site and 
the site restored to an appropriate re-use condition. The treated 
soil would require extensive and long term management O&M 
to maintain bioremediation conditions. The treatment costs are 
considered to be excessive when this process option is compared 
to thermal desorption. 

Eliminate 
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General 
Response 

Action 

Remedial 
Technologies/ 

Process 
Options 

Effectiveness Implementability Cost Comments or Further Description 
Result of 
Screening 

Extraction 
and Ex-Situ 
Treatment 
(Cont.) 

Excavation ● ◑ ◑ 

Effectiveness:  The extent of extracted material to be 
treated, could be established to meet site requirements 
for cleanup. 
Implementability: Contaminated soil transported to an 
approved landfill for the waste being disposed, this may 
require transport and disposal within the lower 48 states. 
Cost: The impacted soil would be removed, transported, 
and disposed of at an approved facility. Suitable fill 
material would be transported to the site and the site 
restored to an appropriate re-use condition. While this 
process option does not include treatment, cost are 
increased due to transportation to approved facilities. 

Retain 

Key 
O&M – operation and maintenance 
 

Rating: 
○ – Low Effectiveness, Difficult Implementability, High Cost 
◑ – Moderate Effectiveness, Moderate Implementability, Moderate Cost 
● – High Effectiveness, Easy Implementability, Low Cost 

 

Rating scales for remedial technologies/process options are ranked relative to each other only within the same general response action, when appropriate. 
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Table 3-4 Technology Screening Analysis for Groundwater 

General 
Response 

Action 

Remedial 
Technologies/ 

Process Options 
Effectiveness Implementability Cost Comments or Further Description 

Result of 
Screening 

In-Situ 
Treatment 

Natural Attenuation ● ● ● 

Effectiveness: Utilizes existing biological, physical, and 
chemical removal mechanism without additional 
physical action occurring. Dependent on the type of 
constituent, availability of removal mechanisms, and the 
ability of the specific constituent to degrade or reduce in 
concentration over time.  
Implementability: Under correct conditions can be easily 
implemented.  
Cost: Minimal capital and O&M is necessary to 
implement natural attenuation. Periodic sampling would 
likely be incorporated. 

Retain 

Enhanced 
Bioremediation  ● ◑ ○ 

Effectiveness: Amendments are added to the 
groundwater to facilitate aerobic and/or anaerobic 
degradation on constituents. As with natural attenuation, 
dependent on the type of constituent being degraded.  
Implementability: Delivery of amendments would 
require wells or injection points. Amendment volumes 
dependent on more precise understanding of groundwater 
conditions. Typically multiple amendment deliveries are 
needed. Year-round cold subsurface temperatures 
significantly reduce the rate of biodegradation, rendering 
the process similar natural attenuation  
Cost: Requires a delivery method (likely wells) for 
adding the amendments to groundwater. Natural 
attenuation is nearly as effective at less cost. 

Eliminate 
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General 
Response 

Action 

Remedial 
Technologies/ 

Process Options 
Effectiveness Implementability Cost Comments or Further Description 

Result of 
Screening 

In-Situ 
Treatment 
(Cont.) 

Air Sparging ○ ◑ ○ 

Effectiveness: Only addresses volatile constituents, and 
would require an additional process option for non-
volatiles.  
Implementability:  Air injection and extraction of volatile 
vapors would require installation of air injection points, 
extraction wells and treatment of extracted vapors to 
regulatory air emission standards. Extraction and 
treatment processes normally require a source of power 
and site conditions would necessitate an enclosure for 
aboveground equipment.  
Cost: Air sparging would likely require numerous 
injection points and a continuous supply of injected air. 
Capital and O&M costs of injection/ extraction and 
treatment systems would be increased due to system 
location and protection against natural elements.  

Eliminate 

Chemical 
Oxidation ● ◑ ◑ 

Effectiveness: Strong oxidizing agents will oxidize 
contaminants into harmless compounds.  
Implementability: Delivery could include injection of 
oxidants through wells or injection points. Long term 
above ground facilities would not be necessary. 
Cost: The method delivery and type of oxidizing agent 
used would dictate cost. However, depending on design 
and extent of constituent contact, remediation could be 
completed after one application. 

Retain 
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General 
Response 

Action 

Remedial 
Technologies/ 

Process Options 
Effectiveness Implementability Cost Comments or Further Description 

Result of 
Screening 

Extraction 
and Ex-Situ 
Treatment 

Air Stripping ○ ○ ○ 
Effectiveness and Implementability: LSS is the only area 
where limited saturated zones were found at NSS. 
Considering the geology and the limited nature of any 
saturated zone, the available groundwater for sustainable 
extraction is limited. Without sustainable extraction,  this 
type of treatment would be rely on a pulsed operation, 
that was started and stopped based on the available 
groundwater in a well for extraction. The limited nature 
of groundwater at NSS makes groundwater extraction 
effectiveness and implementability uncertain. 
Cost:  A treatment system would need to be designed to 
address potentially low flow groundwater conditions, and 
operate under severe weather conditions that exist on the 
surface. O&M of the treatment system would be 
extensive based on weather exposure. The cost/benefit 
ratio would be very high, based on the capital and O&M 
costs for a treatment system to treat a limited saturated 
zone. 

Eliminate 

Granular Activated 
Carbon Filtration ○ ○ ○ Eliminate 

Precipitation ○ ○ ○ Eliminate 

Key 
LSS – Lower Site Summit 
NSS – Nike site Summit 
O&M – operation and maintenance 
 

Rating: 
○ – Low Effectiveness, Difficult Implementability, High Cost 
◑ – Moderate Effectiveness, Moderate Implementability, Moderate Cost 
● – High Effectiveness, Easy Implementability, Low Cost  
 

Rating scales for remedial technologies/process options are ranked relative to each other only within the same general response action, when appropriate. 
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Table 3-5 Remedial Alternatives by Area 

Process Option USS LSS Area A Area B Area C Area D 

No Action X X X o (2) X o (2) 

Land Use Controls X X X o (2) X o (2) 

Containment 

–   Soil Cover o o o o (2) o o (2) 

–   RCRA Cap o o o o (2) o o (2) 

In-Situ Treatment – Soil 

–   Natural Attenuation X X X o (2) X o (2) 

–   Soil Vapor Extraction o o o o (2) o o (2) 

–   Chemical Oxidation X X X o (2) X o (2) 

In-Situ Treatment – Groundwater 

–   Natural Attenuation X X o (1) o (2) o (3) o (2) 

–   Enhanced Bioremediation o o o (1) o (2) o (3) o (2) 

–   Air Sparging o o o (1) o (2) o (3) o (2) 

–   Chemical Oxidation X X o (1) o (2) o (3) o (2) 

Ex-Situ Treatment – Soil 

–   Thermal Desorption X X X o (2) X o (2) 

–   Bioremediation o o o o (2) o o (2) 

–   Excavation X X X o (2) X o (2) 

Ex-Situ Treatment – Groundwater 

–   Air Stripping o o o (1) o (2) o (3) o (2) 

–   GAC Filtration o o o (1) o (2) o (3) o (2) 

–   Precipitation o o o (1) o (2) o (3) o (2) 

Key: 
X – Detailed analysis to be carried out for this option, if the media (soil or groundwater) contains contaminants of 

concern that require remediation at any of the NSS sites. 
o – Not considered suitable for this application. 
(1) – No groundwater at this site. 
(2) – Areas B and D are proposed for No Further Action. 
(3) – No boreholes at this location establishing the presence of groundwater 
GAC – granular activated carbon 
LSS – Lower Site Summit 
RCRA – Resource Conservation Recovery Act 
USS – Upper Site Summit 

 
  



 

Nike Site Summit  Page 3-19 
Feasibility Study – Final February 2013 

3.4 DETAILED ANALYSIS OF REMEDIAL ALTERNATIVES 
 
Detailed analysis was performed for all potential remedial alternatives identified for the four 
impacted areas of NSS. The extent to which alternatives were fully evaluated in the detailed 
analysis was influenced by the available data, the number and types of alternatives being 
analyzed, and the degree to which the component technologies were analyzed during their 
development and screening. The detailed analyses are presented by area in Sections 4 through 
7, it is at this stage of evaluation that site specific COCs are considered. Sections 4 through 7 
also include information supporting the area-specific assessment of media that must be 
remediated and action areas. NSS remedial alternatives were evaluated using the criteria 
described below. 
 
Provisions of the NCP require that the remedial alternatives for each site be evaluated against 
the nine criteria listed in 40 CFR 300.430(e)(9). These criteria provide grounds for 
comparison of the relative performance of the alternatives and identify their advantages and 
disadvantages. Evaluating against the nine criteria provides a basis for comparison among 
alternatives allowing for the selection of the most appropriate remedial approach for each 
area. 
 
The NCP [300.430(f)(1)(ii)(B)] and CERCLA Section 121(d) state that remedial actions at 
CERCLA sites are required to at least attain standards, criteria, and limitations that are 
collectively referred to as “ARARs,” unless such ARARs are waived under 
CERCLA121(d)(4). Potential ARARs are presented in Section 2.5. 
 
Section 300.430(e) of the NCP also specifies nine criteria that must be used to evaluate 
remedial alternatives. These criteria are classified as threshold criteria, balancing criteria, and 
modifying criteria and are defined below (USEPA, 1988). 
 
Threshold criteria are standards that an alternative must meet to be eligible for selection as a 
remedial action. The two threshold criteria are: 

1. Overall Protection of Human Health and the Environment: This criterion evaluates 
whether the remedial alternative achieves and maintains protection of human health and 
the environment. This criterion will be met if the risks associated with the human and 
ecological exposures to site-related contaminants are eliminated, reduced, or controlled 
through treatment, engineering, or LUCs. This evaluation also allows for consideration of 
whether an alternative poses any unacceptable, short-term or cross-media impacts. 

2. Compliance with ARARs: This criterion will be met if an alternative complies with all 
federal and state chemical-, action-, and location-specific ARARs. The alternative should 
meet “to be considered” criteria or risk-based remediation goals, if ARARs are not 
available. If ARARs cannot be met, a waiver may be obtained in situations where one of 
the six exceptions listed in the NCP occurs (40 CFR 300.430 [f][1][ii][C][1 to 6]). 
Preliminary ARARs and TBCs that may be relevant for remedial actions are presented in 
Section 2.5. 
 

Balancing Criteria weigh the tradeoffs between alternatives. These criteria represent the 
standards upon which the detailed evaluation and comparative analysis of alternatives are 
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based. In general, a high rating on one criterion can offset a low rating on another balancing 
criterion. The five balancing criteria are: 

1. Long-Term Effectiveness and Permanence: This criterion assesses the ability of the 
alternative to maintain protection of human health and the environment after RAOs have 
been met. The evaluation of this criterion includes the assessment of the magnitude of the 
residual risk and the adequacy and long-term reliability of controls that may be required to 
manage residual contamination. The evaluation also assesses the adequacy and reliability 
of controls, if any, that are used to manage treatment residuals or untreated wastes that 
remain at a site. This may include an assessment of containment systems and LUCs to 
determine if they are sufficient to ensure that any exposure to human and environmental 
receptors is within protective levels. 

2. Reduction of Toxicity, Mobility, or Volume through Treatment: This criterion 
assesses the statutory preference for remedial approaches that include treatment 
technologies that significantly and permanently reduce the toxicity, mobility, or volume of 
the hazardous substance(s) as their principal element (USEPA, 1988). This criterion 
evaluates the amount of hazardous material that will be destroyed or treated; the degree of 
expected reduction in toxicity, mobility, or volume; the degree to which treatment will be 
irreversible; and the type and quantity of residuals that will remain after treatment. 
Reduction of toxicity, mobility, or volume can be accomplished by reducing the 
contamination levels (thus, the risk of human or ecological exposure) and by limiting 
contaminant mobility to unimpacted areas. This criterion also addresses the reliability of 
the process with respect to the contaminants and conditions of the site and whether or not 
it is proven. 

3. Short-Term Effectiveness: This evaluation criterion addresses the effects of the remedial 
alternative during the construction and implementation phase until remedial response 
objectives are met (i.e., when cleanup targets or other remedial response objectives have 
been met). Short-term effectiveness addresses effects on human health and the 
environment during implementation of the remedial action including:  short-term risks to 
the community during remedial actions (such as risk of dust from excavation or 
transportation of hazardous materials), potential impacts on workers during remedial 
actions and the effectiveness and reliability of protective measures, environmental impacts 
resulting from the remedial action and the effectiveness and reliability of mitigative 
measures during implementation, and time until protection is achieved. 

4. Implementability: This criterion addresses the technical and administrative feasibility of 
implementing an alternative and the availability of various services and materials required 
during implementation. The technical feasibility is evaluated on the basis of ability to 
construct and operate the technology, reliability of the selected technology, and ease of 
undertaking additional remedial action, and monitoring effectiveness of remedy. 
Administrative feasibility refers to activities needed to coordinate with other offices and 
agencies (i.e., obtain permits or rights-of-way for construction). The availability of 
services and materials refers to adequate offsite treatment, storage capacity, disposal 
areas, necessary equipment and specialists, and prospective technologies to support the 
remedial action. 
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5. Cost: This criterion considers the capital costs, long-term operation and maintenance 
costs, and net present worth of each remedial alternative. This cost evaluation is made on 
the basis of the conceptual design, engineering judgment, and available unit cost 
information, and the estimate is considered to be a rough order of magnitude estimate 
(within an approximate accuracy of +50/-30 percent of actual; USEPA, 1988) for 
comparative analysis only, and should not be used for future budgeting, bidding, or 
construction purposes. The net present value (NPV) analysis assumes a period of 
performance of 30 years for the purpose of the detailed analysis. An alternative is 
considered cost-effective if its costs are proportional to its overall effectiveness. Costs that 
are grossly excessive compared to the overall effectiveness of an alternative may be 
considered as one of several factors used to eliminate an alternative, and an alternative 
providing effectiveness and implementability similar to that of another alternative by 
employing a similar method of treatment or engineering control, but at greater cost, may 
be eliminated. 
 

Modifying Criteria address the need for stakeholder acceptance of the final remedial action. 
The two modifying criteria are: 

1. State Acceptance: This criterion reflects the statutory requirement to provide for 
substantial and meaningful state involvement. The State of Alaska has not yet been 
provided the opportunity to comment on this FS during a formal comment period. Thus, 
for all alternatives under consideration for NSS, this criterion cannot yet be evaluated. 

2. Community Acceptance: This criterion considers if an alternative is likely to be 
accepted by the community. Since the community has not yet been provided with a 
formal opportunity to review the detailed analysis of alternatives and the recommended 
alternative in the form of the Proposed Plan, no public comments are available for 
evaluation of Community Acceptance. Any formal comments received from the public 
during the public comment period for this FS will be addressed in the responsiveness 
summary, to be included in the ROD. For all alternatives under consideration for NSS, 
this criterion cannot yet be evaluated. 
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4.0 UPPER SITE SUMMIT 
 
This section summarizes the site background, nature and extent of contamination, and results 
of the recent risk assessments for USS. RAOs, PCLs, and remedial alternatives are developed. 
Figure 4-1 presents an overview of the area, including sampling locations and physical 
features. 
 
4.1 BACKGROUND INFORMATION – USS 
 
4.1.1 Site Information 
 
Site Description. USS is located at an elevation of about 3,900 feet above sea level on a 
ridgeline adjacent to Mount Gordon Lyon. USS was the battery control area for NSS, and 
included launch control facilities and living quarters for NSS personnel. The primary features 
at the site are shown on Figure 4-1 and are as follows: 

 Former USTs at the Battery Control and Barracks Building 

 Outfall from the Battery Control and Barracks Building 

 HIPAR Building and Foundation 

 Electrical Substation C 

 Former Motor Pool Maintenance Building Foundation 

 Radar Domes (Target and missile Ranging Radar) 

 Septic System and Outfall 
 
None of these USS facilities are currently in use, and many of the structures are in a state of 
disrepair. The general area is used by military personnel for various aspects of military 
training. Legal access to the site is controlled, but trespass onto the property is known to 
occur. Several modern commercial communication structures and antennas are located at 
USS, tenants include: the U.S. Bureau of Land Management, Enstar Natural Gas Company, 
Federal Aviation Administration, State of Alaska, and Arctic Valley Ski Area. 
 
History. NSS was placed on the NRHP in 1995, and the designation includes USS within the 
boundaries of the historical area. JBER is working with various other organizations to retain 
and preserve the site, while improving safety and security (CH2M Hill, 2010). Future plans 
for NSS (including USS) include guided public tours of the site. 
 
Geology. The primary surficial material at USS is exposed, weathered bedrock covered over 
much of the site with gravelly fill material that was placed for leveling the mountaintop site. 
The subsurface at USS was found to consist of gravel fill overlaying weathered bedrock. Both 
well-rounded and angular gravels were encountered during RI soil borings, indicating that fill 
material was likely from both on-site and off-site sources, because well-rounded gravels 
would not be anticipated from weathered bedrock formation on the top of the mountain. There 
were also two tan sand layers noted in Boreholes BH05USS and BH08USS that are 
presumably from depositional topographical features prior to the site being leveled and 
graded. 



 

Page 4-2 Nike Site Summit 
February 2013 Feasibility Study – Final 

Hydrogeology. Of the 13 boreholes advanced at USS, only three (BH03USS, BH04USS, and 
BH12USS identified on Figure 4-1 as MW03USS, MW04USS, and MW12USS) had zones of 
saturation. These boreholes encountered a shallow zone of saturation limited to the vicinity of 
the excavated area wherein the former USTs were previously located. The zone appears to be 
created by water collecting within fill material that was placed on top of bedrock or bedrock 
depressions that were created during UST installation. This water is discontinuous and 
extremely limited in quantity and does not represent a groundwater aquifer at USS. 
 
No surface water bodies are present at USS. The primary drainages from the site are toward 
the south-southwest, and toward the access road. Surface runoff at USS is thought to be 
minimal, except in times of extreme precipitation. Little or no runoff was observed during RI 
field activities; most rain water and melt water appeared to be absorbed through percolation. 
There are drain outfalls from the Barracks Building and the Motor Pool, as well as the septic 
outfall drainage. However, the septic tank has been backfilled with soil so there is currently 
little or no opportunity for flow of drainage from USS through the septic system. 
 
4.1.2 Nature and Extent of Contamination 
 
Due to past military activities and disposal practices at USS, contaminants are present in this 
area. The site was investigated as part of the PA/SI (Dowl/Ogden, 1996a,b) and the RI 
(USAF, 2012a,b). The RI updated previous site investigation data and provides information 
about the current nature and extent of contamination at USS. The following paragraphs 
summarize the nature and extent of contamination at USS, organized by the features and 
potential contaminant sources that were investigated. 
 
The following paragraphs describe COPCs that were detected above PALs, with the 
exceptions of methylene chloride (which is attributable to either laboratory contamination and 
detected at less than 10 times the level detected in the method blank, associated trip blank, or 
exceeded the method holding time) and metals that are below their respective 95 percent 
upper confidence limit for background at NSS. 
 
Battery Control and Barracks Building – Possible leaks or overfilling of the former diesel 
and gasoline USTs and possible leaks from the pipeline that supplied diesel fuel to the 
building resulted in contamination of subsurface soil, surface soil, and groundwater in the 
vicinity of these features. Contaminants that were detected above their respective PALs 
include DRO, VOCs, SVOCs, and metals. 
 
Contaminants that exceeded PALs were present at the following soil sampling locations near 
the former diesel UST: 

 DRO in subsurface soil (BH01USS, BH02USS, and BH12USS) at concentrations up to 
3,690 mg/Kg and depths of up to 14 feet bgs. 
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 Benzo(a)pyrene and dibenzo(a,h)anthracene in subsurface soil (BH12USS at 12 to 14 feet 
bgs) at concentrations up to 3.71 and 0.846 mg/Kg, respectively. 

 TCE in subsurface soil (BH01USS and BH12USS) at concentrations up to 44.8 
micrograms per kilogram (µg/Kg) and depths up to 14 feet bgs. 

 1,2,3-trichloropropane in subsurface soil (BH02USS at 12 to 14 feet bgs) at 24.7 µg/Kg. 
 
Contaminants that exceeded PALs were present at the following sampling locations near the 
former gasoline UST: 

 DRO in subsurface soil (BH04USS [identified on Figure 4-1 as MW04USS] and 
BH07USS) at concentrations up to 1,870 mg/Kg and depths of up to 14 feet bgs. 

 DRO in groundwater at 9.43 milligrams per liter (mg/L – MW03USS) and 32.3 mg/L 
(MW04USS). 

 RRO in groundwater at 4.14 mg/L (MW03USS) and 31 mg/L (MW04USS). 

 2-Methylnaphthalene in groundwater at 0.0552 mg/L (MW04USS). 

 Benzo(a)pyrene in surface soil (SS15USS and SS16USS) at concentrations up to 5.75 
mg/Kg and in subsurface soil (BH04USS at 10 to 12 feet bgs) at 1.62 mg/Kg. 

 Benzo(a)anthracene and benzo(b)fluoranthene in surface soil (SS15USS) at 
concentrations of 8.61 and 6.93 mg/Kg, respectively. 

 Benzo(a)anthacene, benzo(a)pyrene, and benzo(b)fluoranthene in groundwater at 
concentrations of 0.0168, 0.0131, and 0.0142 mg/L (MW04USS). 

 Bis(2-ethylhexyl)phthalate in groundwater at 0.0115 mg/L (MW04USS). 

 TCE in subsurface soil (BH04USS, BH06USS, BH07USS, and BH10USS) at 
concentrations up to 79 µg/Kg and depths up to 14 feet bgs. 

 Benzene in subsurface soil (BH04USS at 10 to 12 feet bgs) at 29.1 µg/Kg. 

 Arsenic (total) in groundwater at 156 mg/L (MW03USS) and 73 mg/L (MW04USS). 

 Barium (total) in groundwater at 16,200 mg/L (MW03USS) and 11,600 mg/L 
(MW04USS). 

 Cadmium (total) in groundwater at 6.88 mg/L (MW04USS). 

 Chromium (total) in subsurface soil (BH06USS) at 46.8 mg/Kg at 4 feet bgs. 

 Chromium (total) in groundwater at 1,790 mg/L (MW03USS) and 694 mg/L 
(MW04USS). 

 Lead (total) in groundwater at 189 mg/L (MW03USS) and 653 mg/L (MW04USS). 

 Lead (dissolved) in groundwater at 43.5 mg/L (MW04USS). 

 Nickel (total) in groundwater at 916 mg/L (MW03USS) and 531 mg/L (MW04USS). 

 Vanadium (total) in groundwater at 2,450 mg/L (MW03USS) and 1,610 mg/L 
(MW04USS). 
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Former Motor Pool Maintenance Building and Foundation – DRO and arsenic were 
detected above their respective PALs at the following sampling location near the floor drain 
and lube-pit outfall: 

 DRO in surface soil (SS10USS) at 554 mg/Kg. 

 Arsenic in surface soil (SS10USS) at 15.2 mg/Kg, exceeding its background concentration 
of 12 mg/Kg. 

 
Radar Domes – DRO, arsenic, and PAHs were detected above their respective PALs near 
these features, possibly as a result of lubricant spills from the clam-shell enclosures, and 
included: 

 DRO in surface soil (SS02USS) at 2,270 mg/Kg. 

 Arsenic in surface soil (SS03USS) at 19.1 mg/Kg. 

 Benzo(a)pyrene in surface soil (SS01USS, SS02USS, and SS03USS) at concentrations up 
to 3.85 mg/Kg. 

 Benzo(a)pyrene in surface soil (SS01USS) at 4.16 mg/Kg. 

 Dibenzo(a,h)anthracene in surface soil (SS01USS and SS02USS) at concentrations up to 
2.42 mg/Kg. 

 
Septic System and Outfall – DRO, metals, and SVOCs were detected above their respective 
PALs in surface soil samples (SS11USS and SS12USS) taken near the septic system outfall, 
as follows: 

 DRO at concentrations up to 613 mg/Kg. 

 4-chloroaniline at concentrations up to 7.8 mg/Kg. 

 Benzo(a)pyrene at SS11USS at 2.23 mg/Kg.  

 Benzo(b)fluoranthene at SS11USS at 10.6 mg/Kg. 

 Metals detected above their respective background concentrations included arsenic, 
barium, cadmium, chromium, lead, and silver. 

 
HIPAR Foundation – no analytes were detected in surface soil or subsurface soil samples 
above their respective PALs as presented in the RI. However, RRO was detected in one 
surface soil sample (SS05USS at 122 mg/Kg) above the ERBCL based PCL of 120 mg/Kg 
but well below the initial PAL of 10,000 mg/Kg. The source of contamination is potentially 
from a former AST, or operational lubricants associated with the former radar. 
 
4.1.2.1 Contaminants of Concern 
 
Based on results of the PA/SI (Dowl/Ogden, 1996a,b) and the recent RI (USAF, 2012a,b), the 
following types of contaminants have been detected in environmental samples from USS: 
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 PHCs, including DRO and RRO. 

 Metals. 

 VOCs, including fuel-related constituents and chlorinated solvents. 

 SVOCs, including PAHs. 
 
Table 4-1 lists COCs in surface and subsurface soil at USS. Tables A-1, A-2, and A-3 in 
Appendix A present analytical data for contaminants detected in USS surface soil, subsurface 
soil, and groundwater samples, respectively. Contaminant sources and release mechanisms are 
summarized in the following subsection. 
 
4.1.2.2 Sources and Release Mechanisms 
 
Multiple contaminant sources were identified and investigated at USS in the PA/SI and RI. 
Based on the results of these investigations, the contaminant sources and release mechanisms 
identified at USS are discussed below. 
 
Battery Control and Barracks Building – The source of contamination at the Battery 
Control and Barracks Buildings appears to be from releases either from leaks or overfilling of 
the former diesel and gasoline USTs. Both of the USTs were removed prior to the 1996 
PA/SI. Additionally, the pipeline that supplied diesel fuel from the UST to the building 
appears to be partially intact and some leakage is anticipated to have occurred. The pipeline 
was encountered during the RI at BH07USS (Figure 4-1). As part of any alternative, the 
pipeline will be further delineated to establish if any additional remediation is necessary. 
 
Former Motor Pool Maintenance Building and Foundation – This building included a 
floor drain and lube-pit that likely received wastes from vehicle maintenance operations. The 
floor drain and lube-pit have been backfilled with soil; therefore, mobilization of 
contamination from either within the lines or the lube pit has been minimized. Sample 
SS10USS was collected from the outfall of the discharge of the floor drain and lube pit to 
characterize the impacts to the surface soil.  Samples SS08USS and SS09USS were collected 
in front of the former garage door bays to characterize releases to the ground surface from 
parked vehicle. Contamination at these locations would not have been associated with a 
release from the lube pit or floor drain, based on site topography and drainage of both the 
exterior of the foundation and the concrete pad itself. TP04USS was collected on the exterior 
of the structure adjacent to the concrete lube pit in that corner to assess if a release had 
occurred. 
 
Radar Domes – DRO and SVOCs were detected in soil near these features in Action Areas 
G, H, and I. Based on the composition of the detected analytes, the source of contamination is 
likely the lubricants used to operate the clam-shell enclosures of the three radar antennas. 
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Table 4-1 USS – Contaminants of Concern by Media and Proposed Cleanup Levels 

COC by Media 
Maximum 
Detection  

Detection 
Frequency 

PCL1 PCL Basis 

Surface Soil (0 to 2 feet bgs) 

Total Petroleum Hydrocarbons (mg/Kg)  

Diesel Range Organics (DRO) 2,270 19 of 23 250 ADEC gw 

Residual Range Organics (RRO) 3,330 23 of 23 120 ERBCL 

Metals (mg/Kg) 

Arsenic 19.1 15 of 15 12.5 Site-Specific Background2 

Barium 1,240 15 of 15 1,100 ADEC gw 

Cadmium 23.9 15 of 15 1.49 ERBCL 

Chromium, Total 63.2 15 of 15 38.0 Site-Specific Background2 

Lead 950 15 of 15 204 ERBCL 

Silver 38.2 15 of 15 11.2 ADEC gw 

Semi-Volatile Organic Compounds (mg/Kg) 

4-Chloroaniline 7.8 2 of 23 0.25 LOQ 

Benzo(a)anthracene 8.61 10 of 23 3.6 ADEC gw 

Benzo(a)pyrene 5.75 8 of 23 0.744 RBCL 

Benzo(b)fluoranthene 10.6 8 of 23 1.89 ERBCL 

Pyrene 16.6 11 of 23 2.8 ERBCL 

Subsurface Soil (greater than 2 feet bgs) 

Total Petroleum Hydrocarbons (mg/Kg)  

Diesel Range Organics (DRO) 3,690 21 of 37 250 ADEC gw 

Metals (mg/Kg) 

Chromium, Total 46.8 24 of 24 38.0 Site-Specific Background2
 

Volatile Organic Compounds (mg/Kg) 

Benzene 0.0291 5 of 37 0.025 ADEC gw 

Trichloroethene (TCE) 0.079 19 of 37 0.020 ADEC gw 

Semi-Volatile Organic Compounds (mg/Kg) 

Benzo(a)pyrene 3.71 4 of 37 0.744 RBCL 

Dibenz(a,h)anthracene 0.846 3 of 37 0.744 RBCL 

Key: 
1 – PCLs are proposed only for contaminants and media with analytical results exceeding the proposed PCL. Appendix 

A includes more detailed derivation of COCs and PCLs. 
2 – Site-specific background values calculated during the RI (USAF, 2012b,c)  
ADEC – Alaska Department of Environmental Conservation 
bgs – below ground surface 
COC – contaminant of concern 
ERBCL – Ecological risk-based concentration level (calculated in HHERA – USAF, 2012c) 
gw – migration-to-groundwater 
HHERA – Human Health and Ecological Risk Assessment 
LOQ – limit of quantitation 
mg/Kg – milligrams per kilogram 
PCL – proposed cleanup level 
RBCL – Risk-based concentration level (calculated in HHERA – USAF, 2012a)  
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Septic System and Outfall – Sanitary wastes (and possibly other wastes, such as oil, paints, 
and sediment) were collected and piped to a small concrete septic tank. Effluent from this 
system discharged directly onto the alpine tundra north of the facility. The septic system tank 
has been backfilled with soil; therefore, mobilization of contamination from either within the 
lines or tanks to the outfall has been minimized. Test Pit TP03USS was excavated 
immediately adjacent to and downslope of the septic tank, and there were no detections of 
COCs above PALs. Samples SS11USS and SS12USS were collected immediately beneath 
and downslope of the septic system outfall, respectively. Contaminants currently present in 
the soil beneath the septic system outfall (SS11USS) and the downslope sample (SS12USS) 
shown as Action Area K on Figure 4-1 may have the potential to leach further. 
 
HIPAR Foundation – One surface soil sample (SS05USS) had a detection of RRO at 122 
mg/Kg. The source of the contamination is potentially from a former AST, or operational 
lubricants associated with the former radar. Action Area J is based on the sole detection of 
122 mg/Kg which exceeded the ERBCL of 120mg/Kg. There is no groundwater in this 
vicinity, because the adjacent boring met with refusal at bedrock at 12 feet bgs and SS05USS 
is within the HIPAR foundation. 
 
4.1.3 Contaminant Fate and Transport 
 
USS is characterized by limited vegetation and disturbed soils. Contaminants in surficial soils 
may be transported through surface runoff, weathering and erosion, infiltration and 
percolation of groundwater, and wind-blown particulates. Volatile chemicals in subsurface 
soils may diffuse into aboveground ambient and indoor air. There are no drainages 
immediately downgradient from USS, and infiltration capacity of the non-native fill material 
at USS typically exceeds rainfall. Thus, the extent of potentially-affected surface water is 
limited to subsurface flow reemerging at downgradient off-site drainages. Groundwater at 
USS is also extremely limited. Thirteen boreholes were advanced during the RI at USS until 
auger refusal at bedrock. Of these borings, only three encountered groundwater, and all were 
within former UST excavations. According to the as-built drawings for the site, the UST 
excavations extended below the surface of the bedrock in order to place the USTs at the 
proper depth, and the subsurface water encountered at USS appears to only exist within these 
bedrock depressions (i.e., a bathtub effect). 
 
The limited groundwater present at USS within Monitoring Wells MW03USS, MW04USS, 
and MW12USS may potentially mobilize through fractures in bedrock or along the surface of 
the underlying bedrock, and emerge as surface water. Emerging surface water off the south 
slope of USS would be within the ADEC Drinking Water Protection Area for Surface Water, 
Zone C (watershed) for Upper Ship Creek. The unnamed creek present at the base of the 
valley represents the surface water divide, and presumed hydrologic groundwater divide, 
between the east (NSS) and west (Arctic Valley Ski Area) ridgelines within Arctic Valley. 
This unnamed creek is a tributary of Upper Ship Creek, which is the basis for the Drinking 
Water Protection Area. 
 
USS is located approximately 1-mile upgradient from the Zone B Surface Water (1-mile 
buffer) Drinking Water Protection Area and 2.4 miles upgradient from the Zone A Surface 
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Water (1,000-foot buffer) Drinking Water Protection Area, as drawn by the ADEC Drinking 
Water Program (Figure 1-3). Given the topography, predominant drainages, and both vertical 
and horizontal distances between USS and the unnamed creek at the valley floor, it is likely 
that groundwater from USS that emerges as surface water along the southern slope would be 
captured by the unnamed creek prior to the ponded area created by the weir at Area C. The 
pond at Area C provides the largest surface area and the lowest flow conditions in the 
immediate watershed, and is, thus, a likely location for exposures to surface water 
contaminants that originate at USS. 
 
4.1.4 Baseline Risk Assessment 
 
Following the RI, an HHERA was completed for USS (USAF, 2012c). The results of this risk 
assessment are summarized in the following paragraphs. 
 
Estimated ILCR and HI for exposures to surface and subsurface soil are summarized in 
Table 4-2. Based on these results, the noncarcinogenic HIs are below the ADEC acceptable 
criterion of 1 for all human receptors. The carcinogenic risk estimates exceed ADEC’s 
acceptable risk criterion of 1×10-5 for Site Workers and the Residential scenario. For surface 
soil, the primary risk drivers are arsenic (maximum of 19.1 mg/Kg at SS03USS) and 
benzo(a)pyrene (maximum of 5.75 mg/Kg at SS15USS). Major contributors to the subsurface 
soil ILCR are the PAHs benzo(a)pyrene (maximum of 3.71 mg/Kg) and 
dibenzo(a,h)anthracene (maximum of 0.846 mg/Kg), both in the duplicate sample from 12 to 
14 feet bgs in BH12USS. 
 

Table 4-2 USS – Human Health Risk Calculation Summary 

Media 
Site Workers Site Visitors Residential 

ILCR HI ILCR HI ILCR HI 

Surface Soil 2×10-5 0.07 2×10-6 0.006 5×10-5 0.7 

Subsurface Soil 3×10-5 0.02 3×10-6 0.002 7×10-5 0.2 

Key: 
HI – hazard index 
ILCR – incremental lifetime cancer risk 
USS – Upper Site Summit 

Bold indicates exceedence of Alaska Department of Environmental Conservation acceptable risk criterion. 

 
Ecological HQs and HIs were calculated for exposure of mammalian and avian receptors to 
contaminants in surface soil, and cumulative HIs are summarized in Table 4-3. Ecological 
HQ estimates for all avian receptors were less than ADEC’s HI criterion 1.0. However, 
ecological HQ estimates in excess of 1.0 were calculated for the tundra vole, masked shrew, 
and least weasel. The highest HQ estimate (13) was calculated for the tundra vole, based on 
exposure to RRO in soil. Other COPECs with HQ estimates in excess of 1.0 include lead, 
cadmium, benzo(b)fluoranthene, and pyrene. ERBCLs for these contaminants were calculated 
and presented in the HHERA; these ERBCLs are included as PCLs for surface soil, as 
discussed in Section 4.3. 
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Table 4-3 USS – Ecological Risk Calculation Summary 

Hazard Index 
Tundra 

Vole 
Masked 
Shrew 

Least 
Weasel 

American 
Robin 

Dark-eyed 
Junco 

Northern 
Shrike 

Cumulative Growth/Body Weight  2 7 0.5 0.4 0.1 0.09 

Cumulative Kidney  0.00008 0.0004 0.0000006 -- -- -- 

Cumulative Liver  0.00008 0.0004 0.0000006 -- -- -- 

Cumulative Mortality  -- -- -- 0.07 0.1 0.01 

Cumulative PAH  1 5 0.04 0.1 0.08 0.03 

Cumulative PHC  13 7 6 0.05 0.03 0.003 

Cumulative Reproductive  0.7 1 0.3 1 0.1 0.4 

Key: 
-- not available 
USS – Upper Site Summit 
PAH – polynuclear aromatic hydrocarbons 
PHC – petroleum hydrocarbon 
Bold indicates exceedance of the Alaska Department of Environmental Conservation's acceptable hazard criterion. 

 
For USS, the HHERA (USAF, 2012c), established that vapor intrusion to indoor air was a 
potentially complete, but insignificant, pathway as there are no current structures associated 
with the impacted areas nor is there a feasible likelihood that a residential scenario would 
occur in the future. Further details of the estimated human health and ecological risks and 
hazards at USS are presented in the NSS HHERA Report (USAF, 2012c). 
 
4.2 REMEDIAL ACTION OBJECTIVES – USS 
 
RAOs established to protect human health and the environment at USS are based on the 
results of historical investigations, the analytical results from the RI (USAF, 2012a,b), the 
findings of the HHERA (USAF, 2012c), and ADEC cleanup levels listed in 18 AAC 75. 
 
4.2.1 Human Health RAO  
 
The human health CSM developed for the USS in the HHERA identified that surface and 
subsurface soils are potential complete exposure pathways for current and future site workers 
and current and future site visitors. Risks and hazards were also assessed for a worst-case 
exposure scenario of future residential re-use, which is highly unlikely at USS. To protect 
these potentially exposed populations, the human health RAO for USS is: 

 Prevent unrestricted contact with and use of surface and subsurface soil with contaminant 
concentrations that exceed ADEC cleanup levels and NSS background concentrations 
(metals only). The primary contaminants that exceeded these levels and contributed to 
USS human health risks were as follows: 

 Benzo(a)pyrene (surface and subsurface soil) 

 Dibenz(a,h)anthracene (subsurface soil) 

 Arsenic (surface soil) 
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4.2.2 Ecological RAO 
 
The ecological CSM developed for USS in the HHERA identified avian and mammalian 
receptors that could potentially be exposed to contaminants in surface soil. The ecological 
RAO for USS is as follows: 

 Prevent exposure of ecological receptors to USS surface soil contaminants. The primary 
contaminants that exceeded these levels and contributed to USS ecological receptor health 
risks were as follows: 

 RRO 

 Cadmium 

 Lead 

 Benzo(b)fluoranthene 

 pyrene 

 Prevent soil concentrations that remain in place from posing a threat to groundwater 
through soil (surface and/or subsurface) leachability, by exceeding 18 ACC 75 migration 
to groundwater cleanup levels. The primary contaminants that exceed these levels were as 
follows: 

 DRO 

 Barium 

 Total Chromium 

 Silver 

 4-chloroaniline 

 Benzo(a)anthracene 

 Benzene 

 TCE 
 
4.3 PROPOSED CLEANUP LEVELS AND ACTION AREAS – USS 
 
The nature and extent of contamination at USS indicates that site contamination poses 
potential human health and ecological risks. This section presents the PCLs and the action 
areas for USS. PCLs have been developed for surface and subsurface soil for the protection of 
human and ecological receptors. 
 
Although groundwater is present at USS, it is only present in bedrock depressions that were 
created when USTs were installed. Because of its very limited extent, it is not considered a 
viable drinking water source and no PCLs are proposed for USS groundwater. Groundwater 
was found to be extremely limited at USS, because most boreholes were dry. It is not feasible 
to take additional groundwater samples at USS and, based on these factors, the Air Force 
believes that no further sampling is required (Appendix A, USAF, 2012b). During the NSS 
Groundwater Use Determination Meeting on June 2, 2011, ADEC agreed that human health 
exposure pathways for groundwater do not need to be assessed for USS. However, ADEC is 
concerned that subsurface contamination at USS may migrate and potentially impact surface 
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water. These concerns were factored into development of PCLs and action areas for soil at 
USS. 
 
4.3.1 Soil PCLs 
 
Proposed PCLs for positively identified contaminants in surface and subsurface soil at USS 
are presented in Table 4-1, along with the basis for selection of the PCL. For most 
contaminants, PCLs are consistent with the cleanup levels found in 18 AAC 75. However, 
PCLs for several constituents are lower and are based on more conservative exposure 
assumptions. For example, the ADEC cleanup level provided in Table B2 of 18 AAC 75, for 
an ingestion exposure pathway, for RRO in soil is 10,000 mg/Kg. The PCL for RRO in 
surface soil, however, is 120 mg/Kg, based on the calculated ERBCL for RRO in surface soil 
(USAF, 2012c). This lower PCL for RRO will protect ecological receptors potentially 
exposed to RRO in surface soil. Section 2.6 establishes the basis for selection of PCLs. 
 
For metals in soil, analytical results were first compared with the background concentration. If 
a metal was detected above its background concentration, the analytical result was then 
compared to the PCL. Metals with results above both the background concentration and the 
PCL were selected as COCs in consideration of appropriate remedial alternatives. 
 
4.3.2 Evaluation of USS Action Areas  
 
Based on these PCLs, and the available analytical data for the site, USS action areas were 
determined (Figure 4-1). Action areas are defined as those areas where RI soil and water 
sample results exceed PCLs (data tables with these comparisons are provided in Tables A-1 
and A-2 of Appendix A). The USS action areas (USS-A through USS-K) are shown on Figure 
4-1. These action areas are, thus, the focus of the evaluations for remedial responses, as 
presented in Sections 4.4.1.2.1 through 4.4.1.2.4. 
 
The estimated areas and volumes for action areas USS-A through USS-K are summarized in 
Table 4-4. As shown on Figure 4-1, action areas USS-A through USS-K are approximate; 
areas and depths are based on the available sampling information for each area, as follows: 

 For purposes of estimating the volume of contaminated media, areas with surface soil 
contamination were assumed to encompass an area of 10 feet by 10 feet, centered on the 
surface soil sample location. Area USS-K (septic outfall) is an exception; this area was 
assumed to encompass an area of 50 feet wide and 100 feet long due to the nature of the 
releases to this area (septic system effluent discharged to grade). 

 For areas of surface soil with metals, PHCs, or PAHs exceeding their respective PCLs 
(and background concentrations for metals), contamination was assumed to have a 
maximum vertical depth of 1 foot bgs due to the typically limited vertical mobility of 
these types of contaminants and the thin soil cover present over bedrock at USS. 

 For areas with subsurface soil contamination exceeding PCLs, the depth was assumed to 
be the maximum depth to which PCLs were exceeded, and an area of 10 feet by 10 feet, 
centered on the soil sample location. 
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Table 4-4 USS – Soil Volume Estimates by Action Area 

Action 
Area 

Area 
(square feet) 

Depth  
(feet) 

Volume  
(cubic feet) 

Volume  
(cubic yards) 

Basis 

USS-A 900 15 13,500 500 
Surface and subsurface soil at 
BH01USS, BH02USS, BH12USS; 
water at BH03USS/ MW03USS 

USS-B 100 16 1,600 59.3 Subsurface soil; BH07USS 

USS-C 100 14 1,400 51.9 
Subsurface soil and water; 
BH04USS, MW04USS 

USS-D 470 14 6,580 243.7 
Surface and subsurface soil; 
SS15USS, SS16USS, BH06US, 
and BH10USS 

USS-E 100 1 100 3.7 SS09USS 

USS-F 100 1 100 3.7 SS10USS 

USS-G 100 1 100 3.7 SS01USS 

USS-H 100 1 100 3.7 SS02USS 

USS-I 100 1 100 3.7 SS03USS 

USS-J 100 1 100 3.7 SS05USS 

USS-K 5,000 1 5,000 185.2 Septic Outfall 

Totals 7,170  28,680 1,062.3  

Key: 
USS – Upper Site Summit 

 
The Air Force acknowledges that the information available only allows for estimates of action 
areas that require remediation. However, the Air Force considers this information a valid basis 
to evaluate remedies that will be protective of human health and ecological receptors. Based 
on the physical settings and lithology of NSS, the Air Force does not consider that evaluations 
or recommendations would change if volumes of impacted action areas did change. 
 
Before any remedial action is implemented at USS, additional lateral and vertical delineation 
should be completed to more precisely define the action areas. Additionally, post-remediation 
confirmation sampling would be completed to verify that contaminated soil has been 
adequately addressed. 
 
4.4 DETAILED ANALYSIS OF REMEDIAL ALTERNATIVES – USS 
 
The detailed evaluation of remedial alternatives for USS is presented in this section. This 
section includes an explanation of how the alternatives were rated with respect to the 
CERCLA evaluation criteria (Section 4.4.1.1), an overview of the alternatives that were 
considered (Section 4.4.1.2), and detailed analysis of the remedial alternatives (Sections 
4.4.1.2.1 through 4.4.1.2.4). These alternatives are compared in Section 4.4.2. Cost estimating 
for each alternative is provided in Table 4-5. 
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Table 4-5 USS Remedial Alternative Cost Estimates 

  Component Units Alternative USS-1 Alternative USS-2 Alternative USS-3 Alternative USS-4 
Surface area excavated square feet 0 900 900 900 

Total Excavation Volume (in-place) cubic yards 0 34 
1062.3 

 750 
Total Mass Excavated tons 0 51 1,380 1,125 

Excavation Duration days 0 1 4 3 
Assumed MNA duration years 30 30 10 3 

Remedy Component Unit Cost Units Quantity  Cost  Quantity  Cost  Quantity  Cost  Quantity  Cost  
Remedial Design Stage Actions             
Additional Pre-Excavation Delineation  $                        2,300  per sample 0  $                    -   46  $         105,800 46 $        105,800 46  $        105,800  
Capital Costs – Excavation & MNA             
Pre-survey: permitting, staking, utility clearance  $                        1,200  per day 0  $                    -   2  $             2,400 4 $            4,800 4  $            4,800  
Excavation, Disposal, and Site Restoration Tasks (a)  $                           200  per ton 0  $                    -   51  $           10,200 1593.45  $       318,690 1125  $        225,000  
Waste profiling – sampling and analysis  $                        5,000  lump sum 0  $                    -   1  $             5,000 5 $          25,000 5  $          25,000  
Confirmation sampling  $                        2,300  per sample 0  $                    -   20  $           46,000 80 $        184,000 60  $        138,000  
Field oversight (2 personnel/day)  $                        2,400  per day 0  $                    -   1  $             2,400 4 $            9,600 3  $            7,200  
Capital Costs – ISCO             
Mobilization/demobilization  $                        5,000  lump sum 0  $                    -   0  $                    -   0  $                    -   1  $            5,000  
Material costs and shipping  $                      75,000  lump sum 0  $                    -   0  $                    -   0  $                    -   1  $          75,000  
Injection costs (assumes direct push injection) (b)  $                        4,000  per day 0  $                    -   0  $                    -   0  $                    -   4  $          16,000  
Field oversight of ISCO (2 personnel/day)  $                        2,400  per day 0  $                    -   0  $                    -   0  $                    -   4  $            9,600  
Capital Costs – Land Use Controls             
Installation of warning signs (materials and labor)  $                           500  per sign 0  $                    -   4  $            2,000 4 $            2,000 4  $            2,000  
Administrative costs (legal, GIS, procurement & invoicing)  $                        2,000  Estimated 0  $                    -   1  $            2,000 1 $            2,000 1  $            2,000  
Operation, Maintenance, and Monitoring             
Annual Sampling & Analysis – MNA or ISCO (c)  $                      13,800  per year 0  $                    -   30  $        414,000 10 $        138,000 3  $          41,400  
Annual data review and reporting  $                      10,000  per year 0  $                    -   30  $        300,000 10 $        100,000 3  $          30,000  
Five-Year Reviews  $                      30,000  per review 0  $                    - 6  $        180,000 3 $          90,000 1  $          30,000  
Replacement of warning signs (once at 25 years)  $                           500  per sign 0  $                    -   4  $            2,000 0  $                    -   0  $                    -    
Annual LUC Enforcement, Monitoring, Reporting  $                        3,000  per year 0  $                    -   30  $          90,000 30 $          90,000 3  $            9,000  

NPV of Recurring Costs 2.0%    $                    -      $        604,370    $        297,324    $        104,460  
NPV of Recurring Costs 5.0%    $                    -      $        413,990    $        255,589    $          96,489  

Capital  $                    -   Capital  $        176,000 Capital  $       652,000 Capital  $        615,000  
 NPV (2.0%)  $                    -   NPV (2.0%)  $        780,000 NPV (2.0%)  $       949,000 NPV (2.0%)  $        719,000  
 NPV (5.0%)  $                    -   NPV (5.0%)  $        590,000 NPV (5.0%)  $       908,000 NPV (5.0%)  $        711,000  

Definition of Alternatives: 
Alternative USS-1:  No Action 
Alternative USS-2:  Surface soil excavation and off-site treatment/disposal; MNA for subsurface soil and groundwater; and LUCs. 
Alternative USS-3:  Surface and subsurface soil excavation and off-site treatment/disposal; MNA for groundwater; and LUCs. 
Alternative USS-4:  Soil excavation and off-site treatment/disposal, and ISCO of deep soil and groundwater. 

Assumptions: 
a – unit costs of $200 per ton are based on $94 per ton for off-site treatment, plus estimated costs for excavation, loading, hauling and replacement in excavations. 
b – Assumes single direct push injection event over a total area of 4,300 square feet, with treatment interval thickness of 3 feet. 
c – Alternative USS-4 assumes that all cleanup goals will be met within 3 years of injection; Alternative USS-3 assumes 10 years. 
All costs, unit prices, and quantities are engineering estimates of the level of effort necessary to complete the subject work, based on available information, and estimated footprints of the action areas. The use of uniform pricing between all alternatives, similar volume estimating 

techniques, and scaling of sampling requirements based on the level of effort for each alternative, result in a cost estimate that provides an adequate evaluation of the relative costs of a remedial action. Uncertainties associated with impacted volumes, analytical lists, sample count, 
and unit cost, would impact each alternative’s costs uniformly. 

No abandonment of existing USS groundwater wells during the 30-year period of analysis. 
No dewatering or water treatment will be required for Alternative USS-3. 

Key: 
GIS – geographical information systems LUC – land use control NPV – net present value USS – Upper Site Summit 
ISCO – in-situ chemical oxidation NA – not applicable MNA – monitored natural attenuation  
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4.4.1 Individual Analysis of Alternatives 
 
4.4.1.1 Rating of Alternatives 
 
Remedial alternatives were evaluated against the two threshold criteria and five balancing 
criteria that are described in Section 3.4. Evaluation of the two modifying criteria (state 
acceptance and community acceptance) will be conducted as part of the NSS Proposed Plan 
and ROD. 
 

The detailed analysis of alternatives described below is a qualitative assessment of applicable 
remedial technologies for each criterion. Alternatives were rated based on their expected 
performance relative to each criterion. The following rating system was used to evaluate the 
performance of a remedial alternative: 

 High – meets the requirements of the criterion. 

 Medium – generally meets the requirements of the criterion, but with qualifiers. 

 Low – does not meet the requirements of the criterion. 
 
The technical rationale for choosing one of the three ratings is described in the following 
sections, and a summary of ratings for each alternative is presented in Table 4-6. 
 
4.4.1.2 Remedial Alternatives Considered for USS 
 
The following remedial alternatives for treating surface and subsurface soil at USS were 
chosen for detailed analysis: 

 Alternative USS-1 – No Action 

 Alternative USS-2 – Surface Soil Excavation with Offsite Treatment/Disposal, Monitored 
Natural Attenuation (MNA) for Subsurface Soil and Groundwater, and LUCs 

 Alternative USS-3 – Surface and Subsurface Soil Excavation with Offsite 
Treatment/Disposal, MNA for Subsurface Soil and Groundwater, and LUCs 

 Alternative USS-4 – Soil Excavation with Offsite Treatment/Disposal, and In-Situ 
Chemical Oxidation of Deep Soil and Groundwater 
 

LUCs are not considered as a stand-alone remedial approach for USS, because LUCs would 
not eliminate the potential ecological exposures to impacted surface soil. However, LUCs are 
included as a component of the evaluated alternatives. Cost estimates for these alternatives are 
summarized in Table 4-5. Detailed analyses of these remedial alternatives for USS is 
presented below and summarized in Table 4-6. 
 
Although groundwater PCLs have not been established and groundwater remediation 
alternatives are not specifically addressed for USS, impacted water is co-located with 
contaminated subsurface soil. Thus, contaminated groundwater could be addressed along with 
contaminants in subsurface soil as part of Alternatives USS-2, USS-3, and USS-4. Excavation 
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Table 4-6 USS Remedial Alternative Comparison 

Alternative USS-1 Alternative USS-2 Alternative USS-3 Alternative USS-4 

Description 
No Action; Five-

Year Reviews 

Excavation and off-site 
treatment of surface soil; 

MNA for subsurface soil and 
groundwater; LUCs 

Excavation and off-site 
treatment of surface and 

subsurface soil;  MNA for 
subsurface soil and 
groundwater; LUCs 

Selective soil excavation and 
off-site treatment; treatment 
of deep soil and groundwater 

by ISCO 

Evaluation Criteria 

Protection of Human Health and 
the Environment 

Fail Pass Pass Pass 

Compliance with ARARs Fail Pass Pass Pass 

Long-Term Effectiveness and 
Permanance  

 Low   High High High 

Reduction of TMV through 
Treatment 

 Low   Medium Medium High 

Short-Term Effectiveness Medium High High High 

Implementability  High   High High Medium 

Estimated Costs 

Capital Costs $0 $176,000  $652,000  $615,000  

NPV at 2.0% $0  $780,000  $949,000  $719,000  

NPV at 5% $0  $590,000  $908,000  $711,000  

Key: 
% – percent   MNA – monitored natural attenuation 
ARAR – applicable or relevant and appropriate requirement  NPV – net present value 
ISCO – in-situ chemical oxidation   TMV – toxicity, mobility, and volume 
LUC – land use control   USS – Upper Site Summit 

Scoring: 
Pass – meets threshhold criterion 
Fail – does not meet threshhold criterion 
High, Medium, and Low indicate the degree to which the Alternative satisfies the criterion. 
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of subsurface soils in Alternatives USS-3 and USS-4 may involve some dewatering of the 
limited groundwater present at USS. 
 
4.4.1.2.1 Alternative USS-1 – No Action 
 
Conceptual Approach. The No Action alternative serves as a baseline against which other 
alternatives are compared, as required by the NCP. Under this alternative, no remedial actions 
would be taken, monitoring would not be conducted, and LUCs would not be implemented to 
prevent exposures. Although natural attenuation would occur, contaminant reductions would 
not be verified with monitoring. Abandonment of existing USS groundwater monitoring wells 
would need to be considered if no remedial actions are taken, although this is not assumed in 
the Alternative 1 cost estimate. This alternative is evaluated in the following paragraphs. 
 
Protection of Human Health and the Environment. Alternative USS-1 is not protective of 
human health and the environment. No remedial actions would be taken; therefore, human 
health and ecological risk levels would not be reduced. Although contaminant concentrations 
may decrease over time as contaminants naturally attenuate, no actions would be taken to 
reduce contaminant concentrations or mobility or to prevent or reduce risks. All site 
contaminants may not decrease over time, such as metals. Because this alternative does not 
protect human health and the environment, it Fails this criterion. 
 
Compliance with ARARs. Alternative USS-1 will not achieve ARARs in a reasonable amount 
of time and does not include monitoring to verify that contaminant concentrations are 
reduced. This alternative Fails this criterion. 
 
Long-Term Effectiveness and Permanence. Alternative USS-1 does not effectively or 
permanently prevent human and ecological receptors from being exposed to COCs in surface 
and subsurface soil. This alternative, therefore, does not provide long-term effectiveness and 
permanence, and rates “Low” for this criterion. 
 
Reduction in Toxicity, Mobility, or Volume through Treatment. Alternative USS-1 does not 
involve treatment, so this criterion is not satisfied and rates “Low.” 
 
Short-Term Effectiveness. Alternative USS-1 can be implemented immediately and would 
pose no immediate risks to the surrounding community, workers, or the environment during 
remedial activities. The implementation of this alternative would have minimal or no impact 
on the surrounding community and environment, although no actions are taken to minimize 
exposures and risks in the short term. Alternative 1 rates “Medium” for this criterion. The 
time reach RAOs is estimated at 30 years. 
 
Implementability. Alternative USS-1 can be implemented immediately at the site, and rates 
“High” for this criterion. 
 
Cost. No costs are associated with Alternative USS-1 (Table 4-5). This alternative has the 
lowest cost of the alternatives considered for USS. 
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State Acceptance. Alternative USS-1 does not ensure or verify protection of human health 
and the environment and is not likely to comply with ARARs in a reasonable time frame. 
State acceptance will be assessed after agency comments have been received on this FS. 
 
Community Acceptance. Alternative USS-1 does not ensure protection of human health and 
the environment and is not likely to comply with ARARs in a reasonable time frame. , 
Community acceptance will be assessed after the public notification period has concluded and 
comments from the public have been received on the Proposed Plan. 
 
Summary. The No Action alternative will not achieve RAOs at USS. 
 
4.4.1.2.2 Alternative USS-2 – Surface Soil Excavation with Offsite Treatment/Disposal, 

MNA for Subsurface Soil and Groundwater, and LUCs 
 
Conceptual Approach. Alternative USS-2 includes excavation of impacted surface soil from 
locations exceeding PCLs in surface soil samples. This alternative would directly address 
contaminated surface soil at nine of the 11 USS action areas (part of USS-A at SS13USS, all 
of USS-D through USS-K; Figure 4-1). RRO and/or PAHs exceed the ERBCLs in these areas 
and, thus, the PCLs for USS surface soil. Using the area assumptions as stated in Section 4.3 
and identified in Table 4-4, approximately 970 square feet of soil to a depth of 1 foot would 
be removed from the action areas (about 34 cubic yards, or about 50 tons, assuming a density 
of 1.5 tons per cubic yard). The lateral and vertical extents of contamination would be better 
delineated prior to excavations. 
 
Excavated surface soil would be transported off-site to a thermal desorption facility. Available 
USS soil data suggests that any excavated soil would be acceptable for this type of treatment. 
If excavated soil profiling indicated that portions of the excavated soil were not acceptable for 
thermal desorption treatment, those soils would be sent to an approved off-site landfill 
licensed by appropriate authorities having jurisdiction to accept the soil. Excavation backfill 
material would be obtained from an approved borrow source that meets the analytical 
requirements for an approved backfill material. For the purpose of cost estimating, it has been 
assumed that treated soil at the thermal desorption facility would be an approved borrow 
source. Currently, a thermal desorption facility in Anchorage, Alaska, Alaska Soil Recycling 
(ASR), will provide treated soil for free and can load trucks with treated soil for backfilling 
after dropping a contaminated load for treatment. 
 
Deeper soil contamination would remain in place at USS under this alternative. Subsurface 
contamination including the limited groundwater with degradable COCs, is expected to 
undergo natural attenuation over time, and a monitoring program would need to be 
implemented to verify reductions in COC concentrations. Of the subsurface soil constituents 
that would remain in place, total chromium would be the only non-volatile/non-naturally 
degrageable COC. Total chromium was only detected above the PCL (of 38 mg/Kg) in one 
location (BH06USS) in a duplicate sample with a concentration of 46.8 mg/Kg. The primary 
sample had a concentration below the PCL. The limited detection would be evaluated for 
actual impact as part of remedy implementation. The limited groundwater does contain metals 
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in excess of the 18 ACC 75 groundwater cleanup levels; however, as established in Section 
4.3, the limited groundwater is not a media of particular concern at USS. 
 
Based on available site-specific information, there is no way to rationally estimate the time 
required for natural attenuation to achieve PCLs for all areas of the USS subsurface. 
However, fuel releases occurred at USS more than 30 years ago and, based on the observed 
remaining concentrations of fuel-related contaminants in soil and groundwater, many more 
decades of attenuation would be required to reduce COCs to concentrations below PCLs. For 
the purposes of cost estimation, a 30-year time frame is being utilized for completion of MNA 
under this scenario.  
 
To prevent potential future human exposures to subsurface soil contamination that remains on 
site, JBER would implement and maintain LUCs to prevent human access and exposure to 
this contamination. Such controls would include the site access restrictions that are already in 
place, as well as a dig permit process for any intrusive work at USS. Five-Year Reviews 
would need to be conducted because contaminants would remain on site above levels that 
allow for unrestricted land use. 
 
Alternative USS-2 is evaluated in the following paragraphs. 
 
Protection of Human Health and the Environment. After completion, Alternative USS-2 
would be protective of human health and the environment. All surface soil with contaminants 
exceeding ecological risk-based PCLs would be excavated and removed from the site, 
resulting in no remaining risks or hazards to ecological receptors and no potential risks due to 
human contact with surface soil. Potential human exposures to subsurface would be 
eliminated using LUCs. This alternative Passes this criterion. 
 
Compliance with ARARs. Alternative USS-2 will comply with ARARs, including: action-
specific ARARs governing transportation, treatment, and disposal of contaminated soil; 
chemical-specific ARARs governing cleanup levels; and location-specific ARARs governing 
actions within Site Summit Historic District. This alternative Passes this criterion. 
 
Long-Term Effectiveness and Permanence. Alternative USS-2 effectively prevents human 
and ecological receptors from being exposed to COCs in contaminated surface soil, and 
would include controls to prevent human exposures to subsurface soil. At completion of 
MNA, the DRO, VOCs, and SVOCs that are in the subsurface will have achieved the PCLs. 
Further evaluation of the singular, low-level chromium detection in subsurface soil is 
anticipated to establish no credible impact. This alternative, therefore, provides long-term 
effectiveness and permanence, and rates “High” for this criterion. 
 
Reduction in Toxicity, Mobility, or Volume through Treatment. Alternative USS-2 reduces 
the toxicity, mobility, or volume of contaminants at USS through excavation of surface soil 
and off-site treatment. Subsurface contamination would not be directly treated, but would 
attenuate over time. This alternative rates “Medium” for this criterion. 
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Short-Term Effectiveness. Surface soil excavation, LUCs, and a monitoring program can be 
readily and rapidly implemented. The surface soil excavation would be executed such that it 
poses little or no risk to human health or the environment during implementation and would 
have minimal or no impact on the surrounding community and environment. Attenuation of 
subsurface contamination would not be rapidly achieved, but this would not pose additional 
short-term risks. Alternative USS-2 rates “High” for this criterion. The time reach RAOs is 
estimated at 30 years. 
 
Implementability. All components of Alternative USS-2 can be readily implemented 
immediately at USS. This alternative rates “High” for this criterion. 
 
Cost. A cost estimate for Alternative USS-2 is presented in Table 4-5. Capital cost 
components of this alternative include: pre-excavation delineation; mobilization; excavation, 
hauling, and off-site treatment; confirmation sampling; and site restoration. Recurring costs 
would include long-term monitoring of the site to verify that natural attenuation is occurring 
and costs for long-term monitoring of LUCs. This cost estimate assumes that monitoring can 
be completed with the existing wells at the site. As detailed in Table 4-5 for Alternative USS-
2, the estimated capital costs are $176,000 and the NPV costs are approximately $780,000, 
assuming a discount rate of 2 percent, and approximately $590,000, assuming a discount rate 
of 5 percent. 
 
State Acceptance. Alternative USS-2 protects human health and the environment and will 
comply with ARARs. Agency acceptance will be assessed after agency comments have been 
received on this FS. 
 
Community Acceptance. Alternative USS-2 protects human health and the environment and 
will comply with ARARs. Community acceptance will be assessed after the public 
notification period has concluded and comments from the public have been received on the 
Proposed Plan. 
 
Summary. Alternative USS-2 will eliminate surface soil with contamination exceeding PCLs 
and will prevent exposures to subsurface soil by relying on LUCs. MNA will reduce residual 
PHC, VOC, and SVOC concentrations in subsurface soil such that they are no longer a 
migration-to-groundwater concern. The removal of surface soil contamination address’s any 
concern with regards to impacts to surface water. This alternative will, thus, prevent human 
and ecological exposures to site contaminants and will achieve the RAOs for USS. 
 
4.4.1.2.3 Alternative USS-3 – Surface and Subsurface Soil Excavation with Offsite 

Treatment/Disposal, MNA for Groundwater, and LUCs 
 
Conceptual Approach. Under Alternative USS-3, all surface and subsurface soil with 
contamination exceeding PCLs would be excavated. As groundwater at USS is limited to 
pockets atop of subsurface bedrock depressions, any groundwater present in the excavations 
would be removed through dewatering at the time of excavation. This alternative would 
rapidly remove contaminated soil in all 11 action areas at USS, in the locations shown on 
Figure 4-1. The primary soil contaminants that would be removed from the site are the COCs 
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listed in Table 4-1. Excavated soil will be transported off-site to a thermal desorption facility, 
as described in Section 4.4.1.2.2 for Alternative USS-2. 
 
Using the area assumptions as stated in Section 4.3 for surface and subsurface soil, 
approximately 1,062.3 cubic yards of soil would be removed from the site (about 1,593.45 
tons, assuming a density of 1.5 tons per cubic yard). Much of the excavated soil would be 
surface soil only (similar to Alternative USS-2), but deeper excavations would be required for 
action areas USS-A, USS-B, USS-C, and USS-D. The deeper excavations would remove 
contaminated soil to bedrock. 
 
Water samples from Monitoring Wells MW03USS and MW04USS had elevated levels of 
DRO, RRO, PAHs, and metals. This alternative assumes that saturated soil associated with 
MW03USS and MW04USS would be removed during soil excavation to bedrock. However, 
excavation is unlikely to completely remove all groundwater and saturated soil. Residual 
DRO, RRO, and PAHs that are not removed by excavation are assumed to attenuate over 
time. The limited groundwater does contain metals in excess of the 18 ACC 75 groundwater 
cleanup levels; however, as established in Section 4.3, the limited groundwater is not a media 
of particular concern. 
 
Much of the contamination associated with USS soil will be removed by excavation, thus 
minimizing further subsurface migration and accelerating natural attenuation processes. For 
purposes of cost estimating, natural attenuation processes are assumed to achieve soil and 
water cleanup goals within 10 years. During this post-excavation period of natural 
attenuation, annual groundwater monitoring is assumed, with samples to be analyzed for 
PHCs, VOCs, SVOCs, and metals. LUCs would be implemented and maintained to prevent 
human exposures to residual soil and groundwater contamination, and Five-Year Reviews 
would be required until contaminant concentrations decrease to concentrations that would 
allow unrestricted use of the site. 
 
Alternative USS-3 is evaluated in the following paragraphs. 
 
Protection of Human Health and the Environment. After completion, Alternative USS-3 
would be protective of human health and the environment. All soil with contaminants 
exceeding USS PCLs would be excavated and removed from the site, resulting in no 
remaining risks or hazards to human or ecological receptors. This alternative Passes this 
criterion. 
 
Compliance with ARARs. Alternative USS-3 will comply with ARARs, including: action-
specific ARARs governing excavation, transportation, treatment, and disposal of 
contaminated soil; chemical-specific ARARs governing cleanup levels; and location-specific 
ARARs governing actions within Site Summit Historic District. This alternative Passes this 
criterion. 
 
Long-Term Effectiveness and Permanence. Alternative USS-3 effectively prevents human 
and ecological receptors from being exposed to COCs in surface and subsurface soil. This 
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alternative, therefore, provides long-term effectiveness and permanence, and rates “High” for 
this criterion. 
 
Reduction in Toxicity, Mobility, or Volume through Treatment. Alternative USS-3 reduces 
the toxicity, mobility, or volume of soil contaminants at USS through excavation and off-site 
treatment. Groundwater contaminants would be reduced by natural attenuation processes. 
This alternative rates “Medium” for this criterion. 
 
Short-Term Effectiveness. Alternative USS-3 can be readily implemented, and the excavation 
component can be rapidly completed. Excavation, transportation, and treatment would be 
executed using methodology that prevents risk to human health and the environment during 
remedial activities. This alternative could be implemented so that it would have minimal or no 
impact on the surrounding community and environment. This alternative rates “High” for this 
criterion. The time reach RAOs is estimated at 10 years for residual groundwater and 
saturated soil not removed as part of the excavation. 
 
Implementability. Alternative USS-3 can be readily implemented at USS. Excavation 
equipment and treatment facilities are readily available. Methodology for assessing natural 
attenuation is well established. This alternative rates “High” for this criterion. 
 
Cost. A cost estimate for Alternative USS-3 is presented in Table 4-5. Capital costs included 
with this alternative include: pre-excavation delineation; mobilization; excavation, hauling, 
and off-site treatment; confirmation sampling; and site restoration. For the purpose of cost 
estimating, natural attenuation processes are assumed to achieve soil and water cleanup goals 
within 10 years, during which time monitoring will occur.. As detailed in Table 4-5, the 
estimated capital costs for Alternative USS-3 are approximately $652,000. Estimated NPV 
costs are $949,000 assuming a discount rate of 2 percent and $908,000 assuming a discount 
rate of 5 percent. 
 
Agency Acceptance. Alternative USS-3 protects human health and the environment and will 
comply with ARARs in a reasonable time frame. Agency acceptance will be assessed after 
agency comments have been received on this FS. 
 
Community Acceptance. Alternative USS-3 protects human health and the environment and 
will comply with ARARs in a reasonable time frame. Community acceptance will be assessed 
after the public notification period has concluded and comments from the public have been 
received on the Proposed Plan. 
 
Summary. Alternative USS-3 will eliminate surface and subsurface soil with contamination 
exceeding PCLs and will prevent exposures to contaminated groundwater by relying on 
LUCs. Impacted groundwater would be addressed via removal when encountered as part of 
excavation and monitored natural attenuation, exposures would be prevented with LUCs. This 
alternative will, thus, prevent human and ecological exposures to site contaminants and will 
achieve the RAOs for USS. 
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4.4.1.2.4 Alternative USS-4 – Soil Excavation with Offsite Treatment/Disposal, and In-
Situ Chemical Oxidation of Deep Soil and Groundwater 

 
Conceptual Approach. Alternative USS-4 incorporates many components of Alternatives 
USS-2 and USS-3, but includes in-situ treatment with chemical oxidants for groundwater and 
deep subsurface soil. This alternative would rapidly remove or treat contaminated soil and 
groundwater in Action Areas A through D at USS (the general location of deep contamination 
at USS), thereby protecting potential human and ecological receptors. Because this alternative 
would incorporate excavation and off-site treatment of soil and in-situ treatment of 
groundwater and deep soil, long-term monitoring and maintenance of LUCs would not be 
required. 
 
Surface soil with contamination exceeding surface soil PCLs would be excavated and treated 
off-site. As with Alternative USS-2, potential ecological risks posed by contaminated surface 
soil would be rapidly eliminated by surface soil excavation from nine of the 11 USS action 
areas (part of USS-A at SS13USS, all of USS-D through USS-K; Figure 4-1). Additionally, 
some of the impacted subsurface soil would be selectively excavated. Subsurface soil from 
action areas USS-A through USS-D would be partially excavated, but the deepest subsurface 
soil in these areas would not be removed. To allow continued groundwater monitoring, the 
screened intervals of existing wells would be avoided during excavation. Excavated soil will 
be transported off-site to a thermal desorption facility, as described in Section 4.4.1.2.2 for 
Alternative USS-2. An estimated 750 cubic yards (1,125 tons, assuming a soil density of 1.5 
tons per cubic yard) of impacted surface soil would be excavated. 
 
Areas where contaminated subsurface soil is not excavated would be treated concurrently 
with groundwater by using in-situ chemical oxidation (ISCO). The target ISCO treatment area 
is shown on Figure 4-1 (“Alt USS-4 ISCO Area”). This target treatment area has soil and 
groundwater with PHCs, PAHs, and VOCs exceeding PCLs in groundwater and soil. The 
target treatment area is approximately 5,300 square feet, and with an assumed treatment 
interval of 3 feet overlying bedrock, the total volume of soil and groundwater to be treated is 
about 590 cubic yards. 
 
For purposes of this FS, the assumed oxidant is RegenOx® manufactured by Regenesis (San 
Clemente, California). RegenOx® is a percarbonate-based oxidant that can effectively destroy 
the contaminants that are present in the USS subsurface, including PHCs, PAHs, and TCE. 
RegenOx® also releases oxygen, which will promote aerobic biodegradation of many of the 
contaminants present in the USS subsurface. The oxidant will be mixed into the subsurface 
with a backhoe or tracked excavator, added to excavations prior to backfilling, or injected to 
the subsurface as a slurry by direct push methods to target treatment areas. This treatment 
technology has been applied at similar sites in Alaska and shown to be effective in reduction 
and biodegradation of PHCs, PAHs, and TCE.  The costs and level of effort is based on 
general discussions with Regenesis to deploy and utilize the material. The costs provided are 
considered engineer’s estimates for a level of effort. 
 
After oxidant injection, short-term groundwater monitoring would be required to determine 
when cleanup goals are met. This alternative assumes that the existing monitoring wells 
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would be sufficient for performance monitoring. This alternative also assumes that a single 
oxidant injection and subsequent aerobic biodegradation would be sufficient to meet all 
cleanup goals for subsurface soil and groundwater and that all remediation goals for USS will 
be met within 3 years. 
 
As with Alternatives USS-2 and USS-3, the estimated surface and subsurface soil excavation 
volumes are uncertain, as is the actual volume of soil that must be removed from USS under 
this alternative. Similarly, the area of impacted USS groundwater that requires treatment is 
uncertain. The actual soil excavation volume and area of groundwater that must be treated 
could potentially be substantially greater than the estimates provided above. Pre-
implementation delineation would better define the lateral and vertical extents of soil to be 
excavated and groundwater to be treated, and appropriate confirmation samples would be 
taken to verify adequate remediation of the site. 
 
Following excavation and treatment of contaminated soil and in-situ treatment of subsurface 
soil and groundwater, no further contamination would remain on-site above PCLs. The 
limited groundwater does contain metals in excess of the 18 ACC 75 groundwater cleanup 
levels; however, as established in Section 4.3, the limited groundwater is not a media of 
particular concern. Human health and ecological risks would be eliminated, and no LUCs 
would be required to prevent human exposures to soil contamination. Future Five-Year 
Reviews would not be required at the site. 
 
Alternative USS-4 is evaluated in the following paragraphs. 
 
Protection of Human Health and the Environment. Alternative USS-4 would be protective 
of human health and the environment. All soil and groundwater with contaminants exceeding 
PCLs would be eliminated from the site, resulting in no remaining risks or hazards to human 
or ecological receptors. This alternative Passes this criterion. 
 
Compliance with ARARs. Alternative USS-4 will comply with ARARs, including: action-
specific ARARs governing excavation, transportation, treatment, and disposal of 
contaminated soil; chemical-specific ARARs governing cleanup levels; and location-specific 
ARARs governing actions within Site Summit Historic District. This alternative Passes this 
criterion. 
 
Long-Term Effectiveness and Permanence. Alternative USS-4 will effectively prevent 
human and ecological receptors from being exposed to COCs in surface and subsurface soil 
and groundwater. Contaminants would be permanently destroyed by off-site treatment of 
excavated soil or by in-situ chemical oxidation. This alternative, therefore, provides long-term 
effectiveness and permanence, and rates “High” for this criterion. 
 
Reduction in Toxicity, Mobility, or Volume through Treatment. Alternative USS-4 reduces 
the toxicity, mobility, or volume of contaminants at USS through treatment. This alternative 
rates “High” for this criterion. 
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Short-Term Effectiveness. Alternative USS-4 can be readily implemented and completed 
over a relatively short time frame. Excavation, transportation, and treatment would be 
executed using methodology that prevents risk to human health and the environment during 
remedial activities. ISCO would be implemented using methods to protect worker safety. This 
alternative could be implemented so that it would have minimal or no impact on the 
surrounding community and environment. This alternative rates “High” for this criterion. The 
time reach RAOs is estimated at 3 years following the in-situ treatment. 
 
Implementability. Alternative USS-4 can be implemented at USS. Excavation equipment and 
treatment facilities are available, as are chemical oxidants and application equipment.  The 
use of chemical oxidants can be unpredictable, given different soil conditions. Occasionally, 
additional or multiple applications may be required to fully treat the contaminant(s). This 
alternative rates “Medium” for this criterion. 
 
Cost. A cost estimate for Alternative USS-4 is presented in Table 4-5. Capital costs included 
with this alternative include: pre-implementation delineation; mobilization; excavation, 
hauling, and off-site treatment; confirmation sampling; chemical oxidant injection and post-
injection monitoring; and site restoration. No recurring costs (i.e., long-term monitoring or 
maintenance) are assumed, as remediation could be completed relatively quickly. As detailed 
in Table 4-5, estimated capital costs for Alternative USS-4 are approximately $615,000. NPV 
costs are $719,000 assuming a discount rate of 2 percent and $711,000 assuming an discount 
rate of 5 percent. Capital costs are similar to those of Alternative USS-3, but NPV costs are 
lower because recurring costs of future monitoring requirements would be eliminated. 
 
State Acceptance. Alternative USS-4 protects human health and the environment and will 
comply with ARARs in a reasonable time frame. Agency acceptance will be assessed after 
agency comments have been received on this FS. 
 
Community Acceptance. Alternative USS-4 protects human health and the environment and 
will comply with ARARs in a reasonable time frame. Community acceptance will be assessed 
after the public notification period has concluded and comments from the public have been 
received on the Proposed Plan. 
 
Summary. Alternative USS-4 will rapidly eliminate surface and subsurface soil 
contamination exceeding PCLs and will rapidly treat contamination in groundwater. This 
alternative will provide rapid and permanent treatment of contaminants and will not rely on 
long-term natural attenuation or ICs. This alternative will thus protect human health and the 
environment and will achieve the RAOs for USS. 
 
4.4.2 Comparative Analysis of Remedial Alternatives 
 
This section presents a comparative analysis of the four remedial alternatives evaluated for 
USS. The comparative analysis is intended to identify the advantages and disadvantages of 
each remedial alternative with respect to the two threshold criteria and five balancing criteria. 
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Based on the assessment of remedial alternatives above, the relative rankings of the four 
alternatives, based on the criteria presented would be from high to low, USS-3, USS-4, 
USS-2, and USS-1. 
 
4.4.2.1 Overall Protection of Human Health and the Environment 
 
This is one of the threshold criteria and an alternative is rated either Pass or Fail for this 
criteria. Alternative USS-1 (No Action) would not be protective of human health and the 
environment and would not mitigate any risks posed by surface soil to human and ecological 
receptors. Therefore, the No Action alternative Fails this criterion. 
 
Alternatives USS-2, USS-3, and USS-4 are protective of overall human health and the 
environment. Alternative USS-2 would use a combination of surface soil excavation and 
LUCs protect human health and the environment. Alternative USS-3 would protect human 
health and the environment by eliminating soil COCs above PCLs by excavation and off-site 
treatment, while relying on MNA to achieve groundwater cleanup goals and LUCs to prevent 
future exposures. Alternative USS-4 would protect human health and the environment by 
removal of surface soil and some subsurface soil contamination and by in-situ treatment of 
groundwater and deep soil contamination using chemical oxidation. Thus, Alternatives USS-
2, USS-3, and USS-4 Pass this criterion. 
 
4.4.2.2 Compliance with ARARs 
 
Compliance with ARARs is the second threshold criterion; alternatives either Pass or Fail. 
 
Alternative USS-1 (No Action) does not address chemical-specific ARARs. Therefore, the No 
Action alternative Fails this criterion. 
 
Alternative USS-2 prevents unacceptable human and ecological exposures to surface soil and 
would rely on natural attenuation to achieve PCLs in subsurface soil and groundwater. 
Alternative USS-3 would prevent unacceptable human and ecological exposures to surface 
and subsurface soil by complete excavation of soil exceeding PCLs, while relying on natural 
attenuation to achieve groundwater remediation goals. Alternative USS-4 would also achieve 
remediation goals through a combination of soil excavation and off-site treatment and in-situ 
chemical oxidation of soil and groundwater. 
 
Alternatives USS-2, USS-3, and USS-4 would be implemented to comply with all action-, 
chemical-, and location-specific ARARs. Alternatives USS-2, USS-3, and USS-4 all Pass this 
criterion. 
 
4.4.2.3 Long-Term Effectiveness and Permanence 
 
Alternative USS-1 (No Action) provides no long-term effectiveness or permanence, and rates 
“Low” for this criterion. 
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Alternative USS-2 would effectively, rapidly, and permanently reduce surface soil 
contaminant concentrations by excavation and treatment, and would achieve PCLs over time 
by natural attenuation of COCs in subsurface soil and groundwater. Alternative USS-3 would 
effectively, rapidly, and permanently reduce contaminant concentrations in most USS soil, but 
would rely on natural attenuation to achieve cleanup goals in residual saturated soils and 
groundwater not removed during excavation. Alternative USS-4 is the most aggressive 
alternative, and would provide the highest degree of long-term effectiveness and permanence 
through a combination of excavation and in-situ treatment. Alternatives USS-2, USS-3, and 
USS-4 rate “High” for this criterion. 
 
4.4.2.4 Reduction in Toxicity, Mobility, or Volume through Treatment 
 
Alternative USS-1 (No Action) would not reduce the toxicity, mobility, or volume of the 
COCs at USS and was, thus, rated “Low” for this criterion. Natural processes would act on 
COCs over time, but no monitoring would be conducted and the rate and extent to which 
contaminants would attenuate would not be known. 
 
Alternative USS-2 will rapidly and effectively reduce the toxicity, mobility, or volume of 
contaminants in surface soil, and toxicity, mobility, or volume of subsurface soil contaminants 
would be reduced over time via natural attenuation (which would be monitored for 
verification). Alternative USS-2 was rated “Medium” for this criterion.  
 
Alternative USS-3 would effectively reduce toxicity, mobility, or volume of contaminants in 
surface and subsurface soil. All soil exceeding PCLs would be excavated and treated, thereby 
rapidly reducing toxicity, mobility, or volume. However, residual contaminated saturated soil 
and groundwater not removed during excavation would be addressed over time by natural 
attenuation. Alternative USS-3 was rated “Medium” for this criterion. 
 
Alternative USS-4 is the most effective of these alternatives for reducing toxicity, mobility, or 
volume. All surface soil exceeding PCLs would be excavated and treated, thereby rapidly 
reducing ecological risks. Deeper soil would be selectively excavated, and groundwater and 
remaining deep soil would be treated in-situ by chemical oxidation. Alternative USS-4 was 
rated “High” for this criterion. 
 
4.4.2.5 Short-term Effectiveness 
 
Alternative USS-1 (No Action) would have no short-term impacts beyond the current risks 
posed by soil contaminants; it was rated “Medium” for this criterion. 
 
Alternatives USS-2, USS-3, and USS-4 each include excavation of surface and/or subsurface 
soil, which can be implemented safely. Alternative USS-4 would also include treatment of 
deep soil and groundwater with ISCO; this method would have additional occupational health 
risks. Alternatives USS-2, USS-3, and USS-4 can be executed using work practices that can 
minimize or eliminate risks to human health (workers or the surrounding community) and the 
environment during remedial activities. These alternatives were rated “High” for this 
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criterion. The estimated time to reach RAOs is 30 years for USS-2, 10 years for USS-3, and 3 
years for USS-3. 
 
4.4.2.6 Implementability 
 
Alternative USS-1 (No Action) requires no site work and is thus highly implementable. All 
components of Alternatives USS-2, USS-3, and USS-4 can be implemented at USS, although 
USS-3 is probably the most complicated due to deeper excavations. For implementability, 
Alternatives USS-1, USS-2, and USS-3 are rated “High”. Alternative USS-4 is rated 
“Medium” due to unpredictability associated with the chemical oxidation process. 
 
4.4.2.7 Cost 
 
Alternative USS-1 would have the lowest cost of the remedial alternatives considered. Of the 
active remedial alternatives considered, Alternative USS-2 has the lowest estimated costs. 
Alternatives USS-3 and USS-4 have similar capital costs, but USS-4 has lower estimated 
NPV costs due to fewer requirements for ongoing monitoring and maintenance (Table 4-5). 
 
4.4.2.8 State and Community Acceptance 
 
Alternative USS-1 would do nothing to further characterize or remediate the site and would 
not prevent potential human or ecological exposures to site contaminants. 
 
State and community acceptance of Alternatives USS-2, USS-3, and USS-4 will be assessed 
after comments have been received. 
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5.0 LOWER SITE SUMMIT 
 
This section summarizes the site background, nature and extent of contamination, and results 
of the recent risk assessments for LSS. RAOs, PCLs, and remedial alternatives are developed. 
Figure 5-1 presents an overview of the area, including the primary features of the site. 
 
5.1 BACKGROUND INFORMATION – LSS 
 
5.1.1 Site Information 
 
Site Description. LSS is located approximately 2 miles (by road) southwest of USS, at a 
topographically lower elevation (Figure 1-2). This area includes former Nike Hercules Missile 
storage, maintenance, and launch facilities. The LSS facility contained the equipment and 
resources required to assemble, test, and maintain the missiles and associated launchers. Like 
USS, LSS was designed to be self-sufficient with its own fuel oil storage, vehicle 
maintenance, power generation, and material storage. The primary features at LSS that have 
been investigated are shown on Figures 5-1 through 5-4 and are as follows: 

 Launch Control Building 

 Missile Launch Pad and Control Buildings 1 and 2 

 Vehicle Maintenance Shop 

 Electrical Substations B, D, and D2 

 Guided Missile Maintenance Facility 

 Missile Warhead Magazine 

 Septic Tank and Outfall 
 
None of these LSS facilities are currently in use, and many of the structures are in a state of 
disrepair. LSS is within the boundary of JBER, and the general area is used by military 
personnel for various aspects of military training. Legal access to the site is strictly controlled, 
but trespass onto the property is known to occur. Repair of the chain-link fence that surrounds 
LSS was identified as a high priority action in the Site Summit Retention Plan (CH2M Hill, 
2010). As of summer of 2012, some areas remained accessible through gaps or holes in the 
fencing. 
 
History. NSS was placed on the NRHP in 1995, and the designation includes LSS within the 
boundaries of the historical area. JBER is working with various other organizations to retain 
and preserve the historic structures at LSS, while improving safety and security (CH2M Hill, 
2010). Future plans for NSS (including LSS) include guided public tours of the historical 
area. 
 
Geology. The primary surficial material at LSS is composed of exposed weathered bedrock 
with gravelly fill material that was used to level the site during construction. Both well-
rounded and angular gravels were encountered during soil borings. This indicates that fill 
material was likely from both on-site and off-site sources, because well-rounded gravels 
would not be anticipated from weathered bedrock formation on the top of the mountain. Well-
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rounded gravels were limited to the former UST locations near the Launch Control Building. 
Sandy soils are present toward the edges of the LSS construction pad at varying depth 
intervals, which likely coincide with original, pre-site development contours. This thin, sandy 
soil layer quickly gives way to bedrock in most locations across LSS. 
 
Hydrogeology. Boreholes drilled to characterize groundwater at LSS encountered a shallow 
zone of saturation within the fill material that was placed on top of the existing topography. 
Groundwater was found only in seven borings that were converted to monitoring wells in the 
vicinity of the Launch Control Building/Former Motor Vehicle Pool Building (Monitoring 
Wells MW02 through MW07, and MW10; Figure 5-2). Groundwater here appears to be 
following the contours of the bedrock, because it is extremely shallow nearest the excavated 
bedrock behind the Launch Control Building, and the elevation of first-encountered 
groundwater steadily decreases as it heads downhill toward the northeast edge of the LSS 
construction pad. This perched groundwater aquifer appears to be discontinuous and possibly 
only on the east side of the facility, as evidenced by BH09LSS (Figure 5-2) that did not 
encounter groundwater and met with refusal at 25 feet bgs. 
 
No surface water bodies exist at LSS. Several small drainages and manmade ditches and 
culverts carry surface water away from the site during storm events, as shown on Figures 5-2 
and 5-3. There are no signs of significant erosion from runoff, and no significant runoff was 
noted during heavy precipitation that was encountered in 2011, while performing the RI field 
work. 
 
5.1.2 Nature and Extent of Contamination 
 
Due to past military activities and disposal practices at NSS, contaminants are present at LSS. 
The site was investigated as part of the PA/SI (Dowl/Ogden, 1996a,b) and the RI (USAF, 
2012a,b). The RI provides information about the current nature and extent of contamination at 
LSS. The following paragraphs summarize the nature and extent of contamination at LSS, 
organized by the features and potential contaminant sources that were investigated. 
 
These paragraphs describe COPCs that were detected above PALs, with the exceptions of 
methylene chloride (which is attributable to either laboratory contamination and detected at 
less than 10 times the level detected in the method blank, associated trip blank, or which had 
exceedances of the surrogate recovery) and metals that are below their respective 95 percent 
upper confidence limit for background at NSS. 
 
Launch Control Building – Possible leaks and spills from the former UST and former AST 
resulted in PHC and PAH contamination near the Launch Control Building. Additionally, 
TCE is found in the vicinity. Contaminants that exceeded PALs in surface or subsurface soil 
samples from near the Launch Control Building included: 

 DRO in surface soil (SS06LSS) at 1,110 mg/Kg. 

 DRO in subsurface soil (BH02LSS, BH07LSS, and TP05LSS); the highest concentration 
was 4,170 mg/Kg (BH02LSS at 10 feet bgs). 
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 Various chlorinated and non-chlorinated VOCs in subsurface soil (BH07LSS up to 6 feet 
bgs), including benzene up to 0.0497 mg/Kg and TCE up to 0.09 mg/Kg. 

 Benzo(a)pyrene and other PAHs in subsurface soil (TP05LSS, TP06LSS, and TP07LSS) 
at concentrations up to 35.7 mg/Kg and at depths of up to 2 feet bgs. 

 TCE in subsurface soil (TP04LSS, TP07LSS, TP08LSS, TP10LSS, and BH06LSS); the 
highest concentration was 0.613 mg/Kg (BH06LSS at 6 feet bgs). 

 Chromium in subsurface soil (TP09LSS and TP10LSS) with a maximum detection of 26.8 
mg/Kg (TP09LSS at 2.3 feet bgs). 

 
Contaminants that exceeded PALs in groundwater samples from near the Launch Control 
Building included (Figure 5-2): 

 DRO in three Monitoring Wells (MW02LSS, MW03LSS, and MW07LSS); the highest 
concentration was 29.4 milligrams per liter (mg/L) in MW03LSS. 

 TCE in one sample (MW06LSS) at 0.017 (mg/L). 

 Benzene in one sample (MW07LSS) at 0.0054 mg/L. 

 Arsenic in five wells (MW02LSS, MW03LSS, MW04LSS, MW05LSS, and MW10LSS), 
with a maximum detection of 32.3 µg/L in MW03LSS. 

 Lead in five wells (MW02LSS, MW03LSS, MW04LSS, MW05LSS, and MW10LSS), 
with a maximum detection of 33.3 µg/L in MW03LSS. 
 

Missile Launch Pad and Control Buildings 1 and 2 – PHCs and PAHs were detected in 
samples near the launch pads. Contaminants that exceeded PALs were present at the 
following sampling locations near these structures (Figures 5-2 and 5-3): 

 DRO in surface soil (SS09LSS, SS10LSS, and SS12LSS) at concentrations up to 7360 
mg/Kg. 

 Benzo(a)pyrene in surface soil (SS10LSS and SS12LSS) at concentrations up to 2.55 
mg/Kg. 

 Arsenic in surface soil samples (SS07LSS through SS14LSS), with a maximum 
concentration of 8.98 mg/Kg (SS10LSS at 0.5 feet bgs). 

 Arsenic in subsurface soil at BH09LSS at 4.88 mg/Kg (1-foot bgs) and 4.14 mg/Kg (2 feet 
bgs). 

 Chromium in surface soil samples (SS07LSS, SS08LSS, SS09LSS, SS10LSS, SS12LSS 
SS13LSS, and SS14LSS), with a maximum concentration of 44.7 mg/Kg (SS13LSS at 0.5 
feet bgs). 

 Chromium in subsurface soil at 29.3 mg/Kg (BH09LSS at 2 feet bgs). 
 
Vehicle Maintenance Shop – Disposal of waste oils and cleaning fluids from the Vehicle 
Maintenance Shop to the ground surface presumably caused soil contamination near this 
feature. Contaminants exceeded PALs at the following sampling locations in the vicinity of 
this facility (Figure 5-2): 
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 TCE in surface soil (SS17LSS) at 0.022 mg/Kg. 

 TCE in subsurface soil (BH01LSS) at concentrations up to 0.151 mg/Kg and at depths up 
to 10 feet bgs. 

 DRO in surface soil (SS15LSS) at 973 mg/Kg. 

 Arsenic in surface soil (SS15LSS through SS19LSS), with a maximum detection of 10.5 
mg/Kg (SS19LSS at 0.5 feet bgs). 

 Arsenic in subsurface soil in BH01LSS at 7.51 mg/Kg (2-4 feet bgs) and 6.91 mg/Kg (8-1 
feet bgs). 

 Chromium (total) in surface soil (SS16LSS, SS18LSS, and SS19LSS), with a maximum 
detection of 46.1 mg/Kg (SS19LSS at 0.5 feet bgs). 

 Nickel in subsurface soil at 143 mg/Kg (BH01LSS at 8 to 10 feet bgs). 
 
Electrical Substation B – Small areas of surface soil are impacted with PHCs, possibly due 
to spills of dielectric fluids from transformers; no PCBs were detected above their PALs in 
samples taken near this feature. TCE was detected in surface soil, and was presumably used as 
a cleaning solvent for electrical equipment. Contaminants that exceeded PALs were present at 
the following sampling locations in the vicinity of Electrical Substation B (Figure 5-2): 

 TCE in surface soil from SS24LSS and SS28LSS at concentrations of 116 and 0.290 
mg/Kg, respectively. 

 DRO in surface soil from SS28LSS at 450 mg/Kg. 

 Arsenic in two surface soil sample locations (SS24LSS and SS28LSS), with a maximum 
detection of 19 mg/Kg (SS24LSS at 0.5 feet bgs). 

 
Electrical Substations D and D2 – Small areas of soil near these features are impacted with 
TCE, which was presumably used as a solvent for cleaning electrical equipment. All sample 
locations were analyzed for PCBs, however there were no detections, which is in line with 
having dry-type transformers rather than oil-filled transformers. 
 
Contaminants that exceeded PALs were present at the following sampling locations in the 
vicinity of Electrical Substation D (Figure 5-2): 

 TCE in subsurface soil from TP02LSS at concentrations up to 0.257 mg/Kg and at depths 
of up to 6 feet bgs. 

 Arsenic in surface soil (SS40LSS and SS41LSS) at 5.5 and 5.95 mg/Kg, respectively, and 
in subsurface soil (TP02LSS at 6 feet bgs) at 7.26 mg/Kg. 

 Chromium in one surface soil samples (SS41LSS) at 39.3 mg/Kg and in subsurface soil 
(TP02LSS) at 31 mg/Kg. 

 
Contaminants that exceeded PALs were present at the following sampling locations in the 
vicinity of Electrical Substation D2 (Figure 5-3): 
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 TCE in surface soil from SS50LSS at 0.139 mg/Kg. 

 TCE in subsurface soil from TP03LSS (2 feet bgs) at 0.171 mg/Kg. 

 Chromium in subsurface soil from BH01LSS (8 to 10 feet bgs) at 171 mg/Kg. 

 Nickel in subsurface soil from BH01USS (8 to 10 feet bgs) at 143 mg/Kg. 
 
Septic Tank and Outfall – Contaminants are present in surface and subsurface soil near the 
pump house and the septic system outfall. The following COPCs were detected above their 
PALs in samples taken near the septic tank (Figure 5-2): 

 DRO and RRO in surface soil (SS53LSS) at concentrations of 4,960 and 24,400 mg/Kg, 
respectively. 

 Benzo(a)pyrene in surface soil (SS59LSS) at 0.568 mg/Kg. 

 TCE in subsurface soil (TP01LSS) at 0.362 mg/Kg in a sample from 8 feet bgs. 

 Arsenic in surface soil (SS53LSS and SS59LSS) at 9.49 and 7.07 mg/Kg respectively. 

 Arsenic in subsurface soil (TP01LSS at 8 feet bgs) at a maximum concentration of 7.86 
mg/Kg. 

 Chromium in surface soil (SS53LSS and SS59LSS) at 65 and 31.2 mg/Kg respectively. 

 Chromium in subsurface soil (TP01LSS at 8 feet bgs) at a maximum concentration of 34.5 
mg/Kg. 

 
In the surface soil sample (SS60LSS) collected directly beneath the septic system outfall 
(Figure 5-4), the following constituents exceeded their PALs: 

 DRO at 1,230 mg/Kg. 

 Benzo(a)pyrene and other PAHs. 

 Four metals (arsenic, cadmium, chromium, and mercury). 
 
In the surface soil sample (SS61LSS) collected downslope of the septic system outfall (Figure 
5-4), DRO detected at 442 mg/Kg exceeded the PAL. 
 
5.1.2.1 Contaminants of Concern 
 
Based on results of the PA/SI (Dowl/Ogden, 1996a,b) and the RI (USAF, 2012a,b), the 
following types of contaminants were detected in environmental samples from LSS: 

 PHCs, including DRO and RRO. 

 Metals. 

 VOCs, including fuel-related constituents and chlorinated solvents. 

 SVOCs, including PAHs. 
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Table 5-1 lists COCs at LSS. Figures 5-2 through 5-4 show LSS sampling locations, and 
Tables A-4, A-5, and A-6 in Appendix A present data for positively detected analytes in LSS 
surface soil, subsurface soil, and water samples, respectively. 
 
5.1.2.2 Sources and Release Mechanisms 
 
Multiple contaminant sources were identified and investigated at LSS during the PA/SI and 
the RI. Based on the results of these investigations, the contaminant sources and release 
mechanisms identified at LSS are discussed below. 
 
Launch Control Building – Two primary sources of contamination were located near the 
Launch Control Building: a former UST on the west side of the building and a former AST on 
the east side of the building. RI analytical results indicate that surface and/or subsurface fuel 
releases occurred from these tanks. The presence of PHCs, VOCs, and SVOCs, along with the 
discontinuous presence of TCE, at LSS suggests that surface spills of petroleum (possibly 
mixed with solvents) occurred in this area. 
 
Missile Launch Pad and Control Buildings 1 and 2 – Surface soil analytical results indicate 
several possible release mechanisms near these features: surface spills of fuel, spills of 
lubricants used for the cable or guide rails, and combustion byproducts from missile launches. 
 
Vehicle Maintenance Shop – The source of contamination at the Vehicle Maintenance Shop 
is presumably discharge of waste oil, vehicular fluids, and/or cleaning fluids from either the 
lube pit or directly onto the ground surface during operation of the facility. 
 
Electrical Substation B – PHCs and TCE were detected near this substation. The DRO 
detections are presumably from spills of non-PCB-containing dielectric fluid in the former 
transformers. The TCE was presumably used as a solvent for cleaning the transformers leads 
and connections. 
 
Electrical Substations D and D2 – TCE detected in small areas of subsurface soil was 
presumably used as a solvent for cleaning the transformers leads and connections. 
 
Septic Tank and Outfall – A range of COPCs, including TCE, PHCs, PAHs, and metals, 
suggests that waste oil, diesel fuel, and cleaning fluids were released to the ground surface 
near the pump house. 
 
5.1.3 Contaminant Fate and Transport 
 
Contaminants in LSS surficial soils may be transported through: surface runoff, weathering 
and erosion, wind-blown particulates, infiltration and percolation of groundwater, and 
accumulation into the food chain via biota uptake. Volatile chemicals in surface soils, 
subsurface soils, and groundwater may diffuse into ambient air. 
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Table 5-1 LSS Contaminants of Concern by Media and Proposed Cleanup Levels 

COC by Media 
Maximum 
Detection  

Detection 
Frequency 

PCL1 PCL Basis 

Surface Soil (0 to 2 feet bgs) 

 Total Petroleum Hydrocarbons (mg/Kg) 

Diesel Range Organics (DRO) 7,360 29 of 37 250 ADEC gw 

Residual Range Organics (RRO) 24,400 37 of 37 120 ERBCL 

 Metals (mg/Kg) 

Arsenic 19 34 of 34 12.5 Site-Specific Background2 

Cadmium 15.6 34 of 34 1.49 ERBCL 

Chromium, Total 65 34 of 34 38.0 Site-Specific Background2 

Mercury 1.92 34 of 34 1.4 ADEC gw 

 Volatile Organic Compounds (mg/Kg) 

Trichloroethene (TCE) 0.290 13 of 37 0.020 ADEC gw 

 Semi-Volatile Organic Compounds (mg/Kg) 

Benzo(a)pyrene 2.83 12 of 37 0.744 RBCL 

Benzo(b)fluoranthene 6.15 11 of 37 1.89 ERBCL 

bis(2-ethylhexyl) Phthalate 5.44 3 of 37 0.549 ERBCL 

Chrysene 3.28 11 of 37 2.14 ERBCL 

Pentachlorophenol 46.5 1 of 37 2 LOQ 

Pyrene 7.27 19 of 37 2.8 ERBCL 

Subsurface Soil (greater than 2 feet bgs) 

 Total Petroleum Hydrocarbons (mg/Kg) 

Diesel Range Organics (DRO) 4,170 13 of 36 250 ADEC gw 

 Metals (mg/Kg) 

Chromium, Total 171 21 of 21 38.0 Site-Specific Background2 

Nickel 143 21 of 21 86 ADEC gw 

 Volatile Organic Compounds (mg/Kg) 

1,1,2,2-Tetrachloroethane 1.210 1 of 36 0.025 LOQ 

1,1,2-Trichloroethane 1.650 1 of 36 0.025 LOQ 

1,2,3-Trichlorobenzene 0.131 1 of 36 0.025 LOQ 

1,2,3-Trichloropropane 0.491 1 of 36 0.025 LOQ 

1,2-Dibromo-3-chloropropane 3.040 1 of 36 0.100 LOQ 

2-Hexanone 0.942 1 of 36 0.250 LOQ 

Benzene 0.0497 3 of 36 0.025 ADEC gw 

Trichloroethene (TCE) 0.613 21 of 36 0.020 ADEC gw 
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COC by Media 
Maximum 
Detection  

Detection 
Frequency 

PCL1 PCL Basis 

 Semi-Volatile Organic Compounds (mg/Kg) 

Benzo(a)anthracene 37 6 of 36 3.6 ADEC gw 

Benzo(a)pyrene 35.7 5 of 36 2.1 ADEC gw 

Benzo(b)fluoranthene 40.1 5 of 36 12 ADEC gw 

Dibenz(a,h)anthracene 6.12 2 of 36 4 ADEC gw 

Groundwater 

Total Petroleum Hydrocarbons (mg/L) 

Diesel Range Organics (DRO) 29.4 6 of 8 0.308 RBCL 

 Metals (mg/L)     

Arsenic 0.0322 8 of 8 0.000327 RBCL 

Lead 0.0333 6 of 8 0.015 ADEC gw 

Vanadium 0.137 7 of 8  0.0307 RBCL 

Volatile Organic Compounds (mg/L) 

Benzene 0.00539 1 of 8 0.005 ADEC gw 

Naphthalene 0.168 3 of 8 0.0163 RBCL 

Trichloroethylene (TCE) 0.0175 2 of 8  0.00256 RBCL 

Semi-Volatile Organic Compounds (mg/L) 

2-Methylnaphthalene 0.0735 3 of 8 0.0257 RBCL 

Key: 
1 – PCLs are proposed only for contaminants and media with analytical results exceeding the proposed PCL. Appendix 

A includes more detailed derivation of COCs and PCLs. 
2 – Site-specific background values calculated during the RI (USAF, 2012b,c) 
ADEC – Alaska Department of Environmental Conservation 
bgs – below ground surface 
COC – contaminant of concern 
ERBCL – Ecological risk-based concentration level (calculated in the HHERA, USAF, 2012c) 
gw – migration-to-groundwater 
HHERA – Human Health and Ecological Risk Assessment 
LOQ – limit of quantitation 
mg/Kg – milligrams per kilogram 
mg/L – milligrams per liter 
PCL – proposed cleanup level 
RBCL – Risk-based concentration level (calculated in the HHERA, USAF, 2012c)

 
The groundwater present at LSS (observed in MW02LSS through MW07LSS, and 
MW10LSS) may potentially mobilize through fractures in bedrock, or along the surface of the 
underlying bedrock, and emerge as surface water downgradient. Groundwater at LSS is 
expected to have limited mobility, and it is anticipated that any groundwater leaving the site is 
likely to migrate past the three sentry wells (MW04LSS and MW05LSS to the northeast; 
MW10LSS to the southeast). If transport through fractured bedrock is occurring, it is possible 
that the three sentry wells may not observe the transport. Surface water and sediment are 
seasonally present in small, ephemeral swales or gullies to the south and east of LSS. Surface 



 

Nike Site Summit Page 5-17 
Feasibility Study – Final February 2013 

water runoff and LSS groundwater that emerges as surface water to the east of LSS would be 
captured by the unnamed creek prior to the ponded area created by the weir at Area C. 
Surface water runoff and groundwater that emerges as surface water on the slope south of 
LSS would be captured by the unnamed creek downgradient of Area C. 
 
Surface water and groundwater originating at LSS would eventually reach Ship Creek and be 
within the ADEC Drinking Water Protection Area for Surface Water, Zone C (watershed) for 
Upper Ship Creek. LSS is approximately 0.4 miles upgradient from the Zone B Surface Water 
(1-mile buffer) Drinking Water Protection Area and 1.6 miles upgradient from the Zone A 
Surface Water (1,000-foot buffer) Drinking Water Protection Area, as defined by the ADEC 
Drinking Water Program (Figure 1-3). The unnamed creek present at the base of valley 
represents the surface water divide, and presumed hydrologic groundwater divide between the 
east (NSS) and west (Arctic Valley Ski Area) ridgelines within Arctic Valley. This unnamed 
creek is a tributary of Upper Ship Creek, which is the basis for the Drinking Water Protection 
Area. 
 
5.1.4 Baseline Risk Assessment 
 
Following the RI, an HHERA was completed for LSS (USAF, 2012c). The results of these 
risk assessments are summarized in the following paragraphs. 
 
Estimated ILCR and HI for exposures to LSS surface soil, subsurface soil, and groundwater 
are summarized in Table 5-2. 
 

Table 5-2 LSS Human Health Risk Calculation Summary 

Media 
Site Workers Site Visitors Residential 

ILCR HI ILCR HI ILCR HI 

Indoor Air1 1E-05 0.6 NA NA 2E-05 0.8 

Indoor Air2 3E-06 1 NA NA 5E-06 1 

Surface Soil 1E-04 0.07 9E-06 0.006 3E-04 0.6 

Subsurface Soil 2E-04 1 2E-05 0.1 4E-04 3 

Groundwater 3 NA NA NA NA 1E-03 29 

Groundwater 4 NA NA NA NA 2E-03 31 

Groundwater5 NA NA NA NA 2E-04 10 

Groundwater6 NA NA NA NA 2E-05 7 

Key: 
1 – Derived from groundwater measured at MW07LSS (naphthalene). 
2 – Derived from groundwater measured at MW06LSS (trichloroethylene). 
3 – Derived from MW03LSS groundwater (potable use unfiltered, trivalent chrome). 
4 – Derived from MW03LSS groundwater (potable use unfiltered, hexavalent chrome). 
5 – Derived from MW03LSS groundwater (potable use filtered). 
6 – Derived from MW06LSS groundwater (trichloroethylene). 
HI – hazard index 
ILCR – incremental lifetime cancer risk 
LSS – Lower Site Summit 
NA – not applicable 

Bold indicates exceedence of Alaska Department of Environmental Conservation acceptable risk criterion. 
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Based on the HHERA results, the estimated noncarcinogenic HI is less than or equal to 
ADEC’s acceptable criterion of 1.0, but the estimated carcinogenic risks to current and future 
site workers exceed ADEC’s acceptable risk criterion of 1×10-5 for exposures to surface and 
subsurface soil. The primary risk contributors for surface soil were PAHs and 
pentachlorophenol, while the primary risk contributors for subsurface soil were 1,2,3-
trichloropropane and 1,2-dibromo-3-chloropropane. 
 
For current and future site visitors, the estimated noncarcinogenic HI is less than ADEC’s 
acceptable criterion of 1.0. The estimated carcinogenic risk to current and future site visitors 
exceeds ADEC’s acceptable risk criterion of 1×10-5 only for exposures to subsurface soil. 
Under this exposure scenario, the primary risk contributor was 1,2-dibromo-3-chloropropane 
in subsurface soil. 
 
Several hypothetical future residential exposure scenarios were assessed. The most 
conservative scenario assumed that groundwater is not filtered before use and that all 
chromium is present as hexavalent chromium. Assessed exposure pathways included vapor 
intrusion to indoor air, exposures to surface and subsurface soil, and potable use of 
groundwater. The cumulative carcinogenic risk and noncarcinogenic HI estimates for a 
hypothetical future resident across all exposure media were 5 × 104 and 14, respectively, for 
non-PHC COPCs, exceeding ADEC’s acceptable criteria. The primary contributors to a 
carcinogenic risk estimate in excess of 1 × 10-5 and the HI in excess of 1.0 are as follows: 

 Naphthalene and TCE in modeled indoor air. 

 Arsenic, pentachlorophenol, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, 
and dibenz(a,h)anthracene in surface soil.  

 1,1,2-Trichloroethane, 1,2,3-trichloropropane, and 1,2-dibromo-3-chloropropane in 
subsurface soil. 

 Metals, naphthalene, and 2-methylnaphthalene in groundwater. 
 
The cumulative noncarcinogenic HI estimate for a hypothetical future resident exposed to 
PHC-related COPCs was 95. The acceptable noncarcinogenic HI criterion of 1 was exceeded 
in groundwater, and the primary contributor was DRO (detected at 29.4 mg/L in a sample 
from MW03LSS). 
 
HQ and HI were estimated for mammalian and avian receptors exposed to contaminants in 
LSS surface soil and cumulative HI’s and are summarized in Table 5-3. 
 
Mammals. Ecological HQ estimates in excess of 1.0 were calculated for the tundra vole, 
masked shrew, and least weasel. The highest HQ estimate (38) for mammalian receptors was 
calculated for the tundra vole and was attributable to RRO in surface soil (as high as 24,400 
mg/Kg at SS53LSS). Other COPECs with HQ estimates in excess of 1.0 for mammals include 
cadmium (maximum of 15.6 mg/Kg at SS60LSS), bis(2-ethylhexyl)phthalate (maximum of 
5.44 mg/Kg at SS60LSS), pentachlorophenol (maximum of 46.5 mg/Kg at SS60LSS), and 
PAHs (present at several locations). 
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Table 5-3 LSS Ecological Risk Calculation Summary 

Hazard Index 
Tundra 

Vole 
Masked 
Shrew 

Least 
Weasel 

American 
Robin 

Dark-eyed 
Junco 

Northern 
Shrike 

Cumulative Gastrointestinal 0.0000002 0.00000009 0.00000007 -- -- -- 

Cumulative Growth/Body Weight  5 9 0.3 3 2 0.8 

Cumulative Kidney  0.0002 0.0008 0.000001 -- -- -- 

Cumulative Liver  0.0004 0.05 0.0002 -- -- -- 

Cumulative Mortality  -- -- -- 1 0.3 0.4 

Cumulative Neurotoxicity  0.001 0.000003 0.000002 -- -- -- 

Cumulative No Adverse Effects  0.0002 0.03 0.0001 -- -- -- 

Cumulative PAH  7 25 0.2 3 2 0.8 

Cumulative PHC  39 22 17 0.8 0.4 0.1 

Cumulative Reproductive  5 9 0.3 11 0.3 3 

Key: 
-- not available 
LSS – Lower Site Summit 
PAH – Polycyclic Aromatic Hydrocarbons  
PHC - petroleum hydrocarbon 

Bold indicates exceedance of the Alaska Department of Environmental Conservation's acceptable hazard criterion. 

 
Birds. Ecological HQ estimates in excess of 1.0 were calculated for the American robin, dark-
eyed junco, and northern shrike. The highest HQ estimate (9.9) was calculated for the 
American robin and was attributable to bis(2-ethylhexyl)phthalate in soil (SS60LSS only). 
Other COPECs with HQ estimates in excess of 1.0 were pentachlorophenol and pyrene. 
 
RBCLs and ERBCLs for LSS contaminants were calculated and presented in the HHERA. 
These concentrations are evaluated and discussed as potential PCLs for LSS, as discussed in 
Section 5.3. Further details of the estimated human health and ecological risks and hazards at 
LSS are presented in the NSS HHERA Report (USAF, 2012c). 
 
5.2 REMEDIAL ACTION OBJECTIVES – LSS 
 
RAOs established to protect human health and the environment at LSS are based on the 
results of historical investigations, the analytical results from the RI (USAF, 2012a,b), the 
findings of the HHERA (USAF, 2012c), and ADEC cleanup levels listed in 18 AAC 75. 
 
5.2.1 Human Health RAO  
 
The human health CSM developed for LSS in the HHERA (USAF, 2012c) identified 
potentially complete exposure pathways to surface soil, subsurface soil, indoor air, and 
groundwater for the following potential receptor groups: 

 Current and Future Site Worker 

 Current and Future Site Visitor 

 Hypothetical Future Resident 
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Based on these findings, the human health RAO for LSS is as follows: 

 Prevent unrestricted use of surface soil, subsurface soil, and groundwater with 
contaminant concentrations that exceed ADEC cleanup levels or other appropriate risk-
based cleanup levels. The primary contaminants that exceeded these levels and 
contributed to USS human health risks were as follows: 

Surface soil: 

 Arsenic 
 Pentachlorophenol 
 Benzo(a)pyrene 
 Benzo(b)fluoranthene 
Subsurface soil: 

 1,1,2-Trichloroethane 
 1,2,3-Trichloropropane  
 1,2-dibromo-3-chloropropane 

Groundwater: 

 DRO 
 Arsenic 
 Total chromium 
 Vanadium 
 2-Methylnaphthalene 
 Naphthalene 
 TCE 
 

5.2.2 Ecological RAOs 
 
The ecological CSM developed for LSS in the HHERA identified avian and mammalian 
receptors that could potentially be exposed to contaminants in surface soil. The ecological 
RAOs for LSS are as follows: 

 Prevent exposure of ecological receptors to LSS surface soil contaminants. The primary 
contaminants that exceeded these levels and contributed to LSS ecological receptor health 
risks were as follows: 

 RRO 
 Cadmium 
 bis(2-ethylhexyl)phthalate 
 Pentachlorophenol 
 Benzo(a)pyrene 
 Benzo(b)fluoranthene 
 Chrysene 
 Pyrene 

 Prevent soil concentrations that remain in place from posing a threat to groundwater 
through soil (surface and/or subsurface) leachability, by exceeding 18 ACC 75 migration-
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to-groundwater cleanup levels. The primary contaminants that exceeded these levels were 
as follows: 

 DRO 
 Chromium 
 Nickel 
 Mercury 
 TCE 
 Pentachlorophenol 
 1,1,2,2-Tetrachloroethane 
 1,1,2-Trichloroethane 
 1,2,3-Trichlorobenzene 
 1,2,3-Trichloropropane 
 1,2-dibromo-3-chloropropane 
 2-Hexanone 
 Benzene 
 Benzo(a)anthracene  
 Benzo(a)pyrene 
 Benzo(b)fluoranthene 
 Dibenz(a,h)anthracene 

 
5.3 PROPOSED CLEANUP LEVELS AND ACTION AREAS – LSS 
 
The nature and extent of soil and groundwater contamination at LSS indicates that site 
contamination poses potential human health and ecological risks. This section presents the 
PCLs and the action areas for LSS. PCLs have been developed for surface soil, subsurface 
soil, and groundwater for the protection of human and ecological receptors at LSS. 
 
5.3.1 Soil PCLs 
 
PCLs for positively identified contaminants in surface and subsurface soil at LSS are 
presented in Table 5-1, along with the basis for selection of the PCL. For most contaminants, 
PCLs are consistent with the cleanup levels found in 18 AAC 75. However, PCLs for several 
constituents are lower and are based on more conservative exposure assumptions. For 
example, the ADEC cleanup level provided in Table B2 of 18 AAC 75, for a direct contact 
exposure pathway, for RRO in soil is 10,000 mg/Kg. The PCL for RRO in surface soil, 
however, is 120 mg/Kg, based on the calculated ERBCL for RRO in surface soil (USAF, 
2012c). This lower PCL for RRO will protect ecological receptors potentially exposed to 
RRO in surface soil. Section 2.6 establishes the basis for selection of PCLs. 
 
For metals in soil, analytical results were first compared with the background concentration. If 
a metal was detected above its background concentration, the analytical result was then 
compared to the PCL. Metals results above both the background concentration and the PCL 
were selected for further evaluation. 
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5.3.2 Groundwater PCLs 
 
PCLs for positively identified contaminants in LSS groundwater samples are presented in 
Table 5-1, along with the basis for selection of the PCL. PCLs are based on the lower of either 
the cleanup levels found in 18 AAC 75, or the RBCLs as calculated in the HHERA (USAF, 
2012c). Section 2.6 establishes the basis for selection of PCLs. 
 
5.3.3 Evaluation of LSS Soil and Groundwater Action Areas 
 
Based on these soil and groundwater PCLs and the available analytical data for the site, action 
areas were evaluated for LSS. Action areas are defined as areas of LSS where RI sample 
results exceed the applicable PCLs. LSS soil data are compared to soil PCLs in Tables A-4 
and A-5 of Appendix A, and LSS groundwater data are compared to groundwater PCLs in 
Table A-6 of Appendix A. 
 
Based on RI sample results, 21 action areas, labeled A through U, were identified for LSS. 
These action areas are summarized in Table 5-4 and are shown on Figures 5-2 through 5-4. 
These action areas include areas of surface soil, subsurface soil, and/or groundwater with 
concentrations exceeding the PCLs. These areas are the focus of the evaluations for remedial 
responses as presented in Sections 5.4.1.2.1 through 5.4.1.2.4. 
 

For all LSS sampling locations at which COCs were detected above their PCLs (in both soil 
and groundwater), the lateral and vertical extents of contamination are not well defined. For 
purposes of developing an estimated volume of contaminated media for this FS, an area of 10 
feet by 10 feet was assumed for all surface soil, borehole, and test pit locations, centered on 
the sampling location. For proximal sampling locations with results exceeding PCLs, action 
areas were assumed to include the proximal sampling locations and area between the 
sampling locations. Impacted surface soil locations (identified in Table 5-4) were assumed to 
have a 1-foot depth of impacted soil, and impacted subsurface soil was assumed to extend to 
the deepest sampling location with concentrations exceeding PCLs. 
 
Because of the uncertainties in delineation, the resulting area and volume estimates provided 
in Table 5-4 are uncertain, which will result in a similar degree of uncertainty in the cost 
estimates that are included for LSS remedial alternatives. Because these uncertainties apply to 
all evaluated remedial alternatives, the uncertain volumes of contaminated media should not 
adversely affect the conclusions of the FS. As part of any remedial actions that are 
implemented at LSS, both lateral and vertical delineation will be completed during a remedial 
design stage (pre-implementation) to more precisely define the action area. Additionally, post-
remediation confirmation sampling will be completed to verify that contaminated media has 
been adequately addressed. 
 
The Air Force acknowledges that the information available only allows for estimates of action 
areas that require remediation. However, the Air Force considers this information a valid basis 
to evaluate remedies that will be protective of human health and ecological receptors. Based 
on the physical settings and lithology of NSS, the Air Force does not consider that evaluations 
or recommendations would change if volumes of impacted action areas did change. 
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Table 5-4 LSS Soil Volume Estimates by Action Area 

Action 
Area 

Sample Location(s) Figure 
Assumed Area 

(ft2) 
Depth 

(ft) 
Volume 

(ft3) 
Volume 

(yd3) 
Tons1 COCs above PCLs 

A SS41LSS 5-2 100 1 100 3.7 5.6 Chromium 

B SS12LSS, SS13LSS 5-2 1,000 1 1,000 37.0 55.6 
PHCs, PAHs, cadmium, and 
chromium (SS13LSS only) 

C SS11LSS 5-2 100 1 100 3.7 5.6 PHCs (RRO only) 

D TP02LSS 5-2 100 6 600 22.2 33.3 TCE only 

E SS53LSS, SS59LSS 5-2 450 1 450 16.7 25.0 
DRO, RRO, PAHs, and chromium 
(SS53LSS only) 

F TP01LSS 5-2 100 8 800 29.6 44.4 TCE only 

G (surface) SS15LSS - SS18LSS 5-2 900 1 900 33.3 50.0 PHCs at surface 

G (deep) BH01LSS 5-2 100 10 1,000 37.0 55.6 TCE, chromium, and nickel 

H SS19LSS 5-2 100 1 100 3.7 5.6 
PHCs (DRO & RRO), cadmium, 
and chromium 

I 
BH02LSS/MW02LSS, 
BH03LSS/MW03LSS 

5-2 576 12 6,912 256.0 384.0 
DRO and TCE in soil; DRO and 
PAHs in groundwater; arsenic, lead, 
and vanadium in groundwater   

J BH04LSS/MW04LSS 5-2 100 16 1,600 59.3 88.9 
TCE in groundwater and deepest 
soil sample ; arsenic, lead, and 
vanadium in groundwater   

K 
BH06LSS/MW06LSS, 
TP09LSS, TP10LSS 

5-2 512 6 3,072 113.8 170.7 
TCE in soil and groundwater; 
arsenic in groundwater 

L MW05LSS 5-2 100 16 1,600 59.3 88.9 
DRO in groundwater; arsenic, lead, 
and vanadium in groundwater   

M SS06LSS 5-2 100 1 100 3.7 5.6 PHCs 

N SS24LSS, SS28LSS 5-2 320 1 320 11.9 17.8 
TCE, DRO (SS28LSS only), and 
arsenic (SS24LSS only) 

O BH10LSS/MW10LSS 5-2 100 14 1,400 51.9 77.8 
TCE in soil sample; DRO in 
groundwater; arsenic, lead, and 
vanadium in groundwater   
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Action 
Area 

Sample Location(s) Figure 
Assumed Area 

(ft2) 
Depth 

(ft) 
Volume 

(ft3) 
Volume 

(yd3) 
Tons1 COCs above PCLs 

P TP04LSS 5-2 100 8 800 29.6 44.4 TCE only 

Q 
BH07LSS/MW07LSS, 
TP06LSS, TP07LSS, 
TP08LSS 

5-2 896 2.8 2,509 92.9 139.4 
PHCs, PAHs, TCE, benzene; 
arsenic, and vanadium in 
groundwater   

R SS09LSS, SS10LSS 5-3 1,000 1 1,000 37.0 55.6 PHCs, PAHs 

S TP03LSS 5-3 100 6 600 22.2 33.3 TCE only 

T SS50LSS 5-3 100 1 100 3.7 5.6 RRO, TCE 

U SS60LSS, SS61LSS 5-4 1,800 1 1,800 66.7 100.0 
PHCs (SS60LSS and SS61LSS); 
PAHs, cadmium, chromium, and 
mercury metals (SS60LSS only) 

Total 27,113 1,004 1,506 

Key: 
1– Assumed soil density is 1.5 tons per cubic yard. 
COC – contaminant of concern 
DRO – diesel range organics 
ft – foot, feet 
ft2 – square feet 
ft3 – cubic feet 
LSS – Lower Site Summit 
PAH – polynuclear aromatic hydrocarbon 
PCL – proposed cleanup level 
PHC – petroleum hydrocarbon 
RRO – residual range organics 
TCE – trichloroethylene 
yd3 – cubic yards 
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In terms of contaminants that produced action areas: 

 PHCs (specifically DRO and RRO) were the most common contaminants exceeding the 
applicable PCLs. 

 TCE exceeded its soil PCL (0.020 mg/Kg) in 27 of 73 LSS soil samples analyzed for 
TCE. TCE is widely distributed in LSS soil at relatively low concentrations. The soil PCL 
of 0.020 mg/Kg is based on potential migration-to-groundwater (from Table B1 of 18 
AAC 75). LSS groundwater is present in very limited quantities, is not currently used as a 
drinking water source, and is not reasonably expected to be a potential future drinking 
water source. Thus, a more appropriate PCL for TCE is 0.570 mg/Kg, based on an outdoor 
inhalation exposure pathway. This potential PCL was exceeded in only one soil sample 
(0.613 mg/Kg in the sample from 4 to 6 feet bgs in BH06LSS). 

 TCE exceeded its groundwater PCL (RBCL of 0.0026 mg/L) in groundwater samples 
from two of seven wells (MW04LSS and MW06LSS). Only one of these samples 
exceeded the maximum contaminant level of 0.005 mg/L for TCE (0.0175 mg/L in the 
sample from MW06LSS). Samples from these two wells had no other COCs exceeding 
their groundwater PCLs. 

 Metals occasionally exceeded background concentrations in soil. When background 
concentrations were exceeded, soil PCLs were rarely exceeded. 

 For chromium, the established background concentration of 38 mg/Kg is for total 
chromium; background concentrations for trivalent chromium (Cr(III)) and hexavalent 
chromium (Cr(VI)) were not speciated. However, ADEC guidance provides cleanup 
levels for both Cr(III) and Cr(VI). The most conservative ADEC cleanup concentrations 
are 152,000 mg/Kg for Cr(III) (direct contact exposure pathway) and 25 mg/Kg for Cr(VI) 
(migration-to-groundwater) in Table B1 of 18 AAC 75. LSS sampling locations with total 
chromium above the background concentration of 38 mg/Kg were also sampled and 
analyzed for Cr(VI). Based on the Cr(VI) results, the Cr(III) concentration was calculated 
as the difference between total chromium and Cr(VI). Cr(III) and Cr(VI) concentrations 
were then compared to the ADEC cleanup levels for the specific chromium species. Based 
on these comparisons, neither Cr(III) nor Cr(VI) soil concentrations exceeded their soil 
PCLs at LSS. 

 Total arsenic and lead concentrations exceeded their respective PCLs in several 
groundwater samples, but dissolved arsenic and lead concentrations were generally below 
PCLs. The total arsenic and lead concentrations are most likely due to the presence of 
natural colloidal material in unfiltered groundwater samples, rather than a result of site-
related contamination. Although background concentrations of arsenic and lead in 
groundwater have not been established for NSS, the elevated total metals concentrations 
are presumed to be naturally occurring and are not addressed further. 

 
5.4 DETAILED ANALYSIS OF REMEDIAL ALTERNATIVES – LSS 
 
The detailed evaluation of remedial alternatives for LSS is presented in this section. This 
section includes an explanation of how the alternatives were rated with respect to the 
CERCLA evaluation criteria (Section 5.4.1.1), an overview of the alternatives that were 
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considered (Section 5.4.1.2), and detailed analysis of the remedial alternatives (Sections 
5.4.1.2.1 through 5.4.1.2.4). These alternatives are compared in Section 5.4.2. Cost estimating 
for each alternative is provided in Table 5-5. 
 
5.4.1 Individual Analysis of Alternatives 
 
5.4.1.1 Rating of Alternatives 
 
Remedial alternatives for LSS were evaluated against the two threshold criteria and five 
balancing criteria described in Section 3.4. Evaluation of the two modifying criteria (state 
acceptance and community acceptance) will be conducted as part of the NSS Proposed Plan 
and ROD. 
 
The detailed analysis of alternatives described below is a qualitative assessment of applicable 
remedial technologies for each criterion. Alternatives were rated based on their expected 
performance relative to each criterion. The following rating system was used to evaluate the 
performance of a remedial alternative: 

 High – meets the requirements of the criterion. 

 Medium – generally meets the requirements of the criterion, but with qualifiers. 

 Low – does not meet the requirements of the criterion. 
 
The technical rationale for choosing one of the three ratings is described in the following text, 
and a summary of ratings for each alternative is presented in Table 5-6. 
 
5.4.1.2 Remedial Alternatives Considered for LSS 
 
The following remedial alternatives for treating surface and subsurface soil at LSS were 
chosen for detailed analysis: 

 Alternative LSS-1 – No Action 

 Alternative LSS-2 – Surface Soil Excavation with Offsite Treatment/Disposal, MNA for 
Subsurface Soil and Groundwater, and LUCs 

 Alternative LSS-3 – Surface and Subsurface Soil Excavation with Offsite 
Treatment/Disposal, MNA for Groundwater, and LUCs 

 Alternative LSS-4 – Soil Excavation with Offsite Treatment/Disposal, and ISCO of Deep 
Soil and Groundwater 
 

LUCs are not considered as a stand-alone remedial approach for LSS, because LUCs would 
not eliminate the potential ecological exposures to impacted surface soil. However, LUCs are 
included as a component of the evaluated alternatives. The detailed analysis of these remedial 
alternatives for LSS is presented below and summarized in Table 5-6. 
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Table 5-5 LSS Remedial Alternative Cost Estimates 

Remedy Component 
 
 

Component Units Alternative LSS-1 Alternative LSS-2 Alternative LSS-3 Alternative LSS-4 
Surface area excavated square feet 0 7,000 8,900 8,900 

Total Excavation Volume (in-place) cubic yards 0 320 1,000 640 
Total Mass Excavated tons 0 480 1,500 960 

Excavation Duration days 0 1 5 3 
Assumed time to meet all cleanup goals years 30 30 15 2 

Unit Cost Units Quantity  Cost  Quantity  Cost  Quantity  Cost  Quantity  Cost  
Remedial Design Stage Actions 
Additional Pre-Excavation Delineation  $                        2,300  per sample 0  $              -    95  $       218,500  95  $       218,500  95  $       218,500  

Capital Costs – Excavation & MNA 
Pre-survey: permitting, staking, utility clearance  $                        1,200  per day 0  $              -    2  $           2,400  4  $           4,800  4  $           4,800  
Excavation, Disposal, and Site Restoration Tasks (a)  $                           200  per ton 0  $              -    480  $         96,000  1500  $       300,000  960  $       460,800  
Waste profiling – sampling and analysis  $                        5,000  lump sum 0  $              -    1  $           5,000  5  $         25,000  3  $         15,000  
Confirmation sampling (post-excavation)  $                        2,300  per sample 0  $              -    66  $       151,800  132  $       303,600  100  $           6,600  

Field oversight (2 personnel/day)  $                        2,400  per day 0  $              -    1  $           2,400  5  $         12,000  3  $           7,200  

Capital Costs – ISCO 
Mobilization/demobilization  $                        5,000  lump sum 0  $              -    0  $                -    0  $                -    1  $           5,000  
Material costs and shipping  $                      60,000  lump sum 0  $              -    0  $                -    0  $                -    1  $         60,000  
Injection costs (assumes direct push injection) (b)  $                        4,000  per day 0  $              -    0  $                -    0  $                -    5  $         20,000  
Field oversight of ISCO (2 personnel/day)  $                        2,400  per day 0  $              -    0  $                -    0  $                -    5  $         12,000  

Capital Costs – Land Use Controls 
Installation of warning signs (materials and labor)  $                           500  per sign 0  $              -    4  $           2,000  4  $           2,000  0  $                -    
Administrative costs (legal, GIS, procurement & invoicing)  $                        2,000  Estimated 0  $              -    1  $           2,000  1  $           2,000  1  $           2,000  
Operation, Maintenance, and Monitoring 
Annual Sampling & Analysis – MNA or post-ISCO (c)  $                      13,800  per year 0  $              -    30  $       414,000  15  $       207,000  3  $         41,400  
Annual data review and reporting  $                      10,000  per year 0  $              -    30  $       300,000  15  $       150,000  3  $         30,000  

Five-Year Reviews  $                      30,000  per review 0  $              -  6  $       180,000  3  $         90,000  1  $         30,000  
Replacement of warning signs (once at 25 years)  $                           500  per sign 0  $              -    4  $           2,000  0  $                -    0  $                -    
Annual LUC Enforcement, Monitoring, Reporting  $                        3,000  per year 0  $              -    30  $         90,000  15  $         45,000  3  $           9,000  

NPV of Recurring Costs 2.0%    $              0     $       730,554     $       418,433     $       104,460  
NPV of Recurring Costs 5.0%    $              0     $       496,033     $       334,529     $         96,489  

   Capital  $              -    Capital  $       480,000  Capital  $       868,000  Capital  $       812,000  
   NPV (2.0%)  $              0  NPV (2.0%)  $    1,211,000  NPV (2.0%)  $    1,286,000  NPV (2.0%)  $       916,000  
   NPV (5.0%)  $              0  NPV (5.0%)  $       976,000  NPV (5.0%)  $    1,203,000  NPV (5.0%)  $       908,000  

Definition of Alternatives: 
Alternative LSS-1:  No Action 
Alternative LSS-2:  Surface soil excavation with off-site treatment/disposal; MNA for subsurface soil and groundwater, and LUCs. 
Alternative LSS-3:  Surface and subsurface soil excavation with off-site treatment/disposal; MNA for groundwater; and LUCs. 
Alternative LSS-4:  Soil excavation with off-site treatment/disposal, and ISCO of deep soil and groundwater. 

Assumptions: 
(a) – unit costs of $200 per ton are based on $94 per ton for off-site treatment, plus estimated costs for excavation, loading, hauling and replacement in excavations.  
(b) – Assumes single direct push injection event over a total area of 4300 square feet, with treatment interval thickness of 3 feet 
(c) – Alternative LSS-4 assumes that all cleanup goals will be met within 3 years of injection; Alternative LSS-3 assumes 15 years 
All costs, unit prices, and quantities are engineering estimates of the level of effort necessary to complete the subject work, based on available information, and estimated footprints of the action areas. The use of uniform pricing between all alternatives, similar volume estimating techniques, and 

scaling of sampling requirements based on the level of effort for each alternative, result in a cost estimate that provides an adequate evaluation of the relative costs of a remedial action. Uncertainties associated with impacted volumes, analytical lists, sample count, and unit cost, would impact 
each alternatives costs uniformly. 

No abandonment of existing LSS groundwater wells during the 30-year period of analysis. 
No dewatering or water treatment will be required for Alternative LSS-3. 

Key: 
% – percent  GIS – geographical information systems LUC – land use control  NPV – Net Present Value  
- – not applicable ISCO – in-situ chemical oxidation  MNA – monitored natural attenuation  
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Table 5-6 LSS Remedial Alternative Comparison 

Description 

Alternative LSS-1 Alternative LSS-2 Alternative LSS-3 Alternative LSS-4 

No Action 

Surface soil excavation and 
off-site treatment/disposal; 
MNA for subsurface soil 
and groundwater; LUCs 

Surface and subsurface soil 
excavation and off-site 

treatment/disposal; MNA 
for groundwater; LUCs 

Soil excavation and off-site 
treatment/disposal; ISCO 

for deep soil and 
groundwater 

Evaluation Criteria 

Protection of Human Health and the 
Environment 

Fail Pass Pass Pass 

Compliance with ARARs Fail Pass Pass Pass 

Long-Term Effectiveness and Permanence   Low   High High High 

Reduction of TMV through Treatment  Low   Medium Medium High 

Short-Term Effectiveness Medium High High High 

Implementability  High   High Medium Medium 

Estimated Costs 

Capital Costs $0 $480,000  $868,000  $812,000  

NPV at 2% $0  $1,211,000  $1,286,000  $916,000  

NPV at 5% $0  $976,000  $1,203,000  $908,000  

Key: 
% – percent   MNA – monitored natural attenuation 
ARAR – applicable or relevant and appropriate requirement  NPV – net present value 
ISCO – in-situ chemical oxidation   TMV – toxicity, mobility, and volume 
LUC – land use control   LSS – Lower Site Summit  

Scoring: 
Pass –  meets threshold criterion 
Fail – does not meet threshold criterion 

High, Medium, and Low indicate the degree to which the Alternative satisfies the criterion. 
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5.4.1.2.1 Alternative LSS-1 – No Action 
 
Conceptual Approach. The No Action alternative serves as a baseline against which other 
alternatives are compared, as required by the NCP. Under this alternative, no remedial actions 
would be taken, no monitoring would not be conducted, and LUCs would not be implemented 
to prevent exposures. Although natural attenuation would occur, contaminant reductions 
would not be verified with monitoring. No costs are associated with this alternative. 
Abandonment of existing LSS groundwater monitoring wells would need to be considered if 
no remedial actions are taken, although this is not assumed in the Alternative LSS-1 cost 
estimate. This alternative is evaluated in the following paragraphs. 
 
Protection of Human Health and the Environment. Alternative LSS-1 is not protective of 
human health and the environment. No remedial actions would be taken; therefore, human 
health and ecological risk levels would not be reduced. Although contaminant concentrations 
may decrease over time as contaminants naturally attenuate, no actions would be taken to 
reduce contaminant concentrations or mobility or to prevent or reduce risks. All site 
contaminants may not decrease over time, such as metals. Because this alternative does not 
protect human health and the environment, it Fails this criterion. 
 
Compliance with ARARs. Alternative LSS-1 will not achieve ARARs in a reasonable amount 
of time and does not include monitoring to verify that contaminant concentrations are 
reduced. This alternative Fails this criterion. 
 
Long-Term Effectiveness and Permanence. Alternative LSS-1 does not effectively prevent 
human and ecological receptors from being exposed to COCs in surface and subsurface soil. 
This alternative, therefore, does not provide long-term effectiveness and permanence, and 
rates “Low” for this criterion. 
 
Reduction in Toxicity, Mobility, or Volume through Treatment. Alternative LSS-1 does not 
actively reduce the toxicity, mobility, or volume of contaminants at LSS and provides no 
active treatment, although contaminants would naturally attenuate over time. This alternative 
rates “Low” for this criterion. 
 
Short-Term Effectiveness. Alternative LSS-1 can be implemented immediately and would 
pose no immediate risks to the surrounding community, workers, or the environment during 
remedial activities. The implementation of this alternative would have minimal or no impact 
on the surrounding community and environment, although no actions are taken to minimize 
exposures and risks in the short term. This alternative rates “Medium” for this criterion. The 
time reach RAOs is estimated at 30 years. 
 
Implementability. Alternative LSS-1 can be implemented immediately at the site, and rates 
“High” for this criterion. 
 
Cost. No costs are associated with Alternative LSS-1 (Table 4-5). This alternative has the 
lowest cost of the alternatives considered for LSS. 
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State Acceptance. Alternative LSS-1 does not ensure or verify protection of human health and 
the environment and is not likely to comply with ARARs in a reasonable time frame. State 
acceptance will be assessed after agency comments have been received on this FS. 
 
Community Acceptance. Alternative LSS-1 does not ensure protection of human health and 
the environment and is not likely to comply with ARARs in a reasonable time frame. 
Community acceptance will be assessed after the public notification period has concluded and 
comments from the public have been received on the Proposed Plan. 
 
Summary. The No Action alternative will not achieve RAOs at LSS. 
 
5.4.1.2.2 Alternative LSS-2 – Surface Soil Excavation with Offsite Treatment/Disposal, 

MNA for Subsurface Soils and Groundwater, and LUCs 
 
Conceptual Approach. Under Alternative LSS-2, impacted surface soil would be excavated 
from locations where PCLs are exceeded in surface soil samples. This alternative would 
directly address ecological risks posed by contaminated surface soil at 12 of the 21 LSS action 
areas. RRO, PAHs, and/or metals exceed the ERBCLs in these action areas; thus, current 
conditions pose an unacceptable ecological risk. Subsurface soil and groundwater 
contamination would remain in place and would be addressed by monitored natural 
attenuation. LUCs would be implemented to prevent potential human exposures to 
contaminants in the subsurface. This approach would directly eliminate ecological risks due to 
surface soil and would prevent risk to humans due to potential exposures to subsurface 
contaminants. 
 
The specific action areas at LSS with COCs in surface soil are shown on Figure 5-2 (Areas A, 
B, C, E, G, H, M, N, and Q), Figure 5-3 (Areas R and T), and Figure 5-4 (Area U). Specific 
action areas with impacted surface soil are identified in Table 5-4. Using the area assumptions 
as stated in Section 5.3, nearly 6,000 square feet of surface soil are impacted and would be 
addressed under this alternative. A total of about 6,000 cubic feet (about 220 cubic yards, or 
330 tons, assuming a soil density of 1.5 tons per cubic yard) of impacted soil would be 
excavated. These calculations assume an excavation depth of 1 foot for most action areas; the 
exceptions are Area Q, which are shallow test pit locations with impacted soil to depths of 
about 2.5 feet bgs. Area and volume estimates for surface and subsurface soil for LSS action 
areas are summarized in Table 5-4. 
 
Excavated soil would be transported off-site to a thermal desorption facility. Available LSS 
soil data suggests that any excavated soil would be acceptable for this type of treatment. If 
excavated soil profiling indicated that portions of the excavated soil were not acceptable for 
thermal desorption treatment, those soils would be sent to an approved off-site landfill 
licensed by appropriate authorities having jurisdiction to accept the soil. Excavation backfill 
material would be obtained from an approved borrow source that meets the analytical 
requirements for an approved backfill material. For the purpose of cost estimating, it has been 
assumed that treated soil at the thermal desorption facility would be an approved borrow 
source. Currently, ASR (a thermal desorption facility in Anchorage, Alaska), will provide 
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treated soil for free and can load trucks with treated soil for backfilling after dropping a 
contaminated load for treatment. 
 
The estimated surface area and volume of surface soil to remove at LSS are based on 
available analytical data and are uncertain. Before excavation of surface soil, the lateral and 
vertical extents of surface contamination would be better delineated. During implementation, 
confirmation samples would be taken to verify that all surface soil with concentrations 
exceeding surface soil PCLs has been removed. Due to the uncertainties in the lateral extent 
of surface soil contamination at these action areas, the actual volume of soil that must be 
removed under this alternative is also uncertain. The actual volume of surface soil that must 
be removed to meet surface soil PCLs could potentially be substantially greater than the 
volume estimate that is provided above. 
 
Subsurface soil and groundwater contamination would remain in place at LSS under this 
alternative and would be addressed by natural attenuation. Chromium and nickel detected at a 
single location above the PCL would remain in subsurface at location BH01LSS. Arsenic, 
lead, and vanadium, would remain in groundwater at MW02LSS, MW03LSS, MW04LSS, 
MW05LSS, MW07LSS, and MW10LSS. The subsurface and groundwater metal detections 
would be evaluated to determine actual impact as part of remedy implementation. A 
monitoring program would be implemented to verify and document changes in COC 
concentrations. Based on available site-specific information, the time required for natural 
attenuation to achieve PCLs for all areas of the LSS subsurface cannot be currently estimated. 
However, based on the observed remaining concentrations of fuel-related contaminants and 
the fact that they were spilled to soil and groundwater more than 30 years ago, many more 
decades of attenuation would be required to reduce COCs to concentrations below PCLs. 
 
To prevent potential future human exposures to subsurface soil and groundwater 
contamination that remains on site at LSS, JBER would implement and maintain LUCs to 
prevent human access and exposure to this contamination. Such controls would include the 
site access restrictions that are already in place; a dig permit process for any intrusive work in 
areas of LSS with subsurface contamination; and restrictions on use of LSS groundwater. 
With appropriate LUCs in place, this alternative will eliminate the potential for human 
exposures. Five-Year Reviews would need to be conducted because contaminants would 
remain on site above levels that allow for unrestricted land use. 
 
Alternative LSS-2 is evaluated in the following paragraphs. 
 
Protection of Human Health and the Environment. After completion, Alternative LSS-2 
would be protective of human health and the environment. All surface soil with contaminants 
exceeding ecological risk-based PCLs would be excavated and removed from the site, 
resulting in no remaining risks or hazards to ecological receptors and no potential risks due to 
human contact with surface soil. Potential human exposures to contaminants in the subsurface 
would be eliminated using LUCs. This alternative Passes this criterion. 
 
Compliance with ARARs. Alternative LSS-2 will comply with ARARs, including: action-
specific ARARs governing transportation, treatment, and disposal of contaminated soil; 
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chemical-specific ARARs governing cleanup levels; and location-specific ARARs governing 
actions in potentially sensitive habitat near the stream. This alternative Passes this criterion. 
 
Long-Term Effectiveness and Permanence. Alternative LSS-2 effectively and permanently 
prevents human and ecological receptors from being exposed to COCs in contaminated 
surface soil by excavation and treatment. It would also include controls to prevent human 
exposures to subsurface contaminants. At completion of MNA, the DRO, VOCs, and SVOCs 
that are in the subsurface will have achieved the PCL. LUCs would prevent exposures to 
residual metal constituents. This alternative, therefore, provides long-term effectiveness and 
permanence, and rates “High” for this criterion. 
 
Reduction in Toxicity, Mobility or Volume through Treatment. Alternative LSS-2 reduces 
the toxicity, mobility, or volume of contaminants at LSS through excavation of surface soil 
and off-site treatment. Subsurface contamination would not be actively treated, but would be 
passively treated over time via natural attenuation processes. This alternative rates “Medium” 
for this criterion. 
 
Short-Term Effectiveness. Surface soil excavation, LUCs, and a monitoring program can be 
readily and rapidly implemented at LSS. The surface soil excavation would be implemented 
so that it would pose little or no risk to human health or the environment and would have 
minimal or no impact on the surrounding community and environment. Attenuation of 
subsurface contamination would not be rapidly achieved, but the monitoring program could 
be readily implemented. Alternative LSS-2 rates “High” for this criterion. The time to reach 
RAOs is estimated at 30 years. 
 
Implementability. All components of Alternative LSS-2 can be readily implemented 
immediately at LSS. This alternative rates “High” for this criterion. 
 
Cost. A cost estimate for Alternative LSS-2 is presented in Table 5-5. Capital cost 
components of this alternative include: pre-excavation delineation; mobilization; excavation, 
hauling, and off-site treatment of 480 tons of soil; confirmation sampling; and site restoration. 
Recurring costs would include long-term monitoring of the subsurface to verify that natural 
attenuation is occurring and long-term monitoring of LUCs. This cost estimate assumes that 
monitoring can be completed with the existing wells at the site. As detailed in Table 5-6, the 
estimated capital cost for Alternative LSS-2 is $480,000 and the estimated NPV costs are 
approximately $1,211,000, assuming a discount rate of 2 percent, and approximately 
$976,000, assuming a discount rate of 5 percent. 
 
State Acceptance. Alternative LSS-2 protects human health and the environment and will 
comply with ARARs. Agency acceptance will be assessed after agency comments have been 
received on this FS. 
  
Community Acceptance. Alternative LSS-2 protects human health and the environment and 
will comply with ARARs. Community acceptance will be assessed after the public 
notification period has concluded and comments from the public have been received on the 
Proposed Plan. 
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Summary. Alternative LSS-2 will eliminate surface soil with contamination exceeding PCLs 
and will prevent exposures to subsurface soil by relying on LUCs. Subsurface soil would be 
addressed via MNA. This alternative will, thus, prevent human and ecological exposures to 
site contaminants and will achieve the RAOs for LSS. 
 
5.4.1.2.3 Alternative LSS-3 – Surface and Subsurface Soil Excavation with Offsite 

Treatment/Disposal, MNA for Groundwater, and LUCs 
 
Conceptual Approach. Alternative LSS-3 would excavate all surface and subsurface soil 
with contamination exceeding PCLs. Excavations would be completed to bedrock, or to the 
depth at which the deepest soil contamination has been detected. This alternative would 
rapidly remove contaminated soil from all 21 LSS action areas (shown on Figures 5-2, 5-3, 
and 5-4). Some groundwater would be removed with deep soil excavations, but most 
impacted groundwater would remain in place. Remaining volatile/degradable groundwater 
contaminants (DRO, PAHs, and TCE) would be addressed via MNA. Arsenic, lead, and 
vanadium would remain in groundwater and LUCs would prevent exposures to these residual 
metal constituents. 
 
Soil in all of the action areas (A through U), as shown on Figures 5-2 through 5-4, would be 
directly addressed by Alternative LSS-3. Specific action areas with impacted surface soil are 
identified in Table 5-4. Using the area assumptions as stated in Section 5.3, a total of about 
1,000 cubic yards (equivalent to about 1,500 tons, assuming a soil density of 1.5 tons per 
cubic yard) of impacted soil would be excavated. The estimated areas and assumed depths for 
these calculations are summarized in Table 5-4. Excavated soil will be transported off-site to a 
thermal desorption facility, as described in Section 5.4.1.2.2 for Alternative LSS-2. 
 
The estimated soil excavation volume for this alternative is based on available analytical data 
and is, therefore, uncertain. Due to the uncertainties in the lateral and vertical extents of LSS 
soil contamination, the actual volume of soil that must be removed from LSS under this 
alternative is also uncertain. The actual volume of soil that must be excavated and treated to 
meet soil PCLs could potentially be substantially greater than the volume estimate that is 
provided above. Before soil is excavated, the lateral and vertical extents of soil contamination 
would be better delineated with a sampling program. During implementation, confirmation 
samples would be taken to verify removal of all soil with concentrations exceeding PCLs. 
 
The LSS groundwater contamination that remained in place would be addressed by MNA. 
Arsenic, lead, and vanadium would remain in groundwater at MW02LSS, MW03LSS, 
MW04LSS, MW05LSS, MW07LSS, and MW10LSS. Periodic groundwater monitoring using 
existing wells would be used to verify changes in COC concentrations. Based on available 
site-specific information, the time required for natural attenuation to achieve groundwater 
PCLs at LSS cannot be currently estimated. However, attenuation would probably be required 
on a timeframe of several decades to achieve groundwater PCLs. 
 
Following excavation, treatment, and backfilling, no further surface soil contamination would 
remain on-site above PCLs, and most subsurface soil contamination would be eliminated. To 
prevent potential future human exposures to groundwater contamination that remains on site 
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at LSS, JBER would implement and maintain LUCs to prevent human exposures to this 
contamination. Such controls would include the site access restrictions that are already in 
place, a dig permit process for any intrusive work in areas of LSS with remaining 
groundwater contamination, and restrictions on use of LSS groundwater. With appropriate 
LUCs in place, Alternative LSS-3 will eliminate the potential for human exposures. Five-Year 
Reviews would need to be conducted because contaminants would remain on site above levels 
that allow for unrestricted land use. 
 
Alternative LSS-3 is evaluated in the following paragraphs. 
 
Protection of Human Health and the Environment. Alternative LSS-3 would be protective 
of human health and the environment. All soil with contaminants exceeding LSS soil PCLs 
would be excavated and removed from the site, resulting in no remaining soil risks or hazards 
to human or ecological receptors. Remaining groundwater contaminants would be addressed 
by natural attenuation, and appropriate LUCs would eliminate potential exposures. This 
alternative Passes this criterion. 
 
Compliance with ARARs. Alternative LSS-3 will comply with ARARs, including action-
specific ARARs governing excavation, transportation, treatment, and disposal of 
contaminated soil, and chemical-specific ARARs governing cleanup levels. Location-specific 
ARARs that govern actions within Site Summit Historic District would also be met. To 
prevent damage to the historical structures at LSS, shoring will be required for any deep 
excavations that would be implemented near structures at the site (i.e., Action Areas G and 
R). This alternative Passes this criterion. 
 
Long-Term Effectiveness and Permanence. Alternative LSS-3 would effectively prevent 
human and ecological receptors from being exposed to COCs in surface and subsurface soil; 
soil contaminants would be permanently removed from the site and be destroyed via 
treatment. Groundwater contaminants would be permanently attenuated over time by natural 
processes. At completion of MNA, the DRO, VOCs, and SVOCs that are in groundwater will 
have achieved the PCL. LUCs would prevent exposures to residual metal constituents. This 
alternative, therefore, provides long-term effectiveness and permanence, and rates “High” for 
this criterion. 
 
Reduction in Toxicity, Mobility, or Volume through Treatment. Alternative LSS-3 reduces 
the toxicity, mobility, or volume of soil contaminants at LSS through excavation and off-site 
treatment. Groundwater contamination would be reduced by natural attenuation processes. 
This alternative rates “Medium” for this criterion. 
 
Short-Term Effectiveness. Alternative LSS-3 can be readily implemented, and the excavation 
of soil can be rapidly completed. Excavation, transportation, and treatment would be executed 
using methodology that prevents risk to human health and the environment during remedial 
activities. This alternative could be implemented so that it would have minimal or no impact 
on the surrounding community and environment. This alternative rates “High” for this 
criterion. The time reach RAOs is estimated at 15 years. 
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Implementability. Alternative LSS-3 can be readily implemented at LSS. Soil excavation 
equipment and treatment facilities are readily available, and methodology for protecting 
historic structures at the site can be readily incorporated into remedial actions. Groundwater 
monitoring methodology and techniques for evaluating natural attenuation are well 
established. Excavations near NRHP listed facilities would be required. This alternative rates 
“Medium” for this criterion. 
 
Cost. A cost estimate for Alternative LSS-3 is presented in Table 5-5. Capital costs included 
with this alternative include: pre-excavation delineation; mobilization; excavation, hauling, 
and off-site treatment; confirmation sampling; and site restoration. Recurring costs include 
annual groundwater monitoring and data evaluation, as well as maintenance and monitoring 
of LUCs while groundwater contamination is being attenuated. As detailed in Table 5-5, the 
estimated capital cost for Alternative LSS-3 is $868,000 and the estimated NPV costs are 
approximately $1,286,000, assuming a discount rate of 2 percent, and approximately 
$1,203,000, assuming a discount rate of 5 percent. 
 
State Acceptance. Alternative LSS-3 protects human health and the environment and will 
comply with ARARs. Agency acceptance will be assessed after agency comments have been 
received on this FS. 
 
Community Acceptance. Alternative LSS-3 protects human health and the environment and 
will comply with ARAR. Community acceptance will be assessed after the public notification 
period has concluded and comments from the public have been received on the Proposed 
Plan. 
 
Summary. Alternative LSS-3 will eliminate surface and subsurface soil with contamination 
exceeding PCLs and will prevent exposures to contaminated groundwater by relying on 
LUCs. Impacted groundwater would be addressed via MNA. This alternative will, thus, 
prevent human and ecological exposures to site contaminants and will achieve the RAOs for 
LSS.  
 
5.4.1.2.4 Alternative LSS-4 – Soil Excavation with Offsite Treatment/Disposal, and 

ISCO of Deep Soil and Groundwater 
 
Conceptual Approach. Alternative LSS-4 incorporates many components of Alternatives 
LSS-2 and LSS-3, but includes treatment with chemical oxidants for groundwater and some 
subsurface soil. This alternative would rapidly remove or treat contaminated soil and 
groundwater in Action Areas A through U at LSS, thereby protecting potential human and 
ecological receptors. Because this alternative would incorporate excavation and off-site 
treatment of soil and in-situ treatment of groundwater and subsurface soil, long-term 
monitoring and maintenance of LUCs would not be required. 
 
Surface soil with contamination exceeding surface soil PCLs would be excavated and treated 
off-site. As with Alternative LSS-2, this alternative would directly address potential 
ecological risks posed by contaminated surface soil in 12 of the 21 LSS action areas. The 
specific action areas from which surface soil would be excavated are shown on Figure 5-2 
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(Areas A, B, C, E, G, H, M, N, and Q), Figure 5-3 (Areas R and T), and Figure 5-4 (Area U). 
Specific action areas with impacted surface soil are identified in Table 5-4. About 320 cubic 
yards (480 tons, assuming a soil density of 1.5 tons per cubic yard) of impacted surface soil 
would be excavated. Area and volume estimates for LSS action areas are summarized in 
Table 5-4. Excavated soil will be transported off-site to a thermal desorption facility, as 
described in Section 5.4.1.2.2 for Alternative LSS-2. 
 
Subsurface soil would be selectively excavated. Subsurface soil from Action Areas D, F, K, P,  
Q, and S would be excavated. Subsurface soil would not be excavated from Action Area G 
(adjacent to the Vehicle Maintenance Shop; Figure 5-2) to avoid potential damage to the 
structure and to eliminate requirements for shoring of the deep excavation. Additionally, 
subsurface soil would not be excavated from Action Areas I, J, L, and O, each of which 
encompass monitoring wells. Excavation of these areas would destroy these wells; avoiding 
excavation of these areas would allow the monitoring wells to remain in place for 
performance monitoring. Areas where subsurface soil is not proposed for excavation would be 
treated concurrently with groundwater by using ISCO, or would be addressed by monitored 
natural attenuation. 
 
Treatment of most of the unexcavated subsurface soil and groundwater contamination would 
be accomplished using ISCO. The two target ISCO treatment areas are shown on Figure 5-2 
(“Alt LSS-4 ISCO Areas”). Approximately 37 cubic yards of unsaturated subsurface soil at 
Action Area G (deep) would be treated, after removal of contaminated surface soil. 
Additionally, the area with the highest levels of PHCs, PAHs, and TCE in groundwater would 
be treated. This area is near the former UST location and has been delineated based on 
samples from Monitoring Wells MW02LSS, MW03LSS, MW04LSS, and MW05LSS (Action 
Areas I, J, and L, respectively). Assuming an average saturated thickness of 3 feet overlying 
bedrock and a treatment area of about 4,300 square feet, the total volume of saturated soil to 
be treated is approximately 480 cubic yards. 
 
For purposes of this FS, the assumed oxidant is RegenOx® manufactured by Regenesis (San 
Clemente, California). RegenOx® is a percarbonate-based oxidant that can effectively destroy 
the contaminants that are present in the LSS subsurface, including PHCs, PAHs, and TCE. 
RegenOx® also releases oxygen, which will promote aerobic biodegradation of many of the 
contaminants present in the LSS subsurface. The oxidant will be mixed into the subsurface 
with a backhoe or tracked excavator, added to excavations prior to backfilling, or injected to 
the subsurface as a slurry by direct push methods to target treatment areas. This treatment 
technology has been applied at similar sites in Alaska and shown to be effective in reduction 
and biodegradation of PHCs, PAHs, and TCE.  The costs and level of effort is based on 
general discussions with Regenesis to deploy and utilize the material. The costs provided are 
considered engineers estimates for a level of effort. 
 
After oxidant injection, short-term groundwater monitoring would be required to determine 
when cleanup goals are met. This alternative assumes that the existing monitoring wells 
would be sufficient for performance monitoring. This alternative also assumes that a single 
oxidant injection and subsequent aerobic biodegradation would be sufficient to meet all 
cleanup goals for subsurface soil and groundwater. 
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As with Alternatives LSS-2 and LSS-3, the estimated surface and subsurface soil excavation 
volumes are uncertain, as is the actual volume of soil that must be removed from LSS under 
this alternative. Similarly, the area of impacted groundwater that would require treatment is 
uncertain. The actual soil excavation volume and area of groundwater that must be treated 
could potentially be substantially greater than the estimates provided above. Pre-
implementation delineation would better define the lateral and vertical extents of soil to be 
excavated and groundwater to be treated, and appropriate confirmation samples would be 
taken to verify adequate remediation of the site. 
 
Following excavation and treatment of contaminated soil and in-situ treatment of subsurface 
soil, no further contamination would remain on-site above PCLs. Human health and 
ecological risks would be eliminated, and no LUCs would be required to prevent human 
exposures to soil contamination. Arsenic, lead, and vanadium would remain in groundwater at 
MW02LSS, MW03LSS, MW04LSS, MW05LSS, MW07LSS, and MW10LSS. LUCs would 
be maintained for these residual metals if they persisted. LSS would also not be subject to 
future Five-Year Reviews. A 3-year monitoring period after implementation of ISCO is 
assumed to monitor and verify ISCO effectiveness. 
 
Alternative LSS-4 is evaluated in the following paragraphs. 
 
Protection of Human Health and the Environment. Alternative LSS-4 would be protective 
of human health and the environment. All soil and groundwater with contaminants exceeding 
PCLs would be eliminated from the site, resulting in no remaining risks or hazards to human 
or ecological receptors. This alternative Passes this criterion. 
 
Compliance with ARARs. Alternative LSS-4 will comply with ARARs, including: action-
specific ARARs governing excavation, transportation, treatment, and disposal of 
contaminated soil; chemical-specific ARARs governing cleanup levels; and location-specific 
ARARs governing actions within Site Summit Historic District. This alternative Passes this 
criterion. 
 
Long-Term Effectiveness and Permanence. Alternative LSS-4 will effectively prevent 
human and ecological receptors from being exposed to COCs in surface and subsurface soil. 
Contaminants would be permanently destroyed by off-site treatment of excavated soil or by 
in-situ chemical oxidation. This alternative, therefore, provides long-term effectiveness and 
permanence, and rates “High” for this criterion. 
 
Reduction in Toxicity, Mobility, or Volume through Treatment. Alternative LSS-4 reduces 
the toxicity, mobility, or volume of contaminants at LSS through treatment. This alternative 
rates “High” for this criterion. 
 
Short-Term Effectiveness. Alternative LSS-4 can be readily implemented and completed over 
a relatively short time frame. Excavation, transportation, and treatment would be executed 
using methodology that prevents risk to human health and the environment during remedial 
activities. ISCO would be implemented using methods to protect worker safety. This 
alternative could be implemented so that it would have minimal or no impact on the 
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surrounding community and environment. This alternative rates “High” for this criterion. The 
time reach RAOs is estimated at 3 years. 
 
Implementability. Alternative LSS-4 can be readily implemented at LSS. Excavation 
equipment and treatment facilities are readily available, as are chemical oxidants and 
application equipment. The use of chemical oxidants can be unpredictable, given different soil 
conditions. Occasionally, additional or multiple applications may be required to fully treat the 
contaminant(s). This alternative rates “Medium” for this criterion. 
 
Cost. A cost estimate for Alternative LSS-4 is presented in Table 5-5. Capital costs included 
with this alternative include: pre-implementation delineation; mobilization; excavation, 
hauling, and off-site treatment; confirmation sampling; chemical oxidant injection and post-
injection monitoring; and site restoration. No recurring costs (i.e., long-term monitoring or 
maintenance) are assumed, as remediation could be completed relatively quickly. As detailed 
in Table 5-5, the estimated capital cost for Alternative LSS-4 is $812,000 and the estimated 
NPV costs are approximately $916,000, assuming a discount rate of 2 percent, and 
approximately $908,000, assuming a discount rate of 5 percent. 
 
State Acceptance. Alternative LSS-4 protects human health and the environment and will 
comply with ARARs in a reasonable time frame. State acceptance will be assessed after 
agency comments have been received on this FS. 
 
Community Acceptance. Alternative LSS-4 protects human health and the environment and 
will comply with ARARs in a reasonable time frame. Community acceptance will be assessed 
after the public notification period has concluded and comments from the public have been 
received on the Proposed Plan. 
 
Summary. Alternative LSS-4 will rapidly eliminate surface and subsurface soil with 
contamination exceeding PCLs and will rapidly treat contamination in groundwater. This 
alternative will provide rapid and permanent treatment of contaminants and will not rely on 
long-term natural attenuation or LUCs. This alternative will, thus, protect human health and 
the environment and will achieve the RAOs for LSS. 
 
5.4.2 Comparative Analysis of Remedial Alternatives 
 
This section presents a comparative analysis of the remedial alternatives evaluated for LSS. 
The comparative analysis is intended to identify the advantages and disadvantages of each 
remedial alternative with respect to the two threshold criteria and five balancing criteria. 
 
Based on the assessment of remedial alternatives above, the relative rankings of the four 
alternatives, based on the criteria presented would be from high to low, LSS-3, LSS-4, LSS-2, 
and LSS-1. 
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5.4.2.1 Overall Protection of Human Health and the Environment 
 
This is one of the threshold criteria and an alternative either Passes or Fails this criterion. 
Alternative LSS-1 (No Action) would not be protective of human health and the environment 
and would not mitigate any risks to human and ecological receptors. Therefore, the No Action 
alternative Fails this criterion. 
 
Alternatives LSS-2, LSS-3, and LSS-4 are protective of overall human health and the 
environment. For all three of these alternatives, unacceptable exposures to surface soil would 
be eliminated and controlled. Alternative LSS-2 would utilize LUCs to prevent exposures to 
groundwater and subsurface soil; Alternative LSS-3 would rely on LUCs to prevent exposures 
to groundwater. Alternative LSS-4 would eliminate COCs above PCLs by excavation and off-
site treatment and ISCO. Thus, Alternatives LSS-2, LSS-3, and LSS-4 Pass this criterion. 
 
5.4.2.2 Compliance with ARARs 
 
Compliance with ARARs is the second threshold criterion; alternatives either Pass or Fail. 
Alternative LSS-1 (No Action) does not address chemical-specific ARARs. Therefore, the No 
Action alternative Fails this criterion. 
 
Alternatives LSS-2, LSS-3, and LSS-4 would prevent unacceptable human and ecological 
exposures to COCs in surface soil by eliminating surface soil with contaminants above PCLs; 
chemical-specific ARARs would be rapidly achieved for surface soil. Alternative LSS-2 
would excavate surface soils and rely on LUCs to prevent exposures and natural attenuation 
to achieve chemical-specific ARARs for subsurface soil and groundwater. Alternative LSS-3 
would rely on natural attenuation for treatment of groundwater contaminants and LUCs to 
prevent exposures, but would rapidly achieve chemical-specific ARARs for surface and 
subsurface soil. Alternative LSS-4 would rapidly achieve chemical-specific ARARs for 
surface soil, subsurface soil, and groundwater with a combination of excavation and 
treatment. Alternatives LSS-2, LSS-3, and LSS-4 would also be implemented to comply with 
location- and action-specific ARARs. Alternatives LSS-2, LSS-3, and LSS-4 thus Pass this 
criterion. 
 
5.4.2.3 Long-Term Effectiveness and Permanence 
 
Alternative LSS-1 (No Action) provides no long-term effectiveness or permanence and was 
rated “Low” for this criterion. 
 
Alternatives LSS-2, LSS-3, and LSS-4 would rapidly and permanently reduce surface soil 
contaminant concentrations by excavation and off-site treatment of surface soil. Alternative 
LSS-3 would be more effective than LSS-2 over the long term by including subsurface soil 
excavation and treatment; however, groundwater would be addressed over time with MNA. 
Alternative LSS-4 would provide the highest degree of long-term effectiveness and 
permanence. LUCs would be utilized to prevent exposure to residual metal constituents, in 
subsurface and groundwater that remained. It would achieve the most rapid and permanent 
treatment of COCs in with a combination of excavation and ex-situ treatment of soil and in-
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situ treatment of groundwater. LSS-2, LSS-3 and LSS-4 were all rated “High” for this 
criterion. 
 
5.4.2.4 Reduction in Toxicity, Mobility, or Volume through Treatment 
 
Alternative LSS-1 (No Action) would not reduce the toxicity, mobility, or volume of the 
COCs at LSS and was, thus, rated “Low” for this criterion. Natural processes would attenuate 
COCs over time, but no monitoring would be conducted and the rate and extent to which 
contaminants would attenuate would not be known. 
 
Alternative LSS-2 will rapidly and effectively reduce the toxicity, mobility, or volume of 
contaminants in surface soil, and the toxicity, mobility, or volume of subsurface soil and 
groundwater contaminants would be reduced over time via natural attenuation; monitoring 
would be conducted for verification. Alternative LSS-3 provides additional reduction in 
toxicity, mobility, or volume by incorporation of subsurface soil excavation, and would also 
rely on natural attenuation for COCs in groundwater. Alternatives LSS-2 and LSS-3 were 
rated “Medium” for this criterion. 
 
Alternative LSS-4 is the most effective of these alternatives for reducing toxicity, mobility, or 
volume. All soil exceeding PCLs would be either excavated and treated off-site, or would be 
treated with ISCO. Groundwater would also be treated with ISCO. This combination of 
treatment components would rapidly reduce toxicity, mobility, or volume. Alternative LSS-4 
was rated “High” for this criterion. 
 
Each alternative would result in residual metal constituents in groundwater that will be 
addressed though LUCs. 
 
5.4.2.5 Short-term Effectiveness 
 
Alternative LSS-1 (No Action) would have no short-term impacts beyond the current risks 
posed by soil contaminants; it was rated “Medium” for this criterion. 
 
Alternatives LSS-2 and LSS-3 include excavation of surface and/or subsurface soil; 
Alternative LSS-4 would also incorporate in-situ treatment of groundwater. Alternatives LSS-
2, LSS-3, and LSS-4 can be implemented using methods that would pose little or no risk to 
human health (workers or the surrounding community) or the environment during remedial 
activities and were, thus, rated “High” for short-term effectiveness. The estimated time to 
reach RAOs is 30 years for LSS-2, 15 years for LSS-3, and 3 years for LSS-4. 
 
5.4.2.6 Implementability 
 
Alternative LSS-1 (No Action) requires no site work and is, thus, highly implementable; this 
alternative rates High for implementability. 
 
All components of Alternatives LSS-2, LSS-3, and LSS-4 can be readily implemented at the 
site, although LSS-3 has a somewhat lower implementability due to deep excavations next to 
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historic structures that must be protected. Alternative LSS-4 is rated “Medium” due to 
unpredictability associated with the chemical oxidation process. Alternative LSS-2 is rated 
“High” for implementability, while Alternatives LSS-3 and LSS-4 are rated “Medium” for 
this criterion. 
 
5.4.2.7 Cost 
 
Alternative LSS-1 would have the lowest cost of the remedial alternatives considered. Of the 
active remedial alternatives considered, Alternative LSS-2 has the lowest estimated costs and 
Alternative LSS-3 has the highest estimated costs (Table 5-5). 
 
5.4.2.8 State and Community Acceptance 
 
Alternative LSS-1 would do nothing to further characterize or actively remediate the site and 
would not prevent potential human or ecological exposures to site contaminants. 
 
State and community acceptance of Alternatives LSS-2, LSS-3, and LSS-4 will be assessed 
after comments have been received. 
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6.0 AREA A – FORMER OPPORTUNITY STRIKES RRS 
 
This section summarizes the site background, nature and extent of contamination, and results 
of the recent risk assessments for Area A. Proposed RAOs and PCLs are presented and 
remedial alternatives are developed for the area. 
 
Figure 1-2 shows the location of Area A relative to the other NSS areas and the sub-areas 
within Area A, and Figure 6-1 presents an overview of the area, including the primary 
features of the site. Figure 6-1 also shows the recent surface and subsurface sampling 
locations at Area A, and Tables A-7 and A-8 (Appendix A) presents the analytical results of 
the surface soil and subsurface soil sampling events conducted at Area A, respectively. 
 
6.1 BACKGROUND INFORMATION – AREA A 
 
6.1.1 Site Description and History 
 
Area A is located approximately 1 mile northwest of LSS, at a topographically lower 
elevation (Figure 1-2). Area A consists of three sub-areas. The first sub-area is an abandoned 
radio site – the former Opportunity Strikes RRS – that pre-dates the NSS. The Opportunity 
Strikes RSS area includes a gravel pad area and three concrete foundation slabs, which were 
presumably foundations of former buildings related to the RSS. In addition, Area A has two 
other sub-areas – a suspected disposal area (also referred to as the landfill area), and a former 
borrow source area. 
 
The former Opportunity Strikes RRS operated independently of the NSS and only a few 
details about its historical use are known; however, as mentioned previously, it is being 
addressed collectively with the NSS due to proximity and for administrative ease. It is known 
that the Opportunity Strikes RSS facility was a forerunner to the White Alice communication 
system. The facility was designed as a “line-of-sight” radio communication facility with the 
radio relay station at Sparrevohn. The facility was used to test the planned White Alice 
communication system technology. It is estimated that the facility operated approximately 
between 1952 and 1954. 
 
The facility was designed to be self-sufficient. Besides the large antenna arrays and radio 
relay equipment buildings, the facility included barracks and a dining facility, as well as a 
vehicle facility. The exact location of these buildings is unknown, but several concrete pads 
and foundations remain at Area A. There are several noticeable stained areas around three 
existing concrete building foundations, indicating obvious surface contamination from former 
activities in this area. 
 
A suspected disposal area (landfill area), and former borrow source area are also within Area 
A. The disposal area may have been used as a landfill area to dispose of unwanted metallic 
debris. The borrow source area consists of angular gravel, which was probably used as fill 
material for construction activities in other areas of NSS. 
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6.1.1.1 Geology and Hydrogeology 
 
The primary surface material at Area A is composed of exposed, weathered and unweathered 
bedrock with gravelly fill material used to level small portions within Area A, as well as 
composing a roadway to the site. Angular gravels were encountered during excavation of test 
pits, both in the former disposal area and the RRS area. Fill material was likely obtained from 
local borrow areas, including the former borrow source area within Area A. 
 
Test pits excavated at Area A encountered no free water or saturated soil. All test pits were 
met with refusal at bedrock. There appeared to be no groundwater, or perched groundwater, at 
Area A. Subsurface bedrock trended more toward unweathered bedrock. 
 
There are no surface water bodies at Area A. Drainage from the site is anticipated to occur 
directly down slope through dissipated overland flow. Several heavy rainfall events were 
observed during the RI field sampling events; however, no significant runoff was documented 
during the preliminary site visit in May 2010, or during the field effort from August through 
October 2010. Rainwater that does not dissipate through overland flow is anticipated to 
percolate through the gravel fill to the bedrock and follow the contours of the bedrock until it 
daylights down slope. However, given the heavily vegetated slopes surrounding Area A, any 
seeps would be obscured. 
 
6.1.2 Nature and Extent of Contamination 
 
The RI conducted in 2010 and 2011 (USAF, 2012a,b) updated much of the data that was 
collected during the earlier PA/SI. RI results provide the most current conditions for Area A. 
The surface and subsurface soil sampling locations are shown on Figure 6-1. A total of 27 
surface soil samples and 19 subsurface soil samples were collected during the RI, and this 
data defines most of what is known about the nature and extent of Area A contamination. The 
following paragraphs summarize the nature and extent of contamination at Area A, organized 
by the features and potential contaminant sources that were known/investigated. 
 
These paragraphs describe COPCs that were detected above PALs, with the exceptions of 
methylene chloride (which is attributable to either laboratory contamination and detected at 
less than 10 times the level detected in the method blank or trip blank, or were determined 
through data validation to be not detected based on professional chemist review) and metals 
that are below their respective 95 percent upper confidence limit for background at NSS. 
 
Suspected Disposal Area: In this area, surface soil samples were collected from four 
sampling locations, and subsurface soil samples were collected from two test pits. Figure 6-1 
shows the sample locations. Contaminants that were positively identified in the surface soil 
samples included RRO, DRO, VOCs, and metals. Table A-7 (Appendix A) presents analytical 
results from the RI. The contaminants detected above PALs in surface soils were as follows: 
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 Arsenic in surface soils at SS25ARA, SS26ARA, SS27ARA, and SS28ARA had 
concentrations that ranged from 7.04 mg/Kg at to 9.01 mg/Kg. 

 Chromium in surface soils at SS25ARA, SS26ARA, SS27ARA, and SS28ARA had 
concentrations that ranged from 42.7 mg/Kg to 57.4 mg/Kg. 

 Methylene chloride in surface soils at SS25ARA, SS26ARA, SS27ARA, and SS28ARA 
had concentrations that ranged from 0.0481 mg/Kg to 0.116 mg/Kg. 

 
Contaminants that were positively identified in the subsurface soil samples from the two test 
pit locations in the Suspected Disposal Area included metals and VOCs. The contaminants 
identified above PALs in subsurface soils were as follows: 

 Arsenic concentrations ranged between 6.14 mg/Kg at TP02ARA and 7.16 mg/Kg at 
TP01ARA, at depths of 7 feet bgs and 5 feet bgs, respectively. 

 Chromium concentrations ranged between 28.3 mg/Kg at TP01ARA and 45.1 mg/Kg at 
TP02ARA, at depths of 7 feet bgs and 5 feet bgs, respectively. 

 
Other metals and VOCs were identified in the subsurface soil samples collected within the 
Suspected Disposal Area at low concentrations. No SVOCs were detected. 
 
Former Opportunity Strikes RRS area: Possible surface spills of PHCs from overfilling of 
storage tanks/vehicles, and surface spills of TCE (due to inappropriate disposal practices) 
were the likely mechanisms by which this area was contaminated. Subsurface PHC 
contamination was likely caused by a leaking underground pipeline that was discovered 
during the RI. In this area, surface soil samples were collected from 24 sampling locations and 
subsurface soil samples were collected from nine test pits. Contaminants that were positively 
identified in the surface soil samples included RRO, DRO, VOCs, and metals. The 
contaminants identified in the surface soil samples above PALs included: 

 RRO concentrations at SS19ARA ranged from 16,300 mg/Kg to 20,600 mg/Kg. 

 DRO in surface soils at SS02ARA, SS03ARA, SS17ARA, SS19ARA, SS23ARA, and 
SS29ARA had concentrations that ranged from 370 mg/Kg to 19,200 mg/Kg. 

 Arsenic in surface soils at SS01ARA, SS02ARA, SS03ARA, SS12ARA, SS15ARA, 
SS16ARA, SS17ARA, SS19ARA, and SS23ARA had concentrations that ranged from 
5.25 mg/Kg to 8.87 mg/Kg. 

 Chromium in surface soils at the same sample locations where arsenic was found had 
concentrations that ranged from 29.3 mg/Kg to 46.7 mg/Kg. 

 TCE was dectected in one surface soil sample location (SS19ARA) at a concentration of 
0.0818 mg/Kg. 

 
Contaminants that were positively identified in the subsurface soil samples from the nine test 
pit locations included PHCs, metals, and VOCs. The contaminants detected in the subsurface 
above PALs included: 
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 DRO in subsurface soils at TP03ARA, TP06ARA, TP07ARA, TP08ARA, and TP10ARA 
had concentrations that ranged between 2,120 mg/Kg and 28,400 mg/Kg, at depths of 5 
feet bgs and 3 to 3.5 feet bgs, respectively. 

 RRO in subsurface soils at TP06ARA and TP10ARA had concentrations that ranged 
between 18,900 mg/Kg and 52,900 mg/Kg, at depths of 5 feet bgs and 1.5 to 2 feet bgs, 
respectively. 

 Arsenic in all subsurface soils sample locations at Area A had concentrations that ranged 
between 5.4 mg/Kg and 11.5 mg/Kg, at depths of 5 feet bgs and 3 to 3.5 feet bgs, 
respectively. 

 Chromium in all subsurface soil sample locations at Area A had concentrations that 
ranged between 22.3 mg/Kg at and 44 mg/Kg, at depths of 6 feet bgs and 1.5 to 2 feet bgs, 
respectively. 

 TCE in subsurface soils at TP04ARA, TP05ARA, and TP11ARA had concentrations that 
ranged between 0.0223 mg/Kg to 0.0866 mg/Kg. 

 
Other metals and VOCs were identified in the subsurface soil samples collected within the 
Former RRS area at low concentrations. No SVOC’s were detected, even at low concentration 
levels. 
 
Arsenic concentrations in all the surface and subsurface soil samples were below background 
concentrations of arsenic in soil. The methylene chloride contamination noted in some surface 
soil samples was attributable to laboratory error. Hence, these chemicals were not considered 
as site COCs. Section 6.1.2.3 details the type and nature of chromium contamination found at 
the site. 
 
Former Borrow Area: No sampling was conducted at the Former Borrow Area, because no 
evidence of contamination was found during the RI site walkthrough survey. 
 
6.1.2.1 Contaminants of Concern 
 
Based on results of the PA/SI (Dowl/Ogden, 1996a,b) and the recent RI (USAF, 2012a,b), the 
following types of contaminants have been detected in environmental samples from Area A: 

 PHCs, including DRO and RRO 

 Metals 

 VOCs, including fuel-related constituents and chlorinated solvents (methylene chloride 
and TCE). 
 

Table 6-1 lists COCs in surface and subsurface soil at Area A. Groundwater is not present at 
Area A. Test pits completed during the RI (August to October 2010) were completed to 
bedrock, and no saturated soil or groundwater was encountered. 
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Table 6-1 Area A Contaminants of Concern by Media and Proposed Cleanup Levels 
for Soil 

COC by Media Maximum Detection 
Detection 
Frequency 

PCL1 PCL Basis 

Surface Soil (0 to 2 feet bgs) 

 Total Petroleum Hydrocarbons (mg/Kg) 

Diesel Range Organics (DRO) 19,200 14 of 15 2,998 RBCL 

Residual Range Organics (RRO) 161000 15 of 15 496 ERBCL 

Subsurface Soil (greater than 2 feet bgs) 

 Total Petroleum Hydrocarbons (mg/Kg) 

Diesel Range Organics (DRO) 28,400 11 of 19 2,998 RBCL 

Key:  
1 – PCLs are proposed only for contaminants and media with analytical results exceeding the proposed PCL. Appendix 

A includes more detailed derivation of COCs and PCLs. 
bgs – below ground surface 
COC – contaminant of concern 
ERBCL – Ecological risk-based concentration level (calculated in HHERA, USAF, 2012c) 
HHERA – Human Health and Ecological Risk Assessment 
mg/Kg – milligrams per kilogram 
PCL – proposed cleanup level 
RBCL – risk-based concentration level (calculated in the HHERA – USAF, 2012c) 

 
The presence of methylene chloride in soil samples was attributed to laboratory contamination 
and detected at less than 10 times the level detected in the method blank or trip blank, or were 
determined through data validation to be not detected based on professional chemist review) 
and, hence, it is not considered a site contaminant. Various metals were positively identified 
in the soil samples, some above PCLs. However, the metal contamination was, almost in all 
cases, either below background levels of metal concentration or below the most conservative 
ADEC cleanup goals. Chromium is the only metal which had detections above background 
levels. The rationale for not considering chromium a site COC is explained in Section 6.1.2.3. 
 
Table A-7 and A-8 in Appendix A presents analytical data for contaminants detected in Area 
A surface soil and subsurface soil samples, respectively. The nature and extent of 
contamination, and potential risks posed by these contaminants, are summarized in the 
following subsections. 
 
6.1.2.2 Sources and Release Mechanisms 
 
Little is known about historical operations at Area A, but anecdotal evidence and field 
observations indicate the likely waste sources and release mechanisms. Wastes were 
potentially generated and released during operation of the former RRS, vehicle maintenance 
facility, barracks, dining facility, and radio equipment buildings. 
 
PHC contamination was found in both surface and subsurface soils at Area A. The PHC 
contamination in surface soils are likely linked with surface spills in the vicinity of former 
pipeline delivery points; exact locations of these points are not known. Surface contamination 
was also likely caused by a former burn barrel, which was removed during an Interim 
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Removal Action as part of the RI. The test pit (TP06ARA) at the former burn barrel location 
was excavated to 2 feet bgs and the soil was removed and disposed of as investigative-derived 
waste. Two primary samples (001TP06ARA and 002TP06ARA) and one duplicate 
(201TP06ARA) soil sample were collected from the bottom of limits of the resulting 
excavation. 
 
A likely source of subsurface soil PHC contamination at Area A seems to be leaks from the 
joints of a buried 2-inch pipeline, and the presumed pipeline delivery point. The pipeline is 
still present and buried at the site, generally following the line traced by Test Pits TP07ARA 
through TP11ARA (Figure 6-1). If excavation at Area A is deemed necessary, the remaining 
pipeline would be removed at that time. It seems likely, based on observations of surficial 
staining, that TCE was used as a cleaning agent and released to the surface at certain locations 
at Area A (probably outside a doorway). 
 
6.1.2.3 Evaluation of Chromium and Hexavalent Chromium 
 
Only chromium was detected above cleanup levels and its background concentration. 
Chromium was detected in all 46 of the Area A soil samples, with concentrations ranging 
from 22.3 to 57.4 mg/Kg. Of these 46 samples, only 12 samples exceeded the NSS 
background concentration of 38 mg/Kg for total chromium. It should be noted that total 
chromium is the sum of Cr(III) and Cr(VI), and that the NSS background concentration of 
38.0 mg/Kg for chromium was not speciated into Cr(III) and Cr(VI). 
 
These 12 samples also exceeded the ADEC screening criteria of 25 mg/Kg total chromium, 
which is the cleanup concentration for preventing migration of chromium to groundwater. 
This ADEC cleanup concentration conservatively assumes that all chromium is present in the 
form of Cr(VI). However, since there is no groundwater at Area A, the ADEC cleanup level 
based on migration of Cr(VI) to groundwater does not apply for this site. Another potential 
PCL for chromium is the ADEC cleanup level based on direct contact, which is 300 mg/Kg 
total chromium or Cr(VI). Area A chromium concentrations are well below this ADEC 
cleanup level. 
 
In the eight sample locations of Area A where Cr(VI) analytical data is available, total 
chromium ranged from 38.6 to 57.4 mg/Kg (all exceeding the established chromium 
background concentration of 38.0 mg/Kg). However, the corresponding Cr(VI) results ranged 
from 0.09 to 1.98 mg/Kg. This implies that Cr(VI) was between 0.2 percent and 5.13 percent 
of the total chromium, and that Cr(VI) accounted for a maximum of 5.15 percent of the total 
chromium. 
 
Using this data, sample location SS27ARA, with the highest detected total chromium 
concentration of 57.4 mg/Kg is considered. The corresponding Cr(VI) concentration at this 
location was 0.13 mg/Kg. However, as an upper bound value, if SS27ARA is assumed to have 
Cr(VI) equivalent to the maximum of 5.15 percent of total chromium, the Cr(VI) 

concentration would be 2.94 mg/Kg at this location. The Cr(III) concentration in this sample 
would be the difference between total chromium and Cr(VI), or 54.46 mg/Kg. 
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From these numbers, the following can be determined: 

1. This estimated maximum Cr(III) of 54.46 mg/Kg is below the most conservative Cr(III) 

ADEC cleanup level of 152,000 mg/Kg (based on direct contact). 

2. The estimated maximum Cr(VI) of 2.94 mg/Kg is below the ADEC screening level of 25 
mg/Kg (migration-to-groundwater), or 300 mg/Kg (direct contact), and does not exceed 
the calculated RBCL of 14.9 mg/Kg for Cr(VI) (USAF, 2012c). 

 
Hence, although total chromium concentrations in soil at Area A exceed the established NSS 
background concentration, the estimated Cr(VI) and Cr(III) concentrations do not exceed their 
respective ADEC screening levels. Chromium in Area A soil will, therefore, not require 
remediation. 
 
6.1.3 Contaminant Fate and Transport 
 
All the lower NSS Areas (including Area A) are characterized by disturbed soils around the 
facilities and crowberry/blueberry dwarf shrub tundra where soils are not disturbed. 
Contaminants in surficial soils may be transported through surface runoff, weathering and 
erosion, wind-blown particulates, infiltration and percolation of groundwater (where 
applicable), and accumulation into the food chain via biota uptake. Volatile chemicals in 
surface soils, subsurface soils, and groundwater are likely to diffuse into ambient air. 
 
6.1.4 Baseline Risk Assessment 
 
Using data from the RI, an HHERA was performed for Area A (USAF, 2012c). This section 
summarizes the results of the HHRA. Estimated ILCR and HI for exposures to surface and 
subsurface soil at Area A are summarized in Table 6-2. 

 

Table 6-2 Area A Human Health Risk Calculation Summary 

Contaminants 
Site Workers Site Visitors Residential 

ILCR HI ILCR HI ILCR HI 

Non-PHCs 

Surface Soil 4E-08 0.01 4E-09 0.001 6E-08 0.03 

Subsurface Soil – Cr3+ 2E-08 0.006 2E-09 0.0005 3E-08 0.01 

Subsurface Soil – Cr6+ 6E-06 0.02 6E-07 0.002 2E-05 0.1 

PHCs 

Surface Soil NA 1 NA 0.08 NA 10 

Subsurface Soil – Cr3+ NA 0.8 NA 0.02 NA 4 

Key: 
Cr3+– trivalent chromium 
Cr6+– hexavalent chromium 
HI – hazard index 
ILCR – incremental lifetime cancer risk 
NA – not applicable 
PHC – petroleum hydrocarbon 

Bold indicates exceedence of the Alaska Department of Environmental Conservation’s acceptable risk criterion. 
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Based on Table 6-2, the HIs are observed to be below the ADEC acceptable risk criterion of 1 
in all cases, except for future residential land use. Similarly, the carcinogenic risk estimates 
(ILCR) are below ADEC’s acceptable risk criterion of 1×10-5 in all cases, except when future 
residential use is considered. Hence, the only unacceptable risks due to contaminants in 
surface soil are under a future residential land use scenario. The main contaminant drivers are 
PHCs and chromium (only when total chromium is assumed to be present as Cr(VI) only). 
Similar to the surface contamination scenario, the subsurface contamination risk estimates 
also indicate that the only unacceptable risk is from chromium contamination under a future 
residential land use scenario, assuming all chromium to be present as Cr(VI) only. A more 
detailed explanation of the health risk estimates can be found in the HHERA Report (USAF, 
2012c). 
 
HQ and HI were estimated for mammalian and avian receptors exposed to contaminants in 
Area A surface soil and cumulative HI’s are summarized in Table 6-3. The ecological risk 
was above the acceptable ADEC criterion to indicator mammalian receptors, but not to any 
avian receptors. Further details of estimated ecological site risks are presented in the HHERA 
report (USAF, 2012c). The contaminant driving risk to ecological receptors is RRO. Metals 
also contributed to ecological receptor risk, but the metal concentrations were below 
background levels. The calculated ERBCL was 120 mg/Kg for RRO (USAF, 2012c). 
 

Table 6-3 Area A Ecological Risk Calculation Summary 

Hazard Index 
Tundra 

Vole 
Masked 
Shrew 

Least 
Weasel 

American 
Robin 

Dark-eyed 
Junco 

Northern 
Shrike 

Cumulative Growth/Body 
Weight  0.4 1 0.1 0.01 0.004 0.004 

Cumulative Mortality  -- -- -- 0.04 0.02 0.009 

Cumulative No Adverse 
Effects  0.0003 0.03 0.00006 -- -- -- 

Cumulative PHC  534 309 129 0.8 0.4 0.05 

Cumulative Reproductive  0.6 0.2 0.2 0.04 0.01 0.009 

Key: 

-- not available 
HI – hazard index 
PHC – petroleum hydrocarbon 
Bold indicates exceedence of the Alaska Department of Environmental Conservation's acceptable hazard criterion. 

 
6.2 REMEDIAL ACTION OBJECTIVES – AREA A 
 
The RAOs established to protect human health and the environment at Area A are based on 
the results of historical investigations, the RI (USAF, 2012a,b), the HHERA (USAF, 2012c), 
and ADEC cleanup levels listed in 18 AAC 75. 
 
6.2.1 Human Health RAO 
 
The human health CSM developed for the Area A in the HHERA identified a potentially 
complete exposure pathway for hypothetical future residents to impacted surface and 
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subsurface soil. Although this re-use scenario is highly unlikely at Area A, the human health 
RAO for Area A is as follows: 

 Prevent unrestricted use of soil with contaminant concentrations that exceed PCLs. The 
primary contaminants that exceeded these levels and contributed to Area A human health 
risks were as follows: 

 DRO (surface and subsurface soil) 
 RRO (surface soil) 

 
6.2.2 Ecological RAO 
 
The ecological CSM developed for the Area A in the HHERA identified mammalian 
receptors that could potentially be exposed to contaminants in surface soil. The ecological 
RAO for Area A is as follows: 

 Prevent exposure of ecological receptors to Area A surface soil contaminants that exceed 
the PCLs. The primary contaminant that exceeded these levels and contributed to Area A 
ecological receptor health risks were as follows: 

 RRO (surface soil) 
 

6.3 PROPOSED CLEANUP LEVELS AND ACTION AREAS – AREA A 
 
The nature and extent of soil and groundwater contamination at Area A indicates that site 
contamination poses potential human health and ecological risks. This section presents the 
PCLs and the action areas for Area A. 
 
6.3.1 Soil PCLs 
 
PCLs for positively identified contaminants in surface and subsurface soil at Area A are 
presented in Table 6-1, along with the basis for selection of the PCL. PCLs are based on the 
RBCLs and ERBCLs determined in the HHERA (USAF, 2012c). Section 2.6 establishes the 
basis for selection of PCLs. 
 
6.3.2 Evaluation of Area A Action Areas 
 
Based on the soil PCLs and the available analytical data for Area A, action areas were 
evaluated for the site. Action areas are defined as areas of Area A where RI sample results 
exceed the applicable PCLs. Area A soil data are compared to soil PCLs in Tables A-7 and A-
8 of Appendix A. 
 
PHCs in surface and subsurface soils at Area A must be addressed to reduce risk and meet 
PCLs. For RRO in surface soil, protection of ecological receptors (i.e., meeting the ERBCL of 
496 mg/Kg RRO) will drive the response actions. Metals and VOCs are not considered to be 
COCs at Area A because of the reasons specified in Sections 6.1.2 and 6.1.2.3. 
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Based on a comparison of RI sample results to PCLs, four action areas were identified for 
Area A. These action areas are shown on Figure 6-1 and summarized in Table 6-4. These four 
action areas cover approximately 5,280 square feet of Area A and are the focus of the 
evaluations for remedial responses, as presented in the following sections. 
 

Table 6-4 Area A Soil Volume Estimates by Action Area 

Action 
Area 

Sample 
Location(s) 

Figure 
Assumed 

Area 
(ft2) 

Depth 
(feet) 

Volume 
(ft3) 

Volume 
(yd3) 

Tons1 COCs above PCLs 

A 
SS29ARA, 
TP06ARA, 
TP08ARA  

6-1 3,280 3 9,840 364.4 551.5 
Buried pipe; TP06ARA and 
TP08ARA (DRO only); 
SS29ARA (DRO and RRO) 

B 
SS19ARA, 
SS23ARA, 
TP10ARA 

6-1 1,000 1 1,000 37 55.8 

Surface soil only; SS19ARA, 
SS23ARA (DRO and RRO); 
TP10ARA (DRO only), 
clean test pits nearby 

C SS02ARA 6-1 700 1 700 25.9 39.1 
Surface soil only; SS02ARA 
(RRO only) 

D SS16ARA 6-1 300 6 1,800 66.7 100.7 SS16ARA (RRO only) 

Totals 13,340 484.0 747.1  
 

Key: 
1– Assumed soil density is 1.5 tons per cubic yard. 
COC – contaminant of concern 
DRO – diesel range organics 
ft – foot, feet 
ft2 – square feet 
ft3 – cubic feet 
PCL – proposed cleanup level 
RRO – residual range organics 
yd3 – cubic yards 

 
The soil sampling data from the RI identifies the general locations where contamination 
exists, but it does not provide complete delineation of contaminants. For the purpose of this 
FS, the surface soil action areas for Area A were assumed to cover an area of 100 square feet 
of surface soil centered on each surface soil location where contamination exceeded PCLs; 
assumed depth of surface soil contamination was 1-foot bgs. Delineation is not detailed 
enough to provide a high degree of certainty for the lateral limits of soil remediation; hence, 
more precise delineation will be conducted during any remedial design or implementation 
stage, and confirmation sampling will be part of any remedial action to verify that soil PCLs 
have been met. 
 
The Air Force acknowledges that the information available only allows for estimates of action 
areas that require remediation. However, the Air Force considers this information a valid basis 
to evaluate remedies that will be protective of human health and ecological receptors. Based 
on the physical settings and lithology of NSS, the Air Force does not consider that evaluations 
or recommendations would change if volumes of impacted action areas did change. 
 
The following sections present a detailed analysis of the remedial alternatives for Area A. 
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6.4 DETAILED ANALYSIS OF REMEDIAL ALTERNATIVES – AREA A 
 
The detailed evaluation of remedial alternatives for Area A is presented in this section. This 
section includes an explanation of how the alternatives were rated with respect to the 
CERCLA evaluation criteria (Section 6.4.1.1), an overview of the alternatives that were 
considered (Section 6.4.1.2), and detailed analysis of the remedial alternatives (Sections 
6.4.1.2.1 through 6.4.1.2.3). These alternatives are compared in Section 6.4.2. Cost estimating 
for each alternative is provided in Table 6-5. 
 
6.4.1 Individual Analysis of Alternatives 
 
6.4.1.1 Rating of Alternatives 
 
Remedial alternatives for Area A were evaluated against the two threshold criteria and five 
balancing criteria described in Section 3.4. Evaluation of the two modifying criteria (state 
acceptance and community acceptance) will be conducted as part of the NSS Proposed Plan 
and ROD. 
 
The detailed analysis of alternatives described below is a qualitative assessment of applicable 
remedial technologies for each criterion. Alternatives were rated based on their expected 
performance relative to each criterion. The following rating system was used to evaluate the 
performance of a remedial alternative: 

 High – meets the requirements of the criterion. 

 Medium – generally meets the requirements of the criterion, but with qualifiers. 

 Low – does not meet the requirements of the criterion. 
 
The technical rationale for choosing one of the three ratings is described in the following text, 
and a summary of ratings for each alternative is presented in Table 6-6. 
 
6.4.1.2 Remedial Alternatives Considered for Area A 
 
The following remedial alternatives for addressing impacted soil at Area A were evaluated in 
detail: 

 Alternative ARA-1 – No Action 

 Alternative ARA-2 – Surface Soil Excavation with Offsite Treatment/Disposal, MNA for 
Subsurface Soil, and LUCs 

 Alternative ARA-3 – Surface and Subsurface Soil Excavation to Bedrock and Off-site 
Treatment/Disposal 

LUCs and MNA are not considered as stand-alone remedial approaches for Area A because 
they would not eliminate the potential ecological exposures to impacted surface soil. Due to 
the limited extent and relatively small volume of soil contamination at Area A, stand alone in-
situ soil remediation options were not considered. The detailed analysis of these remedial 
alternatives for Area A is presented below and summarized in Table 6-6. 
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6.4.1.2.1 Alternative ARA-1 – No Action 
 
Conceptual Approach. The No Action alternative serves as a baseline against which other 
alternatives are compared, as required by the NCP. Under this alternative, no remedial actions 
would be taken, no monitoring would not be conducted, and LUCs would not be implemented 
to prevent exposures. Although natural attenuation would occur, contaminant reductions 
would not be verified with monitoring. No costs are association with this alternative. 
 
This alternative is evaluated in the following paragraphs. 
 
Protection of Human Health and the Environment. Alternative ARA-1 is not protective of 
human health and the environment. No remedial actions would be taken; therefore, human 
health and ecological risk levels would not be reduced. Although contaminant concentrations 
may decrease over time as contaminants naturally attenuate, no actions would be taken to 
reduce contaminant concentrations or mobility or to prevent or reduce risks. Because this 
alternative does not protect human health and the environment, it Fails this criterion. 
 
Compliance with ARARs. Alternative ARA-1 will not achieve ARARs in a reasonable 
amount of time and does not include monitoring to verify that contaminant concentrations are 
reduced. This alternative Fails this criterion. 
 
Long-Term Effectiveness and Permanence. Alternative ARA-1 does not effectively prevent 
human and ecological receptors from being exposed to COCs in surface and subsurface soil. 
This alternative, therefore, does not provide long-term effectiveness and permanence, and 
rates “Low” for this criterion. 
 
Reduction in Toxicity, Mobility, or Volume through Treatment. Alternative ARA-1 does not 
actively reduce the toxicity, mobility, or volume  of contaminants at the site. This alternative 
rates “Low” for this criterion. 
 
Short-Term Effectiveness. Alternative ARA-1 can be implemented immediately and would 
pose no immediate risks to the surrounding community, workers, or the environment during 
remedial activities. The implementation of this alternative would have minimal or no impact 
on the surrounding community and environment, although no actions are taken to minimize 
exposures and risks in the short term. This alternative rates “Medium” for this criterion. The 
time reach RAOs is estimated at 30 years. 
 
Implementability. Alternative ARA-1 can be readily implemented at the site, and rates 
“High” for this criterion. 
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Table 6-5 Area A Remedial Alternative Cost Estimates 

Remedy Component 

Component Units Alternative ARA-1 Alternative ARA-2 Alternative ARA-3 

Surface area excavated square feet 0 5,280 5,280 

Total Excavation Volume (in-place) cubic yards 0 196 494 

Total Mass Excavated tons 0 294 741 

Excavation Duration days 0 1 3 

Assumed time to meet all cleanup goals years 30 30 2 

Unit Cost Units Quantity  Cost  Quantity  Cost  Quantity  Cost  

Remedial Design Stage Actions          

Additional Pre-Excavation Delineation $ 2,300 per sample 0  $              -  30 $    69,000 30 $    69,000 

Capital Costs – Excavation         

Pre-survey: permitting, staking, utility clearance $ 1,200 per day 0  $              -  2 $      2,400 2  $         2,400 

Excavation, Disposal, and Site Restoration Tasks (a) $ 200 per ton 0  $              -  294 $    58,800 741  $     148,200 

Waste profiling – sampling and analysis $ 5,000 lump sum 0  $              -  1 $      5,000 3  $       15,000 

Confirmation sampling $ 2,300 per sample 0  $              -  15 $    34,500 45  $     103,500 

Field oversight (2 personnel/day) $ 2,400 per day 0  $              -  1 $      2,400 3  $        7,200 

Capital Costs – Land Use Controls         

Installation of warning signs (materials and labor) $  500 per sign 0  $              -  4 $      2,000 0  $               -  

Administrative costs (legal, GIS, procurement & invoicing) $ 2,000 lump sum 0  $              -  1 $      2,000 0  $               -  

Operation, Maintenance, and Monitoring         

Annual data review and reporting $ 7,500 per year 0  $              -  30 $ 225,000 2  $     15,000 

Five-Year Reviews $ 30,000 per review 0  $              - 6 $ 180,000 1  $     30,000 

Replacement of warning signs (once at 25 years) $  500 per sign 0  $              -  4 $     2,000 0  $              -  

Annual LUC Enforcement, Monitoring, Reporting $ 3,000 per year 0  $              -  30 $   90,000 2  $      6,000 

NPV of Recurring Costs 2.0%    $              0    $ 365,492     $    62,120 

NPV of Recurring Costs 5%    $              0    $ 245,462     $    56,975 

Capital  $               -  Capital  $ 176,000  Capital  $  345,000 

 NPV (2.0%) $               -  NPV (2.0%)  $ 541,000  NPV (2.0%)  $  407,000 

 NPV (5%) $               -  NPV (5%)  $ 421,000  NPV (5%)  $  402,000 

Definition of Alternatives 
Alternative ARA-1:  No Action 
Alternative ARA-2:  Surface soil excavation and off-site treatment/disposal; MNA for subsurface soils; and LUCs. 
Alternative ARA-3:  Surface and subsurface soil excavation to bedrock and off-site treatment/disposal. 
All costs, unit prices, and quantities are engineering estimates of the level of effort necessary to complete the subject work, based on available information, and estimated footprints of the action areas. The use of uniform pricing between all alternatives, similar 

volume estimating techniques, and scaling of sampling requirements based on the level of effort for each alternative, result in a cost estimate that provides an adequate evaluation of the relative costs of a remedial action. Uncertainties associated with 
impacted volumes, analytical lists, sample count, and unit cost, would impact each alternatives costs uniformly. 

 (a) - unit costs of $200 per ton are based on $94 per ton for off-site treatment, plus estimated costs for excavation, loading, hauling, and replacement in excavations.  

Key: 
% – percent  LUC – land use control 
GIS – geographical information systems  MNA – monitored natural attenuation  
 NPV – net present value 
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Table 6-6 Area A Remedial Alternative Comparison 

Description 

Alternative ARA-1 Alternative ARA-2 Alternative ARA-3 

No Action 

Surface soil excavation 
and off-site treatment/ 

disposal; MNA for 
subsurface soil; LUCs 

Surface and 
subsurface soil 

excavation to bedrock 
and off-site 

treatment/disposal 

Evaluation Criteria 

Protection of Human Health 
and the Environment 

Fail Pass Pass 

Compliance with ARARs Fail Pass Pass 

Long-Term Effectiveness and 
Permanence  

Low   High High 

Reduction of TMV through 
Treatment 

 Low   Medium High 

Short-Term Effectiveness Medium High High 

Implementability  High   High High 

Estimated Costs 

Capital Costs $0 $176,000  $345,000  

NPV at 2.0% $0  $541,000  $407,000  

NPV at 5% $0  $421,000  $402,000  

Key: 
% – percent 
ARA – Area A 
ARAR – applicable or relevant and appropriate requirement 
LUC – land use control 
MNA – monitored natural attenuation 
NPV – net present value 
TMV – toxicity, mobility, and volume 

Scoring: 
Pass – meets threshold criterion 
Fail – does not meet threshold criterion 
High, Medium, and Low indicate the degree to which the Alternative satisfies the criterion. 

 
Cost. No costs are associated with the No Action alternative. This alternative has the lowest 
cost of alternatives considered for Area A. 
 
State Acceptance. Alternative ARA-1 does not ensure or verify protection of human health 
and the environment and is not likely to comply with ARARs in a reasonable time frame. 
State acceptance will be assessed after agency comments have been received on this FS. 
 
Community Acceptance. Alternative ARA-1 does not ensure protection of human health and 
the environment and is not likely to comply with ARARs in a reasonable time 
frame.Community acceptance will be assessed after the public notification period has 
concluded and comments from the public have been received on the Proposed Plan. 
 
Summary. The No Action alternative will not achieve RAOs for Area A. 
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6.4.1.2.2 Alternative ARA-2 – Surface Soil Excavation with Offsite Treatment/Disposal, 
MNA for Subsurface Soil, and LUCs 

 
Conceptual Approach. Alternative ARA-2 includes excavation of impacted soil from the 
area around surface sample locations that had DRO and RRO concentrations exceeding Area 
A soil PCLs. The general area to be excavated corresponds to surface soil in Action Areas A 
through D, as shown on Figure 6-1. In this alternative, the deeper PHC contamination will be 
left in place and is assumed to be addressed by natural attenuation processes. Typically, PHC 
contamination is amenable to natural attenuation. LUCs would be implemented to prevent 
potential human exposures to contaminants in the subsurface. This approach would eliminate 
ecological risks due to surface soil and would prevent risk to humans due to potential 
exposures to subsurface contaminants. 
 
The lateral and vertical extents of contamination at Area A are not fully delineated around the 
sample locations that had DRO/RRO contamination. For purposes of this FS, the area to be 
excavated is assumed to cover an area of 5,280 square feet, as shown on Figure 6-1 and 
summarized in Section 6.3.2. To prevent ecological exposures, 1 foot was assumed for the 
excavation depth. The estimated volume of soil to remove is, thus, about 5,280 cubic feet, or 
just less than 200 cubic yards (Table 6-4). Assuming a soil density of 1.5 tons per cubic yard, 
the mass of soil to be excavated, transported, and treated is about 300 tons. 
 
Part of the pre-remediation field effort at Area A would include further delineation to better 
define the lateral and vertical extents of impacted soil. During remediation and prior to 
closure of this area, confirmation samples would be taken to demonstrate that all soil with 
COCs exceeding their PCLs has been removed. Excavated soil would be transported off-site 
to a thermal desorption facility. Available Area A soil data suggests that any excavated soil 
would be acceptable for this type of treatment. If excavated soil profiling indicated that 
portions of the excavated soil were not acceptable for thermal desorption treatment, those 
soils would be sent to an approved off-site landfill licensed by appropriate authorities having 
jurisdiction to accept the soil. 
 
Excavation backfill material would be obtained from an approved borrow source that meets 
the analytical requirements for an approved backfill material. For the purpose of cost 
estimating, it has been assumed that treated soil at the thermal desorption facility would be an 
approved borrow source. Currently, ASR (a thermal desorption facility in Anchorage, 
Alaska), will provide treated soil for free and can load trucks with treated soil for backfilling 
after dropping a contaminated load for treatment. 
 
To prevent potential future human exposures to subsurface soil contamination that remains on 
site at Area A, JBER would implement and maintain LUCs to prevent human access and 
exposure to this contamination. Such controls would include the site access restrictions that 
are already in place, a dig permit process for any intrusive work in areas of Area A with 
subsurface contamination, and prohibitions on residential use. With appropriate LUCs in 
place, this alternative will eliminate the potential for human exposures. Five-Year Reviews 
would need to be conducted because contaminants would remain on site above levels that 
allow for unrestricted land use. 
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Alternative ARA-2 is evaluated in the following paragraphs. 
 
Protection of Human Health and the Environment. After completion, Alternative ARA-2 
would be protective of human health and the environment. A majority of the soil with 
contaminants of concern exceeding Area A PCLs would be excavated and removed from the 
site, resulting in limited remaining risks or hazards to human or ecological receptors. Potential 
human exposures to contaminants in the subsurface would be eliminated using LUCs. This 
alternative Passes this criterion. 
 
Compliance with ARARs. Alternative ARA-2 will comply with ARARs, including: action-
specific ARARs governing transportation, treatment, and disposal of contaminated soil; 
chemical-specific ARARs governing cleanup levels; and location-specific ARARs governing 
actions in potentially sensitive habitat near the stream. This alternative Passes this criterion. 
 
Long-Term Effectiveness and Permanence. Alternative ARA-2 effectively and permanently 
prevents human and ecological receptors from being exposed to COCs in contaminated 
surface soil by excavation and treatment. It would also include controls to prevent human 
exposures to subsurface contaminants. At completion of MNA all COCs will have achieved 
the PCL. This alternative, therefore, provides long-term effectiveness and permanence, and 
rates “High” for this criterion. 
 
Reduction in Toxicity Mobility, or Volume through Treatment. Alternative ARA-2 reduces 
the toxicity, mobility, or volume of contaminants at the site through excavation of surface soil 
and off-site treatment. Subsurface contamination would not be actively treated, but would be 
passively treated over time via natural attenuation processes. This alternative rates “Medium” 
for this criterion. 
 
Short-Term Effectiveness. Surface soil excavation, LUCs, and a monitoring program can be 
readily and rapidly implemented. The surface soil excavation would be implemented so that it 
would pose little or no risk to human health or the environment and would have minimal or no 
impact on the surrounding community and environment. Attenuation of subsurface 
contamination would not be rapidly achieved, but the monitoring program could be readily 
implemented. Alternative ARA-2 rates “High” for this criterion. The time reach RAOs is 
estimated at 30 years. 
 
Implementability. All components of Alternative ARA-2 can be readily implemented 
immediately at Area A, and rates “High” for this criterion. 
 
Cost. A cost estimate for Alternative ARA-2 is presented in Table 6-5. Capital costs included 
with this alternative include: pre-excavation delineation; mobilization; excavation, hauling, 
and off-site treatment; confirmation sampling; and site restoration. Additional monitoring may 
be required to ensure that the deeper contamination in soil is addressed through natural 
attenuation. Because this alternative could be rapidly completed, minimal recurring costs (i.e., 
long-term monitoring or maintenance) are assumed. As detailed in Table 6-5, estimated 
capital costs for Alternative ARA-2 are approximately $176,000. This alternative would have 
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recurring costs; NPV costs are estimated as $541,000 assuming a discount rate of 2 percent 
and $421,000 assuming a discount rate of 5 percent. 
 
State Acceptance. Alternative ARA-2 protects human health and the environment and will 
comply with ARARs. State acceptance will be assessed after comments have been received 
on this FS. 
 
Community Acceptance. Alternative ARA-2 protects human health and the environment and 
will comply with ARARs. Community acceptance will be assessed after the public 
notification period has concluded and comments from the public have been received on the 
Proposed Plan. 
 
Summary. Alternative ARA-2 will eliminate surface soil with contamination exceeding PCLs 
and will prevent exposures to subsurface soil by relying on LUCs. Subsurface soil would be 
addressed via MNA. This alternative will, thus, prevent human and ecological exposures to 
site contaminants and will achieve the RAOs for Area A. 
 
6.4.1.2.3 Alternative ARA-3 – Surface and Subsurface Soil Excavation to Bedrock and 

Off-site Treatment/Disposal 
 
Conceptual Approach. Alternative ARA-3 includes excavation of impacted surface and 
subsurface soil from the action areas shown on Figure 6-1. These areas had DRO and RRO 
concentrations in surface and/or subsurface soil exceeding Area A soil PCLs. This alternative 
is similar to Alternative ARA-2, but includes deeper excavation to bedrock to remove 
contaminated soil. The deeper PHC contamination would be actively removed by excavation 
and, thus, remediated, and there would be no dependence on natural attenuation processes for 
the reduction of deeper soil PHC contamination. 
 
The lateral and vertical extents of contamination at Area A are not fully delineated around the 
sample locations that had DRO/RRO contamination. For purposes of this FS, the area to be 
excavated is assumed to cover an area of 5,280 square feet, as shown on Figure 6-1 and 
summarized in Section 6.3.2. For areas with contaminated surface soil only (Action Areas B 
and C), 1 foot was assumed for the excavation depth. Action areas with deeper contamination 
(Action Areas A and D) would be excavated to bedrock (variable depth throughout the site). 
The estimated volume of soil to remove is, thus, about 500 cubic yards (Table 6-4), or about 
740 tons, assuming a soil density of 1.5 tons per cubic yard. 
 
The pre-remediation field effort would include further delineation to better define the lateral 
and vertical extents of impacted soil at Area A. During remediation and prior to closure of this 
area, confirmation samples would be taken to demonstrate that all soil with COCs exceeding 
their PCLs has been removed. Excavated soil will be transported off-site to a thermal 
desorption facility, as described in Section 6.4.1.2.2 for Alternative ARA-2. 
 
Since Alternative ARA-3 also would remove contaminants above PCLs from the site, human 
health and ecological risks would be eliminated, and Area A would not be subject to future 
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Five-Year Reviews. For cost estimation purposes, a 2-year monitoring period has been 
assumed for verification that PCLs are maintained. 
 
Alternative ARA-3 is evaluated in the following paragraphs. 
 
Protection of Human Health and the Environment. After completion, Alternative ARA-3 
would be protective of human health and the environment. All soil with COCs exceeding 
Area A PCLs would be excavated and treated, resulting in no remaining risks or hazards to 
human or ecological receptors. This alternative Passes this criterion. 
 
Compliance with ARARs. Alternative ARA-3 will comply with ARARs, including: action-
specific ARARs governing excavation, transportation, treatment, and disposal of 
contaminated soil; chemical-specific ARARs governing cleanup levels; and location-specific 
ARARs governing actions within Site Summit Historic District. This alternative Passes this 
criterion. 
 
Long-Term Effectiveness and Permanence. Alternative ARA-3 effectively prevents human 
and ecological receptors from being exposed to COCs in contaminated soil by completely 
removing the contaminated soil from the site. This alternative, therefore, provides long-term 
effectiveness and permanence, and rates “High” for this criterion. 
 
Reduction in Toxicity, Mobility, or Volume through Treatment. Alternative ARA-3 reduces 
the toxicity, mobility, or volume  of contaminants at Area A through excavation and off-site 
treatment. This alternative rates “High” for this criterion. 
 
Short-Term Effectiveness. Alternative ARA-3 can be readily implemented and completed 
over a relatively short time frame. Excavation, transportation, and treatment would be 
executed using methodology that prevents risk to human health and the environment during 
remedial activities, and would be implemented using methods to protect worker safety. This 
alternative could be implemented so that it would have minimal or no impact on the 
surrounding community and environment. This alternative rates “High” for this criterion. The 
time reach RAOs is estimated at 2 years. 
 
Implementability. Alternative ARA-3 can be readily implemented immediately at Area A. 
This alternative rates “High” for this criterion. 
 
Cost. A cost estimate for Alternative ARA-3 is presented in Table 6-5. Capital costs included 
with this alternative include: pre-excavation delineation; mobilization; excavation, hauling, 
and off-site treatment; confirmation sampling; and site restoration. Because this alternative 
could be rapidly completed, no recurring costs (i.e., long-term monitoring or maintenance) are 
assumed. As detailed in Table 6-5, the estimated capital costs for Alternative ARA-3 are 
approximately $345,000. The cost estimate assumes that all cleanup goals would be met and 
the site would be closed in 2 years, so there are minimal recurring costs. NPV costs are 
estimated as $407,000 assuming a discount rate of 2 percent and $402,000 assuming a 
discount rate of 5 percent. 
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State Acceptance. Alternative ARA-3 protects human health and the environment and will 
comply with ARARs in a reasonable time frame. State acceptance will be assessed after 
agency comments have been received on this FS. 
 
Community Acceptance. Alternative ARA-3 protects human health and the environment and 
will comply with ARARs in a reasonable time frame. Community acceptance will be assessed 
after the public notification period has concluded and comments from the public have been 
received on the Proposed Plan. 
 
Summary. Alternative ARA-3 will eliminate surface and subsurface soil with contamination 
exceeding PCLs. It is the most expensive alternative considered for Area A, but it will 
permanently eliminate contaminants from Area A and will not rely on long-term natural 
attenuation or LUCs. This alternative will, thus, protect human health and the environment 
and will achieve the RAOs for LSS. 
  
6.4.2 Comparative Analysis of Remedial Alternatives 
 
The following sections present a comparative analysis of the remedial alternatives evaluated 
for Area A. The comparative analysis is intended to identify the advantages and disadvantages 
of each remedial alternative with respect to the two threshold criteria and five balancing 
criteria. 
 
Based on the assessment of remedial alternatives above, the relative rankings of the three 
alternatives, based on the criteria presented would be from high to low, ARA-3, ARA-2, and 
ARA-1. 
 
6.4.2.1 Overall Protection of Human Health and the Environment 
 
This is one of the threshold criteria and an alternative is rated either Pass or Fail for this 
criteria. Remedial Alternative ARA-1 (No Action) would not be protective of human health 
and the environment and would not mitigate any risks posed by surface soil to human and 
ecological receptors. Therefore, the No Action alternative Fails this criterion. 
 
Alternatives ARA-2 and ARA-3 are protective of overall human health and the environment. 
Unacceptable exposures would be prevented and COCs would be eliminated from the site. 
Therefore, Alternatives ARA-2 and ARA-3 both Pass this criterion. 
 
6.4.2.2 Compliance with ARARs 
 
Compliance with ARARs is the second threshold criterion; alternatives either Pass or Fail. 
Alternative ARA-1 (No Action) does not address chemical-specific ARARs. Therefore, the 
No Action alternative Fails this criterion. 
 
Alternatives ARA-2 and ARA-3 both prevent unacceptable exposures to surface soil in the 
Area A action areas by eliminating surface soil with contaminants above PCLs; chemical-
specific ARARs would be rapidly achieved for surface soil. Alternative ARA-2 would rely on 
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natural attenuation to achieve cleanup goals for subsurface soil, while Alternative ARA-3 
would achieve cleanup goals for subsurface soil by excavation and off-site treatment. Both of 
these alternatives would be implemented to comply with all action-, chemical-, and location-
specific ARARs. Hence, Alternatives ARA-2 and ARA-3, both Pass this criterion. 
 
6.4.2.3 Long-Term Effectiveness and Permanence 
 
Alternative ARA-1 (No Action) provides no long-term effectiveness or permanence and was 
rated “Low” for this criterion. On the other hand, Alternative ARA-3 would effectively, 
rapidly, and permanently reduce contaminant concentrations at Area A. Alternative ARA-2 
would also be effective in reducing contamination, but it would not be as rapid as in the case 
of Alternative ARA-3 because deeper soil contamination is addressed through natural 
attenuation processes. Alternatives ARA-2 and ARA-3 were rated “High” for this criterion. 
 
6.4.2.4 Reduction in Toxicity, Mobility, or Volume through Treatment 
 
Alternative ARA-1 (No Action) would not actively reduce the toxicity, mobility, or volume of 
the COCs at Area A and was, thus, rated “Low” for this criterion. Natural processes would act 
on COCs over time, but the rate and extent of that attenuation would not be known under this 
alternative because no monitoring would be conducted. 
 
Alternative ARA-2 (Excavation with Natural Attenuation) will effectively reduce toxicity, 
mobility, or volume through removal and off-site treatment of surface soil contamination, 
thereby preventing future human and ecological exposures to COCs in Area A surface soil. 
However, deeper soil contamination would be addresses through natural attenuation, which 
takes longer. Hence, ARA-2 was rated “Medium” for this criterion. 
 
Alternative ARA-3 will effectively reduce the toxicity, mobility, or volume of contaminated 
surface and subsurface soil through complete excavation and off-site treatment. Hence, ARA-
3 was rated “High” for this criterion. 
 
6.4.2.5 Short-term Effectiveness 
 
Alternative ARA-1 (No Action) would have no short-term impacts beyond the current risks 
posed by soil contaminants and was rated “Medium” for this criterion. 
 
Alternatives ARA-2 and ARA-3 both rated “High” for this criterion because these alternatives 
would be implemented to pose little or no risk to human health or the environment during 
remedial activities. The estimated time to reach RAOs is 30 years for ARA-2 and 2 years for 
ARA-3. 
 
6.4.2.6 Implementability 
 
All three alternatives can be readily implemented at Area A. Hence, all three alternatives were 
rated “High” for this criterion. 
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6.4.2.7 Cost 
 
Alternative ARA-1 would have the lowest cost of the remedial alternatives considered. Of the 
active remedial alternatives considered, Alternative ARA-2 has lower estimated capital costs 
than Alternative ARA-3, but Alternative ARA-3 has lower NPV costs due to elimination of 
contamination from the site and no requirements to monitor the site or maintain institutional 
controls (Table 6-5). 
 
6.4.2.8 State and Community Acceptance 
 
Alternatives ARA-2 and ARA-3 would remove contaminants from the site. In contrast, 
Alternative ARA-1 would not take any further action to characterize or remediate the site. 
Agency and community acceptance of Alternatives ARA-1, ARA-2, and ARA-3 will be 
assessed after comments have been received. 
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7.0 AREA C – PUMP HOUSE 
 
This section summarizes the site background, nature and extent of contamination, and results 
of the recent risk assessments for Area C. RAOs, PCLs, and remedial alternatives are 
developed. Figure 7-1 presents an overview of the area, including sampling locations and 
physical features from the 2010 RI. Figure 7-2 presents supplemental sampling locations 
from the unnamed creek collected in 2011. 
 
7.1 BACKGROUND INFORMATION – AREA C 
 
7.1.1 Site Description and History 
 
Area C consists of the Pump House, located near the end of Arctic Valley Road, at the 
intersection of utility corridors leading to LSS and USS, and an adjacent pond formed by a 
weir that was used to collect surface water for supply to LSS and USS (Figure 7-1). 
 
The Pond and the unnamed creek at Area C are adjacent to two active recreational areas. The 
Arctic Valley Trailhead and parking lot, part of Chugach State Park, is located to the west 
side of Arctic Valley Road. The Arctic Valley Ski Area and Alpenglow Lodge, operated by 
the Anchorage Ski Club, Inc. and also within Chugach State Park, is on the east side of Arctic 
Valley Road. 
 
Area C was previously investigated during the PA/SI (Dowl/Ogden, 1996a,b). Four surface 
water samples were collected from drainages within the transmission corridor between LSS 
and the pumphouse during the 1996 PA/SI and analyzed for VOCs, SVOCs, and RCRA 8 
metals (arsenic, barium, cadmium, chromium, lead, mercury, selenium, and silver). Analysis 
for VOCs had detections for methylene chloride, but was determined by the U.S. Army Corps 
of Engineers Chemical Quality Assurance Report to not be analytically resolved. The 
determinations had dilutions of 10 times, 20 times, or had primary and duplicate samples that 
did not agree within acceptable internal quality control. These methylene chloride detections 
in surface water should be considered laboratory contaminants based on professional chemist 
review. SVOCs were not detected, with the exception of suspected laboratory contaminants. 
Metals were not detected, with the exception of one barium detection at 0.015 mg/L and one 
lead detection at 0.0054 mg/L, both of which were below the ADEC Table C drinking water 
levels. The locations of the samples are thought to have been random and based on observed 
locations of runoff. 
 
During the 2010 RI, three surface soil samples were collected in the immediate vicinity of the 
Pump House (Figure 7-1). One surface soil sample (SS01ARC) was collected adjacent to the 
Pump House near the presumed location of a potential interior AST and machinery, the 
remaining two samples (SS02ARC and SS03ARC) were collected down gradient where 
surface water would travel prior to encountering the ponded area behind the weir. 
Additionally, one collocated surface water (SW01ARC) and one sediment sample 
(SD01ARC) were collected from within the ponded area behind the weir. 
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Supplemental sampling was conducted in 2011 at Area C from within the ponded area behind 
the weir (SW01ARC), as well as from the unnamed creek dividing NSS and Alpenglow ski 
area (Figure 7-2). Samples were collected from both upstream (SW02ARC, SW03ARC, and 
SW04ARC, SW05ARC) and downstream (SW06ARC, and SW07ARC) of the weir at 
Area C. 
 
7.1.1.1 Geology, Hydrogeology, and Hydrology 
 
Area C is located in the valley floor formed between Mount Gordon Lyon and Rendezvous 
Peak. The surface materials consist primarily of angular gravel, presumably brought in as fill 
material during construction of Arctic Valley Road. 
 
No subsurface borings were completed at Area C during the RI; thus, the presence of and 
depth to groundwater is not known. The nearest drinking water supply well is located adjacent 
to the Alpenglow Lodge at Arctic Valley, indicating that groundwater does exist in the area. 
As the well at Alpenglow Lodge lacks hydraulic connectivity with any surface or groundwater 
originating from NSS, it was deemed unnecessary to sample. 
 
The weir at Area C was constructed to form a pond and supply water to both USS and LSS 
through a conveyance pipeline to each of the sites. The primary surface water drainage at 
Area C is a small tributary of Ship Creek that originates near Rendezvous Peak at the Arctic 
Valley Ski Area. The tributary eventually discharges to Ship Creek, approximately 2 miles 
down slope. 
 
7.1.2 Nature and Extent of Contamination 
 
Based on the RI results, Area C sediment and surface water are not impacted, and Area C soil 
is impacted to a limited extent, as follows: 

 PHCs. DRO and RRO were detected in Area C soil samples, but only RRO exceeded its 
PCL. In soil Sample SS01ARC, RRO was detected at 260 mg/Kg, exceeding its ERBCL-
based PCL of 120 mg/Kg. This result was confirmed in a duplicate soil sample from the 
same location, with RRO at 249 mg/Kg. 

 SVOCs. Benzo(a)pyrene, benzo(b)fluoranthene, chrysene, and pyrene were each detected 
above their respective PCLs in soil from one location: SS01ARC. 

 Metals. No metals exceeded their respective soil PCLs in Area C soil or sediment 
samples. Cadmium, lead, nickel, and mercury were detected in at least one sample above 
background concentrations, but none exceeded its PCL. 

 VOCs. Toluene was the only VOC detected in Area C soil and sediment samples, but it 
did not exceed its PCL. 

 
Based on these results, soil at SS01ARC is impacted with PHCs and PAHs with the potential 
for adverse ecological effects. 
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7.1.2.1 Contaminants of Concern 
 
Based on results of the PA/SI (Dowl/Ogden, 1996a,b) and the recent RI (USAF, 2012a,b), the 
following types of contaminants have been detected in environmental samples from Area C: 

 PHCs, including DRO and RRO. 

 Metals. 

 A single VOC (toluene). 

 SVOCs, including PAHs. 
 
Table 7-1 lists COCs at Area C by media. Tables A-9 and A-10 in Appendix A present data 
for analytes that were positively detected in samples from Area C. Table A-9 presents soil and 
sediment data, and Table A-10 presents surface water data. 
 

Table 7-1 Area C Contaminants of Concern and Proposed Cleanup Levels 

COC by Media Maximum 
Detection 
(mg/Kg) 

Detection 
Frequency 

PCL1 PCL Basis 

Surface Soil (0 to 2 feet bgs)    

Semi-Volatile Organic Compounds (mg/Kg) 

Benzo(a)pyrene 1.62 2 of 6 0.744 RBCL 

Key: 
1 – PCLs are proposed only for contaminants and media with analytical results 

exceeding the proposed PCL. Appendix A includes more detailed derivation of 
COCs and PCLs. 

bgs – below ground surface 
COC – contaminant of concern 
mg/Kg – milligrams per kilogram 
PCL – proposed cleanup level 
RBCL – Risk-based concentration level (calculated in the HHERA – USAF, 2012a) 

 
7.1.2.2 Sources and Release Mechanisms 
 
Surface soil samples were collected during the RI from three locations along the southwestern 
side of the Pump House. It is presumed that the Pump House contained a day tank to operate 
the pump; however, the presence or absence of a tank could not be determined because the 
Pump House was sealed closed during the RI. Based on the layout of the Pump House, as-
built drawings, and what appeared to be a tank vent pipe, it is assumed that a day tank was/is 
located inside the structure near the western edge. This may be a source of fuel releases to the 
surrounding area. If and when the Pump House is removed, any potential tanks within the 
structure would be addressed at that time. 
 
The parking lots for the Arctic Valley Trailhead and the Arctic Valley Ski Area are located 
adjacent to Area C. Arctic Valley Ski Area also has several ski lifts and generators. These 
facilities may contribute contaminants from fuel and oil spills through surface water runoff 
within the Upper Ship Creek watershed. 
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7.1.3 Contaminant Fate and Transport 
 
Area C is also located in the surface water drainage that receives runoff from USS and LSS. 
Contaminants in drainage from these other areas of NSS may be evident in Area C sediment 
and/or surface water samples taken from the unnamed tributary of Ship Creek. The tributary 
of Ship Creek originates near Rendezvous Peak at the Arctic Valley Ski Area and eventually 
discharges to Ship Creek, approximately 2 miles down slope. 
 
7.1.4 Baseline Risk Assessment 
 
Following the RI, an HHERA was completed for Area C (USAF, 2012c). The results of this 
risk assessment are summarized in the following paragraphs. 
 
COPCs were identified in Area C surface soil only; therefore, the cumulative site media risk 
estimate is equal to the surface soil risk estimate for all receptors. Estimated incremental 
ILCR and HI for exposures to Area C surface soil are summarized in Table 7-2 for relevant 
exposure pathways. 
 

Table 7-2 Area C Human Health Risk Calculation Summary 

Media 
Site Workers Site Visitors Residential 

ILCR HI ILCR HI ILCR HI 

Surface Soil 1×10-5 NA 1×10-6 NA 3×10-5 NA 

Key: 
 HI – hazard index 

ILCR – incremental lifetime cancer risk 
NA – not applicable 

Bold indicates exceedence of the Alaska Department of Environmental Conservation’s acceptable risk criterion. 

 
Based on Table 7-2, the carcinogenic risk estimates do not exceed ADEC’s acceptable risk 
criterion of 1×10-5 for site workers and visitors, but is above the criterion of 1×10-5 for 
hypothetical future residents. The major contributor to the surface soil risk is benzo(a)pyrene 
(1.62 mg/Kg at SS01ARC). 
 
Ecological HQ and HI estimates were calculated for avian and mammalian indicator receptors 
exposed to COPECs in surface soil at Area C, and cumulative HI’s are summarized in 
Table 7-3. Ecological HQ estimates were less than 1.0 for all avian and mammalian receptors. 
Although HQ estimates for these ecological receptors were less than 1.0, the most 
conservative ERBCLs for Area C contaminants, as calculated and presented in the HHERA, 
will be used as PCLs for Area C surface soil. 
 
Further details of the estimated human health and ecological risks and hazards at Area C are 
presented in the NSS HHERA report (USAF, 2012c). 
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Table 7-3 Area C Ecological Risk Calculation Summary 

Hazard Index 
Tundra 

Vole 
Masked 
Shrew 

Least 
Weasel 

American 
Robin 

Dark-eyed 
Junco 

Northern 
Shrike 

Cumulative Growth/Body Weight  0.02 0.004 0.0005 0.00003 0.00004 0.000002 

Cumulative PAH  0.7 0.1 0.0005 0.001 0.0009 0.0004 

Cumulative PHC  1 0.03 0.01 0.00007 0.00004 0.000004 

Cumulative Reproductive  0.2 0.002 0.004 0.0002 0.0001 0.00005 

Key: 
PAH – Polycyclic Aromatic Hydrocarbons 
PHC - petroleum hydrocarbon 

 
7.2 REMEDIAL ACTION OBJECTIVES – AREA C 
 
RAOs established to protect human health and the environment at Area C are based on the 
results of historical investigations, the analytical results from the RI (USAF, 2012a,b), the 
findings of the HHERA (USAF, 2012c), and ADEC cleanup levels listed in 18 AAC 75. 
 
7.2.1 Human Health RAO 
 
The human health CSM developed for Area C in the HHERA identified a potentially 
complete exposure pathway for hypothetical future residents to impacted surface soil. 
Although this re-use scenario is highly unlikely at Area C, the human health RAO for Area C 
is as follows: 

 Prevent unrestricted use of soil with contaminant concentrations that exceed PCLs. The 
primary contaminant that exceeded these levels and contributed to Area C human health 
risks were as follows: 

 Benzo(a)pyrene (surface soil), 
 
7.2.2 Ecological RAO  
 
The ecological CSM developed for Area C in the HHERA did not identify any avian and 
mammalian receptors that could potentially be adversely exposed and impacted by 
contaminants in surface soil. As such, ecological RAOs for Area C are not necessary. 

 
7.3 PROPOSED CLEANUP LEVELS AND ACTION AREAS – AREA C 
 
The nature and extent of contamination at Area C indicates that site contamination poses 
potential ecological risks due to the presence of RRO in surface soil at SS01ARC. This 
section presents the PCLs and describes the action area for Area C. PCLs have been 
developed for surface soil for the protection of human receptors. 
 
7.3.1 Soil PCLs  
 
PCLs for positively identified contaminants in Area C surface soil are presented in Table 7-1. 
The table also includes the basis for selection of the PCL. PCLs are based on the RBCLs 
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determined in the HHERA (USAF, 2012c). Section 2.6 establishes the basis for selection of 
PCLs. 
 
7.3.2 Evaluation of Area C Action Area 
 
Based on these PCLs and the available analytical data for the site (presented in Table A-9 of 
Appendix A), the only action area for Area C is in the immediate vicinity of soil sample 
location SS01ARC (Figure 7-1). This was the only Area C soil or sediment sample location at 
which the analytical results exceed soil PCLs. This action area is the focus of the evaluations 
for remedial responses, as presented in Sections 7.4.1.2.1 and 7.4.1.2.2. 
 
The lateral and vertical extents of this Area C surface soil contamination are not known. For 
purposes of estimating the volume of contaminated media, an area of 10 feet by 10 feet was 
assumed, centered on SS01ARC, with RRO and PAHs exceeding their respective PCLs to a 
maximum depth of 1-foot bgs. If any remedial action is implemented at Area C, both lateral 
and vertical delineation will be completed to more precisely define the action area. 
Additionally, post-remediation confirmation sampling will be completed to verify that 
contaminated soil has been adequately addressed. The Air Force acknowledges that the 
information available only allows for estimates of action areas that require remediation. 
However, the Air Force considers this information a valid basis to evaluate remedies that will 
be protective of human health and ecological receptors. Based on the physical settings and 
lithology of NSS the Air Force does not consider that evaluations or recommendations would 
change if volumes of impacted action areas did change. 
 
7.4 DETAILED ANALYSIS OF REMEDIAL ALTERNATIVES – AREA C 
 
The detailed evaluation of remedial alternatives for Area C is presented in this section. This 
section includes an explanation of how the alternatives were rated with respect to the 
CERCLA evaluation criteria (Section 7.4.1.1), an overview of the alternatives that were 
considered (Section 7.4.1.2), and detailed analysis of the remedial alternatives (Sections 
7.4.1.2.1 and 7.4.1.2.2). These alternatives are compared in Section 7.5. Cost estimating for 
each alternative is provided in Table 7-4. 
 
7.4.1 Individual Analysis of Alternatives 
 
7.4.1.1 Rating of Alternatives 
 
Remedial alternatives for Area C were evaluated against the two threshold criteria and five 
balancing criteria described in Section 3.4. Evaluation of the two modifying criteria (state 
acceptance and community acceptance) will be conducted as part of the NSS Proposed Plan 
and ROD. 
 
The detailed analysis of alternatives described below is a qualitative assessment of applicable 
remedial technologies for each criterion. Alternatives were rated based on their expected 
performance relative to each criterion. The following rating system was used to evaluate the 
performance of a remedial alternative: 
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Table 7-4 Area C Remedial Alternative Cost Estimates 

  Component Units Alternative ARC-1 Alternative ARC-2 
Surface area excavated square feet 0 100 

Total Excavation Volume (in-place) cubic yards 0 4 

Total Mass Excavated tons 0 6 

Excavation Duration days 0 1 

Assumed time to meet all cleanup goals years 30 0 

Remedy Component Unit Cost Units Quantity  Cost  Quantity  Cost  

Remedial Design Stage Actions         

Additional Pre-Excavation Delineation $  2,300 per sample 0  $              -   6  $       13,800  

Capital Costs – Excavation         

Pre-survey: permitting, staking, utility clearance $  1,200 per day 0  $              -   2  $         2,400  

Excavation, Disposal, and Site Restoration Tasks (a) $   200 per ton 0  $              -   6  $         1,200  

Waste profiling – sampling and analysis $  5,000 lump sum 0  $              -   1  $         5,000  

Confirmation sampling $  2,300 per sample 0  $              -   6  $       13,800  

Field oversight (1 person/day) $ 2,400 per day 0  $              -   1  $         2,400  

Capital Costs – Land Use Controls         

Installation of warning signs (materials and labor) $  500 per sign 0  $              -   0  $              -    

Administrative costs (legal, GIS, procurement & invoicing) $ 2,000 lump sum 0  $              -   0  $              -    

Operation, Maintenance, and Monitoring         

Annual data review and reporting $   7,500 per year 0  $              -   0  $              -    

Five-Year Reviews $ 30,000 per review 0  $              -   0  $              -    

Replacement of warning signs (once at 25 years) $  500 per sign 0  $              -   0  $              -    

Annual LUC Enforcement, Monitoring, Reporting $ 3,000 per year 0  $              -   0  $              -    

NPV of Recurring Costs 2.0% -   $              -    -  $              -    

NPV of Recurring Costs 5.0%  -  $              -    -  $              -    

Capital  $              -   Capital  $       38,600  

 NPV (2.0%)  $              -   NPV (2.0%)  $              -    

 NPV (5.0%)  $              -   NPV (5.0%)  $              -    

Definition of Alternatives: 
Alternative ARC-1:  No Action 
Alternative ARC-2:  Surface soil excavation and off-site treatment/disposal. 

(a) – Unit costs of $200 per ton are based on $94 per ton for off-site treatment, plus estimated costs for excavation, loading, hauling and replacement in excavations.  



 
 

Table 7-4 (Cont.)     Area C Remedial Alternative Cost Estimate 
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All costs, unit prices, and quantities are engineering estimates of the level of effort necessary to complete the subject work, based on available information, and estimated footprints of the 
action areas. The use of uniform pricing between all alternatives, similar volume estimating techniques, and scaling of sampling requirements based on the level of effort for each 
alternative, result in a cost estimate that provides an adequate evaluation of the relative costs of a remedial action. Uncertainties associated with impacted volumes, analytical lists, 
sample count, and unit cost, would impact each alternatives costs uniformly. 

Key:    
% – percent 
GIS – geographical information systems 
LUC – land use control 
NPV – net present value 
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 High – meets the requirements of the criterion. 

 Medium – generally meets the requirements of the criterion, but with qualifiers. 

 Low – does not meet the requirements of the criterion. 
 
The technical rationale for choosing one of the three ratings is described in the following text. 
 
7.4.1.2 Remedial Alternatives Considered for Area C 
 

The following remedial alternatives for addressing impacted soil at Area C were evaluated in 
detail: 

 Alternative ARC-1 – No Action 

 Alternative ARC-2 – Surface Soil Excavation and Offsite Treatment/Disposal 
 
LUCs and MNA are not considered as stand-alone remedial approaches for Area C, because 
they would not eliminate the potential ecological exposures to impacted surface soil. Due to 
the limited extent and small volume of soil contamination at Area C, in situ soil remediation 
options were not considered. 
  
The detailed analysis of these remedial alternatives for Area C is presented below. 
 
7.4.1.2.1 Alternative ARC-1 – No Action 
 
Conceptual Approach. The No Action alternative serves as a baseline against which other 
alternatives are compared, as required by the NCP. Under Alternative ARC-1, no remedial 
actions would be taken, no monitoring would not be conducted, and LUCs would not be 
implemented to prevent exposures. Although natural attenuation would occur, contaminant 
reductions would not be verified with monitoring. Costs for this alternative would be minimal, 
although Five-Year Reviews may need to be conducted. This alternative is evaluated in the 
following paragraphs. 
 
Protection of Human Health and the Environment. Alternative ARC-1 is not protective of 
human health and the environment. No remedial actions would be taken; therefore, human 
health and ecological risk levels would not be reduced. Although contaminant concentrations 
may decrease over time as contaminants naturally attenuate, no actions would be taken to 
reduce contaminant concentrations or mobility or to prevent or reduce risks. Because this 
alternative does not protect human health and the environment, it Fails this criterion. 
 
Compliance with ARARs. Alternative ARC-1 will not achieve ARARs in a reasonable 
amount of time and does not include monitoring to verify that contaminant concentrations are 
reduced. This alternative Fails this criterion. 
 
Long-Term Effectiveness and Permanence. Alternative ARC-1 does not effectively prevent 
human and ecological receptors from being exposed to COCs in surface and subsurface soil. 
This alternative, therefore, does not provide long-term effectiveness and permanence, and 
rates “Low” for this criterion. 
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Reduction in Toxicity, Mobility, or Volume through Treatment. Alternative ARC-1 does not 
actively reduce the toxicity, mobility, or volume of contaminants at the site. This alternative 
rates “Low” for this criterion. 
 
Short-Term Effectiveness. Alternative ARC-1 can be implemented immediately and would 
pose no immediate risks to the surrounding community, workers, or the environment during 
remedial activities. The implementation of this alternative would have minimal or no impact 
on the surrounding community and environment, although no actions are taken to minimize 
exposures and risks in the short term. This alternative rates “Medium” for this criterion. The 
time reach RAOs is estimated at 30 years. 
 
Implementability. Alternative ARC-1can be implemented immediately at Area C, and rates 
“High” for this criterion. 
 
Cost. No costs are associated with Alternative ARC-1. This alternative has the lowest costs of 
the alternatives considered for Area C. 
 
State Acceptance. Alternative ARC-1 does not ensure or verify protection of human health 
and the environment and is not likely to comply with ARARs in a reasonable time frame. 
State acceptance will be assessed after State comments have been received on this FS. 
 
Community Acceptance. Alternative ARC-1 does not ensure protection of human health and 
the environment and is not likely to comply with ARARs in a reasonable time frame. 
Community acceptance will be assessed after the public notification period has concluded and 
comments from the public have been received on the Proposed Plan. 
 
Summary. The No Action alternative will not achieve RAOs for this site. 
 
7.4.1.2.2 Alternative ARC-2 – Surface Soil Excavation and Offsite Treatment/Disposal 
 
Conceptual Approach. Alternative ARC-2 includes excavation of impacted soil from the 
area around sample location SS01ARC, which had RRO and PAHs exceeding Area C PCLs. 
The general area to be excavated is the action area shown on Figure 7-1. 
 
The lateral and vertical extents of contamination are not fully delineated around SS01ARC. 
For the purposes of this FS, the area to be excavated is assumed to cover an area of 100 
square feet. Because PAHs and RRO typically have limited vertical mobility in soil, 1 foot 
was assumed for the excavation depth. The estimated volume of soil to remove is, thus, about 
100 cubic feet, or just less than 4 cubic yards. 
 
Part of the pre-remediation field effort would include further delineation to better define the 
lateral and vertical extents of impacted soil. During remediation and prior to closure of this 
area, confirmation samples would be taken to demonstrate that all soil with COCs exceeding 
their PCLs has been removed. Excavated soil would be transported off-site to a thermal 
desorption facility. Available Area C soil data suggests that any excavated soil would be 
acceptable for this type of treatment. If excavated soil profiling indicated that portions of the 
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excavated soil were not acceptable for thermal desorption treatment, those soils would be sent 
to an approved off-site treatment/disposal facility licensed by appropriate authorities having 
jurisdiction to accept the soil. 
 
Excavation backfill material would be obtained from an approved borrow source that meets 
the analytical requirements for an approved backfill material. For the purpose of cost 
estimating, it has been assumed that treated soil at the thermal desorption facility would be an 
approved borrow source. Currently, ASR (a thermal desorption facility in Anchorage, 
Alaska), will provide treated soil for free and can load trucks with treated soil for backfilling 
after dropping a contaminated load for treatment. 
 
Because this alternative would remove contaminants above PCLs from the site, human health 
and ecological risks would be eliminated, and Area C would not be subject to future Five-
Year Reviews. 
 
Alternative ARC-2 is evaluated in the following paragraphs. 
 
Protection of Human Health and the Environment. After completion, Alternative ARC-2 
would be protective of human health and the environment. All soil with contaminants 
exceeding Area C PCLs would be excavated and removed from the site, resulting in no 
remaining risks or hazards to human or ecological receptors. This alternative Passes this 
criterion. 
 
Compliance with ARARs. Alternative ARC-2 will comply with ARARs, including: action-
specific ARARs governing treatment and disposal of contaminated soil, chemical-specific 
ARARs governing cleanup levels, and location-specific ARARs governing actions in 
potentially sensitive habitat near the stream. This alternative Passes this criterion. 
 
Long-Term Effectiveness and Permanence. Alternative ARC-2 effectively prevents human 
receptors from being exposed to COCs in contaminated soil, through complete removal of the 
COC. This alternative, therefore, provides long-term effectiveness and permanence, and rates 
“High” for this criterion. 
 
Reduction in Toxicity, Mobility, or Volume through Treatment. Alternative ARC-2 reduces 
the toxicity, mobility, or volume of contaminants at Area C through excavation and off-site 
treatment. This alternative rates “High” for this criterion. 
 
Short-Term Effectiveness. Alternative ARC-2 can be readily implemented and rapidly 
completed. It would be executed such that it poses little or no risk to human health or the 
environment during remedial activities. This alternative could be implemented so that it 
would have minimal or no impact on the surrounding community and environment. This 
alternative rates “High” for this criterion. This alternative immediately achieves RAOs. 
 
Implementability. Alternative ARC-2 can be readily implemented immediately at Area C, and 
rates “High” for this criterion. 
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Cost. A cost estimate for Alternative ARC-2 is presented in Table 7-4. Capital costs included 
with this alternative include: pre-excavation delineation; mobilization; excavation, hauling, 
and off-site treatment; confirmation sampling; and site restoration. Because this alternative 
could be rapidly completed, no recurring costs (i.e., long-term monitoring or maintenance) are 
assumed. As detailed in Table 7-4, the estimated capital costs for Alternative ARC-2 are 
approximately $38,600. The cost estimate assumes that all cleanup goals would be met and 
the site would be closed in 2 years, so there are no recurring costs. 
 
State Acceptance. Alternative ARC-2 protects human health and the environment and will 
comply with ARARs in a reasonable time frame. State acceptance will be assessed after 
agency comments have been received on this FS. 
 
Community Acceptance. Alternative ARC-2 protects human health and the environment and 
will comply with ARARs in a reasonable time frame. Community acceptance will be assessed 
after the public notification period has concluded and comments from the public have been 
received on the Proposed Plan. 
 
Summary. Alternative ARC-2 will eliminate soil with contamination exceeding PCLs and 
achieve RAOs for Area C. 
 
7.4.2 Comparative Analysis of Remedial Alternatives – Area C 
 
The following sections present a comparative analysis of the remedial alternatives evaluated 
for Area C. The comparative analysis is intended to identify the advantages and disadvantages 
of each remedial alternative with respect to the two threshold criteria and five balancing 
criteria. 
 
Based on the assessment of remedial alternatives above, the relative rankings of the two 
alternatives, based on the criteria presented would be from high to low, ARC-2 and ARC-1. 
 
7.4.2.1 Overall Protection of Human Health and the Environment 
 
This is one of the threshold criteria and an alternative is rated either Pass or Fail for this 
criteria. Remedial Alternative ARC-1 (No Action) would not be protective of human health 
and the environment and would not mitigate any risks posed by surface soil to human and 
ecological receptors. Therefore, the No Action alternative Fails this criterion. 
 
Alternative ARC-2 is protective of overall human health and the environment. Unacceptable 
exposures would be prevented and COCs would be eliminated from the site. Therefore, 
Alternative ARC-2 Passes this criterion. 
 
7.4.2.2 Compliance with ARARs 
 
Compliance with ARARs is the second threshold criterion; alternatives either Pass or Fail. 
Alternative ARC-1 does not address chemical-specific ARARs. Therefore, the No Action 
alternative Fails this criterion. 
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Alternative ARC-2 prevents unacceptable exposures to surface soil in the Area C action area 
and would be implemented to comply with all action-, chemical-, and location-specific 
ARARs. Alternative ARC-2 Passes this criterion. 
 
7.4.2.3 Long-Term Effectiveness and Permanence 
 
Alternative ARC-1 provides no long-term effectiveness or permanence and was rated “Low” 
for this criterion. Alternative ARC-2 would effectively, rapidly, and permanently reduce 
contaminant concentrations at Area C and was rated “High” for this criterion. 
 
7.4.2.4 Reduction in Toxicity, Mobility, or Volume through Treatment 
 
Alternative ARC-1 would not reduce the toxicity, mobility, or volume of the COCs at Area C 
and was, thus, rated “Low” for this criterion. Natural processes would act on COCs over time, 
but the rate and extent of that attenuation would not be known under these alternatives due to 
the absence of monitoring. Alternative ARC-2 will effectively reduce toxicity, mobility, or 
volume through removal and treatment, thereby preventing future human and ecological 
exposures to COCs in Area C surface soil. ARC-2 was rated “High” for this criterion. 
 
7.4.2.5 Short-term Effectiveness 
 
Alternative ARC-1 would have no short-term impacts beyond the current risks posed by soil 
contaminants and was rated “Medium” for this criterion. Alternative ARC-2 was rated “High” 
for this criterion because it can be implemented to pose little or no risk to human health or the 
environment during remedial activities. Alternative ARC-2 immediately achieves RAOs. 
 
7.4.2.6 Implementability 
 
Alternative ARC-1 requires no site work and is, thus, highly implementable. Alternative 
ARC-2 can also be readily implemented at Area C. Both alternatives rate “High” for 
implementability at Area C. 
 
7.4.2.7 Cost 
 
Although Alternative ARC-1 would have the lowest cost of the remedial alternatives 
considered, Alternative ARC-2 has the lowest estimated costs (Table 7-4) for an active 
remedy. 
 
7.4.2.8 Agency and Community Acceptance 
 
Alternative ARC-2 would remove contaminants from the site. In contrast, Alternative ARC-1 
would not take any further action to characterize or remediate the site. State and community 
acceptance of Alternatives ARC-1 and ARC-2 will be assessed after comments have been 
received. 
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Table A-1 USS - Assessment of Surface Soil Analytical Results

Location Identification SS01USS SS02USS SS03USS SS04USS SS05USS SS06USS SS07USS SS08USS SS08USS Dup SS09USS SS10USS SS11USS SS11USS

Field Sample Identification 10NSS001SS01USS 10NSS001SS02USS 10NSS001SS03USS 10NSS001SS04USS 10NSS001SS05USS 10NSS001SS06USS 10NSS001SS07USS 10NSS001SS08USS 10NSS201SS08USS 10NSS001SS09USS 10NSS001SS10USS 10NSS001SS11USS 10NSS001SS11USS

Date Collected 8/4/2010 8/4/2010 8/4/2010 8/4/2010 8/4/2010 8/4/2010 8/4/2010 8/4/2010 8/4/2010 8/4/2010 8/4/2010 8/5/2010 10/14/2010

Depth (feet) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 All 0.5 0.5 0.5

Analyte (Units)
PCL PCL Basis

Total Petroleum Hydrocarbons (mg/Kg)

Gasoline Range Organics (GRO) NE none 1.83 U 2.31 U 1.85 U 1.85 U 3.27 U 2.31 U 1.95 U 1.99 U 2 U 1.96 U 2.36 U 11.4 UJ NA

Diesel Range Organics (DRO) 250 ADEC gw 93.5 D 2270 D 32.8 14.1 F 51.6 127 21.4 U 6.8 F 21.3 U 23 554 D 562 D NA

Residual Range Organics (RRO) 120 ERBCL 234 D 608 D 227 D 88.9 122 31.9 38.9 61.4 46.7 158 3330 D 2910 D NA

Metals (mg/Kg)

Arsenic 12.5 Background 3.1 5.35 19.1 NA NA NA 3.36 6.45 8.21 6.37 15.2 11.2 NA

Barium 1100 ADEC gw 326 162 188 NA NA NA 222 72.2 69.2 93.9 129 1240 NA

Cadmium 1.49 ERBCL 0.144 F 0.115 F 0.162 F NA NA NA 0.191 F 0.221 0.218 0.278 2.92 23.9 NA

Chromium, Total 38.0 Background 29.7 21.2 25 NA NA NA 28.8 30 33.7 63.2 35.2 54.5 NA

Chromium +3 NE none NA NA NA NA NA NA NA NA NA NA NA NA NA

Chromium, Hexavalent NE none NA NA NA NA NA NA NA 0.16 F 0.14 F 0.89 0.26 F NA 1.4 U

Lead 204 ERBCL 12.1 8.85 20.3 NA NA NA 9.29 23.2 26.8 94.7 113 950 NA

Nickel NE none 22.3 21.1 24.6 NA NA NA 23 37 47.6 33.2 32.7 14.1 NA

Selenium NE none 0.492 U 0.185 F 0.19 F NA NA NA 0.514 U 0.175 F 0.534 U 0.503 U 0.299 F 2.91 NA

Silver 11.2 ADEC gw 0.0434 F 0.0603 F 0.0714 F NA NA NA 0.051 F 0.12 0.0675 F 0.0751 F 0.0814 F 2.62 NA

Vanadium NE none 75.3 64.8 74.1 NA NA NA 95.3 134 56.8 59.8 64.9 18.1 NA

Mercury NE none 0.0294 F 0.0539 0.0572 NA NA NA 0.107 0.0577 0.0735 0.0772 0.0526 0.815 NA

Volatile Organic Compounds (mg/Kg)

1,2,3-Trichloropropane NE none 0.0057 U 0.00719 U 0.00578 U 0.00578 U 0.0102 U 0.00722 U 0.00608 U 0.00621 U 0.00624 U 0.0061 U 0.00737 U 0.0356 U NA

1,2,4-Trichlorobenzene NE none 0.0183 U 0.0231 U 0.0185 U 0.0185 U 0.0327 U 0.0231 U 0.0195 U 0.0199 U 0.02 U 0.0196 U 0.0236 U 0.114 U NA

1,2,4-Trimethylbenzene NE none 0.0183 U 0.0231 U 0.0185 U 0.0106 F 0.0327 U 0.0111 F 0.0195 U 0.0199 U 0.02 U 0.0196 U 0.0236 U 0.114 U NA

1,3,5-Trimethylbenzene NE none 0.0183 U 0.0231 U 0.0185 U 0.0185 U 0.0327 U 0.0231 U 0.0195 U 0.0199 U 0.02 U 0.0196 U 0.0236 U 0.114 U NA

2-Butanone (MEK) NE none 0.183 U 0.231 U 0.185 U 0.185 U 0.327 U 0.231 U 0.195 U 0.199 U 0.2 U 0.196 U 0.236 U 1.14 U NA

4-Methyl-2-pentanone (MIBK) NE none 0.183 U 0.231 U 0.185 U 0.185 U 0.327 U 0.231 U 0.195 U 0.199 U 0.2 U 0.196 U 0.236 U 1.14 U NA

Acetone NE none NA NA NA NA NA NA NA NA NA NA NA NA NA

Benzene NE none 0.00913 U 0.0115 U 0.00927 U 0.00927 U 0.00509 U 0.0116 U 0.00974 U 0.00995 U 0.01 U 0.00978 U 0.0118 U 0.0178 U NA

Ethylbenzene NE none 0.0183 U 0.0231 U 0.0185 U 0.0185 U 0.0327 U 0.0231 U 0.0195 U 0.0199 U 0.02 U 0.0196 U 0.0236 U 0.114 U NA

Isopropylbenzene NE none 0.0183 U 0.0231 U 0.0185 U 0.0185 U 0.0327 U 0.0231 U 0.0195 U 0.0199 U 0.02 U 0.0196 U 0.0236 U 0.114 U NA

m,p-Xylene (Sum of isomers) NE none 0.0365 U 0.0461 U 0.0371 U 0.0371 U 0.0653 U 0.0463 U 0.039 U 0.0398 U 0.04 U 0.0391 U 0.0472 U 0.228 U NA

Methylene chloride NE none 0.0227 U 0.0339 F,UB 0.035 F,UB 0.0287 F,UB 0.0506 F,UB 0.0345 F,UB 0.0458 F,UB 0.0541 F,UB 0.028 F,UB 0.0448 F,UB 0.0399 F,UB 0.148 F,UB NA

Naphthalene NE none 0.0395 0.0323 F 0.0441 0.0421 0.0578 F 0.0463 U 0.039 U 0.0219 F 0.033 F 0.0248 F 0.0255 F 0.228 U NA

n-Butylbenzene NE none 0.0183 U 0.0231 U 0.0185 U 0.0185 U 0.0327 U 0.0231 U 0.0195 U 0.0199 U 0.02 U 0.0196 U 0.0236 U 0.114 U NA

n-Propylbenzene NE none 0.0183 U 0.0231 U 0.0185 U 0.0219 0.0327 U 0.0231 U 0.0195 U 0.0199 U 0.02 U 0.0196 U 0.0236 U 0.114 U NA

o-Xylene NE none 0.0183 U 0.0159 F 0.0185 U 0.0132 F 0.0327 U 0.0174 F 0.0195 U 0.0199 U 0.02 U 0.0196 U 0.0236 U 0.114 U NA

p-Isopropyltoluene NE none 0.0183 U 0.0231 U 0.0185 U 0.0185 U 0.0327 U 0.0137 F 0.0195 U 0.0199 U 0.02 U 0.0196 U 0.0236 U 0.114 U NA

sec-Butylbenzene NE none 0.0183 U 0.0231 U 0.0185 U 0.0185 U 0.0327 U 0.0231 U 0.0195 U 0.0199 U 0.02 U 0.0196 U 0.0236 U 0.114 U NA

Styrene NE none 0.0183 U 0.0231 U 0.0185 U 0.0185 U 0.0327 U 0.0231 U 0.0195 U 0.0199 U 0.02 U 0.0196 U 0.0144 F 0.114 U NA

Toluene NE none 0.0183 U 0.0231 U 0.0185 U 0.0185 U 0.0327 U 0.0231 U 0.0195 U 0.0199 U 0.02 U 0.0196 U 0.0236 U 0.114 U NA

Trichloroethene (TCE) NE none 0.0057 U 0.00719 U 0.00578 U 0.00578 U 0.0102 U 0.00722 U 0.00608 U 0.00621 U 0.00624 U 0.0061 U 0.00737 U 0.0356 U NA

Xylenes, Total NE none 0.0548 U 0.0692 U 0.0556 U 0.0556 U 0.098 U 0.0694 U 0.0584 U 0.0597 U 0.06 U 0.0587 U 0.0709 U 0.342 U NA

Semi-Volatile Organic Compounds (mg/Kg)

2-Methylnaphthalene NE none 0.109 F 0.264 U 0.263 U 0.267 U 0.293 U 0.262 U 0.268 U 0.268 U 0.268 U 0.267 U 0.293 U 2.26 U NA

4-Chloroaniline NE none 0.0822 U 0.0824 U 0.0819 U 0.0832 U 0.0916 U 0.0816 U 0.0835 U 0.0835 U 0.0837 U 0.0832 U 0.0913 U 5.52 NA

Acenaphthene NE none 1.49 0.282 0.472 0.267 U 0.293 U 0.262 U 0.268 U 0.268 U 0.268 U 0.267 U 0.293 U 2.26 U NA

Anthracene NE none 2.3 0.454 0.865 0.134 F 0.293 U 0.262 U 0.268 U 0.268 U 0.268 U 0.267 U 0.293 U 1.34 F NA

Benzo(a)anthracene 3.6 ADEC gw 4.16 1.22 1.11 0.207 F 0.293 U 0.262 U 0.268 U 0.268 U 0.268 U 0.267 U 0.108 F 3.47 NA

Benzo(a)pyrene 0.744 RBCL 3.85 1.12 1 0.198 F 0.0916 U 0.0816 U 0.0835 U 0.0835 U 0.0837 U 0.0832 U 0.0913 U 2.23 F NA

Benzo(b)fluoranthene 1.89 ERBCL 3.79 3.18 1.05 0.242 F 0.293 U 0.262 U 0.268 U 0.268 U 0.268 U 0.267 U 0.293 U 10.6 NA

Benzo(g,h,i)perylene NE none 1.96 1.58 0.515 0.103 F 0.293 U 0.262 U 0.268 U 0.268 U 0.268 U 0.267 U 0.293 U 1.6 F NA

Benzo(k)fluoranthene NE none 1.82 0.941 0.415 0.0848 F 0.293 U 0.262 U 0.268 U 0.268 U 0.268 U 0.267 U 0.293 U 4.48 NA

Chrysene NE none 4.8 2.56 1.25 0.245 F 0.293 U 0.262 U 0.268 U 0.268 U 0.268 U 0.267 U 0.128 F 9.72 NA

Dibenz(a,h)anthracene NE none 0.64 2.42 0.16 F 0.0832 U 0.0916 U 0.0816 U 0.0835 U 0.0835 U 0.0837 U 0.0832 U 0.0913 U 0.706 U NA

Dibenzofuran NE none 0.424 0.144 F 0.243 F 0.267 U 0.293 U 0.262 U 0.268 U 0.268 U 0.268 U 0.267 U 0.293 U 2.26 U NA

Fluoranthene NE none 11.6 D 2.82 2.61 0.504 0.105 F 0.262 U 0.268 U 0.268 U 0.268 U 0.267 U 0.146 F 3.91 NA

Fluorene NE none 1.14 0.257 F 0.513 0.267 U 0.293 U 0.262 U 0.268 U 0.268 U 0.268 U 0.267 U 0.293 U 2.26 U NA

Indeno(1,2,3-c,d)Pyrene NE none 1.88 1.5 0.486 0.105 F 0.293 U 0.262 U 0.268 U 0.268 U 0.268 U 0.267 U 0.293 U 1.87 F NA

Naphthalene NE none 0.145 F 0.264 U 0.105 F 0.267 U 0.293 U 0.262 U 0.268 U 0.268 U 0.268 U 0.267 U 0.293 U 2.26 U NA

Phenanthrene NE none 8.93 D 1.3 2.97 0.462 0.124 F 0.262 U 0.268 U 0.268 U 0.268 U 0.267 U 0.125 F 2.26 U NA

Pyrene 2.8 ERBCL 9.91 D 5.15 2.45 0.468 0.145 F 0.262 U 0.268 U 0.268 U 0.268 U 0.267 U 0.23 F 6.24 NA
 
 

Notes: Only analytes with at least one positively-identified result (concentration in Bold) are shown. 

1.62 Concentration that exceeds the project cleanup levels gw migration to groundwater

Bold Bolded result indicates positively identified compound. LOD limit of detection

italics Italicized result indicates analyte reported to the limit of detection LOQ limit of quantitation

-- No value available mg/Kg milligrams per kilogram

ADEC Alaska Department of Environmental Conservation NA not analyzed

B Analyte detected in an associated laboratory blank sample NE none established

D Sample dilution required for analysis; reported values reflect the dilution. PCL proposed cleanup level

ERBCL ecological risk-based cleanup levels; from USAF, 2012c RBCL risk-based cleanup levels; from USAF, 2012c

F Analyte was positively identified but the reported concentration is estimated; reported U Analyte is not detected at the reported LOQ or LOD

concentration is less than the LOQ but greater than the LOD UB Analyte considered not detected, based on an associated blank concentration.
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Table A-1 USS - Assessment of Surface Soil Analytical Results

Location Identification

Field Sample Identification

Date Collected

Depth (feet)

Analyte (Units)
PCL PCL Basis

Total Petroleum Hydrocarbons (mg/Kg)

Gasoline Range Organics (GRO) NE none

Diesel Range Organics (DRO) 250 ADEC gw

Residual Range Organics (RRO) 120 ERBCL

Metals (mg/Kg)

Arsenic 12.5 Background

Barium 1100 ADEC gw

Cadmium 1.49 ERBCL 

Chromium, Total 38.0 Background

Chromium +3 NE none

Chromium, Hexavalent NE none

Lead 204 ERBCL 

Nickel NE none

Selenium NE none

Silver 11.2 ADEC gw

Vanadium NE none

Mercury NE none

Volatile Organic Compounds (mg/Kg)

1,2,3-Trichloropropane NE none

1,2,4-Trichlorobenzene NE none

1,2,4-Trimethylbenzene NE none

1,3,5-Trimethylbenzene NE none

2-Butanone (MEK) NE none

4-Methyl-2-pentanone (MIBK) NE none

Acetone NE none

Benzene NE none

Ethylbenzene NE none

Isopropylbenzene NE none

m,p-Xylene (Sum of isomers) NE none

Methylene chloride NE none

Naphthalene NE none

n-Butylbenzene NE none

n-Propylbenzene NE none

o-Xylene NE none

p-Isopropyltoluene NE none

sec-Butylbenzene NE none

Styrene NE none

Toluene NE none

Trichloroethene (TCE) NE none

Xylenes, Total NE none

Semi-Volatile Organic Compounds (mg/Kg)

2-Methylnaphthalene NE none

4-Chloroaniline NE none

Acenaphthene NE none

Anthracene NE none

Benzo(a)anthracene 3.6 ADEC gw

Benzo(a)pyrene 0.744 RBCL

Benzo(b)fluoranthene 1.89 ERBCL

Benzo(g,h,i)perylene NE none

Benzo(k)fluoranthene NE none

Chrysene NE none

Dibenz(a,h)anthracene NE none

Dibenzofuran NE none

Fluoranthene NE none

Fluorene NE none

Indeno(1,2,3-c,d)Pyrene NE none

Naphthalene NE none

Phenanthrene NE none

Pyrene 2.8 ERBCL 
 
 

Notes: Only analytes with at least one positively-identified result (concentration in Bold) are shown. 

1.62 Concentration that exceeds the project cleanup levels

Bold Bolded result indicates positively identified compound.

italics Italicized result indicates analyte reported to the limit of detection

-- No value available

ADEC Alaska Department of Environmental Conservation

B Analyte detected in an associated laboratory blank sample

D Sample dilution required for analysis; reported values reflect the dilution.

ERBCL ecological risk-based cleanup levels; from USAF, 2012c

F Analyte was positively identified but the reported concentration is estimated; reported 

concentration is less than the LOQ but greater than the LOD

SS12USS SS13USS SS13USS SS14USS SS14USS SS15USS SS16USS SS17USS SS18USS SS22USS SS27USS SS31USS SS34USS

10NSS001SS12USS 10NSS001SS13USS 10NSS001SS13USS 10NSS001SS14USS 10NSS001SS14USS 10NSS001SS15USS 10NSS001SS16USS 10NSS001SS17USS 10NSS001SS18USS 10NSS001SS22USS 10NSS001SS27USS 10NSS001SS31USS 10NSS001SS34USS

8/5/2010 8/6/2010 9/7/2010 8/6/2010 9/7/2010 8/6/2010 8/6/2010 8/16/2010 8/16/2010 8/16/2010 8/16/2010 8/16/2010 8/16/2010

0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

11.3 U 2.39 U NA 2.8 U NA 0.924 F 1.8 F 2.61 U 3.06 U 3.16 U 2.75 U 2.93 U 3.2 U

613 D 170 NA 21.1 U NA 13.2 F 48.2 9.35 F 21.4 U 8.87 F 12.9 F 11.2 F 56.2

3220 D 838 D NA 40.4 NA 65.9 202 J+ 58.6 59.5 76.2 82.2 60.5 103

2.16 NA NA NA NA 7.48 9.15 NA NA NA 5.19 5.54 4.59

381 NA NA NA NA 105 113 NA NA NA 95.2 110 129

2.98 NA NA NA NA 0.133 F 0.157 F NA NA NA 0.289 0.239 0.176 F

27 NA NA NA NA 16 20.4 NA NA NA 29.9 25.1 19

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

54.7 NA NA NA NA 11.7 18.7 NA NA NA 20.4 18.5 9.29

23.4 NA NA NA NA 22.6 26.1 NA NA NA 26.9 25.7 21.7

2.2 NA NA NA NA 0.523 U 0.174 F NA NA NA 0.216 F 0.211 F 0.224 F

38.2 NA NA NA NA 0.0737 F 0.0797 F NA NA NA 0.064 F 0.0725 F 0.0513 F

24.7 NA NA NA NA 39.4 46.8 NA NA NA 54 58.3 58.6

0.439 NA NA NA NA 0.0663 0.0665 NA NA NA 0.0695 0.0485 0.0631

0.0353 U NA 0.00514 U NA 0.00636 U 0.00035 U 0.00032 U 0.00814 U 0.00956 U 0.0223 U 0.00859 U 0.00914 U 0.00997 U

0.113 U NA 0.0165 U NA 0.0204 U 0.002 U 0.00061 F,B 0.00834 F 0.0306 U 0.0715 U 0.0275 U 0.0293 U 0.032 U

0.113 U NA 0.033 U NA 0.0191 F 0.00043 F 0.00048 F 0.03 0.0306 U 0.0393 F 0.0275 U 0.0293 U 0.032 U

0.113 U NA 0.0165 U NA 0.0204 U 0.0049 U 0.0044 U 0.0156 F 0.0306 U 0.0322 F 0.0275 U 0.0293 U 0.032 U

1.13 U NA 0.165 U NA 0.204 U 0.0033 F 0.0056 0.261 U 0.306 U 0.715 U 0.275 U 0.293 U 0.32 U

1.13 U NA 0.165 U NA 0.204 U 0.0011 F,B 0.001 F,B 0.261 U 0.306 U 0.715 U 0.275 U 0.293 U 0.32 U

NA NA NA NA NA 0.036 0.059 NA NA NA NA NA NA

0.0176 U NA 0.00824 U NA 0.0102 U 0.00037 F 0.00039 F 0.00407 U 0.00478 U 0.0111 U 0.0043 U 0.00457 U 0.00498 U

0.113 U NA 0.0165 U NA 0.0204 U 0.00021 F 0.0002 F 0.0261 U 0.0306 U 0.0715 U 0.0275 U 0.0293 U 0.032 U

0.113 U NA 0.0165 U NA 0.0204 U 0.002 U 0.00013 F 0.0261 U 0.0306 U 0.0715 U 0.0275 U 0.0293 U 0.032 U

0.226 U NA 0.033 U NA 0.0265 F 0.00078 F,B 0.00081 F,B 0.0302 F 0.0613 U 0.143 U 0.0551 U 0.0586 U 0.0639 U

0.14 U NA 0.0204 U NA 0.0253 U 0.0063 U 0.0056 U 0.0323 U 0.038 U 0.0886 U 0.0342 U 0.0363 U 0.0396 U

0.226 U NA 0.033 U NA 0.057 0.00081 F,B 0.00086 F,B 0.0214 F 0.0613 U 0.143 U 0.0292 F 0.0366 F 0.0639 U

0.113 U NA 0.0165 U NA 0.0204 U 0.002 U 0.0018 U 0.0261 U 0.0306 U 0.0715 U 0.0275 U 0.0293 U 0.032 U

0.113 U NA 0.0165 U NA 0.0204 U 0.00098 U 0.00088 U 0.0261 U 0.0306 U 0.0715 U 0.0275 U 0.0293 U 0.032 U

0.113 U NA 0.033 U NA 0.0157 F 0.00039 F,B 0.00046 F,B 0.0227 F 0.0306 U 0.0472 F 0.0275 U 0.0293 U 0.032 U

0.113 U NA 0.0165 U NA 0.0204 U 0.002 U 0.0018 U 0.0261 U 0.0306 U 0.0715 U 0.0275 U 0.0293 U 0.032 U

0.113 U NA 0.0165 U NA 0.0204 U 0.002 U 0.00037 F,B 0.0261 U 0.0306 U 0.0715 U 0.0275 U 0.0293 U 0.032 U

0.113 U NA 0.0165 U NA 0.0204 U 0.002 U 0.0018 U 0.0261 U 0.0306 U 0.0715 U 0.0275 U 0.0293 U 0.032 U

0.0441 F NA 0.033 U NA 0.0189 F 0.001 F,B 0.0012 F,B 0.018 F 0.0306 U 0.0715 U 0.0105 F 0.0322 0.032 U

0.0353 U NA 0.00514 U NA 0.00636 U 0.0026 0.0014 0.00814 U 0.00956 U 0.0223 U 0.00859 U 0.00914 U 0.00997 U

0.339 U NA 0.066 U NA 0.0422 F NA NA 0.0529 F 0.0919 U 0.214 U 0.0826 U 0.0879 U 0.0959 U

1.32 U 0.27 U NA 0.26 U NA 1.33 U,D 0.112 F 0.264 U 0.265 U 0.267 U 0.266 U 0.265 U 0.271 U

7.8 0.0841 U NA 0.081 U NA 0.416 U 0.0831 U 0.0824 U 0.0828 U 0.0833 U 0.0829 U 0.0828 U 0.0847 U

1.32 U 0.27 U NA 0.26 U NA 1.33 U,D 0.125 F 0.264 U 0.265 U 0.267 U 0.266 U 0.265 U 0.271 U

1.32 U 0.27 U NA 0.26 U NA 1.87 D 0.608 0.264 U 0.265 U 0.267 U 0.266 U 0.108 F 0.271 U

1.32 U 0.27 U NA 0.26 U NA 8.61 D 2.56 0.264 U 0.265 U 0.267 U 0.0944 F 0.212 F 0.271 U

0.411 U 0.0841 U NA 0.081 U NA 5.75 D 2 0.0824 U 0.0828 U 0.0833 U 0.0829 U 0.197 F 0.0847 U

1.32 U 0.27 U NA 0.26 U NA 6.93 D 2.57 0.264 U 0.265 U 0.267 U 0.266 U 0.213 F 0.271 U

1.32 U 0.27 U NA 0.26 U NA 1.33 U,D 0.854 0.264 U 0.265 U 0.267 U 0.266 U 0.113 F 0.271 U

1.32 U 0.27 U NA 0.26 U NA 2.61 D 0.851 0.264 U 0.265 U 0.267 U 0.266 U 0.265 U 0.271 U

1.32 U 0.27 U NA 0.26 U NA 8.16 D 3.51 0.264 U 0.265 U 0.267 U 0.118 F 0.277 0.271 U

0.411 U 0.0841 U NA 0.081 U NA 0.488 F 0.383 0.0824 U 0.0828 U 0.0833 U 0.0829 U 0.0828 U 0.0847 U

1.32 U 0.27 U NA 0.26 U NA 1.33 U,D 0.266 U 0.264 U 0.265 U 0.267 U 0.266 U 0.265 U 0.271 U

1.32 U 0.27 U NA 0.26 U NA 16 D 3.41 0.264 U 0.265 U 0.267 U 0.199 F 0.473 0.271 U

1.32 U 0.27 U NA 0.26 U NA 1.33 U,D 0.138 F 0.264 U 0.265 U 0.267 U 0.266 U 0.265 U 0.271 U

1.32 U 0.27 U NA 0.26 U NA 1.88 D 0.287 0.264 U 0.265 U 0.267 U 0.266 U 0.0957 F 0.271 U

1.32 U 0.27 U NA 0.26 U NA 1.33 U,D 0.266 U 0.264 U 0.265 U 0.267 U 0.266 U 0.265 U 0.271 U

1.32 U 0.27 U NA 0.26 U NA 3.87 D 1.43 0.264 U 0.265 U 0.267 U 0.198 F 0.468 0.271 U

1.32 U 0.27 U NA 0.26 U NA 16.6 D 3.37 0.264 U 0.265 U 0.267 U 0.191 F 0.441 0.271 U

LOD limit of detection

LOQ limit of quantitation

mg/Kg milligrams per kilogram

NA not analyzed

NC not calculated; constiutent does not represent an adverse risk in the HHERA (USAF, 2012c)

NE none established

PCL proposed cleanup level

RBCL risk-based cleanup levels; from USAF, 2012c

U Analyte is not detected at the reported LOQ or LOD

UB Analyte considered not detected, based on an associated blank concentration.
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Table A-2 USS - Assessment of Subsurface Soil Analytical Results

Location Identification BH01USS BH01USS BH01USS Dup BH02USS BH02USS BH03USS BH03USS BH04USS BH04USS BH05USS BH05USS BH06USS BH06USS

Field Sample Identification 10NSS002SL01USS 10NSS004SL01USS 10NSS202SL01USS 10NSS003SL02USS 10NSS006SL02USS 10NSS006SL03USS 10NSS007SL03USS 10NSS005SL04USS 10NSS006SL04USS 10NSS006SL05USS 10NSS009SL05USS 10NSS001SL06USS 10NSS005SL06USS

Date Collected 8/9/2010 8/9/2010 8/9/2010 8/9/2010 8/9/2010 8/9/2010 8/9/2010 8/10/2010 8/10/2010 8/10/2010 8/10/2010 8/10/2010 8/10/2010

Depth (feet) 4 - 6 8 - 10 4 - 6 6 - 8 12 - 14 12 - 14 14 - 16 10 - 12 12 - 14 12 - 14 18 - 20 2 - 4 12 - 14

Analyte (Units) PCL PCL Basis

Total Petroleum Hydrocarbons (mg/Kg)

Gasoline Range Organics (GRO) NE none 8.38 4.26 8.48 3.46 5.24 J+ 0.65 F 1.07 F 10.2 12.7 2 U 1.66 U 1.95 U 1.7 U

Diesel Range Organics (DRO) 250 ADEC gw 2240 D,J+ 1100 D 2270 D 591 487 D 9.03 F 70.9 92.3 1870 D 20.7 U 20.5 U 8.71 F 20.1 U

Residual Range Organics (RRO) NE none 3340 D,J+ 3050 D 3210 D 64.7 81 U,D 14.2 F 41.6 292 2670 D 20.7 U 20.5 U 33.7 20.1 U

Metals (mg/Kg)

Arsenic NE none NA NA NA NA NA NA NA 5.77 5.57 2.24 1.75 4.72 2.14

Barium NE none NA NA NA NA NA NA NA 45.9 132 21.7 232 208 213

Cadmium NE none NA NA NA NA NA NA NA 0.103 F 0.164 F 0.0701 F 0.107 F 0.107 F 0.0757 F

Chromium, Total 38.0 Background NA NA NA NA NA NA NA 13.2 30 13.7 17.3 33.2 31

Chromium +3 NE none NA NA NA NA NA NA NA NA NA NA NA NA NA

Chromium, Hexavalent NE none NA NA NA NA NA NA NA 0.51 U 0.53 U 0.51 U 0.51 U 0.11 F 0.51 U

Lead NE none NA NA NA NA NA NA NA 15.7 16.9 2.07 2.86 4.39 3.9

Nickel NE none NA NA NA NA NA NA NA 13 24.2 13.5 16.9 20.3 18.4

Selenium NE none NA NA NA NA NA NA NA 0.164 F 0.256 F 0.486 U 0.501 U 0.477 U 0.472 U

Silver NE none NA NA NA NA NA NA NA 0.0647 F 0.0474 F 0.0973 U 0.0435 F 0.0551 F 0.0314 F

Vanadium NE none NA NA NA NA NA NA NA 34.4 50.9 62.9 59.1 84.3 83.4

Mercury NE none NA NA NA NA NA NA NA 0.0416 0.0454 0.0137 F 0.0397 U 0.02 F 0.0127 F

Volatile Organic Compounds (mg/Kg)

1,2,3-Trichloropropane NE none 0.00857 U 0.00732 U 0.0084 U 0.00599 U 0.0247 0.00553 U 0.00526 U 0.00631 U 0.00646 U 0.00625 U 0.00517 U 0.00607 U 0.0053 U

1,2,4-Trichlorobenzene NE none 0.0275 UJ 0.0235 U 0.0269 U 0.0192 U 0.0168 U 0.0177 U 0.0169 U 0.0202 U 0.0207 U 0.02 U 0.0166 U 0.0195 U 0.017 U

1,2,4-Trimethylbenzene NE none 0.00879 F 0.0138 F 0.0162 F 0.0192 U 0.0381 0.0177 U 0.0169 U 0.303 0.107 0.02 U 0.0166 U 0.0195 U 0.017 U

1,3,5-Trimethylbenzene NE none 0.0275 U 0.0235 U 0.0269 U 0.0192 U 0.0306 0.0177 U 0.0169 U 0.106 0.0456 0.02 U 0.0166 U 0.0195 U 0.017 U

2-Butanone (MEK) NE none 0.275 U 0.235 U 0.269 U 0.192 U 0.168 U 0.177 U 0.169 U 0.202 U 0.207 U 0.2 U 0.166 U 0.195 U 0.17 U

4-Methyl-2-pentanone (MIBK) NE none 0.275 U 0.235 U 0.269 U 0.192 U 0.168 U 0.177 U 0.169 U 0.202 U 0.207 U 0.2 U 0.166 U 0.195 U 0.17 U

Acetone NE none NA NA NA NA NA NA NA NA NA NA NA NA NA

Benzene 0.025 ADEC gw 0.00429 U 0.0117 U 0.0042 U 0.00959 U 0.0084 U 0.00887 U 0.00843 U 0.0291 0.00849 F 0.01 U 0.00829 U 0.00973 U 0.00849 U

Ethylbenzene NE none 0.0275 U 0.0235 U 0.0269 U 0.0192 U 0.0168 U 0.0177 U 0.0169 U 0.0309 0.00849 F 0.02 U 0.0166 U 0.0195 U 0.017 U

Isopropylbenzene NE none 0.0275 U 0.0235 U 0.0269 U 0.0192 U 0.0168 U 0.0177 U 0.0169 U 0.018 F 0.0141 F 0.02 U 0.0166 U 0.0195 U 0.017 U

m,p-Xylene (Sum of isomers) NE none 0.055 U 0.0469 U 0.0539 U 0.0384 U 0.0336 U 0.0355 U 0.0337 U 0.146 0.0812 0.0401 U 0.0332 U 0.0389 U 0.0339 U

Methylene chloride NE none 0.0341 U 0.0291 U 0.0334 U 0.0238 U 0.0208 U 0.022 U 0.0209 U 0.0251 U 0.0257 U 0.0249 U 0.0206 U 0.0241 U 0.021 U

Naphthalene NE none 0.039 F 0.0444 F 0.105 0.0267 F 0.0479 0.0355 U 0.0337 U 0.115 0.0414 U 0.0401 U 0.0332 U 0.0389 U 0.0339 U

n-Butylbenzene NE none 0.0275 U 0.0235 U 0.0269 U 0.0192 U 0.0168 U 0.0177 U 0.0169 U 0.0696 0.0207 U 0.02 U 0.0166 U 0.0195 U 0.017 U

n-Propylbenzene NE none 0.0275 U 0.0235 U 0.0269 U 0.0192 U 0.0168 U 0.0177 U 0.0169 U 0.022 0.0207 U 0.02 U 0.0166 U 0.0195 U 0.017 U

o-Xylene NE none 0.0275 U 0.0235 U 0.0269 U 0.0192 U 0.0168 U 0.0177 U 0.0169 U 0.058 0.0367 0.02 U 0.0166 U 0.0195 U 0.017 U

p-Isopropyltoluene NE none 0.0275 U 0.0235 U 0.0269 U 0.0192 U 0.0774 0.0177 U 0.0169 U 0.038 0.0213 0.02 U 0.0166 U 0.0195 U 0.017 U

sec-Butylbenzene NE none 0.0275 U 0.0235 U 0.0269 U 0.0192 U 0.00958 F 0.0177 U 0.0169 U 0.0103 F 0.0207 U 0.02 U 0.0166 U 0.0195 U 0.017 U

Styrene NE none 0.0275 U 0.0235 U 0.0269 U 0.0192 U 0.0168 U 0.0177 U 0.0169 U 0.0202 U 0.0207 U 0.02 U 0.0166 U 0.0195 U 0.017 U

Toluene NE none 0.0129 F 0.0214 F 0.0113 F 0.0192 U 0.0168 U 0.0177 U 0.0169 U 0.167 0.0393 0.02 U 0.0166 U 0.0195 U 0.017 U

Trichloroethene (TCE) 0.02 ADEC gw 0.0311 0.0429 0.0234 F 0.00806 F 0.00571 F 0.00553 U 0.00526 U 0.0603 0.0211 0.00625 U 0.00517 U 0.0292 0.0154 F

Xylenes, Total NE none 0.0824 U 0.0704 U 0.0808 U 0.0576 U 0.0504 U 0.0532 U 0.0506 U 0.204 0.118 0.0601 U 0.0497 U 0.0584 U 0.0509 U

Semi-Volatile Organic Compounds (mg/Kg)

2-Methylnaphthalene NE none 0.262 U 0.263 U 0.265 U 0.259 U 0.104 F 0.253 U 0.255 U 0.154 F 0.265 U 0.257 U 0.254 U 0.257 U 0.253 U

4-Chloroaniline NE none 0.0817 U 0.082 U 0.0826 U 0.0808 U 0.079 U 0.0788 U 0.0794 U 0.0799 U 0.0828 U 0.0802 U 0.0791 U 0.0801 U 0.0791 U

Acenaphthene NE none 0.262 U 0.263 U 0.265 U 0.259 U 0.253 U 0.253 U 0.255 U 0.256 U 0.265 U 0.257 U 0.254 U 0.257 U 0.253 U

Anthracene NE none 0.262 U 0.263 U 0.265 U 0.259 U 0.253 U 0.253 U 0.255 U 0.181 F 0.265 U 0.257 U 0.254 U 0.257 U 0.253 U

Benzo(a)anthracene NE none 0.262 U 0.263 U 0.265 U 0.259 U 0.253 U 0.253 U 0.255 U 1.11 0.265 U 0.257 U 0.254 U 0.257 U 0.253 U

Benzo(a)pyrene 0.744 RBCL 0.0817 U 0.082 U 0.0826 U 0.0808 U 0.079 U 0.0788 U 0.0794 U 1.62 0.0828 U 0.0802 U 0.0791 U 0.0801 U 0.0791 U

Benzo(b)fluoranthene NE none 0.123 F 0.111 F 0.171 F 0.259 U 0.253 U 0.253 U 0.255 U 1.53 0.265 U 0.257 U 0.254 U 0.257 U 0.253 U

Benzo(g,h,i)perylene NE none 0.262 U 0.263 U 0.0865 F 0.259 U 0.253 U 0.253 U 0.255 U 0.859 0.265 U 0.257 U 0.254 U 0.257 U 0.253 U

Benzo(k)fluoranthene NE none 0.262 U 0.263 U 0.265 U 0.259 U 0.253 U 0.253 U 0.255 U 0.39 0.265 U 0.257 U 0.254 U 0.257 U 0.253 U

Chrysene NE none 0.117 F 0.0897 F 0.13 F 0.259 U 0.253 U 0.253 U 0.255 U 1.49 0.265 U 0.257 U 0.254 U 0.257 U 0.253 U

Dibenz(a,h)anthracene 0.744 RBCL 0.0817 U 0.082 U 0.0826 U 0.0808 U 0.079 U 0.0788 U 0.0794 U 0.273 0.0828 U 0.0802 U 0.0791 U 0.0801 U 0.0791 U

Dibenzofuran NE none 0.262 U 0.263 U 0.265 U 0.259 U 0.253 U 0.253 U 0.255 U 0.256 U 0.265 U 0.257 U 0.254 U 0.257 U 0.253 U

Fluoranthene NE none 0.156 F 0.138 F 0.208 F 0.259 U 0.253 U 0.253 U 0.255 U 1.66 0.265 U 0.257 U 0.254 U 0.257 U 0.253 U

Fluorene NE none 0.262 U 0.263 U 0.265 U 0.259 U 0.253 U 0.253 U 0.255 U 0.256 U 0.265 U 0.257 U 0.254 U 0.257 U 0.253 U

Indeno(1,2,3-c,d)Pyrene NE none 0.262 U 0.263 U 0.265 U 0.259 U 0.253 U 0.253 U 0.255 U 0.853 0.265 U 0.257 U 0.254 U 0.257 U 0.253 U

Naphthalene NE none 0.262 U 0.263 U 0.265 U 0.259 U 0.253 U 0.253 U 0.255 U 0.256 U 0.265 U 0.257 U 0.254 U 0.257 U 0.253 U

Phenanthrene NE none 0.138 F 0.137 F 0.216 F 0.259 U 0.253 U 0.253 U 0.255 U 0.412 0.265 U 0.257 U 0.254 U 0.257 U 0.253 U

Pyrene NE none 0.177 F 0.143 F 0.222 F 0.259 U 0.253 U 0.253 U 0.255 U 2.19 0.0985 F 0.257 U 0.254 U 0.257 U 0.253 U  

Notes: Only analytes with at least one positively-identified result (concentration in Bold) are shown. 

1.62 Concentration that exceeds the PCL gw migration to groundwater NE none established

Bold Bolded result indicates positively identified compound. J+ Data are estimated, potentially biased high, due to associated quality control data. PCL proposed cleanup level

italics Italicized result indicates analyte reported to the limit of detection LOD limit of detection RBCL risk-based cleanup levels; from USAF, 2012c

ADEC Alaska Department of Environmental Conservation LOQ limit of quantitation U Analyte is not detected at the reported LOQ or LOD.

B Analyte detected in an associated laboratory blank sample mg/Kg milligrams per kilogram UB Analyte considered not detected, based on an associated blank concentration.

D Sample dilution required for analysis; reported values reflect the dilution. NA not analyzed UJ Potential low bias, possible false negative.

F Analyte was positively identified but the reported concentration is estimated; reported 

concentration is less than the LOQ but greater than the LOD
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Table A-2 USS - Assessment of Subsurface Soil Analytical Results

Location Identification

Field Sample Identification

Date Collected

Depth (feet)

Analyte (Units) PCL PCL Basis

Total Petroleum Hydrocarbons (mg/Kg)

Gasoline Range Organics (GRO) NE none

Diesel Range Organics (DRO) 250 ADEC gw

Residual Range Organics (RRO) NE none

Metals (mg/Kg)

Arsenic NE none

Barium NE none

Cadmium NE none

Chromium, Total 38.0 Background

Chromium +3 NE none

Chromium, Hexavalent NE none

Lead NE none

Nickel NE none

Selenium NE none

Silver NE none

Vanadium NE none

Mercury NE none

Volatile Organic Compounds (mg/Kg)

1,2,3-Trichloropropane NE none

1,2,4-Trichlorobenzene NE none

1,2,4-Trimethylbenzene NE none

1,3,5-Trimethylbenzene NE none

2-Butanone (MEK) NE none

4-Methyl-2-pentanone (MIBK) NE none

Acetone NE none

Benzene 0.025 ADEC gw

Ethylbenzene NE none

Isopropylbenzene NE none

m,p-Xylene (Sum of isomers) NE none

Methylene chloride NE none

Naphthalene NE none

n-Butylbenzene NE none

n-Propylbenzene NE none

o-Xylene NE none

p-Isopropyltoluene NE none

sec-Butylbenzene NE none

Styrene NE none

Toluene NE none

Trichloroethene (TCE) 0.02 ADEC gw

Xylenes, Total NE none

Semi-Volatile Organic Compounds (mg/Kg)

2-Methylnaphthalene NE none

4-Chloroaniline NE none

Acenaphthene NE none

Anthracene NE none

Benzo(a)anthracene NE none

Benzo(a)pyrene 0.744 RBCL

Benzo(b)fluoranthene NE none

Benzo(g,h,i)perylene NE none

Benzo(k)fluoranthene NE none

Chrysene NE none

Dibenz(a,h)anthracene 0.744 RBCL

Dibenzofuran NE none

Fluoranthene NE none

Fluorene NE none

Indeno(1,2,3-c,d)Pyrene NE none

Naphthalene NE none

Phenanthrene NE none

Pyrene NE none  

Notes: Only analytes with at least one positively-identified result (concentration in Bold) are shown. 

1.62 Concentration that exceeds the PCL

Bold Bolded result indicates positively identified compound.

italics Italicized result indicates analyte reported to the limit of detection

ADEC Alaska Department of Environmental Conservation

B Analyte detected in an associated laboratory blank sample

D Sample dilution required for analysis; reported values reflect the dilution.

F Analyte was positively identified but the reported concentration is estimated; reported 

concentration is less than the LOQ but greater than the LOD

BH06USS Dup BH07USS BH07USS BH08USS BH08USS BH09USS BH09USS BH09USS Dup BH10USS BH10USS BH11USS BH11USS BH12USS

10NSS201SL06USS 10NSS006SL07USS 10NSS007SL07USS 10NSS004SL08USS 10NSS005SL08USS 10NSS003SL09USS 10NSS006SL09USS 10NSS203SL09USS 10NSS001SL10USS 10NSS005SL10USS 10NSS003SL11USS 10NSS004SL11USS 10NSS005SL12USS

8/10/2010 8/10/2010 8/10/2010 8/11/2010 8/11/2010 8/11/2010 8/11/2010 8/11/2010 8/11/2010 8/11/2010 8/19/2010 8/19/2010 8/19/2010

2 - 4 12 - 14 14 - 16 8 - 10 10 - 12 6 - 8 12 - 14 6 - 8 2 - 4 10 - 12 6 - 8 8 - 10 10 - 12

1.87 U 4.61 J+ 7.62 J+ 1.81 U 1.78 U 2.46 U 2.92 U 2.47 U 0.819 F 1.76 U 2.9 U 1.78 U 2.07 U

20.2 U 150 367 20.6 U 20.8 U 21.5 U 8.64 F 21.6 U 6.45 F 20.3 U 51.3 U 11.8 F 51.8

14.3 F 117 178 16.9 F 20.8 U 25.8 79.7 25.2 28.1 20.3 U 51.3 U 20.3 U 31.2

4.95 2.26 3.79 NA NA 3.66 3.74 3.71 4.64 4.89 1.32 1.79 NA

101 72.8 98.1 NA NA 113 122 145 358 154 212 341 NA

0.0898 F 0.0841 F 0.0988 F NA NA 0.0991 F 0.113 F 0.132 F 0.129 F 0.125 F 0.116 F 0.128 F NA

46.8 32.7 28.2 NA NA 30.5 37.3 31.6 23.2 31.4 33.3 31.9 NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

0.51 U 0.51 U 0.51 U NA NA 0.09 F 0.11 F 0.52 U 0.51 U 0.51 U NA NA NA

4.81 3.43 4.68 NA NA 5.8 5.34 5.77 8.07 5.86 3.92 4.19 NA

25.8 23.3 20.6 NA NA 19.2 23.9 20.2 17.9 17.3 21.9 22.1 NA

0.183 F 0.17 F 0.167 F NA NA 0.156 F 0.276 F 0.188 F 0.225 F 0.423 F 0.228 F 0.2 F NA

0.0557 F 0.102 U 0.0585 F NA NA 0.157 0.0473 F 0.053 F 0.0592 F 0.0561 F 0.0487 F 0.0381 F NA

93.1 69.4 61.8 NA NA 85.7 101 84.9 72.7 52.3 102 95.3 NA

0.0401 U 0.0223 F 0.0629 NA NA 0.0156 F 0.0318 F 0.0276 F 0.0437 0.0434 0.0531 0.0295 F NA

0.00582 U 0.00521 U 0.00607 U 0.00565 U 0.00554 U 0.00766 U 0.0091 U 0.00771 U 0.00794 U 0.0055 U 0.00904 U 0.00556 U 0.00646 U

0.0187 U 0.0167 U 0.0194 U 0.0181 U 0.00888 F 0.0246 U 0.0292 U 0.0247 U 0.0255 U 0.0176 U 0.029 U 0.0178 U 0.0207 U

0.0187 U 0.0182 0.0216 0.0181 U 0.0178 U 0.0246 U 0.0292 U 0.0247 U 0.0211 F 0.00845 F 0.029 U 0.0178 U 0.0207 U

0.0187 U 0.0496 0.0908 0.0181 U 0.0178 U 0.0246 U 0.0292 U 0.0247 U 0.0158 F 0.0176 U 0.029 U 0.0178 U 0.0207 U

0.187 U 0.167 U 0.194 U 0.181 U 0.178 U 0.246 U 0.292 U 0.247 U 0.255 U 0.176 U 0.29 U 0.178 U 0.207 U

0.187 U 0.167 U 0.194 U 0.181 U 0.178 U 0.246 U 0.292 U 0.247 U 0.255 U 0.176 U 0.29 U 0.178 U 0.207 U

NA NA NA NA NA NA NA NA NA NA NA NA NA

0.00933 U 0.00835 U 0.00972 U 0.00906 U 0.00888 U 0.0123 U 0.00455 U 0.0124 U 0.00407 F 0.00282 F 0.00452 U 0.0089 U 0.0104 U

0.0187 U 0.0167 U 0.0194 U 0.0181 U 0.0178 U 0.0246 U 0.0292 U 0.0247 U 0.0255 U 0.0176 U 0.029 U 0.0178 U 0.0207 U

0.0187 U 0.0117 F 0.0138 F 0.0181 U 0.0178 U 0.0246 U 0.0292 U 0.0247 U 0.013 F 0.0176 U 0.029 U 0.0178 U 0.0207 U

0.0373 U 0.0105 F 0.0389 U 0.0362 U 0.0355 U 0.0491 U 0.0584 U 0.0494 U 0.0191 F 0.0352 U 0.0579 U 0.0356 U 0.0414 U

0.0231 U 0.0207 U 0.0241 U 0.0225 U 0.022 U 0.0329 F,UB 0.0362 U 0.0306 U 0.0328 F,UB 0.0319 F,UB 0.0414 F 0.0296 F 0.0257 U

0.0373 U 0.31 0.874 0.0362 U 0.0176 F 0.0491 U 0.0584 U 0.0494 U 0.0361 F 0.0352 U 0.0579 U 0.0356 U 0.0414 U

0.0187 U 0.0642 0.0194 U 0.0181 U 0.0178 U 0.0246 U 0.0292 U 0.0247 U 0.0255 U 0.0176 U 0.029 U 0.0178 U 0.0207 U

0.0187 U 0.0167 U 0.0194 U 0.0181 U 0.0178 U 0.0246 U 0.0292 U 0.0247 U 0.03 0.0176 U 0.029 U 0.0178 U 0.0207 U

0.0187 U 0.012 F 0.0121 F 0.0127 F 0.0178 U 0.0246 U 0.0292 U 0.0247 U 0.0224 F 0.0132 F 0.029 U 0.0178 U 0.0207 U

0.0187 U 0.0338 0.0805 0.0181 U 0.0178 U 0.0246 U 0.0292 U 0.0247 U 0.0255 U 0.0176 U 0.029 U 0.0178 U 0.0207 U

0.0187 U 0.0109 F 0.0194 0.0181 U 0.0178 U 0.0246 U 0.0292 U 0.0247 U 0.0255 U 0.0176 U 0.029 U 0.0178 U 0.0207 U

0.0187 U 0.0167 U 0.0194 U 0.0181 U 0.0178 U 0.0246 U 0.0292 U 0.0247 U 0.0255 U 0.0176 U 0.029 U 0.0178 U 0.0207 U

0.0187 U 0.00551 F 0.0194 U 0.0181 U 0.0178 U 0.0246 U 0.0292 U 0.0247 U 0.0257 0.0139 F 0.029 U 0.0178 U 0.0207 U

0.027 0.079 0.0787 0.00565 U 0.00554 U 0.00766 U 0.0091 U 0.00771 U 0.0784 0.0382 0.00904 U 0.0057 F 0.00808 F

0.056 U 0.0226 F 0.0218 F 0.0543 U 0.0533 U 0.0737 U 0.0875 U 0.0741 U 0.0415 F 0.0178 F 0.0869 U 0.0534 U 0.0621 U

0.253 U 0.212 F 0.762 0.259 U 0.259 U 0.269 U 0.272 U 0.266 U 0.256 U 0.255 U 0.253 U 0.255 U 0.278 U

0.079 U 0.0794 U 0.0795 U 0.0808 U 0.0808 U 0.0839 U 0.0848 U 0.0831 U 0.0798 U 0.0796 U 0.079 U 0.0796 U 0.0868 U

0.253 U 0.255 U 0.255 U 0.259 U 0.259 U 0.269 U 0.272 U 0.266 U 0.256 U 0.255 U 0.253 U 0.255 U 0.278 U

0.253 U 0.255 U 0.255 U 0.259 U 0.259 U 0.269 U 0.272 U 0.266 U 0.256 U 0.255 U 0.253 U 0.255 U 0.278 U

0.253 U 0.255 U 0.255 U 0.259 U 0.259 U 0.269 U 0.272 U 0.266 U 0.268 0.255 U 0.253 U 0.255 U 0.278 U

0.079 U 0.0794 U 0.0795 U 0.0808 U 0.0808 U 0.0839 U 0.0848 U 0.0831 U 0.231 F 0.0796 U 0.079 U 0.0796 U 0.0868 U

0.253 U 0.255 U 0.255 U 0.259 U 0.259 U 0.269 U 0.272 U 0.266 U 0.218 F 0.255 U 0.253 U 0.255 U 0.278 U

0.253 U 0.255 U 0.255 U 0.259 U 0.259 U 0.269 U 0.272 U 0.266 U 0.12 F 0.255 U 0.253 U 0.255 U 0.278 U

0.253 U 0.255 U 0.255 U 0.259 U 0.259 U 0.269 U 0.272 U 0.266 U 0.135 F 0.255 U 0.253 U 0.255 U 0.278 U

0.253 U 0.255 U 0.255 U 0.259 U 0.259 U 0.269 U 0.272 U 0.266 U 0.446 0.255 U 0.253 U 0.255 U 0.278 U

0.079 U 0.0794 U 0.0795 U 0.0808 U 0.0808 U 0.0839 U 0.0848 U 0.0831 U 0.0798 U 0.0796 U 0.079 U 0.0796 U 0.0868 U

0.253 U 0.255 U 0.255 U 0.259 U 0.259 U 0.269 U 0.272 U 0.266 U 0.256 U 0.255 U 0.253 U 0.255 U 0.278 U

0.253 U 0.255 U 0.255 U 0.259 U 0.259 U 0.269 U 0.272 U 0.266 U 0.406 0.255 U 0.253 U 0.255 U 0.278 U

0.253 U 0.255 U 0.255 U 0.259 U 0.259 U 0.269 U 0.272 U 0.266 U 0.256 U 0.255 U 0.253 U 0.255 U 0.278 U

0.253 U 0.255 U 0.255 U 0.259 U 0.259 U 0.269 U 0.272 U 0.266 U 0.111 F 0.255 U 0.253 U 0.255 U 0.278 U

0.253 U 0.0836 F 0.268 0.259 U 0.259 U 0.269 U 0.272 U 0.266 U 0.256 U 0.255 U 0.253 U 0.255 U 0.278 U

0.253 U 0.255 U 0.255 U 0.259 U 0.259 U 0.269 U 0.272 U 0.266 U 0.235 F 0.255 U 0.253 U 0.255 U 0.278 U

0.253 U 0.255 U 0.255 U 0.259 U 0.259 U 0.269 U 0.272 U 0.266 U 0.402 0.255 U 0.253 U 0.255 U 0.278 U

gw migration to groundwater NE none established

J+ Data are estimated, potentially biased high, due to associated quality control data. PAL project action limit

LOD limit of detection PCL proposed cleanup level

LOQ limit of quantitation RBCL risk-based cleanup levels; from USAF, 2012c

mg/Kg milligrams per kilogram U Analyte is not detected at the reported LOQ or LOD

NA not analyzed UB Analyte considered not detected, based on an associated blank concentration.
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Table A-2 USS - Assessment of Subsurface Soil Analytical Results

Location Identification

Field Sample Identification

Date Collected

Depth (feet)

Analyte (Units) PCL PCL Basis

Total Petroleum Hydrocarbons (mg/Kg)

Gasoline Range Organics (GRO) NE none

Diesel Range Organics (DRO) 250 ADEC gw

Residual Range Organics (RRO) NE none

Metals (mg/Kg)

Arsenic NE none

Barium NE none

Cadmium NE none

Chromium, Total 38.0 Background

Chromium +3 NE none

Chromium, Hexavalent NE none

Lead NE none

Nickel NE none

Selenium NE none

Silver NE none

Vanadium NE none

Mercury NE none

Volatile Organic Compounds (mg/Kg)

1,2,3-Trichloropropane NE none

1,2,4-Trichlorobenzene NE none

1,2,4-Trimethylbenzene NE none

1,3,5-Trimethylbenzene NE none

2-Butanone (MEK) NE none

4-Methyl-2-pentanone (MIBK) NE none

Acetone NE none

Benzene 0.025 ADEC gw

Ethylbenzene NE none

Isopropylbenzene NE none

m,p-Xylene (Sum of isomers) NE none

Methylene chloride NE none

Naphthalene NE none

n-Butylbenzene NE none

n-Propylbenzene NE none

o-Xylene NE none

p-Isopropyltoluene NE none

sec-Butylbenzene NE none

Styrene NE none

Toluene NE none

Trichloroethene (TCE) 0.02 ADEC gw

Xylenes, Total NE none

Semi-Volatile Organic Compounds (mg/Kg)

2-Methylnaphthalene NE none

4-Chloroaniline NE none

Acenaphthene NE none

Anthracene NE none

Benzo(a)anthracene NE none

Benzo(a)pyrene 0.744 RBCL

Benzo(b)fluoranthene NE none

Benzo(g,h,i)perylene NE none

Benzo(k)fluoranthene NE none

Chrysene NE none

Dibenz(a,h)anthracene 0.744 RBCL

Dibenzofuran NE none

Fluoranthene NE none

Fluorene NE none

Indeno(1,2,3-c,d)Pyrene NE none

Naphthalene NE none

Phenanthrene NE none

Pyrene NE none  

Notes: Only analytes with at least one positively-identified result (concentration in Bold) are shown. 

1.62 Concentration that exceeds the PCL

Bold Bolded result indicates positively identified compound.

italics Italicized result indicates analyte reported to the limit of detection

ADEC Alaska Department of Environmental Conservation

B Analyte detected in an associated laboratory blank sample

D Sample dilution required for analysis; reported values reflect the dilution.

F Analyte was positively identified but the reported concentration is estimated; reported 

concentration is less than the LOQ but greater than the LOD

BH12USS BH12USS Dup BH13USS TP01USS TP01USS TP02USS TP02USS TP03USS TP03USS TP04USS TP04USS

10NSS006SL12USS 10NSS206SL12USS 10NSS001SL13USS 10NSS001TP01USS 10NSS002TP01USS 10NSS001TP02USS 10NSS002TP02USS 10NSS001TP03USS 10NSS002TP03USS 10NSS001TP04USS 10NSS002TP04USS

8/19/2010 8/19/2010 8/19/2010 8/23/2010 8/23/2010 8/23/2010 8/23/2010 8/23/2010 8/23/2010 8/27/2010 8/27/2010

12 - 14 12 - 14 2 5 5 3 3 6 6 2.3 2.5

1.63 F 1.76 F 1.47 U 0.875 F 1.11 F 1.77 U 1.76 U 2.23 U 2.17 U 2.01 U 1.76 U

3690 D 3560 D 20.3 U 20.9 U 21.1 U 7.65 F 21.1 U 22.2 U 22 U 119 F 139 D

646 D 609 D 8.06 F 26.2 B 26.8 B 22.5 B 23.6 B 57.8 B 65.5 B 912 D 897 D

NA NA NA 6.2 5.46 3.8 3.74 5 5.51 5.55 4.67

NA NA NA 89.8 76.5 114 89.7 127 121 141 135

NA NA NA 0.0807 F 0.0767 F 0.127 F 0.104 F 0.0829 F 0.0889 F 0.335 0.253

NA NA NA 25.7 23.3 31.1 31.8 29 31.6 25.9 27.9

NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA

NA NA NA 6.09 5.39 5.96 4.68 4.69 5.02 50 33.1

NA NA NA 27.7 27.5 28.3 29.7 27.5 29.5 24.8 29.5

NA NA NA 0.162 F 0.148 F 0.178 F 0.168 F 0.351 F 0.231 F 0.498 U 0.171 F

NA NA NA 0.0732 F 0.062 F 0.0544 F 0.0455 F 0.0454 F 0.0417 F 0.0705 F 0.0552 F

NA NA NA 51.5 43.5 84 78.4 65.8 70.8 60.6 48.5

NA NA NA 0.102 0.0875 0.0525 0.0405 F 0.0818 0.0438 F 0.0458 0.0793

0.00969 U 0.00744 U 0.00458 U 0.00525 U 0.00611 U 0.00553 U 0.0055 U 0.00697 U 0.00676 U 0.00627 U 0.00551 U

0.0311 U 0.0238 U 0.0147 U 0.0168 U 0.00646 F 0.0177 U 0.0176 U 0.0223 U 0.0217 U 0.0201 U 0.0176 U

0.0292 F 0.0224 F 0.00647 F 0.0187 B 0.0196 B 0.0177 U 0.0176 U 0.0223 U 0.0217 U 0.0402 U 0.0353 U

0.0177 F 0.0155 F 0.00617 F 0.0103 F,B 0.0112 F,B 0.0177 U 0.0176 U 0.0223 U 0.0217 U 0.0201 U 0.0176 U

0.311 U 0.238 U 0.147 U 0.168 U 0.196 U 0.177 U 0.176 U 0.223 U 0.217 U 0.201 U 0.176 U

0.311 U 0.238 U 0.147 U 0.168 U 0.196 U 0.177 U 0.176 U 0.223 U 0.217 U 0.201 U 0.176 U

NA NA NA NA NA NA NA NA NA NA NA

0.00485 U 0.00405 F 0.00735 U 0.00841 U 0.00979 U 0.00887 U 0.00881 U 0.0112 U 0.0108 U 0.0101 U 0.00882 U

0.0311 U 0.0238 U 0.0147 U 0.0168 U 0.0196 U 0.0177 U 0.0176 U 0.0223 U 0.0217 U 0.0201 U 0.0176 U

0.0168 F 0.0238 U 0.0147 U 0.0168 U 0.0102 F 0.0177 U 0.0176 U 0.0223 U 0.0217 U 0.0201 U 0.0176 U

0.0252 F 0.0184 F 0.0294 U 0.0232 F 0.0257 F 0.0355 U 0.0353 U 0.0447 U 0.0434 U 0.0402 U 0.0141 F

0.0385 U 0.0296 U 0.0267 F 0.0209 U 0.0243 U 0.022 U 0.0219 U 0.0277 U 0.0269 U 0.0249 U 0.0273 F,UB

0.0621 U 0.0477 U 0.0294 U 0.0336 U 0.0159 F 0.014 F 0.0353 U 0.0447 U 0.0434 U 0.0402 U 0.0353 U

0.0311 U 0.0238 U 0.0147 U 0.0168 U 0.0123 F,B 0.0177 U 0.0176 U 0.0223 U 0.0217 U 0.0201 U 0.0176 U

0.0311 U 0.0238 U 0.0147 U 0.0168 U 0.0196 U 0.0177 U 0.0176 U 0.0223 U 0.0217 U 0.0201 U 0.0176 U

0.0283 F 0.0219 F 0.00955 F 0.0165 F 0.0182 F 0.0177 U 0.0176 U 0.0223 U 0.0217 U 0.0402 U 0.0353 U

0.0311 U 0.0238 U 0.0147 U 0.0168 U 0.0196 U 0.0177 U 0.0176 U 0.0223 U 0.0217 U 0.0201 U 0.0176 U

0.0311 U 0.0238 U 0.0147 U 0.0168 U 0.0102 F 0.0177 U 0.0176 U 0.0223 U 0.0217 U 0.0201 U 0.0176 U

0.0311 U 0.0238 U 0.0147 U 0.0168 U 0.0196 U 0.0177 U 0.0176 U 0.0223 U 0.0217 U 0.0201 U 0.0176 U

0.0339 0.0284 0.0147 U 0.0175 0.0198 0.0177 U 0.0176 U 0.0223 U 0.0217 U 0.0402 U 0.0139 F

0.0494 0.0448 0.0173 0.00525 U 0.00611 U 0.00553 U 0.0055 U 0.00697 U 0.00676 U 0.00627 U 0.00551 U

0.0534 F 0.0403 F 0.0441 U 0.0397 F 0.0439 F 0.0532 U 0.0529 U 0.067 U 0.065 U 0.0804 U 0.0706 U

0.279 U 0.276 U 0.252 U 0.263 U 0.264 U 0.267 U 0.266 U 0.278 U 0.272 U 0.272 U 0.3 U

0.0871 U 0.086 U 0.0787 U 0.082 U 0.0822 U 0.0832 U 0.083 U 0.0868 U 0.0847 U 0.0849 U 0.0936 U

0.279 U 0.276 U 0.252 U 0.263 U 0.264 U 0.267 U 0.266 U 0.278 U 0.272 U 0.272 U 0.3 U

0.617 0.865 0.252 U 0.263 U 0.264 U 0.267 U 0.266 U 0.278 U 0.272 U 0.272 U 0.3 U

2.15 3.43 0.252 U 0.263 U 0.264 U 0.267 U 0.266 U 0.278 U 0.272 U 0.272 U 0.3 U

2.47 3.71 0.0787 U 0.082 U 0.0822 U 0.0832 U 0.083 U 0.0868 U 0.0847 U 0.0849 U 0.0936 U

0.279 U 0.276 U 0.252 U 0.263 U 0.264 U 0.267 U 0.266 U 0.278 U 0.272 U 0.272 U 0.3 U

0.279 U 2.07 0.252 U 0.263 U 0.264 U 0.267 U 0.266 U 0.278 U 0.272 U 0.272 U 0.3 U

3.82 5.63 0.252 U 0.263 U 0.264 U 0.267 U 0.266 U 0.278 U 0.272 U 0.272 U 0.3 U

6.29 8.77 D 0.252 U 0.263 U 0.264 U 0.267 U 0.266 U 0.278 U 0.272 U 0.272 U 0.3 U

0.653 0.846 0.0787 U 0.082 U 0.0822 U 0.0832 U 0.083 U 0.0868 U 0.0847 U 0.0849 U 0.0936 U

0.279 U 0.276 U 0.252 U 0.263 U 0.264 U 0.267 U 0.266 U 0.278 U 0.272 U 0.272 U 0.3 U

2.24 3.97 0.252 U 0.263 U 0.264 U 0.267 U 0.266 U 0.278 U 0.272 U 0.272 U 0.3 U

0.279 U 0.276 U 0.252 U 0.263 U 0.264 U 0.267 U 0.266 U 0.278 U 0.272 U 0.272 U 0.3 U

1.62 2.09 0.252 U 0.263 U 0.264 U 0.267 U 0.266 U 0.278 U 0.272 U 0.272 U 0.3 U

0.279 U 0.276 U 0.252 U 0.263 U 0.264 U 0.267 U 0.266 U 0.278 U 0.272 U 0.272 U 0.3 U

0.814 1.18 0.252 U 0.263 U 0.264 U 0.267 U 0.266 U 0.278 U 0.272 U 0.272 U 0.3 U

2.22 3.77 0.252 U 0.263 U 0.264 U 0.267 U 0.266 U 0.278 U 0.272 U 0.272 U 0.3 U

gw migration to groundwater NE none established

J+ Data are estimated, potentially biased high, due to associated quality control data. PAL project action limit

LOD limit of detection PCL proposed cleanup level

LOQ limit of quantitation RBCL risk-based cleanup levels; from USAF, 2012c

mg/Kg milligrams per kilogram U Analyte is not detected at the reported LOQ or LOD.

NA not analyzed
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Table A-3 USS - Assessment of Water Analytical Results

Location Identification MW03USS MW04USS MW12USS

Field Sample Identification 10NSS001GW03USS 10NSS001GW04USS 10NSS001GW12USS

Date Collected 9/1/2010 9/2/2010 10/4/2010 10/14/2010 9/1/2010 9/1/2010

Analyte (Units)
PCL PCL Basis

Total Petroluem Hydrocarbons (mg/L)

Gasoline Range Organics (GRO)/AK101 NE none 0.0888 F 0.941 0.25 U,D

Diesel Range Organics (DRO)/AK102 1.5 ADEC gw 9.43 32.3 D NA

Residual Range Organics (RRO)/AK103 1.1 ADEC gw 4.14 31 D NA

Metals (mg/L) Total Dissolved Total Dissolved

Arsenic 0.01 ADEC gw 0.156 NA 0.0015 U 0.073 0.0048 F NA

Barium 2 ADEC gw 16.2 NA 0.0659 11.6 0.136 NA

Cadmium 0.005 ADEC gw 0.00495 F NA 0.002 U 0.00688 0.002 U NA

Chromium 0.1 ADEC gw 1.79 NA 0.004 U 0.694 0.00527 NA

Chromium, Hexavalent/SW7196A NE none NA 0.015 UJ NA NA NA NA

Lead 0.015 ADEC gw 0.189 NA 0.001 U 0.653 0.0435 NA

Mercury/SW7470 NE none 0.000811 NA 0.0002 U 0.0000945 F 0.0002 U NA

Nickel 0.1 ADEC gw 0.916 NA 0.00165 F 0.531 0.00489 NA

Selenium NE none 0.0075 U NA 0.0015 U 0.00343 F 0.005 U NA

Silver NE none 0.01 U NA 0.002 U 0.00156 F 0.002 U NA

Vanadium 0.26 ADEC gw 2.45 NA 0.02 U 1.61 0.0182 F NA

Volatile Organic Compounds (mg/L)

1,2,4-Trimethylbenzene NE none 0.00151 0.0247 0.0013 F

1,2-Dibromoethane (EDB)/E504.1 NE none NA 0.000047 J- NA

1,3,5-Trimethylbenzene NE none 0.00821 0.0236 0.00066 F

Benzene NE none 0.00094 0.00201 0.00412 D

Carbon disulfide NE none 0.00213 0.0009 F 0.004 U,D

Ethylbenzene NE none 0.001 U 0.00225 0.00182 F

Isopropylbenzene NE none 0.00089 F 0.00072 F 0.00108 F

m,p-Xylene (Sum of isomers) NE none 0.002 U 0.0204 J+ 0.00862 D

2-Butanone (MEK) NE none 0.00709 F 0.01 U 0.02 U,D

4-Methyl-2-pentanone (MIBK) NE none 0.01 U 0.00466 F 0.02 U,D

n-Butylbenzene NE none 0.001 U 0.001 U 0.00134 F

n-Propylbenzene NE none 0.00034 F 0.0005 F 0.002 U,D

Naphthalene NE none 0.0103 0.0112 0.00256 F

o-Xylene NE none 0.00091 F 0.00359 0.0038 D

p-Isopropyltoluene NE none 0.00229 0.00132 0.00102 F

sec-Butylbenzene NE none 0.00082 F 0.001 U 0.002 U,D

Toluene NE none 0.00057 F 0.00722 0.0187 D

Trichloroethylene (TCE) NE none 0.00153 0.00246 0.00064 F

Xylenes, Total NE none 0.00127 F 0.024 0.0124 D

Semi-Volatile Organic Compounds (mg/L)

2-Methylnaphthalene NE none NA 0.0552 NA

Acenaphthene NE none NA 0.005 F NA

Anthracene NE none NA 0.0051 F NA

Benzo(a)anthracene 0.01 LOQ NA 0.0168 NA

Benzo(a)pyrene 0.01 LOQ NA 0.0131 NA

Benzo(b)fluoranthene 0.01 LOQ NA 0.0142 NA

Benzo(g,h,i)perylene NE none NA 0.0054 F NA

Benzo(k)fluoranthene NE none NA 0.0038 F NA

bis(2-ethylhexyl) Phthalate 0.01 LOQ NA 0.0115 NA

Chrysene NE none NA 0.0177 NA

Fluoranthene NE none NA 0.0296 NA

Fluorene NE none NA 0.0048 F NA

Indeno(1,2,3-c,d)Pyrene NE none NA 0.0051 F NA

Phenanthrene NE none NA 0.0116 NA

Pyrene NE none NA 0.0329 NA
 
 

Notes:

J- Data are estimated, potentially biased low.

123 Concentration that exceeds the PCL J+ Data are estimated, potentially biased high, due to associated quality control data.

Bold Bolded result indicates positively identified compound. LOD limit of detection

italics Italicized result indicates analyte reported to the limit of detection. LOQ limit of quantitation

mg/L milligrams per liter NA not analyzed

AAC Alaska Administrative Code NE not established

ADEC Alaska Department of Environmental Conservation PCL proposed cleanup level

D Sample dilution required for analysis; reported values reflect the dilution. U Analyte is not detected at the reported LOQ or LOD.

F Analyte was positively identified but the reported concentration is estimated; UJ Possible false negative and potential low bias.

 reported concentration is less than the LOQ but greater than the LOD.

gw groundwater; from 18 AAC 75 Table C

Only analytes with at least one positively-identified result (concentration in Bold) are shown. 
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Table A-4 LSS - Assessment of Surface Soil Analytical Results

Location Identification BH09LSS SS01LSS SS02LSS SS03LSS SS04LSS SS05LSS SS06LSS SS07LSS SS07LSS Dup SS08LSS SS09LSS SS10LSS SS10LSS Dup SS11LSS SS12LSS
Field Sample Identification 10NSS001SL09LSS 10NSS001SS01LSS 10NSS001SS02LSS 10NSS001SS03LSS 10NSS001SS04LSS 10NSS001SS05LSS 10NSS001SS06LSS 10NSS001SS07LSS 10NSS201SS07LSS 10NSS001SS08LSS 10NSS001SS09LSS 10NSS001SS10LSS 10NSS201SS10LSS 10NSS001SS11LSS 10NSS001SS12LSS

Date Collected 8/19/2010 8/5/2010 8/5/2010 8/5/2010 8/5/2010 8/5/2010 8/5/2010 8/5/2010 8/5/2010 8/5/2010 8/5/2010 8/5/2010 8/5/2010 8/5/2010 8/5/2010
Depth (feet) 1 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Analyte (Units)

PCL PCL Basis

General Parameters

Perchlorate (mg/Kg) NE none 0.00022 F NA NA NA NA NA NA NA NA NA 0.00049 U 0.0002 F 0.00048 U 0.00043 F 0.00047 U

Total Petroleum Hydrocarbons (mg/Kg)
Gasoline Range Organics (GRO) NE none 2.26 U NA NA 2.68 U 2.62 U 2.46 U 3.6 U 3.17 U 2.89 U 2.95 U NA NA NA NA NA

Diesel Range Organics (DRO) 250 ADEC gw 7.81 F 21.2 U 22.2 U 13.6 F 21.6 U 21.7 U 1110 D 22 U 21.7 U 21.6 U 7360 D 4350 D NA 47.4 F 4210 D

Residual Range Organics (RRO) 120 ERBCL 29.4 39.5 40.9 111 34.9 14.8 F 8240 D 37.6 34.7 11 F 2250 D 976 D NA 417 D 361

Metals (mg/Kg)
Arsenic 12.5 Background 4.88 5.13 7.55 6.74 NA NA NA 7.66 6.47 5.86 7.57 8.98 NA 5.91 8.19
Barium NE none 106 106 106 160 NA NA NA 109 98.9 98.7 83.6 103 NA 109 95.7

Cadmium 1.49 ERBCL 0.122 F 0.22 0.158 F 0.144 F NA NA NA 0.13 F 0.11 F 0.0789 F 0.833 1.34 NA 0.153 F 0.461
Chromium, Total 38.0 Background 20.5 19.5 28.6 23.2 NA NA NA 31.6 26.6 25.3 29.6 27 NA 19.3 34.8
Chromium +3 NE none NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chromium, Hexavalent NE none NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Lead NE none 13.2 10.7 16.1 11 NA NA NA 7.77 6.34 6.14 33.3 70.7 NA 12.6 79.5
Nickel NE none 21.8 21 49.1 23.9 NA NA NA 32.9 27.9 27.4 33.2 33.2 NA 20.4 28.9
Selenium NE none 0.313 F 0.492 U 0.544 U 0.188 F NA NA NA 0.529 U 0.535 U 0.523 U 0.24 F 0.21 F NA 0.175 F 0.261 F
Silver NE none 0.0557 F 0.0585 F 0.0646 F 0.0659 F NA NA NA 0.0723 F 0.0576 F 0.0552 F 0.082 F 0.0871 F NA 0.0641 F 0.0899 F
Vanadium NE none 41.2 44.3 50.3 49.9 NA NA NA 54.5 47.1 41.6 45.6 50.3 NA 41.2 40.3
Mercury 1.4 ADEC gw 0.0554 0.0669 0.0612 0.0639 NA NA NA 0.0417 F 0.0739 0.0229 F 0.134 0.0846 NA 0.0584 0.104PAL

Polychlorinated Biphenyls (PCBs) (mg/Kg)
PCB-1254 (Aroclor 1254) NE none 0.0533 U 0.0534 U 0.0547 U 0.0592 U NA NA NA 0.0545 U 0.0541 U 0.054 U 0.0549 U 0.0557 U NA 0.056 U 0.0542 U
PCB-1260 (Aroclor 1260) NE none 0.0533 U 0.0534 U 0.0547 U 0.0592 U NA NA NA 0.0545 U 0.0541 U 0.054 U 0.0549 U 0.0557 U NA 0.056 U 0.0542 UPAL

Volatile Organic Compounds (mg/Kg)
1,1,1,2-Tetrachloroethane NE none 0.00705 U 0.00747 U 0.00577 U 0.00837 U 0.00819 U 0.00769 U 0.0112 U 0.00988 U 0.00902 U 0.00922 U 0.00658 U 0.00909 U NA 0.00853 U 0.00806 U
1,1,1-Trichloroethane NE none 0.0226 U 0.024 U 0.0185 U 0.0268 U 0.0262 U 0.0246 U 0.036 U 0.0317 U 0.0289 U 0.0295 U 0.0211 U 0.0705 NA 0.0273 U 0.0258 U
1,1,2,2-Tetrachloroethane NE none 0.00705 U 0.00747 U 0.00577 U 0.00837 U 0.00819 U 0.00769 U 0.0112 U 0.00988 U 0.00902 U 0.00922 U 0.00658 U 0.00909 U NA 0.00853 U 0.00806 U
1,1,2-Trichloroethane NE none 0.00705 U 0.00747 U 0.00577 U 0.00837 U 0.00819 U 0.00769 U 0.0112 U 0.00988 U 0.00902 U 0.00922 U 0.00658 U 0.0149 F NA 0.00853 U 0.00806 U
1,1-Dichloroethane NE none 0.0226 U 0.024 U 0.0185 U 0.0268 U 0.0262 U 0.0246 U 0.036 U 0.0317 U 0.0289 U 0.0295 U 0.0211 U 0.0291 U NA 0.0273 U 0.0258 U
1,1-Dichloroethene NE none 0.0226 U 0.024 U 0.0185 U 0.0268 U 0.0262 U 0.0246 U 0.036 U 0.0317 U 0.0289 U 0.0295 U 0.0211 U 0.0291 U NA 0.0273 U 0.0258 U
1,1-Dichloropropene NE none 0.0226 U 0.024 U 0.0185 U 0.0268 U 0.0262 U 0.0246 U 0.036 U 0.0317 U 0.0289 U 0.0295 U 0.0211 U 0.0291 U NA 0.0273 U 0.0258 U
1,2,3-Trichlorobenzene NE none 0.0226 U 0.024 U 0.0185 U 0.0268 U 0.0262 U 0.0246 U 0.036 U 0.0317 U 0.0289 U 0.0295 U 0.0211 U 0.0291 U NA 0.0273 U 0.0258 U
1,2,3-Trichloropropane NE none 0.00705 U 0.00747 U 0.00577 U 0.00837 U 0.00819 U 0.00769 U 0.0112 U 0.00988 U 0.00902 U 0.00922 U 0.00658 U 0.00909 U NA 0.00853 U 0.00806 U
1,2,4-Trichlorobenzene NE none 0.0226 U 0.024 U 0.0185 U 0.0268 U 0.0262 U 0.0246 U 0.036 U 0.0317 U 0.0289 U 0.0295 U 0.0211 U 0.0291 U NA 0.0273 U 0.0258 U
1,2,4-Trimethylbenzene NE none 0.0226 U 0.024 U 0.0185 U 0.0268 U 0.0262 U 0.0246 U 0.036 U 0.0317 U 0.0142 F 0.0295 U 0.0211 U 0.0291 U NA 0.0273 U 0.0258 U
1,2-Dibromo-3-chloropropane NE none 0.028 U 0.0297 U 0.0229 U 0.0333 U 0.0325 U 0.0306 U 0.0446 U 0.0393 U 0.0358 U 0.0366 U 0.0262 U 0.0361 U NA 0.0339 U 0.032 U
1,2-Dibromoethane (EDB) NE none 0.00705 U 0.00747 U 0.00577 U 0.00837 U 0.00819 U 0.00769 U 0.0112 U 0.00988 U 0.00902 U 0.00922 U 0.00658 U 0.00909 U NA 0.00853 U 0.00806 U
1,2-Dichlorobenzene NE none 0.0226 U 0.024 U 0.0185 U 0.0268 U 0.0262 U 0.0246 U 0.036 U 0.0317 U 0.0289 U 0.0295 U 0.0211 U 0.0291 U NA 0.0273 U 0.0258 U
1,2-Dichloroethane NE none 0.00705 U 0.00747 U 0.00577 U 0.00837 U 0.00819 U 0.00769 U 0.0112 U 0.00988 U 0.00902 U 0.00922 U 0.00658 U 0.00909 U NA 0.00853 U 0.00806 U
1,2-Dichloropropane NE none 0.00705 U 0.00747 U 0.00577 U 0.00837 U 0.00819 U 0.00769 U 0.0112 U 0.00988 U 0.00902 U 0.00922 U 0.00658 U 0.00909 U NA 0.00853 U 0.00806 U
1,3,5-Trimethylbenzene NE none 0.0226 U 0.024 U 0.0185 U 0.0268 U 0.0262 U 0.0246 U 0.036 U 0.0317 U 0.0289 U 0.0295 U 0.0211 U 0.0291 U NA 0.0273 U 0.0258 U
1,3-Dichlorobenzene NE none 0.0226 U 0.024 U 0.0185 U 0.0268 U 0.0262 U 0.0246 U 0.036 U 0.0317 U 0.0289 U 0.0295 U 0.0211 U 0.0291 U NA 0.0273 U 0.0258 U
1,3-Dichloropropane NE none 0.0226 U 0.024 U 0.0185 U 0.0268 U 0.0262 U 0.0246 U 0.036 U 0.0317 U 0.0289 U 0.0295 U 0.0211 U 0.0291 U NA 0.0273 U 0.0258 U
1,4-Dichlorobenzene NE none 0.0226 U 0.024 U 0.0185 U 0.0268 U 0.0262 U 0.0246 U 0.0112 U 0.0317 U 0.0289 U 0.0295 U 0.0211 U 0.0291 U NA 0.0273 U 0.0258 U
2,2-Dichloropropane NE none 0.0226 U 0.024 U 0.0185 U 0.0268 U 0.0262 U 0.0246 U 0.036 U 0.0317 U 0.0289 U 0.0295 U 0.0211 U 0.0291 U NA 0.0273 U 0.0258 U
2-Butanone (MEK) NE none 0.226 U 0.24 U 0.185 U 0.268 U 0.262 U 0.246 U 0.36 U 0.317 U 0.289 U 0.295 U 0.211 U 0.291 U NA 0.273 U 0.258 U
2-Chlorotoluene NE none 0.0226 U 0.024 U 0.0185 U 0.0268 U 0.0262 U 0.0246 U 0.036 U 0.0317 U 0.0289 U 0.0295 U 0.0211 U 0.0291 U NA 0.0273 U 0.0258 U
2-Hexanone NE none 0.0705 U 0.0747 U 0.0577 U 0.0837 U 0.0819 U 0.0769 U 0.112 U 0.0988 U 0.0902 U 0.0922 U 0.0658 U 0.0909 U NA 0.0853 U 0.0806 U
4-Chlorotoluene NE none 0.0226 U 0.024 U 0.0185 U 0.0268 U 0.0262 U 0.0246 U 0.036 U 0.0317 U 0.0289 U 0.0295 U 0.0211 U 0.0291 U NA 0.0273 U 0.0258 U
4-Methyl-2-pentanone (MIBK) NE none 0.226 U 0.24 U 0.185 U 0.268 U 0.262 U 0.246 U 0.36 U 0.317 U 0.289 U 0.295 U 0.211 U 0.291 U NA 0.273 U 0.258 U
Acetone NE none NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Benzene NE none 0.0113 U 0.012 U 0.00924 U 0.00419 U 0.00409 U 0.0123 U 0.00561 U 0.00494 U 0.00451 U 0.00461 U 0.0105 U 0.00455 U NA 0.00426 U 0.00403 U
Bromobenzene NE none 0.0226 U 0.024 U 0.0185 U 0.0268 U 0.0262 U 0.0246 U 0.0112 U 0.00988 U 0.0289 U 0.00922 U 0.0211 U 0.0291 U NA 0.0273 U 0.0258 U
Bromochloromethane NE none 0.0226 U 0.024 U 0.0185 U 0.0268 U 0.0262 U 0.0246 U 0.036 U 0.0317 U 0.0289 U 0.0295 U 0.0211 U 0.0291 U NA 0.0273 U 0.0258 U
Bromodichloromethane NE none 0.00705 U 0.00747 U 0.0185 U 0.00837 U 0.00819 U 0.00769 U 0.0112 U 0.00988 U 0.00902 U 0.00922 U 0.0211 U 0.00909 U NA 0.00853 U 0.00806 U
Bromoform NE none 0.0226 U 0.024 U 0.0185 U 0.0268 U 0.0262 U 0.0246 U 0.036 U 0.0317 U 0.0289 U 0.0295 U 0.0211 U 0.0291 U NA 0.0273 U 0.0258 U
Bromomethane NE none 0.0561 U 0.0594 U 0.0458 U 0.0666 U 0.0651 U 0.0611 U 0.0892 U 0.0785 U 0.0717 U 0.0733 U 0.0523 U 0.0723 U NA 0.0678 U 0.064 U
Carbon disulfide NE none 0.0226 U 0.024 U 0.0185 U 0.0268 U 0.0262 U 0.0246 U 0.036 U 0.0317 U 0.0289 U 0.0295 U 0.0211 U 0.0291 U NA 0.0273 U 0.0258 U
Carbon tetrachloride NE none 0.00705 U 0.00747 U 0.00577 U 0.00837 U 0.00819 U 0.00769 U 0.0112 U 0.00988 U 0.00902 U 0.00922 U 0.00658 U 0.00909 U NA 0.00853 U 0.00806 U
Chlorobenzene NE none 0.0226 U 0.024 U 0.0185 U 0.0268 U 0.0262 U 0.0246 U 0.036 U 0.0317 U 0.0289 U 0.0295 U 0.0211 U 0.0291 U NA 0.0273 U 0.0258 U
Chloroethane NE none 0.181 U 0.192 U 0.148 U 0.215 U 0.21 U 0.197 U 0.288 U 0.253 U 0.231 U 0.236 U 0.169 U 0.233 U NA 0.219 U 0.207 U
Chloroform NE none 0.0226 U 0.024 U 0.0185 U 0.0268 U 0.0262 U 0.0246 U 0.036 U 0.0317 U 0.0289 U 0.0295 U 0.0211 U 0.0291 U NA 0.0273 U 0.0258 U
Chloromethane NE none 0.0226 U 0.024 U 0.0185 U 0.0268 U 0.0262 U 0.0246 U 0.036 U 0.0317 U 0.0289 U 0.0295 U 0.0211 U 0.0291 U NA 0.0273 U 0.0258 U
cis-1,2-Dichloroethylene NE none 0.0226 U 0.024 U 0.0185 U 0.0268 U 0.0262 U 0.0246 U 0.036 U 0.0317 U 0.0289 U 0.0295 U 0.0211 U 0.0291 U NA 0.0273 U 0.0258 U
cis-1,3-Dichloropropene NE none 0.00705 U 0.00747 U 0.00577 U 0.00837 U 0.00819 U 0.00769 U 0.0112 U 0.00988 U 0.00902 U 0.00922 U 0.00658 U 0.00909 U NA 0.00853 U 0.00806 U
Dibromochloromethane NE none 0.00705 U 0.00747 U 0.00577 U 0.00837 U 0.00819 U 0.00769 U 0.0112 U 0.00988 U 0.00902 U 0.00922 U 0.00658 U 0.00909 U NA 0.00853 U 0.00806 U
Dibromomethane NE none 0.0226 U 0.024 U 0.0185 U 0.0268 U 0.0262 U 0.0246 U 0.036 U 0.0317 U 0.0289 U 0.0295 U 0.0211 U 0.0291 U NA 0.0273 U 0.0258 U
Dichlorodifluoromethane NE none 0.0226 U 0.024 U 0.0185 U 0.0268 U 0.0262 U 0.0246 U 0.036 U 0.0317 U 0.0289 U 0.0295 U 0.0211 U 0.0291 U NA 0.0273 U 0.0258 U
Ethylbenzene NE none 0.0226 U 0.024 U 0.0185 U 0.0268 U 0.0262 U 0.0246 U 0.036 U 0.0317 U 0.0289 U 0.0295 U 0.0211 U 0.0291 U NA 0.0273 U 0.0258 U
Hexachlorobutadiene NE none 0.0226 U 0.024 U 0.0185 U 0.0268 U 0.0262 U 0.0246 U 0.036 U 0.0317 U 0.0289 U 0.0295 U 0.0211 U 0.0291 U NA 0.0273 U 0.0258 U
Isopropylbenzene NE none 0.0226 U 0.024 U 0.0185 U 0.0268 U 0.0262 U 0.0246 U 0.036 U 0.0317 U 0.0289 U 0.0295 U 0.0211 U 0.0291 U NA 0.0273 U 0.0258 U
m,p-Xylene (Sum of isomers) NE none 0.0452 U 0.0479 U 0.037 U 0.0537 U 0.0525 U 0.0493 U 0.0719 U 0.0633 U 0.0578 U 0.0591 U 0.0422 U 0.0583 U NA 0.0547 U 0.0516 U
Methylene chloride NE none 0.028 U 0.0297 U 0.0288 F,UB 0.0333 U 0.0325 U 0.0372 F,UB 0.0446 U 0.0393 U 0.0384 F,UB 0.0366 U 0.0262 U 0.0361 U NA 0.0339 U 0.032 U
Naphthalene NE none 0.0188 F 0.0479 U 0.037 U 0.0537 U 0.0525 U 0.0493 U 0.0719 U 0.0633 U 0.0578 U 0.0591 U 0.0422 U 0.0309 F NA 0.0547 U 0.0516 U
n-Butylbenzene NE none 0.0226 U 0.024 U 0.0185 U 0.0268 U 0.0262 U 0.0246 U 0.036 U 0.0317 U 0.0289 U 0.0295 U 0.0211 U 0.0291 U NA 0.0273 U 0.0258 U
n-Propylbenzene NE none 0.0226 U 0.024 U 0.0185 U 0.0268 U 0.0262 U 0.0246 U 0.036 U 0.0317 U 0.0289 U 0.0295 U 0.0211 U 0.0291 U NA 0.0273 U 0.0258 U
o-Xylene NE none 0.0226 U 0.024 U 0.0185 U 0.0268 U 0.0262 U 0.0246 U 0.036 U 0.0317 U 0.0289 U 0.0295 U 0.0211 U 0.0291 U NA 0.0273 U 0.0258 U
p-Isopropyltoluene NE none 0.0226 U 0.024 U 0.0185 U 0.0268 U 0.0262 U 0.0246 U 0.036 U 0.0317 U 0.0289 U 0.0295 U 0.0211 U 0.0291 U NA 0.0273 U 0.0258 U
sec-Butylbenzene NE none 0.0226 U 0.024 U 0.0185 U 0.0268 U 0.0262 U 0.0246 U 0.036 U 0.0317 U 0.0289 U 0.0295 U 0.0211 U 0.0291 U NA 0.0273 U 0.0258 U
Styrene NE none 0.0226 U 0.024 U 0.0185 U 0.0268 U 0.0262 U 0.0246 U 0.036 U 0.0317 U 0.0289 U 0.0295 U 0.0211 U 0.0291 U NA 0.0273 U 0.0258 U
t-Butylbenzene NE none 0.0226 U 0.024 U 0.0185 U 0.0268 U 0.0262 U 0.0246 U 0.036 U 0.0317 U 0.0289 U 0.0295 U 0.0211 U 0.0291 U NA 0.0273 U 0.0258 U
tert-Butyl methyl ether NE none 0.0226 U 0.024 U 0.0185 U 0.0268 U 0.0262 U 0.0246 U 0.036 U 0.0317 U 0.0289 U 0.0295 U 0.0211 U 0.0291 U NA 0.0273 U 0.0258 U
Tetrachloroethene (PCE) NE none 0.00705 U 0.00747 U 0.00577 U 0.00837 U 0.00819 U 0.00769 U 0.0112 U 0.00988 U 0.00902 U 0.00922 U 0.00658 U 0.00909 U NA 0.00853 U 0.00806 U
Toluene NE none 0.0226 U 0.024 U 0.0185 U 0.0268 U 0.0262 U 0.0246 U 0.036 U 0.0317 U 0.0289 U 0.0295 U 0.0211 U 0.0291 U NA 0.0273 U 0.0258 U
trans-1,2-Dichloroethene NE none 0.0226 U 0.024 U 0.0185 U 0.0268 U 0.0262 U 0.0246 U 0.036 U 0.0317 U 0.0289 U 0.0295 U 0.0211 U 0.0291 U NA 0.0273 U 0.0258 U
trans-1,3-Dichloropropene NE none 0.00705 U 0.00747 U 0.00577 U 0.00837 U 0.00819 U 0.00769 U 0.0112 U 0.00988 U 0.00902 U 0.00922 U 0.00658 U 0.00909 U NA 0.00853 U 0.00806 U
Trichloroethene (TCE) 0.02 ADEC gw 0.00705 U 0.00747 U 0.00577 U 0.00837 U 0.00819 U 0.00769 U 0.0112 U 0.00988 U 0.00902 U 0.00922 U 0.00658 U 0.00909 U NA 0.00853 U 0.00806 U
Trichlorofluoromethane NE none 0.0226 U 0.024 U 0.0185 U 0.0268 U 0.0262 U 0.0246 U 0.036 U 0.0317 U 0.0289 U 0.0295 U 0.0211 U 0.0291 U NA 0.0273 U 0.0258 U
Vinyl chloride NE none 0.00705 U 0.00747 U 0.00577 U 0.00837 U 0.00819 U 0.00769 U 0.0112 U 0.00988 U 0.00902 U 0.00922 U 0.00658 U 0.00909 U NA 0.00853 U 0.00806 U
Xylenes, Total NE none 0.0678 U 0.0719 U 0.0554 U 0.0805 U 0.0787 U 0.0739 U 0.108 U 0.095 U 0.0867 U 0.0886 U 0.0633 U 0.0874 U NA 0.082 U 0.0775 U
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Table A-4 LSS - Assessment of Surface Soil Analytical Results

Location Identification
Field Sample Identification

Date Collected
Depth (feet)

Analyte (Units)

PCL PCL Basis

General Parameters

Perchlorate (mg/Kg) NE none

Total Petroleum Hydrocarbons (mg/Kg)
Gasoline Range Organics (GRO) NE none

Diesel Range Organics (DRO) 250 ADEC gw

Residual Range Organics (RRO) 120 ERBCL

Metals (mg/Kg)
Arsenic 12.5 Background
Barium NE none

Cadmium 1.49 ERBCL
Chromium, Total 38.0 Background
Chromium +3 NE none
Chromium, Hexavalent NE none
Lead NE none
Nickel NE none
Selenium NE none
Silver NE none
Vanadium NE none
Mercury 1.4 ADEC gwPAL

Polychlorinated Biphenyls (PCBs) (mg/Kg)
PCB-1254 (Aroclor 1254) NE none
PCB-1260 (Aroclor 1260) NE nonePAL

Volatile Organic Compounds (mg/Kg)
1,1,1,2-Tetrachloroethane NE none
1,1,1-Trichloroethane NE none
1,1,2,2-Tetrachloroethane NE none
1,1,2-Trichloroethane NE none
1,1-Dichloroethane NE none
1,1-Dichloroethene NE none
1,1-Dichloropropene NE none
1,2,3-Trichlorobenzene NE none
1,2,3-Trichloropropane NE none
1,2,4-Trichlorobenzene NE none
1,2,4-Trimethylbenzene NE none
1,2-Dibromo-3-chloropropane NE none
1,2-Dibromoethane (EDB) NE none
1,2-Dichlorobenzene NE none
1,2-Dichloroethane NE none
1,2-Dichloropropane NE none
1,3,5-Trimethylbenzene NE none
1,3-Dichlorobenzene NE none
1,3-Dichloropropane NE none
1,4-Dichlorobenzene NE none
2,2-Dichloropropane NE none
2-Butanone (MEK) NE none
2-Chlorotoluene NE none
2-Hexanone NE none
4-Chlorotoluene NE none
4-Methyl-2-pentanone (MIBK) NE none
Acetone NE none
Benzene NE none
Bromobenzene NE none
Bromochloromethane NE none
Bromodichloromethane NE none
Bromoform NE none
Bromomethane NE none
Carbon disulfide NE none
Carbon tetrachloride NE none
Chlorobenzene NE none
Chloroethane NE none
Chloroform NE none
Chloromethane NE none
cis-1,2-Dichloroethylene NE none
cis-1,3-Dichloropropene NE none
Dibromochloromethane NE none
Dibromomethane NE none
Dichlorodifluoromethane NE none
Ethylbenzene NE none
Hexachlorobutadiene NE none
Isopropylbenzene NE none
m,p-Xylene (Sum of isomers) NE none
Methylene chloride NE none
Naphthalene NE none
n-Butylbenzene NE none
n-Propylbenzene NE none
o-Xylene NE none
p-Isopropyltoluene NE none
sec-Butylbenzene NE none
Styrene NE none
t-Butylbenzene NE none
tert-Butyl methyl ether NE none
Tetrachloroethene (PCE) NE none
Toluene NE none
trans-1,2-Dichloroethene NE none
trans-1,3-Dichloropropene NE none
Trichloroethene (TCE) 0.02 ADEC gw
Trichlorofluoromethane NE none
Vinyl chloride NE none
Xylenes, Total NE none

SS13LSS SS13LSS SS14LSS SS15LSS SS15LSS Dup SS16LSS SS16LSS SS17LSS SS18LSS SS19LSS SS24LSS SS24LSS Dup SS28LSS SS40LSS SS41LSS
10NSS001SS13LSS 10NSS001SS13LSS 10NSS001SS14LSS 10NSS001SS15LSS 10NSS201SS15LSS 10NSS001SS16LSS 10NSS001SS16LSS 10NSS001SS17LSS 10NSS001SS18LSS 10NSS001SS19LSS 10NSS001SS24LSS 10NSS201SS24LSS 10NSS001SS28LSS 10NSS001SS40LSS 10NSS001SS41LSS

8/5/2010 10/14/2010 8/5/2010 8/6/2010 8/6/2010 8/6/2010 8/6/2010 8/6/2010 8/6/2010 8/6/2010 8/25/2010 8/25/2010 8/25/2010 8/25/2010 8/25/2010
0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

0.00046 U NA 0.00046 U NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA 2.19 U 2.16 U NA 0.681 F 1.63 U 2.28 U 3.51 U 0.738 F,B 0.743 F,B 0.69 F,B 2.54 U 2.25 U

200 D NA 22.7 F 951 D 973 D NA 120 D 117 37 756 D 44.6 49.3 450 21.3 U 23.6

254 D NA 91.5 2070 D 2130 D NA 573 D 582 197 4590 D 71 69 67.4 20.4 F 53.2

7.68 NA 7.72 7.05 6.68 NA 7.8 6.87 7.81 10.5 19 5.96 6.77 5.5 5.95
99.8 NA 104 128 129 NA 138 109 111 118 119 112 104 119 104

2.18 NA 0.139 F 0.154 F 0.188 F NA 0.15 F 0.215 0.222 1.85 0.455 0.319 0.391 0.13 F 0.442
44.7 NA 26.8 21.4 23.8 NA 25 23.4 29.5 46.1 22.5 21 21.4 22.9 39.3
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA 6.8 D NA 0.1 F 0.12 F NA 0.53 U 0.54 U 0.26 F 0.15 F NA NA NA NA NA
130 NA 12.5 51.8 67.4 NA 10.4 19.2 16.1 124 11.8 10.3 8.01 7.61 6.89
31.7 NA 32.4 28.2 27.3 NA 33.2 26.2 31.6 32 30.1 27.6 26.8 27 30.6

0.288 F NA 0.258 F 0.18 F 0.521 U NA 0.28 F 0.167 F 0.189 F 0.314 F 0.602 0.17 F 0.217 F 0.178 F 0.288 F
0.11 NA 0.0546 F 0.0815 F 0.0662 F NA 0.0824 F 0.0725 F 0.0816 F 0.0733 F 0.173 0.137 0.103 0.105 0.117
45 NA 51.6 43.4 48.3 NA 50.4 40.7 58 55.7 44.2 41.3 45 48.8 45.8

0.105 NA 0.0612 0.0998 0.0775 NA 0.136 0.112 0.0716 0.11 0.121 0.112 0.0967 0.0982 0.0974

0.0444 F NA 0.0567 U 0.0528 U 0.0525 U NA 0.0534 U 0.0532 U 0.0535 U 0.0606 U 0.0518 U 0.0515 U 0.0518 U 0.0533 U 0.054 U
0.0555 U NA 0.0567 U 0.0528 U 0.0525 U NA 0.0534 U 0.0532 U 0.0535 U 0.0606 U 0.0285 F 0.0261 F 0.0518 U 0.0533 U 0.054 U

0.00987 U NA 0.00747 U 0.00092 UJ 0.00098 UJ 0.00095 U NA 0.00099 U 0.00099 U 0.00098 UJ 0.00727 U 0.00755 U 0.00706 U 0.00792 U 0.00702 U
0.0316 U NA 0.0239 U 0.00092 UJ 0.00098 UJ 0.00095 U NA 0.00099 U 0.00099 U 0.00098 UJ 0.0233 U 0.0242 U 0.0226 U 0.0254 U 0.0225 U

0.00987 U NA 0.00747 U 0.0018 UJ 0.002 UJ 0.0019 U NA 0.002 U 0.002 U 0.002 UJ 0.00727 U 0.00755 U 0.0136 U 0.0152 U 0.0135 U
0.00987 U NA 0.00747 U 0.00092 U 0.00098 UJ 0.00095 U NA 0.00099 U 0.00099 U 0.00098 UJ 0.00727 U 0.00755 U 0.00706 U 0.00792 U 0.00702 U
0.0316 U NA 0.0239 U 0.00092 UJ 0.00098 UJ 0.00095 U NA 0.00099 U 0.00099 U 0.00098 UJ 0.0233 U 0.0242 U 0.0226 U 0.0254 U 0.0225 U
0.0316 U NA 0.0239 U 0.0046 U 0.0049 UJ 0.0048 U NA 0.0049 U 0.0049 U 0.0049 UJ 0.0233 U 0.0242 U 0.0226 U 0.0254 U 0.0225 U
0.0316 U NA 0.0239 U 0.00092 UJ 0.00098 UJ 0.00095 U NA 0.00099 U 0.00099 U 0.00098 UJ 0.0233 U 0.0242 U 0.0226 U 0.0254 U 0.0225 U
0.0316 U NA 0.0239 U 0.0018 UJ 0.002 UJ 0.0019 U NA 0.002 U 0.002 U 0.00067 F,B,J- 0.0233 U 0.0242 U 0.0136 U 0.0152 U 0.0135 U

0.00987 U NA 0.00747 U 0.00033 UJ 0.00035 UJ 0.00034 U NA 0.00036 U 0.00035 U 0.00035 UJ 0.00727 U 0.00755 U 0.00706 U 0.00792 U 0.00702 U
0.0316 U NA 0.0239 U 0.00058 F,J-,B 0.00064 F,B,J- 0.00061 F,B NA 0.00062 F,B 0.00065 F,B 0.00073 F,B,J- 0.0233 U 0.0242 U 0.0226 U 0.0254 U 0.0225 U
0.0316 U NA 0.0239 U 0.0018 UJ 0.002 UJ 0.0019 U NA 0.002 U 0.002 U 0.002 UJ 0.0107 F 0.0102 F 0.0453 U 0.0508 U 0.045 U
0.0392 U NA 0.0297 U 0.00017 U 0.00018 UJ 0.00017 U NA 0.00018 U 0.00018 U 0.00018 UJ 0.0289 U 0.03 U 0.0281 U 0.0315 U 0.0279 U

0.00987 U NA 0.00747 U 0.00012 UJ 0.00013 UJ 0.00013 U NA 0.00013 U 0.00013 U 0.00013 UJ 0.00727 U 0.00755 U 0.00706 U 0.00792 U 0.00702 U
0.0316 U NA 0.0239 U 0.00092 UJ 0.00098 UJ 0.00095 U NA 0.00099 U 0.00099 U 0.00098 UJ 0.0233 U 0.0242 U 0.0226 U 0.0254 U 0.0225 U

0.00987 U NA 0.00747 U 0.00092 U 0.00098 UJ 0.00095 U NA 0.00099 U 0.00099 U 0.00098 UJ 0.00727 U 0.00755 U 0.00706 U 0.00792 U 0.00702 U
0.00987 U NA 0.00747 U 0.00092 UJ 0.00098 UJ 0.00095 U NA 0.00099 U 0.00099 U 0.00098 UJ 0.00727 U 0.00755 U 0.00706 U 0.00792 U 0.00702 U
0.0316 U NA 0.0239 U 0.0046 UJ 0.0049 UJ 0.0048 U NA 0.0049 U 0.0049 U 0.0049 UJ 0.0233 U 0.0242 U 0.0226 U 0.0254 U 0.0225 U
0.0316 U NA 0.0239 U 0.00092 UJ 0.00098 UJ 0.00095 U NA 0.00099 U 0.00099 U 0.00098 UJ 0.0233 U 0.0242 U 0.0226 U 0.0254 U 0.0225 U
0.0316 U NA 0.0239 U 0.00092 UJ 0.00098 UJ 0.00095 U NA 0.00099 U 0.00099 U 0.00098 UJ 0.0233 U 0.0242 U 0.0226 U 0.0254 U 0.0225 U
0.0316 U NA 0.0239 U 0.00092 UJ 0.00098 UJ 0.00095 U NA 0.00099 U 0.00099 U 0.00098 UJ 0.0233 U 0.0242 U 0.0226 U 0.0254 U 0.0225 U
0.0316 U NA 0.0239 U 0.00092 UJ 0.00098 UJ 0.00095 U NA 0.00099 U 0.00099 U 0.00098 UJ 0.0233 U 0.0242 U 0.0226 U 0.0254 U 0.0225 U
0.316 U NA 0.239 U 0.1 J+ 0.11 J- 0.012 NA 0.037 0.006 0.049 J- 0.233 U 0.242 U 0.226 U 0.254 U 0.225 U

0.0316 U NA 0.0239 U 0.0018 UJ 0.002 UJ 0.0019 U NA 0.002 U 0.002 U 0.002 UJ 0.0233 U 0.0242 U 0.0226 U 0.0254 U 0.0225 U
0.0987 U NA 0.0747 U 0.0084 J+ 0.0073 J- 0.0018 F NA 0.0032 F 0.0049 U 0.0045 F,J- 0.0727 U 0.0755 U 0.0706 U 0.0792 U 0.0702 U
0.0316 U NA 0.0239 U 0.0018 UJ 0.002 UJ 0.0019 U NA 0.002 U 0.002 U 0.002 UJ 0.0233 U 0.0242 U 0.0226 U 0.0254 U 0.0225 U
0.316 U NA 0.239 U 0.0027 F,B 0.0025 F,B,J- 0.0011 F,B NA 0.0016 F,B 0.0012 F,B 0.0022 F,B,J- 0.233 U 0.242 U 0.226 U 0.254 U 0.225 U

NA NA NA 1.2 1.3 J- 0.11 NA 0.33 0.067 0.95 J- NA NA NA NA NA
0.00494 U NA 0.012 U 0.00015 F,J- 0.00017 F,J- 0.00015 F NA 0.000089 F 0.00099 U 0.0001 F,J- 0.0116 U 0.0121 U 0.0113 U 0.00396 U 0.0113 U
0.00987 U NA 0.0239 U 0.0018 UJ 0.002 UJ 0.0019 U NA 0.002 U 0.002 U 0.002 UJ 0.0233 U 0.0242 U 0.0226 U 0.0254 U 0.0225 U

  U NA 0.0239 U 0.00092 U 0.00098 UJ 0.00095 U NA 0.00099 U 0.00099 U 0.00098 UJ 0.0233 U 0.0242 U 0.0226 U 0.0254 U 0.0225 U
0.00987 U NA 0.00747 U 0.00092 UJ 0.00098 UJ 0.00095 U NA 0.00099 U 0.00099 U 0.00098 UJ 0.00727 U 0.00755 U 0.00706 U 0.00792 U 0.00702 U
0.0316 U NA 0.0239 U 0.00092 UJ 0.00098 UJ 0.00095 U NA 0.00099 U 0.00099 U 0.00098 UJ 0.0233 U 0.0242 U 0.0226 U 0.0254 U 0.0225 U
0.0785 U NA 0.0593 U 0.00092 U 0.00098 UJ 0.00095 U NA 0.00099 U 0.00099 U 0.00098 UJ 0.0578 U 0.06 U 0.0561 U 0.0629 U 0.0558 U
0.0316 U NA 0.0239 U 0.00065 F 0.00025 F,J- 0.00027 F NA 0.00014 F 0.0002 F 0.00098 UJ 0.0233 U 0.0242 U 0.0905 U 0.102 U 0.0901 U

0.00987 U NA 0.00747 U 0.00092 UJ 0.00098 UJ 0.00095 U NA 0.00099 U 0.00099 U 0.00098 UJ 0.00727 U 0.00755 U 0.00706 U 0.00792 U 0.00702 U
0.0316 U NA 0.0239 U 0.00092 UJ 0.00098 UJ 0.00095 U NA 0.00099 U 0.00099 U 0.00098 UJ 0.0233 U 0.0242 U 0.0226 U 0.0254 U 0.0225 U
0.253 U NA 0.191 U 0.00092 U 0.00098 UJ 0.00095 U NA 0.00099 U 0.00099 U 0.00098 UJ 0.186 U 0.194 U 0.181 U 0.203 U 0.18 U

0.0316 U NA 0.0239 U 0.00092 UJ 0.00098 UJ 0.00095 U NA 0.00099 U 0.00099 U 0.00098 UJ 0.0233 U 0.0242 U 0.0226 U 0.0254 U 0.0225 U
0.0316 U NA 0.0239 U 0.00092 U 0.00098 UJ 0.00095 U NA 0.00099 U 0.00099 U 0.00098 UJ 0.0233 U 0.0242 U 0.0226 U 0.0254 U 0.0225 U
0.0316 U NA 0.0239 U 0.00092 U 0.00098 UJ 0.00095 U NA 0.00099 U 0.00099 U 0.00098 UJ 0.0233 U 0.0242 U 0.0226 U 0.0254 U 0.0225 U

0.00987 U NA 0.00747 U 0.00011 UJ 0.00012 UJ 0.00011 U NA 0.00012 U 0.00012 U 0.00011 UJ 0.00727 U 0.00755 U 0.00706 U 0.00792 U 0.00702 U
0.00987 U NA 0.00747 U 0.00092 UJ 0.00098 UJ 0.00095 U NA 0.00099 U 0.00099 U 0.00098 UJ 0.00727 U 0.00755 U 0.00706 U 0.00792 U 0.00702 U
0.0316 U NA 0.0239 U 0.00092 UJ 0.00098 UJ 0.00095 U NA 0.00099 U 0.00099 U 0.00098 UJ 0.0233 U 0.0242 U 0.0226 U 0.0254 U 0.0225 U
0.0316 U NA 0.0239 U 0.00092 U 0.00098 UJ 0.00095 U NA 0.00099 U 0.00099 U 0.00098 UJ 0.0233 U 0.0242 U 0.0453 U 0.0508 U 0.045 U
0.0316 U NA 0.0239 U 0.00092 UJ 0.00098 UJ 0.00095 U NA 0.00099 U 0.00099 U 0.00098 UJ 0.0233 U 0.0242 U 0.0226 U 0.0254 U 0.0225 U
0.0316 U NA 0.0239 U 0.00092 UJ 0.00098 UJ 0.00095 U NA 0.00099 U 0.00099 U 0.00098 UJ 0.0233 U 0.0242 U 0.0453 U 0.0508 U 0.045 U
0.0316 U NA 0.0239 U 0.0018 UJ 0.002 UJ 0.0019 U NA 0.002 U 0.002 U 0.002 UJ 0.0233 U 0.0242 U 0.0226 U 0.0254 U 0.0225 U
0.0633 U NA 0.0479 U 0.0018 UJ 0.002 UJ 0.00019 F,B NA 0.002 U 0.002 U 0.002 UJ 0.0466 U 0.0484 U 0.0453 U 0.0508 U 0.045 U
0.0392 U NA 0.0297 U 0.0059 U 0.0063 UJ 0.0061 U NA 0.0063 U 0.0063 U 0.0063 UJ 0.0289 U 0.0329 F,UB 0.0281 U 0.0495 F,UB 0.0279 U
0.0633 U NA 0.0479 U 0.00077 F,J-,B 0.00083 F,B,J- 0.00078 F,B NA 0.00092 F,B 0.00082 F,B 0.00091 F,B,J- 0.0466 U 0.0484 U 0.0385 F 0.0508 U 0.045 U
0.0316 U NA 0.0239 U 0.0018 UJ 0.002 UJ 0.0019 U NA 0.002 U 0.002 U 0.002 UJ 0.0233 U 0.0242 U 0.0226 U 0.0254 U 0.0225 U
0.0316 U NA 0.0239 U 0.00092 UJ 0.00098 UJ 0.00095 U NA 0.00099 U 0.00099 U 0.00098 UJ 0.0233 U 0.0242 U 0.0226 U 0.0254 U 0.0225 U
0.0316 U NA 0.0239 U 0.000094 F,J-,B 0.00011 F,B,J- 0.00018 F,B NA 0.00014 F,B 0.00007 F,B 0.00013 F,B,J- 0.0233 U 0.0242 U 0.0453 U 0.0508 U 0.045 U
0.0316 U NA 0.0239 U 0.0018 UJ 0.002 UJ 0.0019 U NA 0.002 U 0.002 U 0.002 UJ 0.0233 U 0.0242 U 0.0226 U 0.0254 U 0.0225 U
0.0316 U NA 0.0239 U 0.0018 UJ 0.002 UJ 0.0019 U NA 0.002 U 0.00038 F,B 0.00039 F,B,J- 0.0233 U 0.0242 U 0.0226 U 0.0254 U 0.0225 U
0.0316 U NA 0.0239 U 0.0018 UJ 0.002 UJ 0.0019 U NA 0.002 U 0.002 U 0.002 UJ 0.0233 U 0.0242 U 0.0226 U 0.0254 U 0.0225 U
0.0316 U NA 0.0239 U 0.0018 UJ 0.002 UJ 0.0019 U NA 0.002 U 0.002 U 0.002 UJ 0.0233 U 0.0242 U 0.0226 U 0.0254 U 0.0225 U
0.0316 U NA 0.0239 U 0.00092 U 0.00098 UJ 0.00095 U NA 0.00099 U 0.00099 U 0.00098 UJ 0.0233 U 0.0242 U 0.0905 U 0.102 U 0.0901 U

0.00987 U NA 0.00747 U 0.00092 UJ 0.00098 UJ 0.00095 UJ NA 0.00099 UJ 0.00099 UJ 0.00098 UJ 0.00727 U 0.00755 U 0.00706 U 0.00792 U 0.00702 U
0.0316 U NA 0.0239 U 0.00012 F,J-,B 0.00012 F,B,J- 0.0004 F,B NA 0.002 U 0.002 U 0.002 UJ 0.0119 F 0.0102 F 0.0231 F 0.0508 U 0.045 U
0.0316 U NA 0.0239 U 0.00092 UJ 0.00098 UJ 0.00095 U NA 0.00099 U 0.00099 U 0.00098 UJ 0.0233 U 0.0242 U 0.0226 U 0.0254 U 0.0225 U

0.00987 U NA 0.00747 U 0.00027 F,J- 0.00018 UJ 0.00017 U NA 0.00018 U 0.00018 U 0.00017 UJ 0.00727 U 0.00755 U 0.00706 U 0.00792 U 0.00702 U
0.00987 U NA 0.00747 U 0.0059 J- 0.0063 J- 0.0056 NA 0.022 0.00038 F 0.00098 UJ 0.116 0.0879 0.29 0.00792 U 0.00702 U
0.0316 U NA 0.0239 U 0.00092 U 0.00098 UJ 0.00095 U NA 0.00099 U 0.00099 U 0.00098 UJ 0.0233 U 0.0242 U 0.0453 U 0.0508 U 0.045 U

0.00987 U NA 0.00747 U 0.00092 U 0.00098 UJ 0.00095 U NA 0.00099 U 0.00099 U 0.00098 UJ 0.00727 U 0.00755 U 0.00706 U 0.00792 U 0.00702 U
0.0949 U NA 0.0718 U NA NA NA NA NA NA NA 0.0699 U 0.0726 U 0.0905 U 0.102 U 0.0901 U
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Table A-4 LSS - Assessment of Surface Soil Analytical Results

Location Identification
Field Sample Identification

Date Collected
Depth (feet)

Analyte (Units)

PCL PCL Basis

General Parameters

Perchlorate (mg/Kg) NE none

Total Petroleum Hydrocarbons (mg/Kg)
Gasoline Range Organics (GRO) NE none

Diesel Range Organics (DRO) 250 ADEC gw

Residual Range Organics (RRO) 120 ERBCL

Metals (mg/Kg)
Arsenic 12.5 Background
Barium NE none

Cadmium 1.49 ERBCL
Chromium, Total 38.0 Background
Chromium +3 NE none
Chromium, Hexavalent NE none
Lead NE none
Nickel NE none
Selenium NE none
Silver NE none
Vanadium NE none
Mercury 1.4 ADEC gwPAL

Polychlorinated Biphenyls (PCBs) (mg/Kg)
PCB-1254 (Aroclor 1254) NE none
PCB-1260 (Aroclor 1260) NE nonePAL

Volatile Organic Compounds (mg/Kg)
1,1,1,2-Tetrachloroethane NE none
1,1,1-Trichloroethane NE none
1,1,2,2-Tetrachloroethane NE none
1,1,2-Trichloroethane NE none
1,1-Dichloroethane NE none
1,1-Dichloroethene NE none
1,1-Dichloropropene NE none
1,2,3-Trichlorobenzene NE none
1,2,3-Trichloropropane NE none
1,2,4-Trichlorobenzene NE none
1,2,4-Trimethylbenzene NE none
1,2-Dibromo-3-chloropropane NE none
1,2-Dibromoethane (EDB) NE none
1,2-Dichlorobenzene NE none
1,2-Dichloroethane NE none
1,2-Dichloropropane NE none
1,3,5-Trimethylbenzene NE none
1,3-Dichlorobenzene NE none
1,3-Dichloropropane NE none
1,4-Dichlorobenzene NE none
2,2-Dichloropropane NE none
2-Butanone (MEK) NE none
2-Chlorotoluene NE none
2-Hexanone NE none
4-Chlorotoluene NE none
4-Methyl-2-pentanone (MIBK) NE none
Acetone NE none
Benzene NE none
Bromobenzene NE none
Bromochloromethane NE none
Bromodichloromethane NE none
Bromoform NE none
Bromomethane NE none
Carbon disulfide NE none
Carbon tetrachloride NE none
Chlorobenzene NE none
Chloroethane NE none
Chloroform NE none
Chloromethane NE none
cis-1,2-Dichloroethylene NE none
cis-1,3-Dichloropropene NE none
Dibromochloromethane NE none
Dibromomethane NE none
Dichlorodifluoromethane NE none
Ethylbenzene NE none
Hexachlorobutadiene NE none
Isopropylbenzene NE none
m,p-Xylene (Sum of isomers) NE none
Methylene chloride NE none
Naphthalene NE none
n-Butylbenzene NE none
n-Propylbenzene NE none
o-Xylene NE none
p-Isopropyltoluene NE none
sec-Butylbenzene NE none
Styrene NE none
t-Butylbenzene NE none
tert-Butyl methyl ether NE none
Tetrachloroethene (PCE) NE none
Toluene NE none
trans-1,2-Dichloroethene NE none
trans-1,3-Dichloropropene NE none
Trichloroethene (TCE) 0.02 ADEC gw
Trichlorofluoromethane NE none
Vinyl chloride NE none
Xylenes, Total NE none

SS41LSS SS45LSS SS50LSS SS53LSS SS53LSS SS59LSS SS60LSS SS60LSS SS61LSS TP05LSS TP07LSS TP08LSS TP08LSS Dup
10NSS001SS41LSS 10NSS001SS45LSS 10NSS001SS50LSS 10NSS001SS53LSS 10NSS001SS53LSS 10NSS001SS59LSS 10NSS001SS60LSS 10NSS001SS60LSS 10NSS001SS61LSS 10NSS001TP05LSS 10NSS001TP07LSS 10NSS001TP08LSS 10NSS201TP08LSS

10/14/2010 8/25/2010 8/25/2010 8/25/2010 10/14/2010 8/25/2010 8/25/2010 10/14/2010 8/25/2010 8/23/2010 9/2/2010 9/2/2010 9/2/2010
0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 1 1.3 1.9 1.9

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA 1.83 U 0.944 F,B 2.01 U NA 0.747 F,B 12.7 U NA 3.88 U 0.454 F 0.989 F 0.728 F 0.782 F

NA 16 F 20.9 F 4960 F NA 237 D 1230 D NA 45.4 F 376 111 135 D 139 D

NA 87.4 128 24400 D NA 1390 D 5160 D NA 442 D 159 B 134 B 1390 D 1390 D

NA 6.88 6.98 9.49 NA 7.07 5.33 NA 8.29 5.88 6.08 6.34 5.87
NA 116 100 117 NA 117 313 NA 104 94.8 64.4 65.4 74.5

NA 0.27 0.33 0.319 NA 0.343 15.6 NA 0.322 0.092 F 0.0857 F 0.0928 F 0.107 F
NA 32.5 36.8 65 NA 31.2 45.8 NA 32.6 18 17.1 31.3 30.2
NA NA NA NA NA NA NA NA NA NA NA NA NA

0.51 UJ NA NA NA 0.3 F NA NA 12 U,D NA NA NA NA NA
NA 7.47 20 208 NA 62.4 183 NA 12.6 7.01 8.45 6.83 6.84
NA 31.8 35.7 29.7 NA 30 24.3 NA 32.2 24.3 21.5 34.9 36
NA 0.227 F 0.193 F 0.346 F NA 0.497 U 1.34 NA 0.286 F 0.235 F 0.546 U 0.491 U 0.522 U
NA 0.084 F 0.088 F 0.0787 F NA 0.0857 F 0.359 NA 0.059 F 0.0666 F 0.0633 F 0.0553 F 0.0568 F
NA 59.9 54.6 50.1 NA 49.7 37.8 NA 52.4 35.8 34.9 46 48.2
NA 0.079 0.0737 0.13 NA 0.0994 1.92 NA 0.107 0.0897 0.149 0.149 0.0749

NA 0.0532 U 0.0573 U 0.04 UJ NA 0.0538 U 0.094 U NA 0.0673 U 0.0527 U 0.0549 U 0.0532 U 0.0534 U
NA 0.0532 U 0.0573 U 0.04 UJ NA 0.0249 F 0.094 U NA 0.0673 U 0.0527 U 0.0549 U 0.0532 U 0.0534 U

NA 0.0057 U 0.00789 U 0.00628 U NA 0.00716 U 0.0397 U NA 0.0121 U 0.00471 U 0.00684 U 0.00643 U 0.00657 U
NA 0.0183 U 0.0253 U 0.0201 U NA 0.023 U 0.127 U NA 0.0388 U 0.0151 U 0.0219 U 0.0206 U 0.0211 U
NA 0.011 U 0.0152 U 0.0121 U NA 0.0138 U 0.0763 U NA 0.0233 U 0.00471 U 0.0132 U 0.0124 U 0.0126 U
NA 0.0057 U 0.00789 U 0.00628 U NA 0.00716 U 0.0397 U NA 0.0121 U 0.00471 U 0.00684 U 0.00643 U 0.00657 U
NA 0.0183 U 0.0253 U 0.0201 U NA 0.023 U 0.127 U NA 0.0388 U 0.0151 U 0.0219 U 0.0206 U 0.0211 U
NA 0.0183 U 0.0253 U 0.0201 U NA 0.023 U 0.127 U NA 0.0388 U 0.0151 U 0.0219 U 0.0206 U 0.0211 U
NA 0.0183 U 0.0253 U 0.0201 U NA 0.023 U 0.127 U NA 0.0388 U 0.0151 U 0.0219 U 0.0206 U 0.0211 U
NA 0.0365 U 0.0152 U 0.0402 U NA 0.0138 U 0.0763 U NA 0.0233 U 0.0151 U 0.0132 U 0.0412 U 0.0421 U
NA 0.0057 U 0.00789 U 0.00628 U NA 0.00716 U 0.0397 U NA 0.0121 U 0.00471 U 0.00684 U 0.00643 U 0.00657 U
NA 0.0183 U 0.0253 U 0.0201 U NA 0.023 U 0.127 U NA 0.0388 U 0.0151 U 0.0219 U 0.0206 U 0.0211 U
NA 0.0365 U 0.0505 U 0.0402 U NA 0.0459 U 0.254 U NA 0.0776 U 0.0151 U 0.0388 F 0.0412 U 0.0173 F
NA 0.0226 U 0.0313 U 0.0249 U NA 0.0285 U 0.158 U NA 0.0481 U 0.0187 U 0.0272 U 0.0255 U 0.0261 U
NA 0.0057 U 0.00789 U 0.00628 U NA 0.00716 U 0.0397 U NA 0.0121 U 0.00471 U 0.00684 U 0.00643 U 0.00657 U
NA 0.0183 U 0.0253 U 0.0201 U NA 0.023 U 0.127 U NA 0.0388 U 0.0151 U 0.0219 U 0.0206 U 0.0211 U
NA 0.0057 U 0.00789 U 0.00628 U NA 0.00716 U 0.0397 U NA 0.0121 U 0.00471 U 0.00684 U 0.00643 U 0.00657 U
NA 0.0057 U 0.00789 U 0.00628 U NA 0.00716 U 0.0397 U NA 0.0121 U 0.00471 U 0.00684 U 0.00643 U 0.00657 U
NA 0.0183 U 0.0253 U 0.0201 U NA 0.023 U 0.127 U NA 0.0388 U 0.0151 U 0.0239 0.0206 U 0.0211 U
NA 0.0183 U 0.0253 U 0.0201 U NA 0.023 U 0.127 U NA 0.0388 U 0.0151 U 0.0219 U 0.0206 U 0.0211 U
NA 0.0183 U 0.0253 U 0.0201 U NA 0.023 U 0.0397 U NA 0.0388 U 0.0151 U 0.0219 U 0.0206 U 0.0211 U
NA 0.0183 U 0.0253 U 0.0201 U NA 0.023 U 0.0397 U NA 0.0121 U 0.0151 U 0.0219 U 0.0206 U 0.0211 U
NA 0.0183 U 0.0253 U 0.0201 U NA 0.023 U 0.127 U NA 0.0388 U 0.0151 U 0.0219 U 0.0206 U 0.0211 U
NA 0.183 U 0.253 U 0.201 U NA 0.23 U 1.27 U NA 0.388 U 0.151 U 0.219 U 0.206 U 0.211 U
NA 0.0183 U 0.0253 U 0.0201 U NA 0.023 U 0.127 U NA 0.0388 U 0.0151 U 0.0219 U 0.0206 U 0.0211 U
NA 0.057 U 0.0789 U 0.0628 U NA 0.0716 U 0.397 U NA 0.121 U 0.0471 U 0.0684 U 0.0643 U 0.0657 U
NA 0.0183 U 0.0253 U 0.0201 U NA 0.023 U 0.127 U NA 0.0388 U 0.0151 U 0.0219 U 0.0206 U 0.0211 U
NA 0.183 U 0.253 U 0.201 U NA 0.23 U 1.27 U NA 0.388 U 0.151 U 0.219 U 0.206 U 0.211 U
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA 0.00913 U 0.00394 U 0.0101 U NA 0.0115 U 0.0198 U NA 0.00605 U 0.00754 U 0.011 U 0.0103 U 0.0105 U
NA 0.0183 U 0.0253 U 0.0201 U NA 0.023 U 0.0397 U NA 0.0121 U 0.0151 U 0.0219 U 0.0206 U 0.0211 U
NA 0.0183 U 0.0253 U 0.0201 U NA 0.023 U 0.127 U NA 0.0388 U 0.0151 U 0.0219 U 0.0206 U 0.0211 U
NA 0.0183 U 0.00789 U 0.0201 U NA 0.00716 U 0.0397 U NA 0.0121 U 0.0151 U 0.0219 U 0.0206 U 0.0211 U
NA 0.0183 U 0.0253 U 0.0201 U NA 0.023 U 0.127 U NA 0.0388 U 0.0151 U 0.0219 U 0.0206 U 0.0211 U
NA 0.0453 U 0.0627 U 0.0499 U NA 0.0569 U 0.315 U NA 0.0962 U 0.0374 U 0.0544 U 0.0511 U 0.0522 U
NA 0.073 U 0.101 U 0.0805 U NA 0.0918 U 0.509 U NA 0.155 U 0.0151 U 0.0878 U 0.0824 U 0.0842 U
NA 0.0057 U 0.00789 U 0.00628 U NA 0.00716 U 0.0397 U NA 0.0121 U 0.00471 U 0.00684 U 0.00643 U 0.00657 U
NA 0.0183 U 0.0253 U 0.0201 U NA 0.023 U 0.127 U NA 0.0388 U 0.0151 U 0.0219 U 0.0206 U 0.0211 U
NA 0.146 U 0.202 U 0.161 U NA 0.184 U 1.02 U NA 0.31 U 0.121 U 0.176 U 0.165 U 0.168 U
NA 0.0183 U 0.0253 U 0.0201 U NA 0.023 U 0.127 U NA 0.0388 U 0.0151 U 0.0219 U 0.0206 U 0.0211 U
NA 0.0183 U 0.0253 U 0.0201 U NA 0.023 U 0.0397 U NA 0.0388 U 0.0151 U 0.0219 U 0.0206 U 0.0211 U
NA 0.0183 U 0.0253 U 0.0201 U NA 0.023 U 0.0397 U NA 0.0388 U 0.0151 U 0.0219 U 0.0206 U 0.0211 U
NA 0.0057 U 0.00789 U 0.00628 U NA 0.00716 U 0.0397 U NA 0.0121 U 0.00471 U 0.00684 U 0.00643 U 0.00657 U
NA 0.0057 U 0.00789 U 0.00628 U NA 0.00716 U 0.0397 U NA 0.0121 U 0.0151 U 0.00684 U 0.00643 U 0.00657 U
NA 0.0183 U 0.0253 U 0.0201 U NA 0.023 U 0.127 U NA 0.0388 U 0.0151 U 0.0219 U 0.0206 U 0.0211 U
NA 0.0365 U 0.0505 U 0.0402 U NA 0.0459 U 0.254 U NA 0.0776 U 0.0151 U 0.0439 U 0.0412 U 0.0421 U
NA 0.0183 U 0.0253 U 0.0201 U NA 0.023 U 0.127 U NA 0.0388 U 0.0151 U 0.0118 F 0.00742 F 0.00674 F
NA 0.0365 U 0.0505 U 0.0402 U NA 0.0459 U 0.0763 U NA 0.0233 U 0.0151 U 0.0439 U 0.0412 U 0.0421 U
NA 0.0183 U 0.0253 U 0.0201 U NA 0.023 U 0.127 U NA 0.0388 U 0.0151 U 0.0145 F 0.0206 U 0.0211 U
NA 0.0365 U 0.0505 U 0.0402 U NA 0.0459 U 0.254 U NA 0.0776 U 0.0302 U 0.0669 0.0229 F 0.0242 F
NA 0.0226 U 0.0404 F,UB 0.0261 F,UB NA 0.0659 F,UB 0.158 U NA 0.0683 F,UB 0.0187 U 0.0272 U 0.0255 U 0.0261 U
NA 0.0365 U 0.0505 U 0.0356 F NA 0.0459 U 0.254 U NA 0.0776 U 0.0302 U 0.105 0.0402 F 0.0421 U
NA 0.0183 U 0.0253 U 0.0201 U NA 0.023 U 0.127 U NA 0.0388 U 0.0151 U 0.0219 U 0.0206 U 0.0211 U
NA 0.0183 U 0.0253 U 0.0201 U NA 0.023 U 0.127 U NA 0.0388 U 0.0151 U 0.0202 F 0.0154 F 0.0156 F
NA 0.0365 U 0.0505 U 0.0402 U NA 0.0459 U 0.254 U NA 0.0776 U 0.00965 F 0.0322 F 0.0159 F 0.0152 F
NA 0.0183 U 0.0253 U 0.0201 U NA 0.023 U 0.127 U NA 0.0388 U 0.0151 U 0.0219 U 0.0206 U 0.0211 U
NA 0.0183 U 0.0253 U 0.0201 U NA 0.023 U 0.127 U NA 0.0388 U 0.0151 U 0.0219 U 0.0206 U 0.0211 U
NA 0.0183 U 0.0253 U 0.0201 U NA 0.023 U 0.127 U NA 0.0388 U 0.0151 U 0.0219 U 0.0206 U 0.0211 U
NA 0.0183 U 0.0253 U 0.0201 U NA 0.023 U 0.127 U NA 0.0388 U 0.0151 U 0.0219 U 0.0206 U 0.0211 U
NA 0.073 U 0.101 U 0.0805 U NA 0.0918 U 0.509 U NA 0.155 U 0.0151 U 0.0878 U 0.0824 U 0.0842 U
NA 0.0057 U 0.00789 U 0.00628 U NA 0.00716 U 0.0397 U NA 0.0121 U 0.00471 U 0.00684 U 0.00643 U 0.00657 U
NA 0.0365 U 0.0505 U 0.0402 U NA 0.0459 U 0.254 U NA 0.0776 U 0.0229 0.0366 F 0.0412 U 0.0139 F
NA 0.0183 U 0.0253 U 0.0201 U NA 0.023 U 0.127 U NA 0.0388 U 0.0151 U 0.0219 U 0.0206 U 0.0211 U
NA 0.0057 U 0.00789 U 0.00628 U NA 0.00716 U 0.0397 U NA 0.0121 U 0.00471 U 0.00684 U 0.00643 U 0.00657 U
NA 0.0168 F 0.139 0.00628 U NA 0.00716 U 0.0397 U NA 0.0121 U 0.00471 U 0.0325 0.0381 0.0493
NA 0.0365 U 0.0505 U 0.0402 U NA 0.0459 U 0.254 U NA 0.0776 U 0.0151 U 0.0439 U 0.0412 U 0.0421 U
NA 0.0057 U 0.00789 U 0.00628 U NA 0.00716 U 0.0397 U NA 0.0121 U 0.00471 U 0.00684 U 0.00643 U 0.00657 U
NA 0.073 U 0.101 U 0.0805 U NA 0.0918 U 0.509 U NA 0.155 U 0.0452 U 0.0992 0.0387 F 0.0394 F
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Table A-4 LSS - Assessment of Surface Soil Analytical Results

Location Identification BH09LSS SS01LSS SS02LSS SS03LSS SS04LSS SS05LSS SS06LSS SS07LSS SS07LSS Dup SS08LSS SS09LSS SS10LSS SS10LSS Dup SS11LSS SS12LSS
Field Sample Identification 10NSS001SL09LSS 10NSS001SS01LSS 10NSS001SS02LSS 10NSS001SS03LSS 10NSS001SS04LSS 10NSS001SS05LSS 10NSS001SS06LSS 10NSS001SS07LSS 10NSS201SS07LSS 10NSS001SS08LSS 10NSS001SS09LSS 10NSS001SS10LSS 10NSS201SS10LSS 10NSS001SS11LSS 10NSS001SS12LSS

Date Collected 8/19/2010 8/5/2010 8/5/2010 8/5/2010 8/5/2010 8/5/2010 8/5/2010 8/5/2010 8/5/2010 8/5/2010 8/5/2010 8/5/2010 8/5/2010 8/5/2010 8/5/2010
Depth (feet) 1 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Analyte (Units)

PCL PCL Basis

Semi-Volatile Organic Compounds (mg/Kg)
1,2,4-Trichlorobenzene NE none 0.263 U 0.266 U 0.276 U 0.297 U 0.272 U 0.269 U 0.305 U 0.272 U 0.27 U 0.271 U 0.274 U 0.277 U NA 0.281 U 0.27 U
1,2-Dichlorobenzene NE none 0.263 U 0.266 U 0.276 U 0.297 U 0.272 U 0.269 U 0.305 U 0.272 U 0.27 U 0.271 U 0.274 U 0.277 U NA 0.281 U 0.27 U
1,3-Dichlorobenzene NE none 0.263 U 0.266 U 0.276 U 0.297 U 0.272 U 0.269 U 0.305 U 0.272 U 0.27 U 0.271 U 0.274 U 0.277 U NA 0.281 U 0.27 U
1,4-Dichlorobenzene NE none 0.082 U 0.0831 U 0.0861 U 0.0926 U 0.0849 U 0.084 U 0.0953 U 0.085 U 0.0844 U 0.0844 U 0.0856 U 0.0865 U NA 0.0878 U 0.0843 U
2,4,5-Trichlorophenol NE none 0.263 U 0.266 U 0.276 U 0.297 U 0.272 U 0.269 U 0.305 U 0.272 U 0.27 U 0.271 U 0.274 U 0.277 U NA 0.281 U 0.27 U
2,4,6-Trichlorophenol NE none 0.263 U 0.266 U 0.276 U 0.297 U 0.272 U 0.269 U 0.305 U 0.272 U 0.27 U 0.271 U 0.274 U 0.277 U NA 0.281 U 0.27 U
2,4-Dichlorophenol NE none 0.263 U 0.266 U 0.276 U 0.297 U 0.272 U 0.269 U 0.305 U 0.272 U 0.27 U 0.271 U 0.274 U 0.277 U NA 0.281 U 0.27 U
2,4-Dimethyl phenol NE none 0.263 U 0.266 U 0.276 U 0.297 U 0.272 U 0.269 U 0.305 U 0.272 U 0.27 U 0.271 U 0.274 U 0.277 U NA 0.281 U 0.21 F
2,4-Dinitrophenol NE none 0.988 U 1 U 1.04 U 1.12 U 1.02 U 1.01 U 1.15 U 1.02 U 1.02 U 1.02 U 1.03 U 1.04 U NA 1.06 U 1.02 U
2,4-Dinitrotoluene NE none 0.082 U 0.0831 U 0.0861 U 0.0926 U 0.0849 U 0.084 U 0.0953 U 0.085 U 0.0844 U 0.0844 U 0.0856 U 0.0865 U NA 0.0878 U 0.0843 U
2,6-Dinitrotoluene NE none 0.082 U 0.0831 U 0.0861 U 0.0926 U 0.0849 U 0.084 U 0.0953 U 0.085 U 0.0844 U 0.0844 U 0.0856 U 0.0865 U NA 0.0878 U 0.0843 U
2-Chloronaphthalene NE none 0.263 U 0.266 U 0.276 U 0.297 U 0.272 U 0.269 U 0.305 U 0.272 U 0.27 U 0.271 U 0.274 U 0.277 U NA 0.281 U 0.27 U
2-Chlorophenol NE none 0.263 U 0.266 U 0.276 U 0.297 U 0.272 U 0.269 U 0.305 U 0.272 U 0.27 U 0.271 U 0.274 U 0.277 U NA 0.281 U 0.27 U
2-Methylnaphthalene NE none 0.263 U 0.266 U 0.276 U 0.297 U 0.272 U 0.269 U 0.305 U 0.272 U 0.27 U 0.271 U 0.0925 F 0.542 NA 0.281 U 0.27 U
2-Methylphenol (o-Cresol) NE none 0.263 U 0.266 U 0.276 U 0.297 U 0.272 U 0.269 U 0.305 U 0.272 U 0.27 U 0.271 U 0.274 U 0.277 U NA 0.281 U 0.27 U
2-Nitroaniline NE none 0.082 U 0.0831 U 0.0861 U 0.0926 U 0.0849 U 0.084 U 0.0953 U 0.085 U 0.0844 U 0.0844 U 0.0856 U 0.0865 U NA 0.0878 U 0.0843 U
2-Nitrophenol NE none 0.263 U 0.266 U 0.276 U 0.297 U 0.272 U 0.269 U 0.305 U 0.272 U 0.27 U 0.271 U 0.274 U 0.277 U NA 0.281 U 0.27 U
3,3'-Dichlorobenzidine NE none 0.082 U 0.0831 U 0.0861 U 0.0926 U 0.0849 U 0.084 U 0.0953 U 0.085 U 0.0844 U 0.0844 U 0.0856 U 0.0865 U NA 0.0878 U 0.0843 U
3-Nitroaniline NE none 0.525 U 0.533 U 0.552 U 0.594 U 0.544 U 0.539 U 0.611 U 0.545 U 0.541 U 0.541 U 0.549 U 0.554 U NA 0.563 U 0.54 U
4,6-Dinitro-2-methylphenol NE none 2.1 U 2.13 U 2.21 U 2.37 U 2.18 U 2.15 U 2.44 U 2.18 U 2.16 U 2.17 U 2.19 U 2.22 U NA 2.25 U 2.16 U
4-Bromophenyl phenyl ether NE none 0.263 U 0.266 U 0.276 U 0.297 U 0.272 U 0.269 U 0.305 U 0.272 U 0.27 U 0.271 U 0.274 U 0.277 U NA 0.281 U 0.27 U
4-Chloro-3-methylphenol NE none 0.263 U 0.266 U 0.276 U 0.297 U 0.272 U 0.269 U 0.305 U 0.272 U 0.27 U 0.271 U 0.274 U 0.277 U NA 0.281 U 0.27 U
4-Chloroaniline NE none 0.082 U 0.0831 U 0.0861 U 0.0926 U 0.0849 U 0.084 U 0.0953 U 0.085 U 0.0844 U 0.0844 U 0.0856 U 0.0865 U NA 0.0878 U 0.0843 U
4-Chlorophenyl phenyl ether NE none 0.263 U 0.266 U 0.276 U 0.297 U 0.272 U 0.269 U 0.305 U 0.272 U 0.27 U 0.271 U 0.274 U 0.277 U NA 0.281 U 0.27 U
4-Nitroaniline NE none 0.988 U 1 U 1.04 U 1.12 U 1.02 U 1.01 U 1.15 U 1.02 U 1.02 U 1.02 U 1.03 U 1.04 U NA 1.06 U 1.02 U
4-Nitrophenol NE none 1.05 U 1.07 U 1.1 U 1.19 U 1.09 U 1.08 U 1.22 U 1.09 U 1.08 U 1.08 U 1.1 U 1.11 U NA 1.13 U 1.08 U
Acenaphthene NE none 0.263 U 0.266 U 0.276 U 0.297 U 0.272 U 0.269 U 0.305 U 0.272 U 0.27 U 0.271 U 0.461 1.88 NA 0.281 U 0.27 U
Acenaphthylene NE none 0.263 U 0.266 U 0.276 U 0.297 U 0.272 U 0.269 U 0.305 U 0.272 U 0.27 U 0.271 U 0.274 U 0.277 U NA 0.281 U 0.27 U
Aniline NE none 0.651 U 0.66 U 0.684 U 0.736 U 0.674 U 0.668 U 0.757 U 0.675 U 0.67 U 0.671 U 0.68 U 0.687 U NA 0.698 U 0.67 U
Anthracene NE none 0.263 U 0.266 U 0.276 U 0.297 U 0.272 U 0.269 U 0.305 U 0.272 U 0.27 U 0.271 U 0.645 2.04 NA 0.281 U 0.103 F
Azobenzene NE none 0.263 U 0.266 U 0.276 U 0.297 U 0.272 U 0.269 U 0.305 U 0.272 U 0.27 U 0.271 U 0.274 U 0.277 U NA 0.281 U 0.27 U
Benzo(a)anthracene NE none 0.106 F 0.266 U 0.276 U 0.466 0.272 U 0.269 U 0.305 U 0.272 U 0.27 U 0.271 U 0.98 2.84 NA 0.281 U 0.511
Benzo(a)pyrene 0.744 RBCL 0.082 U 0.0831 U 0.0861 U 0.518 0.0849 U 0.084 U 0.0953 U 0.085 U 0.0844 U 0.0844 U 0.924 2.55 NA 0.0878 U 0.631
Benzo(b)fluoranthene 1.89 ERBCL 0.263 U 0.266 U 0.276 U 0.665 0.272 U 0.269 U 0.305 U 0.272 U 0.27 U 0.271 U 1.53 3.37 D NA 0.281 U 0.999
Benzo(g,h,i)perylene NE none 0.263 U 0.266 U 0.276 U 0.247 F 0.272 U 0.269 U 0.305 U 0.272 U 0.27 U 0.271 U 0.667 1.23 NA 0.281 U 0.44
Benzo(k)fluoranthene NE none 0.263 U 0.266 U 0.276 U 0.261 F 0.272 U 0.269 U 0.305 U 0.272 U 0.27 U 0.271 U 1.73 1.32 F NA 0.281 U 0.28
Benzoic acid NE none 1.58 U 1.6 U 1.66 U 1.78 U 1.63 U 1.62 U 1.83 U 1.63 U 1.62 U 1.62 U 1.65 U 1.66 U NA 1.69 U 1.62 U
Benzyl alcohol NE none 0.263 U 0.266 U 0.276 U 0.297 U 0.272 U 0.269 U 0.305 U 0.272 U 0.27 U 0.271 U 0.274 U 0.277 U NA 0.281 U 0.27 U
Benzyl butyl phthalate NE none 0.263 U 0.266 U 0.276 U 0.297 U 0.272 U 0.269 U 0.305 U 0.272 U 0.27 U 0.271 U 0.274 U 0.277 U NA 0.281 U 0.27 U
bis(2-chloroethoxy) Methane NE none 0.082 U 0.0831 U 0.0861 U 0.0926 U 0.0849 U 0.084 U 0.0953 U 0.085 U 0.0844 U 0.0844 U 0.0856 U 0.0865 U NA 0.0878 U 0.0843 U
bis(2-chloroethyl) Ether NE none 0.082 U 0.0831 U 0.0861 U 0.0926 U 0.0849 U 0.084 U 0.0953 U 0.085 U 0.0844 U 0.0844 U 0.0856 U 0.0865 U NA 0.0878 U 0.0843 U
bis(2-chloroisopropyl) Ether NE none 0.082 U 0.0831 U 0.0861 U 0.0926 U 0.0849 U 0.084 U 0.0953 U 0.085 U 0.0844 U 0.0844 U 0.0856 U 0.0865 U NA 0.0878 U 0.0843 U
bis(2-ethylhexyl) Phthalate 0.549 ERBCL 0.263 U 0.266 U 0.276 U 0.297 U 0.272 U 0.269 U 0.305 U 0.272 U 0.27 U 0.271 U 0.274 U 0.277 U NA 0.281 U 0.27 U
Chrysene NE none 0.263 U 0.266 U 0.276 U 0.468 0.272 U 0.269 U 0.305 U 0.272 U 0.27 U 0.271 U 1.19 3.28 NA 0.281 U 0.473
Cresols, m & p NE none 0.326 U 0.33 U 0.342 U 0.368 U 0.337 U 0.334 U 0.379 U 0.338 U 0.335 U 0.336 U 0.34 U 0.344 U NA 0.349 U 0.335 U
Di-n-butyl phthalate NE none 0.263 U 0.266 U 0.276 U 0.297 U 0.272 U 0.269 U 0.305 U 0.272 U 0.27 U 0.271 U 0.274 U 0.277 U NA 0.281 U 0.27 U
Di-n-octylphthalate NE none 0.263 U 0.266 U 0.276 U 0.297 U 0.272 U 0.269 U 0.305 U 0.272 U 0.27 U 0.271 U 0.274 U 0.277 U NA 0.281 U 0.27 U
Dibenz(a,h)anthracene NE none 0.082 U 0.0831 U 0.0861 U 0.0926 U 0.0849 U 0.084 U 0.0953 U 0.085 U 0.0844 U 0.0844 U 0.154 F 0.368 NA 0.0878 U 0.0843 U
Dibenzofuran NE none 0.263 U 0.266 U 0.276 U 0.297 U 0.272 U 0.269 U 0.305 U 0.272 U 0.27 U 0.271 U 0.188 F 1.11 NA 0.281 U 0.27 U
Diethyl Phthalate NE none 0.263 U 0.266 U 0.276 U 0.297 U 0.272 U 0.269 U 0.305 U 0.272 U 0.27 U 0.271 U 0.274 U 0.277 U NA 0.281 U 0.27 U
Dimethyl phthalate NE none 0.263 U 0.266 U 0.276 U 0.297 U 0.272 U 0.269 U 0.305 U 0.272 U 0.27 U 0.271 U 0.274 U 0.277 U NA 0.281 U 0.27 U
Fluoranthene NE none 0.229 F 0.0918 F 0.16 F 0.507 0.272 U 0.269 U 0.305 U 0.272 U 0.27 U 0.271 U 2.27 6.57 NA 0.281 U 1.02
Fluorene NE none 0.263 U 0.266 U 0.276 U 0.297 U 0.272 U 0.269 U 0.305 U 0.272 U 0.27 U 0.271 U 0.414 1.76 NA 0.281 U 0.27 U
Hexachlorobenzene NE none 0.082 U 0.0831 U 0.0861 U 0.0926 U 0.0849 U 0.084 U 0.0953 U 0.085 U 0.0844 U 0.0844 U 0.0856 U 0.0865 U NA 0.0878 U 0.0843 U
Hexachlorobutadiene NE none 0.082 U 0.0831 U 0.0861 U 0.0926 U 0.0849 U 0.084 U 0.0953 U 0.085 U 0.0844 U 0.0844 U 0.0856 U 0.0865 U NA 0.0878 U 0.0843 U
Hexachlorocyclopentadiene NE none 0.21 U 0.213 U 0.221 U 0.237 U 0.218 U 0.215 U 0.244 U 0.218 U 0.216 U 0.217 U 0.219 U 0.222 U NA 0.225 U 0.216 U
Hexachloroethane NE none 0.082 U 0.0831 U 0.0861 U 0.0926 U 0.0849 U 0.084 U 0.0953 U 0.085 U 0.0844 U 0.0844 U 0.0856 U 0.0865 U NA 0.0878 U 0.0843 U
Indeno(1,2,3-c,d)Pyrene NE none 0.263 U 0.266 U 0.276 U 0.243 F 0.272 U 0.269 U 0.305 U 0.272 U 0.27 U 0.271 U 0.661 1.17 NA 0.281 U 0.428
Isophorone NE none 0.263 U 0.266 U 0.276 U 0.297 U 0.272 U 0.269 U 0.305 U 0.272 U 0.27 U 0.271 U 0.274 U 0.277 U NA 0.281 U 0.27 U
n-Nitroso-di-n-propylamine NE none 0.082 U 0.0831 U 0.0861 U 0.0926 U 0.0849 U 0.084 U 0.0953 U 0.085 U 0.0844 U 0.0844 U 0.0856 U 0.0865 U NA 0.0878 U 0.0843 U
n-Nitrosodimethylamine NE none 0.082 U 0.0831 U 0.0861 U 0.0926 U 0.0849 U 0.084 U 0.0953 U 0.085 U 0.0844 U 0.0844 U 0.0856 U 0.0865 U NA 0.0878 U 0.0843 U
n-Nitrosodiphenylamine NE none 0.263 U 0.266 U 0.276 U 0.297 U 0.272 U 0.269 U 0.305 U 0.272 U 0.27 U 0.271 U 0.274 U 0.277 U NA 0.281 U 0.27 U
Naphthalene NE none 0.263 U 0.266 U 0.276 U 0.297 U 0.272 U 0.269 U 0.305 U 0.272 U 0.27 U 0.271 U 0.127 F 0.939 NA 0.281 U 0.27 U
Nitrobenzene NE none 0.082 U 0.0831 U 0.0861 U 0.0926 U 0.0849 U 0.084 U 0.0953 U 0.085 U 0.0844 U 0.0844 U 0.0856 U 0.0865 U NA 0.0878 U 0.0843 U
Pentachlorophenol 2 LOQ 0.651 U 0.66 U 0.684 U 0.736 U 0.674 U 0.668 U 0.757 U 0.675 U 0.67 U 0.671 U 0.68 U 0.687 U NA 0.698 U 0.67 U
Phenanthrene NE none 0.236 F 0.266 U 0.207 F 0.184 F 0.272 U 0.269 U 0.305 U 0.272 U 0.27 U 0.271 U 2.71 10.8 D NA 0.281 U 0.563
Phenol NE none 0.263 U 0.266 U 0.276 U 0.297 U 0.272 U 0.269 U 0.305 U 0.272 U 0.27 U 0.271 U 0.274 U 0.277 U NA 0.281 U 0.27 U
Pyrene 2.8 ERBCL 0.223 F 0.0965 F 0.133 F 0.503 0.272 U 0.269 U 0.305 U 0.272 U 0.27 U 0.271 U 2.52 7.27 NA 0.281 U 1.04  

Notes:

1.62 Concentration that exceeds the selected PCL F Analyte was positively identified but the reported concentration is estimated;   NA not analyzed

Bold Bolded result indicates positively identified compound. reported concentration is less than the LOQ, but greater than the LOD. NE none established

italics Italicized result indicates analyte reported to the limit of detection gw migration to groundwater; from 18 AAC 75 Table B1 or B2 PCL proposed cleanup level

AAC Alaska Administrative Code J+ Data are estimated, potentially biased high, due to associated quality control data. RBCL risk-based cleanup levels; from MWH, 2012c

ADEC Alaska Department of Environmental Conservation J- Data are estimated, potentially biased low, due to associated quality control data. U Indicates analytes in not detected at the reported LOQ or LOD

B Analyte detected in an associated blank. LOD limit of detection UB Analyte considered not detected, based on an associated blank concentration.

D Sample dilution required for analysis; reported values reflect the dilution. LOQ limit of quantitation UJ Possible false negative and potential low bias.

ERBCL ecological risk-based cleanup levels; from MWH, 2012c mg/Kg milligrams per kilogram
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Table A-4 LSS - Assessment of Surface Soil Analytical Results

Location Identification
Field Sample Identification

Date Collected
Depth (feet)

Analyte (Units)

PCL PCL Basis

Semi-Volatile Organic Compounds (mg/Kg)
1,2,4-Trichlorobenzene NE none
1,2-Dichlorobenzene NE none
1,3-Dichlorobenzene NE none
1,4-Dichlorobenzene NE none
2,4,5-Trichlorophenol NE none
2,4,6-Trichlorophenol NE none
2,4-Dichlorophenol NE none
2,4-Dimethyl phenol NE none
2,4-Dinitrophenol NE none
2,4-Dinitrotoluene NE none
2,6-Dinitrotoluene NE none
2-Chloronaphthalene NE none
2-Chlorophenol NE none
2-Methylnaphthalene NE none
2-Methylphenol (o-Cresol) NE none
2-Nitroaniline NE none
2-Nitrophenol NE none
3,3'-Dichlorobenzidine NE none
3-Nitroaniline NE none
4,6-Dinitro-2-methylphenol NE none
4-Bromophenyl phenyl ether NE none
4-Chloro-3-methylphenol NE none
4-Chloroaniline NE none
4-Chlorophenyl phenyl ether NE none
4-Nitroaniline NE none
4-Nitrophenol NE none
Acenaphthene NE none
Acenaphthylene NE none
Aniline NE none
Anthracene NE none
Azobenzene NE none
Benzo(a)anthracene NE none
Benzo(a)pyrene 0.744 RBCL
Benzo(b)fluoranthene 1.89 ERBCL
Benzo(g,h,i)perylene NE none
Benzo(k)fluoranthene NE none
Benzoic acid NE none
Benzyl alcohol NE none
Benzyl butyl phthalate NE none
bis(2-chloroethoxy) Methane NE none
bis(2-chloroethyl) Ether NE none
bis(2-chloroisopropyl) Ether NE none
bis(2-ethylhexyl) Phthalate 0.549 ERBCL
Chrysene NE none
Cresols, m & p NE none
Di-n-butyl phthalate NE none
Di-n-octylphthalate NE none
Dibenz(a,h)anthracene NE none
Dibenzofuran NE none
Diethyl Phthalate NE none
Dimethyl phthalate NE none
Fluoranthene NE none
Fluorene NE none
Hexachlorobenzene NE none
Hexachlorobutadiene NE none
Hexachlorocyclopentadiene NE none
Hexachloroethane NE none
Indeno(1,2,3-c,d)Pyrene NE none
Isophorone NE none
n-Nitroso-di-n-propylamine NE none
n-Nitrosodimethylamine NE none
n-Nitrosodiphenylamine NE none
Naphthalene NE none
Nitrobenzene NE none
Pentachlorophenol 2 LOQ
Phenanthrene NE none
Phenol NE none
Pyrene 2.8 ERBCL  

Notes:

1.62 Concentration that exceeds the selected PCL

Bold Bolded result indicates positively identified compound.

italics Italicized result indicates analyte reported to the limit of detection

AAC Alaska Administrative Code

ADEC Alaska Department of Environmental Conservation

B Analyte detected in an associated blank.

D Sample dilution required for analysis; reported values reflect the dilution.

ERBCL ecological risk-based cleanup levels; from MWH, 2012c

SS13LSS SS13LSS SS14LSS SS15LSS SS15LSS Dup SS16LSS SS16LSS SS17LSS SS18LSS SS19LSS SS24LSS SS24LSS Dup SS28LSS SS40LSS SS41LSS
10NSS001SS13LSS 10NSS001SS13LSS 10NSS001SS14LSS 10NSS001SS15LSS 10NSS201SS15LSS 10NSS001SS16LSS 10NSS001SS16LSS 10NSS001SS17LSS 10NSS001SS18LSS 10NSS001SS19LSS 10NSS001SS24LSS 10NSS201SS24LSS 10NSS001SS28LSS 10NSS001SS40LSS 10NSS001SS41LSS

8/5/2010 10/14/2010 8/5/2010 8/6/2010 8/6/2010 8/6/2010 8/6/2010 8/6/2010 8/6/2010 8/6/2010 8/25/2010 8/25/2010 8/25/2010 8/25/2010 8/25/2010
0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

0.275 U NA 0.285 U 0.83 U 0.83 U NA 0.266 U 0.271 U 0.267 U 0.301 U 0.256 U 0.257 U 0.258 U 0.263 U 0.268 U
0.275 U NA 0.285 U 0.83 U 0.83 U NA 0.266 U 0.271 U 0.267 U 0.301 U 0.256 U 0.257 U 0.258 U 0.263 U 0.268 U
0.275 U NA 0.285 U 2.66 U,D 2.66 U,D NA 0.266 U 0.271 U 0.267 U 0.301 U 0.256 U 0.257 U 0.258 U 0.263 U 0.268 U

0.0859 U NA 0.089 U 0.83 U 0.83 U NA 0.0831 U 0.0847 U 0.0834 U 0.0939 U 0.0798 U 0.0803 U 0.0805 U 0.0821 U 0.0835 U
0.275 U NA 0.285 U 2.66 U,D 2.66 U,D NA 0.266 U 0.271 U 0.267 U 0.301 U 0.256 U 0.257 U 0.258 U 0.263 U 0.268 U
0.275 U NA 0.285 U 0.83 U 0.83 U NA 0.266 U 0.271 U 0.267 U 0.301 U 0.256 U 0.257 U 0.258 U 0.263 U 0.268 U
0.275 U NA 0.285 U 0.83 U 0.83 U NA 0.266 U 0.271 U 0.267 U 0.301 U 0.256 U 0.257 U 0.258 U 0.263 U 0.268 U
0.275 U NA 0.285 U 2.66 D,UJ 2.66 U,D NA 0.266 U 0.271 U 0.267 U 0.301 U 0.256 U 0.257 U 0.258 U 0.263 U 0.268 U
1.04 U NA 1.07 U 10 U 10 U NA 1 U 1.02 U 1.01 U 1.13 U 0.962 U 0.967 U 0.97 U 0.99 U 1.01 U

0.0859 U NA 0.089 U 0.83 UJ 0.83 U NA 0.0831 U 0.0847 U 0.0834 U 0.0939 U 0.0798 U 0.0803 U 0.0805 U 0.0821 U 0.0835 U
0.0859 U NA 0.089 U 0.83 U 0.83 U NA 0.0831 U 0.0847 U 0.0834 U 0.0939 U 0.0798 U 0.0803 U 0.0805 U 0.0821 U 0.0835 U
0.275 U NA 0.285 U 2.66 U,D 2.66 U,D NA 0.266 U 0.271 U 0.267 U 0.301 U 0.256 U 0.257 U 0.258 U 0.263 U 0.268 U
0.275 U NA 0.285 U 0.83 U 0.83 U NA 0.266 U 0.271 U 0.267 U 0.301 U 0.256 U 0.257 U 0.258 U 0.263 U 0.268 U
0.275 U NA 0.285 U 2.66 U,D 2.66 U,D NA 0.266 U 0.271 U 0.267 U 0.301 U 0.256 U 0.257 U 0.258 U 0.263 U 0.268 U
0.275 U NA 0.285 U 2.66 D,UJ 2.66 U,D NA 0.266 U 0.271 U 0.267 U 0.301 U 0.256 U 0.257 U 0.258 U 0.263 U 0.268 U

0.0859 U NA 0.089 U 0.83 U 0.83 U NA 0.0831 U 0.0847 U 0.0834 U 0.0939 U 0.0798 U 0.0803 U 0.0805 U 0.0821 U 0.0835 U
0.275 U NA 0.285 U 2.66 U,D 2.66 U,D NA 0.266 U 0.271 U 0.267 U 0.301 U 0.256 U 0.257 U 0.258 U 0.263 U 0.268 U

0.0859 U NA 0.089 U 0.83 U 0.83 U NA 0.0831 U 0.0847 U 0.0834 U 0.0939 U 0.0798 U 0.0803 U 0.0805 U 0.0821 U 0.0835 U
0.551 U NA 0.57 U 5.32 U,D 5.32 U,D NA 0.533 U 0.543 U 0.535 U 0.602 U 0.512 U 0.515 U 0.516 U 0.527 U 0.535 U

2.2 U NA 2.28 U 21.3 U,D 21.3 U,D NA 2.13 U 2.17 U 2.14 U 2.41 U 2.05 U 2.06 U 2.06 U 2.11 U 2.14 U
0.275 U NA 0.285 U 2.66 U,D 2.66 U,D NA 0.266 U 0.271 U 0.267 U 0.301 U 0.256 U 0.257 U 0.258 U 0.263 U 0.268 U
0.275 U NA 0.285 U 0.83 U 0.83 U NA 0.266 U 0.271 U 0.267 U 0.301 U 0.256 U 0.257 U 0.258 U 0.263 U 0.268 U

0.0859 U NA 0.089 U 0.83 U 0.83 U NA 0.0831 U 0.0847 U 0.0834 U 0.0939 U 0.0798 U 0.0803 U 0.0805 U 0.0821 U 0.0835 U
0.275 U NA 0.285 U 2.66 U,D 2.66 U,D NA 0.266 U 0.271 U 0.267 U 0.301 U 0.256 U 0.257 U 0.258 U 0.263 U 0.268 U
1.04 U NA 1.07 U 10 U 10 U NA 1 U 1.02 U 1.01 U 1.13 U 0.962 U 0.967 U 0.97 U 0.99 U 1.01 U
1.1 U NA 1.14 U 10.6 U,D 10.6 U,D NA 1.07 U 1.09 U 1.07 U 1.2 U 1.02 U 1.03 U 1.03 U 1.05 U 1.07 U

0.347 NA 0.285 U 2.66 U,D 2.66 U,D NA 0.266 U 0.271 U 0.0855 F 0.243 F 0.256 U 0.257 U 0.258 U 0.263 U 0.268 U
0.275 U NA 0.285 U 2.66 U,D 2.66 U,D NA 0.266 U 0.271 U 0.267 U 0.301 U 0.256 U 0.257 U 0.258 U 0.263 U 0.268 U
0.683 U NA 0.707 U 6.59 U 6.6 U NA 0.66 U 0.673 U 0.663 U 0.746 U 0.635 U 0.638 U 0.64 U 0.653 U 0.664 U
0.435 NA 0.285 U 2.66 U,D 2.66 U,D NA 0.266 U 0.271 U 0.0936 F 0.261 F 0.256 U 0.257 U 0.258 U 0.263 U 0.268 U
0.275 U NA 0.285 U 2.66 U,D 2.66 U,D NA 0.266 U 0.271 U 0.267 U 0.301 U 0.256 U 0.257 U 0.258 U 0.263 U 0.268 U
1.19 NA 0.285 U 0.83 U 0.83 U NA 0.266 U 0.271 U 0.241 F 0.301 U 0.0973 F 0.146 F 0.258 U 0.263 U 0.086 F
1.44 NA 0.089 U 0.83 U 0.83 U NA 0.0831 U 0.0847 U 0.228 F 0.0939 U 0.0798 U 0.123 F 0.0805 U 0.0821 U 0.0835 U

2 NA 0.285 U 0.83 U 0.83 U NA 0.266 U 0.271 U 0.267 U 0.301 U 0.134 F 0.183 F 0.258 U 0.263 U 0.268 U
0.908 NA 0.285 U 2.66 U,D 2.66 U,D NA 0.266 U 0.271 U 0.109 F 0.301 U 0.256 U 0.257 U 0.258 U 0.263 U 0.268 U
0.551 NA 0.285 U 2.66 U,D 2.66 U,D NA 0.266 U 0.271 U 0.267 U 0.301 U 0.256 U 0.257 U 0.258 U 0.263 U 0.268 U
1.65 U NA 1.71 U 16 U,D 16 U,D NA 1.6 U 1.63 U 1.6 U 1.8 U 1.54 U 1.54 U 1.55 U 1.58 U 1.61 U

0.275 U NA 0.285 U 0.83 U 0.83 U NA 0.266 U 0.271 U 0.267 U 0.301 U 0.256 U 0.257 U 0.258 U 0.263 U 0.268 U
0.275 U NA 0.285 U 2.66 U,D 2.66 U,D NA 0.266 U 0.271 U 0.267 U 0.301 U 0.256 U 0.257 U 0.326 0.263 U 0.268 U

0.0859 U NA 0.089 U 0.83 U 0.83 U NA 0.0831 U 0.0847 U 0.0834 U 0.0939 U 0.0798 U 0.0803 U 0.0805 U 0.0821 U 0.0835 U
0.0859 U NA 0.089 U 0.83 U 0.83 U NA 0.0831 U 0.0847 U 0.0834 U 0.0939 U 0.0798 U 0.0803 U 0.0805 U 0.0821 U 0.0835 U
0.0859 U NA 0.089 U 0.83 U 0.83 U NA 0.0831 U 0.0847 U 0.0834 U 0.0939 U 0.0798 U 0.0803 U 0.0805 U 0.0821 U 0.0835 U
0.128 F NA 0.285 U 2.66 U,D 2.66 U,D NA 0.266 U 0.271 U 0.267 U 0.301 U 0.256 U 0.257 U 0.258 U 0.263 U 0.268 U
1.38 NA 0.285 U 2.66 U,D 2.66 U,D NA 0.266 U 0.271 U 0.308 0.301 U 0.138 F 0.182 F 0.258 U 0.263 U 0.268 U

0.342 U NA 0.354 U 3.3 U 3.3 U NA 0.33 U 0.337 U 0.332 U 0.373 U 0.317 U 0.319 U 0.32 U 0.326 U 0.332 U
0.275 U NA 0.285 U 2.66 U,D 2.66 U,D NA 0.266 U 0.271 U 0.267 U 0.301 U 0.256 U 0.257 U 0.258 U 0.263 U 0.268 U
0.275 U NA 0.285 U 2.66 U,D 2.66 U,D NA 0.266 U 0.271 U 0.267 U 0.301 U 0.205 F 0.257 U 0.258 U 0.263 U 0.268 U

0.0859 U NA 0.089 U 0.83 U 0.83 U NA 0.0831 U 0.0847 U 0.0834 U 0.0939 U 0.0798 U 0.0803 U 0.0805 U 0.0821 U 0.0835 U
0.113 F NA 0.285 U 2.66 U,D 2.66 U,D NA 0.266 U 0.271 U 0.267 U 0.118 F 0.256 U 0.257 U 0.258 U 0.263 U 0.268 U
0.275 U NA 0.285 U 2.66 U,D 2.66 U,D NA 0.266 U 0.271 U 0.267 U 0.301 U 0.256 U 0.257 U 0.258 U 0.263 U 0.268 U
0.275 U NA 0.285 U 2.66 U,D 2.66 U,D NA 0.266 U 0.271 U 0.267 U 0.301 U 0.256 U 0.257 U 0.258 U 0.263 U 0.268 U
2.56 NA 0.285 U 2.66 U,D 2.66 U,D NA 0.0851 F 0.134 F 0.535 1.58 0.141 F 0.252 F 0.258 U 0.263 U 0.15 F

0.269 F NA 0.285 U 2.66 U,D 2.66 U,D NA 0.266 U 0.271 U 0.267 U 0.211 F 0.256 U 0.257 U 0.258 U 0.263 U 0.268 U
0.0859 U NA 0.089 U 0.83 U 0.83 U NA 0.0831 U 0.0847 U 0.0834 U 0.0939 U 0.0798 U 0.0803 U 0.0805 U 0.0821 U 0.0835 U
0.0859 U NA 0.089 U 0.83 U 0.83 U NA 0.0831 U 0.0847 U 0.0834 U 0.0939 U 0.0798 U 0.0803 U 0.0805 U 0.0821 U 0.0835 U

0.22 U NA 0.228 U 2.13 U 2.13 U NA 0.213 U 0.217 U 0.214 U 0.241 U 0.205 U 0.206 U 0.206 U 0.211 U 0.214 U
0.0859 U NA 0.089 U 0.83 U 0.83 U NA 0.0831 U 0.0847 U 0.0834 U 0.0939 U 0.0798 U 0.0803 U 0.0805 U 0.0821 U 0.0835 U
0.828 NA 0.285 U 0.83 U 0.83 U NA 0.266 U 0.271 U 0.117 F 0.301 U 0.256 U 0.257 U 0.258 U 0.263 U 0.268 U
0.275 U NA 0.285 U 0.83 U 0.83 U NA 0.266 U 0.271 U 0.267 U 0.301 U 0.256 U 0.257 U 0.258 U 0.263 U 0.268 U

0.0859 U NA 0.089 U 0.83 U 0.83 U NA 0.0831 U 0.0847 U 0.0834 U 0.0939 U 0.0798 U 0.0803 U 0.0805 U 0.0821 U 0.0835 U
0.0859 U NA 0.089 U 0.83 U 0.83 U NA 0.0831 U 0.0847 U 0.0834 U 0.0939 U 0.0798 U 0.0803 U 0.0805 U 0.0821 U 0.0835 U
0.275 U NA 0.285 U 2.66 U,D 2.66 U,D NA 0.266 U 0.271 U 0.267 U 0.301 U 0.256 U 0.257 U 0.258 U 0.263 U 0.268 U
0.275 U NA 0.285 U 2.66 U,D 2.66 U,D NA 0.266 U 0.271 U 0.267 U 0.301 U 0.256 U 0.257 U 0.258 U 0.263 U 0.268 U

0.0859 U NA 0.089 U 0.83 U 0.83 U NA 0.0831 U 0.0847 U 0.0834 U 0.0939 U 0.0798 U 0.0803 U 0.0805 U 0.0821 U 0.0835 U
0.683 U NA 0.707 U 6.59 U 6.6 U NA 0.66 U 0.673 U 0.663 U 0.746 U 0.635 U 0.638 U 0.64 U 0.653 U 0.664 U
1.88 NA 0.285 U 2.66 U,D 2.66 U,D NA 0.0974 F 0.149 F 0.533 1.61 0.117 F 0.258 0.258 U 0.263 U 0.125 F

0.275 U NA 0.285 U 2.66 U,D 2.66 U,D NA 0.266 U 0.271 U 0.267 U 0.301 U 0.256 U 0.257 U 0.258 U 0.263 U 0.268 U
2.5 NA 0.285 U 2.66 U,D 2.66 U,D NA 0.0832 F 0.127 F 0.525 1.68 0.19 F 0.292 0.258 U 0.263 U 0.125 F

F Analyte was positively identified but the reported concentration is estimated;   NA not analyzed

reported concentration is less than the LOQ, but greater than the LOD. NE none established

gw migration to groundwater; from 18 AAC 75 Table B1 or B2 PCL proposed cleanup level

J+ Data are estimated, potentially biased high, due to associated quality control data. RBCL risk-based cleanup levels; from MWH, 2012c

J- Data are estimated, potentially biased low, due to associated quality control data. U Indicates analytes in not detected at the reported LOQ or LOD

LOD limit of detection UB Analyte considered not detected, based on an associated blank concentration.

LOQ limit of quantitation UJ Possible false negative and potential low bias.

mg/Kg milligrams per kilogram
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Table A-4 LSS - Assessment of Surface Soil Analytical Results

Location Identification
Field Sample Identification

Date Collected
Depth (feet)

Analyte (Units)

PCL PCL Basis

Semi-Volatile Organic Compounds (mg/Kg)
1,2,4-Trichlorobenzene NE none
1,2-Dichlorobenzene NE none
1,3-Dichlorobenzene NE none
1,4-Dichlorobenzene NE none
2,4,5-Trichlorophenol NE none
2,4,6-Trichlorophenol NE none
2,4-Dichlorophenol NE none
2,4-Dimethyl phenol NE none
2,4-Dinitrophenol NE none
2,4-Dinitrotoluene NE none
2,6-Dinitrotoluene NE none
2-Chloronaphthalene NE none
2-Chlorophenol NE none
2-Methylnaphthalene NE none
2-Methylphenol (o-Cresol) NE none
2-Nitroaniline NE none
2-Nitrophenol NE none
3,3'-Dichlorobenzidine NE none
3-Nitroaniline NE none
4,6-Dinitro-2-methylphenol NE none
4-Bromophenyl phenyl ether NE none
4-Chloro-3-methylphenol NE none
4-Chloroaniline NE none
4-Chlorophenyl phenyl ether NE none
4-Nitroaniline NE none
4-Nitrophenol NE none
Acenaphthene NE none
Acenaphthylene NE none
Aniline NE none
Anthracene NE none
Azobenzene NE none
Benzo(a)anthracene NE none
Benzo(a)pyrene 0.744 RBCL
Benzo(b)fluoranthene 1.89 ERBCL
Benzo(g,h,i)perylene NE none
Benzo(k)fluoranthene NE none
Benzoic acid NE none
Benzyl alcohol NE none
Benzyl butyl phthalate NE none
bis(2-chloroethoxy) Methane NE none
bis(2-chloroethyl) Ether NE none
bis(2-chloroisopropyl) Ether NE none
bis(2-ethylhexyl) Phthalate 0.549 ERBCL
Chrysene NE none
Cresols, m & p NE none
Di-n-butyl phthalate NE none
Di-n-octylphthalate NE none
Dibenz(a,h)anthracene NE none
Dibenzofuran NE none
Diethyl Phthalate NE none
Dimethyl phthalate NE none
Fluoranthene NE none
Fluorene NE none
Hexachlorobenzene NE none
Hexachlorobutadiene NE none
Hexachlorocyclopentadiene NE none
Hexachloroethane NE none
Indeno(1,2,3-c,d)Pyrene NE none
Isophorone NE none
n-Nitroso-di-n-propylamine NE none
n-Nitrosodimethylamine NE none
n-Nitrosodiphenylamine NE none
Naphthalene NE none
Nitrobenzene NE none
Pentachlorophenol 2 LOQ
Phenanthrene NE none
Phenol NE none
Pyrene 2.8 ERBCL  

Notes:

1.62 Concentration that exceeds the selected PCL

Bold Bolded result indicates positively identified compound.

italics Italicized result indicates analyte reported to the limit of detection

AAC Alaska Administrative Code

ADEC Alaska Department of Environmental Conservation

B Analyte detected in an associated blank.

D Sample dilution required for analysis; reported values reflect the dilution.

ERBCL ecological risk-based cleanup levels; from MWH, 2012c

SS41LSS SS45LSS SS50LSS SS53LSS SS53LSS SS59LSS SS60LSS SS60LSS SS61LSS TP05LSS TP07LSS TP08LSS TP08LSS Dup
10NSS001SS41LSS 10NSS001SS45LSS 10NSS001SS50LSS 10NSS001SS53LSS 10NSS001SS53LSS 10NSS001SS59LSS 10NSS001SS60LSS 10NSS001SS60LSS 10NSS001SS61LSS 10NSS001TP05LSS 10NSS001TP07LSS 10NSS001TP08LSS 10NSS201TP08LSS

10/14/2010 8/25/2010 8/25/2010 8/25/2010 10/14/2010 8/25/2010 8/25/2010 10/14/2010 8/25/2010 8/23/2010 9/2/2010 9/2/2010 9/2/2010
0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 1 1.3 1.9 1.9

NA 0.265 U 0.287 U 0.75 U NA 0.268 U 0.989 U NA 0.338 U 0.262 U 0.273 U 0.265 U 0.271 U
NA 0.265 U 0.287 U 2.4 U NA 0.268 U 0.989 U NA 0.338 U 0.262 U 0.273 U 0.265 U 0.271 U
NA 0.265 U 0.287 U 2.4 U NA 0.268 U 3.17 U NA 0.338 U 0.262 U 0.273 U 0.265 U 0.271 U
NA 0.0827 U 0.0896 U 0.75 U NA 0.0836 U 0.989 U NA 0.106 U 0.0818 U 0.0853 U 0.0828 U 0.0844 U
NA 0.265 U 0.287 U 2.4 U NA 0.268 U 3.17 U NA 0.338 U 0.262 U 0.273 U 0.265 U 0.271 U
NA 0.265 U 0.287 U 0.75 U NA 0.268 U 0.989 U NA 0.338 U 0.262 U 0.273 U 0.265 U 0.271 U
NA 0.265 U 0.287 U 0.75 U NA 0.268 U 0.989 U NA 0.338 U 0.262 U 0.273 U 0.265 U 0.271 U
NA 0.265 U 0.287 U 2.4 U NA 0.268 U 3.17 U NA 0.338 U 0.262 U 0.273 U 0.265 U 0.271 U
NA 0.996 U 1.08 U 9.04 U NA 1.01 U 11.9 U NA 1.27 U 0.986 U 1.03 U 0.998 U 1.02 U
NA 0.0827 U 0.0896 U 0.75 U NA 0.0836 U 0.989 U NA 0.106 U 0.0818 U 0.0853 U 0.0828 U 0.0844 U
NA 0.0827 U 0.0896 U 0.75 U NA 0.0836 U 0.989 U NA 0.106 U 0.0818 U 0.0853 U 0.0828 U 0.0844 U
NA 0.265 U 0.287 U 2.4 U NA 0.268 U 3.17 U NA 0.338 U 0.262 U 0.273 U 0.265 U 0.271 U
NA 0.265 U 0.287 U 0.75 U NA 0.268 U 0.989 U NA 0.338 U 0.262 U 0.273 U 0.265 U 0.271 U
NA 0.265 U 0.287 U 2.4 U NA 0.268 U 0.989 U NA 0.338 U 0.262 U 0.0947 F 0.265 U 0.271 U
NA 0.265 U 0.287 U 2.4 U NA 0.268 U 3.17 U NA 0.338 U 0.262 U 0.273 U 0.265 U 0.271 U
NA 0.0827 U 0.0896 U 0.75 U NA 0.0836 U 0.989 U NA 0.106 U 0.0818 U 0.0853 U 0.0828 U 0.0844 U
NA 0.265 U 0.287 U 2.4 U NA 0.268 U 3.17 U NA 0.338 U 0.262 U 0.273 U 0.265 U 0.271 U
NA 0.0827 U 0.0896 U 0.75 U NA 0.0836 U 0.989 U NA 0.106 U 0.0818 U 0.0853 U 0.0828 U 0.0844 U
NA 0.53 U 0.574 U 4.81 U NA 0.536 U 6.34 U NA 0.677 U 0.524 U 0.547 U 0.531 U 0.541 U
NA 2.12 U 2.3 U 19.2 U NA 2.14 U 25.4 U NA 2.71 U 2.1 U 2.19 U 2.12 U 2.16 U
NA 0.265 U 0.287 U 2.4 U NA 0.268 U 3.17 U NA 0.338 U 0.262 U 0.273 U 0.265 U 0.271 U
NA 0.265 U 0.287 U 0.75 U NA 0.268 U 0.989 U NA 0.338 U 0.262 U 0.273 U 0.265 U 0.271 U
NA 0.0827 U 0.0896 U 0.75 U NA 0.0836 U 0.989 U NA 0.106 U 0.0818 U 0.0853 U 0.0828 U 0.0844 U
NA 0.265 U 0.287 U 2.4 U NA 0.268 U 3.17 U NA 0.338 U 0.262 U 0.273 U 0.265 U 0.271 U
NA 0.996 U 1.08 U 9.04 U NA 1.01 U 11.9 U NA 1.27 U 0.986 U 1.03 U 0.998 U 1.02 U
NA 1.06 U 1.15 U 9.62 U NA 1.07 U 12.7 U NA 1.35 U 1.05 U 1.09 U 1.06 U 1.08 U
NA 0.265 U 0.287 U 2.4 U NA 0.236 F 3.17 U NA 0.338 U 0.296 0.701 0.265 U 0.271 U
NA 0.265 U 0.287 U 2.4 U NA 0.268 U 3.17 U NA 0.338 U 0.262 U 0.273 U 0.265 U 0.271 U
NA 0.657 U 0.712 U 5.96 U NA 0.664 U 7.86 U NA 0.839 U 0.65 U 0.678 U 0.658 U 0.671 U
NA 0.265 U 0.287 U 2.4 U NA 0.304 1.18 F NA 0.338 U 0.37 0.828 0.265 U 0.271 U
NA 0.265 U 0.287 U 2.4 U NA 0.268 U 3.17 U NA 0.338 U 0.262 U 0.273 U 0.265 U 0.271 U
NA 0.265 U 0.287 U 0.75 U NA 0.573 0.989 U NA 0.338 U 0.765 1.48 0.265 U 0.271 U
NA 0.0827 U 0.0896 U 0.75 U NA 0.568 2.83 F NA 0.106 U 1.21 2.52 0.0828 U 0.0855 F
NA 0.265 U 0.287 U 2.4 U NA 0.729 6.15 NA 0.338 U 1.22 2.01 0.265 U 0.271 U
NA 0.265 U 0.287 U 2.4 U NA 0.387 1.32 F NA 0.338 U 1.03 1.43 0.393 0.366
NA 0.265 U 0.287 U 2.4 U NA 0.182 F 1.48 F NA 0.338 U 0.495 1.23 0.265 U 0.271 U
NA 1.59 U 1.16 F 14.4 U NA 1.61 U 19 U NA 1.39 F 1.57 U 1.64 U 1.59 U 1.62 U
NA 0.265 U 0.287 U 0.75 U NA 0.268 U 0.989 U NA 0.338 U 0.262 U 0.273 U 0.265 U 0.271 U
NA 0.265 U 0.287 U 2.4 U NA 0.268 U 3.17 U NA 0.338 U 0.262 U 0.273 U 0.265 U 0.271 U
NA 0.0827 U 0.0896 U 0.75 U NA 0.0836 U 0.989 U NA 0.106 U 0.0818 U 0.0853 U 0.0828 U 0.0844 U
NA 0.0827 U 0.0896 U 0.75 U NA 0.0836 U 0.989 U NA 0.106 U 0.0818 U 0.0853 U 0.0828 U 0.0844 U
NA 0.0827 U 0.0896 U 0.75 U NA 0.0836 U 0.989 U NA 0.106 U 0.0818 U 0.0853 U 0.0828 U 0.0844 U
NA 0.265 U 0.382 2.4 U NA 0.268 U 5.44 NA 0.338 U 0.262 U 0.273 U 0.265 U 0.271 U
NA 0.265 U 0.287 U 2.4 U NA 0.72 3.17 U NA 0.338 U 1.02 1.98 0.265 U 0.271 U
NA 0.328 U 0.356 U 2.98 U NA 0.332 U 3.93 U NA 0.42 U 0.325 U 0.339 U 0.329 U 0.335 U
NA 0.265 U 0.287 U 2.4 U NA 0.268 U 3.17 U NA 0.338 U 0.262 U 0.273 U 0.265 U 0.271 U
NA 0.265 U 0.287 U 2.4 U NA 0.268 U 3.17 U NA 0.338 U 0.262 U 0.273 U 0.265 U 0.271 U
NA 0.0827 U 0.0896 U 0.75 U NA 0.0836 U 0.989 U NA 0.106 U 0.19 F 0.0853 U 0.0828 U 0.0844 U
NA 0.265 U 0.287 U 2.4 U NA 0.124 F 3.17 U NA 0.338 U 0.262 U 0.226 F 0.265 U 0.271 U
NA 0.265 U 0.287 U 2.4 U NA 0.268 U 3.17 U NA 0.338 U 0.262 U 0.273 U 0.265 U 0.271 U
NA 0.265 U 0.287 U 2.4 U NA 0.268 U 3.17 U NA 0.338 U 0.262 U 0.273 U 0.265 U 0.271 U
NA 0.265 U 0.287 U 2.4 U NA 1.25 3.17 U NA 0.338 U 1.34 3.2 0.265 U 0.107 F
NA 0.265 U 0.287 U 2.4 U NA 0.223 F 3.17 U NA 0.338 U 0.192 F 0.597 0.265 U 0.271 U
NA 0.0827 U 0.0896 U 0.75 U NA 0.0836 U 0.989 U NA 0.106 U 0.0818 U 0.0853 U 0.0828 U 0.0844 U
NA 0.0827 U 0.0896 U 0.75 U NA 0.0836 U 0.989 U NA 0.106 U 0.0818 U 0.0853 U 0.0828 U 0.0844 U
NA 0.212 U 0.23 U 1.92 U NA 0.214 U 2.54 U NA 0.271 U 0.21 U 0.219 U 0.212 U 0.216 U
NA 0.0827 U 0.0896 U 0.75 U NA 0.0836 U 0.989 U NA 0.106 U 0.0818 U 0.0853 U 0.0828 U 0.0844 U
NA 0.265 U 0.287 U 2.4 U NA 0.365 1.5 F NA 0.338 U 0.956 1.45 0.277 0.255 F
NA 0.265 U 0.287 U 0.75 U NA 0.268 U 0.989 U NA 0.338 U 0.262 U 0.273 U 0.265 U 0.271 U
NA 0.0827 U 0.0896 U 0.75 U NA 0.0836 U 0.989 U NA 0.106 U 0.0818 U 0.0853 U 0.0828 U 0.0844 U
NA 0.0827 U 0.0896 U 0.75 U NA 0.0836 U 0.989 U NA 0.106 U 0.0818 U 0.0853 U 0.0828 U 0.0844 U
NA 0.265 U 0.287 U 2.4 U NA 0.268 U 3.17 U NA 0.338 U 0.262 U 0.273 U 0.265 U 0.271 U
NA 0.265 U 0.287 U 2.4 U NA 0.097 F 3.17 U NA 0.338 U 0.262 U 0.273 U 0.265 U 0.271 U
NA 0.0827 U 0.0896 U 0.75 U NA 0.0836 U 0.989 U NA 0.106 U 0.0818 U 0.0853 U 0.0828 U 0.0844 U
NA 0.657 U 0.712 U 5.96 U NA 0.664 U 46.5 NA 0.839 U 0.65 U 0.678 U 0.658 U 0.671 U
NA 0.265 U 0.287 U 2.4 U NA 1.32 3.17 U NA 0.338 U 1.23 3.09 0.265 U 0.0884 F
NA 0.265 U 0.287 U 2.4 U NA 0.268 U 3.17 U NA 0.338 U 0.262 U 0.273 U 0.265 U 0.271 U
NA 0.265 U 0.287 U 2.4 U NA 1.21 3.17 U NA 0.338 U 1.67 3.45 0.265 U 0.107 F

F Analyte was positively identified but the reported concentration is estimated;   NA not analyzed

reported concentration is less than the LOQ, but greater than the LOD. NE none established

gw migration to groundwater; from 18 AAC 75 Table B1 or B2 PCL proposed cleanup level

J+ Data are estimated, potentially biased high, due to associated quality control data. RBCL risk-based cleanup levels; from MWH, 2012c

J- Data are estimated, potentially biased low, due to associated quality control data. U Indicates analytes in not detected at the reported LOQ or LOD

LOD limit of detection UB Analyte considered not detected, based on an associated blank concentration.

LOQ limit of quantitation UJ Possible false negative and potential low bias.

mg/Kg milligrams per kilogram
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Table A-5 LSS - Assessment of Subsurface Soil Analytical Results

Location Identification BH01LSS BH01LSS BH02LSS BH02LSS BH03LSS BH03LSS BH04LSS BH04LSS BH05LSS BH05LSS BH06LSS BH06LSS BH07LSS
Field Sample Identification 10NSS001SL01LSS 10NSS004SL01LSS 10NSS001SL02LSS 10NSS004SL02LSS 10NSS004SL03LSS 10NSS006SL03LSS 10NSS005SL04LSS 10NSS007SL04LSS 10NSS006SL05LSS 10NSS007SL05LSS 10NSS001SL06LSS 10NSS002SL06LSS 10NSS001SL07LSS

Date Collected 8/11/2010 8/11/2010 8/12/2010 8/12/2010 8/12/2010 8/12/2010 8/12/2010 8/12/2010 8/17/2010 8/17/2010 8/17/2010 8/17/2010 8/17/2010
Depth (feet) 2 - 4 8 - 10 2 - 4 8 - 10 8 - 10 12 - 14 10 - 12 14 - 16 12 - 14 14 - 16 2 - 4 4 - 6 2 - 4

Analyte (Units)

PCL PCL Basis

General Parameters
Perchlorate (mg/Kg) NE none NA NA NA NA NA NA NA NA NA NA NA NA NA

Total Petroleum Hydrocarbons (mg/Kg)
Gasoline Range Organics (GRO) NE none 2.45 2.36 U 14.8 5.72 0.594 F 19.5 J+ 1.24 F 2.49 U 2.12 U 2.79 U 1.1 F 1.05 F 128 D
Diesel Range Organics (DRO) 250 ADEC gw 31.5 21 U 4170 D 1060 D 21.2 U 1720 D 21.2 U 22.4 U 20.7 U 20.9 U 20.9 U 20.8 U 4130 D
Residual Range Organics (RRO) NE none 31.5 23 106 135 21.2 U 11.3 F 16.7 F 22.4 U 20.7 U 20.9 U 20.9 U 20.8 U 30.6

Metals (mg/Kg)

Arsenic NE none 7.51 6.91 NA NA NA NA NA NA NA NA NA NA NA

Barium NE none 125 117 NA NA NA NA NA NA NA NA NA NA NA

Cadmium NE none 0.112 0.0997 F NA NA NA NA NA NA NA NA NA NA NA

Chromium, Total 38.0 Background 24.4 171 NA NA NA NA NA NA NA NA NA NA NA

Chromium +3 NE none NA NA NA NA NA NA NA NA NA NA NA NA NA

Chromium, Hexavalent NE none 0.22 0.3 F NA NA NA NA NA NA NA NA NA NA NA

Lead NE none 8.89 5.45 NA NA NA NA NA NA NA NA NA NA NA

Nickel 86 ADEC gw 29.5 143 NA NA NA NA NA NA NA NA NA NA NA

Selenium NE none 0.325 0.308 F NA NA NA NA NA NA NA NA NA NA NA

Silver NE none 0.0772 0.0822 F NA NA NA NA NA NA NA NA NA NA NA

Vanadium NE none 50.7 106 NA NA NA NA NA NA NA NA NA NA NA

Mercury NE none 0.0956 0.0602 NA NA NA NA NA NA NA NA NA NA NA

Polychlorinated Biphenyls (PCBs) (mg/Kg)

PCB-1254 (Aroclor 1254) NE none 0.0525 0.0522 U NA NA NA NA NA NA NA NA NA NA NA

PCB-1260 (Aroclor 1260) NE none 0.0525 0.0522 U NA NA NA NA NA NA NA NA NA NA NA

Volatile Organic Compounds (mg/Kg)

1,1,1,2-Tetrachloroethane NE none 0.00766 0.00735 U 0.00791 U 0.00686 U 0.00567 U 0.00761 U 0.0081 U 0.00776 U 0.00661 U 0.00872 U 0.00653 U 0.00669 U 0.0641 U

1,1,1-Trichloroethane NE none 0.0245 0.0236 U 0.0254 U 0.022 U 0.0182 U 0.0244 U 0.026 U 0.0249 U 0.0212 U 0.0279 U 0.00858 F 0.00751 F 0.205 U,D

1,1,2,2-Tetrachloroethane 0.025 LOQ 0.00766 0.00735 U 0.00791 U 0.00686 U 0.00567 U 0.00761 U 0.0081 U 0.00776 U 0.00661 U 0.00872 U 0.00653 U 0.00669 U 1.21 D

1,1,2-Trichloroethane 0.025 LOQ 0.00766 0.00735 U 0.00791 U 0.00686 U 0.00567 U 0.00761 U 0.0081 U 0.00776 U 0.00661 U 0.00872 U 0.00653 U 0.00669 U 1.65 D

1,1-Dichloroethane NE none 0.0245 0.0236 U 0.0254 U 0.022 U 0.0182 U 0.0244 U 0.026 U 0.0249 U 0.0212 U 0.0279 U 0.0209 U 0.0214 U 0.205 U,D

1,1-Dichloroethene NE none 0.0245 0.0236 U 0.0254 U 0.022 U 0.0182 U 0.0244 U 0.026 U 0.0249 U 0.0212 U 0.0279 U 0.0209 U 0.0214 U 0.205 U,D

1,1-Dichloropropene NE none 0.0245 0.0236 U 0.0254 U 0.022 U 0.0182 U 0.0244 U 0.026 U 0.0249 U 0.0212 U 0.0279 U 0.0209 U 0.0214 U 0.205 U,D

1,2,3-Trichlorobenzene 0.025 LOQ 0.0245 0.0236 U 0.0254 U 0.022 U 0.0182 U 0.0244 U 0.026 U 0.0249 U 0.0212 U 0.0279 U 0.0209 U 0.0214 U 0.131 F

1,2,3-Trichloropropane 0.025 LOQ 0.00766 0.00735 U 0.00791 U 0.00686 U 0.00567 U 0.00761 U 0.0081 U 0.00776 U 0.00661 U 0.00872 U 0.00653 U 0.00669 U 0.491 D

1,2,4-Trichlorobenzene NE none 0.0245 0.0236 U 0.0254 U 0.022 U 0.0182 U 0.0244 U 0.026 U 0.0249 U 0.0212 U 0.0279 U 0.0209 U 0.0214 U 0.205 U,D

1,2,4-Trimethylbenzene NE none 0.0245 0.0236 U 0.0254 U 0.022 U 0.0182 U 0.0244 U 0.026 U 0.0249 U 0.0212 U 0.0279 U 0.00732 F 0.0214 U 0.152 F

1,2-Dibromo-3-chloropropane 0.1 LOQ 0.0304 0.0292 U 0.0315 U 0.0273 U 0.0225 U 0.0303 U 0.0322 U 0.0309 U 0.0263 U 0.0346 U 0.0259 U 0.0266 U 3.04 D

1,2-Dibromoethane (EDB) NE none 0.00012 0.00012 U 0.00791 U 0.00686 U 0.00567 U 0.00761 U 0.0081 U 0.00776 U 0.00661 U 0.00872 U 0.00653 U 0.00669 U 0.0641 U

1,2-Dichlorobenzene NE none 0.0245 0.0236 U 0.0254 U 0.022 U 0.0182 U 0.0244 U 0.026 U 0.0249 U 0.0212 U 0.0279 U 0.0209 U 0.0214 U 0.205 U,D

1,2-Dichloroethane NE none 0.00092 0.00015 U 0.00791 U 0.00686 U 0.00567 U 0.00761 U 0.0081 U 0.00776 U 0.00661 U 0.00872 U 0.00653 U 0.00669 U 0.0641 U

1,2-Dichloropropane NE none 0.00766 0.00735 U 0.00791 U 0.00686 U 0.00567 U 0.00761 U 0.0081 U 0.00776 U 0.00661 U 0.00872 U 0.00653 U 0.00669 U 0.0641 U

1,3,5-Trimethylbenzene NE none 0.0245 0.0236 U 0.0254 U 0.022 U 0.0182 U 0.0464 0.026 U 0.0249 U 0.0212 U 0.0279 U 0.0209 U 0.0214 U 0.407 D

1,3-Dichlorobenzene NE none 0.0245 0.0236 U 0.0254 U 0.022 U 0.0182 U 0.0244 U 0.026 U 0.0249 U 0.0212 U 0.0279 U 0.0209 U 0.0214 U 0.205 U,D

1,3-Dichloropropane NE none 0.0245 0.0236 U 0.0254 U 0.022 U 0.0182 U 0.0244 U 0.026 U 0.0249 U 0.0212 U 0.0279 U 0.0209 U 0.0214 U 0.0641 U

1,4-Dichlorobenzene NE none 0.0245 0.0236 U 0.0254 U 0.022 U 0.0182 U 0.0244 U 0.026 U 0.0249 U 0.0212 U 0.0279 U 0.0209 U 0.0214 U 0.0641 U

2,2-Dichloropropane NE none 0.0245 0.0236 U 0.0254 U 0.022 U 0.0182 U 0.0244 U 0.026 U 0.0249 U 0.0212 U 0.0279 U 0.0209 U 0.0214 U 0.205 U,D

2-Butanone (MEK) NE none 0.245 0.236 U 0.254 U 0.22 U 0.182 U 0.244 U 0.26 U 0.249 U 0.212 U 0.279 U 0.209 U 0.214 U 2.05 U,D

2-Chlorotoluene NE none 0.0245 0.0236 U 0.0254 U 0.022 U 0.0182 U 0.0244 U 0.026 U 0.0249 U 0.0212 U 0.0279 U 0.0209 U 0.0214 U 0.205 U,D

2-Hexanone 0.25 LOQ 0.0766 0.0735 U 0.0791 U 0.0686 U 0.0567 U 0.0761 U 0.081 U 0.0776 U 0.0661 U 0.0872 U 0.0653 U 0.0669 U 0.942 F

4-Chlorotoluene 2.5 PAL 0.0245 0.0236 U 0.0254 U 0.022 U 0.0182 U 0.0244 U 0.026 U 0.0249 U 0.0212 U 0.0279 U 0.0209 U 0.0214 U 0.501 D

4-Methyl-2-pentanone (MIBK) NE none 0.245 0.236 U 0.254 U 0.22 U 0.182 U 0.244 U 0.26 U 0.249 U 0.212 U 0.279 U 0.209 U 0.214 U 2.05 U,D

Acetone NE none NA NA NA NA NA NA NA NA NA NA NA NA NA

Benzene NE none 0.0123 0.0118 U 0.00396 U 0.011 U 0.00909 U 0.0122 U 0.00405 U 0.0124 U 0.0106 U 0.00436 U 0.0105 U 0.0107 U 0.0431 F

Bromobenzene NE none 0.0245 0.0236 U 0.0254 U 0.022 U 0.0182 U 0.0244 U 0.026 U 0.0249 U 0.0212 U 0.0279 U 0.0209 U 0.0214 U 0.0641 U

Bromochloromethane NE none 0.0245 0.0236 U 0.0254 U 0.022 U 0.0182 U 0.0244 U 0.026 U 0.0249 U 0.0212 U 0.0279 U 0.0209 U 0.0214 U 0.205 U,D

Bromodichloromethane NE none 0.00766 0.00735 U 0.00791 U 0.00686 U 0.0182 U 0.00761 U 0.0081 U 0.00776 U 0.0212 U 0.00872 U 0.0209 U 0.0214 U 0.0641 U

Bromoform NE none 0.0245 0.0236 U 0.0254 U 0.022 U 0.0182 U 0.0244 U 0.026 U 0.0249 U 0.0212 U 0.0279 U 0.0209 U 0.0214 U 0.0641 U

Bromomethane NE none 0.0609 0.0585 U 0.0629 U 0.0546 U 0.0451 U 0.0605 U 0.0644 U 0.0617 U 0.0525 U 0.0693 U 0.0519 U 0.0532 U 0.509 U

Carbon disulfide NE none 0.0245 0.0236 U 0.0254 U 0.022 U 0.0182 U 0.0244 U 0.026 U 0.0249 U 0.0212 U 0.0279 U 0.0209 U 0.0214 U 0.205 U,D

Carbon tetrachloride NE none 0.00766 0.00735 U 0.00791 U 0.00686 U 0.00567 U 0.00761 U 0.0081 U 0.00776 U 0.00661 U 0.00872 U 0.00653 U 0.00669 U 0.0641 U

Chlorobenzene NE none 0.0245 0.0236 U 0.0254 U 0.022 U 0.0182 U 0.0244 U 0.026 U 0.0249 U 0.0212 U 0.0279 U 0.0209 U 0.0214 U 0.205 U,D

Chloroethane NE none 0.196 0.189 U 0.203 U 0.176 U 0.145 U 0.195 U 0.208 U 0.199 U 0.169 U 0.223 U 0.167 U 0.172 U 1.64 U,D

Chloroform NE none 0.0245 0.0236 U 0.0254 U 0.022 U 0.0182 U 0.0244 U 0.026 U 0.0249 U 0.0212 U 0.0279 U 0.0209 U 0.0214 U 0.205 U,D

Chloromethane NE none 0.0245 0.0236 U 0.0254 U 0.022 U 0.0182 U 0.0244 U 0.026 U 0.0249 U 0.0212 U 0.0279 U 0.0209 U 0.0214 U 0.0641 U

cis-1,2-Dichloroethylene NE none 0.0245 0.0236 U 0.0254 UJ 0.022 UJ 0.0182 UJ 0.0244 UJ 0.026 UJ 0.0249 UJ 0.0212 U 0.0279 U 0.0209 U 0.0214 U 0.0641 U

cis-1,3-Dichloropropene NE none 0.00766 0.00735 U 0.00791 U 0.00686 U 0.00567 U 0.00761 U 0.0081 U 0.00776 U 0.00661 U 0.00872 U 0.00653 U 0.00669 U 0.0641 U

Dibromochloromethane NE none 0.00766 0.00735 U 0.00791 U 0.00686 U 0.00567 U 0.00761 U 0.0081 U 0.00776 U 0.00661 U 0.00872 U 0.00653 U 0.00669 U 0.0641 U

Dibromomethane NE none 0.0245 0.0236 U 0.0254 U 0.022 U 0.0182 U 0.0244 U 0.026 U 0.0249 U 0.0212 U 0.0279 U 0.0209 U 0.0214 U 0.205 U,D

Dichlorodifluoromethane NE none 0.0245 0.0236 U 0.0254 U 0.022 U 0.0182 U 0.0244 U 0.026 U 0.0249 U 0.0212 U 0.0279 U 0.0209 U 0.0214 U 0.205 U,D

Ethylbenzene NE none 0.0245 0.0236 U 0.0254 U 0.022 U 0.0182 U 0.0178 F 0.026 U 0.0249 U 0.0212 U 0.0279 U 0.0209 U 0.0214 U 0.0678 F

Hexachlorobutadiene NE none 0.0245 0.0236 U 0.0254 U 0.022 U 0.0182 U 0.0244 U 0.026 U 0.0249 U 0.0212 U 0.0279 U 0.0209 U 0.0214 U 0.0641 U

Isopropylbenzene NE none 0.0245 0.0236 U 0.0254 U 0.022 U 0.0182 U 0.0559 0.026 U 0.0249 U 0.0212 U 0.0279 U 0.0209 U 0.0214 U 0.0678 F

m,p-Xylene (Sum of isomers) NE none 0.0491 0.0471 U 0.0507 U 0.044 U 0.0363 U 0.0488 U 0.0519 U 0.0498 U 0.0423 U 0.0559 U 0.0418 U 0.0429 U 0.146 F

Methylene chloride NE none 0.0307 0.0354 F,UB 0.0315 U 0.0273 U 0.0225 U 0.0303 U 0.0322 U 0.0309 U 0.0263 U 0.0346 U 0.0259 U 0.0266 U 0.255 U

Naphthalene NE none 0.0491 0.0471 U 0.0507 U 0.044 U 0.0363 U 0.0488 U 0.0519 U 0.0498 U 0.0423 U 0.0559 U 0.0238 F 0.0287 F 3.09 D

n-Butylbenzene NE none 0.0245 0.0236 U 0.0254 U 0.022 U 0.0182 U 0.255 0.026 U 0.0249 U 0.0212 U 0.0279 U 0.0105 F 0.0214 U 0.807 D

n-Propylbenzene NE none 0.0245 0.0236 U 0.0254 U 0.022 U 0.0182 U 0.0244 U 0.026 U 0.0249 U 0.0212 U 0.0279 U 0.0209 U 0.0214 U 0.205 U,D

o-Xylene NE none 0.0245 0.0236 U 0.0254 U 0.022 U 0.0182 U 0.0244 U 0.026 U 0.0249 U 0.0212 U 0.0279 U 0.0209 U 0.0214 U 0.205 U,D

p-Isopropyltoluene NE none 0.0245 0.0236 U 0.0254 U 0.022 U 0.0182 U 0.619 0.026 U 0.0249 U 0.0212 U 0.0279 U 0.00837 F 0.0214 U 0.513 D

sec-Butylbenzene NE none 0.0245 0.0236 U 0.0254 U 0.022 U 0.0182 U 0.225 0.026 U 0.0249 U 0.0212 U 0.0279 U 0.0209 U 0.0214 U 0.205 U,D

Styrene NE none 0.0177 0.0236 U 0.0254 U 0.022 U 0.0182 U 0.0244 U 0.026 U 0.0249 U 0.0212 U 0.0279 U 0.0209 U 0.0214 U 0.119 F

t-Butylbenzene NE none 0.0245 0.0236 U 0.0254 U 0.022 U 0.0182 U 0.0244 U 0.026 U 0.0249 U 0.0212 U 0.0279 U 0.0209 U 0.0214 U 0.205 U,D

tert-Butyl methyl ether NE none 0.0245 0.0236 U 0.0254 U 0.022 U 0.0182 U 0.0244 U 0.026 U 0.0249 U 0.0212 U 0.0279 U 0.0209 U 0.0214 U 0.205 U,D

Tetrachloroethene (PCE) NE none 0.00766 0.00735 U 0.00791 U 0.00686 U 0.00567 U 0.00761 U 0.0081 U 0.00776 U 0.00661 U 0.00872 U 0.00653 U 0.00669 U 0.0641 U

Toluene NE none 0.0245 0.0236 U 0.0254 U 0.022 U 0.0182 U 0.0244 U 0.026 U 0.0249 U 0.0212 U 0.0279 U 0.429 0.362 0.076 F

trans-1,2-Dichloroethene NE none 0.0245 0.0236 U 0.0254 U 0.022 U 0.0182 U 0.0244 U 0.026 U 0.0249 U 0.0212 U 0.0279 U 0.0209 U 0.0214 U 0.0641 U

trans-1,3-Dichloropropene NE none 0.00766 0.00735 U 0.00791 U 0.00686 U 0.00567 U 0.00761 U 0.0081 U 0.00776 U 0.00661 U 0.00872 U 0.00653 U 0.00669 U 0.0641 U

Trichloroethene (TCE) 0.02 ADEC gw 0.111 0.151 0.00791 U 0.00686 U 0.0362 0.00952 F 0.0081 U 0.11 0.00661 U 0.00872 U 0.234 0.613 0.0903 F

Trichlorofluoromethane NE none 0.0245 0.0236 U 0.0254 U 0.022 U 0.0182 U 0.0244 U 0.026 U 0.0249 U 0.0212 U 0.0279 U 0.0209 U 0.0214 U 0.205 U,D
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Table A-5 LSS - Assessment of Subsurface Soil Analytical Results

Location Identification
Field Sample Identification

Date Collected
Depth (feet)

Analyte (Units)

PCL PCL Basis

General Parameters
Perchlorate (mg/Kg) NE none

Total Petroleum Hydrocarbons (mg/Kg)
Gasoline Range Organics (GRO) NE none
Diesel Range Organics (DRO) 250 ADEC gw
Residual Range Organics (RRO) NE none

Metals (mg/Kg)

Arsenic NE none

Barium NE none

Cadmium NE none

Chromium, Total 38.0 Background

Chromium +3 NE none

Chromium, Hexavalent NE none

Lead NE none

Nickel 86 ADEC gw

Selenium NE none

Silver NE none

Vanadium NE none

Mercury NE none

Polychlorinated Biphenyls (PCBs) (mg/Kg)

PCB-1254 (Aroclor 1254) NE none

PCB-1260 (Aroclor 1260) NE none

Volatile Organic Compounds (mg/Kg)

1,1,1,2-Tetrachloroethane NE none

1,1,1-Trichloroethane NE none

1,1,2,2-Tetrachloroethane 0.025 LOQ

1,1,2-Trichloroethane 0.025 LOQ

1,1-Dichloroethane NE none

1,1-Dichloroethene NE none

1,1-Dichloropropene NE none

1,2,3-Trichlorobenzene 0.025 LOQ

1,2,3-Trichloropropane 0.025 LOQ

1,2,4-Trichlorobenzene NE none

1,2,4-Trimethylbenzene NE none

1,2-Dibromo-3-chloropropane 0.1 LOQ

1,2-Dibromoethane (EDB) NE none

1,2-Dichlorobenzene NE none

1,2-Dichloroethane NE none

1,2-Dichloropropane NE none

1,3,5-Trimethylbenzene NE none

1,3-Dichlorobenzene NE none

1,3-Dichloropropane NE none

1,4-Dichlorobenzene NE none

2,2-Dichloropropane NE none

2-Butanone (MEK) NE none

2-Chlorotoluene NE none

2-Hexanone 0.25 LOQ

4-Chlorotoluene 2.5 PAL

4-Methyl-2-pentanone (MIBK) NE none

Acetone NE none

Benzene NE none

Bromobenzene NE none

Bromochloromethane NE none

Bromodichloromethane NE none

Bromoform NE none

Bromomethane NE none

Carbon disulfide NE none

Carbon tetrachloride NE none

Chlorobenzene NE none

Chloroethane NE none

Chloroform NE none

Chloromethane NE none

cis-1,2-Dichloroethylene NE none

cis-1,3-Dichloropropene NE none

Dibromochloromethane NE none

Dibromomethane NE none

Dichlorodifluoromethane NE none

Ethylbenzene NE none

Hexachlorobutadiene NE none

Isopropylbenzene NE none

m,p-Xylene (Sum of isomers) NE none

Methylene chloride NE none

Naphthalene NE none

n-Butylbenzene NE none

n-Propylbenzene NE none

o-Xylene NE none

p-Isopropyltoluene NE none

sec-Butylbenzene NE none

Styrene NE none

t-Butylbenzene NE none

tert-Butyl methyl ether NE none

Tetrachloroethene (PCE) NE none

Toluene NE none

trans-1,2-Dichloroethene NE none

trans-1,3-Dichloropropene NE none

Trichloroethene (TCE) 0.02 ADEC gw

Trichlorofluoromethane NE none

BH07LSS BH07LSS Dup BH08LSS BH08LSS BH09LSS BH10LSS BH10LSS BH11LSS BH11LSS TP01LSS TP01LSS TP02LSS
10NSS002SL07LSS 10NSS202SL07LSS 10NSS001SL08LSS 10NSS002SL08LSS 10NSS002SL09LSS 10NSS003SL10LSS 10NSS006SL10LSS 10NSS003SL11LSS 10NSS011SL11LSS 10NSS001TP01LSS 10NSS002TP01LSS 10NSS001TP02LSS

8/17/2010 8/17/2010 8/17/2010 8/17/2010 8/19/2010 8/19/2010 8/19/2010 8/19/2010 8/19/2010 8/23/2010 8/23/2010 8/23/2010
4 - 6 4 - 6 2 - 4 4 - 6 2 6 - 8 12 - 14 6 - 8 22 - 24 8 8 6

NA NA NA NA 0.00051 U NA NA NA NA NA NA NA

82.4 D 101 D 3.35 U 2.04 U 1.81 U 2.06 U 1.81 U 1.86 U 2.36 U 2.38 U 2.43 U 0.87 F
1860 D 1960 D 21.4 U 20.3 U 20.4 U 21.6 U 21.2 U 21.6 U 20.6 U 9.41 F 7.29 F 21.7 U
28.4 43.7 21.4 U 20.3 U 20.4 U 46.6 21.2 U 21.6 U 20.6 U 51.6 B 57.8 B 21 F,B

NA NA 5.61 3.66 4.14 7.25 8.57 NA NA 7.5 7.86 7.21

NA NA 321 168 330 119 104 NA NA 104 116 158

NA NA 0.098 F 0.0844 F 0.0841 F 0.0828 F 0.113 F NA NA 0.103 F 0.122 F 0.0973 F

NA NA 21.7 25.6 29.3 24 22 NA NA 31.2 34.5 27.2

NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA

NA NA 6.11 4.83 7.28 7.25 8.03 NA NA 6.94 7.48 6.54

NA NA 17.5 14.3 15.9 23 24.2 NA NA 32.3 35.7 27.7

NA NA 0.524 U 0.48 U 0.173 F 0.213 F 0.317 F NA NA 0.301 F 0.315 F 0.234 F

NA NA 0.0864 F 0.0724 F 0.0452 F 0.0611 F 0.0424 F NA NA 0.0945 F 0.0805 F 0.0656 F

NA NA 49.7 71.7 59.6 52 46.5 NA NA 52.8 57.9 49.8

NA NA 0.07 0.044 0.0469 0.0358 F 0.0679 NA NA 0.139 0.0941 0.0999

NA NA 0.0532 U 0.0506 U 0.051 U 0.0553 U 0.0529 U 0.0541 U 0.0513 U 0.0549 U 0.0548 U 0.0545 U

NA NA 0.0532 U 0.0506 U 0.051 U 0.0553 U 0.0529 U 0.0541 U 0.0513 U 0.0549 U 0.0548 U 0.0545 U

0.0815 U 0.0829 U 0.0104 U 0.00638 U 0.00564 U 0.00643 U 0.00564 U 0.00581 U 0.00291 U 0.00741 U 0.00759 U 0.00712 U

0.261 U,D 0.266 U,D 0.0335 U 0.0204 U 0.0181 U 0.0206 U 0.0181 U 0.0186 U 0.00932 U 0.0238 U 0.0243 U 0.0228 U

0.0815 U 0.0829 U 0.0104 U 0.00638 U 0.00564 U 0.00643 U 0.00564 U 0.00581 U 0.00291 U 0.00741 U 0.00759 U 0.00712 U

0.0815 U 0.0829 U 0.0104 U 0.00638 U 0.00564 U 0.00643 U 0.00564 U 0.00581 U 0.00291 U 0.00741 U 0.00759 U 0.00712 U

0.261 U,D 0.266 U,D 0.0335 U 0.0204 U 0.0181 U 0.0206 U 0.0181 U 0.0186 U 0.00932 U 0.0238 U 0.0243 U 0.0228 U

0.261 U,D 0.266 U,D 0.0335 U 0.0204 U 0.0181 U 0.0206 U 0.0181 U 0.0186 U 0.00932 U 0.0238 U 0.0243 U 0.0228 U

0.261 U,D 0.266 U,D 0.0335 U 0.0204 U 0.0181 U 0.0206 U 0.0181 U 0.0186 U 0.00932 U 0.0238 U 0.0243 U 0.0228 U

0.0815 U 0.0829 U 0.0335 U 0.0204 U 0.0181 U 0.0206 U 0.0181 U 0.0186 U 0.00932 U 0.0238 U 0.0243 U 0.0228 U

0.0815 U 0.0829 U 0.0104 U 0.00638 U 0.00564 U 0.00643 U 0.00564 U 0.00581 U 0.00291 U 0.00741 U 0.00759 U 0.00712 U

0.261 U,D 0.266 U,D 0.0335 U 0.0204 U 0.0181 U 0.0206 U 0.0181 U 0.0186 U 0.00932 U 0.0238 U 0.0243 U 0.0228 U

0.706 D 0.949 D 0.0335 U 0.0204 U 0.0181 U 0.0206 U 0.0143 F 0.00782 F 0.00932 U 0.0238 U 0.0243 U 0.0228 U

0.324 U 0.33 U 0.0415 U 0.0253 U 0.0224 U 0.0255 U 0.0224 U 0.0231 U 0.0116 U 0.0295 U 0.0302 U 0.0283 U

0.0815 U 0.0829 U 0.0104 U 0.00638 U 0.00564 U 0.00643 U 0.00564 U 0.00581 U 0.00291 U 0.00741 U 0.00759 U 0.00712 U

0.261 U,D 0.266 U,D 0.0335 U 0.0204 U 0.0181 U 0.0206 U 0.0181 U 0.0186 U 0.00932 U 0.0238 U 0.0243 U 0.0228 U

0.0815 U 0.0829 U 0.0104 U 0.00638 U 0.00564 U 0.00643 U 0.00564 U 0.00581 U 0.00291 U 0.00741 U 0.00759 U 0.00712 U

0.0815 U 0.0829 U 0.0104 U 0.00638 U 0.00564 U 0.00643 U 0.00564 U 0.00581 U 0.00291 U 0.00741 U 0.00759 U 0.00712 U

0.233 F 0.322 D 0.0335 U 0.0204 U 0.0181 U 0.0206 U 0.00976 F 0.00763 F 0.00932 U 0.0238 U 0.0243 U 0.0228 U

0.261 U,D 0.266 U,D 0.0335 U 0.0204 U 0.0181 U 0.0206 U 0.0181 U 0.0186 U 0.00932 U 0.0238 U 0.0243 U 0.0228 U

0.0815 U 0.0829 U 0.0335 U 0.0204 U 0.0181 U 0.0206 U 0.0181 U 0.0186 U 0.00932 U 0.0238 U 0.0243 U 0.0228 U

0.0815 U 0.0829 U 0.0104 U 0.0204 U 0.0181 U 0.0206 U 0.0181 U 0.0186 U 0.00932 U 0.0238 U 0.0243 U 0.0228 U

0.261 U,D 0.266 U,D 0.0335 U 0.0204 U 0.0181 U 0.0206 U 0.0181 U 0.0186 U 0.00932 U 0.0238 U 0.0243 U 0.0228 U

2.61 U,D 2.66 U,D 0.335 U 0.204 U 0.181 U 0.206 U 0.181 U 0.186 U 0.0932 U 0.238 U 0.243 U 0.228 U

0.261 U,D 0.266 U,D 0.0335 U 0.0204 U 0.0181 U 0.0206 U 0.0181 U 0.0186 U 0.00932 U 0.0238 U 0.0243 U 0.0228 U

0.815 U 0.829 U 0.104 U 0.0638 U 0.0564 U 0.0643 U 0.0564 U 0.0581 U 0.0291 U 0.0741 U 0.0759 U 0.0712 U

0.261 U,D 0.266 U,D 0.0335 U 0.0204 U 0.0181 U 0.0206 U 0.0181 U 0.0186 U 0.00932 U 0.0238 U 0.0243 U 0.0228 U

2.61 U,D 2.66 U,D 0.335 U 0.204 U 0.181 U 0.206 U 0.181 U 0.186 U 0.0932 U 0.238 U 0.243 U 0.228 U

NA NA NA NA NA NA NA NA NA NA NA NA

0.0497 F 0.0479 F 0.00522 U 0.0102 U 0.00904 U 0.0103 U 0.00903 U 0.00931 U 0.00466 U 0.0119 U 0.0122 U 0.0114 U

0.0815 U 0.0829 U 0.0104 U 0.0204 U 0.0181 U 0.0206 U 0.0181 U 0.0186 U 0.00932 U 0.0238 U 0.0243 U 0.0228 U

0.261 U,D 0.266 U,D 0.0335 U 0.0204 U 0.0181 U 0.0206 U 0.0181 U 0.0186 U 0.00932 U 0.0238 U 0.0243 U 0.0228 U

0.0815 U 0.0829 U 0.0104 U 0.0204 U 0.0181 U 0.0206 U 0.0181 U 0.0186 U 0.00932 U 0.00741 U 0.00759 U 0.00712 U

0.0815 U 0.0829 U 0.0335 U 0.0204 U 0.0181 U 0.0206 U 0.0181 U 0.0186 U 0.00932 U 0.0238 U 0.0243 U 0.0228 U

0.648 U 0.659 U 0.083 U 0.0507 U 0.0448 U 0.0511 U 0.0448 U 0.0462 U 0.0746 U 0.0589 U 0.0603 U 0.0566 U

0.261 U,D 0.266 U,D 0.0335 U 0.0204 U 0.0181 U 0.0206 U 0.0181 U 0.0186 U 0.00932 U 0.0238 U 0.0243 U 0.0228 U

0.0815 U 0.0829 U 0.0104 U 0.00638 U 0.00564 U 0.00643 U 0.00564 U 0.00581 U 0.00932 U 0.00741 U 0.00759 U 0.00712 U

0.261 U,D 0.266 U,D 0.0335 U 0.0204 U 0.0181 U 0.0206 U 0.0181 U 0.0186 U 0.00932 U 0.0238 U 0.0243 U 0.0228 U

2.09 U,D 2.13 U,D 0.268 U 0.164 U 0.145 U 0.165 U 0.145 U 0.149 U 0.0746 U 0.19 U 0.195 U 0.183 U

0.0815 U 0.0829 U 0.0335 U 0.0204 U 0.0181 U 0.0206 U 0.0181 U 0.0186 U 0.00932 U 0.0238 U 0.0243 U 0.0228 U

0.0815 U 0.0829 U 0.0335 U 0.0204 U 0.0181 U 0.0206 U 0.0181 U 0.0186 U 0.00932 U 0.0238 U 0.0243 U 0.0228 U

0.0815 U 0.0829 U 0.0335 U 0.0204 U 0.0181 U 0.0206 U 0.0181 U 0.0186 U 0.00932 U 0.0238 U 0.0243 U 0.0228 U

0.0815 U 0.0829 U 0.0104 U 0.00638 U 0.00564 U 0.00643 U 0.00564 U 0.00581 U 0.00291 U 0.00741 U 0.00759 U 0.00712 U

0.0815 U 0.0829 U 0.0104 U 0.00638 U 0.00564 U 0.00643 U 0.00564 U 0.00581 U 0.00932 U 0.00741 U 0.00759 U 0.00712 U

0.261 U,D 0.266 U,D 0.0335 U 0.0204 U 0.0181 U 0.0206 U 0.0181 U 0.0186 U 0.00932 U 0.0238 U 0.0243 U 0.0228 U

0.261 U,D 0.266 U,D 0.0335 U 0.0204 U 0.0181 U 0.0206 U 0.0181 U 0.0186 U 0.00932 U 0.0238 U 0.0243 U 0.0228 U

0.261 U,D 0.266 U,D 0.0335 U 0.0204 U 0.0181 U 0.0206 U 0.0181 U 0.0186 U 0.00932 U 0.0238 U 0.0243 U 0.0228 U

0.0815 U 0.0829 U 0.0335 U 0.0204 U 0.0181 U 0.0206 U 0.0181 U 0.0186 U 0.00932 U 0.0238 U 0.0243 U 0.0228 U

0.261 U,D 0.266 U,D 0.0335 U 0.0204 U 0.0181 U 0.0206 U 0.00994 F 0.0186 U 0.00932 U 0.0238 U 0.0243 U 0.0228 U

0.196 F 0.213 F 0.0669 U 0.0409 U 0.0362 U 0.0412 U 0.0155 F 0.0372 U 0.0186 U 0.0475 U 0.0486 U 0.0457 U

0.324 U 0.33 U 0.0415 U 0.0253 U 0.0279 F,UK 0.0255 U 0.0224 U 0.0231 U 0.0141 F,UK 0.0295 U 0.0302 U 0.0283 U

3.69 D 4.32 D 0.0438 F 0.0241 F 0.0159 F 0.0412 U 0.0394 0.0372 U 0.0186 U 0.0475 U 0.0486 U 0.0457 U

0.68 D 0.747 D 0.0335 U 0.0204 U 0.0181 U 0.0206 U 0.0136 F 0.0186 U 0.00932 U 0.0238 U 0.0243 U 0.0228 U

0.261 U,D 0.266 U,D 0.0335 U 0.0204 U 0.0181 U 0.0206 U 0.0181 U 0.0186 U 0.00932 U 0.0238 U 0.0243 U 0.0228 U

0.261 U,D 0.266 U,D 0.0335 U 0.0204 U 0.0181 U 0.0206 U 0.0186 0.0186 U 0.00932 U 0.0238 U 0.0243 U 0.0228 U

1.7 D 2.24 D 0.0335 U 0.0204 U 0.0181 U 0.0206 U 0.0121 F 0.0186 U 0.00932 U 0.0238 U 0.0243 U 0.0228 U

0.107 F 0.157 F 0.0335 U 0.0204 U 0.0181 U 0.0206 U 0.0181 U 0.0186 U 0.00932 U 0.0238 U 0.0243 U 0.0228 U

0.261 U,D 0.266 U,D 0.0335 U 0.0204 U 0.0181 U 0.0206 U 0.0181 U 0.0186 U 0.00932 U 0.0238 U 0.0243 U 0.0228 U

0.261 U,D 0.266 U,D 0.0335 U 0.0204 U 0.0181 U 0.0206 U 0.0181 U 0.0186 U 0.00932 U 0.0238 U 0.0243 U 0.0228 U

0.261 U,D 0.266 U,D 0.0335 U 0.0204 U 0.0181 U 0.0206 U 0.0181 U 0.0186 U 0.00932 U 0.0238 U 0.0243 U 0.0228 U

0.0815 U 0.0829 U 0.0104 U 0.00638 U 0.00564 U 0.00643 U 0.00564 U 0.00581 U 0.00932 U 0.00741 U 0.00759 U 0.00712 U

0.261 U,D 0.266 U,D 0.0335 U 0.0204 U 0.0181 U 0.0206 U 0.0204 0.0186 U 0.00932 U 0.0238 U 0.0243 U 0.0251

0.0815 U 0.0829 U 0.0335 U 0.0204 U 0.0181 U 0.0206 U 0.0181 U 0.0186 U 0.00932 U 0.0238 U 0.0243 U 0.0228 U

0.0815 U 0.0829 U 0.0104 U 0.00638 U 0.00564 U 0.00643 U 0.00564 U 0.00581 U 0.00291 U 0.00741 U 0.00759 U 0.00712 U

0.0815 U 0.0829 U 0.0104 U 0.00638 U 0.00564 U 0.00643 U 0.0356 0.00581 U 0.00932 U 0.362 0.0834 0.21

0.261 U,D 0.266 U,D 0.0335 U 0.0204 U 0.0181 U 0.0206 U 0.0181 U 0.0186 U 0.00932 U 0.0238 U 0.0243 U 0.0228 U
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Table A-5 LSS - Assessment of Subsurface Soil Analytical Results

Location Identification
Field Sample Identification

Date Collected
Depth (feet)

Analyte (Units)

PCL PCL Basis

General Parameters
Perchlorate (mg/Kg) NE none

Total Petroleum Hydrocarbons (mg/Kg)
Gasoline Range Organics (GRO) NE none
Diesel Range Organics (DRO) 250 ADEC gw
Residual Range Organics (RRO) NE none

Metals (mg/Kg)

Arsenic NE none

Barium NE none

Cadmium NE none

Chromium, Total 38.0 Background

Chromium +3 NE none

Chromium, Hexavalent NE none

Lead NE none

Nickel 86 ADEC gw

Selenium NE none

Silver NE none

Vanadium NE none

Mercury NE none

Polychlorinated Biphenyls (PCBs) (mg/Kg)

PCB-1254 (Aroclor 1254) NE none

PCB-1260 (Aroclor 1260) NE none

Volatile Organic Compounds (mg/Kg)

1,1,1,2-Tetrachloroethane NE none

1,1,1-Trichloroethane NE none

1,1,2,2-Tetrachloroethane 0.025 LOQ

1,1,2-Trichloroethane 0.025 LOQ

1,1-Dichloroethane NE none

1,1-Dichloroethene NE none

1,1-Dichloropropene NE none

1,2,3-Trichlorobenzene 0.025 LOQ

1,2,3-Trichloropropane 0.025 LOQ

1,2,4-Trichlorobenzene NE none

1,2,4-Trimethylbenzene NE none

1,2-Dibromo-3-chloropropane 0.1 LOQ

1,2-Dibromoethane (EDB) NE none

1,2-Dichlorobenzene NE none

1,2-Dichloroethane NE none

1,2-Dichloropropane NE none

1,3,5-Trimethylbenzene NE none

1,3-Dichlorobenzene NE none

1,3-Dichloropropane NE none

1,4-Dichlorobenzene NE none

2,2-Dichloropropane NE none

2-Butanone (MEK) NE none

2-Chlorotoluene NE none

2-Hexanone 0.25 LOQ

4-Chlorotoluene 2.5 PAL

4-Methyl-2-pentanone (MIBK) NE none

Acetone NE none

Benzene NE none

Bromobenzene NE none

Bromochloromethane NE none

Bromodichloromethane NE none

Bromoform NE none

Bromomethane NE none

Carbon disulfide NE none

Carbon tetrachloride NE none

Chlorobenzene NE none

Chloroethane NE none

Chloroform NE none

Chloromethane NE none

cis-1,2-Dichloroethylene NE none

cis-1,3-Dichloropropene NE none

Dibromochloromethane NE none

Dibromomethane NE none

Dichlorodifluoromethane NE none

Ethylbenzene NE none

Hexachlorobutadiene NE none

Isopropylbenzene NE none

m,p-Xylene (Sum of isomers) NE none

Methylene chloride NE none

Naphthalene NE none

n-Butylbenzene NE none

n-Propylbenzene NE none

o-Xylene NE none

p-Isopropyltoluene NE none

sec-Butylbenzene NE none

Styrene NE none

t-Butylbenzene NE none

tert-Butyl methyl ether NE none

Tetrachloroethene (PCE) NE none

Toluene NE none

trans-1,2-Dichloroethene NE none

trans-1,3-Dichloropropene NE none

Trichloroethene (TCE) 0.02 ADEC gw

Trichlorofluoromethane NE none

TP02LSS TP03LSS TP03LSS TP03LSS Dup TP04LSS TP04LSS TP05LSS TP06LSS TP06LSS TP09LSS TP10LSS
10NSS002TP02LSS 10NSS001TP03LSS 10NSS002TP03LSS 10NSS202TP03LSS 10NSS001TP04LSS 10NSS002TP04LSS 10NSS002TP05LSS 10NSS001TP06LSS 10NSS002TP06LSS 10NSS001TP09LSS 10NSS001TP10LSS

8/23/2010 8/23/2010 8/23/2010 8/23/2010 8/23/2010 8/23/2010 8/23/2010 8/23/2010 8/23/2010 9/2/2010 9/2/2010
6 2 6 6 8 8 4 2 2 2.3 2.3

NA NA NA NA NA NA NA NA NA NA NA

0.75 F 1.98 U 1.73 U 1.78 U 0.491 F 1.8 U 1.9 U 9.61 14.5 J+ 1.12 F 0.716 F
42 8.66 F 21.1 U 21.1 U 21 U 20.9 U 55.5 2830 D 2750 D 21.1 U 30.3 U

71.1 B 54.5 B 13.6 F,B 9.94 F,B 14.7 F,B 8.66 F,B 12.2 F,B 1760 D,B 1930 D,B 26.7 47.9

7.26 7.47 6.68 6.74 4.38 3.79 6.47 6.55 9.56 8.25 7.68

202 85.8 114 87.4 93.6 90.6 97 61.7 107 123 112

0.12 F 0.471 0.0981 F 0.0857 F 0.1 F 0.0849 F 0.0899 F 0.0962 F 0.159 F 0.0982 F 0.103 F

31 23.6 30.4 22.6 15.7 20.2 21.5 15.6 23.2 26.8 25.5

NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA

8.6 7.27 5.53 4.91 3.86 3.49 6.12 16.1 14 9.87 9.33

29.4 31.4 32.2 21 18.1 20.7 23 21.5 31.1 28.9 30.8

0.249 F 0.332 F 0.193 F 0.487 U 0.23 F 0.526 U 0.536 U 0.273 F 0.446 F 0.264 F 0.163 F

0.065 F 0.0736 F 0.0498 F 0.0356 F 0.0555 F 0.0475 F 0.0542 F 0.0717 F 0.0911 F 0.0723 F 0.0719 F

50.3 47.6 51.8 45 42.2 46.7 48.1 31.4 48.6 62.2 44.1

0.0798 0.138 0.0231 F 0.0402 F 0.0417 U 0.0176 F 0.0281 F 0.144 0.0749 0.116 0.211

0.0551 0.0537 U 0.0529 U 0.0527 U 0.0531 U 0.0524 U 0.0551 U 0.0548 U 0.0546 U 0.0528 U 0.0574 U

0.0539 U 0.0537 U 0.0529 U 0.0527 U 0.0531 U 0.0524 U 0.0551 U 0.0309 F 0.0236 F 0.0528 U 0.0574 U

0.00635 U 0.00619 U 0.0054 U 0.00555 U 0.0051 U 0.00561 U 0.00593 U 0.00582 U 0.00668 U 0.0053 U 0.00628 U

0.0203 U 0.0198 U 0.0173 U 0.0178 U 0.0163 U 0.018 U 0.019 U 0.0186 U 0.0214 U 0.017 U 0.0201 U

0.00635 U 0.00619 U 0.0054 U 0.00555 U 0.0051 U 0.00561 U 0.00593 U 0.00582 U 0.00668 U 0.0102 U 0.0121 U

0.00635 U 0.00619 U 0.0054 U 0.00555 U 0.0051 U 0.00561 U 0.00593 U 0.00582 U 0.00668 U 0.0053 U 0.00628 U

0.0203 U 0.0198 U 0.0173 U 0.0178 U 0.0163 U 0.018 U 0.019 U 0.0186 U 0.0214 U 0.017 U 0.0201 U

0.0203 U 0.0198 U 0.0173 U 0.0178 U 0.0163 U 0.018 U 0.019 U 0.0186 U 0.0214 U 0.017 U 0.0201 U

0.0203 U 0.0198 U 0.0173 U 0.0178 U 0.0163 U 0.018 U 0.019 U 0.0186 U 0.0214 U 0.017 U 0.0201 U

0.0203 U 0.0198 U 0.0173 U 0.0178 U 0.0163 U 0.018 U 0.019 U 0.0186 U 0.0214 U 0.034 U 0.0403 U

0.00635 U 0.00619 U 0.0054 U 0.00555 U 0.0051 U 0.00561 U 0.00593 U 0.00582 U 0.00668 U 0.0053 U 0.00628 U

0.0203 U 0.0198 U 0.0173 U 0.0178 U 0.0163 U 0.018 U 0.019 U 0.0186 U 0.0214 U 0.017 U 0.0201 U

0.0203 U 0.0103 F 0.0173 U 0.0178 U 0.0163 U 0.018 U 0.0078 F,B 0.0186 U 0.0214 U 0.0214 F 0.0403 U

0.0252 U 0.0246 U 0.0215 U 0.0221 U 0.0203 U 0.0223 U 0.0236 U 0.0231 U 0.0265 U 0.0211 U 0.025 U

0.00635 U 0.00619 U 0.0054 U 0.00555 U 0.0051 U 0.00561 U 0.00593 U 0.00582 U 0.00668 U 0.0053 U 0.00628 U

0.0203 U 0.0198 U 0.0173 U 0.0178 U 0.0163 U 0.018 U 0.019 U 0.0186 U 0.0214 U 0.017 U 0.0201 U

0.00635 U 0.00619 U 0.0054 U 0.00555 U 0.0051 U 0.00561 U 0.00593 U 0.00582 U 0.00668 U 0.0053 U 0.00628 U

0.00635 U 0.00619 U 0.0054 U 0.00555 U 0.0051 U 0.00561 U 0.00593 U 0.00582 U 0.00668 U 0.0053 U 0.00628 U

0.0203 U 0.00853 F 0.0173 U 0.0178 U 0.0163 U 0.018 U 0.00761 F,B 0.0186 U 0.0214 U 0.0155 F 0.0201 U

0.0203 U 0.0198 U 0.0173 U 0.0178 U 0.0163 U 0.018 U 0.019 U 0.0186 U 0.0214 U 0.017 U 0.0201 U

0.0203 U 0.0198 U 0.0173 U 0.0178 U 0.0163 U 0.018 U 0.019 U 0.0186 U 0.0214 U 0.017 U 0.0201 U

0.0203 U 0.0198 U 0.0173 U 0.0178 U 0.0163 U 0.018 U 0.019 U 0.0186 U 0.0214 U 0.017 U 0.0201 U

0.0203 U 0.0198 U 0.0173 U 0.0178 U 0.0163 U 0.018 U 0.019 U 0.0186 U 0.0214 U 0.017 U 0.0201 U

0.203 U 0.198 U 0.173 U 0.178 U 0.163 U 0.18 U 0.19 U 0.186 U 0.214 U 0.17 U 0.201 U

0.0203 U 0.0198 U 0.0173 U 0.0178 U 0.0163 U 0.018 U 0.019 U 0.0186 U 0.0214 U 0.017 U 0.0201 U

0.0635 U 0.0619 U 0.054 U 0.0555 U 0.051 U 0.0561 U 0.0593 U 0.0582 U 0.0668 U 0.053 U 0.0628 U

0.0203 U 0.0198 U 0.0173 U 0.0178 U 0.0163 U 0.018 U 0.019 U 0.0186 U 0.0214 U 0.017 U 0.0201 U

0.203 U 0.198 U 0.173 U 0.178 U 0.163 U 0.18 U 0.19 U 0.186 U 0.214 U 0.17 U 0.201 U

NA NA NA NA NA NA NA NA NA NA NA

0.0102 U 0.00991 U 0.00865 U 0.0089 U 0.00817 U 0.00899 U 0.00951 U 0.00932 U 0.0107 U 0.0085 U 0.0101 U

0.0203 U 0.0198 U 0.0173 U 0.0178 U 0.0163 U 0.018 U 0.019 U 0.0186 U 0.0214 U 0.017 U 0.0201 U

0.0203 U 0.0198 U 0.0173 U 0.0178 U 0.0163 U 0.018 U 0.019 U 0.0186 U 0.0214 U 0.017 U 0.0201 U

0.0203 U 0.0198 U 0.0173 U 0.0178 U 0.0163 U 0.018 U 0.019 U 0.0186 U 0.0214 U 0.017 U 0.0201 U

0.0203 U 0.0198 U 0.0173 U 0.0178 U 0.0163 U 0.018 U 0.019 U 0.0186 U 0.0214 U 0.017 U 0.0201 U

0.0504 U 0.0492 U 0.0429 U 0.0441 U 0.0405 U 0.0446 U 0.0472 U 0.0462 U 0.0531 U 0.0422 U 0.0499 U

0.0203 U 0.0198 U 0.0173 U 0.0178 U 0.0163 U 0.018 U 0.019 U 0.0186 U 0.0214 U 0.068 U 0.0805 U

0.00635 U 0.00619 U 0.0054 U 0.00555 U 0.0051 U 0.00561 U 0.00593 U 0.00582 U 0.00668 U 0.0053 U 0.00628 U

0.0203 U 0.0198 U 0.0173 U 0.0178 U 0.0163 U 0.018 U 0.019 U 0.0186 U 0.0214 U 0.017 U 0.0201 U

0.163 U 0.159 U 0.138 U 0.142 U 0.131 U 0.144 U 0.152 U 0.149 U 0.171 U 0.136 U 0.161 U

0.0203 U 0.0198 U 0.0173 U 0.0178 U 0.0163 U 0.018 U 0.019 U 0.0186 U 0.0214 U 0.017 U 0.0201 U

0.0203 U 0.0198 U 0.0173 U 0.0178 U 0.0163 U 0.018 U 0.019 U 0.0186 U 0.0214 U 0.017 U 0.0201 U

0.0203 U 0.0198 U 0.0173 U 0.0178 U 0.0163 U 0.018 U 0.019 U 0.0186 U 0.0214 U 0.017 U 0.0201 U

0.00635 U 0.00619 U 0.0054 U 0.00555 U 0.0051 U 0.00561 U 0.00593 U 0.00582 U 0.00668 U 0.0053 U 0.00628 U

0.00635 U 0.00619 U 0.0054 U 0.00555 U 0.0051 U 0.00561 U 0.00593 U 0.00582 U 0.00668 U 0.0053 U 0.00628 U

0.0203 U 0.0198 U 0.0173 U 0.0178 U 0.0163 U 0.018 U 0.019 U 0.0186 U 0.0214 U 0.017 U 0.0201 U

0.0203 U 0.0198 U 0.0173 U 0.0178 U 0.0163 U 0.018 U 0.019 U 0.0186 U 0.0214 U 0.034 U 0.0403 U

0.0203 U 0.0198 U 0.0173 U 0.0178 U 0.0163 U 0.018 U 0.019 U 0.0186 U 0.0214 U 0.00731 F 0.00785 F

0.0203 U 0.0198 U 0.0173 U 0.0178 U 0.0163 U 0.018 U 0.019 U 0.0186 U 0.0214 U 0.034 U 0.0403 U

0.0203 U 0.0198 U 0.0173 U 0.0178 U 0.0163 U 0.018 U 0.019 U 0.0186 U 0.0214 U 0.017 U 0.0201 U

0.0407 U 0.0397 U 0.0346 U 0.0356 U 0.0327 U 0.036 U 0.038 U 0.0127 F 0.0158 F 0.0342 0.0294 F

0.0252 U 0.0246 U 0.0215 U 0.0221 U 0.0203 U 0.0223 U 0.0236 U 0.0231 U 0.0265 U 0.0211 U 0.025 U

0.0407 U 0.0397 U 0.0346 U 0.0356 U 0.0327 U 0.036 U 0.038 U 0.0373 U 0.0428 U 0.034 U 0.0403 U

0.0203 U 0.0123 F 0.0173 U 0.0178 U 0.0163 U 0.018 U 0.019 U 0.0186 U 0.0214 U 0.017 U 0.0201 U

0.0203 U 0.0198 U 0.0173 U 0.0178 U 0.0163 U 0.018 U 0.019 U 0.0186 U 0.0214 U 0.0144 F 0.0201 U

0.0203 U 0.0131 F 0.0173 U 0.0178 U 0.0163 U 0.018 U 0.0122 F 0.0151 F 0.0169 F 0.0189 F 0.0189 F

0.0203 U 0.0107 F 0.0173 U 0.0178 U 0.0163 U 0.018 U 0.019 U 0.0186 U 0.0214 U 0.017 U 0.0201 U

0.0203 U 0.0198 U 0.0173 U 0.0178 U 0.0163 U 0.018 U 0.019 U 0.0186 U 0.0214 U 0.017 U 0.0201 U

0.0203 U 0.0198 U 0.0173 U 0.0178 U 0.0163 U 0.018 U 0.019 U 0.0186 U 0.0214 U 0.017 U 0.0201 U

0.0203 U 0.0198 U 0.0173 U 0.0178 U 0.0163 U 0.018 U 0.019 U 0.0186 U 0.0214 U 0.017 U 0.0201 U

0.0203 U 0.0198 U 0.0173 U 0.0178 U 0.0163 U 0.018 U 0.019 U 0.0186 U 0.0214 U 0.068 U 0.0805 U

0.00635 U 0.00619 U 0.0054 U 0.00555 U 0.0051 U 0.00561 U 0.00593 U 0.00582 U 0.00668 U 0.0053 U 0.00628 U

0.0136 F 0.0198 U 0.0173 U 0.0178 U 0.0163 U 0.018 U 0.019 U 0.00988 F 0.0105 F 0.437 0.0427

0.0203 U 0.0198 U 0.0173 U 0.0178 U 0.0163 U 0.018 U 0.019 U 0.0186 U 0.0214 U 0.017 U 0.0201 U

0.00635 U 0.00619 U 0.0054 U 0.00555 U 0.0051 U 0.00561 U 0.00593 U 0.00582 U 0.00668 U 0.0053 U 0.00628 U

0.257 0.171 0.0433 0.0425 0.119 0.108 0.0164 F 0.00582 U 0.00668 U 0.319 0.171

0.0203 U 0.0198 U 0.0173 U 0.0178 U 0.0163 U 0.018 U 0.019 U 0.0186 U 0.0214 U 0.034 U 0.0403 U
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Table A-5 LSS - Assessment of Subsurface Soil Analytical Results

Location Identification BH01LSS BH01LSS BH02LSS BH02LSS BH03LSS BH03LSS BH04LSS BH04LSS BH05LSS BH05LSS BH06LSS BH06LSS BH07LSS
Field Sample Identification 10NSS001SL01LSS 10NSS004SL01LSS 10NSS001SL02LSS 10NSS004SL02LSS 10NSS004SL03LSS 10NSS006SL03LSS 10NSS005SL04LSS 10NSS007SL04LSS 10NSS006SL05LSS 10NSS007SL05LSS 10NSS001SL06LSS 10NSS002SL06LSS 10NSS001SL07LSS

Date Collected 8/11/2010 8/11/2010 8/12/2010 8/12/2010 8/12/2010 8/12/2010 8/12/2010 8/12/2010 8/17/2010 8/17/2010 8/17/2010 8/17/2010 8/17/2010
Depth (feet) 2 - 4 8 - 10 2 - 4 8 - 10 8 - 10 12 - 14 10 - 12 14 - 16 12 - 14 14 - 16 2 - 4 4 - 6 2 - 4

Analyte (Units)

PCL PCL Basis

Volatile Organic Compounds (mg/Kg), Continued

Vinyl chloride NE none 0.00766 0.00735 U 0.00791 U 0.00686 U 0.00567 U 0.00761 U 0.0081 U 0.00776 U 0.00661 U 0.00872 U 0.00653 U 0.00669 U 0.0641 U

Xylenes, Total NE none 0.0736 0.0707 U 0.0761 U 0.066 U 0.0545 U 0.0732 U 0.0779 U 0.0746 U 0.0635 U 0.0838 U 0.0628 U 0.0643 U 0.209 F

Semi-Volatile Organic Compounds (mg/Kg)

1,2,4-Trichlorobenzene NE none 0.263 0.26 U 0.269 U 0.275 U 0.264 U 0.264 U 0.264 U 0.278 U 0.261 U 0.259 U 0.259 U 0.256 U 0.259 U

1,2-Dichlorobenzene NE none 0.263 0.26 U 0.269 U 0.275 U 0.264 U 0.264 U 0.264 U 0.278 U 0.261 U 0.259 U 0.259 U 0.256 U 0.259 U

1,3-Dichlorobenzene NE none 0.263 0.26 U 0.269 U 0.275 U 0.264 U 0.264 U 0.264 U 0.278 U 0.261 U 0.259 U 0.259 U 0.256 U 0.259 U

1,4-Dichlorobenzene NE none 0.0819 0.0812 U 0.0839 U 0.0858 U 0.0823 U 0.0823 U 0.0824 U 0.0866 U 0.0815 U 0.0808 U 0.0809 U 0.0797 U 0.0809 U

2,4,5-Trichlorophenol NE none 0.263 0.26 U 0.269 U 0.275 U 0.264 U 0.264 U 0.264 U 0.278 U 0.261 U 0.259 U 0.259 U 0.256 U 0.259 U

2,4,6-Trichlorophenol NE none 0.263 0.26 U 0.269 U 0.275 U 0.264 U 0.264 U 0.264 U 0.278 U 0.261 U 0.259 U 0.259 U 0.256 U 0.259 U

2,4-Dichlorophenol NE none 0.263 0.26 U 0.269 U 0.275 U 0.264 U 0.264 U 0.264 U 0.278 U 0.261 U 0.259 U 0.259 U 0.256 U 0.259 U

2,4-Dimethyl phenol NE none 0.263 0.26 U 0.269 U 0.275 U 0.264 U 0.264 U 0.264 U 0.278 U 0.261 U 0.259 U 0.259 U 0.256 U 0.259 U

2,4-Dinitrophenol NE none 0.987 0.978 U 1.01 U 1.03 U 0.992 U 0.992 U 0.993 U 1.04 U 0.982 U 0.973 U 0.975 U 0.961 U 0.975 U

2,4-Dinitrotoluene NE none 0.0819 0.0812 U 0.0839 U 0.0858 U 0.0823 U 0.0823 U 0.0824 U 0.0866 U 0.0815 U 0.0808 U 0.0809 U 0.0797 U 0.0809 U

2,6-Dinitrotoluene NE none 0.0819 0.0812 U 0.0839 U 0.0858 U 0.0823 U 0.0823 U 0.0824 U 0.0866 U 0.0815 U 0.0808 U 0.0809 U 0.0797 U 0.0809 U

2-Chloronaphthalene NE none 0.263 0.26 U 0.269 U 0.275 U 0.264 U 0.264 U 0.264 U 0.278 U 0.261 U 0.259 U 0.259 U 0.256 U 0.259 U

2-Chlorophenol NE none 0.263 0.26 U 0.269 U 0.275 U 0.264 U 0.264 U 0.264 U 0.278 U 0.261 U 0.259 U 0.259 U 0.256 U 0.259 U

2-Methylnaphthalene NE none 0.263 0.26 U 0.269 U 0.109 F 0.264 U 0.45 0.264 U 0.278 U 0.261 U 0.259 U 0.259 U 0.256 U 1.6

2-Methylphenol (o-Cresol) NE none 0.263 0.26 U 0.269 U 0.275 U 0.264 U 0.264 U 0.264 U 0.278 U 0.261 U 0.259 U 0.259 U 0.256 U 0.259 U

2-Nitroaniline NE none 0.0819 0.0812 U 0.0839 U 0.0858 U 0.0823 U 0.0823 U 0.0824 U 0.0866 U 0.0815 U 0.0808 U 0.0809 U 0.0797 U 0.0809 U

2-Nitrophenol NE none 0.263 0.26 U 0.269 U 0.275 U 0.264 U 0.264 U 0.264 U 0.278 U 0.261 U 0.259 U 0.259 U 0.256 U 0.259 U

3,3'-Dichlorobenzidine NE none 0.0819 0.0812 U 0.0839 U 0.0858 U 0.0823 U 0.0823 U 0.0824 U 0.0866 U 0.0815 U 0.0808 U 0.0809 U 0.0797 U 0.0809 U

3-Nitroaniline NE none 0.525 0.52 U 0.538 U 0.55 U 0.528 U 0.527 U 0.528 U 0.555 U 0.522 U 0.518 U 0.519 U 0.511 U 0.519 U

4,6-Dinitro-2-methylphenol NE none 2.1 2.08 U 2.15 U 2.2 U 2.11 U 2.11 U 2.11 U 2.22 U 2.09 U 2.07 U 2.07 U 2.04 U 2.07 U

4-Bromophenyl phenyl ether NE none 0.263 0.26 U 0.269 U 0.275 U 0.264 U 0.264 U 0.264 U 0.278 U 0.261 U 0.259 U 0.259 U 0.256 U 0.259 U

4-Chloro-3-methylphenol NE none 0.263 0.26 U 0.269 U 0.275 U 0.264 U 0.264 U 0.264 U 0.278 U 0.261 U 0.259 U 0.259 U 0.256 U 0.259 U

4-Chloroaniline NE none 0.0819 0.0812 U 0.0839 U 0.0858 U 0.0823 U 0.0823 U 0.0824 U 0.0866 U 0.0815 U 0.0808 U 0.0809 U 0.0797 U 0.0809 U

4-Chlorophenyl phenyl ether NE none 0.263 0.26 U 0.269 U 0.275 U 0.264 U 0.264 U 0.264 U 0.278 U 0.261 U 0.259 U 0.259 U 0.256 U 0.259 U

4-Nitroaniline NE none 0.987 0.978 U 1.01 U 1.03 U 0.992 U 0.992 U 0.993 U 1.04 U 0.982 U 0.973 U 0.975 U 0.961 U 0.975 U

4-Nitrophenol NE none 1.05 1.04 U 1.08 U 1.1 U 1.06 U 1.05 U 1.06 U 1.11 U 1.04 U 1.04 U 1.04 U 1.02 U 1.04 U

Acenaphthene NE none 0.263 0.26 U 0.269 U 0.0996 F 0.264 U 0.264 U 0.264 U 0.278 U 0.261 U 0.259 U 0.259 U 0.256 U 0.259 U

Acenaphthylene NE none 0.263 0.26 U 0.269 U 0.275 U 0.264 U 0.264 U 0.264 U 0.278 U 0.261 U 0.259 U 0.259 U 0.256 U 0.259 U

Aniline NE none 0.651 0.645 U 0.667 U 0.682 U 0.654 U 0.654 U 0.655 U 0.688 U 0.648 U 0.642 U 0.643 U 0.634 U 0.643 U

Anthracene NE none 0.263 0.26 U 0.0894 F 0.0923 F 0.264 U 0.264 U 0.264 U 0.278 U 0.261 U 0.259 U 0.259 U 0.256 U 0.259 U

Azobenzene NE none 0.263 0.26 U 0.269 U 0.275 U 0.264 U 0.264 U 0.264 U 0.278 U 0.261 U 0.259 U 0.259 U 0.256 U 0.259 U

Benzo(a)anthracene 3.6 ADEC gw 0.263 0.26 U 0.249 F 0.25 F 0.264 U 0.264 U 0.264 U 0.278 U 0.261 U 0.259 U 0.259 U 0.256 U 0.0907 F

Benzo(a)pyrene 2.1 ADEC gw 0.0819 0.0812 U 0.332 0.347 0.0823 U 0.0823 U 0.0824 U 0.0866 U 0.0815 U 0.0808 U 0.0809 U 0.0797 U 0.0809 U

Benzo(b)fluoranthene 12 ADEC gw 0.263 0.26 U 0.449 0.391 0.264 U 0.264 U 0.264 U 0.278 U 0.261 U 0.259 U 0.259 U 0.256 U 0.259 U

Benzo(g,h,i)perylene NE none 0.263 0.26 U 0.2 F 0.26 F 0.264 U 0.264 U 0.264 U 0.278 U 0.261 U 0.259 U 0.259 U 0.256 U 0.259 U

Benzo(k)fluoranthene NE none 0.263 0.26 U 0.269 U 0.144 F 0.264 U 0.264 U 0.264 U 0.278 U 0.261 U 0.259 U 0.259 U 0.256 U 0.259 U

Benzoic acid NE none 1.58 1.56 U 1.61 U 1.65 U 1.58 U 1.58 U 1.58 U 1.67 U 1.57 UJ 1.55 UJ 1.56 UJ 1.53 UJ 1.56 UJ

Benzyl alcohol NE none 0.263 0.26 U 0.269 U 0.275 U 0.264 U 0.264 U 0.264 U 0.278 U 0.261 U 0.259 U 0.259 U 0.256 U 0.259 U

Benzyl butyl phthalate NE none 0.263 0.26 U 0.269 U 0.275 U 0.264 U 0.264 U 0.264 U 0.278 U 0.261 U 0.259 U 0.259 U 0.256 U 0.259 U

bis(2-chloroethoxy) Methane NE none 0.0819 0.0812 U 0.0839 U 0.0858 U 0.0823 U 0.0823 U 0.0824 U 0.0866 U 0.0815 U 0.0808 U 0.0809 U 0.0797 U 0.0809 U

bis(2-chloroethyl) Ether NE none 0.0819 0.0812 U 0.0839 U 0.0858 U 0.0823 U 0.0823 U 0.0824 U 0.0866 U 0.0815 U 0.0808 U 0.0809 U 0.0797 U 0.0809 U

bis(2-chloroisopropyl) Ether NE none 0.0819 0.0812 U 0.0839 U 0.0858 U 0.0823 U 0.0823 U 0.0824 U 0.0866 U 0.0815 U 0.0808 U 0.0809 U 0.0797 U 0.0809 U

bis(2-ethylhexyl) Phthalate NE none 0.263 0.26 U 0.269 U 0.119 F 0.264 U 0.264 U 0.264 U 0.278 U 0.261 U 0.168 F 0.259 U 0.256 U 0.259 U

Chrysene NE none 0.263 0.26 U 0.352 0.403 0.264 U 0.264 U 0.264 U 0.278 U 0.261 U 0.259 U 0.259 U 0.256 U 0.259 U

Cresols, m & p NE none 0.326 0.323 U 0.334 U 0.341 U 0.327 U 0.327 U 0.327 U 0.344 U 0.324 U 0.321 U 0.322 U 0.317 U 0.322 U

Di-n-butyl phthalate NE none 0.263 0.26 U 0.269 U 0.275 U 0.264 U 0.264 U 0.264 U 0.278 U 0.261 U 0.259 U 0.259 U 0.256 U 0.259 U

Di-n-octylphthalate NE none 0.263 0.26 U 0.269 U 0.275 U 0.264 U 0.264 U 0.264 U 0.278 U 0.261 U 0.259 U 0.259 U 0.256 U 0.259 U

Dibenz(a,h)anthracene 4 ADEC gw 0.0819 0.0812 U 0.0839 U 0.0858 U 0.0823 U 0.0823 U 0.0824 U 0.0866 U 0.0815 U 0.0808 U 0.0809 U 0.0797 U 0.0809 U

Dibenzofuran NE none 0.263 0.26 U 0.269 U 0.275 U 0.264 U 0.264 U 0.264 U 0.278 U 0.261 U 0.259 U 0.259 U 0.256 U 0.259 U

Diethyl Phthalate NE none 0.263 0.26 U 0.269 U 0.275 U 0.264 U 0.264 U 0.264 U 0.278 U 0.261 U 0.259 U 0.259 U 0.256 U 0.259 U

Dimethyl phthalate NE none 0.263 0.26 U 0.269 U 0.275 U 0.264 U 0.264 U 0.264 U 0.278 U 0.261 U 0.259 U 0.259 U 0.256 U 0.259 U

Fluoranthene NE none 0.263 0.26 U 0.487 0.44 0.264 U 0.172 F 0.264 U 0.278 U 0.261 U 0.259 U 0.259 U 0.256 U 0.311

Fluorene NE none 0.263 0.26 U 0.269 U 0.275 U 0.264 U 0.114 F 0.264 U 0.278 U 0.261 U 0.259 U 0.259 U 0.256 U 0.259 U

Hexachlorobenzene NE none 0.0819 0.0812 U 0.0839 U 0.0858 U 0.0823 U 0.0823 U 0.0824 U 0.0866 U 0.0815 U 0.0808 U 0.0809 U 0.0797 U 0.0809 U

Hexachlorobutadiene NE none 0.0819 0.0812 U 0.0839 U 0.0858 U 0.0823 U 0.0823 U 0.0824 U 0.0866 U 0.0815 U 0.0808 U 0.0809 U 0.0797 U 0.0809 U

Hexachlorocyclopentadiene NE none 0.21 0.208 U 0.215 U 0.22 U 0.211 U 0.211 U 0.211 U 0.222 U 0.209 U 0.207 U 0.207 U 0.204 U 0.207 U

Hexachloroethane NE none 0.0819 0.0812 U 0.0839 U 0.0858 U 0.0823 U 0.0823 U 0.0824 U 0.0866 U 0.0815 U 0.0808 U 0.0809 U 0.0797 U 0.0809 U

Indeno(1,2,3-c,d)Pyrene NE none 0.263 0.26 U 0.192 F 0.233 F 0.264 U 0.264 U 0.264 U 0.278 U 0.261 U 0.259 U 0.259 U 0.256 U 0.259 U

Isophorone NE none 0.263 0.26 U 0.269 U 0.275 U 0.264 U 0.264 U 0.264 U 0.278 U 0.261 U 0.259 U 0.259 U 0.256 U 0.259 U

n-Nitroso-di-n-propylamine NE none 0.0819 0.0812 U 0.0839 U 0.0858 U 0.0823 U 0.0823 U 0.0824 U 0.0866 U 0.0815 U 0.0808 U 0.0809 U 0.0797 U 0.0809 U

n-Nitrosodimethylamine NE none 0.0819 0.0812 U 0.0839 U 0.0858 U 0.0823 U 0.0823 U 0.0824 U 0.0866 U 0.0815 U 0.0808 U 0.0809 U 0.0797 U 0.0809 U

n-Nitrosodiphenylamine NE none 0.263 0.26 U 0.269 U 0.275 U 0.264 U 0.264 U 0.264 U 0.278 U 0.261 U 0.259 U 0.259 U 0.256 U 0.259 U

Naphthalene NE none 0.263 0.26 U 0.269 U 0.275 U 0.264 U 0.264 U 0.264 U 0.278 U 0.261 U 0.259 U 0.259 U 0.256 U 0.259 U

Nitrobenzene NE none 0.0819 0.0812 U 0.0839 U 0.0858 U 0.0823 U 0.0823 U 0.0824 U 0.0866 U 0.0815 U 0.0808 U 0.0809 U 0.0797 U 0.0809 U

Pentachlorophenol NE none 0.651 0.645 U 0.667 U 0.682 U 0.654 U 0.654 U 0.655 U 0.688 U 0.648 U 0.642 U 0.643 U 0.634 U 0.643 U

Phenanthrene NE none 0.263 0.26 U 0.453 0.446 0.264 U 0.264 U 0.264 U 0.278 U 0.261 U 0.259 U 0.259 U 0.0862 F 0.105 F

Phenol NE none 0.263 0.26 U 0.269 U 0.275 U 0.264 U 0.264 U 0.264 U 0.278 U 0.261 U 0.259 U 0.259 U 0.256 U 0.259 U

Pyrene NE none 0.263 0.26 U 0.715 0.505 0.264 U 0.229 F 0.264 U 0.278 U 0.261 U 0.259 U 0.259 U 0.256 U 0.244 F
 

 

Notes:

1.62 Concentration that exceeds the selected PCL

Bold Bolded result indicates positively identified compound. NA not analyzed

italics Italicized result indicates analyte reported to the limit of detection NE not established

AAC Alaska Administrative Code PAL project action limit

ADEC Alaska Department of Environmental Conservation PCL proposed cleanup level

B Analyte detected in an associated blank. SS surface soil

D Sample dilution required for analysis; reported values reflect the dilution. U Indicates analytes in not detected at the reported LOQ or LOD

F Analyte was positively identified but the reported concentration is estimated; reported  UB Analyte considered not detected, based on an associated blank concentration.

concentration is than the LOQ, but greater than the LOD. UJ Potential low bias, possible false negative.

gw migration to groundwater; from 18 AAC 75 Table B1 or B2 UK Analyte considered not detected, based on professional judgement of Validation Chemist.

LOD limit of detection

LOQ limit of quantitation
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Table A-5 LSS - Assessment of Subsurface Soil Analytical Results

Location Identification
Field Sample Identification

Date Collected
Depth (feet)

Analyte (Units)

PCL PCL Basis

Volatile Organic Compounds (mg/Kg), Continued

Vinyl chloride NE none

Xylenes, Total NE none

Semi-Volatile Organic Compounds (mg/Kg)

1,2,4-Trichlorobenzene NE none

1,2-Dichlorobenzene NE none

1,3-Dichlorobenzene NE none

1,4-Dichlorobenzene NE none

2,4,5-Trichlorophenol NE none

2,4,6-Trichlorophenol NE none

2,4-Dichlorophenol NE none

2,4-Dimethyl phenol NE none

2,4-Dinitrophenol NE none

2,4-Dinitrotoluene NE none

2,6-Dinitrotoluene NE none

2-Chloronaphthalene NE none

2-Chlorophenol NE none

2-Methylnaphthalene NE none

2-Methylphenol (o-Cresol) NE none

2-Nitroaniline NE none

2-Nitrophenol NE none

3,3'-Dichlorobenzidine NE none

3-Nitroaniline NE none

4,6-Dinitro-2-methylphenol NE none

4-Bromophenyl phenyl ether NE none

4-Chloro-3-methylphenol NE none

4-Chloroaniline NE none

4-Chlorophenyl phenyl ether NE none

4-Nitroaniline NE none

4-Nitrophenol NE none

Acenaphthene NE none

Acenaphthylene NE none

Aniline NE none

Anthracene NE none

Azobenzene NE none

Benzo(a)anthracene 3.6 ADEC gw

Benzo(a)pyrene 2.1 ADEC gw

Benzo(b)fluoranthene 12 ADEC gw

Benzo(g,h,i)perylene NE none

Benzo(k)fluoranthene NE none

Benzoic acid NE none

Benzyl alcohol NE none

Benzyl butyl phthalate NE none

bis(2-chloroethoxy) Methane NE none

bis(2-chloroethyl) Ether NE none

bis(2-chloroisopropyl) Ether NE none

bis(2-ethylhexyl) Phthalate NE none

Chrysene NE none

Cresols, m & p NE none

Di-n-butyl phthalate NE none

Di-n-octylphthalate NE none

Dibenz(a,h)anthracene 4 ADEC gw

Dibenzofuran NE none

Diethyl Phthalate NE none

Dimethyl phthalate NE none

Fluoranthene NE none

Fluorene NE none

Hexachlorobenzene NE none

Hexachlorobutadiene NE none

Hexachlorocyclopentadiene NE none

Hexachloroethane NE none

Indeno(1,2,3-c,d)Pyrene NE none

Isophorone NE none

n-Nitroso-di-n-propylamine NE none

n-Nitrosodimethylamine NE none

n-Nitrosodiphenylamine NE none

Naphthalene NE none

Nitrobenzene NE none

Pentachlorophenol NE none

Phenanthrene NE none

Phenol NE none

Pyrene NE none
 

 

Notes:

1.62 Concentration that exceeds the selected PCL

Bold Bolded result indicates positively identified compound.

italics Italicized result indicates analyte reported to the limit of detection

AAC Alaska Administrative Code

ADEC Alaska Department of Environmental Conservation

B Analyte detected in an associated blank.

D Sample dilution required for analysis; reported values reflect the dilution.

F Analyte was positively identified but the reported concentration is estimated; reported  

concentration is than the LOQ, but greater than the LOD.

gw migration to groundwater; from 18 AAC 75 Table B1 or B2

LOD limit of detection

LOQ limit of quantitation

BH07LSS BH07LSS Dup BH08LSS BH08LSS BH09LSS BH10LSS BH10LSS BH11LSS BH11LSS TP01LSS TP01LSS TP02LSS
10NSS002SL07LSS 10NSS202SL07LSS 10NSS001SL08LSS 10NSS002SL08LSS 10NSS002SL09LSS 10NSS003SL10LSS 10NSS006SL10LSS 10NSS003SL11LSS 10NSS011SL11LSS 10NSS001TP01LSS 10NSS002TP01LSS 10NSS001TP02LSS

8/17/2010 8/17/2010 8/17/2010 8/17/2010 8/19/2010 8/19/2010 8/19/2010 8/19/2010 8/19/2010 8/23/2010 8/23/2010 8/23/2010
4 - 6 4 - 6 2 - 4 4 - 6 2 6 - 8 12 - 14 6 - 8 22 - 24 8 8 6

0.0815 U 0.0829 U 0.0104 U 0.00638 U 0.00564 U 0.00643 U 0.00564 U 0.00581 U 0.00291 U 0.00741 U 0.00759 U 0.00712 U

0.272 F 0.29 F 0.1 U 0.0613 U 0.0543 U 0.0618 U 0.0342 F 0.0558 U 0.028 U 0.0713 U 0.073 U 0.0685 U

0.26 U 0.262 U 0.265 U 0.255 U 0.255 U 0.269 U 0.265 U 0.269 U 0.255 U 0.277 U 0.272 U 0.273 U

0.26 U 0.262 U 0.265 U 0.255 U 0.255 U 0.269 U 0.265 U 0.269 U 0.255 U 0.277 U 0.272 U 0.273 U

0.26 U 0.262 U 0.265 U 0.255 U 0.255 U 0.269 U 0.265 U 0.269 U 0.255 U 0.277 U 0.272 U 0.273 U

0.0811 U 0.0818 U 0.0827 U 0.0795 U 0.0795 U 0.084 U 0.0826 U 0.084 U 0.0794 U 0.0865 U 0.085 U 0.0851 U

0.26 U 0.262 U 0.265 U 0.255 U 0.255 U 0.269 U 0.265 U 0.269 U 0.255 U 0.277 U 0.272 U 0.273 U

0.26 U 0.262 U 0.265 U 0.255 U 0.255 U 0.269 U 0.265 U 0.269 U 0.255 U 0.277 U 0.272 U 0.273 U

0.26 U 0.262 U 0.265 U 0.255 U 0.255 U 0.269 U 0.265 U 0.269 U 0.255 U 0.277 U 0.272 U 0.273 U

0.26 U 0.262 U 0.265 U 0.255 U 0.255 U 0.269 U 0.265 U 0.269 U 0.255 U 0.277 U 0.272 U 0.273 U

0.978 U 0.986 U 0.997 U 0.958 U 0.958 U 1.01 U 0.996 U 1.01 U 0.957 U 1.04 U 1.02 U 1.03 U

0.0811 U 0.0818 U 0.0827 U 0.0795 U 0.0795 U 0.084 U 0.0826 U 0.084 U 0.0794 U 0.0865 U 0.085 U 0.0851 U

0.0811 U 0.0818 U 0.0827 U 0.0795 U 0.0795 U 0.084 U 0.0826 U 0.084 U 0.0794 U 0.0865 U 0.085 U 0.0851 U

0.26 U 0.262 U 0.265 U 0.255 U 0.255 U 0.269 U 0.265 U 0.269 U 0.255 U 0.277 U 0.272 U 0.273 U

0.26 U 0.262 U 0.265 U 0.255 U 0.255 U 0.269 U 0.265 U 0.269 U 0.255 U 0.277 U 0.272 U 0.273 U

4.41 4.6 0.265 U 0.255 U 0.255 U 0.269 U 0.265 U 0.269 U 0.255 U 0.277 U 0.272 U 0.273 U

0.26 U 0.262 U 0.265 U 0.255 U 0.255 U 0.269 U 0.265 U 0.269 U 0.255 U 0.277 U 0.272 U 0.273 U

0.0811 U 0.0818 U 0.0827 U 0.0795 U 0.0795 U 0.084 U 0.0826 U 0.084 U 0.0794 U 0.0865 U 0.085 U 0.0851 U

0.26 U 0.262 U 0.265 U 0.255 U 0.255 U 0.269 U 0.265 U 0.269 U 0.255 U 0.277 U 0.272 U 0.273 U

0.0811 U 0.0818 U 0.0827 U 0.0795 U 0.0795 U 0.084 U 0.0826 U 0.084 U 0.0794 U 0.0865 U 0.085 U 0.0851 U

0.52 U 0.525 U 0.53 U 0.51 U 0.509 U 0.539 U 0.53 U 0.539 U 0.509 U 0.555 U 0.545 U 0.545 U

2.08 U 2.1 U 2.12 U 2.04 U 2.04 U 2.15 U 2.12 U 2.15 U 2.04 U 2.22 U 2.18 U 2.18 U

0.26 U 0.262 U 0.265 U 0.255 U 0.255 U 0.269 U 0.265 U 0.269 U 0.255 U 0.277 U 0.272 U 0.273 U

0.26 U 0.262 U 0.265 U 0.255 U 0.255 U 0.269 U 0.265 U 0.269 U 0.255 U 0.277 U 0.272 U 0.273 U

0.0811 U 0.0818 U 0.0827 U 0.0795 U 0.0795 U 0.084 U 0.0826 U 0.084 U 0.0794 U 0.0865 U 0.085 U 0.0851 U

0.26 U 0.262 U 0.265 U 0.255 U 0.255 U 0.269 U 0.265 U 0.269 U 0.255 U 0.277 U 0.272 U 0.273 U

0.978 U 0.986 U 0.997 U 0.958 U 0.958 U 1.01 U 0.996 U 1.01 U 0.957 U 1.04 U 1.02 U 1.03 U

1.04 U 1.05 U 1.06 U 1.02 U 1.02 U 1.08 U 1.06 U 1.08 U 1.02 U 1.11 U 1.09 U 1.09 U

0.26 U 0.262 U 0.265 U 0.255 U 0.255 U 0.269 U 0.265 U 0.269 U 0.255 U 0.277 U 0.272 U 0.273 U

0.26 U 0.262 U 0.265 U 0.255 U 0.255 U 0.269 U 0.265 U 0.269 U 0.255 U 0.277 U 0.272 U 0.273 U

0.645 U 0.65 U 0.658 U 0.632 U 0.632 U 0.668 U 0.657 U 0.668 U 0.631 U 0.688 U 0.675 U 0.676 U

0.26 U 0.262 U 0.265 U 0.255 U 0.255 U 0.269 U 0.265 U 0.269 U 0.255 U 0.277 U 0.272 U 0.273 U

0.26 U 0.262 U 0.265 U 0.255 U 0.255 U 0.269 U 0.265 U 0.269 U 0.255 U 0.277 U 0.272 U 0.273 U

0.26 U 0.262 U 0.265 U 0.255 U 0.255 U 0.269 U 0.265 U 0.269 U 0.255 U 0.277 U 0.272 U 0.273 U

0.0811 U 0.0818 U 0.0827 U 0.0795 U 0.0795 U 0.084 U 0.0826 U 0.084 U 0.0794 U 0.0865 U 0.085 U 0.0851 U

0.26 U 0.262 U 0.265 U 0.255 U 0.255 U 0.269 U 0.265 U 0.269 U 0.255 U 0.277 U 0.272 U 0.273 U

0.26 U 0.262 U 0.265 U 0.255 U 0.255 U 0.269 U 0.265 U 0.269 U 0.255 U 0.277 U 0.272 U 0.273 U

0.26 U 0.262 U 0.265 U 0.255 U 0.255 U 0.269 U 0.265 U 0.269 U 0.255 U 0.277 U 0.272 U 0.273 U

1.56 UJ 1.57 UJ 1.59 UJ 1.53 UJ 1.53 U 1.62 U 1.59 U 1.62 U 1.53 U 1.66 U 1.63 U 1.64 U

0.26 U 0.262 U 0.265 U 0.255 U 0.255 U 0.269 U 0.265 U 0.269 U 0.255 U 0.277 U 0.272 U 0.273 U

0.26 U 0.262 U 0.265 U 0.255 U 0.255 U 0.269 U 0.265 U 0.269 U 0.255 U 0.277 U 0.272 U 0.273 U

0.0811 U 0.0818 U 0.0827 U 0.0795 U 0.0795 U 0.084 U 0.0826 U 0.084 U 0.0794 U 0.0865 U 0.085 U 0.0851 U

0.0811 U 0.0818 U 0.0827 U 0.0795 U 0.0795 U 0.084 U 0.0826 U 0.084 U 0.0794 U 0.0865 U 0.085 U 0.0851 U

0.0811 U 0.0818 U 0.0827 U 0.0795 U 0.0795 U 0.084 U 0.0826 U 0.084 U 0.0794 U 0.0865 U 0.085 U 0.0851 U

0.26 U 0.262 U 0.265 U 0.255 U 0.255 U 0.269 U 0.265 U 0.269 U 0.255 U 0.277 U 0.272 U 0.273 U

0.26 U 0.262 U 0.265 U 0.255 U 0.255 U 0.269 U 0.265 U 0.269 U 0.255 U 0.277 U 0.272 U 0.273 U

0.322 U 0.325 U 0.329 U 0.316 U 0.316 U 0.334 U 0.328 U 0.334 U 0.316 U 0.344 U 0.338 U 0.338 U

0.26 U 0.262 U 0.265 U 0.255 U 0.255 U 0.269 U 0.265 U 0.269 U 0.255 U 0.277 U 0.272 U 0.273 U

0.26 U 0.262 U 0.265 U 0.255 U 0.255 U 0.269 U 0.265 U 0.269 U 0.255 U 0.277 U 0.272 U 0.273 U

0.0811 U 0.0818 U 0.0827 U 0.0795 U 0.0795 U 0.084 U 0.0826 U 0.084 U 0.0794 U 0.0865 U 0.085 U 0.0851 U

0.26 U 0.262 U 0.265 U 0.255 U 0.255 U 0.269 U 0.265 U 0.269 U 0.255 U 0.277 U 0.272 U 0.273 U

0.26 U 0.262 U 0.265 U 0.255 U 0.255 U 0.269 U 0.265 U 0.269 U 0.255 U 0.277 U 0.272 U 0.273 U

0.26 U 0.262 U 0.265 U 0.255 U 0.255 U 0.269 U 0.265 U 0.269 U 0.255 U 0.277 U 0.272 U 0.273 U

0.191 F 0.214 F 0.265 U 0.255 U 0.106 F 0.269 U 0.265 U 0.269 U 0.255 U 0.277 U 0.272 U 0.273 U

0.231 F 0.268 0.265 U 0.255 U 0.255 U 0.269 U 0.265 U 0.269 U 0.255 U 0.277 U 0.272 U 0.273 U

0.0811 U 0.0818 U 0.0827 U 0.0795 U 0.0795 U 0.084 U 0.0826 U 0.084 U 0.0794 U 0.0865 U 0.085 U 0.0851 U

0.0811 U 0.0818 U 0.0827 U 0.0795 U 0.0795 U 0.084 U 0.0826 U 0.084 U 0.0794 U 0.0865 U 0.085 U 0.0851 U

0.208 U 0.21 U 0.212 U 0.204 U 0.204 U 0.215 U 0.212 U 0.215 U 0.204 U 0.222 U 0.218 U 0.218 U

0.0811 U 0.0818 U 0.0827 U 0.0795 U 0.0795 U 0.084 U 0.0826 U 0.084 U 0.0794 U 0.0865 U 0.085 U 0.0851 U

0.26 U 0.262 U 0.265 U 0.255 U 0.255 U 0.269 U 0.265 U 0.269 U 0.255 U 0.277 U 0.272 U 0.273 U

0.26 U 0.262 U 0.265 U 0.255 U 0.255 U 0.269 U 0.265 U 0.269 U 0.255 U 0.277 U 0.272 U 0.273 U

0.0811 U 0.0818 U 0.0827 U 0.0795 U 0.0795 U 0.084 U 0.0826 U 0.084 U 0.0794 U 0.0865 U 0.085 U 0.0851 U

0.0811 U 0.0818 U 0.0827 U 0.0795 U 0.0795 U 0.084 U 0.0826 U 0.084 U 0.0794 U 0.0865 U 0.085 U 0.0851 U

0.26 U 0.262 U 0.265 U 0.255 U 0.255 U 0.269 U 0.265 U 0.269 U 0.255 U 0.277 U 0.272 U 0.273 U

2.1 2.19 0.265 U 0.255 U 0.255 U 0.269 U 0.265 U 0.269 U 0.255 U 0.277 U 0.272 U 0.273 U

0.0811 U 0.0818 U 0.0827 U 0.0795 U 0.0795 U 0.084 U 0.0826 U 0.084 U 0.0794 U 0.0865 U 0.085 U 0.0851 U

0.645 U 0.65 U 0.658 U 0.632 U 0.632 U 0.668 U 0.657 U 0.668 U 0.631 U 0.688 U 0.675 U 0.676 U

0.167 F 0.197 F 0.265 U 0.255 U 0.131 F 0.269 U 0.265 U 0.269 U 0.255 U 0.277 U 0.272 U 0.273 U

0.26 U 0.262 U 0.265 U 0.255 U 0.255 U 0.269 U 0.265 U 0.269 U 0.255 U 0.277 U 0.272 U 0.273 U

0.16 F 0.189 F 0.265 U 0.255 U 0.11 F 0.269 U 0.265 U 0.269 U 0.255 U 0.277 U 0.272 U 0.273 U

NA not analyzed

NE not established

PAL project action limit

PCL proposed cleanup level

SS surface soil

U Indicates analytes in not detected at the reported LOQ or LOD

UB Analyte considered not detected, based on an associated blank concentration.

UJ Potential low bias, possible false negative.

UK Analyte considered not detected, based on professional judgement of Validation Chemist.
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Table A-5 LSS - Assessment of Subsurface Soil Analytical Results

Location Identification
Field Sample Identification

Date Collected
Depth (feet)

Analyte (Units)

PCL PCL Basis

Volatile Organic Compounds (mg/Kg), Continued

Vinyl chloride NE none

Xylenes, Total NE none

Semi-Volatile Organic Compounds (mg/Kg)

1,2,4-Trichlorobenzene NE none

1,2-Dichlorobenzene NE none

1,3-Dichlorobenzene NE none

1,4-Dichlorobenzene NE none

2,4,5-Trichlorophenol NE none

2,4,6-Trichlorophenol NE none

2,4-Dichlorophenol NE none

2,4-Dimethyl phenol NE none

2,4-Dinitrophenol NE none

2,4-Dinitrotoluene NE none

2,6-Dinitrotoluene NE none

2-Chloronaphthalene NE none

2-Chlorophenol NE none

2-Methylnaphthalene NE none

2-Methylphenol (o-Cresol) NE none

2-Nitroaniline NE none

2-Nitrophenol NE none

3,3'-Dichlorobenzidine NE none

3-Nitroaniline NE none

4,6-Dinitro-2-methylphenol NE none

4-Bromophenyl phenyl ether NE none

4-Chloro-3-methylphenol NE none

4-Chloroaniline NE none

4-Chlorophenyl phenyl ether NE none

4-Nitroaniline NE none

4-Nitrophenol NE none

Acenaphthene NE none

Acenaphthylene NE none

Aniline NE none

Anthracene NE none

Azobenzene NE none

Benzo(a)anthracene 3.6 ADEC gw

Benzo(a)pyrene 2.1 ADEC gw

Benzo(b)fluoranthene 12 ADEC gw

Benzo(g,h,i)perylene NE none

Benzo(k)fluoranthene NE none

Benzoic acid NE none

Benzyl alcohol NE none

Benzyl butyl phthalate NE none

bis(2-chloroethoxy) Methane NE none

bis(2-chloroethyl) Ether NE none

bis(2-chloroisopropyl) Ether NE none

bis(2-ethylhexyl) Phthalate NE none

Chrysene NE none

Cresols, m & p NE none

Di-n-butyl phthalate NE none

Di-n-octylphthalate NE none

Dibenz(a,h)anthracene 4 ADEC gw

Dibenzofuran NE none

Diethyl Phthalate NE none

Dimethyl phthalate NE none

Fluoranthene NE none

Fluorene NE none

Hexachlorobenzene NE none

Hexachlorobutadiene NE none

Hexachlorocyclopentadiene NE none

Hexachloroethane NE none

Indeno(1,2,3-c,d)Pyrene NE none

Isophorone NE none

n-Nitroso-di-n-propylamine NE none

n-Nitrosodimethylamine NE none

n-Nitrosodiphenylamine NE none

Naphthalene NE none

Nitrobenzene NE none

Pentachlorophenol NE none

Phenanthrene NE none

Phenol NE none

Pyrene NE none
 

 

Notes:

1.62 Concentration that exceeds the selected PCL

Bold Bolded result indicates positively identified compound.

italics Italicized result indicates analyte reported to the limit of detection

AAC Alaska Administrative Code

ADEC Alaska Department of Environmental Conservation

B Analyte detected in an associated blank.

D Sample dilution required for analysis; reported values reflect the dilution.

F Analyte was positively identified but the reported concentration is estimated; reported  

concentration is than the LOQ, but greater than the LOD.

gw migration to groundwater; from 18 AAC 75 Table B1 or B2

LOD limit of detection

LOQ limit of quantitation

TP02LSS TP03LSS TP03LSS TP03LSS Dup TP04LSS TP04LSS TP05LSS TP06LSS TP06LSS TP09LSS TP10LSS
10NSS002TP02LSS 10NSS001TP03LSS 10NSS002TP03LSS 10NSS202TP03LSS 10NSS001TP04LSS 10NSS002TP04LSS 10NSS002TP05LSS 10NSS001TP06LSS 10NSS002TP06LSS 10NSS001TP09LSS 10NSS001TP10LSS

8/23/2010 8/23/2010 8/23/2010 8/23/2010 8/23/2010 8/23/2010 8/23/2010 8/23/2010 8/23/2010 9/2/2010 9/2/2010
6 2 6 6 8 8 4 2 2 2.3 2.3

0.00635 U 0.00619 U 0.0054 U 0.00555 U 0.0051 U 0.00561 U 0.00593 U 0.00582 U 0.00668 U 0.0053 U 0.00628 U

0.061 U 0.0595 U 0.0519 U 0.0534 U 0.049 U 0.0539 U 0.0571 U 0.0278 F 0.0328 F 0.053 F 0.0483 F

0.273 U 0.267 U 0.264 U 0.262 U 0.267 U 0.262 U 0.272 U 0.423 U 0.426 U 0.26 U 0.282 U

0.273 U 0.267 U 0.264 U 0.262 U 0.267 U 0.262 U 0.272 U 1.36 U,D 1.37 U,D 0.26 U 0.282 U

0.273 U 0.267 U 0.264 U 0.262 U 0.267 U 0.262 U 0.272 U 1.36 U,D 1.37 U,D 0.26 U 0.282 U

0.0853 U 0.0833 U 0.0824 U 0.0818 U 0.0833 U 0.0818 U 0.0848 U 0.423 U 0.426 U 0.0811 U 0.0879 U

0.273 U 0.267 U 0.264 U 0.262 U 0.267 U 0.262 U 0.272 U 1.36 U,D 1.37 U,D 0.26 U 0.282 U

0.273 U 0.267 U 0.264 U 0.262 U 0.267 U 0.262 U 0.272 U 0.423 U 0.426 U 0.26 U 0.282 U

0.273 U 0.267 U 0.264 U 0.262 U 0.267 U 0.262 U 0.272 U 0.423 U 0.426 U 0.26 U 0.282 U

0.273 U 0.267 U 0.264 U 0.262 U 0.267 U 0.262 U 0.272 U 1.36 U,D 1.37 U,D 0.26 U 0.282 U

1.03 U 1 U 0.993 U 0.986 U 1 U 0.985 U 1.02 U 5.1 U 5.14 U 0.978 U 1.06 U

0.0853 U 0.0833 U 0.0824 U 0.0818 U 0.0833 U 0.0818 U 0.0848 U 0.423 U 0.426 U 0.0811 U 0.0879 U

0.0853 U 0.0833 U 0.0824 U 0.0818 U 0.0833 U 0.0818 U 0.0848 U 0.423 U 0.426 U 0.0811 U 0.0879 U

0.273 U 0.267 U 0.264 U 0.262 U 0.267 U 0.262 U 0.272 U 1.36 U,D 1.37 U,D 0.26 U 0.282 U

0.273 U 0.267 U 0.264 U 0.262 U 0.267 U 0.262 U 0.272 U 0.423 U 0.426 U 0.26 U 0.282 U

0.273 U 0.267 U 0.264 U 0.262 U 0.267 U 0.262 U 0.272 U 2.44 D 1.68 D 0.26 U 0.282 U

0.273 U 0.267 U 0.264 U 0.262 U 0.267 U 0.262 U 0.272 U 1.36 U,D 1.37 U,D 0.26 U 0.282 U

0.0853 U 0.0833 U 0.0824 U 0.0818 U 0.0833 U 0.0818 U 0.0848 U 0.423 U 0.426 U 0.0811 U 0.0879 U

0.273 U 0.267 U 0.264 U 0.262 U 0.267 U 0.262 U 0.272 U 1.36 U,D 1.37 U,D 0.26 U 0.282 U

0.0853 U 0.0833 U 0.0824 U 0.0818 U 0.0833 U 0.0818 U 0.0848 U 0.423 U 0.426 U 0.0811 U 0.0879 U

0.547 U 0.534 U 0.528 U 0.524 U 0.534 U 0.524 U 0.544 U 2.71 U,D 2.73 U,D 0.52 U 0.563 U

2.19 U 2.14 U 2.11 U 2.1 U 2.14 U 2.1 U 2.17 U 10.9 U,D 10.9 U,D 2.08 U 2.25 U

0.273 U 0.267 U 0.264 U 0.262 U 0.267 U 0.262 U 0.272 U 1.36 U,D 1.37 U,D 0.26 U 0.282 U

0.273 U 0.267 U 0.264 U 0.262 U 0.267 U 0.262 U 0.272 U 1.36 U,D 1.37 U,D 0.26 U 0.282 U

0.0853 U 0.0833 U 0.0824 U 0.0818 U 0.0833 U 0.0818 U 0.0848 U 0.423 U 0.426 U 0.0811 U 0.0879 U

0.273 U 0.267 U 0.264 U 0.262 U 0.267 U 0.262 U 0.272 U 1.36 U,D 1.37 U,D 0.26 U 0.282 U

1.03 U 1 U 0.993 U 0.986 U 1 U 0.985 U 1.02 U 5.1 U 5.14 U 0.978 U 1.06 U

1.09 U 1.07 U 1.06 U 1.05 U 1.07 U 1.05 U 1.09 U 5.43 U,D 5.46 U,D 1.04 U 1.13 U

0.273 U 0.267 U 0.264 U 0.262 U 0.267 U 0.262 U 0.272 U 15.3 D 14 D 0.26 U 0.282 U

0.273 U 0.267 U 0.264 U 0.262 U 0.267 U 0.262 U 0.272 U 1.36 U,D 1.37 U,D 0.26 U 0.282 U

0.678 U 0.662 U 0.655 U 0.65 U 0.662 U 0.65 U 0.674 U 3.37 U 3.39 U 0.645 U 0.699 U

0.273 U 0.267 U 0.264 U 0.262 U 0.267 U 0.262 U 0.272 U 24.1 D 26 D 0.26 U 0.282 U

0.273 U 0.267 U 0.264 U 0.262 U 0.267 U 0.262 U 0.272 U 1.36 U,D 1.37 U,D 0.26 U 0.282 U

0.273 U 0.267 U 0.264 U 0.262 U 0.267 U 0.262 U 0.272 U 37 D 32 D 0.26 U 0.133 F

0.0853 U 0.0833 U 0.0824 U 0.0818 U 0.0833 U 0.0818 U 0.0848 U 35.7 D 30.4 D 0.0811 U 0.112 F

0.273 U 0.267 U 0.264 U 0.262 U 0.267 U 0.262 U 0.272 U 40.1 D 31.8 D 0.26 U 0.124 F

0.273 U 0.267 U 0.264 U 0.262 U 0.267 U 0.262 U 0.272 U 17.1 D 15.3 D 0.26 U 0.282 U

0.273 U 0.267 U 0.264 U 0.262 U 0.267 U 0.262 U 0.272 U 10.8 D 10.8 D 0.26 U 0.282 U

1.64 U 1.6 U 1.58 U 1.57 U 1.6 U 1.57 U 1.63 U 8.14 U,D 8.2 U,D 1.56 U 1.69 U

0.273 U 0.267 U 0.264 U 0.262 U 0.267 U 0.262 U 0.272 U 0.423 U 0.426 U 0.26 U 0.282 U

0.273 U 0.267 U 0.264 U 0.262 U 0.267 U 0.262 U 0.272 U 1.36 U,D 1.37 U,D 0.26 U 0.282 U

0.0853 U 0.0833 U 0.0824 U 0.0818 U 0.0833 U 0.0818 U 0.0848 U 0.423 U 0.426 U 0.0811 U 0.0879 U

0.0853 U 0.0833 U 0.0824 U 0.0818 U 0.0833 U 0.0818 U 0.0848 U 0.423 U 0.426 U 0.0811 U 0.0879 U

0.0853 U 0.0833 U 0.0824 U 0.0818 U 0.0833 U 0.0818 U 0.0848 U 0.423 U 0.426 U 0.0811 U 0.0879 U

0.273 U 0.267 U 0.264 U 0.262 U 0.267 U 0.262 U 0.272 U 1.36 U,D 1.37 U,D 0.26 U 0.282 U

0.273 U 0.267 U 0.264 U 0.262 U 0.267 U 0.262 U 0.272 U 43.4 D 38.7 D 0.26 U 0.139 F

0.339 U 0.331 U 0.327 U 0.325 U 0.331 U 0.325 U 0.337 U 1.68 U 1.69 U 0.322 U 0.349 U

0.273 U 0.267 U 0.264 U 0.262 U 0.267 U 0.262 U 0.272 U 1.36 U,D 1.37 U,D 0.26 U 0.282 U

0.273 U 0.267 U 0.264 U 0.262 U 0.267 U 0.262 U 0.272 U 1.36 U,D 1.37 U,D 0.26 U 0.282 U

0.0853 U 0.0833 U 0.0824 U 0.0818 U 0.0833 U 0.0818 U 0.0848 U 6.12 D 4.14 D 0.0811 U 0.0879 U

0.273 U 0.267 U 0.264 U 0.262 U 0.267 U 0.262 U 0.272 U 7.09 D 6.28 D 0.26 U 0.282 U

0.273 U 0.267 U 0.264 U 0.262 U 0.267 U 0.262 U 0.272 U 1.36 U,D 1.37 U,D 0.26 U 0.282 U

0.273 U 0.267 U 0.264 U 0.262 U 0.267 U 0.262 U 0.272 U 1.36 U,D 1.37 U,D 0.26 U 0.282 U

0.273 U 0.267 U 0.264 U 0.262 U 0.267 U 0.262 U 0.272 U 80.6 D 73.4 D 0.12 F 0.297

0.273 U 0.267 U 0.264 U 0.262 U 0.267 U 0.262 U 0.272 U 15.1 D 13.9 D 0.26 U 0.282 U

0.0853 U 0.0833 U 0.0824 U 0.0818 U 0.0833 U 0.0818 U 0.0848 U 0.423 U 0.426 U 0.0811 U 0.0879 U

0.0853 U 0.0833 U 0.0824 U 0.0818 U 0.0833 U 0.0818 U 0.0848 U 0.423 U 0.426 U 0.0811 U 0.0879 U

0.219 U 0.214 U 0.211 U 0.21 U 0.214 U 0.21 U 0.217 U 1.09 U 1.09 U 0.208 U 0.225 U

0.0853 U 0.0833 U 0.0824 U 0.0818 U 0.0833 U 0.0818 U 0.0848 U 0.423 U 0.426 U 0.0811 U 0.0879 U

0.273 U 0.267 U 0.264 U 0.262 U 0.267 U 0.262 U 0.272 U 16.1 D 14.7 D 0.26 U 0.282 U

0.273 U 0.267 U 0.264 U 0.262 U 0.267 U 0.262 U 0.272 U 1.36 U,D 1.37 U,D 0.26 U 0.282 U

0.0853 U 0.0833 U 0.0824 U 0.0818 U 0.0833 U 0.0818 U 0.0848 U 0.423 U 0.426 U 0.0811 U 0.0879 U

0.0853 U 0.0833 U 0.0824 U 0.0818 U 0.0833 U 0.0818 U 0.0848 U 0.423 U 0.426 U 0.0811 U 0.0879 U

0.273 U 0.267 U 0.264 U 0.262 U 0.267 U 0.262 U 0.272 U 1.36 U,D 1.37 U,D 0.26 U 0.282 U

0.273 U 0.267 U 0.264 U 0.262 U 0.267 U 0.262 U 0.272 U 2.91 D 1.9 D 0.26 U 0.282 U

0.0853 U 0.0833 U 0.0824 U 0.0818 U 0.0833 U 0.0818 U 0.0848 U 0.423 U 0.426 U 0.0811 U 0.0879 U

0.678 U 0.662 U 0.655 U 0.65 U 0.662 U 0.65 U 0.674 U 3.37 U 3.39 U 0.645 U 0.699 U

0.273 U 0.267 U 0.264 U 0.262 U 0.267 U 0.262 U 0.272 U 60.1 D 51.1 D 0.124 F 0.264 F

0.273 U 0.267 U 0.264 U 0.262 U 0.267 U 0.262 U 0.272 U 1.36 U,D 1.37 U,D 0.26 U 0.282 U

0.273 U 0.267 U 0.264 U 0.262 U 0.267 U 0.262 U 0.272 U 78 D 71.3 D 0.119 F 0.264 F

NA not analyzed

NE not established

PAL project action limit

PCL proposed cleanup level

SS surface soil

U Indicates analytes in not detected at the reported LOQ or LOD

UB Analyte considered not detected, based on an associated blank concentration.

UJ Potential low bias, possible false negative.

UK Analyte considered not detected, based on professional judgement of Validation Chemist.
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Table A-6 LSS - Assessment of Water Analytical Results

Location Identification MW02LSS MW03LSS MW03LSS Dup MW04LSS MW05LSS MW06LSS MW07LSS MW10LSS

Field Sample Identification 10NSS001GW02LSS 10NSS001GW03LSS 10NSS201GW03LSS 10NSS001GW04LSS 10NSS001GW05LSS 10NSS001GW06LSS 10NSS001GW07LSS 10NSS001GW10LSS

Date Collected 9/1/2010 8/31/2010 8/31/2010 9/1/2010 8/31/2010 9/1/2010 9/1/2010 8/31/2010 9/14/2010

Matrix Groundwater Groundwater Groundwater Groundwater Water Groundwater Groundwater Groundwater

Analyte (Units)
PCL PCL Basis

Total Petroluem Hydrocarbons (mg/L)

Gasoline Range Organics NE none 0.1 U 0.252 J+ 0.209 J+ 0.1 U 0.1 U 0.1 U 0.383 0.1 U

Diesel Range Organics 0.308 RBCL 1.72 29.4 D 27.9 D 0.259 U 0.405 F 0.27 U 9.28 0.403 F

Residual Range Organics NE none 0.468 F 0.679 B 0.699 B 0.518 U 0.267 F,B 0.541 U 1.03 0.335 F,B

Metals (mg/L) Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved

Arsenic 0.000327 RBCL 0.0158 0.0031 F 0.0236 0.00396 F 0.0322 0.00454 F 0.0285 0.0015 U 0.0177 0.0015 U 0.0015 U 0.0015 U 0.00874 0.00479 F 0.028 0.00681 NA NA

Barium NE none 0.345 0.0213 0.414 0.045 0.442 0.0446 0.526 0.0326 0.964 0.0519 0.0372 0.0361 0.21 0.104 0.475 J+ 0.141 J+ NA NA

Cadmium NE none 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.00107 F 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U NA NA

Chromium NE none 0.0475 0.004 U 0.0393 0.004 U 0.0525 0.004 U 0.0797 0.004 U 0.0607 0.004 U 0.004 U 0.004 U 0.017 0.004 U 0.0857 0.0159 NA NA

Chromium, Hexavalent NE none NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Lead 0.015 ADEC gw 0.0233 0.001 U 0.0317 0.001 U 0.0333 0.001 U 0.0254 0.001 U 0.025 0.001 U 0.001 U 0.001 U 0.00777 0.001 U 0.0276 0.00608 NA NA

Mercury NE none 7.44E-05 F 0.0002 U 0.000299 0.0002 U 0.000157 F 0.0002 U 0.000123 F 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U NA NA 0.0002 U 0.0002 U

Nickel NE none 0.0549 0.00374 0.0472 0.00257 0.0606 0.00264 0.0613 0.00268 0.0798 0.00252 0.00108 F 0.00113 F 0.0159 0.0039 0.0662 0.0142 NA NA

Selenium NE none 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U NA NA

Silver NE none 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U NA NA

Vanadium 0.0307 RBCL 0.0937 0.02 U 0.0895 0.02 U 0.109 0.02 U 0.0874 0.02 U 0.126 0.02 U 0.02 U 0.02 U 0.0329 0.02 U 0.137 0.0327 NA NA

Volatile Organic Compounds (mg/L)
1,1,1-Trichloroethane NE none 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.00686 0.001 U 0.001 U

1,1-Dichloroethane NE none 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.00035 F 0.001 U 0.001 U

1,2,4-Trimethylbenzene NE none 0.001 U 0.00357 0.00376 0.001 U 0.001 U 0.001 U 0.0356 D 0.001 U

1,2-Dichloroethane NE none 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.00052 0.0005 U 0.0005 U

1,3,5-Trimethylbenzene NE none 0.001 U 0.00809 0.00805 0.001 U 0.001 U 0.001 U 0.0164 0.001 U

Benzene 0.005 ADEC gw 0.0004 U 0.00108 0.00111 0.0004 U 0.0004 U 0.0004 U 0.00539 0.0004 U

Carbon disulfide NE none 0.002 U 0.002 U 0.002 U 0.00083 F 0.002 U 0.002 U 0.002 U 0.002 U

Chloromethane NE none 0.00033 F 0.00053 F 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U

Ethylbenzene NE none 0.001 U 0.0072 0.00717 0.001 U 0.001 U 0.001 U 0.00713 0.001 U

Isopropylbenzene NE none 0.001 U 0.0099 0.00965 0.001 U 0.001 U 0.001 U 0.00478 0.001 U

m,p-Xylene (Sum of isomers) NE none 0.002 U 0.00192 F 0.00187 F 0.002 U 0.002 U 0.002 U 0.0196 0.002 U

4-Methyl-2-pentanone (MIBK) NE none 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.00468 F 0.01 U

Methylene chloride NE none 0.0011 F,B 0.001 U 0.001 U 0.001 U 0.001 U 0.00121 F,B 0.00104 F,B 0.0011 F,B

n-Butylbenzene NE none 0.001 U 0.00623 0.00975 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U

n-Propylbenzene NE none 0.001 U 0.0117 0.0114 0.001 U 0.001 U 0.001 U 0.00356 0.001 U

Naphthalene 0.0163 RBCL 0.00176 F 0.0677 0.0685 0.002 U 0.002 U 0.002 U 0.168 D 0.002 U

o-Xylene NE none 0.001 U 0.00071 F 0.00071 F 0.001 U 0.001 U 0.001 U 0.00313 0.001 U

p-Isopropyltoluene NE none 0.00052 F 0.00726 0.00695 0.001 U 0.001 U 0.001 U 0.00947 0.001 U

sec-Butylbenzene NE none 0.001 U 0.00998 0.00959 0.001 U 0.001 U 0.001 U 0.00287 0.001 U

t-Butylbenzene NE none 0.001 U 0.00071 F 0.00077 F 0.001 U 0.001 U 0.001 U 0.00074 F 0.001 U

Toluene NE none 0.001 U 0.00032 F 0.00032 F 0.001 U 0.001 U 0.001 U 0.00128 0.001 U

Trichloroethylene (TCE) 0.00256 RBCL 0.00062 F 0.0007 F 0.00069 F 0.00372 0.001 U 0.0175 0.001 U 0.001 U

Xylenes, Total NE none 0.003 U 0.00263 F 0.00258 F 0.003 U 0.003 U 0.003 U 0.0227 0.003 U

Semi-Volatile Organic Compounds (SW8270C) (mg/L)

2-Methylnaphthalene 0.0257 RBCL 0.0101 U 0.0735 0.0702 0.0105 U 0.0108 U 0.0106 U 0.0466 0.0105 U

Acenaphthene NE none 0.0101 U 0.0036 F 0.0033 F 0.0105 U 0.0108 U 0.0106 U 0.0101 U 0.0105 U

Fluorene NE none 0.0101 U 0.0039 F 0.0034 F 0.0105 U 0.0108 U 0.0106 U 0.0101 U 0.0105 U

Naphthalene 0.0163 RBCL 0.0101 U 0.0662 0.0657 0.0105 U 0.0108 U 0.0106 U 0.0611 0.0105 U 0.0163 

Notes: Only analytes with at least one positively-identified result (concentration in Bold) are shown. 

123 Concentration that exceeds the selected PCL

Bold Bolded result indicates positively identified compound.

italics Italicized result indicates analyte reported to the limit of detection

AAC Alska Administrative Code

ADEC Alaska Department of Environmental Conservation

B Analyte detected in an associated blank.

D Sample dilution required for analysis; reported values reflect the dilution.

F Analyte was positively identified but the reported concentration is estimated; reported concentration is less than the LOQ but greater than the LOD

gw groundwater; from 18 AAC 75 Table C

J+ Data are estimated, potentially biased high, based on associated quality control data.

LOD limit of detection

LOQ limit of quantitation

mg/L milligrams per liter

NA not analyzed

NE not established

PCL proposed cleanup level

RBCL Human health risk-based cleanup levels; from USAF, 2012c

U Indicates analytes not detected at the reported LOQ or LOD.
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Table A-7 Area A - Assessment of Surface Soil Analytical Results

Location Identification SS01ARA SS02ARA SS02ARA SS03ARA SS03ARA SS03ARA Dup SS12ARA SS15ARA SS16ARA SS16ARA SS17ARA SS17ARA SS19ARA

Field Sample Identification 10NSS001SS01ARA 10NSS001SS02ARA 10NSS001SS02ARA 10NSS001SS03ARA 10NSS001SS03ARA 10NSS201SS03ARA 10NSS001SS12ARA 10NSS001SS15ARA 10NSS001SS16ARA 10NSS001SS16ARA 10NSS001SS17ARA 10NSS001SS17ARA 10NSS001SS19ARA

Date Collected 8/27/2010 8/27/2010 10/14/2010 8/27/2010 10/14/2010 10/14/2010 8/27/2010 8/27/2010 8/27/2010 10/14/2010 8/27/2010 10/14/2010 8/27/2010

Depth (feet) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Analyte (Units)
PCL PCL Basis

Total Petroleum Hydrocarbons (mg/Kg)
Gasoline Range Organics (GRO) NE none 2.86 U 4.24 U 1.71 F,B 1.61 F,B 1.27 F,B 1.35 F,B 3.63 U 1.62 F,B

Diesel Range Organics (DRO) 2998 RBCL 58.5 F 370 D 2220 D 25.9 29.6 206 D 1190 D 4290 D

Residual Range Organics (RRO) 496 ERBCL 501 D,B 814 D 163 B 234 B 17 F 655 D 301 20600 D

Metals (mg/Kg)
Arsenic NE none 6.57 7.12 6.11 8.87 5.25 8.2 8.58 8.47

Barium NE none 114 77.8 69.1 71.9 118 105 119 830

Cadmium NE none 0.283 0.212 F 0.0903 F 0.0739 F 0.0865 F 3.06 0.138 F 1.21

Chromium NE none 36.9 39.4 46.7 34.4 29.3 38.7 41.2 34.8

Chromium, Hexavalent/SW7196 NE none NA NA 0.29 F NA 0.32 F 0.3 F NA NA NA 0.57 UJ NA 0.19 F NA

Lead NE none 10.8 51.8 7.73 12.9 5.37 21.8 8.49 108

Nickel NE none 36 39.7 52.2 31.6 27.7 38.6 42 31.6
Selenium NE none 0.217 F 0.186 F 0.478 F 0.243 F 0.166 F 0.255 F 0.234 F 0.314 F

Silver NE none 0.058 F 0.0702 F 0.0731 F 0.0599 F 0.0382 F 0.0731 F 0.0525 F 0.0764 F

Vanadium NE none 53.2 53 54.2 52.7 50.3 54.1 52.5 48.8
Mercury NE none 0.0334 F 0.096 0.0365 F 0.0689 0.0167 F 0.0429 F 0.0393 F 0.0776

Volatile Organic Compounds (mg/Kg)

1,2,4-Trimethylbenzene NE none 0.0286 U 0.0849 U 0.09 U 0.0954 U 0.0685 U 0.0879 U 0.0725 U 0.0889 U

1,3,5-Trimethylbenzene NE none 0.0286 U 0.0424 U 0.045 U 0.0477 U 0.0343 U 0.0439 U 0.0363 U 0.0444 U

Ethylbenzene NE none 0.0286 U 0.0424 U 0.045 U 0.0477 U 0.0343 U 0.0439 U 0.0363 U 0.0444 U

m,p-Xylene (Sum of isomers) NE none 0.0573 U 0.0849 U 0.09 U 0.0954 U 0.0685 U 0.0879 U 0.0725 U 0.0889 U

Methylene chloride NE none 0.0355 U 0.0526 U 0.0558 U 0.125 F,UB 0.0425 U 0.0545 U 0.045 U 0.0551 U

n-Butylbenzene NE none 0.0286 U 0.0424 U 0.045 U 0.0477 U 0.0343 U 0.0439 U 0.0363 U 0.0444 U

n-Propylbenzene NE none 0.0286 U 0.0424 U 0.045 U 0.0477 U 0.0343 U 0.0439 U 0.0363 U 0.0444 U

o-Xylene NE none 0.0286 U 0.0849 U 0.09 U 0.0954 U 0.0685 U 0.0879 U 0.0725 U 0.0889 U

Toluene NE none 0.0115 F 0.0849 U 0.09 U 0.0954 U 0.024 F 0.0879 U 0.0725 U 0.0889 U

Trichloroethene (TCE) NE none 0.00894 U 0.0132 U 0.014 U 0.0149 U 0.0107 U 0.0137 U 0.0113 U 0.0818

Xylenes, Total NE none 0.0859 U 0.17 U 0.18 U 0.191 U 0.137 U 0.176 U 0.145 U 0.178 U

Semi-Volatile Organic Compounds (mg/Kg)

Benzoic acid NE none 1.61 U 1.31 F 1.75 U 1.31 F 1.62 U 1.24 F 1.68 U 50.4 U,D  

Notes: Only analytes with at least one positively-identified result (concentration in Bold) are shown. 

2.19 Concentration that exceeds the PCL

Bold Bolded result indicates positively identified compound.

Italic Italicized result indicates analyte reported to the laboratory detection limit.

B Analyte detected in an associated blank.

D Sample dilution required for analysis; reported values reflect the dilution.

ERBCL ecological risk-based cleanup levels; from USAF, 2012c

F Analyte was positively identified but the reported concentration is estimated;  reported concentration is less than the LOQ but greater than the LOD.

LOD Limit of detection

LOQ Limit of quantitation

mg/Kg milligrams per kilogram

NA not analyzed

NE none established

PCL proposed cleanup level

RBCL risk-based cleanup levels; from USAF, 2012c

U Analyte not detected at the reported LOQ or LOD

UB Analyte considered not detected, based on an associated blank concentration.

UK Analyte considered not detected, based on professional judgment of Validation Chemist.

UJ Potential low bias, possible false negative.
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Table A-7 Area A - Assessment of Surface Soil Analytical Results

Location Identification

Field Sample Identification

Date Collected

Depth (feet)

Analyte (Units)
PCL PCL Basis

Total Petroleum Hydrocarbons (mg/Kg)
Gasoline Range Organics (GRO) NE none
Diesel Range Organics (DRO) 2998 RBCL
Residual Range Organics (RRO) 496 ERBCL

Metals (mg/Kg)
Arsenic NE none
Barium NE none
Cadmium NE none
Chromium NE none
Chromium, Hexavalent/SW7196 NE none
Lead NE none
Nickel NE none
Selenium NE none
Silver NE none
Vanadium NE none
Mercury NE none

Volatile Organic Compounds (mg/Kg)

1,2,4-Trimethylbenzene NE none

1,3,5-Trimethylbenzene NE none

Ethylbenzene NE none

m,p-Xylene (Sum of isomers) NE none

Methylene chloride NE none

n-Butylbenzene NE none

n-Propylbenzene NE none

o-Xylene NE none

Toluene NE none

Trichloroethene (TCE) NE none

Xylenes, Total NE none

Semi-Volatile Organic Compounds (mg/Kg)

Benzoic acid NE none  

Notes: Only analytes with at least one positively-identified result (concentration in Bold

2.19 Concentration that exceeds the PCL

Bold Bolded result indicates positively identified compound.

Italic Italicized result indicates analyte reported to the laboratory detection limit.

B Analyte detected in an associated blank.

D Sample dilution required for analysis; reported values reflect the dilution.

ERBCL ecological risk-based cleanup levels; from USAF, 2012c

F Analyte was positively identified but the reported concentration is estimated;  reported concentration is less than the LOQ but greater than the LOD.

LOD Limit of detection

LOQ Limit of quantitation

mg/Kg milligrams per kilogram

NA not analyzed

NE none established

PCL proposed cleanup level

RBCL risk-based cleanup levels; from USAF, 2012c

U Analyte not detected at the reported LOQ or LOD

UB Analyte considered not detected, based on an associated blank concentration.

UK Analyte considered not detected, based on professional judgment of Validation Chemist.

UJ Potential low bias, possible false negative.

SS19ARA SS19ARA Dup SS23ARA SS25ARA SS25ARA SS25ARA SS26ARA SS26ARA SS27ARA SS27ARA SS28ARA SS28ARA SS29ARA TP06ARA

10NSS001SS19ARA 10NSS201SS19ARA 10NSS001SS23ARA 10NSS001SS25ARA 10NSS001SS25ARA 10NSS201SS25ARA 10NSS001SS26ARA 10NSS001SS26ARA 10NSS001SS27ARA 10NSS001SS27ARA 10NSS001SS28ARA 10NSS001SS28ARA 10NSS001SS29ARA 10NSS001TP06ARA

10/14/2010 8/27/2010 8/27/2010 8/27/2010 10/14/2010 10/14/2010 8/27/2010 10/14/2010 8/27/2010 10/14/2010 8/27/2010 10/14/2010 9/2/2010 10/14/2010

0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 1.5 - 2

1.59 F,B 4.77 U 2.94 U 3.54 U 3.64 U 2.46 U 1.09 F

3400 D 4240 D 29.8 41.3 F 40.6 U 22.3 F 19200 D

16300 D 3560 D 245 288 D 330 D 182 161000 D

8.37 7.46 9.01 7.54 8.88 7.04 8.06

908 121 81.7 79.9 110 117 98.5

1.2 0.206 F 0.0803 F 0.207 U 0.122 F 0.466 0.0861 F

38.6 37.6 51.4 42.7 57.4 43.3 37.7

1.98 NA NA NA 0.58 U 0.58 U NA 1.02 NA 0.13 F NA 0.55 U NA 0.84

116 11.5 7.6 9.72 8.47 27.8 9

35.5 38 45.9 32.9 41.9 40.8 36.6
0.234 F 0.333 F 0.444 F 0.316 F 0.425 F 0.339 F 0.194 F

0.0672 F 0.0596 F 0.0851 F 0.0904 F 0.0735 F 0.113 F 0.0344 F

52.9 55.5 58.2 50.9 63.3 55.2 49.1
0.0518 0.0695 0.0574 0.0682 0.047 F 0.11 0.0435 U

0.0907 U 0.0954 U 0.0294 U 0.0354 U 0.0364 U 0.0246 U 0.0438 U

0.0453 U 0.0477 U 0.0294 U 0.0354 U 0.0364 U 0.0246 U 0.0219 U

0.0453 U 0.0477 U 0.0294 U 0.0354 U 0.0364 U 0.0246 U 0.0219 U

0.0907 U 0.0954 U 0.0589 U 0.0707 U 0.0728 U 0.0491 U 0.0438 U

0.0562 U 0.0592 U 0.0907 F,UB 0.0481 F,UB 0.116 F,UB 0.0305 U 0.0504 UK,F

0.0453 U 0.0477 U 0.0294 U 0.0354 U 0.0364 U 0.0246 U 0.0219 U

0.0453 U 0.0477 U 0.0294 U 0.0354 U 0.0364 U 0.0246 U 0.0219 U

0.0907 U 0.0954 U 0.0294 U 0.0354 U 0.0364 U 0.0246 U 0.0438 U

0.0907 U 0.0954 U 0.0294 U 0.0354 U 0.0364 U 0.0246 U 0.0438 U

0.0816 0.0149 U 0.00918 U 0.011 U 0.0114 U 0.00766 U 0.00683 U

0.181 U 0.191 U 0.0883 U 0.106 U 0.109 U 0.0737 U 0.0876 U

44.4 U,D 1.72 U 1.29 F 1.52 F 1.95 U 1.71 U 48.1 U,D
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Table A-8 Area A - Assessment of Subsurface Soil Analytical Results

Location Identification TP01ARA TP01ARA TP01ARA Dup TP02ARA TP02ARA TP03ARA TP03ARA TP04ARA TP04ARA TP05ARA
Field Sample Identification 10NSS001TP01ARA 10NSS002TP01ARA 10NSS201TP01ARA 10NSS001TP02ARA 10NSS002TP02ARA 10NSS001TP03ARA 10NSS002TP03ARA 10NSS001TP04ARA 10NSS002TP04ARA 10NSS001TP05ARA

Date Collected 8/24/2010 8/24/2010 8/24/2010 8/24/2010 8/24/2010 8/24/2010 8/24/2010 8/24/2010 8/24/2010 8/24/2010
Depth (feet) 7 7 7 5 5 6 6 5 11 6

Analyte (Units)
PCL PCL Basis

Total Petroleum Hydrocarbons (mg/Kg)
Gasoline Range Organics (GRO) NE none 2 U 1.89 U 1.79 U 2.41 U 2 U 2.22 B 2.38 B 0.842 F,B 0.881 F,B 1.57 F,B
Diesel Range Organics (DRO) 2998 RBCL 21.2 U 21.1 U 21.3 U 21.6 U 21.8 U 2360 D 2120 D 21.1 U 21.2 U 98.4
Residual Range Organics (RRO) NE none 21.2 U 21.1 U 21.3 U 21.6 U 21.8 U 87 94.2 21.1 U 21.2 U 79.1

Metals (mg/Kg)
Arsenic NE none 6.99 6.71 7.16 6.97 6.14 6.03 6.18 5.4 9.94 10.3
Barium NE none 115 126 126 149 115 105 95.3 88.8 119 67

Cadmium NE none 0.0892 F 0.111 F 0.113 F 0.116 F 0.105 F 0.114 F 0.107 F 0.0752 F 0.124 F 0.105 F
Chromium 38.0 Background 28.3 34.3 29.7 38.7 45.1 32.9 31.3 22.4 30.4 22.3
Chromium, Hexavalent/SW7196 NE none NA NA NA NA NA NA NA NA NA NA
Lead NE none 6.85 6.94 6.24 6.03 5.92 5.93 6.42 4.58 9.05 12
Nickel NE none 26.5 31.1 33.3 38.1 39.3 30.4 27.9 39.6 36.9 25.6
Selenium NE none 0.496 U 0.509 U 0.513 U 0.51 U 0.509 U 0.502 U 0.5 U 0.525 U 0.162 F 0.509 U
Silver NE none 0.0553 F 0.0671 F 0.0562 F 0.0586 F 0.0746 F 0.0524 F 0.0506 F 0.039 F 0.11 0.102
Vanadium NE none 41.5 52 53.5 49.6 49 55.1 47.8 38.1 56.6 41.3 J+
Mercury NE none 0.0561 0.0443 0.0515 0.0649 0.0884 0.0339 F 0.0505 0.0455 0.238 0.123

Volatile Organic Compounds (mg/Kg)
1,2,4-Trimethylbenzene NE none 0.0108 F 0.0189 U 0.0179 U 0.0241 U 0.02 U 0.0213 U 0.0209 U 0.0165 U 0.0217 U 0.0338
1,3,5-Trimethylbenzene NE none 0.00959 F 0.0189 U 0.0179 U 0.0241 U 0.02 U 0.0213 U 0.0209 U 0.0165 U 0.0217 U 0.0083 F
Ethylbenzene NE none 0.0388 0.0189 U 0.0179 U 0.0241 U 0.02 U 0.0213 U 0.0209 U 0.0165 U 0.0217 U 0.0116 F
m,p-Xylene (Sum of isomers) NE none 0.203 0.0379 U 0.0358 U 0.0481 U 0.04 U 0.0426 U 0.0417 U 0.0329 U 0.0435 U 0.0394 F

Methylene chloride NE none 0.0248 U 0.0235 U 0.0222 U 0.0298 U 0.0248 U 0.0264 U 0.0259 U 0.0204 U 0.0404 UK,F 0.0268 UK,F
n-Butylbenzene NE none 0.02 U 0.0189 U 0.0179 U 0.0241 U 0.02 U 0.0213 U 0.0209 U 0.0165 U 0.0217 U 0.0207 U
n-Propylbenzene NE none 0.02 U 0.0189 U 0.0179 U 0.0241 U 0.02 U 0.0213 U 0.0209 U 0.0165 U 0.0217 U 0.0147 F
o-Xylene NE none 0.0576 0.0189 U 0.0179 U 0.0241 U 0.02 U 0.0213 U 0.0209 U 0.0127 F 0.0217 U 0.0249
Toluene NE none 0.026 0.0189 U 0.0179 U 0.0241 U 0.02 U 0.0213 U 0.0209 U 0.0122 F 0.0159 F 0.0537
Trichloroethene (TCE) NE none 0.00624 U 0.00591 U 0.00558 U 0.00751 U 0.00623 U 0.00665 U 0.00651 U 0.0124 F 0.0711 0.0162 F
Xylenes, Total NE none 0.261 0.0568 U 0.0537 U 0.0722 U 0.0599 U 0.0639 U 0.0626 U 0.0214 F 0.0652 U 0.0643

Semi-Volatile Organic Compounds (mg/Kg)
Benzoic acid NE none 1.59 U 1.58 U 1.6 U 1.65 U 1.63 U 1.64 U 1.64 U 1.57 U 1.58 U 1.63 U  

Notes: Only analytes with at least one positively-identified result (concentration in Bold) are shown. 

2.19 Concentration that exceeds the PCL

Bold Bolded result indicates positively identified compound.

Italic Italicized result indicates analyte reported to the laboratory detection limit.

B Analyte detected in an associated blank.

D Sample dilution required for analysis; reported values reflect the dilution.

F Analyte was positively identified but the reported concentration is estimated; reported concentration is less than the LOQ but greater than the LOD

J+ Data are estimated, potentially biased high, based on associated quality control data.

J- Data are estimated, potentially biased low, due to associated quality control data.

LOD limit of detection

LOQ limit of quantitation

mg/Kg milligrams per kilogram

NA not analyzed

PCL proposed cleanup level

RBCL risk-based cleanup levels; from USAF, 2012c

U Analyte not detected at the reported LOQ or LOD

UK Analyte considered not detected, based on professional judgment of Validation Chemist.

Nike Site Summit

Feasibility Study - Final

Page 1 of 2

February 2013



Table A-8 Area A - Assessment of Subsurface Soil Analytical Results

Location Identification
Field Sample Identification

Date Collected
Depth (feet)

Analyte (Units)
PCL PCL Basis

Total Petroleum Hydrocarbons (mg/Kg)
Gasoline Range Organics (GRO) NE none
Diesel Range Organics (DRO) 2998 RBCL
Residual Range Organics (RRO) NE none

Metals (mg/Kg)
Arsenic NE none
Barium NE none

Cadmium NE none
Chromium 38.0 Background
Chromium, Hexavalent/SW7196 NE none
Lead NE none
Nickel NE none
Selenium NE none
Silver NE none
Vanadium NE none
Mercury NE none

Volatile Organic Compounds (mg/Kg)
1,2,4-Trimethylbenzene NE none
1,3,5-Trimethylbenzene NE none
Ethylbenzene NE none
m,p-Xylene (Sum of isomers) NE none

Methylene chloride NE none
n-Butylbenzene NE none
n-Propylbenzene NE none
o-Xylene NE none
Toluene NE none
Trichloroethene (TCE) NE none
Xylenes, Total NE none

Semi-Volatile Organic Compounds (mg/Kg)
Benzoic acid NE none  

Notes: Only analytes with at least one positively-identified result (concentration in Bold

2.19 Concentration that exceeds the PCL

Bold Bolded result indicates positively identified compound.

Italic Italicized result indicates analyte reported to the laboratory detection limit.

B Analyte detected in an associated blank.

D Sample dilution required for analysis; reported values reflect the dilution.

F Analyte was positively identified but the reported concentration is estimated; reported concentration is less than the LOQ but greater than the LOD

J+ Data are estimated, potentially biased high, based on associated quality control data.

J- Data are estimated, potentially biased low, due to associated quality control data.

LOD limit of detection

LOQ limit of quantitation

mg/Kg milligrams per kilogram

NA not analyzed

PCL proposed cleanup level

RBCL risk-based cleanup levels; from USAF, 2012c

U Analyte not detected at the reported LOQ or LOD

UK Analyte considered not detected, based on professional judgment of Validation Chemist.

TP05ARA TP06ARA TP06ARA TP06ARA  Dup TP07ARA TP08ARA TP09ARA TP10ARA TP11ARA
10NSS002TP05ARA 10NSS001TP06ARA 10NSS002TP06ARA 10NSS201TP06ARA 10NSS001TP07ARA 10NSS001TP08ARA 10NSS001TP09ARA 10NSS001TP10ARA 10NSS001TP11ARA

8/24/2010 10/4/2010 10/4/2010 10/4/2010 10/4/2010 10/4/2010 10/4/2010 10/4/2010 10/4/2010
6 1.5 - 2 1.5 - 2 1.5 - 2 3 - 3.5 3 - 3.5 3 - 3.5 3 - 3.5 3 - 3.5

1.08 F,B 2.3 U 2.12 U 2.42 U 4.32 U 2.14 F 1.35 F 1.44 F 0.986 F
84.1 6710 D,J- 7420 D 3550 D 28400 D 23700 D 117 F 8110 D 115 U,D
338 49900 D 52900 D 24900 D 706 D 1050 D 525 D,J- 18900 D 198 D

6.84 9.17 7.63 7.15 7.47 8.88 7.65 11.5 7.82
94.8 130 110 116 113 128 101 206 116

0.111 F 0.0784 F 0.0894 F 0.0708 F 0.13 F 0.0986 F 0.187 F 0.97 0.101 F
25.2 44 32.1 33.9 30.3 26.2 26 35.5 36.8
NA NA NA NA NA NA NA NA NA

7.75 8.63 8.17 6.74 11.7 7.56 6.98 15.5 7.71
27.4 42.1 35.2 37.8 29.2 26.2 32.2 34.8 35.8

0.498 U 0.445 F 0.402 F 0.434 F 0.469 F 0.43 F 0.565 F 0.531 F 0.387 F
0.066 F 0.137 0.0339 F 0.0344 F 0.0587 F 0.0611 F 0.0619 F 0.0685 F 0.0657 F
45.9 55.7 51.7 45.3 54 55 53 51.7 54.6

0.0558 0.0434 U 0.0325 F 0.0585 0.053 U 0.0377 F 0.049 0.0423 F 0.0654

0.0316 0.0459 U 0.0424 U 0.0485 U 0.0863 U 0.0977 U 0.0708 U 0.0562 U 0.0484 U
0.0192 U 0.023 U 0.0212 U 0.0242 U 0.0432 U 0.0489 U 0.0354 U 0.0281 U 0.0242 U
0.0119 F 0.023 U 0.0212 U 0.0242 U 0.0432 U 0.0489 U 0.0354 U 0.0281 U 0.0242 U
0.0373 F 0.0459 U 0.0424 U 0.0485 U 0.0863 U 0.0977 U 0.0708 U 0.0562 U 0.0484 U

0.0358 UK,F 0.0285 U 0.0263 U 0.0301 U 0.0535 U 0.0606 U 0.0439 U 0.0525 UK,F 0.03 U
0.00789 F 0.023 U 0.0212 U 0.0242 U 0.0432 U 0.0489 U 0.0354 U 0.0281 U 0.0242 U
0.0119 F 0.023 U 0.0212 U 0.0242 U 0.0432 U 0.0489 U 0.0354 U 0.0281 U 0.0242 U

0.00962 F 0.0459 U 0.0424 U 0.0485 U 0.0863 U 0.0977 U 0.0708 U 0.0562 U 0.0484 U
0.0412 0.0459 U 0.0424 U 0.0485 U 0.0863 U 0.0977 U 0.0708 U 0.0562 U 0.0484 U
0.0866 0.00717 U 0.00661 U 0.00756 U 0.0135 U 0.0152 U 0.0111 U 0.00876 U 0.0223 F
0.047 F 0.0919 U 0.0847 U 0.097 U 0.173 U 0.195 U 0.142 U 0.112 U 0.0968 U

1.6 U 51.5 U,D 42.5 U,D 2.79 U 9.95 U,D 10.6 U,D 1.78 U 8.86 U,D 1.73 U
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Table A-9 Area C- Assessment of Surface Soil Analytical Results

Location Identification SD01ARC SD01ARC SS01ARC SS01ARC SS01ARC Dup SS01ARC Dup SS02ARC SS02ARC SS03ARC SS03ARC
Field Sample Identification 10NSS001SD01ARC 10NSS201SD01ARC 10NSS001SS01ARC 10NSS001SS01ARC 10NSS201SS01ARC 10NSS201SS01ARC 10NSS001SS02ARC 10NSS001SS02ARC 10NSS001SS03ARC 10NSS001SS03ARC

Date Collected 8/20/2010 8/20/2010 8/6/2010 9/7/2010 8/6/2010 9/7/2010 8/6/2010 9/7/2010 8/6/2010 9/7/2010
Depth (feet) 0 0 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Analyte  (Units)
PCL PCL Basis

Total Petroleum Hydrocarbons (mg/Kg)
Diesel Range Organics (DRO) NE none 34.3 31 55.8 F NA 62.6 F NA 21.2 U NA 22.7 U NA
Residual Range Organics (RRO) NE none 90.2 J+ 96.9 260 D NA 249 D NA 57.3 NA 67.3 NA

Metals (mg/Kg)
Arsenic NE none 5.77 5.15 4.1 NA 4.12 NA 7.27 NA 6.98 NA
Barium NE none 52.3 53.1 60.8 NA 55.4 NA 88.9 NA 80.7 NA

Cadmium NE none 0.12 F 0.0969 F 0.168 F NA 0.153 F NA 0.167 F NA 0.108 F NA
Chromium NE none 29.7 27.7 32.1 NA 26.1 J+ NA 28 NA 35.6 NA
Chromium, Hexavalent/SW7196 NE none NA NA NA NA NA NA NA NA NA NA
Lead NE none 11.8 8.5 16.7 NA 18.5 NA 8.65 NA 8.44 NA
Nickel NE none 31.9 32.5 31.9 NA 25.8 J+ NA 32.8 NA 37.7 NA
Selenium NE none 0.208 F 0.284 F 0.674 U NA 0.687 U NA 0.237 F NA 0.25 F NA
Silver NE none 0.0471 F 0.0467 F 0.0566 F NA 0.0549 F NA 0.0827 F NA 0.0693 F NA
Vanadium NE none 50.8 J+ 48 46 NA 40.4 J+ NA 49.8 NA 57.9 NA
Mercury/SW7471A NE none 0.0445 F 0.0421 F 0.0257 F NA 0.0216 F NA 0.119 NA 0.046 NAPAL

Volatile Organic Compounds (mg/Kg)
Toluene NE none 0.0229 U 0.0253 U NA 0.113 U NA 0.0854 U NA 0.0165 F NA 0.0417 U

Semi-Volatile Organic Compounds (mg/Kg)
2-Methylnaphthalene NE none 0.286 U 0.215 U 0.231 F NA 0.166 F NA 0.277 U NA 0.286 U NA
Acenaphthene NE none 0.286 U 0.215 U 1.14 NA 0.576 NA 0.277 U NA 0.286 U NA
Anthracene NE none 0.286 U 0.215 U 1.24 NA 0.653 NA 0.277 U NA 0.286 U NA
Benzo(a)anthracene NE none 0.286 U 0.0707 F 1.8 NA 0.95 NA 0.277 U NA 0.286 U NA
Benzo(a)pyrene 0.744 RBCL 0.0892 U 0.215 U 1.62 NA 0.822 NA 0.0865 U NA 0.0891 U NA
Benzo(b)fluoranthene NE none 0.286 U 0.215 U 2.08 NA 0.9 NA 0.277 U NA 0.286 U NA
Benzo(g,h,i)perylene NE none 0.286 U 0.215 U 0.794 NA 0.432 NA 0.277 U NA 0.286 U NA
Benzo(k)fluoranthene NE none 0.286 U 0.215 U 0.599 NA 0.414 NA 0.277 U NA 0.286 U NA
bis(2-ethylhexyl) Phthalate NE none 0.121 F 0.12 F 0.126 F NA 0.339 U NA 0.277 U NA 0.286 U NA
Chrysene NE none 0.286 U 0.0772 F 2.19 NA 1.05 NA 0.277 U NA 0.286 U NA
Di-n-octylphthalate NE none 0.239 F 0.182 F 0.36 U NA 0.339 U NA 0.277 U NA 0.286 U NA
Dibenzofuran NE none 0.286 U 0.215 U 0.767 NA 0.383 NA 0.277 U NA 0.286 U NA
Fluoranthene NE none 0.286 U 0.171 F 4.77 NA 2.3 NA 0.277 U NA 0.286 U NA
Fluorene NE none 0.286 U 0.215 U 1.24 NA 0.662 NA 0.277 U NA 0.286 U NA
Indeno(1,2,3-c,d)Pyrene NE none 0.286 U 0.215 U 0.818 NA 0.405 NA 0.277 U NA 0.286 U NA

Naphthalene NE none 0.286 U 0.215 U 0.542 NA 0.239 F NA 0.277 U NA 0.286 U NA
Phenanthrene NE none 0.286 U 0.179 F 6.49 NA 3.09 NA 0.277 U NA 0.286 U NA
Pyrene NE none 0.286 U 0.146 F 4.36 NA 2.03 NA 0.277 U NA 0.286 U NA

 

Notes: Only analytes with at least one positively-identified result (concentration in Bold) are shown. 
2.19 Contaminant of Concern - concentration exceeds the PCL

Bold Bolded result indicates positively identified compound.

Italic Italicized result indicates analyte reported to the laboratory detection limit.

D Sample dilution required for analysis; reported values reflect the dilution.

F Analyte was positively identified but the reported concentration is estimated; reported concentration is less than the LOQ but greater than the LOD.

J+ Data are estimated, potentially biased high, based on associated quality control data.

LOD limit of detection

LOQ limit of quantitation

mg/Kg milligrams per kilogram

NA not analyzed

NE none established

PCL proposed cleanup level

SS surface soil

RBCL risk-based cleanup levels; from USAF, 2012c

U Analyte not detected at the reported LOQ or LOD.
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Table A-10 Area C - Assessment of Water Analytical Results

Location Identification SW01ARC SW01ARC Dup SW01ARC SW02ARC SW03ARC SW04ARC SW05ARC SW06ARC SW07ARC

Field Sample Identification 10NSS001SW01ARC 10NSS201SW01ARC 11NSS001SW01ARC 11NSS201SW01ARC 11NSS001SW02ARC 11NSS001SW03ARC 11NSS001SW04ARC 11NSS001SW05ARC 11NSS001SW06ARC 11NSS001SW07ARC

Date Collected 8/20/2010 8/20/2010 7/7/2011 7/7/2011 7/7/2011 7/7/2011 7/7/2011 7/7/2011 7/7/2011

Matrix Surface Water Surface Water WS WS WS WS WS WS WS

Analyte (Units)
PCL PCL Basis

Metals (mg/L)

Barium 2 ADEC gw 0.00805 0.00858 0.008 0.00813 0.00963 0.00899 0.00945 0.00956 0.00959 0.0109 0.0105 0.0105 0.00931 0.00969 0.00585 0.0065 0.00974 0.0123 0.00967 0.0104

Chromium 0.1 ADEC gw 0.004 U 0.004 U 0.004 U 0.004 U <0.004 U 0.00151 F,B <0.004 U <0.004 U 0.00126 F,B <0.004 U 0.0014 F,B <0.004 U 0.00121 F,B <0.004 U 0.00206 F,B <0.004 U 0.00145 F,B <0.004 U <0.004 U <0.004 U

Chromium, Hexavalent/SW7196A 0.1 ADEC gw NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Mercury/SW7470 0.002 ADEC gw 0.0002 UJ 0.0002 U 2E-04 U 0.0002 U <0.001 U <0.001 U <0.001 U <0.001 U <0.001 U <0.001 U <0.001 U 0.00032 F <0.001 U 0.00044 F <0.001 U 0.00082 F <0.001 U <0.001 U <0.001 U <0.001 U

Nickel 0.1 ADEC gw 0.002 U 0.002 U 0.002 U 0.00105 F 0.00089 F 0.000817 F 0.00083 F 0.00091 F 0.00076 F 0.00086 F 0.0007 F 0.00121 F 0.00081 F 0.00081 F 0.00101 F 0.00121 F 0.000782 F 0.00075 F 0.00069 F 0.0009 F
 

 

Notes: Only analytes with at least one positively-identified result (concentration in Bold) are shown. 

Bold Bolded result indicates positively identified compound.

< less than

mg/L milligrams per liter.

ADEC Alaska Department of Environmental Conservation

B datum is estimated, potentially biased high, analyte detected in an associated blank.  Blank concentration less than reporting limit.

F Analyte was positively identified but the reported concentration is estimated; reported concentration is less  than the LOQ but greater than the LOD.

gw groundwater; from 18 AAC 75 Table C

LOD limit of detection

LOQ limit of quantitation

PCL proposed cleanup level

UJ Possible false negative and potential low bias.

U Analyte is not detected at the reported LOQ or LOD.

DissolvedTotal Dissolved Total Dissolved Total Total DissolvedTotal Dissolved Total Dissolved Total DissolvedDissolvedTotal Dissolved Total Dissolved Total
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Table B-1 USS - Surface Soil Project Cleanup Level Selection Criteria 

Analyte (Units)
PAL

Site-Specific 

Background
LOQ

Direct 

Contact  Inhalation

Migration to 

Groundwater  Residential Industrial  

Protection of 

GW
RBCL ERBCL PCL PCL Basis

Total Petroleum Hydrocarbons (mg/Kg)

Gasoline Range Organics (GRO) 300 none 2.5 1400 1400 300 -- -- -- NC NC NE none

Diesel Range Organics (DRO) 250 none 20 10250 12500 250 -- -- -- NC NC 250 ADEC gw

Residual Range Organics (RRO) 10000 none 20 10000 22000 11000 -- -- -- NC 120 120 ERBCL

Metals (mg/Kg)

Arsenic 3.9 12.5 0.6 4.5 -- 3.9 0.39 1.6 0.0013 4.68 NC 12.5 Background

Barium 1100 116 0.3 20300 -- 1100.0 15000 190000 120.0 NC NC 1100 ADEC gw

Cadmium 5 0.141 0.2 79 -- 5 70 800 -- NC 1.49 1.49 ERBCL 

Chromium, Total 25 38.0 0.4 300 -- 25 -- -- 180000 NC NC 38.0 Background

Chromium +3 NE NE 0.4 152000 --  >10
6  

120000 1500000 28000000 NC NC NE none

Chromium, Hexavalent 25 NE 0.75 300 -- 25 0.29 5.6 0.00059 NC NC NE none

Lead 400 11.6 0.2 400 -- -- 400 800 14.0 NC 204.0 204 ERBCL 

Nickel 86 28.6 0.2 2000 -- 86 1500 20000 20.0 NC NC NE none

Selenium 3.4 0.959 0.5 510 -- 3.4 390 5100 0.4 NC NC NE none

Silver 11.2 0.138 0.1 510 -- 11.2 390 5100 0.6 NC NC 11.2 ADEC gw

Vanadium 710 74.3 3 710 -- 3400 390 5200 78 NC NC NE none

Mercury 1.4 0.0737 0.04 30 18 1.4 10 43 0.033 NC NC NE none

Volatile Organic Compounds (mg/Kg)

1,2,3-Trichloropropane 0.00053 none 0.025 1.2 0.17 0.00053 0.005 0.095 0.00000028 NC NC NE none

1,2,4-Trichlorobenzene 0.85 none 0.025 1000 41 0.85 0.000022 0.000099 0.0029 NC NC NE none

1,2,4-Trimethylbenzene 23 none 0.025 5100 49 23 62 260 0.021 NC NC NE none

1,3,5-Trimethylbenzene 23 none 0.025 5100 42 23 780 10000 0.12 NC NC NE none

2-Butanone (MEK) 59 none 0.25 60800 23300 59 28000 200 1 NC NC NE none

4-Methyl-2-pentanone (MIBK) 8.1 none 0.25 8100 2100 8.1 5300 53000 0.23 NC NC NE none

Acetone 88 none 0.00025 91300 68.6 88 61000 630000 2.4 NC NC NE none

Benzene 0.025 none 0.025 150 11 0.025 1.1 5.4 0.0002 NC NC NE none

Ethylbenzene 6.9 none 0.025 10100 110 6.9 5.4 27 0.0015 NC NC NE none

Isopropylbenzene 51 none 0.025 10100 6212 51 2100 11 0.64 NC NC NE none

m,p-Xylene (Sum of isomers) 63 none 0.05 20300 63 63 590 2500 0.18 NC NC NE none

Methylene chloride 0.016 none 0.1 1100 160 0.016 11 53 0.0012 NC NC NE none

Naphthalene 20 none 0.05 1400 28 20 3.6 18 0.00047 NC NC NE none

n-Butylbenzene 15 none 0.025 1000 42 15 3900 51000 2.5 NC NC NE none

n-Propylbenzene 15 none 0.000025 1000 42 15 3400 21000 0.99 NC NC NE none

o-Xylene 63 none 0.025 20300 63 63 590 2500 0.18 NC NC NE none

p-Isopropyltoluene NE none 0.025 -- -- -- -- -- -- NC NC NE none

sec-Butylbenzene 12 none 0.025 1000 41 12 -- -- -- NC NC NE none

Styrene 0.96 none 0.025 20300 200 0.96 6300 36000 1.2 NC NC NE none

Toluene 6.5 none 0.025 8100 220 6.5 5000 45000 0.59 NC NC NE none

Trichloroethene (TCE) 0.02 none 0.0125 21 0.57 0.02 0.91 0.64 0.016 NC NC NE none

Xylenes, Total 63 none 0.075 20300 63 63 630 2700 0.19 NC NC NE none

Semi-Volatile Organic Compounds (mg/Kg)

2-Methylnaphthalene 6.1 none 0.25 280 750 6.1 310 410 0.14 NC NC NE none

4-Chloroaniline 0.057 none 0.25 90 -- 0.057 2.4 8.6 0.00013 NC NC NE none

Acenaphthene 180 none 0.25 2800 -- 180 3400 33000 4.1 NC NC NE none

Anthracene 3000 none 0.25 20600 -- 3000 17000 170000 42 NC NC NE none

Benzo(a)anthracene 3.6 none 0.25 4.9 -- 3.6 0.15 2.1 0.01 NC NC 3.6 ADEC gw

18 AAC 75, ADEC Table B1 and B2 

Method Two Soil Cleanup Levels EPA RSLs HHERA (USAF, 2012c)
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Table B-1 USS - Surface Soil Project Cleanup Level Selection Criteria 

Analyte (Units)
PAL

Site-Specific 

Background
LOQ

Direct 

Contact  Inhalation

Migration to 

Groundwater  Residential Industrial  

Protection of 

GW
RBCL ERBCL PCL PCL Basis

18 AAC 75, ADEC Table B1 and B2 

Method Two Soil Cleanup Levels EPA RSLs HHERA (USAF, 2012c)

Semi-Volatile Organic Compounds (mg/Kg) - Continued

Benzo(a)pyrene 0.49 none 0.25 0.49 -- 2.1 0.015 0.21 0.0035 0.744 NC 0.744 RBCL

Benzo(b)fluoranthene 4.9 none 0.25 4.9 -- 12 0.15 2.1 0.035 NC 1.89 1.89 ERBCL

Benzo(g,h,i)perylene 1400 none 0.25 1400 -- 38700 -- -- -- NC NC NE none

Benzo(k)fluoranthene 49 none 0.25 49 -- 120 1.5 21 0.35 NC NC NE none

Chrysene 360 none 0.25 490 -- 360 -- -- -- NC NC NE none

Dibenz(a,h)anthracene 0.49 none 0.25 0.49 -- 4 0.015 0.21 0.011 NC NC NE none

Dibenzofuran 11 none 0.25 200 -- 11 78 1000 0.11 NC NC NE none

Fluoranthene 1400 none 0.25 1900 -- 1400 2300 22000 70 NC NC NE none

Fluorene 220 none 0.25 2300 -- 220 2300 22000 4 NC NC NE none

Indeno(1,2,3-c,d)Pyrene 4.9 none 0.25 4.9 -- 41 0.15 2.1 0.12 NC NC NE none

Naphthalene 20 none 0.25 1400 28 20 3.6 18 0.00047 NC NC NE none

Phenanthrene 3000 none 0.25 20600 -- 3000 -- -- -- NC NC NE none

Pyrene 1000 none 0.25 1400 -- 1000 1700 17000 9.5 NC 2.8 2.8 ERBCL 
 
 

Notes:

1.62 LOQ and detection limit exceed the PCL / PAL

-- No value available

AAC Alaska Administratative Code

ADEC Alaska Department of Environmental Conservation

EPA Environmental Protection Agency

ERBCL ecological risk-based cleanup levels; from USAF, 2012c

gw migration to groundwater; from 18 AAC 75 Table B1 or B2

HHERA Human Health and Ecological Risk Assessment

LOQ limit of quantitation

mg/Kg milligrams per kilogram

NC Not calculated; constiutent does not represent an adverse risk in the HHERA (USAF, 2012c)

NE Not established

PAL project action limit

PCL project cleanup level

RBCL risk-based cleanup levels; from USAF, 2012c

RSL regional screening level
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Table B-2 USS - Subsurface Soil Project Cleanup Level Criteria

Analyte (Units)

PAL
Site-Specific 

Background
LOQ

Direct 

Contact 
 Inhalation

Migration to 

Groundwater  
Residential Industrial  

Protection of 

GW
RBCL ERBCL PCL PCL Basis

Total Petroleum Hydrocarbons (mg/kg)

Gasoline Range Organics (GRO) 300 none 2.5 1400 1400 300 -- -- -- NC NC NE none

Diesel Range Organics (DRO) 250 none 20 10250 12500 250 -- -- -- NC NC 250 ADEC gw

Residual Range Organics (RRO) 10000 none 20 10000 22000 11000 -- -- -- NC NC NE none

Metals (mg/kg)

Arsenic 3.9 12.5 0.6 4.5 -- 3.9 0.39 1.6 0.0013 NC NC NE none

Barium 1100 116 0.3 20300 -- 1100.0 15000 190000 120.0 NC NC NE none

Cadmium 5 0.141 0.2 79 -- 5 70 800 -- NC NC NE none

Chromium, Total 25 38.0 0.4 300 -- 25 -- -- 180000 NC NC 38.0 Background

Chromium +3 NE NE 0.4 152000 --  >10
6  

120000 1500000 28000000 NC NC NE none

Chromium, Hexavalent 25 NE 0.75 300 -- 25 0.29 5.6 0.00059 NC NC NE none

Lead 400 11.6 0.2 400 -- -- 400 800 14.0 NC NC NE none

Nickel 86 28.6 0.2 2000 -- 86 1500 20000 20.0 NC NC NE none

Selenium 3.4 0.959 0.5 510 -- 3.4 390 5100 0.4 NC NC NE none

Silver 11.2 0.138 0.1 510 -- 11.2 390 5100 0.6 NC NC NE none

Vanadium 710 74.3 3 710 -- 3400 390 5200 78 NC NC NE none

Mercury 1.4 0.0737 0.04 30 18 1.4 10 43 0.033 NC NC NE none

Volatile Organic Compounds (mg/kg)

1,2,3-Trichloropropane 0.00053 none 0.025 1.2 0.17 0.00053 0.005 0.095 0.00000028 NC NC NE none

1,2,4-Trichlorobenzene 0.85 none 0.025 1000 41 0.85 0.000022 0.000099 0.0029 NC NC NE none

1,2,4-Trimethylbenzene 23 none 0.025 5100 49 23 62 260 0.021 NC NC NE none

1,3,5-Trimethylbenzene 23 none 0.025 5100 42 23 780 10000 0.12 NC NC NE none

2-Butanone (MEK) 59 none 0.25 60800 23300 59 28000 200 1 NC NC NE none

4-Methyl-2-pentanone (MIBK) 8.1 none 0.25 8100 2100 8.1 5300 53000 0.23 NC NC NE none

Acetone 88 none 0.00025 91300 68.6 88 61000 630000 2.4 NC NC NE none

Benzene 0.025 none 0.025 150 11 0.025 1.1 5.4 0.0002 NC NC 0.025 ADEC gw

Ethylbenzene 6.9 none 0.025 10100 110 6.9 5.4 27 0.0015 NC NC NE none

Isopropylbenzene 51 none 0.025 10100 6212 51 2100 11 0.64 NC NC NE none

m,p-Xylene (Sum of isomers) 63 none 0.05 20300 63 63 590 2500 0.18 NC NC NE none

Methylene chloride 0.016 none 0.1 1100 160 0.016 11 53 0.0012 NC NC NE none

Naphthalene 20 none 0.05 1400 28 20 3.6 18 0.00047 NC NC NE none

n-Butylbenzene 15 none 0.025 1000 42 15 3900 51000 2.5 NC NC NE none

n-Propylbenzene 15 none 0.000025 1000 42 15 3400 21000 0.99 NC NC NE none

o-Xylene 63 none 0.025 20300 63 63 590 2500 0.18 NC NC NE none

p-Isopropyltoluene NE none 0.025 -- -- -- -- -- -- NC NC NE none

sec-Butylbenzene 12 none 0.025 1000 41 12 -- -- -- NC NC NE none

Styrene 0.96 none 0.025 20300 200 0.96 6300 36000 1.2 NC NC NE none

Toluene 6.5 none 0.025 8100 220 6.5 5000 45000 0.59 NC NC NE none

Trichloroethene (TCE) 0.02 none 0.0125 21 0.57 0.02 0.91 0.64 0.016 NC NC 0.02 ADEC gw

Xylenes, Total 63 none 0.075 20300 63 63 630 2700 0.19 NC NC NE none

18 AAC 75, ADEC Table B1 and B2 Method 

Two Soil Cleanup Levels EPA RSLs HHERA (USAF, 2012c)
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Table B-2 USS - Subsurface Soil Project Cleanup Level Criteria

Analyte (Units)

PAL
Site-Specific 

Background
LOQ

Direct 

Contact 
 Inhalation

Migration to 

Groundwater  
Residential Industrial  

Protection of 

GW
RBCL ERBCL PCL PCL Basis

18 AAC 75, ADEC Table B1 and B2 Method 

Two Soil Cleanup Levels EPA RSLs HHERA (USAF, 2012c)

Semi-Volatile Organic Compounds (mg/kg)

2-Methylnaphthalene 6.1 none 0.25 280 750 6.1 310 410 0.14 NC NC NE none

4-Chloroaniline 0.057 none 0.25 90 -- 0.057 2.4 8.6 0.00013 NC NC NE none

Acenaphthene 180 none 0.25 2800 -- 180 3400 33000 4.1 NC NC NE none

Anthracene 3000 none 0.25 20600 -- 3000 17000 170000 42 NC NC NE none

Benzo(a)anthracene 3.6 none 0.25 4.9 -- 3.6 0.15 2.1 0.01 NC NC NE none

Benzo(a)pyrene 0.49 none 0.25 0.49 -- 2.1 0.015 0.21 0.0035 0.744 NC 0.744 RBCL

Benzo(b)fluoranthene 4.9 none 0.25 4.9 -- 12 0.15 2.1 0.035 NC NC NE none

Benzo(g,h,i)perylene 1400 none 0.25 1400 -- 38700 -- -- -- NC NC NE none

Benzo(k)fluoranthene 49 none 0.25 49 -- 120 1.5 21 0.35 NC NC NE none

Chrysene 360 none 0.25 490 -- 360 -- -- -- NC NC NE none

Dibenz(a,h)anthracene 0.49 none 0.25 0.49 -- 4 0.015 0.21 0.011 0.744 NC 0.744 RBCL

Dibenzofuran 11 none 0.25 200 -- 11 78 1000 0.11 NC NC NE none

Fluoranthene 1400 none 0.25 1900 -- 1400 2300 22000 70 NC NC NE none

Fluorene 220 none 0.25 2300 -- 220 2300 22000 4 NC NC NE none

Indeno(1,2,3-c,d)Pyrene 4.9 none 0.25 4.9 -- 41 0.15 2.1 0.12 NC NC NE none

Naphthalene 20 none 0.25 1400 28 20 3.6 18 0.00047 NC NC NE none

Phenanthrene 3000 none 0.25 20600 -- 3000 -- -- -- NC NC NE none

Pyrene 1000 none 0.25 1400 -- 1000 1700 17000 9.5 NC NC NE none  

Notes:

1.62 LOQ and detection limit exceed the PCL / PAL

-- No value available

AAC Alaska Administratative Code

ADEC Alaska Department of Environmental Conservation

EPA Environmental Protection Agency

ERBCL ecological risk-based cleanup levels; from USAF, 2012c

gw migration to groundwater; from 18 AAC 75 Table B1 or B2

HHERA Human Health and Ecological Risk Assessment

LOQ limit of quantitation

mg/Kg milligrams per kilogram

NC Not calculated; constiutent does not represent an adverse risk in the HHERA (USAF, 2012c)

NE Not established

PAL project action limit

PCL project cleanup level
RBCL risk-based cleanup levels; from USAF, 2012c

RSL regional screening level
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Table B-3 USS - Water Project Cleanup Level Criteria

Analyte (Units)
PAL LOQ

Groundwater 

Cleanup Levels Tap Water MCL
RBCL ERBCL PCL PCL Basis

Total Petroluem Hydrocarbons (mg/L)

Gasoline Range Organics (GRO)/AK101 2.2 0.1 2.2 -- -- NC NC NE none

Diesel Range Organics (DRO)/AK102 1.5 0.0008 1.5 -- -- NC NC 1.5 ADEC gw

Residual Range Organics (RRO)/AK103 1.1 0.0005 1.1 -- -- NC NC 1.1 ADEC gw

Metals (mg/L)

Arsenic 0.01 0.005 0.01 0.000045 0.01 NC NC 0.01 ADEC gw

Barium 2 0.003 2 2.9 2 NC NC 2 ADEC gw

Cadmium 0.005 0.002 0.005 -- -- NC NC 0.005 ADEC gw

Chromium 0.1 0.004 0.1 -- 0.1 NC NC 0.1 ADEC gw

Chromium, Hexavalent/SW7196A 0.1 0.015 0.1 0.000031 -- NC NC NE none

Lead 0.015 0.001 0.015 -- 0.015 NC NC 0.015 ADEC gw

Mercury/SW7470 0.002 0.0002 0.002 0.00063 0.002 NC NC NE none

Nickel 0.1 0.002 0.1 0.3 -- NC NC 0.1 ADEC gw

Selenium 0.05 0.005 0.05 0.078 0.05 NC NC NE none

Silver 0.1 0.002 0.1 0.071 -- NC NC NE none

Vanadium 0.26 0.02 0.26 0.078 -- NC NC 0.26 ADEC gw

Volatile Organic Compounds (mg/L)

1,2,4-Trimethylbenzene 1.8 0.001 1.8 0.087 -- NC NC NE none

1,2-Dibromoethane (EDB)/E504.1 0.00005 0.00001 0.0005 0.0000065 0.00005 NC NC NE none

1,3,5-Trimethylbenzene 1.8 0.001 1.8 0.087 -- NC NC NE none

Benzene 0.005 0.0004 0.005 0.00039 0.005 NC NC NE none

Carbon disulfide 3.7 0.001 3.7 0.72 -- NC NC NE none

Ethylbenzene 0.7 0.001 0.7 0.0013 0.7 NC NC NE none

Isopropylbenzene 3.7 0.001 3.7 0.39 -- NC NC NE none

m,p-Xylene (Sum of isomers) 10 0.002 10 -- -- NC NC NE none

2-Butanone (MEK) 22 0.01 22 4.9 -- NC NC NE none

4-Methyl-2-pentanone (MIBK) 2.9 0.01 2.9 1 -- NC NC NE none

n-Butylbenzene 0.37 0.001 0.37 0.78 -- NC NC NE none

n-Propylbenzene 0.37 0.001 0.37 0.53 -- NC NC NE none

Naphthalene 0.73 0.002 0.73 0.00014 -- NC NC NE none

o-Xylene 10 0.001 10 0.19 -- NC NC NE none

p-Isopropyltoluene NE 0.001 -- -- -- NC NC NE none

sec-Butylbenzene 0.37 0.001 0.37 -- -- NC NC NE none

Toluene 1 0.001 1 0.86 1 NC NC NE none

Trichloroethylene (TCE) 0.005 0.001 0.005 0.00044 0.005 NC NC NE none

Xylenes, Total 10 0.003 10 0.19 10 NC NC NE none

18 AAC 75, ADEC 

Table C  EPA RSLs HHERA (USAF, 2012c)
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Table B-3 USS - Water Project Cleanup Level Criteria

Analyte (Units)
PAL LOQ

Groundwater 

Cleanup Levels Tap Water MCL
RBCL ERBCL PCL PCL Basis

18 AAC 75, ADEC 

Table C  EPA RSLs HHERA (USAF, 2012c)

Semi-Volatile Organic Compounds (mg/L)

2-Methylnaphthalene 0.15 0.01 0.15 0.027 -- NC NC NE none

Acenaphthene 2.2 0.01 2.2 0.4 -- NC NC NE none

Anthracene 11 0.01 11 1.3 -- NC NC NE none

Benzo(a)anthracene 0.0012 0.01 0.0012 0.000029 -- NC NC 0.01 LOQ

Benzo(a)pyrene 0.0002 0.01 0.0002 0.0000029 0.0002 NC NC 0.01 LOQ

Benzo(b)fluoranthene 0.0012 0.01 0.0012 0.000029 -- NC NC 0.01 LOQ

Benzo(g,h,i)perylene 1.1 0.01 1.1 -- -- NC NC NE none

Benzo(k)fluoranthene 0.012 0.01 0.012 0.00029 -- NC NC NE none

bis(2-ethylhexyl) Phthalate 0.006 0.01 0.006 0.000071 0.006 NC NC 0.01 LOQ

Chrysene 0.12 0.01 0.12 0.0029 -- NC NC NE none

Fluoranthene 1.5 0.01 1.5 0.63 -- NC NC NE none

Fluorene 1.5 0.01 1.5 0.22 -- NC NC NE none

Indeno(1,2,3-c,d)Pyrene 0.0012 0.01 0.0012 0.000029 -- NC NC NE none

Phenanthrene 11 0.01 11 -- -- NC NC NE none

Pyrene 1.1 0.01 1.1 0.087 -- NC NC NE none
 
 

Notes: Only analytes with at least one positively-identified result (concentration in Bold) are shown. 

0.01 LOQ and detection limit exceed the PCL / PAL

0.01 LOQ  exceeds the PCL / PAL but average DL is below PCL / PAL

AAC Alaska Administratative Code

EPA Environmental Protection Agency

ERBCL ecological risk-based cleanup levels; from USAF, 2012c

gw migration to groundwater; from 18 AAC 75 Table B1 or B2

HHERA Human Health and Ecological Risk Assessment

LOD limit of detection

LOQ limit of quantitation

mg/L milligrams per liter

NC Not Calculated; constiutent does not represent an adverse risk in the HHERA (USAF, 2012c)

PCL Project cleanup level

RBCL risk-based cleanup levels; from USAF, 2012c

RSL EPA regional screening level
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Table B-4 LSS - Surface Soil Project Cleanup Level Criteria

Analyte (Units) PAL

Site-Specific 

Background or 

EPA RSL gw

LOQ
Direct 

Contact 
 Inhalation

Migration to 

Groundwater  
Residential Industrial  

Protection of 

GW
RBCL ERBCL PCL PCL Basis

General Parameters
Perchlorate (mg/Kg) 0.067 none 0.0002 71 -- 0.067 55 720 -- NC NC NE none

Total Petroleum Hydrocarbons (mg/Kg)
Gasoline Range Organics (GRO) 300 none 2.5 1400 1400 300 -- -- -- NC NC NE none
Diesel Range Organics (DRO) 250 none 20 10250 12500 250 -- -- -- NC NC 250 ADEC gw
Residual Range Organics (RRO) 10000 none 20 10000 22000 11000 -- -- -- NC 120 120 ERBCL

Metals (mg/Kg)
Arsenic 3.9 12.5 0.6 4.5 -- 3.9 0.39 1.6 0.0013 4.68 NC 12.5 Background
Barium 1100 116 0.3 20300 -- 1100.0 15000 190000 120.0 NC NC NE none

Cadmium 5 0.141 0.2 79 -- 5 70 800 -- NC 1.49 1.49 ERBCL
Chromium, Total 25 38.0 0.4 300 -- 25 -- -- 180000 NC NC 38.0 Background
Chromium +3 NE NE 0.4 152000 --  >10

6  
120000 1500000 28000000 NC NC NE none

Chromium, Hexavalent 25 NE 0.75 300 -- 25 0.29 5.6 0.00059 NC NC NE none
Lead 400 11.6 0.2 400 -- -- 400 800 14.0 NC NC NE none
Nickel 86 28.6 0.2 2000 -- 86 1500 20000 20.0 NC NC NE none
Selenium 3.4 0.959 0.5 510 -- 3.4 390 5100 0.4 NC NC NE none
Silver 11.2 0.138 0.1 510 -- 11.2 390 5100 0.6 NC NC NE none
Vanadium 710 74.3 3 710 -- 3400 390 5200 78 NC NC NE none
Mercury 1.4 0.074 0.040 30 18 1.40 10 43 0.033 NC NC 1.4 ADEC gwPAL

Polychlorinated Biphenyls (PCBs) (mg/Kg)
PCB-1254 (Aroclor 1254) 1 none 0.1 1 -- -- 0.22 0.74 0.0088 NC NC NE none
PCB-1260 (Aroclor 1260) 1 none 0.1 1 -- -- 0.22 0.74 0.024 NC NC NE nonePAL

Volatile Organic Compounds (mg/Kg)
1,1,1,2-Tetrachloroethane 0.017 none 0.025 -- -- -- 1.9 9.3 0.00019 NC NC NE none
1,1,1-Trichloroethane 0.82 none 0.025 20300 360 0.82 8700 38000 2.6 NC NC NE none
1,1,2,2-Tetrachloroethane 0.017 none 0.025 42 5.5 0.017 0.56 2.8 0.000026 NC NC NE none
1,1,2-Trichloroethane 0.018 none 0.025 150 11 0.018 1.1 5.3 0.000077 NC NC NE none
1,1-Dichloroethane 25 none 0.025 20300 900 25 240 1100 0.093 NC NC NE none
1,1-Dichloroethene 25 none 0.025 20300 900 25 3.3 17 0.00068 NC NC NE none
1,1-Dichloropropene NE none 0.025 -- -- -- -- -- -- NC NC NE none
1,2,3-Trichlorobenzene 0.087 none 0.025 -- -- -- 49 490 0.015 NC NC NE none
1,2,3-Trichloropropane 0.00053 none 0.025 1.2 0.17 0.00053 0.005 0.095 0.00000028 NC NC NE none
1,2,4-Trichlorobenzene 0.85 none 0.025 1000 41 0.85 0.000022 0.000099 0.0029 NC NC NE none
1,2,4-Trimethylbenzene 23 none 0.025 5100 49 23 62 260 0.021 NC NC NE none
1,2-Dibromo-3-chloropropane 1.4E-07 none 0.1 -- -- -- 0.0054 0.069 0.00000014 NC NC NE none
1,2-Dibromoethane (EDB) 0.00016 none 0.000132 4.2 0.6 0.00016 0.034 0.17 0.0000018 NC NC NE none
1,2-Dichlorobenzene 5.1 none 0.025 9100 45 5.1 3900 51000 2.5 NC NC NE none
1,2-Dichloroethane 0.016 none 0.025 91 4.8 0.016 0.43 2.2 0.000042 NC NC NE none
1,2-Dichloropropane 0.018 none 0.025 120 5.3 0.018 0.94 4.7 0.00013 NC NC NE none
1,3,5-Trimethylbenzene 23 none 0.025 5100 42 23 780 10000 0.12 NC NC NE none
1,3-Dichlorobenzene 28 none 0.025 9100 69 28 -- -- -- NC NC NE none
1,3-Dichloropropane 0.25 none 0.025 -- -- -- 1600 20000 0.099 NC NC NE none
1,4-Dichlorobenzene 0.064 none 0.025 350 30 0.64 2.4 12 0.0004 NC NC NE none
2,2-Dichloropropane NE none 0.025 -- -- -- -- -- -- NC NC NE none
2-Butanone (MEK) 59 none 0.25 60800 23300 59 28000 200 1 NC NC NE none
2-Chlorotoluene 0.71 none 0.025 -- -- -- 1600 20000 0.17 NC NC NE none
2-Hexanone 0.011 none 0.25 -- -- -- 210 1400 0.0079 NC NC NE none
4-Chlorotoluene 2.5 none 0.025 -- -- -- -- -- -- NC NC NE none
4-Methyl-2-pentanone (MIBK) 8.1 none 0.25 8100 2100 8.1 5300 53000 0.23 NC NC NE none
Acetone 88 none 0.00025 91300 68.6 88 61000 630000 2.4 NC NC NE none
Benzene 0.025 none 0.025 150 11 0.025 1.1 5.4 0.0002 NC NC NE none
Bromobenzene 0.059 none 0.025 -- -- -- 300 1800 0.036 NC NC NE none
Bromochloromethane NE none 0.025 -- -- -- 160 680 0.021 NC NC NE none
Bromodichloromethane 0.044 none 0.025 130 10 0.044 0.27 1.4 0.000032 NC NC NE none
Bromoform 0.34 none 0.025 1100 420 0.34 62 220 0.0021 NC NC NE none
Bromomethane 0.16 none 0.2 140 14 0.16 7.3 32 0.0018 NC NC NE none
Carbon disulfide 12 none 0.025 4800 250 12 820 3700 0.21 NC NC NE none
Carbon tetrachloride 0.023 none 0.025 64 3.1 0.023 0.61 3 0.00015 NC NC NE none

18 AAC 75, ADEC Table B1 and B2 Method 

Two Soil Cleanup Levels EPA RSLs HHERA (USAF, 2012c)
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Table B-4 LSS - Surface Soil Project Cleanup Level Criteria

Analyte (Units) PAL

Site-Specific 

Background or 

EPA RSL gw

LOQ
Direct 

Contact 
 Inhalation

Migration to 

Groundwater  
Residential Industrial  

Protection of 

GW
RBCL ERBCL PCL PCL Basis

18 AAC 75, ADEC Table B1 and B2 Method 

Two Soil Cleanup Levels EPA RSLs HHERA (USAF, 2012c)

Volatile Organic Compounds (mg/Kg) - Continued
Chlorobenzene 0.63 none 0.025 2000 200 0.63 290 1400 0.049 NC NC NE none
Chloroethane 23 none 0.2 2900 23 580 15000 61000 5.9 NC NC NE none
Chloroform 0.46 none 0.025 1000 3.2 0.46 0.29 1.5 0.000053 NC NC NE none
Chloromethane 0.21 none 0.025 640 25 0.21 120 500 0.049 NC NC NE none
cis-1,2-Dichloroethylene 0.24 none 0.025 1000 130 0.24 160 200000 0.0082 NC NC NE none
cis-1,3-Dichloropropene 0.00015 none 0.025 -- -- -- -- -- -- NC NC NE none
Dibromochloromethane 0.032 none 0.025 99 14 0.032 0.68 3.3 0.000039 NC NC NE none
Dibromomethane 1.1 none 0.025 1000 370 1.1 25 110 0.0019 NC NC NE none
Dichlorodifluoromethane 140 none 0.025 20300 380 140 94 400 0.3 NC NC NE none
Ethylbenzene 6.9 none 0.025 10100 110 6.9 5.4 27 0.0015 NC NC NE none
Hexachlorobutadiene 0.12 none 0.025 13 3.8 0.12 6.2 22 0.0005 NC NC NE none
Isopropylbenzene 51 none 0.025 10100 6212 51 2100 11 0.64 NC NC NE none
m,p-Xylene (Sum of isomers) 63 none 0.05 20300 63 63 590 2500 0.18 NC NC NE none
Methylene chloride 0.016 none 0.1 1100 160 0.016 11 53 0.0012 NC NC NE none
Naphthalene 20 none 0.05 1400 28 20 3.6 18 0.00047 NC NC NE none
n-Butylbenzene 15 none 0.025 1000 42 15 3900 51000 2.5 NC NC NE none
n-Propylbenzene 15 none 0.000025 1000 42 15 3400 21000 0.99 NC NC NE none
o-Xylene 63 none 0.025 20300 63 63 590 2500 0.18 NC NC NE none
p-Isopropyltoluene NE none 0.025 -- -- -- -- -- -- NC NC NE none
sec-Butylbenzene 12 none 0.025 1000 41 12 -- -- -- NC NC NE none
Styrene 0.96 none 0.025 20300 200 0.96 6300 36000 1.2 NC NC NE none
t-Butylbenzene 12 none 0.025 1000 70 12 -- -- -- NC NC NE none
tert-Butyl methyl ether 1.3 none 0.025 -- -- -- -- -- -- NC NC NE none
Tetrachloroethene (PCE) 0.024 none 0.0125 15 10 0.024 0.55 2.6 0.000033 NC NC NE none
Toluene 6.5 none 0.025 8100 220 6.5 5000 45000 0.59 NC NC NE none
trans-1,2-Dichloroethene 0.37 none 0.025 2000 160 0.37 150 690 0.025 NC NC NE none
trans-1,3-Dichloropropene 0.00015 none 0.025 -- -- -- -- -- -- NC NC NE none
Trichloroethene (TCE) 0.02 none 0.0125 21 0.57 0.02 0.91 0.64 0.016 NC NC 0.02 ADEC gw
Trichlorofluoromethane 86 none 0.025 30400 990 86 790 3400 0.69 NC NC NE none
Vinyl chloride 0.0085 none 0.025 5.5 4.3 0.0085 0.06 1.7 0.0000053 NC NC NE none
Xylenes, Total 63 none 0.075 20300 63 63 630 2700 0.19 NC NC NE nonenone

Semi-Volatile Organic Compounds (mg/Kg)
1,2,4-Trichlorobenzene 0.85 0.25 1000 41 0.85 22 99 0.0029 NC NC NE none
1,2-Dichlorobenzene 5.1 0.25 9100 45 5.1 1900 9800 0.27 NC NC NE none
1,3-Dichlorobenzene 28 0.25 9100 69 28 -- -- -- NC NC NE none
1,4-Dichlorobenzene 0.064 0.25 350 30 0.64 2.4 12 0.0004 NC NC NE none
2,4,5-Trichlorophenol 67 0.25 6500 -- 67 6100 62000 3.3 NC NC NE none
2,4,6-Trichlorophenol 1.4 0.25 460 4100 1.4 44 160 0.013 NC NC NE none
2,4-Dichlorophenol 1.3 0.25 230 -- 1.3 180 1800 0.041 NC NC NE none
2,4-Dimethyl phenol 8.8 0.25 1300 -- 8.8 1200 12000 0.32 NC NC NE none
2,4-Dinitrophenol 0.54 3 160 -- 0.54 120 1200 0.034 NC NC NE none
2,4-Dinitrotoluene 0.0093 0.25 8.8 -- 0.0093 1.6 5.5 0.00028 NC NC NE none
2,6-Dinitrotoluene 0.0094 0.25 8.9 -- 0.0094 61 620 0.02 NC NC NE none
2-Chloronaphthalene 120 0.25 4700 -- 120 6300 82000 2.9 NC NC NE none
2-Chlorophenol 1.5 0.25 510 2500 1.5 390 5100 0.057 NC NC NE none
2-Methylnaphthalene 6.1 0.25 280 750 6.1 310 410 0.14 NC NC NE none
2-Methylphenol (o-Cresol) 15 0.25 3200 -- 15 3100 31000 0.58 NC NC NE none
2-Nitroaniline 0.15 0.062 EPA RSL gw 0.25 -- -- -- 610 6000 0.062 NC NC NE none
2-Nitrophenol NE 0.25 -- -- -- -- -- -- NC NC NE none
3,3'-Dichlorobenzidine 0.19 0.25 11 -- 0.19 1.1 3.8 0.00071 NC NC NE none
3-Nitroaniline NE 0.5 -- -- -- -- -- -- NC NC NE none
4,6-Dinitro-2-methylphenol NE 2 -- -- -- -- -- -- NC NC NE none
4-Bromophenyl phenyl ether NE 0.25 -- -- -- -- -- -- NC NC NE none
4-Chloro-3-methylphenol 4.3 0.25 -- -- -- 6100 62000 1.3 NC NC NE none
4-Chloroaniline 0.057 0.25 90 -- 0.057 2.4 8.6 0.00013 NC NC NE none
4-Chlorophenyl phenyl ether NE 0.25 -- -- -- -- -- -- NC NC NE none
4-Nitroaniline 0.0014 3 -- -- -- 24 86 0.0014 NC NC NE none
4-Nitrophenol NE 1 -- -- -- -- -- -- NC NC NE none
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Table B-4 LSS - Surface Soil Project Cleanup Level Criteria

Analyte (Units) PAL

Site-Specific 

Background or 

EPA RSL gw

LOQ
Direct 

Contact 
 Inhalation

Migration to 

Groundwater  
Residential Industrial  

Protection of 

GW
RBCL ERBCL PCL PCL Basis

18 AAC 75, ADEC Table B1 and B2 Method 

Two Soil Cleanup Levels EPA RSLs HHERA (USAF, 2012c)

Semi-Volatile Organic Compounds (mg/Kg) - Continued
Acenaphthene 180 0.25 2800 -- 180 3400 33000 4.1 NC NC NE none
Acenaphthylene 180 0.25 2800 -- 180 -- -- -- NC NC NE none
Aniline 0.004 2 -- -- -- 85 300 0.0039 NC NC NE none
Anthracene 3000 0.25 20600 -- 3000 17000 170000 42 NC NC NE none
Azobenzene 96000 0.25 -- -- -- -- -- -- NC NC NE none
Benzo(a)anthracene 3.6 0.25 4.9 -- 3.6 0.15 2.1 0.01 7.44 3.07 NE none
Benzo(a)pyrene 0.49 0.25 0.49 -- 2.1 0.015 0.21 0.0035 0.744 3.67 0.744 RBCL
Benzo(b)fluoranthene 4.9 0.25 4.9 -- 12 0.15 2.1 0.035 7.44 1.89 1.89 ERBCL
Benzo(g,h,i)perylene 1400 0.25 1400 -- 38700 -- -- -- NC NC NE none
Benzo(k)fluoranthene 49 0.25 49 -- 120 1.5 21 0.35 NC NC NE none
Benzoic acid 410 1.5 317000 -- 410 240000 2500000 14 NC NC NE none
Benzyl alcohol 0.89 0.25 -- -- -- 6100 62000 0.37 NC NC NE none
Benzyl butyl phthalate 920 0.25 2900 -- 920 260 910 0.2 NC NC NE none
bis(2-chloroethoxy) Methane 0.025 0.011 EPA RSL gw 0.25 -- -- -- 180 1800 0.011 NC NC NE none
bis(2-chloroethyl) Ether 0.0022 0.25 7.5 3.3 0.0022 0.21 1 0.0000031 NC NC NE none
bis(2-chloroisopropyl) Ether 0.00012 0.25 -- -- -- NC NC NE none
bis(2-ethylhexyl) Phthalate 13 0.25 220 -- 13 35 120 0.017 NC 0.549 0.549 ERBCL
Chrysene 360 0.25 490 -- 360 -- -- -- NC 2.14 NE none
Cresols, m & p 1.5 1 350 -- 1.5 310 3100 0.057 NC NC NE none
Di-n-butyl phthalate 80 0.25 7900 -- 80 6100 62000 1.7 NC NC NE none
Di-n-octylphthalate 3800 0.25 3100 -- 3800 -- -- -- NC NC NE none
Dibenz(a,h)anthracene 0.49 0.25 0.49 -- 4 0.015 0.21 0.011 0.744 2.13 NE none
Dibenzofuran 11 0.25 200 -- 11 78 1000 0.11 NC NC NE none
Diethyl Phthalate 130 0.25 61900 -- 130 49000 490000 4.7 NC NC NE none
Dimethyl phthalate 1100 0.25 773000 -- 1100 -- -- -- NC NC NE none
Fluoranthene 1400 0.25 1900 -- 1400 2300 22000 70 NC NC NE none
Fluorene 220 0.25 2300 -- 220 2300 22000 4 NC NC NE none
Hexachlorobenzene 0.047 0.25 3.2 1.5 0.047 0.3 1.1 0.00053 NC NC NE none
Hexachlorobutadiene 0.12 0.25 13 3.8 0.12 6.2 22 0.0005 NC NC NE none
Hexachlorocyclopentadiene 1.3 0.7 390 2 1.3 370 3700 0.07 NC NC NE none
Hexachloroethane 0.21 0.25 65 170 0.21 12 43 0.00048 NC NC NE none
Indeno(1,2,3-c,d)Pyrene 4.9 0.25 4.9 -- 41 0.15 2.1 0.12 NC 1.72 NE none
Isophorone 3.1 0.25 5300 -- 3.1 510 1800 0.022 NC NC NE none
n-Nitroso-di-n-propylamine 0.0011 0.25 0.52 -- 0.0011 0.069 0.25 0.000007 NC NC NE none
n-Nitrosodimethylamine 0.000053 0.25 0.16 0.19 0.000053 0.0023 0.034 0.0000001 NC NC NE none
n-Nitrosodiphenylamine 15 0.25 750 -- 15 99 350 0.057 NC NC NE none
Naphthalene 20 0.25 1400 28 20 3.6 18 0.00047 NC NC NE none
Nitrobenzene 0.094 0.25 51 120 0.094 4.8 24 0.000079 NC NC NE none
Pentachlorophenol 0.047 2 39 -- 0.047 0.89 2.7 0.0017 10.7 7.67 2 LOQ
Phenanthrene 3000 0.25 20600 -- 3000 -- -- -- NC NC NE none
Phenol 68 0.25 23200 -- 68 18000 180000 2.6 NC NC NE none
Pyrene 1000 0.25 1400 -- 1000 1700 17000 9.5 NC 2.8 2.8 ERBCL  

Notes: Only analytes with at least one positively-identified result (concentration in Bold) are shown. 
0.01 LOQ and detection limit exceed the PCL / PAL
Bold Bolded result indicates positively identified compound.

-- No value available
0.01 LOQ  exceeds the PCL / PAL but average detection limit is below PCL / PAL
AAC Alaska Administratative Code NC Not Calculated; constiutent does not represent an adverse risk in the HHERA (USAF, 2012a)

ADEC Alaska Department of Environmental Conservation NE Not established
EPA Environmental Protection Agency PAL project action limit

ERBCL ecological risk-based cleanup levels; from USAF, 2012a PCL Project cleanup level
gw migration to groundwater; from 18 AAC 75 Table B1 or B2 RBCL risk-based cleanup levels; from USAF, 2012a

HHERA Human Health and Ecological Risk Assessment RSL EPA regional screening level
LOD limit of detection
LOQ limit of quantitation

mg/Kg milligrams per kilogram 
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Table B-5 LSS - Subsurface Soil Project Cleanup Level Criteria

Analyte (Units)

PAL

Site-Specific 

Background or 

EPA RSL gw

LOQ Direct 

Contact  Inhalation

Migration to 

Groundwater  Residential Industrial  Protection of GW

RBCL ERBCL PCL PCL Basis

General Parameters

Perchlorate (mg/Kg) 0.067 none 0.0002 71 -- 0.067 55 720 -- NC NC NE none

Total Petroleum Hydrocarbons (mg/Kg)

Gasoline Range Organics (GRO) 300 none 2.5 1400 1400 300 -- -- -- NC NC NE none

Diesel Range Organics (DRO) 250 none 20 10250 12500 250 -- -- -- NC NC 250 ADEC gw

Residual Range Organics (RRO) 10000 none 20 10000 22000 11000 -- -- -- NC NC NE none

Metals (mg/Kg)

Arsenic 3.9 12.5 0.6 4.5 -- 3.9 0.39 1.6 0.0013 NC NC NE none

Barium 1100 116 0.3 20300 -- 1100.0 15000 190000 120.0 NC NC NE none

Cadmium 5 0.141 0.2 79 -- 5 70 800 -- NC NC NE none

Chromium, Total 25 38.0 0.4 300 -- 25 -- -- 180000 NC NC 38.0 Background

Chromium +3 NE NE 0.4 152000 --  >10
6  

120000 1500000 28000000 NC NC NE none

Chromium, Hexavalent 25 NE 0.75 300 -- 25 0.29 5.6 0.00059 NC NC NE none

Lead 400 11.6 0.2 400 -- -- 400 800 14.0 NC NC NE none

Nickel 86 28.6 0.2 2000 -- 86 1500 20000 20.0 NC NC 86 ADEC gw

Selenium 3.4 0.959 0.5 510 -- 3.4 390 5100 0.4 NC NC NE none

Silver 11.2 0.138 0.1 510 -- 11.2 390 5100 0.6 NC NC NE none

Vanadium 710 74.3 3 710 -- 3400 390 5200 78 NC NC NE none

Mercury 1.4 0.0737 0.04 30 18 1.4 10 43 0.033 NC NC NE none

Polychlorinated Biphenyls (PCBs) (mg/Kg)

PCB-1254 (Aroclor 1254) 1 none 0.1 1 -- -- 0.22 0.74 0.0088 NC NC NE none

PCB-1260 (Aroclor 1260) 1 none 0.1 1 -- -- 0.22 0.74 0.024 NC NC NE none

Volatile Organic Compounds (mg/Kg)

1,1,1,2-Tetrachloroethane 0.017 none 0.025 -- -- -- 1.9 9.3 0.00019 NC NC NE none

1,1,1-Trichloroethane 0.82 none 0.025 20300 360 0.82 8700 38000 2.6 NC NC NE none

1,1,2,2-Tetrachloroethane 0.017 none 0.025 42 5.5 0.017 0.56 2.8 0.000026 NC NC 0.025 LOQ

1,1,2-Trichloroethane 0.018 none 0.025 150 11 0.018 1.1 5.3 0.000077 0.831 NC 0.025 LOQ

1,1-Dichloroethane 25 none 0.025 20300 900 25 240 1100 0.093 NC NC NE none

1,1-Dichloroethene 25 none 0.025 20300 900 25 3.3 17 0.00068 NC NC NE none

1,1-Dichloropropene NE none 0.025 -- -- -- -- -- -- NC NC NE none

1,2,3-Trichlorobenzene 0.087 none 0.025 -- -- -- 49 490 0.015 NC NC 0.025 LOQ

1,2,3-Trichloropropane 0.00053 none 0.025 1.2 0.17 0.00053 0.005 0.095 0.00000028 0.0967 NC 0.025 LOQ

1,2,4-Trichlorobenzene 0.85 none 0.025 1000 41 0.85 0.000022 0.000099 0.0029 NC NC NE none

1,2,4-Trimethylbenzene 23 none 0.025 5100 49 23 62 260 0.021 NC NC NE none

1,2-Dibromo-3-chloropropane 1.4E-07 none 0.1 -- -- -- 0.0054 0.069 0.00000014 0.104 NC 0.1 LOQ

1,2-Dibromoethane (EDB) 0.00016 none 0.000132 4.2 0.6 0.00016 0.034 0.17 0.0000018 NC NC NE none

1,2-Dichlorobenzene 5.1 none 0.025 9100 45 5.1 3900 51000 2.5 NC NC NE none

1,2-Dichloroethane 0.016 none 0.025 91 4.8 0.016 0.43 2.2 0.000042 NC NC NE none

1,2-Dichloropropane 0.018 none 0.025 120 5.3 0.018 0.94 4.7 0.00013 NC NC NE none

1,3,5-Trimethylbenzene 23 none 0.025 5100 42 23 780 10000 0.12 NC NC NE none

1,3-Dichlorobenzene 28 none 0.025 9100 69 28 -- -- -- NC NC NE none

1,3-Dichloropropane 0.25 none 0.025 -- -- -- 1600 20000 0.099 NC NC NE none

1,4-Dichlorobenzene 0.064 none 0.025 350 30 0.64 2.4 12 0.0004 NC NC NE none

2,2-Dichloropropane NE none 0.025 -- -- -- -- -- -- NC NC NE none

2-Butanone (MEK) 59 none 0.25 60800 23300 59 28000 200 1 NC NC NE none

2-Chlorotoluene 0.71 none 0.025 -- -- -- 1600 20000 0.17 NC NC NE none

2-Hexanone 0.011 none 0.25 -- -- -- 210 1400 0.0079 NC NC 0.25 LOQ

4-Chlorotoluene 2.5 none 0.025 -- -- -- -- -- -- NC NC 2.5 PAL

4-Methyl-2-pentanone (MIBK) 8.1 none 0.25 8100 2100 8.1 5300 53000 0.23 NC NC NE none

Acetone 88 none 0.00025 91300 68.6 88 61000 630000 2.4 NC NC NE none

Benzene 0.025 none 0.025 150 11 0.025 1.1 5.4 0.0002 NC NC NE none

18 AAC 75, ADEC Table B1 and B2 Method Two 

Soil Cleanup Levels EPA RSLs HHERA (USAF, 2012c)
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Table B-5 LSS - Subsurface Soil Project Cleanup Level Criteria

Analyte (Units)

PAL

Site-Specific 

Background or 

EPA RSL gw

LOQ Direct 

Contact  Inhalation

Migration to 

Groundwater  Residential Industrial  Protection of GW

RBCL ERBCL PCL PCL Basis

18 AAC 75, ADEC Table B1 and B2 Method Two 

Soil Cleanup Levels EPA RSLs HHERA (USAF, 2012c)

Volatile Organic Compounds (mg/Kg) - Continued

Bromobenzene 0.059 none 0.025 -- -- -- 300 1800 0.036 NC NC NE none

Bromochloromethane NE none 0.025 -- -- -- 160 680 0.021 NC NC NE none

Bromodichloromethane 0.044 none 0.025 130 10 0.044 0.27 1.4 0.000032 NC NC NE none

Bromoform 0.34 none 0.025 1100 420 0.34 62 220 0.0021 NC NC NE none

Bromomethane 0.16 none 0.2 140 14 0.16 7.3 32 0.0018 NC NC NE none

Carbon disulfide 12 none 0.025 4800 250 12 820 3700 0.21 NC NC NE none

Carbon tetrachloride 0.023 none 0.025 64 3.1 0.023 0.61 3 0.00015 NC NC NE none

Chlorobenzene 0.63 none 0.025 2000 200 0.63 290 1400 0.049 NC NC NE none

Chloroethane 23 none 0.2 2900 23 580 15000 61000 5.9 NC NC NE none

Chloroform 0.46 none 0.025 1000 3.2 0.46 0.29 1.5 0.000053 NC NC NE none

Chloromethane 0.21 none 0.025 640 25 0.21 120 500 0.049 NC NC NE none

cis-1,2-Dichloroethylene 0.24 none 0.025 1000 130 0.24 160 200000 0.0082 NC NC NE none

cis-1,3-Dichloropropene 0.00015 none 0.025 -- -- -- -- -- -- NC NC NE none

Dibromochloromethane 0.032 none 0.025 99 14 0.032 0.68 3.3 0.000039 NC NC NE none

Dibromomethane 1.1 none 0.025 1000 370 1.1 25 110 0.0019 NC NC NE none

Dichlorodifluoromethane 140 none 0.025 20300 380 140 94 400 0.3 NC NC NE none

Ethylbenzene 6.9 none 0.025 10100 110 6.9 5.4 27 0.0015 NC NC NE none

Hexachlorobutadiene 0.12 none 0.025 13 3.8 0.12 6.2 22 0.0005 NC NC NE none

Isopropylbenzene 51 none 0.025 10100 6212 51 2100 11 0.64 NC NC NE none

m,p-Xylene (Sum of isomers) 63 none 0.05 20300 63 63 590 2500 0.18 NC NC NE none

Methylene chloride 0.016 none 0.1 1100 160 0.016 11 53 0.0012 NC NC NE none

Naphthalene 20 none 0.05 1400 28 20 3.6 18 0.00047 NC NC NE none

n-Butylbenzene 15 none 0.025 1000 42 15 3900 51000 2.5 NC NC NE none

n-Propylbenzene 15 none 0.000025 1000 42 15 3400 21000 0.99 NC NC NE none

o-Xylene 63 none 0.025 20300 63 63 590 2500 0.18 NC NC NE none

p-Isopropyltoluene NE none 0.025 -- -- -- -- -- -- NC NC NE none

sec-Butylbenzene 12 none 0.025 1000 41 12 -- -- -- NC NC NE none

Styrene 0.96 none 0.025 20300 200 0.96 6300 36000 1.2 NC NC NE none

t-Butylbenzene 12 none 0.025 1000 70 12 -- -- -- NC NC NE none

tert-Butyl methyl ether 1.3 none 0.025 -- -- -- -- -- -- NC NC NE none

Tetrachloroethene (PCE) 0.024 none 0.0125 15 10 0.024 0.55 2.6 0.000033 NC NC NE none

Toluene 6.5 none 0.025 8100 220 6.5 5000 45000 0.59 NC NC NE none

trans-1,2-Dichloroethene 0.37 none 0.025 2000 160 0.37 150 690 0.025 NC NC NE none

trans-1,3-Dichloropropene 0.00015 none 0.025 -- -- -- -- -- -- NC NC NE none

Trichloroethene (TCE) 0.02 none 0.0125 21 0.57 0.02 0.91 0.64 0.016 NC NC 0.02 ADEC gw

Trichlorofluoromethane 86 none 0.025 30400 990 86 790 3400 0.69 NC NC NE none

Vinyl chloride 0.0085 none 0.025 5.5 4.3 0.0085 0.06 1.7 0.0000053 NC NC NE none

Xylenes, Total 63 none 0.075 20300 63 63 630 2700 0.19 NC NC NE none

Semi-Volatile Organic Compounds (mg/Kg)

1,2,4-Trichlorobenzene 0.85 0.25 1000 41 0.85 22 99 0.0029 NC NC NE none

1,2-Dichlorobenzene 5.1 0.25 9100 45 5.1 1900 9800 0.27 NC NC NE none

1,3-Dichlorobenzene 28 0.25 9100 69 28 -- -- -- NC NC NE none

1,4-Dichlorobenzene 0.064 0.25 350 30 0.64 2.4 12 0.0004 NC NC NE none

2,4,5-Trichlorophenol 67 0.25 6500 -- 67 6100 62000 3.3 NC NC NE none

2,4,6-Trichlorophenol 1.4 0.25 460 4100 1.4 44 160 0.013 NC NC NE none

2,4-Dichlorophenol 1.3 0.25 230 -- 1.3 180 1800 0.041 NC NC NE none

2,4-Dimethyl phenol 8.8 0.25 1300 -- 8.8 1200 12000 0.32 NC NC NE none

2,4-Dinitrophenol 0.54 3 160 -- 0.54 120 1200 0.034 NC NC NE none

2,4-Dinitrotoluene 0.0093 0.25 8.8 -- 0.0093 1.6 5.5 0.00028 NC NC NE none

2,6-Dinitrotoluene 0.0094 0.25 8.9 -- 0.0094 61 620 0.02 NC NC NE none

2-Chloronaphthalene 120 0.25 4700 -- 120 6300 82000 2.9 NC NC NE none

2-Chlorophenol 1.5 0.25 510 2500 1.5 390 5100 0.057 NC NC NE none
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Table B-5 LSS - Subsurface Soil Project Cleanup Level Criteria

Analyte (Units)

PAL

Site-Specific 

Background or 

EPA RSL gw

LOQ Direct 

Contact  Inhalation

Migration to 

Groundwater  Residential Industrial  Protection of GW

RBCL ERBCL PCL PCL Basis

18 AAC 75, ADEC Table B1 and B2 Method Two 

Soil Cleanup Levels EPA RSLs HHERA (USAF, 2012c)

Semi-Volatile Organic Compounds (mg/Kg) - Continued

2-Methylnaphthalene 6.1 0.25 280 750 6.1 310 410 0.14 NC NC NE none

2-Methylphenol (o-Cresol) 15 0.25 3200 -- 15 3100 31000 0.58 NC NC NE none

2-Nitroaniline 0.15 0.062 EPA RSL gw 0.25 -- -- -- 610 6000 0.062 NC NC NE none

2-Nitrophenol NE 0.25 -- -- -- -- -- -- NC NC NE none

3,3'-Dichlorobenzidine 0.19 0.25 11 -- 0.19 1.1 3.8 0.00071 NC NC NE none

3-Nitroaniline NE 0.5 -- -- -- -- -- -- NC NC NE none

4,6-Dinitro-2-methylphenol NE 2 -- -- -- -- -- -- NC NC NE none

4-Bromophenyl phenyl ether NE 0.25 -- -- -- -- -- -- NC NC NE none

4-Chloro-3-methylphenol 4.3 0.25 -- -- -- 6100 62000 1.3 NC NC NE none

4-Chloroaniline 0.057 0.25 90 -- 0.057 2.4 8.6 0.00013 NC NC NE none

4-Chlorophenyl phenyl ether NE 0.25 -- -- -- -- -- -- NC NC NE none

4-Nitroaniline 0.0014 3 -- -- -- 24 86 0.0014 NC NC NE none

4-Nitrophenol NE 1 -- -- -- -- -- -- NC NC NE none

Acenaphthene 180 0.25 2800 -- 180 3400 33000 4.1 NC NC NE none

Acenaphthylene 180 0.25 2800 -- 180 -- -- -- NC NC NE none

Aniline 0.004 2 -- -- -- 85 300 0.0039 NC NC NE none

Anthracene 3000 0.25 20600 -- 3000 17000 170000 42 NC NC NE none

Azobenzene 96000 0.25 -- -- -- -- -- -- NC NC NE none

Benzo(a)anthracene 3.6 0.25 4.9 -- 3.6 0.15 2.1 0.01 NC NC 3.6 ADEC gw

Benzo(a)pyrene 0.49 0.25 0.49 -- 2.1 0.015 0.21 0.0035 NC NC 2.1 ADEC gw

Benzo(b)fluoranthene 4.9 0.25 4.9 -- 12 0.15 2.1 0.035 NC NC 12 ADEC gw

Benzo(g,h,i)perylene 1400 0.25 1400 -- 38700 -- -- -- NC NC NE none

Benzo(k)fluoranthene 49 0.25 49 -- 120 1.5 21 0.35 NC NC NE none

Benzoic acid 410 1.5 317000 -- 410 240000 2500000 14 NC NC NE none

Benzyl alcohol 0.89 0.25 -- -- -- 6100 62000 0.37 NC NC NE none

Benzyl butyl phthalate 920 0.25 2900 -- 920 260 910 0.2 NC NC NE none

bis(2-chloroethoxy) Methane 0.025 0.011 EPA RSL gw 0.25 -- -- -- 180 1800 0.011 NC NC NE none

bis(2-chloroethyl) Ether 0.0022 0.25 7.5 3.3 0.0022 0.21 1 0.0000031 NC NC NE none

bis(2-chloroisopropyl) Ether 0.00012 0.25 -- -- -- NC NC NE none

bis(2-ethylhexyl) Phthalate 13 0.25 220 -- 13 35 120 0.017 NC NC NE none

Chrysene 360 0.25 490 -- 360 -- -- -- NC NC NE none

Cresols, m & p 1.5 1 350 -- 1.5 310 3100 0.057 NC NC NE none

Di-n-butyl phthalate 80 0.25 7900 -- 80 6100 62000 1.7 NC NC NE none

Di-n-octylphthalate 3800 0.25 3100 -- 3800 -- -- -- NC NC NE none

Dibenz(a,h)anthracene 0.49 0.25 0.49 -- 4 0.015 0.21 0.011 NC NC 4 ADEC gw

Dibenzofuran 11 0.25 200 -- 11 78 1000 0.11 NC NC NE none

Diethyl Phthalate 130 0.25 61900 -- 130 49000 490000 4.7 NC NC NE none

Dimethyl phthalate 1100 0.25 773000 -- 1100 -- -- -- NC NC NE none

Fluoranthene 1400 0.25 1900 -- 1400 2300 22000 70 NC NC NE none

Fluorene 220 0.25 2300 -- 220 2300 22000 4 NC NC NE none

Hexachlorobenzene 0.047 0.25 3.2 1.5 0.047 0.3 1.1 0.00053 NC NC NE none

Hexachlorobutadiene 0.12 0.25 13 3.8 0.12 6.2 22 0.0005 NC NC NE none

Hexachlorocyclopentadiene 1.3 0.7 390 2 1.3 370 3700 0.07 NC NC NE none

Hexachloroethane 0.21 0.25 65 170 0.21 12 43 0.00048 NC NC NE none

Indeno(1,2,3-c,d)Pyrene 4.9 0.25 4.9 -- 41 0.15 2.1 0.12 NC NC NE none

Isophorone 3.1 0.25 5300 -- 3.1 510 1800 0.022 NC NC NE none

n-Nitroso-di-n-propylamine 0.0011 0.25 0.52 -- 0.0011 0.069 0.25 0.000007 NC NC NE none

n-Nitrosodimethylamine 0.000053 0.25 0.16 0.19 0.000053 0.0023 0.034 0.0000001 NC NC NE none

n-Nitrosodiphenylamine 15 0.25 750 -- 15 99 350 0.057 NC NC NE none

Naphthalene 20 0.25 1400 28 20 3.6 18 0.00047 NC NC NE none

Nitrobenzene 0.094 0.25 51 120 0.094 4.8 24 0.000079 NC NC NE none

Pentachlorophenol 0.047 2 39 -- 0.047 0.89 2.7 0.0017 NC NC NE none
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Table B-5 LSS - Subsurface Soil Project Cleanup Level Criteria

Analyte (Units)

PAL

Site-Specific 

Background or 

EPA RSL gw

LOQ Direct 

Contact  Inhalation

Migration to 

Groundwater  Residential Industrial  Protection of GW

RBCL ERBCL PCL PCL Basis

18 AAC 75, ADEC Table B1 and B2 Method Two 

Soil Cleanup Levels EPA RSLs HHERA (USAF, 2012c)

Semi-Volatile Organic Compounds (mg/Kg) - Continued

Phenanthrene 3000 0.25 20600 -- 3000 -- -- -- NC NC NE none

Phenol 68 0.25 23200 -- 68 18000 180000 2.6 NC NC NE none

Pyrene 1000 0.25 1400 -- 1000 1700 17000 9.5 NC NC NE none
 

 

Notes: Only analytes with at least one positively-identified result (concentration in Bold) are shown. 

0.01 LOQ and detection limit exceed the PCL / PAL

Bold Bolded result indicates positively identified compound.

-- No value available

0.01 LOQ  exceeds the PCL / PAL but average DL is below PCL / PAL

AAC Alaska Administratative Code

ADEC Alaska Department of Environmental Conservation

EPA Environmental Protection Agency

ERBCL ecological risk-based cleanup levels; from USAF, 2012c

gw migration to groundwater; from 18 AAC 75 Table B1 or B2

EPA U.S. Environmental Protection Agency

ERBCL ecological risk-based cleanup levels; from MWH, 2012a

HHERA Human Health Ecological Risk Assessment

LOD limit of detection

LOQ limit of quantitation

LOD limit of detection

mg/Kg milligrams per kilogram

NC Not Calculated; constiutent does not represent an adverse risk in the HHERA (USAF, 2012c)

NE Not established

PAL project action limit

PCL Project cleanup level

RBCL risk-based cleanup levels; from USAF, 2012a

RSL EPA regional screening level
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Table B-6 LSS - Water Project Cleanup Level Criteria

Analyte (Units)
PAL LOQ

Groundwater 

Cleanup Levels Tap Water MCL
RBCL ERBCL PCL PCL Basis

Total Petroluem Hydrocarbons (mg/L)
Gasoline Range Organics (GRO) 2.2 0.1 2.2 -- -- NC NC NE none
Diesel Range Organics (DRO) 1.5 0.0008 1.5 -- -- 0.308 NC 0.308 RBCL
Residual Range Organics (RRO) 1.1 0.0005 1.1 -- -- NC NC NE none

Metals (mg/L)
Arsenic 0.01 0.005 0.01 0.000045 0.01 0.000327 NC 0.000327 RBCL
Barium 2 0.003 2 2900 2 NC NC NE none
Cadmium ] 0.002 0.005 -- -- NC NC NE none
Chromium 0.1 0.004 0.1 -- 0.1 NC NC NE none
Chromium, Hexavalent 0.1 0.015 0.1 0.000031 -- 0.000888 NC NE none
Lead 0.015 0.001 0.015 -- 0.015 NC NC 0.015 ADEC gw
Mercury 0.002 0.0002 0.002 0.00063 0.002 NC NC NE none
Nickel 0.1 0.002 0.1 0.3 -- NC NC NE none
Selenium 0.05 0.005 0.05 0.078 0.05 NC NC NE none
Silver 0.1 0.002 0.1 0.071 -- NC NC NE none
Vanadium 0.26 0.02 0.26 0.078 -- 0.0307 NC 0.0307 RBCL

Volatile Organic Compounds (mg/L)
1,1,1-Trichloroethane 0.2 0.001 0.2 75 0.2 NC NC NE none
1,1-Dichloroethane 0.007 0.001 7.3 0.0024 -- NC NC NE none
1,2,4-Trimethylbenzene 1.8 0.001 1.8 0.087 -- NC NC NE none
1,2-Dichloroethane 0.005 0.001 0.005 0.00015 0.005 NC NC NE none
1,3,5-Trimethylbenzene 1.8 0.001 1.8 0.087 -- NC NC NE none
Benzene 0.005 0.0004 0.005 0.00039 0.005 NC NC 0.005 ADEC gw
Carbon disulfide 3.7 0.001 3.7 0.72 -- NC NC NE none
Chloromethane 0.066 0.001 0.066 0.19 NC NC NE none
Ethylbenzene 0.7 0.001 0.7 0.0013 0.7 NC NC NE none
Isopropylbenzene 3.7 0.001 3.7 0.39 -- NC NC NE none
m,p-Xylene (Sum of isomers) 10 0.002 10 -- -- NC NC NE none
4-Methyl-2-pentanone (MIBK) 2.9 0.01 2.9 1 -- NC NC NE none
Methylene chloride 0.005 0.005 0.005 0.0047 0.005 NC NC NE none
n-Butylbenzene 0.37 0.001 0.37 0.78 -- NC NC NE none
n-Propylbenzene 0.37 0.001 0.37 0.53 -- NC NC NE none
Naphthalene 0.73 0.002 0.73 0.00014 -- 0.0163 NC 0.0163 RBCL
o-Xylene 10 0.001 10 0.19 -- NC NC NE none
p-Isopropyltoluene NE 0.001 -- -- -- NC NC NE none
sec-Butylbenzene 0.37 0.001 0.37 -- -- NC NC NE none
t-Butylbenzene 0.37 0.37 -- -- NC NC NE none
Toluene 1 0.001 1 0.86 1 NC NC NE none
Trichloroethylene (TCE) 0.005 0.001 0.005 0.00044 0.005 0.00256 NC 0.00256 RBCL
Xylenes, Total 10 0.003 10 0.19 10 NC NC NE none

Semi-Volatile Organic Compounds (SW8270C) (mg/L)
2-Methylnaphthalene 0.15 0.01 0.15 0.027 -- 0.0257 NC 0.0257 RBCL
Acenaphthene 2.2 0.01 2.2 0.4 -- NC NC NE none
Fluorene 1.5 0.01 1.5 0.22 -- NC NC NE none
Naphthalene 0.73 0.01 0.73 0.000014 -- 0.0163 NC 0.0163 RBCL 0.0163 

Notes:

-- No value available mg/L milligrams per liter

AAC Alaska Administratative Code NC Not Calculated; constiutent does not represent an adverse risk in the HHERA (USAF, 2012c)

ADEC Alaska Department of Environmental Conservation NE Not established

EPA Environmental Protection Agency PAL project action limit

ERBCL ecological risk-based cleanup levels; from USAF, 2012c PCL Project cleanup level

gw migration to groundwater; from 18 AAC 75 Table B1 or B2 RBCL risk-based cleanup levels; from USAF, 2012c
HHERA Human Health and Ecological Risk Assessment RSL EPA regional screening level

LOQ limit of quantitation

18 AAC 75, ADEC 

Table C  EPA RSLs HHERA (USAF, 2012c)
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Table B-7 Area A - Surface Soil Project Cleanup Level Criteria

Analyte (Units)
PAL

Site-Specific 

Background
LOQ Direct 

Contact  Inhalation

Migration to 

Groundwater  Residential Industrial  

Protection of 

GW
RBCL ERBCL PCL PCL Basis

Total Petroleum Hydrocarbons (mg/Kg)
Gasoline Range Organics (GRO) 300 none 2.5 1400 1400 300 -- -- -- NC NC NE none
Diesel Range Organics (DRO) 250 none 20 10250 12500 250 -- -- -- 2998 NC 2998 RBCL
Residual Range Organics (RRO) 10000 none 20 10000 22000 11000 -- -- -- 8763 496 496 ERBCL

10000 22000 11000
-- -- --

Metals (mg/Kg)
Arsenic 3.9 12.5 0.6 4.5 -- 3.9 0.39 1.6 0.0013 NC NC NE none
Barium 1100 116 0 20300 -- 1100.0 15000 190000 120.0 NC NC NE none
Cadmium 5 0.141 0.2 79 -- 5 70 800 -- NC NC NE none
Chromium 25 38.0 0.4 300 -- 25 -- -- 180000 NC NC NE none
Chromium, Hexavalent/SW7196 25 NE 0.75 300 -- 25 0.29 5.6 0.00059 NC NC NE none
Lead 400 11.6 0.2 400 -- -- 400 800 14.0 NC NC NE none
Nickel 86 28.6 0.2 2000 -- 86 1500 20000 20.0 NC NC NE none
Selenium 3.4 0.959 0.5 510 -- 3.4 390 5100 0.4 NC NC NE none
Silver 11.2 0.138 0.1 510 -- 11.2 390 5100 0.6 NC NC NE none
Vanadium 710 74.3 3 710 -- 3400 390 5200 78 NC NC NE none
Mercury 1.4 0.0737 0.04 30 18 1.4 10 43 0.033 NC NC NE none

Volatile Organic Compounds (mg/Kg)
1,2,4-Trimethylbenzene 23 none 0.025 5100 49 23 62 260 0.021 NC NC NE none
1,3,5-Trimethylbenzene 23 none 0.025 5100 42 23 780 10000 0.12 NC NC NE none
Ethylbenzene 6.9 none 0.025 10100 110 6.9 5.4 27 0.0015 NC NC NE none
m,p-Xylene (Sum of isomers) 63 none 0.05 20300 63 63 590 2500 0.18 NC NC NE none
Methylene chloride 0.016 none 0.1 1100 160 0.016 11 53 0.0012 NC NC NE none
n-Butylbenzene 15 none 0.025 1000 42 15 3900 51000 2.5 NC NC NE none
n-Propylbenzene 15 none 0.000025 1000 42 15 3400 21000 0.99 NC NC NE none
o-Xylene 63 none 0.025 20300 63 63 590 2500 0.18 NC NC NE none
Toluene 6.5 none 0.025 8100 220 6.5 5000 45000 0.59 NC NC NE none
Trichloroethene (TCE) 0.02 none 0.0125 21 0.57 0.02 0.91 0.64 0.016 NC NC NE none
Xylenes, Total 63 none 0.075 20300 63 63 630 2700 0.19 NC NC NE none

Semi-Volatile Organic Compounds (mg/Kg)
Benzoic acid 410 none 1.5 317000 -- 410 240000 2500000 14 NC NC NE none  

Notes:

0.01 LOQ and detection limit exceed the PCL / PAL mg/Kg milligrams per kilogram

-- No value available NC Not Calculated; constiutent does not represent an adverse risk in the HHERA (USAF, 2012a)

AAC Alaska Administratative Code NE Not established

ADEC Alaska Department of Environmental Conservation PAL project action limit

EPA Environmental Protection Agency PCL project cleanup level

ERBCL ecological risk-based cleanup levels; from USAF, 2012c RBCL risk-based cleanup levels; from USAF, 2012c

gw migration to groundwater; from 18 AAC 75 Table B1 or B2 RSL EPA regional screening level

18 AAC 75, ADEC Table B1 and B2 Method 

Two Soil Cleanup Levels EPA RSLs HHERA (USAF, 2012c)
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Table B-8 Area A - Subsurface Soil Project Cleanup Level Criteria

Analyte (Units)
PAL

Site-Specific 

Background
LOQ Direct 

Contact  Inhalation

Migration to 

Groundwater  Residential Industrial  

Protection of 

GW
RBCL ERBCL PCL Basis

Total Petroleum Hydrocarbons (mg/Kg)
Gasoline Range Organics (GRO) 300 none 2.5 1400 1400 300 -- -- -- NC NC NE none
Diesel Range Organics (DRO) 250 none 20 10250 12500 250 -- -- -- 2998 NC 2998 RBCL
Residual Range Organics (RRO) 10000 none 20 10000 22000 11000 -- -- -- NC NC NE none

10000 22000 11000
-- -- --

Metals (mg/Kg)
Arsenic 3.9 12.5 0.6 4.5 -- 3.9 0.39 1.6 0.0013 NC NC NE none
Barium 1100 116 0 20300 -- 1100.0 15000 190000 120.0 NC NC NE none

Cadmium 5 0.141 0.2 79 -- 5 70 800 -- NC NC NE none
Chromium 25 38.0 0.4 300 -- 25 -- -- 180000 14.9 NC 38.0 Background
Chromium, Hexavalent/SW7196 25 NE 0.75 300 -- 25 0.29 5.6 0.00059 14.9 NC NE none
Lead 400 11.6 0.2 400 -- -- 400 800 14.0 NC NC NE none
Nickel 86 28.6 0.2 2000 -- 86 1500 20000 20.0 NC NC NE none
Selenium 3.4 0.959 0.5 510 -- 3.4 390 5100 0.4 NC NC NE none
Silver 11.2 0.138 0.1 510 -- 11.2 390 5100 0.6 NC NC NE none
Vanadium 710 74.3 3 710 -- 3400 390 5200 78 NC NC NE none
Mercury 1.4 0.1 0 30 18 1.4 10 43 0 NC NC NE none

Volatile Organic Compounds (mg/Kg)
1,2,4-Trimethylbenzene 23 none 0.025 5100 49 23 62 260 0.021 NC NC NE none
1,3,5-Trimethylbenzene 23 none 0.025 5100 42 23 780 10000 0.12 NC NC NE none
Ethylbenzene 6.9 none 0.025 10100 110 6.9 5.4 27 0.0015 NC NC NE none
m,p-Xylene (Sum of isomers) 63 none 0.05 20300 63 63 590 2500 0.18 NC NC NE none

Methylene chloride 0.016 none 0.1 1100 160 0.016 11 53 0.0012 NC NC NE none
n-Butylbenzene 15 none 0.025 1000 42 15 3900 51000 2.5 NC NC NE none
n-Propylbenzene 15 none 0.000025 1000 42 15 3400 21000 0.99 NC NC NE none
o-Xylene 63 none 0.025 20300 63 63 590 2500 0.18 NC NC NE none
Toluene 6.5 none 0.025 8100 220 6.5 5000 45000 0.59 NC NC NE none
Trichloroethene (TCE) 0.02 none 0.0125 21 0.57 0.02 0.91 0.64 0.016 NC NC NE none
Xylenes, Total 63 none 0.075 20300 63 63 630 2700 0.19 NC NC NE none

Semi-Volatile Organic Compounds (mg/Kg)
Benzoic acid 410 none 1.5 317000 -- 410 240000 2500000 14 NC NC NE none  

Notes:

0.01 LOQ and detection limit exceed the PCL / PAL NC Not Calculated; constiutent does not represent an adverse risk in the HHERA (USAF, 2012c)

-- No value available NE Not established

AAC Alaska Administratative Code PAL project action limit  

ADEC Alaska Department of Environmental Conservation PCL Project cleanup level

EPA Environmental Protection Agency RBCL risk-based cleanup levels; from USAF, 2012c

ERBCL ecological risk-based cleanup levels; from USAF, 2012c RSL EPA regional screening level

gw migration to groundwater; from 18 AAC 75 Table B1 or B2

HHERA Human Health and Ecological Risk Assessment
mg/Kg milligrams per kilogram

LOQ limit of quantitation

18 AAC 75, ADEC Table B1 and B2 Method 

Two Soil Cleanup Levels EPA RSLs HHERA (USAF, 2012c)
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Table B-9 Area C- Surface Soil Project Cleanup Level Criteria

Analyte  (Units)
PAL

Site-Specific 

Background
LOQ

Direct 

Contact  Inhalation

Migration to 

Groundwater  Residential Industrial  

Protection of 

GW
RBCL ERBCL PCL PCL Basis

Total Petroleum Hydrocarbons (mg/Kg)
Diesel Range Organics (DRO) 250 none 20 10250 12500 250 -- -- -- NC NC NE none
Residual Range Organics (RRO) 10000 none 20 10000 22000 11000 -- -- -- NC NC NE none

Metals (mg/Kg)
Arsenic 3.9 12.5 0.6 4.5 -- 3.9 0.39 1.6 0.0013 NC NC NE none
Barium 1100 116 0 20300 -- 1100.0 15000 190000 120.0 NC NC NE none

Cadmium 5 0.141 0.200 79 -- 5 70 800 -- NC NC NE none
Chromium 25 38.0 0.4 300 -- 25 -- -- 180000 NC NC NE none
Chromium, Hexavalent/SW7196 25 NE 0.75 300 -- 25 0.29 5.6 0.00059 NC NC NE none
Lead 400 11.6 0.2 400 -- -- 400 800 14.0 NC NC NE none
Nickel 86 28.6 0.2 2000 -- 86 1500 20000 20.0 NC NC NE none
Selenium 3.4 0.959 0.5 510 -- 3.4 390 5100 0.4 NC NC NE none
Silver 11.2 0.138 0.1 510 -- 11.2 390 5100 0.6 NC NC NE none
Vanadium 710 74.3 3 710 -- 3400 390 5200 78 NC NC NE none
Mercury/SW7471A 1.4 0.0737 0.04 30 18 1.4 10 43 0.033 NC NC NE nonePAL

Volatile Organic Compounds (mg/Kg)
Toluene 6.5 none 0.025 8100 220 6.5 5000 45000 0.59 NC NC NE none

Semi-Volatile Organic Compounds (mg/Kg)
2-Methylnaphthalene 6.1 none 0.25 280 750 6.1 310 410 0.14 NC NC NE none
Acenaphthene 180 none 0.25 2800 -- 180 3400 33000 4.1 NC NC NE none
Anthracene 3000 none 0.25 20600 -- 3000 17000 170000 42 NC NC NE none
Benzo(a)anthracene 3.6 none 0.25 4.9 -- 3.6 0.15 2.1 0.01 NC NC NE none
Benzo(a)pyrene 0.49 none 0.25 0.49 -- 2.1 0.015 0.21 0.0035 0.744 NC 0.744 RBCL
Benzo(b)fluoranthene 4.9 none 0.25 4.9 -- 12 0.15 2.1 0.035 NC NC NE none
Benzo(g,h,i)perylene 1400 none 0.25 1400 -- 38700 -- -- -- NC NC NE none
Benzo(k)fluoranthene 49 none 0.25 49 -- 120 1.5 21 0.35 NC NC NE none
bis(2-ethylhexyl) Phthalate 13 none 0.25 220 -- 13 35 120 0.017 NC NC NE none
Chrysene 360 none 0.25 490 -- 360 -- -- -- NC NC NE none
Di-n-octylphthalate 3800 none 0.25 3100 -- 3800 -- -- -- NC NC NE none
Dibenzofuran 11 none 0.25 200 -- 11 78 1000 0.11 NC NC NE none
Fluoranthene 1400 none 0.25 1900 -- 1400 2300 22000 70 NC NC NE none
Fluorene 220 none 0.25 2300 -- 220 2300 22000 4 NC NC NE none
Indeno(1,2,3-c,d)Pyrene 4.9 none 0.25 4.9 -- 41 0.15 2.1 0.12 NC NC NE none

Naphthalene 20 none 0.25 1400 28 20 3.6 18 0.00047 NC NC NE none
Phenanthrene 3000 none 0.25 20600 -- 3000 -- -- -- NC NC NE none
Pyrene 1000 none 0.25 1400 -- 1000 1700 17000 9.5 NC NC NE none

 

Notes:

-- No value available NC Not Calculated; constiutent does not represent an adverse risk in the HHERA (USAF, 2012c)

AAC Alaska Administratative Code NE Not established

ADEC Alaska Department of Environmental Conservation PAL project action limit

EPA Environmental Protection Agency PCL Project cleanup level

ERBCL ecological risk-based cleanup levels; from USAF, 2012c RBCL risk-based cleanup levels; from USAF, 2012c

gw migration to groundwater; from 18 AAC 75 Table B1 or B2 RSL EPA regional screening level

HHERA Human Health and Ecological Risk Assessment

LOQ limit of quantitation

mg/Kg milligrams per kilogram

18 AAC 75, ADEC Table B1 and B2 

Method Two Soil Cleanup Levels EPA RSLs HHERA (USAF, 2012c)
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Table B-10 Area C - Water Project Cleanup Level Criteria

Analyte (Units)
PAL LOQ

Groundwater Cleanup 

Levels Tap Water MCL
RBCL ERBCL PCL PCL Basis

Metals (mg/L)

Barium 2 0.003 2 2.9 2 NC NC 2 ADEC gw

Chromium 0.1 0.004 0.1 -- 0.1 NC NC 0.1 ADEC gw

Chromium, Hexavalent/SW7196A 0.1 0.015 0.1 0.000031 -- NC NC 0.1 ADEC gw

Mercury/SW7470 0.002 0.0002 0.002 0.00063 0.002 NC NC 0.002 ADEC gw

Nickel 0.1 0.002 0.1 0.3 -- NC NC 0.1 ADEC gw
 

 

Notes:

-- No value available

AAC Alaska Administratative Code

ADEC Alaska Department of Environmental Conservation

EPA Environmental Protection Agency

ERBCL ecological risk-based cleanup levels; from USAF, 2012c

gw migration to groundwater; from 18 AAC 75 Table B1 or B2

LOQ limit of quantitation

MCL maximum contaminant level

mg/L milligrams per liter.

NC Not Calculated; constiutent does not represent an adverse risk in the HHERA (USAF, 2012c)

NE Not established

PAL project action limit

PCL Project cleanup level

RBCL risk-based cleanup levels; from USAF, 2012c

RSL EPA regional screening level

18 AAC 75, ADEC 

Table C  EPA RSLs HHERA (USAF, 2012c)
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Technical Review and Comments 
Draft Nike Site Summit Feasibility Study 
Joint Base Elmendorf-Richardson, Alaska 

Document Date: May 2012 
Commenter: EPA  

 
Comment 

No. 
Document/ 
Page &Line 

Comment/Recommendation Response (November 9, 2012) 

GENERAL COMMENTS 

1 

Nike Site  
Summit  

Feasibility 
Study 

Comment:  The Draft Nike Site Summit Feasibility Study, Joint Base Elmendorf-Richardson, 
Alaska, dated May 2012 (the FS), does not include a figure that identifies the Joint Base Elmendorf-
Richardson (JBER) boundaries in relation to Nike Site Summit (NSS) and the surrounding area.  
Section 1.2.2.1, Current And Future Site Use, states that the boundary of JBER in the vicinity of NSS 
is adjacent to that of Chugach State Park, a recreational area, which should also be shown on Figures 
1-1 and 1-2.  To support discussions of current site use at NSS and the surrounding area, please revise 
the FS to include a figure that delineates the JBER site boundaries.  In addition, please include the 
boundaries of Chugach State Park on Figures 1-1 and 1-2.  

Agree. Figure 1-1 and Figure 1-2 will 
be updated to reflect the boundaries of 
JBER and boundary with Chugach 
State Park. 

2 

Nike Site  
Summit  

Feasibility 
Study 

Comment:  The FS does not distinguish between land use controls (LUCs) and institutional controls 
(ICs) and inappropriately lists some LUCs as a subset of ICs in Table 3-2 when ICs are actually a 
subset of LUCs.  Further, Section 3.1.2, Institutional Controls, and Table 3-2 include physical 
barriers like fences, which are engineering controls (ECs) as a technology/remedial process option 
under ICs.  Per EPA's IC's Guidance (November 2010 Interim Final version):  "EPA defines ICs as 
non-engineered instruments, such as administrative and legal controls, that help to minimize the 
potential for human exposure to contamination and/or protect the integrity of a response action.  ICs 
are typically designed to work by limiting land or resource use or by providing information that helps 
modify or guide human behavior at a site. Some common examples of ICs include zoning 
restrictions, building or excavation permits, well drilling prohibitions, easements, and covenants. ICs 
are a subset of Land Use Controls (LUCs). LUCs include engineering and physical barriers, such as 
fences and security guards, as well as ICs."  Although the Guidance further notes that "[t]he federal 
facility program may use either term in its decision documents," seemingly suggesting that either 
term will do, the best, and recommended, practice is to use the term ICs to refer to non-engineering 
controls and LUCs when referring to a broader universe of controls that includes such things as 
fencing and security guards.  Please revise the FS to use the terms LUCs, ICs, and ECs correctly; 
specifically, please list ICs and ECs as technologies/process options under the LUCs General 
Response Action. 

Agree.  The FS text will be revised to 
define each of the terms (LUCs, ICs, 
and ECs).  The USAF refers to all three 
of the terms as land use controls 
(LUCs); therefore, they will all be 
presented as LUCs throughout the FS  
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3 

Nike Site  
Summit  

Feasibility 
Study 

Comment:  It is acknowledged in several sections of the FS report (e.g., Section 5.3.3, Evaluation of  
LSS [Lower Site Summit] Soil and Groundwater Action Areas, Section 6.3.2, Evaluation of Area A 
Action Areas, and Section 7.3.2, Evaluation of Area C Action Area) that the lateral and vertical 
extents of contamination are not well defined at several of the evaluation areas.  In some cases, 
“Action Areas,” defined as areas that are targeted for remediation, were identified based on results 
from just one or two samples (Areas G, H, and K on Figure 4-1, Overview of Upper Site Summit 
Sample Locations and Action Areas).  This approach introduces considerable uncertainty in the 
determination of area and volume of site media that require remediation, as significant assumptions 
were used to define these areas for purposes of the FS.  For example, Section 4.3.2, Evaluation of 
USS Action Areas, states, “For purposes of estimating the volume of contaminated media, areas with 
surface soil contamination were assumed to encompass an area of 10 feet by 10 feet, centered on the 
surface soil sample location [which reported an exceedance of a proposed cleanup level (PCL)].”  
The FS also states, in Section 5.3.3, in regards to the LSS, “Because of the uncertainties in 
delineation, the resulting area and volume estimates provided in Table 5-5 are uncertain, which will 
result in a similar degree of uncertainty in the cost estimates that are included for LSS remedial 
alternatives. Because these uncertainties apply to all evaluated remedial alternatives, the uncertain 
volumes of contaminated media should not adversely affect the conclusions of the FS.”  This 
statement is  unsupported as the volume estimates could significantly alter conclusions of the FS.  
Containment was eliminated as a remedial alternative in the preliminary screening of alternatives 
(Table 3-3 Technology Screening Analysis for Soil); however, if the extent of contamination is 
significantly greater than is currently known, this alternative may require further consideration.  
Excavation and off-site disposal/treatment of soil may also become cost prohibitive should the 
volume of soil requiring remediation increase significantly.  Prior to finalizing the FS, please 
consider collecting additional samples to further delineate the lateral and vertical extent of 
contamination at NSS so that volume estimates presented in the FS are supported by site data, and 
remedial alternatives which may be based on the volume or area of contamination can be properly 
evaluated in the FS. 

Noted. The text of the FS will be 
revised to clarify the basis and 
adequacy of the information being used 
to evaluate the site and alternatives.   
 
During the RI stage of the study, Triad 
meetings were held with the ADEC and 
EPA to agree on sampling requirements 
for the site. There were three meetings 
held: 
• To discuss the sites and plan the 

sampling requirements 
• To agree on the work plan including 

the sampling plan 
• To review sampling results obtained 

and identify additional sampling 
 
This resulted in a consensus of issues 
and agreement on any additional 
sampling required. During this process 
additional sampling requirements were 
identified and more samples taken and 
analyzed. 
 
For a number of locations it was agreed 
that the historic sample data available 
was sufficient and no additional 
sampling was required to characterize 
the location. 
 
The agreements reached during these 
meetings are formalized in the final 
work plan and 3 Volume Remedial 
Field Investigation Report for NSS. 
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4 

Nike Site  
Summit  

Feasibility 
Study 

Comment:  The comparative analyses of remedial alternatives for three of the four evaluated areas at 
NSS (Upper Site Summit [USS], LSS, and Area A), as presented in Table 4-6 (USS Remedial 
Alternative Comparison), Table 5-7 (LSS Remedial Alternative Comparison), and Table 6-6 (Area A 
Remedial Alternative Comparison), rank the proposed alternatives by the criteria “Low,” “Medium,” 
or “High” for the evaluation criteria included in the tables.  This approach is not a sufficiently 
detailed rating system allowing for a meaningful distinction among alternatives.    The Guidance for 
Conducting Remedial Investigations and Feasibility Studies Under CERCLA (October 1988, 
EPA/540/G-89/004) (RI/FS Guidance), states in Section 6.2.5, Comparative Analysis of Alternatives, 
on page 6-14, “[a]n effective way of organizing this section is, under each individual criterion, to 
discuss the alternative(s) that performs the best overall in that category, with other alternatives 
discussed in the relative order in which they perform [emphasis added] . . . . the presentation of 
differences among alternatives can be measured either qualitatively or quantitatively, as appropriate, 
and should identify substantive differences.”  Further discrimination between factors is needed to 
make this process transparent to the public and regulatory agencies.  Please revise the FS to provide 
determination of the relative performance of the alternatives and identification of major trade-offs 
can be made.  Please also ensure that the assessment clearly indicates the alternative(s) that performs 
the best overall in each category.     

Agree. A short narrative description 
will be provided after each of the 
Remedial Alternative Comparison 
Tables to define substantive differences 
in order of most to least preferred 
remedies. (Table 4-6, Table 5-7, Table 
6-6, and Area C Pump House which 
does not have a comparison table). 
 

5 

Nike Site  
Summit  

Feasibility 
Study 

Comment:  Table 3-5, Contaminated Media by Area, indicates that groundwater at the USS is not 
considered for remediation since only “small quantities of groundwater [are] present in bedrock 
depressions.  Table 3-6, Remedial Alternatives by Area, selects groundwater remedial alternatives to 
be evaluated at the USS.  If groundwater will not be remediated, remedial alternatives need not be 
selected and evaluated for the USS.  Please clarify the discrepancy between Table 3-5 and Table 3-6. 

Due to the small quantities and 
pocketed nature and occurrence of 
groundwater at USS, remediation of 
groundwater is not possible. However 
the State of Alaska is concerned about 
transmission to these pockets of water. 
The discussion is in conjunction with 
remedies for other media, a note will be 
placed to clarify this. 

6 

Nike Site  
Summit  

Feasibility 
Study 

Comment:  Table 3-6.  Remedial Alternatives by Area.  Area C, In-situ and Ex-situ Treatment 
Groundwater.  The description “no groundwater at this site” is an inappropriate description and 
directly conflicts with the statement in 7.1.1.1 Geology, Hydrogeology, Hydrology.   “no subsurface 
borings were conducted in Area C during the RI; thus the presence and depth to groundwater is 
unknown.  The nearest drinking water supply well is located adjacent to the Alpenglo Lodge at Arctic 
Valley Ski Area, indicating groundwater does exist in the area.”  Please clarify in legend description 
the status of groundwater applicability at Area C. 

Agree. Table 3-6  key  will be revised 
to include “(3) – No boreholes at this 
location” and  (1) will be changed to 
(3) for In-Situ Treatment – 
Groundwater and Ex-Situ Treatment – 
Groundwater at Area C.. 
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7 

Nike Site  
Summit  

Feasibility 
Study 

Comment:  The initial screening of technologies and process options in Section 3.0, Identification 
and Screening of Technologies, does not appear to have considered all of the chemicals of concern 
(COC) at NSS.  While petroleum related constituents and volatile organic compounds (VOCs) are 
some of the primary COCs, metals are also COCs at NSS in both soil and groundwater.  Some of the 
technologies that are rated as “High” for effectiveness may not be as effective for all COCs.  For 
instance, natural attenuation is rated as highly effective for both soil (Table 3-3, Technology 
Screening Analysis for Soil) and groundwater (Table 3-4, Technology Screening Analysis for 
Groundwater), but natural attenuation may not be as effective for inorganics, particularly in soil.  The 
effectiveness of natural attenuation for inorganics depends greatly on the specific mechanisms (e.g., 
type of sorption or redox reaction) responsible for attenuation so that the stability of the mechanism 
can be evaluated (OSWER Directive 9200.4-17P, Use of Monitored Natural Attenuation at 
Superfund, RCRA Corrective Action, and Underground Storage Tank Sites [MNA Directive]).  The 
FS has not presented any data relevant to mechanisms for natural attenuation of inorganics in order to 
determine whether it could be effective at NSS or not.   Please revise the initial screening of 
alternatives to ensure that all COCs, including inorganics, are considered during the evaluation 
process.  If data are available to determine potential effectiveness of natural attenuation at NSS, it 
should be presented and discussed in the FS. 

Section 3 is intended to present the 
GRAs on a relative basis. The COCs 
are presented in the site specific 
sections and the alternatives evaluate 
the ability to address all site specific 
COCs. 

8 

Nike Site  
Summit  

Feasibility 
Study 

Comment:  Monitored Natural Attenuation (MNA) is a component of several of the remedial 
alternatives evaluated in detail in this FS (Alternatives USS-2, USS-3, LSS-2, LSS-3, and ARA-2) 
yet the FS lacks any evaluation of the efficacy of this remedial alternative at reducing contaminant 
concentrations in soil and groundwater to acceptable levels.  EPA’s MNA Directive clearly states, 
“Decisions to employ MNA as a remedy or remedy component should be thoroughly and adequately 
supported with site-specific characterization data and analysis.  In general, the level of site 
characterization necessary to support a comprehensive evaluation of MNA is more detailed than that 
needed to support active remediation.”  The FS could provide evidence that MNA would be effective 
using the protocol outlined in USEPA’s Technical Protocol for Evaluating Natural Attenuation of 
Chlorinated Solvents in Ground Water (September 1998, EPA/600/R-98/128) (MNA Guidance).  
Please revise the FS to include a thoroughly documented evaluation of the efficacy of MNA at the 
NSS in support of the detailed analysis of remedial alternatives.  Please refer to the MNA Directive 
as well as the MNA Guidance and USEPA’s Monitored Natural Attenuation of Inorganic 
Contaminants in Ground Water (October 2007, EPA/600/R-07/139) for additional information 
concerning evaluation of MNA. 

Noted. The MNA alternative is ranked 
based on site knowledge and efficacy at 
other sites in Alaska.  This is normal 
practice for feasibility studies recently 
completed by the USAF for other sites 
within Alaska. Efficacy of the selected 
remedy(s) for NSS will be established 
during the remedial design.  
 
Per discussion at the 1 November 2012 
comment resolution meeting, MNA is 
being applied at Sparrevohn Long 
Range Radar Site (LRRS), a site with 
similar latitude and altitude to NSS and 
has been in progress for at least five 
years.  Sparrevohn LRRS will be used 
as a reference site in discussions 
throughout the FS where MNA is 
identified as a remedial treatment 
technology, 
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9 

Nike Site  
Summit  

Feasibility 
Study 

Comment:  As noted above, MNA is a component of several remedial alternatives evaluated in this 
FS.  Some of these alternatives only include excavation of surface soil in combination with MNA.  If 
contaminated subsurface soil or underground piping is left in place, the FS needs to ensure that it is 
not acting as a continuing source of soil and/or groundwater contamination.  When evaluating MNA 
as a potential remedy for a site, EPA expects that source control will be a fundamental component of 
any MNA remedy (MNA Directive).  Please revise the FS to clarify how each of the remedies for 
which MNA is component will address source control. 

Noted. The FS will be clarified to 
specify that all the sources of 
contaminants have been removed from 
the sites and each remedy is addressing 
residual contamination.  The remedial 
design of the selected remedy will 
discuss detailed specifics with regards 
to how the remedy will achieve and 
maintain established cleanup goals.  

10 

Nike Site  
Summit  

Feasibility 
Study 

Comment:  The ecological Remedial Action Objectives (RAOs) for each of the four evaluation areas 
as described in Sections 4.2.2, 5.2.2, 6.2.2, and 7.2.2 (Ecological RAO) do not appear to consider 
subsurface soil, only surface soil.   Burrowing mammals (pikas, ground squirrels, and marmots) are 
all present in Chugach State Park, so it is likely they are present at NNS as well.  The ecological 
RAO for each of these areas should include subsurface soil to be protective of burrowing mammals.  
Please revise the ecological RAOs in Sections 4.2.2, 5.2.2, 6.2.2 and 7.2.2 to describe why burrowing 
animals are excluded from the subsurface soil exposure routes.  

Noted. The HHERA Report, Remedial 
Investigation Report – Volume 3 of 
3(JBER, May 2012) fully documents 
the basis for all risk assessments.  
Section 3.4.2.1 in the HHERA (JBER, 
May 2012) indicates that the exposure 
pathway between ecological receptors 
and subsurface soil at NSS is not 
complete and/or does not pose an 
unacceptable risk; therefore, an 
ecological RAO was not included for 
subsurface soils. This information is 
not reproduced in full in this document. 

11 

Nike Site  
Summit  

Feasibility 
Study 

Comment:  The assumptions included in the cost estimates for each of the remedial alternatives 
evaluated are not sufficiently detailed to meaningfully evaluate and compare remedial alternatives.  
For example, Table 4-5 USS Remedial Alternative Cost Estimates, indicates that 46 samples will be 
required for pre-delineation sampling at USS for Alternatives USS-2, USS-3, and USS-4, and 20, 80, 
and 60 post-excavation confirmation samples will be required for Alternatives USS-2, USS-3, and 
USS-4, respectively.  The FS has not presented any details on how these sampling numbers were 
determined.  In addition, the FS does not indicate what analyses will be conducted on any of the pre 
or post-excavation samples.  Further, there are no details on requirements associated with long term 
monitoring for MNA (number of samples to be collected, media to be sampled, proposed analyses, 
etc.)   As such, it is unclear if the remedial alternatives were appropriately scoped and costed so as to 
reflect a - 30%/ +50% margin as allowed for during the FS process.  Please revise the FS to ensure all 
assumptions used in the cost estimates for all of the alternatives evaluated at all of the NSS sites are 
noted and substantiated.  Further, please provide vendor quotes and engineer’s estimates.   

For the FS, class 5 estimates are used 
for alternative comparison and 
screening. These will typically result in 
accuracy in the range +50% to - 30%. 
They are developed from parametric 
estimating models, based on historic 
pricing data available. 
 
Agree. The assumptions used to 
develop the cost estimates have not 
been fully identified and will be added 
to each site’s cost estimates table 
(Tables 4-4, 5-5, 6-4 and 7-3) to show 
the development of the engineers 
estimate. 

12 

Nike Site  
Summit  

Feasibility 
Study 

Comment:  The FS estimates “>30 years” as the assumed MNA duration for several of the remedial 
alternatives evaluated, but cost estimates have only been prepared for a 30 year period for these 
alternatives.  Justification for this approach has not been described.  The time to achieve PCLs should 
be estimated, but if the intent is to use 30 years only for costing purposes, this should be stated 
clearly in the text describing each alternative and on all cost summary tables.  Please revise the FS to 
clearly state the intent of preparing cost estimates for a 30 year period for those remedial alternatives 
where the assumed duration for cleanup is “>30.” 

Agree. The FS will be revised to clearly 
establish that 30 years has been used 
for the purposes of costing. 
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13 

Nike Site  
Summit  

Feasibility 
Study 

Comment:  When evaluating the Short-term Effectiveness criterion as part of the detailed analysis of 
alternatives, the time until RAOs are achieved for each of the remedial alternatives is not provided in 
the FS.  As described on Page 6-9 of the RI/FS Guidance, “This factor includes an estimate of time 
required to achieve protection for either the entire site or individual elements associated with specific 
site areas or threats.”  Please revise the FS to specify the time required to achieve RAOs for each of 
the remedial alternatives as part of the Short-term Effectiveness evaluations. 

Agree. The FS will be revised to 
identify engineering estimates on the 
time required to achieve RAOs. 

14 

Nike Site  
Summit  

Feasibility 
Study 

Comment:  The FS incorrectly includes costs associated with Five-Year Reviews for the No Action 
alternatives.  Five year reviews are not required for No Action alternatives (which are typically 
included only for comparison purposes as required by the NCP).  The No Action alternative should 
have no associated costs.  Please revise the FS to remove any costs associated with the No Action 
alternatives.    

Agree. Costs associated with the No 
Action alternatives will be removed 
and text and tables revised accordingly. 

15 

Nike Site  
Summit  

Feasibility 
Study 

Comment:  The Individual Analysis of Alternatives subsections presented in each of Sections 4, 5, 6 
and 7 include speculations on the likely or not likely acceptance of a remedial alternative by the State 
and the community.  These two balancing criteria should be evaluated after feedback is received from 
the State and the community.  Such speculations should be removed from the FS.  Please revise the 
FS to indicate that the outcome of the evaluations of these criteria will be documented in the Record 
of Decision (ROD). 

Per discussion at 1 November 2012 
comment resolution meeting, the last 
sentence of the Agency and 
Community Acceptance sections for 
each of the remedial alternatives will be 
revised to read:  
 
“Agency Acceptance. … State 
acceptance will be assessed after 
agency comments have been received 
on this Feasibility Study.” 
“Community Acceptance. … 
Community acceptance will be 
assessed after the public notification 
period has concluded and comments 
from the public have been received on 
the Proposed Plan.” 
 
Please note that upon further review, 
the guidance references “state 
acceptance” rather than “agency” 
acceptance. 
 

16 

Nike Site  
Summit  

Feasibility 
Study 

Comment:   The FS relies on results of the Human Health and Ecological Risk Assessment 
(HHERA) as justification for the need to remediate each of the following areas of the NSS: the USS, 
LSS, Area A, and Area C.  However, in general, the rationale for selection of the PCLs is not clearly 
explained in the FS.  Please provide sufficient detail in the FS to clearly explain the selection of the 
PCLs for soil and groundwater at each of the action areas. 

Agree. The FS will be revised to clearly 
explain the rationale for selection of 
PCLs. 
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SPECIFIC COMMENTS 

1 
Section 1.2.1 

Site Description  
Page 1-3 

Comment:  Elevations are described for the USS and LSS but not for the remaining four sites.  For 
consistency when describing general site conditions, please revise Section 1.2.1 to document the 
elevations for Area A, Area B, Area C, and Area D.    

Agree. Section 1.2.1 Site 
Description will be revised to read: 
“NSS is located approximately 
12.5 miles east of Anchorage, 
Alaska. The site is within the 
boundaries of JBER and also on 
the edge of the Chugach 
Mountains. The site covers 
approximately 244 acres and 
includes:  

• USS – former battery control 
area, located at an elevation of 
3,900 feet above mean sea 
level, currently housing 
several commercial antenna 
installations. 

• LSS – former missile launch 
area, located at an elevation of 
about 3,100 feet above mean 
sea level. 

• Area A – Former Opportunity 
Strikes RRS, a Former Borrow 
Area, and a Suspected 
Disposal Area are located at a 
slightly lower elevation (2,950 
feet above mean sea level) 
than LSS. 

• Area B – High Explosive and 
Guided Missile Magazines, 
located about midway between 
LSS and USS, along the east 
side of the gravel road at an 
elevation of 3,200 feet above 
mean sea level. 

• Area C – Pump House, is the 
lowest elevation area of NSS 
at 2,500 feet above mean sea 
level, off of Arctic Valley 
Road. 
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• Area D – Former Borrow 
Area, at 3,200 feet above 
mean sea level, adjacent to 
LSS.” 

 

2 

Section 1.2.1.1.3 
Hydrology and 
Hydrogeology 

Page 1-5 

Comment:  This section discusses the presence of a public water well at the Alpenglow Lodge at 
Arctic Valley Ski Area, which according to the FS, “is relatively nearby (sic)” to Area C.  The 
location of this well is not depicted on  Figure 7.1 in relation to Area C to substantiate this statement.  
In addition, it is further stated, “The Alpenglow well, by nature of its location, cannot be in contact 
with runoff or groundwater originating from NSS.”  This statement does not appear to be supported 
by data as little evaluation of groundwater flow patterns, particularly in bedrock, appears to have 
been conducted at NSS.  However, if the intent was to state that this well is located upgradient of 
NSS because it is at a higher elevation than NSS, the quoted text should be revised to state this 
clearly.  Please revise Section 1.2.1.1.3 to present further evidence that the Alpenglow well is not 
hydraulically connected to groundwater originating from NSS, or provide a specific reference to a 
source document that contains this information. In addition, if the Alpenglow well is located 
upgradient of NSS, please revise the text to state this. Further, please provide a figure that identifies 
the Alpenglow well in relation to Area C and the NSS.   

Agree. The public water well will 
be identified on Figure 7.1 and 
Section 1.2.1.1.3 Hydrology and 
Hydrogeology, fourth paragraph 
second sentence will be changed to 
read: 
 
“ There is a public well located 
approximately 15 feet north-
northwest of the Alpenglow Lodge 
at Arctic Valley Ski Area, shown 
on Figure 7.1 The well is upslope 
from the lodge and known to have 
water present at 20 feet bgs.” 
 
 

3 

Section 1.2.1.1.3 
Hydrology and 
Hydrogeology 

Page 1-5 

Comment:  It is indicated in this section that, “The magnitude of NSS seasonal groundwater 
fluctuations, potential changes in gradient, and aquifer thickness are not known.”  It is not indicated 
in the FS why this information was not collected as part of the remedial investigation (RI); however, 
this information will be relevant when evaluating potential groundwater remedies at the site, 
particularly when MNA or the injection of chemical oxidants is being considered.  A more thorough 
characterization of groundwater and aquifer characteristics appears warranted.  Please revise the FS 
to clarify how seasonal fluctuations, potential changes in gradient, aquifer thickness, and other site-
specific hydrogeologic characteristics will be assessed. 

Agree. The FS text will be clarified 
to discuss the hydrology and 
hydrogeology information 
considered necessary by the Triad 
team for preparation of this FS. 

4 

Section 1.2.3 
 Nature and 
Extent of 

Contamination 
Pages 1-6 and  

1-7 

Comment:  It is stated in this section that, “Additional area-specific characterization results for the 
four impacted areas of NSS, as well as descriptions of past remedial actions (i.e., UST [underground 
storage tank] removals) are presented in area-specific sections of this report (Sections 4 through 7).”  
However, very little detail on UST removals or other remedial actions has been described in the 
remainder of the FS.  For example, the second bullet of Section 1.2.3.1, Preliminary Assessment/Site 
Inspection (PA/SI), notes that the PA/SI recommended investigating and closing a 20,000-gallon 
UST at LSS.  Section 5.0, Lower Site Summit, does not present any details on closure of a 20,000-
gallon UST (e.g., date of closure, observations made during closure, etc.).  To provide a more 
complete site history as it relates to potential source areas, please revise the FS to include 
descriptions of all past remedial actions conducted at NSS, including UST removals.   

Disagree. The FS text will be 
revised to clarify the location of 
historical information.  JBER does 
not consider it necessary to provide 
substantial historical detail that is 
presented in other reports, other 
than to outline the removal of 
sources of contamination with 
citation for documentation.  

5 

Section 1.2.3.2 
Remedial 

Investigation 
Page 1-8 

Comment:  The chemicals that were detected in site media during the RI are described in the third 
paragraph.  However, it is not mentioned that metals, including but not limited to arsenic, barium, 
cadmium, chromium, lead, and silver, were also detected above PCLs in soil at several of the 
investigation areas (Appendix A, Assessment of Analytical Results).  For completeness when 
identifying detected chemicals during the RI, please revise Section 1.2.3.2 to describe the metals that 

Agree. The FS will be revised to 
provide the requested discussion. 
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were detected in site soils.  

6 
Section 1.2.4.2.2 

TCE 
Page 1-11 

Comment:  There is a difference between dense non-aqueous phase liquid (DNAPL) and a dissolved 
phase plume, but the text in the third sentence of the third paragraph in this section appears to equate 
the two.  For clarity, please revise the FS to ensure that the distinction between DNAPL and a 
dissolved phase plume is more readily apparent.  

Agree. The FS will be revised to 
provide the requested distinction. 

7 
Section 1.2.5.1, 

Page 1-11 

Comment:  The summary of surface soil risks in Section 1.2.5.1 states that under a future residential 
land use scenario the estimated risk was 5×10-5 for potential exposures to contaminants in subsurface 
soil at the USS. It is unclear why subsurface soil risks are summarized within the surface soil risk 
summary descriptions since risk summaries associated with subsurface soil are presented in a 
separate section on Page 1-12. According to the risk summary for subsurface soil the future 
residential land use risk is 7×10-5 not 5 x 10-5. Please correct this discrepancy to promote clarity in 
the risk and media that required to be addressed by the FS. 

Agree. The FS will be revised to 
provide clarification, and correct 
any discrepancy. 

8 

Section 1.3.1 
 Area B – High 
Explosive and 
Guided Missile 

Magazines 
Pages 1-14 and 1-

15 

Comment:  No Further Action is recommended for Area B based on existing site data; however, it is 
unclear if all potential contaminants of concern were evaluated at this site.  Section 1.3.1 indicates 
that six surface soil samples were collected from Area B in November 1995 and analyzed only for 
metals, VOCs, and semi-volatile organic compounds (SVOCs).  Explosives, pesticides, and 
herbicides were not evaluated in soil, but given the unknown nature of the area of stressed vegetation 
observed during the PA/SI site visit, a more complete analytical suite would appear warranted.  In 
addition, it is unclear if the analytical data from 1995 is of sufficient quality for decision making, 
given its age.  Please revise the FS to present further justification for a No Further Action 
Recommendation at Area B; clarify why previous sampling was limited in scope; and address the 
quality of the data from 1995.   

Agree. The FS will be revised to 
clarify the basis of sampling 
conducted.   
 
Disagree. Historical data was 
collected under sample guidelines 
and protocols that were approved 
at the time of collection.  The data 
is considered representative of 
current site conditions as no 
activities have taken place since 
the time of collection. 

9 

Section 2.3 
Remedial Action 
Objectives, Page 

2-2 

Comment:  The RAOs presented in Section 2.3 only address exposure of human and ecological 
receptors to contaminated media; however, the FS had included leachability-based levels in soil as 
PCLs. Since soils at some sites require action due to potential leaching concerns, an RAO should be 
included that addresses preventing the migration of soil contaminants to groundwater. Please revise 
the RAOs to include an RAO that addresses the leaching potential of soil contaminants to 
groundwater. 

Agree. The RAO section will be 
revised as necessary to incorporate 
appropriate pathways.  

10 

Section 2.5 
Proposed Cleanup 
Areas and Action 
Levels, Page 2-6 

Comment:    Section 2.5 is intended to describe the methodology of how PCLs and Project Action 
Limits (PALs) were selected for each COC at each of the four areas included in the FS, but the 
rationale underlying the methodology is unclear and appears more generalized rather than area-
specific. Section 2.5 is unclear as to why each COC was selected for each medium of concern at each 
site; consequently it is unclear if the basis for the selection of a PCL is applicable.  For example, if a 
COC was only a human health risk driver, then the selection of a leachability-based level, which may 
be lower, is not supported.  There are no summary tables that outline the environmental media of 
concern at each site and the associated list of COCs, along with the reason for the selection of each 
COC.  Therefore, it is not clear whether the basis for the PCL selection is applicable for each COC.  
Please include summary tables that list the COCs for each medium and the basis for the COC 
selection (e.g., human health, ecological risk, leachability), to promote clarity in the rationale for 
selecting a PCL for the FS. Please ensure that rationale for selecting the PCL is consistent with the 
rationale used in the RI for identifying COCs. 

Agree. The FS will be revised to 
provide the clarification of the 
COCs, media, and PCLs. 
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11 

Section 3.3.1.2 
Institutional 

Actions 
Page 3-4 

Comment:  This section should also discuss Engineering Controls (ECs), which are a component of 
LUCs.  In addition, this section incorrectly identifies fencing as an IC.  Fencing should be identified 
as an EC.  Please revise Section 3.3.1.2 to discuss ECs as a component of LUCs, and identify fencing 
as an EC.   

Agree. Refer to response to 
General Comment #2. Section 
3.3.1.2 has been changed to 3.2.1.2 
Land Use Controls. 

12 

Section 3.3.1.4.2 
In Situ Treatment 

– Groundwater 
Page 3-7 

Comment:   In the discussion of chemical oxidation, it is stated in the FS that “various chemical 
oxidants are available that can effectively treat groundwater COCs at the site”, but specific chemical 
oxidants are not described.  This section should specify the chemical oxidants that could be 
considered since some may not be effective.  Please revise Section 3.3.1.4.2 to describe the various 
chemical oxidants that could be used to treat groundwater COCs at the site.  

Agree. The FS will be revised to 
provide a few examples of 
potential chemical oxidants that 
could be utilized. Note that section 
has been changed to 3.2.1.4.2. 
Need text. 

13 

Section 3.3.1.4.3 
Extraction and 

Ex-Situ 
Treatment/Dispos
al – Surface Soil 
and Subsurface 

Soil 
Page 3-7 

Comment:  The last bulleted item describes “Off-site Landfilling”, but a more appropriate term for 
this technology is “Off-site Disposal.”  In addition, excavation should be listed and described in 
Section 3.3 as an separate general response action (GRA) and technology type; it can then be 
combined into an alternative as “Excavation and Off-site Disposal.”  Please revise Section 3.3.1.4.3 
to replace “Off-site Landfill” with “Off-site Disposal.” Further, please revise the FS to discuss 
excavation as an individual GRA and technology type. 

Agree. The FS will be revised to 
indicate “Off-site Disposal”.   
Disagree. The presentation of the 
GRAs is appropriate and provides 
the information necessary to 
facilitate decision making.  
Segregation of excavation as a 
separate GRA would provide 
limited value and is not considered 
necessary. 

14 

Section 3.3.1.4.4 
Extraction and 

Ex-Situ Treatment 
– Groundwater 

Page 3-7 

Comment:  This section does not specifically address how groundwater extraction could be 
implemented; groundwater extraction is a separate GRA and technology.  Groundwater extraction 
technologies should be specifically included as a bullet point (e.g., groundwater could be extracted 
using vertical wells, horizontal wells, French drains, etc.)  Please revise the FS to specifically address 
how groundwater extraction could be implemented.  

Agree. The FS will be revised as 
requested. Need bulleted text. 

15 

Section 3.5.1 (3) 
Evaluation 

Criteria 
Pages 3-10 

 

Comment:  Balancing Criteria – Long Term Effectiveness and Permanence.  Please revise or 
rephrase the sentence “…the adequacy and reliability of controls assesses the adequacy and 
suitability of controls” to better clarify how long term effectiveness will be determined. 

Agree. The FS will be revised to 
clarify the statement. Need revised 
text. 

16 

Table 3-2  
Technology 
Screening 

Analysis for All 
Media 

Comment: The graphical rating key combines all 3 categories of effectiveness, implementability and 
cost into a simple set of graphics.  It is difficult to ascertain how ratings are identified under this 
system and a numeric score for each of the 3 categories would enhance transparency of the rating.  
For example, the rating for signs/fencing is moderate, which is the same designation given to 
chemical oxidation, thermal desorption and other more active technologies.  Please consider a more 
quantitative scoring process for technology screening analysis.   

Table 3-2 notes will be revised to 
clarify the basis for selection.  
JBER has evaluated scoring based 
on an alternative’s ability to 
achieve the outlined criteria. JBER 
prefers a graphical system and 
does not consider it appropriate to 
rank or score individual 
alternatives between each other for 
a given criteria, as this could 
inadvertently bias the evaluation.   
 
Per 1 November 2012 comment 
resolution meeting, the three 
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criteria (Effectiveness/ 
Implementability/ Cost) 
explanations will be separated out 
to more clearly show the basis of 
selection. 
 

17 

Table 3-2  
Technology 
Screening 

Analysis for All 
Media 

Comment:  The No Action alternative should not include Five Year Reviews or any costs. Please 
revise Table 3-2 to remove any reference of Five-Year Reviews or any other costs for the No Action 
alternative and include a statement that the No Action alternative is required for consideration by the 
NCP.   

Agree. Table 3-2 will be revised to 
remove reference to five-year 
reviews and costs associated with 
No Action alternative. 

18 

Table 3-2  
Technology 
Screening 

Analysis for All 
Media 

Comment:  Table 3-2 incorrectly identifies Fences/Signs as ICs.  As previously noted, fencing is 
considered an EC, which is a subset of LUCs.  Please revise Table 3-2 to correctly reference fencing 
as an EC.   

Agree. Refer to response to 
General Comment #2. Table 3-2 
will be revised as requested and a 
note will be added that states the 
USAF prefers use of the term 
LUCs. 

19 

Table 3-3 
Technology 
Screening 

Analysis for Soil 

Comment:  Several items require revision to Table 3-3: 
• Excavation is listed as a Remedial Technology/Process Option for the GRA Extraction and 

Ex-Situ Treatment, but excavation is a GRA in and of itself.  Please revise Table 3-3 to 
include Excavation as a GRA. 

• Ex-Situ Treatment is listed as a GRA in combination with Extraction.  Ex-Situ Treatment is 
a separate GRA.  Please revise Table 3-3 to include Ex-Situ Treatment as a separate GRA. 

• Disposal should be listed as a separate GRA for soil.  Please revise Table 3-3 to include 
Disposal as a separate GRA.   

• Soil cover is discussed as a Remedial Technology/Process Option for Containment, but the 
evaluation does discuss how the steepness of the terrain may make implementing the cover 
difficult.  Please revise Table 3-3 to discuss the terrain of the site when evaluating the 
potential for a soil cover. 

Disagree. Bullets 1, 2 and 3 - The 
presentation of the GRAs is 
appropriate and provides the 
information necessary to facilitate 
decision making.  Further 
segregation of the GRAs would 
provide limited value and is not 
considered necessary. 
 
Agree. Bullet 4 – Table 3-3 will be 
revised to discuss the terrain. 
 

20 

Table 3-3 
Technology 
Screening 

Analysis for Soil 
And 

Table 3-4 
Technology 
Screening 

Analysis for 
Groundwater 

Comment:  In general, the additional discussion included in the Comments or Further Description 
column of Tables 3-3 and 3-4 only addresses one or two of the screening criteria (e.g., soil vapor 
extraction (SVE) only discusses effectiveness.)  For example, the additional text for Natural 
Attenuation and Chemical Oxidation does not discuss any of the three criteria.  All three criteria 
(effectiveness, implementability, and cost) should be addressed under the Comments or Further 
Description column to better substantiate the selected ratings.  Alternatively, the text can be revised 
to include this information  Please revise Tables 3-3 and 3-4 to discuss all of the three screening 
criteria in the Comments or Further Description column or revise the text to include a discussion of 
each of the three criteria for each technology. 

Agree. The Tables will be updated 
to discuss each of the three 
screening criteria. 

21 

Section 4.1.2  
Nature and Extent 
of Contamination 

Page 4-2 

Comment:  It is indicated in the first paragraph that methylene chloride is not discussed in the nature 
and extent of contamination section for the USS since it was determined to be “attributable to 
laboratory contamination.”  If this is the case, it is unclear why methylene chloride is identified as a 
contaminant of concern in surface soil and subsurface soil in Table 4-1, USS Contaminants of 
Concern by Media.  A PCL is also proposed for methylene chloride in Table 4-3, USS Proposed 

Agree. Section 4.1.2, first 
paragraph last sentence will be 
deleted and the following text will 
be inserted as the second 
paragraph: 
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Cleanup Levels for Soil.  Please revise the FS to clarify why methylene chloride is identified as a 
COC for soil and a cleanup level proposed if it was found not to be site-related.  

 
“The following paragraphs 
describe COPCs that were detected 
above PALs, with the exceptions 
of methylene chloride (which is 
attributable to either laboratory 
contamination and detected at less 
than 10 times the level detected in 
the method blank, associated trip 
blank, or exceeded the method 
holding time) and metals that are 
below their respective 95 percent 
upper confidence limit for 
background at NSS.” 

22 

Figure 4-1 
Overview of 
Upper Site 

Summit Sample 
Locations and 
Action Areas 

Comment:  Figure 4-1 does not use different symbols to denote locations with contamination above 
PCLs, which would be helpful in understanding selection of the Action Areas.  In addition, the blue 
shading used to denote the Alt USS-4 ISCO Area has not been defined as such in the figure legend.  
Please revise Figure 4-1 to use different symbols or another method to identify those sample 
locations with contamination above PCLs.  Further, please revise Figure 4-1 to define the meaning of 
the blue shading in the figure legend.  This comment also applies to figures used to identify Action 
Areas for the other evaluation areas as well.   

Noted. Figures 4-1, 5-1, 6-1, and 7-
1 will be revised to identify, by 
media, areas where contaminant 
concentrations were above PCLs.  
The legend will be updated 
accordingly. 

23 

Section 4.1.2  
Nature and Extent 
of Contamination 

Page 4-3 

Comment:  The last sentence of the subsection on the Battery Control and Barracks Building 
indicates that SVOCs and/or PHCs were detected above PALs in water samples obtained from 
monitoring Wells MW03USS and MW04USS.  Review of Table A-2 USS, Assessment of Water 
Analytical Results, of Appendix A also shows that several metals were detected above PALs but 
metals are not mentioned in the text of the FS.  USS groundwater contaminants are mentioned in 
Section 1.2.3.2 Remedial Investigation.  Addtionally, Table 3-6 also lists Remedial Alternatives for 
USS In-Situ Groundwater Treatment.  The text of Section 4.1.2 needs to be expanded to present a 
thorough discussion of the nature and extent of groundwater contamination at this site, including 
whether a plume can be delineated.  In addition, Table 4-1, USS Contaminants of Concern by Media, 
does not identify any COCs in groundwater.  The rationale for excluding SVOCs, PHCs, and metals 
as COCs for groundwater at the site is not presented in the FS.  Please revise Section 4.1.2 to expand 
the discussion of groundwater contaminants, including identifying the metals that exceeded PALs in 
groundwater at the USS.  In addition, please include SVOCs, PAHs, and metals as COCs in 
groundwater at USS, or present significant justification for not identifying any COCs in groundwater.  

Agree. The FS will be revised as 
requested. 

24 

Section 4.1.2.2  
Sources and 

Release 
Mechanisms 

Page 4-4 
 

Comment:  It is indicated in this section that a pipeline was encountered during the RI at the Battery 
Control and Barracks Building, and “some leakage is anticipated to have occurred” from this 
pipeline.  Residual contamination from this pipeline is possible, but the FS does not include any 
remedial alternatives that address this potential source.  Please revise the FS to ensure that this 
potential source and all potential sources are addressed in the evaluation of remedial alternatives for 
the site.  

Agree. The FS will be revised to 
outline how the pipeline will be 
addressed. 

25 
Section 4.1.2.2  

Sources and 
Release 

Comment:  It is indicated in this section that the Former Motor Pool Maintenance Building included 
a floor drain and lube-pit that likely received wastes from vehicle maintenance operations.”  It is 
further noted that “The floor drain and lube-pit have been backfilled with soil; therefore, mobilization 

Agree. The FS text will be clarified 
to discuss basis of the sample 
locations and their appropriateness.  
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Mechanisms 
Page 4-4 

 

of contamination from either within the lines or the lube pit has been minimized.”  The FS does not 
identify the release point for the floor drain and lube-pit, so it is unclear if the release area has been 
adequately characterized.  Figure 4-1, Overview of Upper Site Summit Sample Locations and Action 
Areas, only shows that samples were collected around the perimeter of the building’s foundation.  It 
does not appear that samples were collected in soil beneath the floor drain and lube-pit to determine 
whether contamination from these potential sources exists.  Please revise the FS to identify the 
release point for the floor drain and lube pit at the Former Motor Pool Maintenance Building, and 
clarify how these potential source areas can be considered adequately characterized in the absence of 
data from beneath these features.   

26 

Section 4.1.2.2 
Sources and 

Release 
Mechanisms 

Page 4-5 

Comment:  In the discussion of the septic system and outfall as a potential source, it is indicated that 
the mobilization of contamination from either within the lines or tanks to the outfall has been 
minimized by backfilling the septic system tank with soil; however, this does not address the 
potential for contaminants to continue to leach from contaminated soil that is present at the outfall.  
This release mechanism needs to be presented in this section to ensure all potential sources and 
release mechanisms have been adequately evaluated.  Please revise Section 4.1.2.2 to discuss the 
potential for contaminants to continue to leach from contaminated soil that is present at the outfall.  

Agree. The FS will be revised to 
provide further discussion on the 
septic tank. 

27 

Section 4.1.4 
Baseline Risk 
Assessment 

Page 4-6 

Comment:  A summary of the human health risk assessment results is presented in Table 4-2, USS 
Risk Calculation Summary, but the FS does not present a similar summary for the ecological risk 
assessment.  For consistency, please revise the FS to include a summary table of the ERA results.  
This comment also applies to the LSS, Area A, and Area C evaluations. 

Noted. A table listing ecological 
receptors that had an HQ in excess 
of 1.0 will be added to Sections 4 
through 7.   

28 

Section 4.1.4 
Baseline Risk 
Assessment 

Page 4-6 

Comment:  Given the detection of TCE and other volatiles in soil and groundwater at the sites, the 
potential for vapor intrusion to current or future structures may be a possibility.  HHERA May 2012, 
Table 4-5 TCE risk calculations to future residents with a Hazard Index of 1.4 and 6.8 for two 
groundwater samples.  Footnotes (d) and (e) reference vapor instrusion.  Please revise the FS to 
clarify how the vapor intrusion pathway was addressed during the risk assessment and remedial 
alternatives analysis. 

Agree. The FS will be revised to 
clarify how vapor intrusion 
pathways were addressed at USS.   

29 
Section 4.2.2 

Ecological RAO 
Page 4-7 

Comment:  The ecological RAO does not address the PCLs that are applicable for ecological 
receptors.  The RI/FS Guidance states that RAOs should specify the contaminants and media of 
interest, exposure pathways, and preliminary remediation goals that permit a range of treatment and 
containment alternatives to be developed.  For consistency with the RI/FS Guidance, please revise the 
ecological RAO to specific the applicable preliminary remediation goals that apply. 

Disagree. The PCL, and associated 
protection of ecological receptors, 
is discussed in Section 4.3.1 and 
the PCLs are presented in Table 4-
3.  These sections in combination 
with the HHERA, outline the 
information necessary to facilitate 
remedy evaluation. 

30 

Section 4.3  
Proposed Cleanup 
Levels and Action 

Areas – USS 
Page 4-7 

Comment:  It is stated in this section that, “ADEC has stated that human health exposure pathways 
for groundwater do not need to be assessed for USS.”  Documentation of this agreement has not been 
included or cited.  For transparency, please revise the FS to properly cite this and all agency 
agreements that affect this FS.   Please clarify all sections pertaining to USS groundwater 
contamination. 

Agree. The FS will be revised to 
make text consistent and cite 
documentation.  

31 
Section 4.3.1 

Soil PCLs 
Page 4-7 

Comment:  Sufficient justification for selecting 10,000 milligrams per kilogram (mg/kg) as the PCL 
for residual range organics (RRO) in subsurface soil is not provided in the FS.  The PCL for RRO for 
surface soil is 120 mg/kg, which is the level protective of ecological receptors.  In addition, the FS 
has not clearly defined surface soil and subsurface soil (i.e., the depth that differentiates between 
them)  Please revise the FS to present justification for selecting the subsurface soil RRO PCL 

Disagree. Section 4.3.1 of the FS 
outlines the rationale and 
justification for the selected PCLs.  
Section 3.4.2.1 in the HHERA 
(JBER, May 2012) outlines that 
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excluding the potential for burrowing mammals.  Further, please define the depths associated with 
surface soil and subsurface soil.  

exposure pathways between 
ecological receptors and 
subsurface soil at NSS are 
considered to be incomplete, and 
provides rationale for the 
conclusion.   
 
Agree. The FS will be revised to 
define the depths associated with 
surface and subsurface soil in 
Table 4-1.  

32 

Section  4.4.1.2.1 
Alternative 
USS-1 – No 

Action 
Page 4-10 

Comment:  The evaluation of the Protection of Human Health and the Environment criterion 
indicates that contaminant concentrations may decrease over time as contaminants naturally 
attenuate, but this is not necessarily true for metals.  The evaluation of this criterion needs to 
acknowledge that not all of the contaminants identified as this site will attenuate over time.  Please 
revise Section 4.4.1.2.1 to state that all site contaminants concentrations may not decrease over time.   
This comment also applies to similar statements made at other evaluation areas.   

Agree. The FS will be revised as 
necessary to clarify metal COC 
concerns and the applicability of 
remedial alternatives. 

33 

Section 4.4.1.2.1 
Alternative 
USS-1 – No 

Action 
Page 4-10 

Comment:   A No Action alternative does not involve treatment, so the evaluation of the Reduction 
in TMV through Treatment for this alternative needs to explicitly state this fact.  Please revise the 
evaluation of the Reduction in TMV through Treatment evaluation for the No Action alternative to 
state that this alternative does not involve treatment, so this criterion is not satisfied.   

Agree. The FS will be revised as 
requested. 

34 

Section 4.4.1.2.3 
Alternative USS-3 

– Surface and 
Subsurface Soil 
Excavation with 

Offsite 
Treatment/Dispos

al, Monitored 
Natural 

Attenuation for 
Groundwater, and 

ICs 
Pages 4-13 and 4-

14 

Comment:  Use of dewatering technologies to remove the contaminated water that remains after the 
soil is excavated under Alternative USS-3 is not considered in the FS.   It is likely that this water 
could be pumped out of the bedrock depressions that were created to hold the USTs.  Please revise 
the FS to clarify whether dewatering technologies could be used to remove contaminated 
groundwater during soil excavation at the site, and include an explanation of these technologies.  

Agree. The FS will be revised to 
discuss dewatering as part of 
excavation alternatives.  

35 

Section 4.4.1.2.4 
Alternative USS-4 
– Soil Excavation 

with Offsite 
Treatment/Dispos

al, and In- 
Situ Chemical 

Oxidation of Deep 

Comment:  RegenOx® is selected as the oxidant for the ISCO treatments at this site, but the FS 
does not indicate whether this oxidant can effectively remediate all site COCs, including metals.  For 
a more transparent presentation of the effectiveness of this treatment technology, please revise the FS 
to clarify if RegenOx® can remediate all site COCs or if its effectiveness is limited to select COCs at 
the site.  
 

Agree. The FS will be revised to 
clarify to outline the remedial 
ability of RegenOx. 
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Soil and 
Groundwater 

Page 4-16 

36 

Table 4-3  
USS Proposed 
Cleanup Levels 

for Soil 

Comment:  Table 4-3 includes a yellow highlighted note at the bottom of the table that states, “italics 
= confirming applicable media for final FS.”  It is unclear why this note is necessary, and why the 
applicable media for the FS are not already identified.  Please revise the FS to clarify the intent of this 
note.  Methylene chloride is listed in the table as a COC but identified as a lab contaminant in the 
text.  Please clarify is methylene chloride is a COC.  This comment applies to all instances in which 
yellow highlight and methylene chloride are used throughout the tables of the FS. 

Agree. The FS will be revised to 
remove the yellow highlight and 
associated text, and corrected to 
indicate where methylene chloride 
is considered a COC. 

37 

Section 4.4.1.2 
Remedial 

Alternatives 
Considered for 

USS 
Page 4-9 

Comment:  The last paragraph seeks to address why groundwater is not being actively considered 
for remediation at the USS, but notes that “contaminated groundwater could be addressed along with 
contaminants in subsurface soil as part of Alternative USS-3.”  It appears that groundwater could also 
be addressed as part of Alternative USS-2 – Surface Soil Excavation with Offsite 
Treatment/Disposal, Monitored Natural Attenuation for Subsurface Soil and Groundwater, and ICs 
and Alternative USS-4 - Soil Excavation with Offsite Treatment/Disposal, and In-Situ Chemical 
Oxidation of Deep Soil and Groundwater.  Please revise the FS to clarify why USS-2 and USS-4 are 
not mentioned in this discussion of groundwater remediation potential.   

Agree. The FS will be clarified to 
discuss the applicability of 
alternatives USS-2 and USS-4. 

38 

Section 4.4.1.2.2 
Alternative 

USS-2 – Surface 
Soil Excavation 

with Off-site 
Treatment/Dispos

al, Monitored 
Natural 

Attenuation for 
Subsurface Soil 

and Groundwater, 
and ICs 

Page 4-12 

Comment:  Under Alternative USS-2, only surface soil would be excavated from the site.  It is 
indicated in the FS that approximately 900 square feet of soil to a depth of 1 foot would be removed 
from the action areas (about 34 cubic yards, or about 50 tons, assuming a density of 1.5 tons per 
cubic yard.  Table 4-4, USS Soil Volume Estimates by Action Area, only includes total volume of 
soil requiring remediation (surface and subsurface soil combined) and does not differentiate between 
surface soil and total soil.  To increase the utility of Table 4-4, please revise the table to differentiate 
surface soil volume estimates from subsurface soil volume estimates.  This comment also applies to 
volume estimates prepared for the other alternatives evaluated at USS as well other evaluation areas 
(e.g., LSS, etc.) 

Disagree. The segregation of the 
volumes to be excavated would not 
provide additional substantive 
information with regards to the 
evaluation of potential remedial 
alternatives at NSS.   

39 

Section 4.4.1.2.2 
Alternative 

USS-2 – Surface 
Soil Excavation 

with Off-site 
Treatment/Dispos

al, Monitored 
Natural 

Attenuation for 
Subsurface Soil 

and Groundwater, 
and ICs 

Page 4-12 

Comment:  In the evaluation of Alternative USS-2’s compliance with ARARs, it is stated that the 
alternative complies with “location-specific ARARs governing actions in potentially sensitive habitat 
near the stream.”  Section 4.1.1.1, Geology and Hydrogeology, previously indicated that no surface 
water bodies are located at USS, so the applicability of location-specific ARARs governing actions in 
potentially sensitive habitat near a stream is not immediately evident.  Please revise the FS to clarify 
why location specific ARARs for potentially sensitive habitats near a stream are applicable to the 
USS.    

Agree. The FS will be revised to 
clarify the discrepancy.  
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40 

Section 4.4.1.2.2 
Alternative 

USS-2 – Surface 
Soil Excavation 

with Off-site 
Treatment/Dispos

al, Monitored 
Natural 

Attenuation for 
Subsurface Soil 

and Groundwater, 
and ICs 

Pages 4-11 and 4-
12 

Comment:  It is indicated in the third paragraph that there is no rational way to estimate the time 
frame required for remediation of subsurface soil and groundwater that is expected to undergo natural 
attenuation over time.  However, Table 4-5, USS Remedial Alternative Cost Estimates, presents time 
estimates for those alternatives that include MNA (>30 years for Alternative USS-2 and 10 years for 
Alternative USS-3).  It appears that limited groundwater and soil data are available for the site so 
attenuation rates cannot be calculated at this time with any degree of certainty.  However, the FS 
requires further explanation of the differences between the time estimates for Alternatives USS-2 and 
USS-3. These estimates could be based on the time to achieve remedial goals at similar sites in 
Alaska or Canada. For transparency, please revise the FS to present the basis for the estimated 
timeframes specified for cleanup as part of Alternatives USS-2 and USS-3.   This comment also 
applies to differences in cleanup times noted for the LSS and Area A.  
 

Agree. The FS will be revised as 
requested. 

41 

Section 4.4.1.2.2 
Alternative 

USS-2 – Surface 
Soil Excavation 

with Off-site 
Treatment/Dispos

al, Monitored 
Natural 

Attenuation for 
Subsurface Soil 

and Groundwater, 
and ICs 

Pages 4-11 and 4-
12 

Comment:  It is unclear how Alternative USS-2 can rate “High” for Long Term Effectiveness and 
Performance when subsurface soil contamination will remain onsite, which has the potential to act as 
a continuing source for groundwater contamination.  This alternative would not be effective at 
reducing contaminant concentrations in groundwater over the long term if subsurface soil 
contamination is not addressed as well.  Please revise the FS to revisit the rating for Long Term 
Effectiveness and Performance for Alternative USS-2 in consideration of a continuing source for 
groundwater contamination.       

Agree. The FS will be clarified to 
support the rating in consideration 
with migration to groundwater. 

42 

Section 4.4.1.2.3 
Alternative USS-3 

– Surface and 
Subsurface Soil 
Excavation with 

Offsite 
Treatment/Dispos

al, Monitored 
Natural 

Attenuation for 
Groundwater, and 

ICs 
Page 4-13 

Comment:  Under Alternative USS-3, all surface and subsurface soil with contamination exceeding 
PCLs would be excavated.  It is indicated in the FS that approximately 920 cubic yards of soil would 
be removed from the site under Alternative USS-3.  This volume, however, does not appear to 
correlate with the volume estimates presented in Table 4-4 USS Soil Volume Estimates by Action 
Area.  If all of the soil from all of the Action Areas (A through K) was excavated, the total volume of 
soil, based on the values presented in Table 4-4, would be 1062 cubic yards of soil.  Please revise the 
FS to address this discrepancy. 

Agree. The FS will be revised to 
address the discrepancy. 

43 
Section 4.4.1.2.3 

Alternative USS-3 
– Surface and 

Comment:  Under the Cost subheading, it is stated that, “Because this alternative could be rapidly 
completed, no recurring costs (i.e., long-term monitoring or maintenance) are assumed.”  This is 
inconsistent with the approach described previously and included in the cost estimate.  The top of 

Agree.  Section 4.4.1.2.3, Cost 
subheading has been revised to 
read:  
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Subsurface Soil 
Excavation with 

Offsite 
Treatment/Dispos

al, Monitored 
Natural 

Attenuation for 
Groundwater, and 

ICs 
Page 4-15 

Page 4-14 had noted that “For purposes of cost estimating, natural attenuation processes are assumed 
to achieve soil and water cleanup goals within 10 years”  The cost estimate presented in Table 4-5 
USS Remedial Alternative Cost Estimates includes costs for long-term monitoring and maintenance 
for at least ten years.  Please revise the FS to address this discrepancy.   

 
“Cost. A cost estimate for 
Alternative USS-3 is presented in 
Table 4-4. Capital costs included 
with this alternative include: pre-
excavation delineation; 
mobilization; excavation, hauling, 
and off-site treatment; 
confirmation sampling; and site 
restoration. For purposes of cost 
estimating, natural attenuation 
processes are assumed to achieve 
soil and water cleanup goals within 
10 years, during which time 
monitoring will occur.. As detailed 
in Table 4-4, the estimated capital 
costs for Alternative USS-3 are 
approximately $609,000. 
Estimated NPV costs are $906,000 
assuming a discount rate of 2 
percent and $865,000 assuming a 
discount rate of 5 percent.” 

44 

Section 4.4.1.2.4 
Alternative USS-4 
– Soil Excavation 

with Offsite 
Treatment/Dispos

al, and In-Situ 
Chemical 

Oxidation of Deep 
Soil and 

Groundwater 
Page 4-15 

Comment:  Insufficient detail on the process and requirements for injecting chemical oxidants into 
the subsurface as part of Alternative USS-4 is presented in the FS.  The RI/FS Guidance, in Section 
6.2.1, states that “the alternatives selected as the most promising may need to be better defined during 
the detailed analysis….The information developed to define alternatives at this stage in the Rl/FS 
process may consist of preliminary design calculations, process flow diagrams, sizing of key process 
components, preliminary site layouts, and a discussion of limitations, assumptions, and uncertainties 
concerning each alternative.”  The FS has not provided any of this information.   Materials required 
for this alternative (volume of oxidant required based on chemical concentrations), rationale for 
assuming four injection points in the cost estimate, pre-ISCO and post-ISCO monitoring 
requirements, etc. have not been described.  Please revise the FS to better define Alternative USS-4, 
consistent with the RI/FS Guidance, so that a clear and meaningful description of this alternative is 
provided.  This comment also applies to the description of Alternative LSS-4 for the Lower Site 
Summit in Section 5.4.1.2.4. 

The FS will be revised to include 
detail on the basis of the alternative 
and the information that was used 
to develop the potential alternative.  
The primary components 
considered are the volume of soil 
to be remediated, the 
concentration, and the amount of 
oxidant necessary for the volume 
and concentration.   
 
Per 1 November 2012 comment 
resolution meeting, additional 
detail on the specific 
considerations will be provided 
and any site unknowns will be 
identified.  
 
The additional detailed information 
requested would be presented in 
the remedial design.  
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45 

Section 5.1.1  
Site Description 

and History 
Page 5-1 

Comment:  It is stated in this section that, “LSS is located approximately 2 miles (by road) below 
USS (Figure 1-2).”  The term “below” is not an effective descriptor.  Please revise the FS to state that 
LSS is located approximately 2 miles (by road) southwest of USS, at a topographically lower 
elevation.  This comment also applies to the description of Area A in Section 6.1.1.   

Agree. Section 5.1.1 first sentence  
will be changed to read: 
“LSS is located approximately 2 
miles (by road) southwest of USS, 
at a topographically lower 
elevation (Figure 1-2).” 
 
Section 6.1.1 first sentence will be 
changed to read: 
“Area A is located approximately 1 
mile northwest of LSS, at a 
topographically lower elevation 
(Figure 1-2).” 
 

46 

Section 5.1.1 
Site Description 

and History 
Page 5-1 

Comment:  The septic tank and outfall are identified as primary features at LSS, but the septic tank 
outfall is not shown on Figure 5-1, Overview of Lower Site Summit Key Map, or Figure 5-2, 
Northern LLS Sample Locations and Action Areas.  The location of the septic tank is not shown on 
Figure 5-4, LSS – Septic Outfall Sample Locations and Action Area.  Upon further review of Figure 
5-4, it does not appear that any samples were collected at the end of the septic tank outfall.  The text 
of the FS does not provide justification for lack of sampling at this area.  The FS should clearly 
document the locations of the Septic Tank and Outfall on all applicable figures.  Justification for not 
assessing the end of the septic tank outfall should also be provided.  Please revise Figures 5-1 and 5-2 
to identify the location of the septic tank outfall; revise Figure 5-4 to identify the location of the 
septic tank; and revise the FS to state why samples were not collected at the end of the septic tank 
outfall. 

Agree. The FS text and figures will 
be revised as requested. 

47 

Section 5.1.1  
Site Description 

and History 
Page 5-1 

Comment:  The FS indicates that repair of a chain link fence that surrounds LSS was identified as a 
high priority action in the Site Summit Retention Plan, dated 2010, but the text does not state whether 
the fence was repaired.  To better understand current site conditions, please revise the FS to comment 
on the status of the fence repair.  

Agree. The FS will be revised to 
clarify the status of the fence 
repair. 

48 

Section 5.1.2  
Nature and Extent 
of Contamination 

Pages 5-2 and  
5-3 

Comment:  Bullet points under the Launch Control Building subsection specify the chemicals 
detected above PALs during the RI and the sample locations where the exceedances were reported.  
This approach was followed for the majority of chemicals detected; however, that last bulleted item 
only notes that three metals (arsenic, chromium, and lead) were detected.  Concentration ranges of 
these constituents and sampling locations where exceedances were identified are not described.  The 
FS also does not indicate whether exceedances were reported in surface soil or subsurface soil.  For 
consistency in reporting, please revise the FS to identify concentrations ranges and sampling 
locations which reported exceedances for metals.  Surface soil and subsurface soil exceedances 
should also be differentiated.  This comment applies to all instances throughout the FS in which 
details for the metals exceedances have not been provided.  

Agree. The FS will be revised to 
clarify metal exceedances. 

49 

Section 5.1.2 
Nature and Extent 
of Contamination 

Page 5-4 
 

Comment:  The top of Page 5-4 describes sampling results for Electrical Substations D and D2, but 
the text does not indicate whether samples were analyzed for polychlorinated biphenyls (PCBs), a 
potential contaminant of concern for electrical substations.  Text describing Substation B on Page 5-3 
indicates that PCBs were not detected at this potential source area.  For consistency, text describing 
the results for Electrical Substations D and D2 should also state whether PCBs were analyzed for 

Agree. The FS will be revised as 
requested. 
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and/or detected.  Please revise Section 5.1.2 to discuss whether PCBs were analyzed for and/or 
detected at Electrical Substations D and D2.  

50 

Section 5.1.3 
Contaminant Fate 

and Transport 
Page 5-6 

Comment:  It is stated in the FS that any groundwater leaving the LSS is likely to migrate past the 
three sentry wells; however, this assumption is not supported with site data.  Contaminant transport in 
fractured bedrock likely occurs only in specific fractures, so contamination would only be detected if 
the sentry wells are installed in the same fractures or fracture system.  Please revise the FS to provide 
additional supporting documentation that the bedrock groundwater leaving the LSS is likely to 
migrate past the three sentry wells.  Alternatively, please revise the FS to state that it is currently 
unknown whether groundwater leaving the LSS will be intercepted by the three existing sentry wells.   

Agree. The FS will be revised to 
clarify groundwater migration. 

51 
Table 5-1, 

Contaminants of 
Concern by Media 

Comment:  The COCs identified in Table 5-1 do not correlate with the COCs discussed in Section 
5.1.2, Nature and Extent of Contamination.  “Various “ is used in the text to describe 23 compounds 
that are identified as VOCs and only  benzene and trichloroethylene (TCE) are the only Table 5-1 
VOCs described by concentration and sample location. The number of SVOCs in Table 5-1 is also 
much greater than the number of SVOCs discussed in Section 5.1.2.  Please revise the FS to discuss 
all detected VOCs and SVOCs or clarify why chemicals not discussed in Section 5.1.2 are identified 
as COCs for the site.     

Agree. The FS will be revised to 
clarify the specific site COC’s. 

52 

Section 5.4.1.2.4 
Alternative LSS-4 
– Soil Excavation 

with Offsite 
Treatment/Dispos

al, and In- 
Situ Chemical 

Oxidation of Deep 
Soil and 

Groundwater 
Page 5-18 

Comment:  It is stated in this section that long-term monitoring and maintenance of ICs would not 
be required for LSS-4 because the alternative would incorporate excavation and off-site treatment of 
soil and in-situ treatment of groundwater.  ICs and continued groundwater monitoring would likely 
be required for several sampling rounds post-treatment to ensure that the treatment was effective and 
contaminant concentrations do not rebound.  The cost estimate for LSS-4 (Table 5-6, LSS Remedial 
Alternative Cost Estimates) appears to include continued monitoring for at least three years post-
treatment.  For completeness, this information should be presented in Section 5.4.1.2.4.   
 

Agree. The FS will be revised to 
clarify the remedial alternative. 

 

Section 5.4.1.2.4 
Alternative LSS-4 
– Soil Excavation 

with Offsite 
Treatment/Dispos

al, and In- 
Situ Chemical 

Oxidation of Deep 
Soil and 

Groundwater 
Page 5-19 

Comment: The fourth paragraph references “two target ISCO treatment areas are shown in Figure 5-
2”.  Only one ICSO Area is shown on the figure.  Please revise the map to show both areas treated. 

Agree. Figure 5-2 will be revised 
as requested. 

53 

Table 5-5  
LSS Soil Volume 

Estimates by 
Action Area 

Comment:  Table 5-5 provides incorrect figure references for the Action Areas at LSS.  Figures 6-2 
through 6-4 are cited; however, this information is actually presented in Figures 5-2 through 5-4.  
Please revise Table 5-5 to correct these discrepancies.   

Agree. Table 5-4 (renumbered) 
will be revised to correction cite 
Figures 5-2 through 5-4.. 
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54 

Section 6.1.1 
Site Description 

and History 
Page 6-1 

Comment:  It is stated in the first paragraph that a sub-area of Area A is a former borrow source 
area; however, this area does not appear to be identified on Figure 6-1, Former Opportunity Strikes 
RRS Sample Locations and Action Areas.  The former borrow source area needs to be shown on 
Figure 6-1 as it is a potential source area at Area A.  Please revise Figure 6-1 to identify the location 
of the former borrow source area.   See previous comment #45 regarding defining the elevation for 
Area A. 

Agree. Figure 6-1 will be revised 
to identify the former borrow 
source area. 

55 

Section 6.1.2.2  
Sources and 

Release 
Mechanisms 

Page 6-5 

Comment:  It is indicated in the first complete paragraph on Page 6-5 that an Interim Removal 
Action associated with a former burn barrel was completed at the site.  Further details of this removal 
action (location of removal action, associated sampling, etc.) have not been described in the FS.  For 
clarity and completeness, revise the FS to present further detail on the Interim Removal Action 
conducted at Area A. 

Agree. The FS will be revised to 
provide additional clarity and cite 
the source for detailed 
documentation.  

56 

Section 6.1.2.2  
Sources and 

Release 
Mechanisms  

Page 6-5 

Comment:  It is noted in the FS that a buried pipeline still exists at Area A.  This pipeline was 
identified as a potential source subsurface soil contamination at Area A.  None of the remedial 
alternatives evaluated at Area A specifically address this pipeline.  Please revise the FS to clarify how 
this potential source are will be addressed by the remedial alternatives.  

Agree. The FS will be revised to 
clarify how the buried pipe will be 
addressed. 

57 
 

Section 7.1.1  
Site Description 

and History 
Page 7-1 

Comment:  This section does not address the sampling conducted as part of the RI.  For clarity and 
completeness, please revise Section 7.1.1 to describe sampling efforts from the RI at Area C. 

Agree. The FS will be revised to 
describe the sampling efforts from 
the RI. 

 

Section 7.1.1.1  
Geology, 

Hydrogeology, 
and Hydrology 

Comment: Please clarify why groundwater was not included during RI sampling phase in light of “a 
drinking water supply well adjacent to the Alpenglo Lodge at Arctic Valley Ski area, indicating that 
groundwater does exist in the area”. 

Agree. The FS text will be clarified 
to discuss the hydrology and 
hydrogeology information 
considered necessary by the Triad 
team for preparation of this FS. 

58 

Section 7.1.2.2  
Sources and 

Release 
Mechanisms 

Page 7-2 

Comment:  It is indicated in the FS that a tank may or may not be located in the Pump House, which 
was sealed closed. It is suggested that this tank may be a source of fuel releases to the surrounding 
area.  It is not indicated how the presence or absence of this tank will be further investigated.  The 
remedial alternatives evaluated for Area C also do not appear to consider the presence of a tank, 
which could be a continuing source for contamination.  It is suggested that the Pump House be 
opened to determine whether the tank is present and to remove it if necessary.  Please revise the FS to 
clarify how this possible tank will be addressed in the remedial alternatives. 

Agree. The FS will be revised to 
clarify how a possible tank will be 
addressed. 

59 

Figure 7-1, Area 
C Pumphouse 

Sample Locations 
and Action Area, 

page 7-9.  

Comment:  Please delineate the Chugach State Park Boundary and location of the Alpenglow Lodge 
drinking water well on the figure. 

Agree. Figure 7-1 will be revised 
to delineate the Chugach State 
Park boundary and location of the 
Aplenglow Lodge drinking water 
well. 
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MINOR COMMENTS 

1 

Nike Site  
Summit  

Feasibility 
Study 

Comment:  There are numerous instances where extra spaces occur in the middle of words 
throughout the FS.  These spaces should be eliminated for the next version of the FS. 

Agree. The FS will be grammatically 
checked. The extra spacing may be 
associated with the edited margin and 
left and right justification of the text. 

2 

Nike Site  
Summit  

Feasibility 
Study 

Comment:  The FS assumes a discount rate of 2.5% when preparing the net present value cost 
estimates, which is not an appropriate discount rate.  Based on A Guide to Developing and 
Documenting Cost Estimates During the Feasibility Study, July 2000, using the note at the 
bottom of Page 4-5, “Real discount rates from Appendix C of OMB Circular A-94 should 
generally be used for all Federal facility sites.”  The real discount rate from Appendix C of OMB 
Circular A-94, Revised Dec 2011, is 2.0%, not 2.5% as used in the remedial alternative cost 
estimate tables.  Please revise the FS to prepare the cost estimates using the most current 
discount rate from Appendix C of OMB Circular A-94.   

Agree. The FS will be revised to use 
the most current discount rate in the 
text and tables. 

3 
Section 1.2.1.1.1 

Climate 
Page 1-4 

Comment:   This section states, “The average annual total precipitation in the Anchorage Bowl 
is 16.08 of rainfall and 70.5 inches of snowfall,” which appears to be missing units for rainfall   
Please revise the referenced sentence to document the units for the amount of rainfall (e.g., 
inches of rainfall).   

Agree. Section 1.2.1.1.1 sentence two 
will be changed to read: 
 
“The average annual total precipitation 
in the Anchorage Bowl is 16.08 inches 
of rainfall and 70.5 inches of snowfall. 
Average annual snowfall at the Arctic 
Valley Ski Area, adjacent to NSS, is 
approximately 250 inches.” 

4 

Section 2.5  
Proposed 

Cleanup Levels 
and Action Areas 

Pages 2-6 and 
2-7 

Comment: USEPA Regional Screening Levels (RSLs) dated  November 2011 are cited  for  
PCLs in the absence of contaminant-specific cleanup levels in Alaska Department of 
Environmental Conservation (ADEC) guidance.  The RSL Table was recently updated in May 
2012 
(http://www.epa.gov/reg3hwmd/risk/human/rb-concentration_table/Generic_Tables/index.htm).  
Please ensure that the most recent RSL values are used in any future calculations.   
  

Disagree. The FS was drafted prior to 
release of the May 2012 RSLs.  The 
cited RSLs comprise part of the basis 
of the FS.  
 
 
 
 

5 

Section 3.5.1 
Evaluation 

Criteria 
Page 3-11 

Comment:  Under Short-Term Effectiveness, protection of the community is mentioned twice in 
the second sentence.  Also, protection of workers is not a subset of protection of the community 
as indicated by the sentence structure.  The definition of this criterion should be revised to more 
closely follow the RI/FS Guidance, page 6-9.  Please revise the definition/description of Short-
Term Effectiveness to more closely follow the text in the RI/FS Guidance.  

Agree.  Section 3.4 which now outlines 
each of the Nine criteria has been 
corrected to read : 
 
“Balancing Criteria…….3.  Short-
Term Effectiveness: This evaluation 
criterion addresses the effects of the 
remedial alternative during the 
construction and implementation phase 
until remedial response objectives are 
met (i.e., when cleanup targets or other 
remedial response objectives have been 

http://www.epa.gov/reg3hwmd/risk/human/rbconcentration_table/Generic_Tables/index.htm
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met). Short-term effectiveness 
addresses effects on human health and 
the environment during implementation 
of the remedial action including:  
protection of the community during 
remedial actions (such as risk of dust 
from excavation or transportation of 
hazardous materials), protection of 
workers during remedial actions, 
environmental impacts resulting from 
the remedial action, and time until 
remedial actions objectives are 
achieved.” 
 

6 

Section 3.5.1 
Evaluation 

Criteria 
Pages 3-10 to 

3-11 

Comment:  The definitions of the nine evaluation criteria are not consistent with those terms 
specified in the RI/FS Guidance.  For example, the FS states that the first criterion is 
“Protectiveness of Human Health and the Environment.”  The RI/FS Guidance indicates that this 
criterion should be “Overall Protection of Human Health and the Environment.”  The FS also 
indicates that the fourth criterion is “Reduction of Toxicity, Mobility, and Volume through 
Treatment” whereas the RI/FS Guidance states that this criterion is “Reduction of Toxicity, 
Mobility, or Volume through Treatment.”  Please revise the FS to define the nine evaluation 
criteria using the language specified in the RI/FS Guidance.   

Agree. .  Section 3.4 which now 
outlines each of the Nine criteria has 
been corrected to read : 
 
“Threshold Criteria…..1.  Overall 
Protection of Human Health and the 
Environment”…..Balancing 
Criteria…….2.  Reduction of 
Toxicity, Mobility, or Volume 
through Treatment.” 
 

7 

Section 5.1.1.1 
Geology, 

Hydrogeology, 
and Hydrology 

Page 5-2 

Comment:  Text describing groundwater occurrence includes the phrase “steadily drops as it 
heads downhill…” but the text should state that the elevation of first-encountered groundwater 
steadily decreases… Please revise the FS to make this change.  

Agree. Section 5.1.1.1 second 
paragraph, third sentence will be 
changed to read: 
 
“Groundwater here appears to be 
following the contours of the bedrock, 
because it is extremely shallow nearest 
the excavated bedrock behind the 
Launch Control Building, and the 
elevation of first-encountered 
groundwater steadily decreases as it 
heads downhill toward the northeast 
edge of the LSS construction pad." 

8 
Background 
Information 

Per 1 November 2012 comment resolution meeting the following items were missing or 
inadequately described in the FS and  need to be addressed in the Proposed Plan: 
• The hydrogeological structure showing where ground water flows go, this was particularly 
relevant for the Arctic Valley Ski Area discussion, 
• That the Hercules missiles based at Nike Site Summit used solid fuel, the 
resulting issues from this type of fuel were addressed in this study, 

Agree, however the first bullet will be 
addressed in the FS. 



23 
 

 
REFERENCES 
 
Code of Federal Regulations (CFR). 1994.  40 CFR, Part 300.  National Oil and Hazardous Substances Pollution Contingency Plan (NCP).     
 
U.S.  EPA.  1988.  Guidance for Conducting Remedial Investigations and Feasibility Studies Under CERCLA.  Interim Final.  EPA 540-G-89-004.   

Office of Solid Waste and Emergency Response.  Washington, D.C.  October. 
 
U.S. EPA.  1999.  Use of Monitored Natural Attenuation at Superfund, RCRA Corrective Action, and Underground Storage Tank Sites.  Final.  OSWER 
Directive 9200.4-17P 

Office of Solid Waste and Emergency Response.  Washington, D.C.  April.   
 

U.S. EPA. 2000.  A Guide to Developing and Documenting Cost Estimates During the Feasibility Study.  EPA 540-R-00-002. 
 Office of Emergency and Remedial Response.  Washington, D.C.  July.   
 
U.S. EPA.  2010.  Institutional Controls: A Guide to Planning, Implementing, Maintaining, and Enforcing Institutional Controls at Contaminated Sites.  Interim 
Final.   

EPA 540-R-09-001.  Office of Solid Waste and Emergency Response.  Washington, D.C.  November.   
 
U. S. EPA. 2012. Regional Screening Levels (RSLs) for Chemical Contaminants at Superfund Sites.  May.  Retrieved from: 

http://www.epa.gov/reg3hwmd/risk/human/rb concentration_table/Generic_Tables/index.htm 
 
 
 

• Whether nuclear weapons material was used at the site, 
• The impact of the 1964 earthquake on the site. 
• The use of dry type transformers on site. 

http://www.epa.gov/reg3hwmd/risk/human/rb%20concentration_table/Generic_Tables/index.htm
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1.  ES-1  Executive Summary 

1st Paragraph 

ADEC requests JBER move the last sentence in the first 
paragraph: “NSS is comprised of the following areas ...” to its 
own section (i.e., 3rd paragraph). 

ADEC requests JBER insert the following text for the 2nd 
paragraph: 

“The purpose of this FS report is to develop and evaluate 
remedial alternatives that are appropriate to site-specific 
conditions, are protective of human health and the environment, 
and comply with the Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA). The Joint Base 
Elmendorf-Richardson (JBER), the Alaska Department of 
Environmental Conservation (ADEC), and the U.S. 
Environmental Protection Agency (EPA) will use the results of 
the NSS RI and FS reports to develop a Proposed Plan and 
Record of Decision (ROD) regarding the cleanup and/ or 
resolution of the status of NSS.” 

Table ES-1 
Remedial Alternatives Evaluated 

Excavation alternative: ADEC requests JBER clarify what this 
stand alone alternative will entail after excavation occurs (e.g., 
Off-site disposal, landfarming, soil washing, etc.). Comment 
applies throughout the document (e.g., Table 3-3, Table 3-6). 

Excavation is also listed as part of the "Thermal Desorption" 
alternative (Page 3-7, Table 3-3). 

 

Agree. The text of the first paragraph will be revised as requested. 

 

 

Agree. The second paragraph will be inserted as requested. 

 

 

 

 

 

 

 

 

 

 

Table ES-1 will be expanded to detail off-site disposal and thermal 
desorption post excavation.  The alternative titles will be revised as 
follows: “Excavation with Thermal Desorption” and “Excavation with 
Offsite Landfilling (metals)”.  

Table 3-3 “excavation” under Remedial Technologies/Process Options 
column will be changed to “landfilling”. Table 3-6 under ex-situ 
Treatment – soil header, “excavation” will be changed to “landfilling”. 
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2.   1.0 Introduction 

ADEC requests JBER add the specific source areas for USS and 
LSS which were addressed by the remedial investigation. 

USS 

Former USTs at and Outfall from the Battery Control and 
Barracks Building 
HIPAR Building and Foundation 
Electrical Substation C 
Former Motor Pool Maintenance Building Foundation 
Radar Domes 
Septic System and Outfall 

LSS 

Launch Control Building 
Missile Launch Pad and Control Building 1 
Missile Launch Pad and Control Building 2 
Vehicle Maintenance Shop 
Electrical Substation B 
Electrical Substation D 
Electrical Substation D2 
Guided Missile Maintenance Facility 
Missile Warhead Magazine 
Septic Tank and Outfall 

Agree. The specific source areas will be added as requested. 

1. “Upper Site Summit (USS): 

• Former underground storage tanks (USTs) and Outfall from the 
Battery Control and Barracks Building 

• High Power Radar Acquisition (HIPAR) Building and 
Foundation 

• Electrical Substation C 
• Former Motor Pool Maintenance Building Foundation 
• Radar Domes 
• Septic System and Outfall 

2. Lower Site Summit (LSS): 
• Launch Control Building 
• Missile Launch Pad and Control Building 1 
• Missile Launch Pad and Control Building 2 
• Vehicle Maintenance Shop 
• Electrical Substation B 
• Electrical Substation D 
• Electrical Substation D2 
• Guided Missile Maintenance Facility 
• Missile Warhead Magazine 
• Septic Tank and Outfall” 

3.  1-2 1.1 Purpose and Organization 

ADEC requests the second sentence be deleted and the 
following text taken from 40 C.F.R. 300.5 and the EAFB FFA 
Part II Paragraph 2.1 (h) be inserted: 

“The purpose of the FS is to develop and evaluate options for 
remedial action at NSS. The FS emphasizes data analysis and is 
generally performed concurrently and in an interactive fashion 
with the remedial investigation (RI), using data gathered during 
the RI. The RI data are used to define the objectives of the 

 

Noted. Per discussion at 1 November 2012 comment resolution meeting 
Section 1.1, first paragraph, second sentence will be deleted and replaced 
with the following: 
“The objective of this FS is to develop, screen, and conduct a detailed 
evaluation of remedial action alternatives at NSS, located at JBER near 
Anchorage, Alaska.” 
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response action, to develop remedial action alternatives, and to 
undertake an initial screening and detailed analysis of the 
alternatives.” 

The text states: 

“...the following steps were used in evaluating remedial 
alternatives in this FS. 

ADEC requests JBER delete all the bullets that follow the 
sentence above on this page and state instead: 

“The approach for remedial alternative development and 
screening was in accordance with the EPA's Guidance for 
Conducting Remedial Investigations and Feasibility Studies 
Under CERCLA, (EPA, 1988) and outlined as follows: 

Develop remedial action objectives specifying the 
contaminants and media of interest, exposure pathways, 
and preliminary remediation goals that permit a range 
of treatment and containment alternatives to be 
developed. 

Develop general response actions for each medium of 
interest defining containment, treatment, excavation, 
pumping, or other actions, singly or in combination, 
that may be taken to satisfy the remedial action 
objectives for the site. 

Identify and screen the technologies applicable to each 
general response action to eliminate those that cannot 
be implemented technically at the site. 

Identify and evaluate technology process options based 
on effectiveness, implementability, and relative cost, to 
select a representative process for each technology type 
retained for consideration. The technologies and 
process options remaining after screening provide a 
range of treatment and containment options for 
assembly into remedial alternatives." 

 

 

 

 

 

Agree. The second set of bullets on page 1-2 will be deleted and replaced 
with the following: 

“The approach for remedial alternative development and screening was in 
accordance with the EPA's Guidance for Conducting Remedial 
Investigations and Feasibility Studies Under CERCLA, (EPA, 1988) and 
outlined as follows: 

• Develop RAOs specifying the contaminants and media of interest, 
exposure pathways, and preliminary remediation goals that permit a 
range of treatment and containment alternatives to be developed. 
Develop general response actions (GRAs) for each medium of 
interest defining containment, treatment, excavation, pumping, or 
other actions, singly or in combination, which may be taken to satisfy 
the remedial action objectives for the site. 

• Identify and screen the technologies applicable to each GRA to 
eliminate those that cannot be implemented technically at the site. 

• Identify and evaluate technology process options based on 
effectiveness, implementability, and relative cost, to select a 
representative process for each technology type retained for 
consideration. The technologies and process options remaining after 
screening provide a range of treatment and containment options for 
assembly into remedial alternatives.” 

 

The reference to the NCP will be integrated into the recommended text as 
the NCP is the primary document against which this FS can be evaluated. 
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The text states: “Cost-effective NSS remedial alternatives that 
satisfy the requirements of protecting human health and the 
environment and comply with ARARs will be selected 
following regulatory agency review and public comment on a 
Proposed Plan for NSS, and selected alternatives will be 
documented in a forthcoming ROD.” 

Cost-effectiveness is not the sole criteria for remedial 
alternatives. 

ADEC requests JBER delete the last paragraph and use the 
following text instead: 

"NSS remedial actions must: 

Be protective of human health and the 
environment; 
Attain ARARs (or provide grounds for invoking a 
waiver); 
Be cost-effective; 
Utilize permanent solutions and alternative 
treatment technologies or resource recovery 
technologies to the maximum extent practicable; 
Satisfy the preference for treatment that reduces 
toxicity, mobility, or volume as a principal 
element or provide an explanation in the ROD as 
to why it does not. 

In addition, CERCLA places an emphasis on evaluating long-
term effectiveness and considerations for each of the alternative 
remedial actions (§121(b)(1)(A)).” 

 

 

 

 

 

 

Agree. The paragraph following the second set of bullets in section 1.1. 
will be deleted and replaced with the following: 

“NSS remedial actions must: 

• Be protective of human health and the environment. 
• Attain ARARs (or provide grounds for invoking a waiver). 
• Be cost-effective. 
• Utilize permanent solutions and alternative treatment technologies or 

resource recovery technologies to the maximum extent practicable. 
• Satisfy the preference for treatment that reduces toxicity, mobility, or 

volume as a principal element, or provide an explanation in the ROD 
as to why it does not. 

 
In addition, CERCLA places an emphasis on evaluating long-term 
effectiveness and considerations for each of the alternative remedial 
actions (§121(b)(1)(A)).” 
 

4.  1-8  Remedial Investigation 

Upper Site Summit 
ADEC requests JBER to further break down the USS and LSS 
into its source areas that the RI found to be contaminated above 
their respective action limits instead of simply referring to them 
all under USS. While this may be duplicating what is in section 
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4 of the document, it would be more informative to the reader to 
split out USS into the source areas addressed by the FS in this 
section. 

   For example: 

USS 
Battery Control and Barracks Building – The source of 
contamination at the Battery Control and Barracks Buildings 
appears to be from releases either from leaks or overfilling of 
the former diesel and gasoline USTs. Subsurface soil, surface 
soil, and groundwater in the vicinity of the former diesel UST, 
former gasoline UST, and buried fuel line T-junction have 
detections of DRO, VOCs, SVOCs, and metals, above their 
respective action limits. 

Former Motor Pool Maintenance Building and Foundation 
– DRO was detected above the action level of 250 mg/Kg at 
554 mg/Kg in one sample at the outfall. 

Radar Domes – DRO and SVOCs were detected above their 
respective action limits in surface soil (0- 2' bgs). The source of 
contamination is uncertain; however, given the composition of 
the analytes detected, lubricants used to operate the clam-shell 
enclosures of the three radar antennas are the likely source. 

Septic System and Outfall – DRO (surface soil), metals 
(subsurface soil > 2' bgs) and SVOCs (surface soil) were 
detected above their respective action limits. The source of 
contamination is from discharge of fluids and sediment from the 
septic system. 

 

LSS 

Launch Control Building – There appear to be two primary 
sources of contamination at the Launch control Building, the 
former UST on the west side of the building and the former 
AST on the east side of the building. It is evident from the 
results that releases occurred from each of the tanks. The 

Agree. The third paragraph of section 1.2.3.2 Remedial Investigation will 
be deleted and replaced with the following text:  

“The USS source areas that the RI found to be contaminated above their 
respective action limits and addressed in this FS include the following: 

• Battery Control and Barracks Building – The source of 
contamination at the Battery Control and Barracks Buildings appears 
to be from releases either from leaks or overfilling of the former 
diesel and gasoline USTs. Subsurface soil, surface soil, and 
groundwater in the vicinity of the former diesel UST, former gasoline 
UST, and buried fuel line T-junction have detections of DRO, VOCs, 
semivolatile organic compounds (SVOCs), and metals, above their 
respective action limits. 

• Former Motor Pool Maintenance Building and Foundation – 
DRO was detected above the action level of 250 milligrams per 
kilogram (mg/Kg) at 554 mg/Kg in one sample at the outfall. 

• Radar Domes – DRO and SVOCs were detected above their 
respective action limits in surface soil (0 to 2 feet bgs). The source of 
contamination is uncertain; however, given the composition of the 
analytes detected, lubricants used to operate the clam-shell enclosures 
of the three radar antennas are the likely source. 

• Septic System and Outfall – DRO (surface soil), metals (subsurface 
soil greater than 2 feet bgs) and SVOCs (surface soil) were detected 
above their respective action limits. The source of contamination is 
from discharge of fluids and sediment from the septic system. 

 
The LSS source areas that the RI found to be contaminated above their 
respective action limits and addressed in this FS include the following: 

• Launch Control Building – There appear to be two primary sources 
of contamination at the Launch control Building: the former UST on 
the west side of the building and the former AST on the east side of 
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discontinuous presence of TCE at LSS leads to the conclusion 
that it was not exclusively mobilized by the fuel spills, but may 
have been distributed overland simply by direct discharge to the 
ground surface. 

Missile Launch Pad and Control Building 1 & 2 – The 
COPCs at this area above action limits were DRO and 
benzo(a)pyrene in surface soil samples located at the terminus 
of the Launch Pads near the guided cables. Presumably, the 
DRO detections were associated with either surface spills of 
fuel or lubricants used for the cable or guide rails. The presence 
of benzo(a)pyrene may be consistent with the combustion 
byproducts from the missile launches. 

Vehicle Maintenance Shop – The source of contamination at 
the Vehicle Maintenance Shop is presumably from waste oil, 
vehicular, and cleaning fluids discharged from either the lube 
pit or directly onto the ground surface during operation of the 
facility. The presence of nickel at 143 mg/Kg, along with TCE, 
in BH01LSS is consistent with these assumptions. 

Electrical Substation B – Based on the analytical results, it 
appears that contamination at Electrical Substation B is limited 
to small areas of surface staining containing DRO and low 
levels of TCE. The DRO detections are presumably from spills 
of non-PCB containing dielectric fluid in the former 
transformers. The TCE was presumably used as a solvent for 
cleaning the transformers leads and connections. 

Electrical Substations D and D2 – Based on the analytical 
results, it appears contamination at Electrical Substations D and 
D2 is limited to small areas of surface staining containing low 
levels of TCE. The TCE was presumably used as a solvent for 
cleaning the transformers leads and connections. 

Septic Tank and Outfall – the COPCs at this area included 
DRO, RRO, chromium, and benzo(a)pyrene in surface soil 
samples located in the stained area to the northwest of the pump 
house. This combination of analytes leads to the conclusion that 

the building. It is evident from the results that releases occurred from 
each of the tanks. The discontinuous presence of TCE at LSS leads to 
the conclusion that it was not exclusively mobilized by the fuel spills, 
but may have been distributed overland simply by direct discharge to 
the ground surface. 

• Missile Launch Pad and Control Building 1 & 2 – The 
contaminants of potential concern (COPCs) at this area above action 
limits were DRO and benzo(a)pyrene in surface soil samples located 
at the terminus of the Launch Pads near the guided cables. 
Presumably, the DRO detections were associated with either surface 
spills of fuel or lubricants used for the cable or guide rails. The 
presence of benzo(a)pyrene may be consistent with the combustion 
byproducts from the missile launches. 

• Vehicle Maintenance Shop – The source of contamination at the 
Vehicle Maintenance Shop is presumably from waste oil, vehicular, 
and cleaning fluids discharged from either the lube pit or directly onto 
the ground surface during operation of the facility. The presence of 
nickel at 143 mg/Kg, along with TCE, in BH01LSS is consistent with 
these assumptions. 

• Electrical Substation B – Based on the analytical results, it appears 
that contamination at Electrical Substation B is limited to small areas 
of surface staining containing DRO and low levels of TCE. The DRO 
detections are presumably from spills of non-polychlorinated 
biphenyl (PCB) containing dielectric fluid in the former transformers. 
The TCE was presumably used as a solvent for cleaning the 
transformers leads and connections. 

• Electrical Substations D and D2 – Based on the analytical results, it 
appears contamination at Electrical Substations D and D2 is limited 
to small areas of surface staining containing low levels of TCE. The 
TCE was presumably used as a solvent for cleaning the transformers 
leads and connections. 

• Septic Tank and Outfall – the COPCs at this area included DRO, 
RRO, chromium, and benzo(a)pyrene in surface soil samples located 
in the stained area to the northwest of the pump house. This 
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releases of waste oil and diesel fuel had occurred and 
potentially burned, based on the presence of benzo(a)pyrene. 
TCE in the test pit located just to the east of the pump house is 
likely consistent with a surface release of cleaning fluids in that 
vicinity. 

combination of analytes leads to the conclusion that releases of waste 
oil and diesel fuel had occurred and were potentially burned, based on 
the presence of benzo(a)pyrene. TCE in the test pit located just to the 
east of the pump house is likely consistent with a surface release of 
cleaning fluids in that vicinity. 

 
The Area A source areas that the RI found to be contaminated above their 
respective action limits and addressed in this FS include the following: 

• Suspected Disposal Area - RRO, DRO, arsenic, and chromium were 
detected above their respective action limits in surface soils.  Arsenc 
and chromium were also detected above PALs in subsurface soils. 

• Former Opportunity Strikes RSS Area – Contaminants identified 
in the surface and subsurface soil samples above PALs included 
RRO, DRO, arsenic, and chromium. 
 

The Area C source area is the Pump House and surface soil sample with 
detections above PALs included DRO and RRO, metals, a single VOC 
(tolulene), and SVOCS, including PAHs.” 

5.  1-8 1.2.4.1.1 Upper Site Summit 

The text states: “There are no drainages immediately 
downgradient from USS, and infiltration capacity at USS 
typically exceeds rainfall. Thus, the extent of potentially 
affected surface water is limited to subsurface flow reemerging 
at downgradient off-site drainages. Groundwater at USS is also 
extremely limited.” 

There may not be groundwater present as a drinking water 
source as defined by 18 AAC 75.990, however there is 
groundwater which acts as a transport medium which is defined 
by 18 AAC 75.990(26)(B) “... water beneath the surface of the 
soil, for purposes of evaluating whether the water will act as a 
transport medium for hazardous substance migration." 

 

 

Agree. The groundwater explanation will be expanded to state the 
following:   

Groundwater at USS is extremely limited and does not present a viable 
drinking water source as defined by 18 AAC 75.990, however there is 
groundwater which could act as a transport medium which is defined by 
18 AAC 75.990(26)(B) “... water beneath the surface of the soil, for 
purposes of evaluating whether the water will act as a transport medium 
for hazardous substance migration." 
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6.  1-11, 1-12 
& 1-13 

1.2.5 Baseline Risk Assessment 

Add text to end of this section as follows: “The HHRA is 
considered “baseline” because it provides an assessment of the 
potential impacts of past releases to soil and groundwater on 
human and ecological populations under the assumption that no 
remediation would occur at the site. This baseline assumption is 
required under CERCLA to provide justification for future 
remedies at NSS. The NSS source area evaluations were based 
on the location and amount of contamination present, toxicity of 
each contaminant, current and potential future use of each 
source area, and exposure pathways by which people could be 
exposed to contaminants. The evaluation results were used to 
support decisions about the extent of contamination and to aid 
in the selection of remedial technologies.” 

USS Surface Soil 

Change text so that it reads “...but ILCRs for site workers and 
future residents exceeded the ADEC acceptable risk criterion of 
10-5.” 

Area C Surface Soil 

Change text so that it reads “…ILCRs for site workers and 
future residents exceeded the ADEC acceptable risk criterion of 
10-5. 

Agree. Text will be added to end of section 1.2.5 as requested. 

“The HHRA is considered “baseline” because it provides an assessment 
of the potential impacts of past releases to soil and groundwater on human 
and ecological populations under the assumption that no remediation 
would occur at the site. This baseline assumption is required under 
CERCLA to provide justification for future remedies at NSS. The NSS 
source area evaluations were based on the location and amount of 
contamination present, toxicity of each contaminant, current and potential 
future use of each source area, and exposure pathways by which people 
could be exposed to contaminants. The evaluation results were used to 
support decisions about the extent of contamination and to aid in the 
selection of remedial technologies.” 

 

 

Agree. The last sentence of Section 1.2.5.1 USS Surface Soil will be 
revised to read: “Estimated risks were within the risk management range 
of 10-6 to 10-4, but ILCRs for site workers and future residents exceeded 
the ADEC acceptable risk criterion of 10-5.” 

 
Agree. The second sentence of Section 1.2.5.1 Area C Surface Soil will be 
revised to read: “Estimated risks were within the risk management range 
of 10-6 to 10-4, but ILCRs for site workers and future residents exceeded 
the ADEC acceptable risk criterion of 10-5.” 

7.  1-15 & 1-
17 

1.3.1 Area B – High Explosive and Guided Missile Magazines 

The text states: “The only VOCs detected were acetone and 
methylene chloride, which were attributed to laboratory 
contamination.” 

ADEC requests JBER elaborate more on this matter in this 
section. If acetone and methylene chloride have sample 
concentrations less than 10 times that were detected in the 
method blanks, then please state as such in the text. If the 
detected analytes are greater than ten times the concentration 
detected in the method blank, then the analyte shall be included 

 
Area B – Agree.  The text will be changed to read: “A majority of 
methylene chloride samples (4 of 6) had concentrations that were less than 
10 times those detected in the method blanks; therefore methylene 
chloride is not a contaminant of concern.” 
 
Upon further review, acetone was not detected in samples from Area B 
and will be stricken from the text. 
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as a contaminant of concern. 

Area D Page 1-17 

For acetone, methylene chloride, and toluene, please see 
comment above regarding additional text for laboratory 
contamination statements in this section. 

Change text in the last sentence to read: “Based on the sampling 
results from the PA/SI for metals, VOCs and SVOCs, the site 
poses no incremental cancer risk and no incremental HI beyond 
those posed by background constituents.” 

 
 

 

Area D – Agree. The last paragraph will be changed to read as follows.   
 
“Based on the sampling results from the PA/SI for metals, VOCs and 
SVOCs, Area D poses no incremental cancer risk and no incremental HI 
beyond those posed by background constituents; therefore, no further 
action is warranted at Area D and remedial alternatives will not be further 
evaluated.” 

8.  2-3 2.3 Remedial Action Objectives 

Change text to read: “For human receptors: Prevent exposures 
to groundwater, surface soil, and subsurface soil with chemical 
concentrations that pose an unacceptable risk or exceed 
ARARs. 

Agree. Section 2.3, general ROAs, first bullet, first sentence, the text will 
be changed to read: 

“For human receptors: Prevent exposures to groundwater, surface soil, 
and subsurface soil with chemical concentrations that pose an 
unacceptable risk or exceed ARARs.” 

9.  2-3 2.4 Identification of Potential Applicable or Relevant and 
Appropriate Requirements and To Be Considered 

ADEC requests JBER provide clarification on what is meant by 
the last sentence: 

“The requirement for Superfund remedial actions to meet those 
Federal and State requirements is incorporated into law as the 
CERCLA Compliance Policy in Section 121(d)(2)(A) of 
CERCLA.” 

 

Noted- the text will be changed to read: 

“CERCLA Section 121(d)(2)(A) requires that remedial actions meet any 
federal standards, requirements, criteria, or limitations that are determined 
to be legally applicable or relevant and appropriate. CERCLA Section 
121(d)(2)(A)(ii) requires state ARARs to be met if they are more stringent 
than federal requirements.”    

10.  2-7 2.5 Proposed Cleanup Levels Action Areas 

The text states: “For the NSS areas that do not have 
groundwater resources (Area A and USS), the ADEC cleanup 
levels for migration to groundwater do not apply.” 

For Area A (Former Opportunity Strikes RRS), Upper Site 
Summit and Lower Site Summit, ADEC believes there likely is 
groundwater present at the Nike Site Summit as defined by 18 
AAC 75.990 (46) “groundwater: means 

LSS and USS – Agree. Migration to groundwater cleanup levels of soil 
will be applied at LSS, and USS. 

Area A – Discussion Requested. Area A consists of a bedrock outcrop that 
had been shaped, and filled with compacted gravel to accommodate the 
placement of the former Radio Relay Station foundations. Excavations 
were made to bedrock in Area A to a maximum depth of 11-feet below 
ground surface. No water was observed beneath the soil in any of the 11 
test pit excavations at Area A. There is no evidence that groundwater 
exists in Area A.   
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(A) water in the saturated zone, for purposes of evaluating 
whether the groundwater is a drinking water source under 18 
AAC 75.350; OR 

(B) water beneath the surface of the soil, for purposes of 
evaluating whether the water will act as a transport medium for 
hazardous substance migration; 

Groundwater likely exists at Area A and Upper Site 
Summit/Lower Site Summit in the form of water beneath the 
surface of the soil acting as a transport medium for hazardous 
substance migration. The absence of a saturated zone for use as 
a drinking water source is not the only regulatory classification/ 
consideration of groundwater for Nike Site Summit source 
areas. This is of significance for chlorinated solvent 
contamination which is present at several source areas in the 
soil. The migration to groundwater criteria will be applicable 
for Nike Site Summit source areas. 

Based on discussion from 1 November 2012 comment resolution meeting, 
Section 2.5 bullet 2 will be revised to read: 

• “For Area A, which does not have groundwater resources, the ADEC 
cleanup levels for migration to groundwater do not apply. The ADEC 
cleanup levels based on the lower of either direct contact or outdoor 
inhalation were used for this area. If these cleanup levels are not 
specified in 18 AAC 75, EPA RSLs or RBCLs were used.” 

 

 

 

 

11.  2-9 Table 2-1 Potential Chemical-Specific ARARs and TBCs 

ADEC requests JBER add the following under Chemical-
Specific ARARs: 

AS 46.03, 18 AAC 70 – Alaska Water Quality Standards – state 
regulations identify desired uses for water in the State and 
establish in-stream criteria for organic and inorganic 
constituents which are deemed necessary for the protection of 
the designated uses of that water body. Applicable. 

Agree. The following text will be added as requested to Table 2-1 under 
Chemical-Specific ARARs. 

AS 46.03, 18 AAC 70 – Alaska Water Quality Standards – state 
regulations identify desired uses for water in the State and establish in-
stream criteria for organic and inorganic constituents which are deemed 
necessary for the protection of the designated uses of that water body. 
Applicable. 

12.  2-11 Table 2-2 Potential Action-Specific ARARs and TBCs 

ADEC requests JBER add the following under Action-Specific 
ARARS: 

AS 46.03, 18 AAC 70 – Alaska Water Quality Standards – state 
regulations identify desired uses for water in the State and 
establish in-stream criteria for organic and inorganic 
constituents which are deemed necessary for the protection of 
the designated uses of that water body. Applicable for such 
actions as storage of hazardous or solid waste depending on 

AS 46.03, 18 AAC 70 – Alaska Water Quality Standards –Agree. This 
text will be added however it may need to be reexamined as related to a 
specific remedy developed in the FS.  The text may need to be revised 
again at the PP stage if selected remedy includes discharge or other 
impact to surface water or sediments. 

 

18 AAC 75.355 – Agree. Sampling and analysis requirements is an 
applicable ARAR only to the confirmation sampling during the restoration 
phase, but it does/did not apply during the investigative phase. 
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how the cleanup is undertaken. 

AS 46.03, 18 AAC 75.355, .360, .370 and .375 – Alaska 
regulations setting forth requirements for cleanup of 
contamination in the state. Covers state requirements for 
sampling and analysis, cleanup operations, soil storage and 
disposal and the requirement for institutional controls in certain 
circumstances. These are applicable. 

AS 46.03, 18 AAC 50 – Alaska Air Quality Standards – 
specifically 50.010 – sets forth the ambient air quality standards 
– applicable depending on activities, i.e. truck emissions, etc. 

AS 46.03, 18 AAC 60 – Alaska Solid Waste Management Act – 
sets for the state requirements for storage of solid waste. This 
will be applicable if excavation options are chosen and solid 
waste needs to be piled or stored anywhere on the site. 

AS 46.03, 18 AAC 63 – Siting of Hazardous Waste 
Management Facilities – if excavation occurs and hazardous 
waste is stored on an interim basis, this is applicable. 
Specifically, 18 AAC 63.040 has location requirements. 

Clean Water Act – Prohibits discharge of dredged or fill 
material into wetlands without a permit. Obtain certification for 
any discharge into a waterway that may be considered a 
pollutant. Applicable depending on what is done with piles 
during excavation. 

 
 
AS 46.03, 18 AAC 50- Agree for now, but may need to be reexamined as 
related to a specific remedy developed in the FS.  Could get revised again 
at the PP stage if the selected remedy includes fixed source discharge to 
air. 
 
AS 46.03, 18 AAC 60- Agree for now however, USAF would limit it to 
the extent that we are managing waste soil during remediation and 
disposal undert 18 AAC 60.025 Polluted Soil, where our disposal of waste 
soil is ARAR. 
 
AS 46.03, 18 AAC 63- Agree for now. This rule may have sections 
applicable to waste on-site storage. 
 
Clean Water Act- Agree for now, but may need to be reexamined as 
related to a specific remedy developed in the FS.  Could get revised again 
at the PP stage.     
 

13.  2-13 Table 2-3 Potential Location-Specific ARARs and TBCs 

ADEC requests JBER add the following under Potential 
Location-Specific ARARs: 

AS 46.03, 18 AAC 60 – Alaska Solid Waste Management Act – 
sets for the state requirements for storage of solid waste. This 
will be applicable if excavation options are chosen and solid 
waste needs to be piled or stored anywhere on the site. 
Regulations location of solid waste. 

AS 46.03, 18 AAC 63 – Siting of Hazardous Waste 

AS 46.03, 18 AAC 60- Agree for now however, USAF would limit it to 
the extent that we are managing waste soil during remediation and 
disposal undert 18 AAC 60.025 Polluted Soil, where our disposal of waste 
soil is ARAR. 
 
AS 46.03, 18 AAC 63- Agree for now. This rule may have sections 
applicable to waste on-site storage. 
 
Migratory Bird Treaty Act- is only applicable should a nest or critical 
habitat be encountered  
Clean Water Act- Agree for now, but may need to be reexamined as 
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Management Facilities – if excavation occurs and hazardous 
waste is stored on an interim basis, this is applicable. 
Specifically, 18 AAC 63.040 has location requirements. 

Migratory Bird Treaty Act of 1972 and Bald and Golden Eagle 
Protection Act – If migratory birds are present, provides 
protection of almost all specifies of native birds in the U.S. from 
unregulated activities, including poisoning at hazardous waste 
facilities. 

Clean Water Act and 18 AAC 70 – Prohibits discharge of 
dredged or fill material into wetlands without a permit. Obtain 
certification for any discharge into a waterway that may be 
considered a pollutant. Applicable depending on what is done 
with piles during excavation. 

related to a specific remedy developed in the FS.  Could get revised again 
at the PP stage. 
 
 

14.  3-2 3.0 Identification and Screening of Technologies 

The text states: “Those technologies considered ineffective, too 
difficult to implement, or too costly for application at NSS were 
eliminated from further consideration.” 

ADEC wishes to clarify the screening of technologies by cost. 
Per EPA – “The Role of Cost in the Superfund Remedy 
Selection Process” EPA 540/F-96/018 September 1996): “The 
NCP describes cost as one of three “screening” criteria (the 
others being effectiveness and implementability) used to 
identify higher cost alternatives that should not be carried 
forward for detailed evaluation. Alternatives may be screened 
out if they: 

1. Provide "effectiveness and implementability similar to 
that of another alternative by employing a similar 
method of treatment or engineering control, but at 
greater cost” (40 CFR 300.430(e)(7)(iii)). 

2. Have costs that are “grossly excessive compared to 
[their] overall effectiveness” (40 CFR 300.430(e)(7)(iii)). 
For example, the costs associated with treating a complex 
mixture of heterogeneous wastes without discrete hot 

Noted.  The text of the first paragraph of Section 3.0, last sentence has be 
rewritten to read:  

“Technologies were eliminated from further consideration if they  

1) were considered to be significantly less effective or unable to provide 
adequate protection;  

2) were technically or administratively infeasible or require equipment, 
specialists, or facilities that are not available within a reasonable period of 
time; and/or  

3) had costs that are grossly excessive compared to the overall 
effectiveness of alternatives considered or provided similar effectiveness 
and implementability to alternatives with similar treatment methods of 
engineering control but at greater cost.”  

This FS has been prepared consistent with the requirements and 
evaluation allowances outlined in 40 CFR 300.430.  
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spots (e.g., a large municipal landfill) would likely be 
considered excessive in comparison to the effectiveness 
of such treatment. As a result, a treatment alternative for 
such a site would likely be eliminated from consideration 
during the screening process. 

Cost estimates at the alternative screening stage should focus on 
relative, rather than absolute, accuracy. At the screening stage, 
it may also be unnecessary to evaluate costs that are common to 
all alternatives.” 

Per DP98 RI/FS (2003) Screening Remedial Technologies: 
"The cost evaluation plays a limited role in this stage of the 
screening process and is provided only as an informational tool. 
Cost is not a criterion used to base a decision on whether a 
process option is retained or rejected. Relative capital and 
annual operating and maintenance (O&M) costs, rather than 
detailed estimates, are provided in the screening process. If a 
process option will require less than one year to 
implement/operate, than all costs are considered capital and no 
O&M costs are provided. 

The screening costs analysis is based on engineering judgment, 
and each process option is evaluated as to whether costs are 
low, moderate, or high, relative to other process options in the 
same technology type. If only one process option is given 
within a technology type, the relative costs are determined by 
comparing to other process options within a general response 
action. If a process option is the only option within the general 
response action, no relative cost is assigned. 

15.  Various 4.0 – 7.0 Remedial Action Objectives 

JBER explains very well that remedial action objectives 
(RAOs) need to be specific to the contaminants and media, 
exposure routes and receptors and an acceptable contaminant 
level or range of levels for each exposure route. However, in 
Sections 4 through 7, where one would expect the specific 
RAOs, it is generally stated as “prevent exposure over cleanup 

Agree. Site specific RAOs will be added to Sections 4 through 7. 
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levels.” ADEC requests JBER list the specific RAOs for 
Sections 4 through 7 (e.g., each contaminant, each media, each 
exposure pathway, etc.). 

16.  4-2 4.1.2 Nature and Extent of Contamination 

See comment #7 regarding the need to state that the analytes 
were all detected at levels of less than 10 times detected in the 
method blanks, therefore are attributable to laboratory 
contamination. 

Noted – Text will be changed to read “These paragraphs describe COPCs 
that were detected above PALs, with the exceptions of methylene chloride 
(which is attributable to either laboratory contamination and detected at 
less than 10 times the level detected in the method blank, associated trip 
blank, or exceeded the method holding time) and metals that are below 
their respective 95 percent upper confidence limit for background at 
NSS.” 

 

17.  5-2 5.1.2 Nature and Extent of Contamination 

See comment #7 regarding the need to state that the analytes 
were all detected at levels of less than 10 times detected in the 
method blanks, therefore are attributable to laboratory 
contamination. 

Noted – Text will be changed to read “These paragraphs describe COPCs 
that were detected above PALs, with the exceptions of methylene chloride 
(which is attributable to either laboratory contamination and detected at 
less than 10 times the level detected in the method blank, associated trip 
blank, or which had exceedances of the surrogate recovery) and metals 
that are below their respective 95 percent upper confidence limit for 
background at NSS.” 

18.  6-4 6.1.2.1 Contaminants of Concern 

See comment #7 regarding the need to state that the analytes 
were all detected at levels of less than 10 times detected in the 
method blanks, therefore are attributable to laboratory 
contamination. 

Noted – Text will be added at the end of first paragraph section 6.1.2  to 
read “ These paragraphs describe COPCs that were detected above PALs, 
with the exceptions of methylene chloride (which is attributable to either 
laboratory contamination and detected at less than 10 times the level 
detected in the method blank or trip blank, or were determined through 
data validation to be not detected based on professional chemist review) 
and metals that are below their respective 95 percent upper confidence 
limit for background at NSS.” 

19.  7-1 7.1.1 Site Description and History 

See comment #7 regarding the need to state that the analytes 
were all detected at levels of less than 10 times detected in the 
method blanks, therefore are attributable to laboratory 
contamination (not “suspected”). 

Noted – Text will be changed in 7.1.1 third paragraph to read.  ”Analysis 
for VOCs had detections for methylene chloride but was determined by 
the U.S. Army Corps of Engineers Chemical Quality Assurance Report to 
be not analytically resolved. This was due to dilutions of 10 times, 20 
times, and due to primary and duplicate samples that did not agree within 
acceptable internal QC.  These methylene chloride detections in surface 
water should be considered laboratory contaminants based on professional 
chemist review.” 
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20.  103 of the 
PDF 

Table 4-3 USS Proposed Cleanup Levels for Soil 

The use of ADEC migration to groundwater values (e.g., DRO, 
RRO-subsurface, benzene, etc.) in the table conflicts with the 
text in the document which states that migration to groundwater 
values do not apply to USS. ADEC believes the migration to 
groundwater values do apply. 

At Section 2.5 it was stated that for contaminants where 
laboratory LOQs are known to be higher than the corresponding 
regulatory value, RBCL, or ERBCL, the laboratory LOQ was 
selected as the PCL. Typically laboratories have no problem 
meeting ADEC's cleanup level for TCE and methylene chloride 
and JBER should ensure that the laboratory it uses has the 
ability to analyze and detect VOCs at or below ADEC's cleanup 
levels listed in 18 AAC 75 Table 81 Method Two Migration to 
Groundwater levels. 

The more stringent migration to groundwater (MGW) cleanup 
level of 16 µg/Kg shall be used for methylene chloride not the 
LOQ at 100 µg/Kg, TCE MGW cleanup level shall be 20 µg/Kg 
not the LOQ at 25 µg/Kg used as the proposed cleanup level 
(PCL). 

Semi-Volatile Organic Compounds (mg/Kg) 

Benzo(a)pyrene has a Table B 1 Method Two – Soil Cleanup 
Level of 2.1 mg/Kg. 

Dibenzo(a,h)anthracene has a Table B1 Method Two – Soil 
Cleanup Level of 4.0 mg/Kg. 

Note – Table 4-3 will be combined into new Table 4-1 USS – 
Contaminants of Concern by Media and Proposed Cleanup Levels for 
Soil. Migration to groundwater values for soil at USS will be changed in 
the text to match the table.   

Discussion requested – JBER does not object to the Method Two soil 
cleanup levels for methylene chloride, but JBER requests clarification 
regarding the approved methodology to quantitatively achieve the soil 
cleanup level. 

Semi-Volatile Organic Compounds (mg/Kg) 

The PCL for Benzo(a)pyrene will be 0.49 mg/kg for surface soils 
(consistent with the Table B1 Direct Contact cleanup level) and 2.1 mg/kg 
for subsurface soil (consistent with the Table B1 migration to 
Groundwater cleanup level). 

The PCL for Dibenzo(a,h)anthracene will be 0.49 mg/kg for surface soils 
(consistent with the Table B1 Direct Contact cleanup level) and 4.0 mg/kg 
for subsurface soil (consistent with the Table B1 migration to 
Groundwater cleanup level).  

Per discussion at the 1 November 2012 comment resolution meeting the 
text will be revised as follows: 

The TCE LOQ was incorrectly identified.  The TCE ADEC cleanup value 
will be utilized.  For methylene chloride, the USAF will supply a memo 
for ADEC review and approval to use the LOQ levels  higher than the soil 
cleanup levels set in 18 AAC 75.341 on a site-specific basis for a limited 
list of VOCs. 

The PCL for Benzo(a)pyrene will be 0.49 mg/kg for surface soils 
(consistent with the Table B1 Direct Contact cleanup level) and 0.744 
mg/kg for subsurface soil (consistent with the HHERA RBCL). 

The PCL for Dibenzo(a,h)anthracene will be 0.49 mg/kg for surface soils 
(consistent with the Table B1 Direct Contact cleanup level) and 0.744 
mg/kg for subsurface soil (consistent with the HHERA RBCL). 
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21.  7-9 7.4.2.2 Compliance with ARARs 

ADEC requests JBER state: “Alternative ARC-2 (Excavation 
and Offsite Treatment/Disposal) prevents unacceptable 
exposures…” Comment applies throughout the document where 
alternative excavation is described for ARC-2. 

Agree. Section 7.4.1.2 second bullet will be changed to read: 

• Alternative ARC-2 – Excavation and Offsite 
Treatment/Disposal” 

Section 7.4.1.2.2 title will be revised to read: 
“7.4.1.2.2 Alternative ARC-2 – Excavation and Offsite 
Treatment/Disposal” 

Section 7.4.2.2 Compliance with ARARs, second paragraph will be 
changed to read: 

“Alternative ARC-2 prevents unacceptable exposures to surface soil in the 
Area C action area and would be implemented to comply with all action-, 
chemical-, and location-specific ARARs. Alternative ARC-2 Passes this 
criterion.” 

22.  141 of the 
PDF 

Table 5-3 LSS Proposed Cleanup Levels for Soil 

The following COCs shall use the Table B 1 Method Two 
Migration to Groundwater levels which are lower than the LOQ 
as the PCL listed in the table: 

1,1,2,2-Tetrachloroethane (17 µg/Kg) 
1,1,2-Trichloroethane (18 µg/Kg) 
1,2,3-Trichloropropane (0.53 µg/Kg) 
1,2-Dichloroethane (16 µg/Kg) 
1 ,2-Dichloropropane (18 µg/Kg) 
Carbon tetrachloride (23 µg/Kg) 
Methylene chloride (16 µg/Kg) 
Tetrachloroethene (PCE) (24 µg/Kg) 
Trichloroethene (TCE) (20 µg/Kg) 
Vinyl Chloride (8.5 µg/Kg) 

 
Noted. Due to use of methanol as a field preservative (as required by 
ADEC procedures) the LOQs are higher than the PAL for the identified 
analytes listed in Table 5-1. This issue had been discussed in the planning 
stage during the triad meetings and reflected in the QAPP and Work Plan 
RTC sheets. The work plan was modified for only one substance (EDB) 
that required use of an alternative fixing agent (Sodium Bisulphate). 
Under 18AAC75 340 (h) ADEC has the authority to establish a less 
stringent cleanup level provided a responsible person demonstrates the 
LOQ is higher than the level set in 18 AAC 75.341. It was agreed that text 
will be added to the FS to clarify this, and USAF will request ADEC's 
approval of the LOQ as the cleanup level in the form of a memorandum 
generated by JBER that would be incorporated in the FS. 
 

23.  145 of the 
PDF 

Table 5-5 LSS Soil Volume Estimates by Action Area 

ADEC requests the significance of the highlighted areas in the 
table. Comment applies throughout the document where yellow 
highlighting was used without any explanation in the text. 

Noted.  The action areas with yellow shading in Table 5-4 LSS Soil 
Volume Estimates by Action Area indicated areas with impacted surface 
soils.  
Per discussion at the 1 November 2012 comment resolution meeting, 
Section 5.3.3 Evaluation of LSS Soil and Groundwater Action Areas, 
third paragraph, last sentence will be changed to read: 



Alaska Department of Environmental Conservation 
Comments on the Nike Site Summit Draft FS 

Contract No. FA8903-08-D-8777, Task Order 0083 June 2011 JBER-Ft. Richardson  
Commenter:  Louis Howard (ADEC)  Comments Developed: June 27, 2012 

Page 17 of 17 

Cmt. 
No. Pg. & Line Sec. Comment/Recommendation Response (November 9, 2012) 

“Impacted surface soil locations (identified in Table 5-4 with yellow 
shading) were assumed to have a 1-foot depth of impacted soil, and 
impacted subsurface soil was assumed to extend to the deepest sampling 
location with concentrations exceeding PCLs. 

24.  6-4 6.1.2.1 Contaminants of Concern 

Area A did not have saturated soil or groundwater during the 
August to October 2010 RI activities. Test pits were completed 
to bedrock. The bedrock is likely to contain fractures which 
would allow water to move through the bedrock and be 
transported away from Area A. Groundwater is likely present as 
defined by 18 AAC 75.990(B). See comment #5. 

The text states for the Former Opportunity Strikes RRS area: 
"Contaminants that were positively identified in the surface soil 
samples included RRO, DRO, VOCs, and metals." However, 
the text that follows does not list VOCs as being above the 
PAL. 

Please note the RI at section 7.3.2.1 Surface Soil – Former 
Opportunity Strikes RRS states: “TCE was detected in both the 
primary and duplicate samples from SS29ARA at 81.8 and 81.6 
µg/Kg, respectively, above the action limit of 20 µg/Kg.” TCE 
shall be included as a contaminant that was positively identified 
above the applicable cleanup level of 20 µg/Kg. 

Agree. TCE will be added as being detected as a VOC at Area A above 
the applicable cleanup level of 20 µg/Kg.  

At Section 6.1.2.1 Contaminants of Concern, the third bullet will be 
changed to read: 

• VOCs, including fuel-related consituents and chlorinate solvents 
(methylene chloride and TCE). 

The first sentence of the second paragraph of Section 6.1.2.1 will be 
changed to read: 

“The presence of methylene chloride in soil samples was attributed to 
laboratory contamination and detected at less than 10 times the level 
detected in the method blank or trip blank, or were determined through 
data validation to be not detected based on professional chemist review) 
and, hence, it is not considered a site contaminant.” 

TCE will be added to Table 6-1 Area A Contaminants of Concern by 
Media and Proposed Cleanup Levels for Soil as a VOC. 

25.  6-7 6.3.1 Soil PCLs 

ADEC disagrees with the use of PCLs based not being based on 
the migration to groundwater pathway. See comments #9 and 
#14 above. 

Agree. PCLs based on the migration to groundwater pathway will be used. 
Section 6.3.1 will be replaced with the following text: 

“PCLs for positively identified contaminants in surface and subsurface 
soil at Area A are presented in Table 6-1, along with the basis for 
selection of the PCL. For comparison, the PALs as established in the 
QAPP are also included in Table 6-1. PCLs are based on the migration-to-
groundwater pathway.” 
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