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ACRONYMS AND ABBREVIATIONS

AAC Alaska Administrative Code

ADEC Alaska Department of Environmental Conservation

ADFG Alaska Department of Fish & Game

ALM Adult Lead Methodology

AUF area use factor

BAF bioaccumulation factor

BBA Burned Battery Area

BCF bioconcentration factor

BF bioavailability factor

bgs below ground surface

BLM Bureau of Land Management

bw body weight

cm 3/g cubic centimeters per gram

COC contaminant of concern

COPC contaminant of potential concern

S ~~~COPEC constituent of potential ecological concern

CSM conceptual site model

DEW Distant Early Warning

DRO diesel-range organics

EDA Electronic Debris Area

EPA U.S. Environmental Protection Agency

EPC exposure point concentration

FCM food-chain multiplier

g/day grams per day

HI hazard index

HQ hazard quotient

IEUBK integrated exposure-uptake biokinetic

ILCR incremental lifetime cancer risk

kg kilogram

L liter
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F, IN ~~~~~~~~(continued)

m 3/kg cubic meters per kilogram

MDL method detection limit0

mg milligrams

mglg milligrams per gram

mg/kg milligrams per kilogram

mg/L milligrams per liter

NA not applicable

ND nondetect

NOAA National Oceanic and Atmospheric Administration

ORNL Oak Ridge National Laboratory

PAH polycyclic aromatic hydrocarbon

PbB concentration of lead in blood (micrograms of lead/deciliter of blood)

PCB polychiorinated biphenyl

POL petroleum, oil, and lubricant

QAPP Quality Assurance Project Plan

QC quality control

RID reference dose

RI remedial investigation
RRO residual-range organics

RRS Radio Relay Station

SCR site characterization report

SF slope factor

TRV toxicity reference value

SLERA Screening Level Ecological Risk Assessment

UCL upper confidence limit

UCL 95 95-percent upper confidence limit

USAF U.S. Air Force

USFWS U.S. Fish and Wildlife Service

UST underground storage tank

VOC volatile organic compound

OF ~~~degrees Fahrenheit

gig/dl, micrograms per deciliters
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1.0 INTRODUCTION

The purpose of the Driftwood Bay Radio Relay Station (RRS) risk assessment is to estimate

and quantify potential risks that site contamination could pose to human health or the

environment. The results of the risk assessment are intended to guide risk management

decisions at the Driftwood Bay RRS. This document is in accordance with the Risk

Assessment Work Plan, Driftwood Bay RRS, Alaska (U.S. Air Force [USAF] 2007b), and the

Work Plan Addition and Comment Responses found in Appendix J.

The nature and extent of contamination at the facility are summarized in the Remedial

Investigation (RI) Report (USAF 2009a) and the Site Characterization Report (SCR) (USAF

2009b). This risk assessment is based on data obtained from those reports. Table 1-1

summarizes the status of each site at the Driftwood Bay RRS and shows whether information

for each site is presented in the RI or the SCR.

Table 1-1
Driftwood Bay Radio Relay Station Site Information Locations

S ~~~~~~~~Site COPC Location Reported
Antennae Arrays and Former USTs DRO SCR
and Aboveground Storage Tanks PAHs

(OTO0l)

Spill/Leak No. 1 at the Septic Tank No exceedances SCR
(FLOO9)

POL Waste Pit (WPOO3) DRO SCR
RRO
PAI-s

1 ,2,4-Trimethylbenzene

Old Disposal Site (LFOO6) DRO RI
RRO
PAHs
Lead

Arsenic
PC Bs

Carbon disulfide
Beta-BHC

Heavy Equipment Storage Area DRO 3CR

Spill/Leak No. 4 at Drum Storage Area DRO SCR

(SS004)

j:\41PAE-AFCEE-03T071-1)nfiwood Bay\WP\Risk Assmt Rpt\Rikkdoc LIAFC-J07-05BC71 0 1-122-001 I
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Table 1-1
Driftwood Bay Radio Relay Station Site Information Locations

(continued)

Site ~~~Contmihiitinaisof Potential Lcto Rpre

Spill/Leak No. 3 at Former Lighting No exceedances SCR
Vault at Runway (SSO1 1)

Spill/Leak No. 7 at POL Tank Farm DRO SCR
(SS007) RRO

PAH s
Xylenes _ _ _ _ _ _ _ _ _ _

Spill/Leak No. 8 at the POL Pipeline DRO SCR
(55008)

Spill/Leak No. 2 at the Former Water DRO SCR
Supply Pump House (55010) Benzo(a)pyrene

Quarry Area No exceedances SCR

Former Composite Building (OT00l) PCBs RI

Burned Battery Area Lead RI

Electronic Debris Area PCBs RI
Aroclor 1260

Lead

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

1.1 REPORT ORGANIZATION

This report is composed of the following sections:

* Section 1.0: Introduction describing the history of the Driftwood Bay RRS and
summarizing the physical characterization of the sites.

* Section 2.0: Identification of contaminants of potential concern (COPC) methods used for
evaluating data, determination of background metals concentrations, and the derivation of
exposure point concentrations (EPC).

* Section 3.0: Conceptual site models (CSM) present potential exposure pathways to
contaminants at the site in relationi to human and ecological receptors.

* Section 4.0: Human health risk assessment summarizes how human health risk was
calculated and quantifies potential risk associated with each site.

* Section 5.0: Ecological risk assessment identifies the contamination sources, release
mechanisms, and migration pathways at the site and evaluates potential hazardous
exposures to ecological factors at the site.

* Section 6.0: References summarizes the materials cited in this document.

I \4PAE-AFCEE-03\T071I-Driftwod Bay\WP\Risk Assmt Rpi\Risk doe 1-2 AFC407-05BC7101J22-00!I
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*Appendix A contains the Alaska Department of Environmental Conservation (ADEC)
CSMs and ecological checklists.

*Appendix B summarizes the risk assessment scoping meeting.

*Appendix C contains the results of community surveys conducted by Jacobs Engineering
Group Inc.

*Appendix D summarizes the ecological assessment endpoints and primary indicator
species.

*Appendix B provides the available site data on CD.

*Appendix F presents the ProUCL calculations used to determine EPCs.

*Appendix G presents COPC determination and the human health risk assessment
calculations.

*Appendix H presents the results of the Adult Lead Methodology (ALM).

*Appendix I presents the ecological risk assessment calculations.

*Appendix J presents Work Plan comments and responses.

*Appendix K presents ADEC's acceptance letter for the Driftwood Bay exposure
assumptions.

*Appendix L presents preliminary draft report comments and responses.

1.2 SITES EVALUATED IN THE RISK ASSESSMENT

The data collected during the 2007 investigation was used to determine if a Method Four Risk

Assessment was war-ranted for each site at the Driftwood Bay RRS. Method Four of the

Alaska Administrative Code (AAC), Title 18, Chapter '75 provides for establishing site-

specific alternative cleanup levels for the protection of human health based on the results of a

risk assessment. This process includes sufficiently characterizing the contaminants, potential

exposure routes, and potentially exposed human and ecological receptor populations to

determine if unacceptable risks exist and development of an appropriate risk management

approach.

The determination of the need for the Method Four Risk Assessment was based on the logic

tree presented in Figure 1-1. Sites at the Driftwood Bay RRS to be included in this risk

assessment were characterized by site-specific chemical concentrations that exceeded ADEC

Method Two and/or Method Three criteria. Method Three criteria were developed based

I \4PAE-AFCEE-03\T07 1-Drifiwood Bay 1\W~Rsk Assnmt Rpt\Risk dcc 1-3 AFC-07-05BC7O10-22-O0l11
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Figure 1-1
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solely on changing the fraction organic carbon in soil. If site-specific chemical concentrations

exceeded the alternate cleanup levels determined by the web-based Method Three calculator,

or if the cumulative risk standards were exceeded, a determination was made that a Method

Four Risk Assessment was warranted.

The sites at Driftwood Bay that require a Method Four Risk Assessment in accordance with

Figure I1-I are detailed as follows:

* Former Composite Building (OT00l) at Top Camp, where concentrations of
polychlorinated biphenyls (PCBs) range up to 4.5 milligrams per kilogram (mglkg).

* Antennae and underground storage tanks (UST) at the Former Composite Building
(OT00l) at Top Camp, where benzo(a)pyrene concentrations ranged up to 1.5 mg/kg.

* Burned Battery Area (BBA) at Top Camp, where concentrations of lead ranged up to
1 1,000 mg/kg.

* Petroleum, oil, and lubricant (POL) Waste Pit (WPOO3) at Top Camp, where diesel-range
organics (DRO) was detected at concentrations up to 17,000 mg/kg.

* LF006 at Lower Camp, near a pond where lead detected at concentrations ranging up to
89,900 mg/kg was likely associated with debris (including batteries).

* Electronic Debris Area (EDA) at Lower Camp near LFOO6, where concentrations of lead
ranged up to 72,200 mg/kg. The area was defined by a lack of vegetation and a number of
lead-acid batteries.

* Spill/Leak No. 7 at POL Tank Farm (SS007) at the Beach Area, where DRO and
benzo(a)pyrene were detected at concentrations of up to 3,400 and 0.61 mg/kg,
respectively.

* Spill/Leak No. 2 at Former Water Supply Pump House (55010) at Lower Camp, where
concentrations of DRO range up to 5,300 mg/kg in surface soil near Snuffy Creek.

1.3 SITE HISTORY

Driftwood Bay RRS was initially one of 18 Distant Early Warning (DEW) Line stations

constructed in Alaska between 1950 and 1959. Driftwood Bay RRS was made operational in

1961 to provide reliable communications for the DEW-Line station. Originally known as

White Alice Communications Systems facilities, the Alaska Air Command redesignated these

facilities as RRS in 1969. Driftwood Bay RRS was deactivated in 1977, and all facility

buildings and structures were demolished or removed in 1991 (USAF 2007b). Figure 1-2

1 \4PAE-AKFCE03T07!I-Driftwood Bay\WP\Risk Assmt RpI\Rhsk.doc 1-5 AFC-J07-05BC7O10-22-001 I
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shows the location of the Driftwood Bay RRS, and Figure 1-3 shows the Top Camp, Lower

Camp, and Beach areas.

Dutch Harbor, the closest community to Driftwood Bay RRS, is located approximately

13.5 air miles to the southeast.

A series of investigations and removal actions has been completed at Driftwood Bay since the

site was deactivated in 1977. A summary of these investigations is presented in the Site

Characterization Work Plan (USAF 2007b).

1.4 SITE DESCRIPTION

This section describes the surface features, soils, geology, hydrology, climate, and ecology of

the sites covered in this Risk Assessment Report.

1.4.1 Surface Features

The Driftwood Bay RRS is located on the northwest portion of Unalaska Island and is divided

into three distinct settings: Top Camp, Lower Camp, and the Beach Area. Top Camp is

located approximately 3 miles west of Lower Camp at an elevation of approximately

1,400 feet, and is situated on a broad sloping flank of Makushin Volcano. The flank

terminates to the west in an abrupt cliff edge that falls to the Bering Sea. Lower Camp is

located in Driftwood Bay valley and is bounded by mountains on three sides with several

waterfalls and streams flowing into the valley. The Beach Area is a flat flood plain between

the ocean and Humpy Creek approximately 3,000 feet east of the north end of the runway

(USAF 2009b).

1.4.2 Soil

The soils encountered in the area were comprised primarily of course gravels to fine sands

composed of the breakdown products of basalts. The majority of the soil is a result of till

deposition from glaciation, volcanism, and fluvial deposits in Driftwood Bay valley.
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Chemical and mechanical weathering varies across the site with strong freeze-thaw cycles at

0 ~~~Top Camp and dense vegetative cover at Lower Camp and the Beach Area.

Surface soils encountered at Top Camp had minimal organic content and consisted of sandy

gravel that ranged from light gray to dark brown. Below approximately 6 feet below ground

surface (bgs), the soils consisted of gravels with some sands that ranged from dark gray to

dark reddish brown (USAF 2009b).

Surface soils encountered at Lower Camp were generally grayish brown to dark brown with

organic clay in sands and gravels. An organic mat approximately 6 inches thick covered the

surface soil at Lower Camp. Approximately 6 feet bgs, the soils consist primarily of sandy

gravel to gravelly sand that range from light gray to dark reddish brown.

Surface soils encountered at Beach Area were generally grayish brown to dark brown with

gravelly sands. An organic mat approximately 6 inches thick covered the surface soil at the

Beach Area. Below approximately 5 feet bgs, cobbles were more prevalent and mixed with

the gravelly sands that ranged from olive gray to brown gray.

1.4.3 Geology

Unalaska Island is composed mainly of volcanic rocks associated with the Makushin Volcano,

located approximately 6.5 miles from Driftwood Bay RRS. Bedrock is predominantly basalt

and andesitic lava overlain by volcanic till and ash layers. Bedrock outcrops exist at Top

Camp and across Driftwood Bay RRS along valley edges and near the bay. Soil borings and

test pits have shown till existing 5 to 20 feet deep in the vicinity of the RRS, underlain by

bedrock. Large, rounded boulders of basalt and andesite line the beach area and were

encountered approximately 30 feet from mean high tide lines. No permafrost was observed

during soil borings or test pitting at the Driftwood Bay RRS in 2007 (USAF 2009b).
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1.4.4 Hydrogeology

No surface water bodies or groundwater were observed at Top Camp in 2007. At Lower

Camp groundwater was encountered during soil borings at approximately 3 feet bgs to 32 feet

bgs. Variations in groundwater depth were a result of a shallow, leaky aquitard near the bay

and surface water recharge in other areas of Lower Camp. At the Beach Area, groundwater

was encountered at depths ranging between approximately 4 and 14 feet bgs; a perched

aquifer was noted at a depth of between 7 and 8 feet bgs during the 2007 field effort and is

assumed to be recharged by Humpy Creek. A lower aquifer was encountered at

approximately 13 feet bgs and is believed to be influenced by the tides.

The Driftwood Bay valley is drained by permanent and intermittent streams that empty into

Driftwood Bay. These include Humpy Creek, which runs along the east side of the Driftwood

Bay valley, and Snuffy Creek, which runs along the west side of the runway and through

culverts underneath the runway before emptying into Driftwood Bay. Several additional

small unnamed drainages extend from the mountainous regions of the facility to the

Driftwood Bay valley into these two dominant stream systems and into the Bering Sea (USAF

2009b).

1.4.5 Climate

Driftwood Bay RRS is located within a cold maritime climate with annual temperatures

ranging from minus 8 to 80 degrees Fahrenheit (ff). The average summer temperature

between June and August is 50 OF, and the average winter temperature between November

and February is 34 'F. Average precipitation is 58 inches; snowfall can reach up to 50 inches

in the winter months (USAF 2002). Overall snow accumulation rates are not abnormally

high, but strong wind redeposition of snow into topographic lows can create snowpack greater

than the 50-inch average. The winter of 2006-2007 deposited a deep snowpack that persisted

at Top Camp throughout the 2007 summer season.

Top Camp, Lower Camp, and the Beach Area frequently have high winds, light rain and mist,

and low cloud ceilings resulting from frequent cyclonic storms crossing from the Northern

IA\4PAE-AFCEE-03\T071-Dnrifwood Bay\WP\Risk Assmt RpPklisk.doc 1-10 AFC-JO7-05 BC7O10-22-001 I
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Pacific and the Bering Sea. Top Camp has consistently cooler temperatures with cloud and

fog cover. Lower Camp and the Beach Area have less frequent precipitation than Top Camp

and seems to be protected by the surrounding mountains from the same frequency of storm

events as occur at Top Camp (USAF 2009a).

1.4.6 Ecology

Several species of small mammals are indigenous to Unalaska Island, including the tundra

vole, shrew, collared lemming, and red fox. Introduced species include arctic ground squirrel,

blue phased arctic fox, and Norwegian rat (USAF 1996). Aquatic environments in the

Driftwood Bay area include marine coastal waters of the Bering Sea and freshwater drainages

of Humpy and Snuffy Creeks. Wildlife in and around the Bering Sea in the vicinity of

Driftwood Bay include several salmon species, halibut, rockfish, Pacific herring, sea lions, sea

otters, geese, ducks, several other sea bird populations, and bald eagles. Pink salmon are

known to spawn in Humpy Creek (USAF 1996). Four known endangered species have ranges

that span the vicinity of Unalaska Island: short-tailed albatross and humpback, right, and blue

whales (USAF 2005). The sea otter, also found in the vicinity of Unalaska Island, is listed as

a threatened species. Of the wildlife listed, the following were observed at the site during the

2007 field season: voles, shrews, fox, ground squirrel, salmon, halibut, sea lions, sea birds,

bald eagles, and whales off shore. Due to the harsh environment at Top Camp, lack of surface

water, and lack of vegetation, these species were not observed at Top Camp.

Aleutian tundra grasses, shrubs, and riparian vegetation were observed at Lower Camp. Top

Camp lies in an alpine zone with minimal vegetative cover that consisted mainly of lichens,

mosses, and some tundra grasses. The majority of the surface at Top Camp is sparsely

vegetated mixed with gravels, sand, and some silts exposed in barren areas (USAF 2009a).
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2.0 IDENTIFICATION AND EVALUATION OF CONTAMINANTS OF
POTENTIAL CONCERN

This section describes the methods for evaluating the data, determining background metal

concentrations, identifying COPCs, and deriving the EPCs for the sites covered in this Risk

Assessment.

2.1 DATA EVALUATION

Analytical data for each area of concern were selected based on the representativeness and

quality of the data. In general, samples were collected from areas of concern based on results

from previous investigations and historical use of the site. A portion of the data collected for

volatile analytes during site characterization activities were impacted by poor surrogate

recoveries. The associated results are flagged with "VX". These data were used to

demonstrate that all objectives identified in the Site Characterization Work Plan (USAF

2007b) were met and that data gaps do not exist at any of the sites. These data were not used

in risk assessment calculations because increased uncertainty could be introduced. All

* ~~~available analytical data of acceptable quality were included in the risk assessment.

2.1.1 Evaluation of Data Quality

A data quality assessment was performed to assess the overall quality and usability of data

collected in support of the Driftwood Bay site characterization, RI, and the human health and

ecological risk assessments. This evaluation consisted of a review of chain-of-custody and

sample receipt records, laboratory case narratives, laboratory data including analytical

methodology, sample holding times, method detection limits (MDL) and reporting limits,

laboratory quality control (QC), sample recoveries, and precision. Analytical results were

evaluated against data quality objectives listed in the Quality Assurance Project Plan (QAPP),

Appendix D to the Site Characterization Work Plan (USAF 2007b).

In general, the review of the analytical results and associated QC samples found the overall

quality of the project data to be acceptable and all data quality objectives specified in the

project QAPP were considered met. Data quality is expressed by the assignment of qualifier
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codes during the analytical laboratory QC process or during data validation that reflects the

level of confidence in the data. A "J" qualifier indicates that the analyte was positively

identified, but that the result was greater than the MDL and less than the reporting limit.

Qualified results are considered estimated and, whenever possible, are indicated as either

biased high or low ("+" or "".Qualifiers applied to the analytical data set, as appropriate,

are defined in the project QAPP (USAF 2007b).

Although the overall quality of the data is considered acceptable, several systematic issues

were identified during the data review process. These include low volatile surrogate

recoveries for soil samples, cooler temperature exceedances, improper spiking procedures for

methods AKlO2 and AKlO3, laboratory reporting errors for method SW8260B3, and field

duplicate precision that did not meet project specified criteria. These issues and any potential

impacts on data quality and usability are discussed in detail in Appendix C to the SCR (USAF

2009b) and in the RI Report (USAF 2009a).

2.1.2 Data Usability

All available analytical data of acceptable quality for relevant sites were included in the risk

assessment. "J" qualified data were used in the risk assessment; "R", or rejected data, and

"VX" qualified data were not. Data with other qualifiers were evaluated on a case-by-case

basis. When confidence was reasonably high that the chemical was detected, but the actual

concentration is somewhat in question, the data generally were used in the risk assessment.

For most analytes, identification at concentrations above levels in the blanks (considering the

5x, lIx rule) was considered presumptive evidence of their presence. In general, there were

no data for which the identity of the detected analyte was unclear and no data were excluded

from further consideration based on low frequencies of detection.

Out of the analytical data collected during the site characterization, only one PCB result was

rejected. During the analysis of groundwater sample DBLFOO6-SPO4-WG, the surrogate

recovery was unacceptable and the associated sample result was considered unusable. The

result for this sample was not included in the SCR, the RI Report, or in the risk calculations
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for this risk assessment. Since there was an acceptable PCB result for the other groundwater

0 ~~~sample at site LFOO6, no data gaps exist.

Of the volatile organic carbon (VOC) data collected at the Driftwood Bay RRS for samples

analyzed by methods AKI0l and SW8260B3, approximately 10 percent was impacted by low

surrogate recoveries. In response to this observation, randomly selected vials of methanol

from the remaining supply were returned to the laboratory for analysis. The results of this

study suggest that the low surrogate recoveries may be attributed to human error during the

spiking of the vials of methanol with surrogate solution prior to shipment. It is likely that

some vials were double-spiked and others were not spiked at all. Therefore, since the low

surrogate recoveries are attributable to pre-spiked methanol provided by the laboratory, the

associated sample results were qualified "VX" rather than rejected, and the results were

considered usable for assessing the representativeness of the data. Despite the extensive data

set and that the samples were collected from areas of likely contamination, VOCs were not

detected above ADEC Method Two criteria in any samples. Data that were qualified "VX"

were used to determine the representativeness of the site data and to identify any data gaps.

S ~~~However, the "VX" flagged data were not used to quantify risk.

In addition to the data quality assessment activities described in Section 2.1.1, the SW826011

and AKIOI soil data were reviewed on a site-by-site basis to ensure that remedial decisions

and risk assessment were supported by the available data. Table 2-1 includes the sites

impacted by sample results with low surrogate recoveries as well as the ranges of surrogate

recoveries found in the samples.
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The site-by-site analysis approach included:

*Review of DRO chromatograms for the potential presence of low end hydrocarbons0

*Review of field screening results

*Review of nearby samples from other media (i.e., review of water data associated with a
sediment sample)

*Review of potential matrix interference based on matnix spike data

*Review of the purpose of the data (i.e., identification of contaminants of concern [COC]

versus risk assessment)

After reviewing the data set for each site, it was determined that the data are representative of

each site and that no data gaps remain. Out of the four sites that were impacted by low

surrogate recoveries, sites OTO0l Doorways and WPOO3 were included in the risk

assessment. Although volatile sample results for 7 out of 9 samples collected from doorways

of the composite building at 01001 were qualified "VX", the analysis of these samples for

volatile analytes has been deemed unnecessary by all involved parties, as the soil in these

locations was severely disturbed and volatile analytes were not likely to be present. At

WPOO3, the data set included 20 samples, only three of which were impacted by low surrogate

recoveries.

2.1.3 Frequency of Detection

As stated above, if confidence was high that a given analyte was present, the data generally

were used in the risk assessment. Analytes that were reported infrequently (i.e., in less than

5 percent of the samples) may be artifacts in the data that do not reflect the presence of the

chemical in question. However, no analytes were excluded from further consideration based

on low frequencies of detection.

2.2 DETERMINATION OF BACKGROUND METALS CONCENTRATIONS

Results from previous investigations indicated that four metals were identified above ADEC

Method Two criteria at the Driftwood Bay RRS site: arsenic, mercury, lead, and total

chromium. These metals were addressed in the metals background study included as
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Appendix F to the Site Characterization Work Plan (USAF 2007b). Analytical results for

S ~~metals were compared to background levels. Lead was detected at levels greater than

background concentrations at the BB1A, EDA, and LFOO6. Lead detected at these sites is

likely to be attributed to batteries present at these sites. No other metals were detected above

calculated background concentrations for the sites included in this risk assessment.

2.3 PROCESS OF IDENTIFICATION OF CONTAMINANTS OF POTENTIAL
CONCERN

COPCs are chemicals identified as site related and potentially capable of contributing

significantly to risk. COPCs were identified based on the ADEC Risk Assessment Procedure

Manual, Draft (ADEC 2005). All COPCs identified were carried forward to quantitative

evaluation in the risk assessment. Potential exposure routes were used to evaluate which

analytes were retained as COPCs for the risk assessment. All available analytical data of

acceptable quality were used to identify COPCs. For field duplicates, the higher value of the

two samples was used. The following paragraphs describe the identification process.

S ~~~Detection limits for each analyte were obtained from the analytical laboratory. If a sample

contained a detectable concentration of a given analyte, no detection limit is provided in text

for that particular analyte. If a sample was nondetect (ND) for a given analyte, the reporting

limit is bracketed next to the ND descriptor. All analytical data with associated qualifiers and

detection limits are presented in Appendix E.

In accordance with the ADEC Risk Assessment Procedures Manual, Draft (ADEC 2005), for

soils and groundwater, the maximum detected concentration of each analyte was compared to

one-tenth of the more conservative of the ingestion and inhalation standards listed in 18 AAC

75 Tables BlI or B32, or to the standard provided in 18 AAC 75 Table C as appropriate. For

surface water, freshwater sediment, and marine sediment, the maximum detected

concentration was compared directly to the most conservative screening values from Alaska

Water Quality Criteria Manual for Toxic and Other Deleterious Organic and Inorganic

Substances (ADEC 2003), Toxicological Benchmarks for Screening Contaminants Of

Potential Concern for Effects on Sediment-Associated Biota (Oak Ridge National Laboratory

I APAE-AFCEE-03\T071-Dr,flwood Bay\WP\Risk Assmt Rpft\Rik doc 2-7 AFC-107-058BC7O10-J22-00I I
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[ORINL] 1997), Toxicological Benchmarks for Screening Contaminants of Potential Concern

for Effects on Aquatic JBiota (ORNL 1996), Screening Quick Reference Tables (National0

Oceanic and Atmospheric Administration 2006), and National Recommended Water Quality

Criteria (U.S. Environmental Protection Agency [EPA] 2002a), as applicable.

If an analyte was detected in any sample of each media from a site, all sample results for that

analyte were evaluated against the screening criteria described above. One-half the MDL was

the assumed screening value used for samples in which the analyte was not detected. In the

case of xylenes and PCBs, where a total value is used for comparison to criteria, the following

procedures for obtaining a screening value were used:

* All detections of xylenes (or PCBs) in each sample were summed to form a total value for
screening.

* If the analyte was detected in any sample of the sample media from the site, but was ND
for the given sample, half the MDL for each analyte with a ND result were added to the
detected results for a total concentration and that value was used for screening.

Contaminants were excluded from consideration as COPCs if they were not detected in any

sample, were detected only at concentrations less than the risk-based standard, or were

detected only at concentrations below background levels discussed in Section 2.2.

Detections of inorganic or organic analytes at concentrations above applicable screening

values indicate that the potential for unacceptable risk exists and that further study may be

warranted. However, remedial or risk management decisions should not be made based solely

on exceedances of screening values. The screening process identified the COPCs presented in

Appendix 0 and summarized in Table 2-2. Results indicate that certain areas warrant further

evaluation in this risk assessment.
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Table 2-2
Contaminants of Potential Concern

Site COPC ½ W~~~~~~~~~~~~~terU

Top Camp

OT001 Total PCBs NA NA NA
(Doorways) Aroclor 1254

Aroclor 1260

OT001 DRO NA NA NA
(USTs & Benzo(a)anthracene

Antennas) Benzo(a)pyrene
Benzo(b)fluoranthene

Dibenzo(a,h)anthracene
lndeno(1 ,2,3-c,d)pyrene

Naphthalene

BRA Lead NA NA NA

WPOO3 DOR NA NA NA
RRO

Benzo(a)pyrene
Dibenzo(a,h)anthracene
1 ,2,4-Trimethylbenzene

Lower Camp
LF006 DOR DOR Benzo(a)anthracene Carbon disulfide

RRO RRO Benzo(a)pyrene Beta-BHC
Benzo(a)anthracene Lead Chrysene Lead

Benzo(a)pyrene Total PCBs Phenanthrene
Benzo(b)fluoranthene Aroclor 1016 Pyrene
Benzo(k)fluoranthene Aroclor 1221 Lead

Chrysene Aroclor 1232
Dibenzo(a~h)anthracene Aroclor 1242

Fluoranthene Aroclor 1248
Indeno(1 ,2,3-cd)pyrene Aroclor 1254

Naphthalene Aroclor 1260
Pyrene

Total PCBs
Aroclor 1248
Aroclor 1254

Arsenic
Lead

EDA Total PCBs NA NA NA
Aroclor 1248
Aroclor 1254
Aroclor 1260

Lead
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Table 2-2
Contaminants of Potential Concern

(continued)

~~corc, ~~~~COPC`(Suirfacet

SSOO7 DRO DRO NA NA
Benzo(a)pyrene RRO

Benzo(a)anthracene
Benzo(b)fluoranthene

Dibenzo(a,h)anthracene
Ethylbenzene

Xylenes _ _ _ _ _ _ _ _ _

SSO1O DRO NA NA NA
Benzo(a)pyrene

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

2.4 DERIVATION OF EXPOSURE POINT CONCENTRATIONS

The EPC is a conservative estimate of the average concentration of a COPC, statistically

calculated from the analytical results of all samples for a particular environmental medium to

which a receptor may be exposed over the duration of the exposure. An EPC may be based

on media concentrations that have been directly measured, or it may be derived based on

environmental medium-to-medium transport modeling. The EPCs of COPCs in soil,

groundwater, surface water, and sediment are statistically derived values, based on analytical

data collected in 2007.

Exposure to an environmental medium is generally assumed to be random, and the EPC

should be the arithmetic average encountered over the exposure duration (EPA 1989).

Therefore, the population mean concentration, if known, would be the ideal value selected as

the EPC. The sample mean is an obvious estimate of the population mean. In accordance

with EPA (U.S. Environmental Protection Agency) guidance, both the mean and the upper

confidence limit (UCL) on the mean were estimated for each COPC in each medium of

interest. Therefore, EPA (1989) has recommended the inclusion of the 95-percent UCL on

the sample mean (UCL95) for reasonable maximum exposure evaluation.
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In general, unusually high values are included in the calculation of the UCL95 because high

values seldom appear as statistical outliers in environmental data. Inclusion of outliers

increases the overall conservatism of the risk estimate. The following paragraphs describe the

general statistical approaches used to derive EPCs. The EPA statistical software package

ProUCL Version 4 was used to compute estimated mean and UCL95 concentrations. The

exposure point concentrations for the COPCs were calculated adhering the method described

in Section 2.3, with the following exception: To calculate total PCBs or total xylenes when

all values were ND, the highest individual MDL was used. If there were any detections, only

those individual detections were summed to calculate the total. These values were then

entered into ProUCL. The recommended output from ProUCL was used as the UCL on the

mean for each COPC in each medium of interest. In the case where a recommended

distribution was not selected, the maximum concentration was used to represent the UCL.

Table 2-3 presents the value for used for each case.

Table 2-3
Exposure Point Concentration, 95-Percent Upper Confidence Limit, or Maximum Value

Sit Matrx Anailyte. Value (niglkg)' Mt~ bcntto

S5007 Soil CR0 3,080 UCL 95

SS007 Soil Benzo(a)antrcene 0.219 UCL 95

SS007 Soil Benzo(a)floanthraene 0.219 UCL 95

SS007 Soil Dibenzo(a,h)anthracene 0.0241 UCL 95

SS007 Soil Ethylbenzene 0.0824 UCL 95

SS007 Soil Xylene (Total) 0.304 UCL 95

SS007 Groundwater DR0 82 Max. value DBSS007-MP03-WG

SS007 Groundwater RRO 0.54 Max. value DBSS007-MP02-WG

SSO1O Soil CR0 5,300 Max. value DBSSOIO-SU08-SO-X

S5010 Soil Benzo(a)pyrene 0.058 Max. value DBSS010-SU08-SO

WPOO3 Soil CR0 5,367 UCL 95

WPOO3 Soil RRO 5,745 UCL 95

WPOO3 Soil Benzo(a)pyrene 0.0791 UCL 95

WPOO3 Soil Dibenzo(a,h)anthracene 0.0252 UCL95

WmP00 Soil 1 ,2,4-Trimethytbenzene 0.788 UCL95
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IL ~~~1Table 2-323 3
Exposure Point Concentration, 95 Percent Upper Confidence Limit, or Maximum Value

(continued)

.9~~'or axQnnma Mximum
Kb Matd~x-, Y-%u~n(m-Ikg>- 'Method ue oncentiaion 1

EDA Soil Total PCBs 0.167 Max. value DBLFOO6-CAP02-SO

EDA Soil PCB-1248(Aroclorl 248) 0.059 Max. value DBLF006-CAPO2-SO

EDA Soil PCB-1254(Aroclorl254) 0.071 Max. value DBLF006-CAP02-SO

EDA Soil PCB-1260(Aroclorl260) 0.037 Max. value DBLF006-GAP02-SO

EDA Soil Lead 62,275 UCL 95

BBA Soil Lead 9,358 UCL 95

LF006 Soil DRO 2,100 Max. value DBLF006-TP01A-SO

LF006 Soil RRO 9,500 Max. value DBLFOO6-TP01A-SO

LF006 Soil Benzo(a)anthracene 120 Max. value DBLF006-TP01C-SO

LF006 Soil Benzo(a)pyrene 100 Max. vau BFO6TO -O

LFOOS Soil Benzo(b)fluoranthene 77 Max. value DBLF006-TP01C-SO

LF006 Soil Benzo(k)fluoranthene 80 Max. value DBLF006-TP01C-SO

LF006 Soil Chrysene 130 Max. value DBLF006-TP01C-SO

LF006 Soil Dibenzo(a,h)anthracene 20 Max. value DBLF006-TP01C-SO

LF006 Soil Fluoranthene 240 Max. value DBLF006-TPO1C-SO
LF006 Soil lndeno(1,2,3-c,d)pyrene 71 Max. value DBLF006-TP01C-SO

LF006 Soil Naphthalene 9 Max. value DBLFOOS-TP01C-SO

LF006 Soil Pyrene 220 Max. value DBLFOO6-TP01C-SO

LF006 Soil Total PCBs 1.52 Max. value DBLF006-TPO1C-SO

LF006 Soil PCB-1 248(Aroclorl 248) 0.73 Max. value DBLF006-TP01 C-SO

LF006 Soil PCB-1254(Aroclorl 254) 0.79 Max. value DBLF006-TPOIC-SO

LF006 Soil Arsenic 8.91 Max. value DBLF006-TPOIC-SO

LF006 Soil Lead 89900 Max. value DBLFOO6-BAT01-SO

LF006 Groundwater DRO 0.36 Max. value DBLF006-SP04-WG

LFOO6 Groundwater RRO 0.99 Max. value DBLF006-SP04-WG

LF006 Groundwater Lead 0.0074 Max. value DBLF006-SP04-WG

LF006 Groundwater PCB-1 01 6(Aroclorl1016) 0.000135 Max. value DBLF006-SP05-WG

LF006 Groundwater PCB-1221(Aroclorl22l) 0.00018 Max. value DBLFOO6-SP05-WG

LF006 Groundwater PCB-1 232(Aroclorl 232) 0.000065 Max. value DBLF006-SP05-WG

LFOO6 Groundwater PCB-1 242(Aroclorl 242) 0.0001 Max. value DBLF006-SP05-WG

LF006 Groundwater PCB-1248(Aroclorl 248) 0.000055 Max. value DBLF006-SPO5-WG

LF006 Groundwater PCB-1254(Aroclorl254) 0.00016 Max. value DBLF006-SPO5-WG

LF006 Groundwater PCB-1260(Aroclorl2SO) 0.000125 Max. value DBLF006-SP05-WG

FLFOO6 Groundwater Total PCBs 0.00082 Max. value DBLF006-SPO5-WG
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Table 2-3 2 3 3 3
Exposure Point Concentration, 95 Percent Upper Confidence Limit, or Maximum Value

(continued)

TA 4

LFOO6 Sediment Benzo(a)anthracene 0.0074 Max. value DBLFOO6-SP01A-SEF-X

LFOO6 Sediment Benzo(a)pyrene 0.0063 Max. value DBLF006-SP01A-SEF-X

LF006 Sediment Chrysene 0.0087 Max. value DBLFOO6-SP01A-SEF-X

LF006 Sediment Phenanthrene 0.0092 Max. value DBLFOO6-SPO1A-SEF-X

LF006 Sediment Pyrene 0.013 Max. value DBLFOOB-SP01A-SEF-X

LF006 Sediment Lead 31 Max. value DBLF006-SPO1A-SEF-X

LF0O6 Surface Water Carbon Disulfidle 0.0004 Max. value DBLF006-SU01A-WSF-X

LF0O6 Surface Water beta-BHC 0.0000014 Max. value DBLF006-SU01A-WSF

LFOO6 Surface Water Lead 0.0029 Max. value DSLFOO6-SUO1A-WSF-X

OT001 Soil PCB-1254(Aroclorl254) 1.301 UCL 95

OT001 Soil PCB-1260(Aroclorl 260) 0.463 UCL 95

OT001 Soil Total PCBs 1.936 UCL 95

OT001 Soil Benzo(a)anthracene 0.927 UCL 95

OT001 Soil Benzo(a)pyrene 0.721 UCL 95

OT001 Soil Benzo(b)fluoranthene 0.585 UCL 95

OTO01 Soil Oibenzo(a,h)anthracene 0.0686 UCL 95

OTO01 Soil Indeno(1,2,3-cd)pyrene 0.345 UCL 95

OTO01 Soil Naphthalene 0.74 UCL 95

OT001 Soil DRO 4192 UCL95

Note: For definitions, see the Acronyms and Abbreviations section.
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3.0 CONCEPTUAL SITE MODELS

This section presents the current CSMs for Top Camp and Lower Camp and discusses

potential exposure pathways and receptors. Appendix A presents ecological checklists that

contain information pertaining to both ecological and human health exposure and risk. Both

the original CSMs and ecological checklists were presented to ADEC at the Scoping Meeting;

minutes from this meeting are presented in Appendix B. The CSMs were updated using both

analytical data gathered during site characterization and the results of interviews with

community members, pilots, USAF, USFWS, boat charters, Dutch Harbor outfitters, and

Native corporations.

3.1 TOP CAMP

Top Camp is located approximately 3 miles west of Driftwood Bay, on a plateau about 1,400

feet above mean sea level. The Top Camp area consists of the Former Composite Building

and fuel storage areas and White Alice Arrays (OTO0l); the POL Waste Pit (WPOO3); the

Septic Tank (FLOO9) and outfall; an area where batteries had been previously burned (BBA);

S ~~~and portions of the POL Pipeline (55008), which is discussed under the Lower Camp sites.

Contamination at the Top Camp area is primarily the result of activities associated with the

Former Composite Building.

Top camp is located on a very broad, gently sloping ridge. The weather at Top Camp is

frequently harsher than the milder weather in the Driftwood Bay valley. Because of frequent

high winds, fog, and rain, as well as late snowmelt, vegetation is light and consists mainly of

low tundra plants. Portions of the surrounding area have been disturbed, and bare rocky soil

is exposed in some of these disturbed areas.

Based on data collected during 2007 field activities, the CSM for potential current and future

exposure pathways at the Driftwood Bay RRS for Top Camp has been updated (Figure 3-1).

Appendix A contains the CSM scoping forms.
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Initial activities at Top Camp focused on assessing the presence or absence of groundwater.

Effort to assess the presence of groundwater at lop Camp focused on determining the top of S
the water table. Forty-seven soil borings were advanced to bedrock or refusal with no

detection of groundwater. Three test pits were dug to bedrock and were also unable to detect

the presence of groundwater at Top Camp. Multiple attempts were made to identify seeps at

and downgradient of Top Camp from May through July, but none were identified.

Test pits and borings encountered no groundwater or seeps and encountered bedrock at depths

from 5 to 20 feet bgs, thus eliminating groundwater as a potential transport mechanism at Top

Camp. Figure 3-1 illustrates contaminant sources, release mechanisms, transport media,

exposure routes, and receptors. Due to the lack of detectable groundwater, this CSM has been

updated to indicate that groundwater is an incomplete pathway.

Windblown snow is the primary mechanism by which water is removed from the site. During

the short period of time when temperatures are above freezing, surface snow melts, but

underlying soil remains well below freezing. The water flows downward through the

underlying snow and encounters the underlying soil, which causes the water to refreeze,

forming a temporary impermeable layer. As additional snow melts, the water percolates

downward through the snow until it encounters the impermeable layer. From there, the water

collects and moves laterally until it collects in gullies, then flows downhill under the

overlying snow layer. Generally, the sites at Top Camp are on a plateau area and

contamination does not move through the gullies. As late as mid-July, this snow layer was

determined to be 10 feet thick at the gully just east of the FLOO9 outfall. Thus, surface water

is not present at the site. Surface water is also not a transport mechanism because it has

generally not come into contact with the contamination.

Observations of surface soils at Top Camp showed signs of episodic surface runoff events

beneath the snow layer. Sediment is traditionally described as particulate material

redistributed by water or wind and deposited at the bottom of a body of water. The

observations at Top Camp indicated no existing surface water bodies where sediment could be

deposited; therefore, sediment is not considered present. Surface flow was observed in sheet
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flow and rivulets during short warm periods but in insufficient volume for sampling and

inaccessible for ingestion or dermal contact by potential receptors. Photo 1-2 shows small

erosional traces from surface flow beneath the snow layer. Eroded material was present in the

gullies near Top Camp but not in sufficient volume to be sampled. Due to the lack of surface

water and sediment deposition locations, surface water and sediment have been eliminated as

exposure media and are considered incomplete pathways at Top Camp.

Air was also identified as a potential exposure medium at Top Camp through fugitive dust

emissions and volatilization of organic compounds from soil or water. However, observations

at the site indicated that fugitive dust was rarely present under the climatic conditions

observed during the 2007 field season because the surface soil was either snow covered,

moistened from surface melt, or vegetated. The only potential for exposure observed at the

site was due to human disturbance of the otherwise cohesive, lightly vegetated surface soil.

Possible secondary release and transport mechanisms at Top Camp include migration or

leaching to subsurface, volatilization, and uptake by plants, all of which could result in

contamination of potential contact media such as surface soil, air, and biota. Potential exposure

routes include incidental soil ingestion, dermal absorption of contaminants from soil, inhalation

of outdoor air, inhalation of fugitive dust, and ingestion of wild foods. However, the data

indicate that contamination at Top Camp is not migrating from the site. Potential current and

future receptors of these exposure routes include site visitors, trespassers, or recreational users,

and unforeseen future user groups. Residential use is not anticipated because site access is

limited to boat or plane as documented in surveys. Subsistence hunting or gathering is unlikely

although harvesting of small game and vegetation (e.g., berries) may occur on a limited basis.

3.2 LOWER CAMP

Lower Camp is located in the wide, steep-sided Driftwood Bay valley. The rocky ridges to

both the west and east of the valley provide significant protection from the typical harsh

Aleutian weather. Vegetation in the valley is abundant and varied, due to snowmelt, shallow

groundwater, and ample runoff flowing into the valley from surrounding slopes. The valley
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floor is generally flat and quickly becomes flooded during periods of high precipitation or

snowmelt. Some disturbed areas are evident, but revegetation occurs quickly, and generally0

only the roads and airstrip remain obvious.

Based on data collected during 2007 field activities, the CSM for potential current and future

exposure pathways at the Driftwood Bay RRS for Lower Camp has been updated

(Figure 3-2). Appendix A contains the CSM scoping forms.

Surface flow was generally channelized, and surface flooding had distinct flow direction at

Lower Camp. In general, surface water flows from the west and southwest to the east and

northeast. Depth to the top of groundwater at Lower Camp ranged from approximately 3 to

32 feet bgs. In order to assess the direction of groundwater flow, measurement of perennial

surface water elevations were collected using a Real Time Kinematic global positioning

system, and depth to groundwater was measured in soil borings and SPI 6 points.

Groundwater has the same general flow direction as surface water across the site, with some

localized anomalies due to aquitards resulting from lithologic variations and groundwater

mounding from surface water recharge.

Several areas at Lower Camp are potentially connected hydrologically. While all areas are

considered to be Lower Camp, sufficient variation of the areas' characteristics warrants their

individual discussion. Those sites included in the risk assessment are presented in the

following sections. Individual discussions about each area at Lower Camp can be found in

the SCR (USAF 2008b).

Possible secondary release and transport mechanisms at Lower Camp include migration or

leaching to subsurface, migration or leaching to groundwater, volatilization, uptake by plants or

animals, groundwater flow to surface water body, groundwater flow to sediment, sediment

resuspension, runoff, or erosion, all of which could result in contamination of potential contact

media such as soil, groundwater, air, surface water, sediment, and biota. Potential exposure

routes include incidental soil ingestion, dermal absorption of contaminants from soil, ingestion

of groundwater, dermal absorption of contaminants in groundwater, inhalation of outdoor air,
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inhalation of fugitive dust, ingestion of surface water, dermal absorption of contaminants in

surface water, direct contact with sediment, and ingestion of wild foods.

Potential current and future receptors include site visitors, trespassers, and recreational users.

Residential use is not anticipated because site access is limited to boat or plane. Subsistence

hunting or gathering is unlikely although harvesting of small game and vegetation (e.g.,

berries) may occur on a limited basis.

3.2.1 LFO06 and Electronic Debris Area

Depth to groundwater at the HESA/LF006 area ranged from 5 to 14 feet bgs within the

originally designated site boundaries. Variability of depth to the top of groundwater was

consistent with changes in surface topography. Several attempts were made to advance SPI6

borings on a bluff to the east of LFOO6, with refusal occurring on three occasions. Water was

finally encountered for 5P16 samples at roughly 32 feet bgs. For the duration of field

activities, surface water was present at LFOO6 in a pond, the most likely source for a

groundwater mound at LF0O6 that contributed to shallower groundwater depths relative to the

eastern sample location. Groundwater flow direction at LFOO6 is east to northeast. The

surface water pond may be seasonal. The EDA is adjacent to LFOO6. However, no surface

water is present at the EDA. The data indicate that the contamination at site LFOO6 and the

Electronic Debris Area is not migrating from the site.

3.2.2 SS0O7

Site SS007 is located along the bay to the north and is bordered by surface streams and ponds.

Depth to groundwater ranged from approximately 4 to 14 feet bgs. Tidal influence is

suspected as the reason for some of this variation. During soil boring and SPl6 installation, a

perched aquifer was observed at SSOO7, caused by a leaky aquitard around 7 to 8 feet bgs that

was created by layers of clays, fine silts, and some organic clay. The perched aquifer is

assumed to be recharged by Humpy Creek, which borders the site to the south. Deeper,

investigative borings revealed a second and lower aquifer beginning roughly at 13 feet bgs.

Conductivity measurements demonstrate that the lower aquifer is impacted by brackish water
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intrusion during high tides. Sediment was present in Humpy Creek to the south of SS007 and

in Driftwood Bay to the north of the site. No sediment was present directly onsite. The data

indicate that contamination at site SS0O7 is not migrating from the site.

3.2.3 SSO10

Surface water and groundwater were both observed at site 55010O, which is located on a steep

slope. The topography of the site made sampling and advancing soil borings difficult.

Proximity to an unstable slope, bedrock cliffs, and wind-deposited cornices made working

conditions unsafe for site personnel; therefore, drilling did not occur at this site. However,

during hand-digging activities, water was encountered where the soil was disturbed. Shallow

groundwater at the site is due to shallow bedrock and high recharge levels from Snuffy Creek,

adjacent to the site.

Sediment, groundwater, soil, and surface water pathways for 55010 are anticipated to be

complete. The data indicate that contamination at site SSO1O is not migrating from the site.
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4.0 HUMAN HEALTH RISK ASSESSMENT

The human health risk assessment approach was developed in accordance with the ADEC

Risk Assessment Procedures Manual, Draft (ADEC 2005) and includes exposure assessment,

toxicity assessment, and risk characterization. Where additional clarification or guidance was

required, EPA source documents were consulted, including:

• Risk Assessment Guidance for Superfund, Volume I, Human Health Evaluation Manual
(Part A), 1989, Interim Final, Office of Emergency and Remedial Response, Washington,
D.C., EPAI54OI1-891002

* Risk Assessment Guidance for Superfund Volume I: Human Health Evaluation Manual
Supplemental Guidance, Standard Default Exposure Factors, 1991, Interim Final, Office
of Solid Waste and Emergency Response, OSWER Directive 9285.6-03

* Risk Assessment Guidance for Superfund, Volume 1, Human Health Evaluation Manual
Part B - Development of Risk-Based Preliminary Remediation Goals, 1991 (December),
Interim, Office of Emergency and Remedial Response, Washington, D.C., EPAI54OJR-
92/003

* Supplemental Guidance to RAGS: Calculating the Concentration Term, 1992, Office of
Solid Waste and Emergency Response, Washington, D.C., Publication 9285.7-081

* Exposure Factors Handbook, 1997 (August), Office of Research and Development,S ~ ~~National Center for Environmental Assessment, Washington, D.C., EPA/600/P95/002F

* Risk Assessment Guidance for Superfund, Volume I, Human Health Evaluation Manual
(Part E - Supplemental Guidance for Dermal Risk Assessment), 2004 (July), Final, Office
of Superfund Remnediation and Technology Innovation, Washington, D.C., EPAI54OIR-
99/005

* Soil Screening Guidance: User's Guide. Office of Research and Development, 1996
(July), 9355.4-23, PB396-963505, EPA/540/R-96!018

* Soil Screening Guidance: Technical Background Document, 1996 (May), Office of Solid
Waste and Emergency Response, EPA/540/R-95/128, NTIS No. PB96-963502

* Sediment Quality Guidelines: Technical Memorandum, 2004 (March), Alaska Department
of Environmental Conservation, Division of Spill Prevention and Response, Contaminated
Sites Remediation Program

4.1 EXPOSURE ASSESSMENT

Exposure is the contact by a receptor with a chemical or physical agent. An exposure

assessment estimates the type and magnitude of potential exposure of a receptor to COPCs
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found at or migrating from a site (EPA 1989). The following steps were followed to assess

exposure:

*Characterization of the physical setting

*Identification of contaminant sources, release mechanisms, and migration pathways

*Identification of potentially exposed receptors

*Identification of potential exposure pathways

*Estimation of EPCs

*Estimation of chemical intakes or contact rates

This risk assessment characterized potential exposures to COPCs in soil, surface water, and

sediment. No surface water COPCs were identified during COPC screening for Snuffy or

Humpy Creeks. Surface water COPCs were identified for the LFOO6 pond, but this does not

represent a significant aquatic habitat and does not contain fish. Therefore, the assessment of

potential ingestion of biota (i.e., fish) was not evaluated.

All available site characterization data of acceptable quality were used to evaluate potential

current and future exposures. As shown in Table 2-2, the COPCs at Top Camp are DRO,

residual-range organics (RRO), benzo(a)pyrene, benzo(a)anthracene, benzo(b)fluoranthene,

dibenzo(a,h,)anthracene, indeno( 1 2,3-c,d)pyrene, naphthalene, I1,2,4-trimethylbenzene, lead,

and PCBs; COPCs at Lower Camp include DRO, RRO, ethylbenzene, xylenes, polycyclic

aromatic hydrocarbons (PAH), metals, PCBs, carbon disulfide, and beta-BHC. These COPCs

provided the basis for the exposure assessment and the development of CSMs. EPCs and

potential intake values were calculated using the appropriate exposure models and analytical

data. Risks from potential exposure to fuel related compounds were evaluated using

measured concentrations of DRO, RRO, benzene, toluene, ethylbenzene, and xylenes, and

PAHs, as appropriate. Evaluation of the potential for adverse effects from exposure to lead is

discussed in Section 4.5.

Exposure assumptions were determined from the results of survey questionnaires from

Ounalashka Corporation, local air and sea transport operators, Dutch Harbor outfitters, the

USAF office that issues civil aircraft landing permits, and USFWS. Appendix C contains the
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completed questionnaires. Generally, the questionnaires confirmed that people do not visit

Driftwood Bay because local resources such as fish and berries are more accessible from

other parts of the island and rough seas on the Bering Sea often prevent boats from making it

to Driftwood Bay. Additionally, the beach at Driftwood Bay is a very high energy beach and

is often is difficult to land on.

Based upon the informration collected from the community surveys, the only anticipated

human receptors are recreational visitors. The only potential exposure pathways for visitors

are through soil and surface water. Groundwater is an unlikely exposure pathway for

recreational visitors since there is no access to it. Sediment is not an anticipated exposure

medium for recreational visitors because the low ambient temperature at the site precludes

wading in any of the surface water bodies at Lower Camp.

As agreed upon with ADEC, USAF is using a recreational exposure scenario of I -day onsite

exposure each week for 3 months (1 2 days exposure, averaged over 90 days) for Top Camp at

the Driftwood Bay RRS (Appendix K). This scenario was developed to provide an exposure

assumption consistent with potential recreational land use. Given the harsh climatic

conditions of the area and the results of public surveys on the use of the site, this exposure

scenario best meets the requirements of the ALM and provides a conservative estimate of

potential exposure.

Table 4-1 summarizes the exposure parameters used in determining potential risks to human

health.

4.2 QUANTIFICATION OF CHEMICAL INTAKES

This section describes the models used to quantify doses or intakes of the COPC for each

exposure pathway. Models were taken or modified from EPA (1989) unless otherwise

indicated. Intakes were calculated for both cancer and nonicancer evaluations. Intake values

were based on EPCs (Section 3.4) and the equations discussed below for the respective

exposure pathways.
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Table 4-1
Human Health Exposure Assumptions

TH-Q/target hazard quotient (unit less)11

8W/body weight (kg) 70 70

AT/averaging time (days) 10,950 (noncancer) 10,950 (noncancer)
25,500 (cancer) 25,550 (cancer)

RfDd/oral reference dose (mg/kg-d) Chemical-speciflc2 Chemical-specific2

ED/exposure duration (year) 30 30

EF/exposure frequency (days per year) 123 144

JR/ water ingestion rate (Llday) 2 2

IR/soil ingestion rate (mg/d) 100 100

A/absorption factor (unit less) 1 1

rSf/oral slope fa-ctor (mg/kg-day)-l Chemical-specifi&2 Chemical-specific'

Notes:
1Exposure parameters are based on a potential recreational exposure scenario. The receptor is assumed to be an adult who

visits the site for two weeks each year (Lower Camp) and one day per week over 12 weeks (Top Camp).

2 Chemical-specific values are obtained from ADEC Cleanup Levels Guidance (2004), Appendix C.

3Value is consistent with the conditions at Top Camp and consistent with the minimum requirements of the Adult Lead
Methodology, exposure is assumed to be spread over 90 days.
4Default exposure frequency for residential scenario assumes that individuals are away from their residence for two weeks per

year Those two weeks are assumed to be spent in recreational activities.
For definitions, see the Acronyms and Abbreviations section.

4.2.1 Inhalation of Contaminants of Potential Concern in Air

The recreational receptor would more likely be exposed to dust arising from wind erosion

rather than from dust-raising activities on the site. EPA (1996) derived a model for estimating

a dust particulate emission factor based on an "unlimited reservoir" model and the assumption

that the source area is square:

PEE 3600 3Eq. 4.1

0.036x(1-V)xK~ U,j x F(x)

where.

PEF = particulate emission factor (m 3/kg, calculated)
Q/C - inverse of the mean concentration at center of square source (82.72 g/Jm 3second
per kg/m3t site-specific value from Exhibit 11I in EPA [ 1996] [Zone 1, Seattle, 0.5-acre
site])
3600 = seconds/hour
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V =fraction of surface covered with vegetation (0.8, unitless, assumed)
Urn = mean annual wind speed (default, 4.69 mlsecond)

U,= equivalent threshold value of wind speed at 7 m (default, 11.32 rn/second)
F(x) = function dependent on Urn/Ut (default, 0. 194)

The concentration of COPCs in air were calculated as follows:

CS
Ca - Eq. 4.2

PEF

where:

C,= contaminant concentration in air (mg/rn 3, calculated)
C = contaminant concentration in soil (mg/kg)

PEF = particulate emission factor (m3/kg)

Airborne concentrations of VOCs estimated by the wind erosion model were assumed to

sufficiently estimate levels of VOCs that may arise from volatilization, because the wind

erosion model treats the VOCs as if they were located at the ground surface.

The following equation was used to estimate the inhaled dose of COPCs in air:

-(Ca )(F1 )(JR )(ET0 )(EF)(ED)Eq43
(B W)(A T)Eq4.

where:

Ia = inhaled dose of COPC (mg/kg-day, calculated)

C = concentration of COPC in air (mg/in 3)

Ft. = fraction of exposure attributed to site media (unitless)

IR,= inhalation rate (m 3 /hour)

ET, = exposure time (hours/day)

EF = exposure frequency (days/year)
ED = exposure duration (years)

BW = body weight (kg)
AT = averaging time (days)
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4.2.2 Incidental Ingestion of Contaminants of Potential Concern in Soil

The ingested dose of COPCs in soil was estimated from the following equation:

ISO - (Cs0)(FIsO)(IR, 0)(EF)(ED)(CF2) Eq. 4.4
(BW)(AT)

where:

to. = ingested dose of COPC in soil (mg/kg-day, calculated)

c = concentration of COPC in soil (mg/kg)

Fls0 = fraction of exposure attributed to site soil (unitless)

JR50 = ingestion rate of soil (mg/day)

EF = exposure frequency (days/year)
ED = exposure duration (years)

CF2 = conversion factor (1 E-6 kg/mg)

BW' = body weight (kg)
AT = averaging time (days)

4.2.3 Dermal Contact with Contaminants of Potential Concern in Soil or Water

Unlike the methodologies for estimating inhaled or ingested doses of COPCs, which quantify

the dose at the barrier membrane (the pulmonary or gastrointestinal mucosa), dermal dose is

estimated as the dose that crosses the skin and is systemically absorbed. The absorbed dose of

COPC was estimated from the following equation (EPA 1992):

DAD = (DA)(SA)(EF)(ED) Eq. 4.5
(B W)(A T)

where:

DAD = average dermal absorbed dose of COPC (mg/kg-day, calculated)
DA = dose absorbed from medium per unit body surface area per day: DA, for soil,

DA, for water (Mg/cm 2-day)

S4 = surface area of the skin exposed to the medium: SA,, for soil, SA, for water (cm2)

EF =exposure frequency (days/year)
ED =exposure duration (years)
B W = body weight (kg)
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AT = averaging time (days)

Dose absorbed was calculated differently for dermnal uptake from soil and from water.

Dermal uptake of constituents from soil assumes that exposure is a function of the fraction of

a dermally applied constituent that is absorbed, as calculated from the following equation

(EPA 1992):

DA, = (CXFJXCJ72XAFXABS) Eq. 4.6

where:

DA, = dose absorbed per unit body surface area per day for soil (mg/cm2-day,
calculated)
C =concentration of COPC in medium (mg/kg)
Fl fraction of exposure attributed to site medium (unitless)
CF2 conversion factor (1 E-6 kg/mg)
AF =soil-to-skin adherence factor (mg/cm2-day)
ABS= absorption fraction (unitless, chemical-specific), is provided for each COPC.

Table 4-2 presents the recommended values for ABS from ADEC Cleanup Levels Guidance

(ADEC 2008). Following ADEC guidance, assessment of risk from dermal absorption for all

other constituents has been addressed qualitatively in the uncertainty analysis of the risk

assessment report (ADEC 2008).

Table 4-2
Recommended Dermal Absorption Fraction from Soil

Analyte ABS Dermal

Arsenic 0.030
Lead 0.000

DRO Aliphatic Portion 0.000
DRO Aromatic Portion 0.000
RRO Aliphatic Portion 0.000
RRO Aromatic Portion 0.000

Ethylbenzene 0.000
Toluene 0.000

Xylenes, total 0.000
Benzo[a]anthracene 0.130 A
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Table 4-2
Recommended Dermal Absorption Fraction from Soil

(continued)

Benzo[a]pyrene 0.130

Benzo[b]fluoranthene 0.130
Benzo[klfluoranthene 0,130

Chrysene 0.130
Dibenzo[al hjanthracene 0.130

Fluoranthene 0.130

I ndeno[1, 2,3-cd] pyrene 0.130
Naphthalerne 0.130

Pyrene 0.130
1 ,2,4-Trimethylbenzene 0.000

L Polychiorinated Biphenyls (high risk) 0.140

Notes:

Source: ADEC 2008
For definitions, see the Acronyms and Abbreviations section.

Quantification of dermal uptake of constituents from water depends on a permeability

coefficient (Kp), which describes the rate of movement of the constituent from water across

the dermal barrier to the systemic circulation system (EPA 1992). Separate calculation

methods are applied to estimate the DA term for inorganic and organic chemicals in water.

For inorganic chemicals, DA, was calculated from the following equation:

DA. = (C.WXKPXETW XCF) Eq. 4.7

where:

DA, = dose absorbed per unit body surface area per event for water (Mg/CM 2-event,

calculated)
C~= concentration of COPC in water (mgIL)

K, = permeability coefficient (cmlhour)

ET~ = time of exposure (hours/event)

CF = conversion factor (0.001I L/cm 3)

KP values for organic chemicals vary by several orders of magnitude, largely dependent on

lipophilicity, expressed as a fimction of the octanol/water partition coefficient (Ko,). Dermal
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exposure to groundwater and surface water is expected to generally be of relatively short

duration (e.g., limited to bathing/showering time and/or intermittent hand and face washing).

Therefore, it is assumed that steady state is not reached. Under these conditions, DA, will be

calculated using the spreadsheets for organic and inorganic constituents that accompany the

Risk Assessment Guidance for Superfund Volume I: Human Health Evaluation Manual

(Part F, Supplemental Guidance for Dermal Risk Assessment) (EPA 2004).

4.2.4 Ingestion of Contaminants of Potential Concern in Surface Water

The ingested dose of COPCs in surface water was estimated for Lower Camp sites only by the

following equation:

1~ (CQ(IRj(EF)(ED) Eq. 4.9
(BW)(AT)

where:

I= ingested dose of COPC in surface water (mg/kg-day, calculated)

C~= concentration of COPC in surface water (mg/L)

IR,= drinking water ingestion rate (L/day)

EF =exposure frequency (days/year)
ED -exposure duration (years)
BW = body weight (kg)
AT = averaging time (days)

4.3 TOXICITY ASSESSMENT

The potential for COPCs to produce adverse effects in humans was evaluated in the toxicity

assessment. Risks were characterized by the type of adverse effect elicited in humans in

response to an exposure to a contaminant and the concentration or dose associated with the

effect. The toxicity assessment therefore includes hazard identification and an evaluation of

the dose-response. Hazard identification is the process of evaluating adverse human health

effects that may result from exposure to a contaminant. Hazards are classified as either

carcinogenic or noncarcinogenic (systemic toxicity).
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The dose-response refers to a quantitative relationship between the level of exposure and the

occurrence of adverse health effects. This relationship is described by a cancer slope factor0

(SF) for carcinogens or a reference dose (RfD) for systemic toxicants. These values are

collectively referred to as toxicity values. The hierarchy prescribed in ADEC's Risk

Assessment Procedures Manual, Draft (ADEC 2005) was applied. The effects of subchronic

exposures (two weeks to seven years) was evaluated as indicated in the ADEC's Risk

Assessment Procedures Manual, Draft (ADEC 2005). Evaluation of potential subchronic

exposure using available EPA-approved subchronic values was not performed because EPA-

approved values were not available; therefore, chronic toxicity values were used. The effect of

using chronic toxicity values to evaluate potential subcbronic effects is addressed in the

uncertainty analysis.

For the purpose of this risk assessment, potential carcinogenic effects from exposure to PCBs

were evaluated using total PCB concentrations. All PCBs reported in the RI Report (USAF

2008b) were Aroclor 1254 and Aroclor 1260. All other Aroclors were ND. The high-risk

PCB toxicity values were used to assess carcinogenic risk. Total PCB concentrations were

not used to evaluate the potential for noncarcinogenic effects from exposure to PCBs. The

RfD for Aroclor 1254 was used to evaluate the potential for non-carcinogenic effects from

exposure to Aroclor 1254 as specified in the Integrated Risk Information System. An RID is

not available for Aroclor 1260 (EPA 2007).

Lead was detected above one-tenth screening level in BBA, LFOO6, and EDA soil. In

accordance with ADEC guidance, lead contamination in soil or groundwater was not included

in cumulative risk calculations. The potential for hazardous effects from exposure to lead

were evaluated using EPA's ALM and is discussed in Section 4.5.

DRO and RRO data have been evaluated as described in Guidance for Cleanup of Petroleum

Contaminated Sites (ADEC 2006). Because ADEC published physical/chemical parameters

and toxicity information for these petroleum fractions are only available for their aliphatic and

aromatic portions, DRO and RRO data for soils have been subdivided according to the default

compositions shown in Table 4-3.
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Table 4-3
* ~~~~~~~~~Breakdown of Fuel Fractions in Solis

Carbo Rane j erc~dt~ii~iatc 11ercnt rormati.: Total

DRO (C1O-C25) 80% 40% 120%

RRO (C25-C36) 90% 30% 120%

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

Because fuel compositions vary considerably, the sum of the default compositions for the

aliphatic and aromatic fractions was set at 120 percent of the total concentrations, in

accordance with ADEC guidance.

In contrast, it was assumed that all DRO and RRO in groundwater and surface water consist

of aromatic constituents. This is because the aliphatic portions of these fuel fractions adsorb

to soils far more strongly than the aromatic portions (Table 4-4). Thus, fuel contaminants

present in groundwater and surface water are generally limited to aromatic components. This

approach appears to be consistent with the method used by ADEC to develop Method Two

groundwater cleanup levels (18 AAC 75, Table C). The POL tank area (LF0O6) is the only

site at which surface water is a potential exposure media. Surface water contamination at the

site appears to result from groundwater discharge.

Table 4-4
Organic Carbon Partition Coefficients for Fuels

Koc;Organic Chrbon Partition Coefficient IKoc Organic Carbon Partition'Coefficient1
Fuel Fraction j of Aliphatic Portio mI) j of Aromatic Poirtion (cm3/g),

DRO (C:1O-:C25) 5.37 x 106 15.01 X10

1RRO (C25-C36) jNot available 2.24 x io5

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

4.4 RISK CHARACTERIZATION

Risk characterization is the combination of the results of the exposure assessment and toxicity

assessment to yield a quantitative expression of risk. Quantitative estimates are developed for

individual chemicals, exposure pathways, and exposure media for each receptor. The risk

* ~~~characterization is used to guide risk management decisions.
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Generally, the risk characterization follows the methodology prescribed by ADEC (2005) and

the EPA (1989), as modified by more recent information and guidance. The methods are,

appropriately, designed to be health-protective and tend to overestimate rather than

underestimate risk. The risk results are generally conservative because risk characterization

involves multiplication of the conservatisms built into the estimation of EPC, the exposure

(intake) estimates, and the toxicity dose-response assessments.

Risk characterization is limited to those site-related chemicals selected as COPCs

(Section 2.0).

Up to this point, the term "risk" has been used generically to mean the potential for the

occurrence of adverse effects, either cancer or noncancer, to arise from exposure to chemicals.

From this point forward, however, "risk" is used to describe the likelihood or probability of

the occurrence of cancer. "Noncancer hazard" is used to describe the potential for the

occurrence of noncancer effects.

4.4.1 Cancer Risk

The risk from exposure to potential chemical carcinogens is estimated as the probability of an

individual developing cancer over a lifetime, and is called the incremental lifetime cancer risk

(ILCR). In the low-dose range, which would be expected for most environmental exposures,

cancer risk is estimated from the following linear equation (EPA 1989):

ILCR = (CDIXSF) Eq. 4.10

where:

ILCR = incremental lifetime cancer risk, a unitless expression of the probability of
developing cancer, adjusted for background incidence, calculated
CD1 = chronic daily intake, averaged over 70 years (mg/kg-day)
SF = cancer slope factor (risk per mg/kg-day).

The use of Equation 4.1 assumes that chemical carcinogenesis does not exhibit a threshold

and that the dose-response relationship is linear in the low-dose range. Because this equation
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could generate theoretical cancer risks greater than 1 for high-dose levels, it is considered to

be inaccurate at cancer risks greater than 1 E-2. In these cases, cancer risk may be estimated

by the one-hit model (EPA 1989):

ILCR = 1 e [(CDI XSF)l Eq. 4.11

where:

ILCR = incremental lifetime cancer risk, a unitless expression of the probability of
developing cancer, adjusted for background incidence, calculated

el(CDIsF)1 the exponential of the risk calculated using Equation 4.1

As a matter of policy, the EPA considers the carcinogenic risk of simultaneous exposure to

low doses of different carcinogenic chemicals to be additive, regardless of the chemicals'

mechanisms of toxicity or sites (organs of the body) of action (EPA 1986). For example,

cancer risk arising from exposure to more than one chemical in a specific medium and

pathway is estimated from the following equation:

ILCRP = ILCRcheDI + ILCJ~he,. 2 + ...ILCR, Eq. 4.12

where:

ILCRP = incremental lifetime cancer risk for more than one chemical in a specific

medium and pathway, calculated
ILCR~hC,),,, individual chemical cancer risk for that pathway and medium

Cancer risk for a given receptor across chemicals and across media is summed in the same

manner. For risk management purposes, ADEC has established the JLCR goal of IE-5.

However, ILCR estimates between 1IE-6 and 1IE-4 may be considered acceptable consistent

with 40 CFR 300.430. ILCR estimates above 1E-4 are considered to be unacceptable. The

ADEC (2005) policy is consistent with the EPA (1 990) policy of risk management.
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4.4.2 Noncancer Hazards

The noncancer hazards associated with chemicals are evaluated by comparing an exposure

level or intake with an RM. The hazard quotient (HQ), defined as the ratio of intake to RfD,

is estimated as (EPA 1989):

HQ=- Eq. 4.13

where:

HQ = hazard quotient (unitless, calculated)
I = intake of chemical averaged over subchronic or chronic exposure period (mg/kg-
day)
RfD = reference dose (mg/kg-day)

Chemical noncancer hazards were evaluated using chronic RID values. This approach is

different from the probabilistic approach used to evaluate cancer risks. An HQ of 0.01 does

not imply a I n 100 chance of an adverse effect, but indicates that the estimated intake is 100

times lower than the RM. An HQ of unity (1) indicates that the estimated intake equals the

RM. If the HQ is greater than one, there may be concern for potential adverse health effects.

In the case of simultaneous exposure of a receptor to multiple chemicals, or to a given

chemical by multiple pathways, a hazard index (HI) is calculated as the sum of the HQs by:

HI =HQI ± HQ2±+HQi Eq. 4.14

where:

HI = hazard index (unitless, calculated)
HQ, = hazard quotient for the ith chemical, or for the iPh pathway

An HI may be calculated across all exposure pathways for a given chemical, across all

chemicals for a given exposure pathway, across all chemicals and exposure pathways for a

given exposure medium, or across all chemicals, pathways and media to yield the total HI for

a given receptor.
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HQ or HI values below or equal to the threshold value of one are interpreted to mean that

adverse noncancer effects are unlikely. HQ or HI values greater than one are interpreted to

mean that there is a likelihood of adverse noncancer effects.

Calculating a total HI as the sum of HQ values is based on the assumption that the potential

for noncancer effects is additive. EPA, however, acknowledges that the assumption of

additivity is probably appropriate only for chemicals that induce adverse effects by the same

mechanism (EPA 1989). Therefore, if the total HI for a receptor exceeds 1, individual HI

values may be calculated for each target organ as follows:

Total HI, = HIPI0 + H~p2 -a +..HI' Eq. 4.15

where:

Total HI, = total hazard index for target organ "a" (unitless, calculated)

HIp,__ = hazard index for target organ "a"~ via pathway Ii

4.4.3 Risk Assessment for Lead

Toxicity values are not available for the evaluation of lead. Instead, two common exposure

scenarios are evaluated for the risk assessment of lead.

The first scenario estimates the blood lead level (PbB) in children exposed to the

environmental media at the site in question, and compares this estimate with the threshold

level of 10 ~ig/dl, (micrograms per deciliter). The EPA integrated exposure-uptake biokinetic

(IEUBK) blood lead model for young children, developed for residential scenarios, is used to

predict PbB for children hypothetically exposed at the site (EPA 1994). The IEUBK is a self-

contained DOS-based computer program. Average lead concentrations in the various media

are entered into the model; default values provided by the IEUBK are used when site-specific

data are not available. Arithmetic mean values, rather than conservative estimates of average,

are used because the IEUBK contains a statistical module that addresses individual variation

in exposure and physiological parameters. The output is a probability density histogram of

predicted PbB. The risk assessment is considered to "pass" if the IEUBK predicts that not

I:\4PAE.AFCEE-03\TO7lI-D~ftwood Bay\WAhRisk Assmt Rpt\Risk doe 4-15 AFC-JO7-05flC710!-J22-O0l I
FINAL
9/I16/09



ee ~~~~~' S." ~~~~~23 60

more than 5 percent of young children exposed in this manner would experience a mean PbB

above the 10 .tgldL threshold.

The second common exposure scenario which is evaluated in this risk assessment examines

adult exposures to lead in soil in nonresidential exposure scenarios (EPA 1996). The method

focuses on the estimation of PbB in fetuses carried by women exposed to average

concentrations of lead in soil (EPA 1999). The method is based on a probability model for

PbB in adult women exposed to lead in soil coupled with an estimated constant of

proportionality between fetal and maternal PbBs, a geometric mean fetal PbB concentration

and empirically determined geometric standard deviation (EPA 1999). The statistical terms

used in the method permit an equation to be used to establish an average adult PbB such that a

fetus has not more than a 5 percent probability of PbB exceeding 10 pLg/dL (EPA 1996). The

risk assessment is considered to pass if the average adult PbB does not predict an excess of

5-percent probability that fetal PbB exceed 10 ptg/dl, (EPA 1994, 1996).

4.5 RISK CHARACTERIZATION RESULTS AND DISCUSSION

ILCR and HQ estimates for each receptor, medium and COPC, including sums across

exposure routes for each COPC, are compiled in tables in Appendix 6.

Considerable uncertainty is associated with ILCR, HQ, and HI estimates; therefore, EPA

recommends that they be rounded to one significant figure for presentation in an RA (EPA

1989). For example, an HI of 1 .49E+0 is rounded to 1 and interpreted to mean that the HI

does not exceed the threshold level of 1 and that occurrence of adverse noncancer effects is

unlikely. An HI of 1.49E+1, for example, is rounded to 15.

COCs are defined as the chemicals that contribute significantly to an ILCR exceeding

ADEC's risk goal of IlE-5 or an HI exceeding 1. For this discussion, an individual chemical

is considered to contribute significantly to the cancer risk estimate if its ILCR summed across

all exposure routes exceeds I E-6. Similarly, an individual chemical is considered to
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contribute significantly to the noncancer hazard if its HI summed across all exposure routes

* ~~~exceeds 0. 1

As suggested by EPA, when total HI summed across chemicals and/or media exceeds the

threshold limit of I, consideration is given to possible benefit of segregating HI values by

target organ (EPA 1989). Target organ-specific HIs were not developed for this risk

assessment.

Total HI and ILCR estimates for each site at Top Camp and Lower Camp are summarized in

Tables 4-5 and 4-6, respectively, and discussed below; detailed results are provided in

Appendix G. The uncertainties associated with the HI and ILCR estimates are discussed in

Section 4.6.

Table 4-5
Summary of Noncancer Hazards and Cancer Risks for Top Camp Sites

Type N carc~inogcenic Effects, _,Carcinbei Efet

WPOO3 Surface Soil

Ingestion 8.6E-03 1.8E-08

Dermal NA 2. 1E-08

Inhalation 2.7E-07 2.8E-13

Total HI and ILCR 8E-03 4E-08

OTOOI Surface Soil - Doorway Samples

Ingestion 3.6E-03 1.5E-07

Dermal 2.7E-04 1.9E5-07

Inhalation 1.7E-7 5.7E-12

Total HI and ILCR 4E-03 3E-07

OT001 Surface Soil UST and Antennae

Ingestion 4.1 E-03 1.7E-O7

Dermal 1.8E-06 2.OE-07

Inhalation l.I E-7 2.7E-12

Total HI and ILCR 4E-03 4E-07

Note: For definitions, see the Acronyms and Abbreviations section.
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Table 4-6
Summary of Noncancer Hazards and Cancer Risks for Lower Camp Sites

C _ N~~~~~~~ondard ith ~nic~ffet Cacnar Effects",
Typ n _~cn n6

LFOOB Surface Soil

Ingestion 3.7E-03 2.6E-05

Dermal 4.4E-04 3.OE-05

Inhalation 1.5E-08 5.2E-10

Total HI and ILGR 4E-03 6E-05

LF0O6 Surface Water

Ingestion 4.4E-06 1.2E-no

Dermal 4 OE-07 2.4E-1O

Total HI and ILCR 5E-06 1 E-09

LFOO6 Totals

Cumulative HI and ILCR 4E-03 6E-05

Electronic Debris Area at LFOO6 Surface Soil

Ingestion 1.9E-04 1.6E-08

Dermal 2.5E-04 2.OE-08

Inhalation 9.1 E-09 5.9E-13

Total HI and ILOR 4E-08 4E-08
SS007 Surface Soil ___________

Ingestion 3.OE-03 4.5E-08

Dermal 4.1 E-08 5.2E-08

Inhalation 7.7E-08 7.IE-13

Total HI and ILCR 3E-03 1 E-07

SS010 Surface Soil

Ingestion 5.2E-03 9.9E-09

Dermal NA 1.2E-08

Inhalation 1.3E-077 1.6E-13A

Total HI and ILCR 5E-03 2E-08

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

Risk to recreational receptors was evaluated for exposure only to surface soil at the Top Camp

sites. The total HI estimate for the recreational receptor was less than 1 for all sites evaluated.

The total ILCR estimates for the recreational receptor were 4E-8 for WPOO3 and 3E-07 for
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OTOOL. Total ILCR estimates for the recreational receptor were below the threshold of 1E-5

0 ~~~and so there were no CO~s for the ILCR. The HI is less than the threshold for noneancer

effects and so there were no COCs for the HI.

The recreational receptor was evaluated for exposure to surface soil and surface water at the

Lower Camp Sites. For sites LF006 and SSOO7, cancer risk and hazard estimates were not

calculated for groundwater due to lack of a plausible exposure route for the recreational

receptor. The Groundwater Use Determination for site SS007 can be found in Appendix M of

the Driftwood Bay Site Characterization Report (USAF 2009b). DRO and RRO UCLs for

LF006 are dominated by the results from DBLFOO6-SPO4-WG (DRO 0.36 mgIL, RRO

0.99 mg/L). As evidenced by the chromatogram. attached in Appendix L, the organics

measured do not appear to be due to petroleum compounds. The total HI estimate for the

recreational receptor was less than 1 for all sites evaluated. The total ILCR estimates for the

recreational receptor were 6E-5 for LFOO6, 6E-08 for the EDA, and 6E-08 for SS007. There

were no carcinogenic COPCs for 55010. The HI is less than the threshold for noncancer

effects and there were no CO~s for the HI. Total ILCR estimates for the recreational receptor

were below 1E-5 for all sites except LF0O6. The carcinogenic COCs for LF006 were all

PAI-s from samples collected from a layer of ash.

The BB1A at Top Camp and the EDA and LF006 at Lower Camp were contaminated with lead

associated with batteries found at the sites. The ALM was used to evaluate the potential for

noncancer effects, specifically an elevated PbB associated with an increase in neurological

impairment. Predicted PbB for adult recreational receptors at the BB1A, EDA, and LF006

were 2.3, 30.5, and 31.9 igdld, respectively. The results of the ALM suggest potential

exposures to lead at the BB1A do not pose an unacceptable hazard to adult recreational

receptors, including pregnant women. However, potential exposure to lead at the EDA and

LFOO6 may pose an unacceptable health hazard to adult recreational receptors including

pregnant women. This assumes that 100 percent of exposure is confined to the 50-foot by

30-foot site. Uncertainties associated with the use of the ALM are addressed in Section 4.6.4.
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4.6 UNCERTAINTY ANALYSIS

The primary objective of this risk assessment is to charactenize and quantify potential human

health risks; however, these risks are estimated using incomplete and imperfect information

that introduces uncertainties at various stages of the risk assessment process. Uncertainties

associated with earlier stages of the risk assessment become magnified when they are

combined with other uncertainties in the latter stages of the assessment. Reliance on a

simplified numerical presentation of dose rate and risk without consideration of uncertainties,

limitations, and assumptions inherent in their derivation can be misleading. For example, the

calculated ILCR for scenario "A" may be 5E-5 (within the risk management range) and that

of scenario "B" may be 5E3-4 (exceeding the risk management range). However, if the

uncertainties associated with scenario "B" span, for instance, orders of magnitude and the

ILCR is regarded as biased high, it is likely that scenario "A" actually presents a higher risk

of developing cancer.

The chief goal of this analysis is to evaluate these uncertainties and present them in context of

their potential impact on the interpretation of the risk assessment results and the types of

environmental management decisions that may be based on these results. The uncertainty

analysis does not exhaustively describe all potential uncertainties but presents those that have

the largest implications for the interpretation of the risk assessment results. This analysis

reviewed the types and, as applicable, the magnitude of the uncertainties at each stage of the

risk assessment. Although the risk assessment includes generic uncertainties that are common

to the state of human health risk assessment practice (e.g., additivity of health effects in the risk

characterization), overall, the uncertainty analysis focused on a set of uncertainties unique to

specific sites.

Various sources of uncertainty are inherent in the human risk assessment. Many of the

uncertainties involved required the use of more conservative assumptions to estimate risks

and hence are likely to result in an overestimation of potential risks. However, other

uncertainties can result in the underestimation of risks. Key uncertainties include:

I APAE-AFCEE-03\T07 I -Driftwood Bay\WlAIs~k Assmt Rpt'Risk.doc 4-20 AFC-107-05BC7 101-122-0011
FINAL
9116109



£2S 23 65

* Data uncertainties

0 ~~~* Uncertainty associated with toxicity values

* Uncertainty associated with future land use and institutional controls

• Uncertainty of human risk associated with lead ECO-BOND application

* DRO and RRO uncertainty

4.6.1 Data Uncertainly

A degree of uncertainty is inherent to all analytical sample data. Uncertainty may be related

to such things as sampling methodology, laboratory analyses, or analytical results. For

instance, data that did not meet all project data quality objectives were qualified using the

flags defined in the project QAPP, Appendix D to the Site Characterization Work Plan (USAF

2007b). Since all data were retained for the COPC calculations in this risk assessment, data

qualifiers may add varying degrees of uncertainty to the individual data. For example, "JTE"

qualifiers indicate that the sample cooler was received with a temperature outside of the

acceptable range, which is typically too warm. Therefore, a "JTE" flag on a benzene result

may be associated with a greater degree of uncertainty than a "JTE" qualified PCB result.

As discussed in Section 3.1.2, sample results for volatile analyses that were impacted by low

surrogate recoveries were qualified "VX". These results were used to evaluate the

representativeness of the site data, but they were not used to calculate risks. Because the

volatile results that were qualified "VX" did not have acceptable surrogate recoveries due to

human error in the laboratory, the uncertainty associated with any individual result cannot be

measured. Thus, by excluding the "VX" qualified data from consideration, the uncertainty

associated with the volatile analytical data set was reduced.

For field duplicates, the higher of the two duplicate values was used in the risk calculations;

this should result in an overestimation of risk. For instance, DRO was detected at

1,000 mg/kg in primary sample DBSSOIO-SU08-SO, but it was also detected at 5,300 mg/kg

in the duplicate sample, and so this higher value was used in the risk calculations.
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4.6.2 Uncertainty Associated with Toxicity Values

Considerable uncertainty is associated with the qualitative (hazard assessment) and

quantitative (dose-response) evaluations of a toxicity assessment. Hazard assessment of

carcinogenicity is evaluated as a weight-of-evidence determination (EPA 1986). Positive

animal cancer test data suggest that humans also contain tissue(s) that may manifest a

carcinogenic response; however, the animal data cannot necessarily be used to predict the

target tissue response in humans. In the hazard assessment of noncancer effects, positive

animal data suggest the nature of the effects (i.e., the target tissues and type of effects)

anticipated in humans (EPA 1989).

There are many sources of uncertainty in the dose-response evaluation for cancer (i.e.,

computation of an SF or unit risk) and noncancer effects (i.e., computation of an Rfl)). First,

there is uncertainty regarding interspecies (animal-to-human) extrapolation which, in the

absence of quantitative pharmacokinetic, dosimetric, or mechanistic data, is usually based on

consideration of interspecies differences in basal metabolic rate. Second, there is uncertainty

regarding intraspecies or individual variation. Most toxicity experiments are performed with

animals that are very similar in age and genotype, so that intragroup biological variation is

minimal, but the human population of concern may reflect wide heterogeneity including

unusual sensitivity to the COPC. Even toxicity data from human occupational exposure reflect

a bias because only those individuals sufficiently healthy to attend work regularly and those

not unusually sensitive to the COPC are likely to be occupationally exposed. Third,

uncertainty arises from expansion from short-term to lifetime exposure such as the

constmuction worker and child on-site resident. Additional uncertainty arises from the

potential for children to be more sensitive to the COPC than adults. Finally, the quality of the

study from which the quantitative estimate is derived and gaps in the database can contribute

to even more uncertainty. For cancer studies, the uncertainty associated with some quality

factors (e.g., study group size) is expressed within the 95 percent upper-bound of the SF.

Another source of uncertainty regarding quantitative risk estimation for carcinogenicity is the

method by which data from high doses in animal studies are extrapolated to the dose range
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expected for environmentally exposed humans. The linearized multistage model, which is

0 ~~~used in most quantitative estimates of human cancer risk from animal data (PAHs, PCBs), is

based on a non-threshold assumption of carcinogenesis. An impressive body of evidence,

however, suggests that epigenetic carcinogens as well as many genotoxic carcinogens, have a

threshold below which they are noncarcinogenic (Gold et al. 1992); therefore, the use of the

linearized multistage model is extremely conservative for chemicals that exhibit a threshold

for carcinogenicity.

A further source of uncertainty for noncancer effects arises from use of an effect level in the

estimation of an RfD or RfC, because this estimation is predicated on the assumption of a

threshold below which adverse effects are not expected. Therefore, an additional uncertainty

factor is usually applied to estimate a no-effect level. Additional uncertainty arises from

estimating RfD values for chronic exposure from less-than-chronic data. Unless empirical

data indicate that effects do not worsen with increasing duration of exposure, an additional

uncertainty factor is applied to the no-effect level in the less-than-chronic study.

Uncertainty also arises from the presence of chemicals (e.g., lead) for which there are no

EPA-approved toxicity values, and for which quantitative risk characterization is not possible.

The effects of exposure to lead are well understood and PbB is recognized as a valid predictor

of the potential for effects.

In summary, the EPA methodology for both cancer and noncancer toxicity evaluation is

intentionally designed to be protective. However, the extent to which toxicity values may

overestimate toxic potency is not clear, and it is possible that the toxicity values for some

compounds may not be adequately protective.

4.6.3 Uncertainty Associated with Conservatism in Exposure Assumptions

The exposure scenario was determined based on community surveys performed in the area.

Results from these surveys indicated that people rarely visit Driftwood Bay and if they do,

very little time is spent at the site. An exposure scenario of 12 days intermittent for Top
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Camp and 14 days continuous at Lower Camp was used to assess risk at Driftwood Bay. The

assessment scenarios are more conservative than interviews with the general public suggest.

Under the most reasonably anticipated future scenario, recreational use is the most likely use

of the land if the land is utilized at all. Historically, the majority of recent activities have been

in support of environmental investigations at the site. Due to the extreme weather, the high

energy beach, the small runway, lack of road system, debris filled road to lop Camp, and

rough seas to access Driftwood Bay; local people are more likely to visit other places on

Unalaska Island for recreating. Additionally, the assessment of cancer risk and noncancer

hazards have an inherent assumption that the receptor spends 1 00 percent of his or her time at

the individual site. In reality, while a receptor may inadvertently set up a camp site on any

given area, it most likely spends the majority of time away from its camp, in other areas of the

valley (i.e., not always a continued site). A receptor's setting up camp on the same

contaminated site year after year is highly unlikely. Therefore, for the sites evaluated in this

risk assessment, the potential risks and hazards are likely to be overestimated.

4.6.4 Uncertainty Associated with Lead and ECO-BOND Application

Estimated risk associated with lead contamination at the BBA may be higher than actual risk

due to the use of a remedial treatment technology at the site that is intended to reduce the

leaching of metals from soil. During the 2007 field season, a proprietary technology called

ECO-BOND was applied to soils at the BBA. This product is a phosphate-based chemical

stabilizer typically applied to immobilize lead or other metals through the formation of

insoluble metal-phosphate compounds, such as fluoropyromorphite (Pb5(P0 4)3F) and

hydroxypyromorphite (Pb3(P04)30H). Analytical results indicate that ECO-BOND is capable

of rendering soil non-hazardous by the Resource Conservation and Recovery Act standards.

After the ECO-BOND was applied, it was determined that the quantity of contaminated soil

on site was too great to conduct an interim removal action. Total lead results from 2007

samples were used to calculate risks at this site. Since lead-phosphate compounds tend to

have low solubilities and have been shown to retain lead over a range of pH conditions, it is

likely that the ECO-BOND left onsite has reduced the bioavailability of lead present at the
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site. As a result, the level of risk calculated for lead contamination at the BBA may be biased

O ~~~high.

The ALM is supported by a considerable body of empirical data, and is considered to be the

best validated of the various models available for the evaluation of potential exposures to

lead. However, as with the evaluation of cancer risks and noncancer hazards associated with

all other COPCs, the model has the inherent assumption that the receptor spends 100 percent

of his or her time on the site, which is not anticipated especially due to the small site size (less

than 1/4 acre). Therefore, the potential for elevated blood lead levels is likely overestimated.

4.6.5 Diesel-Range Organics and Residual-Range Organics Uncertainty

Noncancer hazards associated with DRO and RRO were evaluated according to the Guidance

for Cleanup of Petroleum Contaminated Sites (ADEC 2000), whereby toxicity values for each

petroleum fraction were used. ADEC recognizes four petroleum fractions for DRO and RRO,

two aliphatic and two aromatic fractions. Because fuel constituents often vary, the sum of the

default composition of the aliphatic and aromatic fractions was set at 120 percent of the total

concentration. This approach was used for evaluating soil and may overestimate noncancer

hazards. Based on the very low solubility of the aliphatic fraction, DRO and RRO in surface

water were assumed to be composed solely of aromatic constituents.

Because the compounds that makeup DRO and RRO degrade at differing rates, assessing risk

based on these lump parameters introduces a variety of uncertainties. PAHs are risk drivers

for DRO and RRO. PAHs are generally not volatile, are sparingly soluble in water, and can

be resistant to biodegradation. Thus, the ratio of PAHs to DRO and RRO may tend to

increase over time, and assessing noncancer hazards of DRO and RRO based on PAl-s can

underestimate risk.
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4.6.6 Uncertainty of Cancer Risk Associated with Diesel-Range Organics and
Residual-Range Organics

Cancer risks associated with DRO and RRO were not evaluated quantitatively because

toxicity values are not available for these constituents. However DRO and RRO were

evaluated qualitatively by considering exposure and toxicity of indicator constituents, known

to be closely associated with the occurrence of DRO and RRO.

The indicator constituents selected for DRO and RRO include the PAHs. Of the PAHs that

are human health COPCs, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene,

dibenzo(a,h)anthracene, and indeno(l,2,3,c,d)pyrene are considered probable human

carcinogens (B2). Qualitative assessment of the carcinogenic risks associated with DRO and

RRO is presented below for each of the sites and focuses on these indicator contaminants.

* SSO1O. DRO and toluene are COPCs for the former Pump House. Although PAHs were
detected in the soil sample with the highest DRO and RRO concentrations, the cancer risk
associated with this sample did not exceed I in 1 00,000.

* SSOO7. PAHs were analyzed in conjunction with DRO and RRO at the former tank farm
and benzo(a)pyrene, benzo(a)anthracene, benzo(b)fluoranthene, dibenzo(a,h)anthracene,
ethylbenzene, and xylene were retained as human health COPCs for the site. Although
PAHs were detected in the soil sample with the highest DRO and RRO, the cancer risk
associated with this sample did not exceed I in 1 00,000.

* WPOO3. PAHs were analyzed in conjunction with DRO and RRO at the waste outfall;
benzo(a)pyrene, dibenzo(a,h)anthracene, and I1,2,4-trimethylbenzene were retained as
human health COPCs for the site. Although PAHs were detected in the soil sample with
the highest DRO and RRO concentrations at the waste outfall, the cancer risk associated
with this sample did not exceed I in 1 00,000.

* OT001 Antennas and USTs. PAHs were analyzed in conjunction with DRO and RRO at
the UST and Antennae; benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene,
dibenzo(a,h)anthracene, indeno(1,2,3-cd)pyrene and naphthalene were retained as human
health COPCs for the site. Although PAHs were detected in the soil sample with the
highest DRO and RRO concentrations at the waste outfall, the cancer risk associated with
this sample did not exceed I in 1 00,000.

* LFOO6. PAHs were analyzed in conjunction with DRO and RRO. Several PAHs were
retained as human health COPCs for the site. The highest concentrations of PAHs were
associated with an ash sample (DBLFOO6-TPOIC-SO). The available data indicate that
these PAHs are not associated with the release of a hazardous substance but were
produced by burning wood. The toxicity data used for PAHs assume that the PAHs are
from petroleum hydrocarbons; thus, the calculated risk is believed to be biased high. The
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highest concentrations of DRO and RRO detected in soil at LFOO6 were associated with
sample DBLFOO6-TPOIlA-SO, which had significantly lower concentrations of PAHs.
Thus, the sampling locations selected for PAHs introduced conservative bias.

4.6.7 Uncertainty of Cancer Risk at LFOO6 Associated with Ash Sample

Most of the PAl-s found at site LFOO6 are associated with one ash sample (DBLFOO6-TPO1IC-

SO). Excluding the ash sample results in a significant change in the carcinogenic effects at

the site. Results for the single ash sample indicate elevated concentrations of PAHs. This

sample was collected from 1 foot bgs and represents a de minimus amount of PAH-containing

ash present within the body of the landfill. The ash does not extend to the ground surface;

therefore, exposure is mitigated by the soil cover.

Table 4-7 presents calculated cancer risk both with and without inclusion of the results for the

ash sample. As with the sampling strategy used at landfill sites across Alaska, waste within

the LFOO6 landfill has not been fully characterized with regards to the potential risk

associated with direct contact to the waste. The data presented in Table 4-7 can be interpreted

as follows:

* Direct exposure to the waste within the landfill could cause risk at levels above ADEC's
target level.

* Incidental exposure to the site (i.e., activities short of digging into the landfill) will not
cause risk at levels above ADEC's target level.

* Contamination is not migrating from the landfill.

Without the ash sample all of the carcinogenic risk effects are below the ADEC cancer risk

goal of L.OE-05.
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Table 4-7

Summary of Cancer Risks for Lower Camp Sites with and without Ash Sample

ICarciniogeniq11feth idtibutif fAsh- I acnoeiEff6M wit6Ih&Sa. ~ ~ ~Type j____ ____a_________ Ahcap

LFOOB Surface Soil

Ingestion 3.9E-O.7 2.6E-05

Dermal 1.8E-0.7 3.O1E-05

Inhalation 1.2E-1O 5.21E-1O

Total HI and ILCR 5.6E-07 6E-05

LFOO6 Surface Water

Ingestion 4.4E-06 1.2E-09

Dermal 4.O1E-07 2.4E-1O

Total HI and ILCR 5E-06 1 E-09

LFOO6 Totals

Cumulative HI and ILCR 6E-06 GE-05

Note: For definitions, see the Acronyms and Abbreviations section.
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the rationale for the elimination of all ecological receptors for the Top Camp sites based on

the decision statements for Scoping Factor 3: Habitat (ADEC 2006).

Conditions at Top Camp are substantially different from Lower Camp. Temperatures

throughout the year are substantially lower. High winds predominate. As a result, much of

the area is barren talus slopes. At slightly higher elevations and in depressions, snow cover

may last year round.

Mg~~~~~

Remains of the Former Composite Building

Overall snow accumulation rates are not abnormally high, but strong wind redeposition of

snow into topographic lows can create snowpack far greater than the 50-inch average. The

winter of 2006-2007 deposited a deep snowpack that persisted at Top Camp throughout the

2007 summer season. Snow depth at a ravine just east of Top Camp measured approximately

10 feet deep in July.

Tundra vegetation typical of the Aleutian Islands is present at Lower Camp. Top Camp is an

alpine zone with minimal vegetative cover that consists mainly of lichens, mosses, and some

tundra grasses. '[he majority of the surface at Top Camp is sparsely vegetated mixed with

exposed gravel, sand, and some silt in barren areas. The concrete slabs of several structures

are still present at the site. No surface water, freshwater sediments, or marine sediments are

present at Top Camp.
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5.0 ECOLOGICAL RISK ASSESSMENT

This section identifies the potentially exposed ecological receptors at the Driftwood Bay RRS

based on the User's Guide for Selection and Application of Default Assessment Endpoints and

Indicator Species in Alaskan Ecoregions (ADEC 1999). Preliminary problem formulation

and method descriptions for the analyses for Top Camp, Lower Camp, and the Beach Area
have been prepared in accordance with the Risk Assessment Procedures Manual, Draft

(ADEC 2005).

5.1 PRELIMINARY PROBLEM FORMULATION AND ANALYSIS PHASE

The Risk Assessment Procedures Manual Ecological Scientific/Management Decision Points

#1 and #2 (ADEC 2005) are addressed in the risk assessment. Sensitive environments were

not identified, but potentially complete exposure pathways have been identified for all of the

Driftwood Bay RRS sites. Therefore, progression with the ecological risk assessment

proceeded according to the guidance in the Risk Assessment Procedures Manual (ADEC

2005).

5.1.1 Ecological Scoping Results for Elimination of Ecological Receptors at Lower
Camp

At Lower Camp, annual temperatures generally range from 27 to 60 degrees Fahrenheit (Ff).

The average summer temperature between June and August is 50 0F, and the average winter

temperature between November and February is 34 'F. Average precipitation is 58 inches;

snowfall can reach up to 50 inches in the winter months (USAF 2002). Although soil

temperatures remain too cold for the germination of tree seeds, this climate allows for a

diverse vegetative community to flourish at Lower Camp.

5.1.2 Ecological Scoping Results for Elimination of Ecological Receptors at Top Camp

Although there is potential for a complete exposure pathway for ecological receptors at Top

Camp, this area was eliminated from consideration based on the lack of habitat present and

the absence of any potential receptors in the area during the field effort. This section presents
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Site conditions at Top Camp (16 June 2007)

An evaluation of the Top Camp sites relative to the four decision statements for Scoping

Factor 3: H1abitat is as follows:

I1. Valued Species - Does habitat that could be affected by the contamination support valued
species (i.e., species that are regulated, used for subsistence, have ceremonial importance,
have commercial value, or provide recreational opportunity)?

No. There are no known regulated species at Top Camp. The majority of the surface at
lop Camp is sparsely vegetated mixed with gravels, sand, and some silts exposed in
barren areas. The concrete slabs of several structures are still present at the site. There is
insufficient vegetation to provide cover or forage for terrestrial mammal receptors
including the arctic ground squirrel, which are common at lower camp. The arctic ground
squirrel is believed to be a human-introduced species on Unalaska Island.

2. Critical Habitats and Anadromous Streams - Is a critical habitat or anadromous stream in
an area that could be affected by the contamination?

No. There are no surface water, freshwater sediments, or marine sediments present at Top
Camp.

3. Other Important Habitat - Is there any other habitat that is important to the region that
could be affected by the contamination?

No. The sparse vegetation at Top Camp does not provide a habitat for a diverse
community of species nor is the available habitat distinct from the surrounding area.
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Limited vegetation and exposed rocky surface

4. Parks, Preserves, and Wildlife Refuges - Is the contamination in a park, preserve, or
wildlife refuge?

No. Driftwood Bay is not within the boundaries of any state of national park, preserve, or
wildlife refuge. The land is held by USAF uinder a Public Land Order. However, the
surrounding land is part of the Alaska Martine National Wildlife Refuge. Contamination
at Top Camp (primarily PCBs and lead) is generally immobile in the environment. Thus,
available data indicate that contaminant migration to refuge lands will not occur. Review
of the purposes of the refuge (http://alaska.fws. gov/niwr/akmar/whoweare/nurp~oses.htm)
indicates that the contamination will not adversely impact these purposes.

Based on the site conditions and the ecological seoping factors, ecological receptors may be

eliminated from the Top Camp sites.

5.1.3 Identification of Potential Ecological Indicator Receptors

This section provides the rationale used to select indicator receptors for the lower camp sites.

A variety of terrestrial, aquatic, and semiaquatic wildlife species are known or expected to
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live in the vicinity of the Low Camp areas of Driftwood Bay RRS. Evaluating risk for each

and every wildlife species potentially present at a site is neither feasible nor necessary. Using

EPA criteria, specific species were selected as "representative and protective" of other species

within each trophic level. A trophic level is a functional classification of taxa within a

community that is based on feeding relationships (EPA 1997).

As a first step in the selection process, default assessment endpoints and primary indicator

species for the Aleutian Islands Ecoregion were identified for each trophic level

(Appendix D). An effort was made to select a representative measurement receptor for each

major habitat type (i.e., terrestrial and aquatic) as well as a measurement receptor that would

be most protective for each trophic level.

The following criteria were considered in identifying the selected measurement receptors:

* Ecological relevance

* Exposure potential

* Sensitivity

S * ~~~Social or economic importance

*Availability of natural history information

According to EPA, the most sensitive organisms should be selected as receptor species (EPA

1997). Such species include exclusively herbivorous species (e.g., arctic ground squirrel),

omnivores that have relatively intense contact with soil, sediment, or surface water during

feeding and include invertebrates in the diet (e.g., masked shrew and least sandpiper), and a

carnivore that ingests soil, invertebrates, and small mammals in a limited home range (e.g.,

northern shrike).

Representative measurement receptors were selected for different trophic levels for both

terrestrial, aquatic, and semiaquatic habitats.
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Terrestrial Habitat

*Trophic Level 0 Terrestrial Plants - Generic. No specific measurement receptor selected.
Terrestrial plants will be evaluated as a group.

*Trophic Level 1 Terrestrial Invertebrates - Generic. No individual measurement receptor
selected. Terrestrial invertebrates will be evaluated as a group.

*Trophic Level 2 Terrestrial Herbivore - Arctic Ground Squirrel. Arctic ground squirrel
was selected as the assessment endpoint for trophic level 2 terrestrial herbivores because
of its high potential for exposure to soil, burrowing habit, and small home range compared
to other trophic-level-2 terrestrial herbivores (i.e., willow ptarmigan). Consequently, the
selection of the Arctic ground squirrel as an assessment measure is appropriate to evaluate
other trophic-level-2 terrestrial receptors.

*Trophic Level 3 Terrestrial Insectivore - Masked Skrew. Masked shrew was selected as
the assessment endpoint for trophic level 3 terrestrial omnivores because of its high
potential for exposure to soil, burrowing habit, high metabolism relative to body weight,
and small home range compared to other trophic-level-3 terrestrial omnivores (i.e.,
Lapland longspur). Consequently, the selection of the masked shrew as an assessment
measure is appropriate to evaluate other trophic-level-3 terrestrial receptors.

*Trophic Level 4 Terrestrial Carnivore - Northern Shrike. Northern shrike was selected as
the assessment endpoint for trophic-level-4 terrestrial carnivores because of its low body
weight and relatively small home range compared to other trophic-level-4 terrestrial
carnivores (i.e., arctic fox). Consequently, the use of the northern shrike as an assessment
measure is considered protective of other trophic-level-4 terrestrial receptors.

Aquatic and Semiacluatic Habitat

* Trophic Level 1 Aquatic Invertebrates - Generic. No individual measurement receptor
selected. Aquatic invertebrates will be evaluated as a group.

* Trophic Level 3 Semiaquatic Omnivore - Least Sandpiper. Least sandpiper was selected
as the assessment endpoint for trophic-]evel-3 semiaquatic omnivores because it has a
high potential for exposure, is common in both freshwater and marine habitats, and has
relatively small body size compared to other trophic-level-3 semiaquatic omnivores (i.e.,
American dipper, common snipe). Consequently, the least sandpiper is protective of other
trophic-level-3 semiaquatic receptors.

* Trophic Level 3 Aquatic Omnivore - Salmon Species. Salmon were selected as the
assessment endpoint for trophic-level-3 aquatic omnivores because they have a high
potential for exposure and a life-cycle that spans both freshwater and marine habitats. The
critical life-stages for this assessment are eggs and fry, which may be found in the creeks
in Driftwood Bay Valley (Johnson and Weiss 2006).
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*Trophic Level 4 Aquatic Carnivore - Sea Otter. The Sea Otter was selected as the
assessment endpoint for trophic level 4 aquatic carnivore because it is listed as a
threatened species in Alaska by USFWS.

The feeding guilds (herbivores, omnivores, and carnivores) and representative species listed

above were selected for the following reasons:

*They are or may be present in the study area.

*They represent herbivorous, omnivorous, and carnivorous feeding habits representative of
other species in these types of habitat.

*They are among those recommended as default assessment endpoints and indicator
species for the Aleutian Islands Ecoregion (ADEC 1999).

5.1.4 Selection of Assessment and Measurement Endpoints

The following assessment endpoints for this ecological risk assessment will be any adverse

effects on ecological receptors (plant and animal populations and communities, habitats, and

sensitive environments). Adverse effects on populations can be inferred from measures

related to impaired reproduction, growth, and survival. Adverse effects on communities can

be inferred from changes in community structure and function. Adverse effects on habitats

can be inferred from changes in composition and characteristics that reduce a habitat's ability

to support plant and animal populations and communities.

* Assessment Endpoint 1: Protection of populations of terrestrial plants (trophic level 0)
and soil invertebrates (trophic level 1)

* Measurement Endpoint 1: Comparison of soil concentrations with soil benchmarks for
terrestrial plants and soil invertebrates

* Assessment Endpoint 2: Protection of populations of freshwater aquatic invertebrates
(trophic level 1)

* Measurement Endpoint 2: Comparison of surface water and sediment concentrations with
surface water and sediment benchmarks for the aquatic invertebrates

* Assessment Endpoint 3: Protection of populations of terrestrial herbivorous mammals
(trophic level 2), represented by the arctic ground squirrel

* Measurement Endpoint 3: Comparison of estimated exposure dose (due to ingestion of
soil, surface water, and food) with a toxicity reference value (TRV), using data for the
arctic ground squirrel to represent herbivorous mammals
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*Assessment Endpoint 4: Protection of populations of terrestrial insectivorous mammals
(trophic level 3), represented by the masked shrew

*Measurement Endpoint 4: Comparison of estimated exposure dose (due to ingestion of
soil, surface water, and food) with a TRy, using data for the masked shrew to represent
insectivorous mammals

*Assessment Endpoint 5: Protection of populations of terrestrial carnivorous birds (trophic
level 4), represented by the northern shrike

*Measurement Endpoint 5: Comparison of estimated exposure dose (due to ingestion of
soil, surface water, and food) with a TRV, using data for the northern shrike to represent
terrestrial carnivorous birds

*Assessment Endpoint 6: Protection of populations of semiaquatic omnivorous birds
(trophic level 3), represented by the least sandpiper

*Measurement Endpoint 6: Comparison of estimated exposure dose (due to ingestion of
sediment, surface water, and food) with a TRy, using data for the least sandpiper to
represent semiaquatic omnivorous birds

*Assessment Endpoint 7: Protection of aquatic omnivorous fish (trophic level 3),
represented by the salmon.

*Measurement Endpoint 7: Comparison of surface water concentrations with surface water
benchmarks. Special emphasis will be placed on benchmarks derived from studies on the
fathead minnow (Pimnephales promnelas).

* Assessment Endpoint 8: Protection of populations of aquatic carnivores (trophic level 4),0
represented by the sea otter.

* Measurement Endpoint 8: Comparison of estimated exposure dose (due to ingestion of
sediment, surface water, and food) with a TRy, using data for the sea otter to represent
aquatic carnivores.

5.1.5 Indicator Species

Arctic Ground Squirrel (Citellus parry!)

The arctic ground squirrel is described as having a red, furry face and sides, with white fur

around its eyes. It has strong front paws that are well adapted for digging and burrowing. Its

range includes Alaska, Yukon Territory, northern British Columbia, and the mainland of

Northwest Territory. Its habitat includes alpine and arctic tundra in bushy meadows,

riverbanks, lakeshores, and sandbanks. In the summer, arctic ground squirrels begin to store

leaves, seeds, and grasses in their burrows, then hibernate during the winter (for up to eight

months, generally from September through April), and use this store of food until spring
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foliation. Arctic ground squirrels mate in May; the female will have between 5 and 10 babies,

which are born blind and hairless in late June. The babies begin to grow hair after about 8

days, and their eyes open after about 20 days. They begin to leave the burrow after their eyes

open and are fully weaned by September, when they leave their mother to find or make a

burrow of their own. Arctic ground squirrels live in colonies of hundreds. An arctic ground

squirrel colony is made up of burrows that are dug about 3 feet bgs. These burrows are

connected with a series of tunnels where, in general, they will stay on rainy and cloudy days.

Arctic ground squirrels are usually active in the evenings. On rainy and cloudy days, they

will stay in their burrows (Yukon Department of Renewable Resources 2003).

The arctic ground squirrel is primarily herbivorous. Seeds, leaves, flowers, and berries make

up the greatest proportion of its diet. Mushrooms and freshly killed animals (including other

ground squirrels) are also occasionally consumed; however, these foods are expected to

compose less than 5 percent of the arctic ground squirrel's diet. For purposes of this

evaluation, 100 percent of the arctic ground squirrel's diet was assumed to consist of plant

material. Although non-seed plant material provides a significant proportion of daily water

requirements, the arctic ground squirrel is assumed to ingest water. Due to its habit of

burrowing, this species will also be assumed to have incidental ingestion of soil. The

exposure dose to the arctic ground squirrel was estimated from the following equation:

HDT = [(PC x IR) + (SC x IRS) + (WC x TRw)] x AUF / BW

Where:
HDT = estimated dose to terrestrial herbivores via the food chain (mg/kg-day)
PC = concentration of COPEC in plant material (mg/g)
Pplant = proportion of ingestion composed of plants (unitless)
IR = daily ingestion rate of food item (g/day)
SC = concentration of COPEC in soil (mglg)
1R5 = ingestion rate of soil (g/day)
WC = concentration of COPEC in water (mg/L)
IRw = ingestion rate of water (L/day)
AUF = area use factor (unitless ratio of exposure area to home range)
BW = body weight (kg)
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Masked Shrew (Sorerx cinereus)

The masked skrew is primarily insectivorous. Analysis of stomach contents indicate that

insects, earthworms, slugs, and snails make up most of the skrew's diet (Hamilton 1941,

Martin et al. 1951, Whitaker and Ferraro 1963). Plants, fungi, millipedes, centipedes,

arachnids, and small mammals are also consumed; however, these foods are expected to

compose less than 5 percent of the skrew's diet. For purposes of this evaluation, 100 percent

of the masked skrew's diet was assumed to consist of invertebrates. The skrew must consume

additional water outside of its diet to compensate for its high evaporative water loss. Due to

its habit of living in direct contact with soils during foraging, resting, nesting, and movement,

this species was assumed to have incidental ingestion of soil (Alaska Department of Fish &

Game [ADFG] 1994a). The exposure dose for the shrew was estimated from the following

equation:

IDT = [(IC x IR) + (SC x IRs) +(WC x TRw)] x AUF / BW

Where:

IDT = estimated dose for terrestrial insectivores via the food chain (mglkglday)
IC = concentration of COPEC in invertebrates (mg/g)

Pi, = proportion of ingestion composed invertebrates (unitless)
IR = ingestion rate of food item (glday)
SC = concentration of COPEC in soil (mg/g)
1Rs = ingestion rate of soil (g/day)
WC = concentration of COPEC in water (mg/L)
TRw = ingestion rate of water (L/day)
AUF = area use factor (unitless ratio of exposure area to home range)
BW = body weight (kg)

Northern Shrike (Lanius excubitor)

The northern shrike is a robin-sized bird with a pale gray backside, white underside, and bold

black mask ending at its bill. Faint barring is present on its underparts. Its tail is black with

white edges, and it possesses a stout, hooked bill. The immature bird is browner in coloration

than the adult. Its habitat includes open woodlands and brushy swamps in summer and open

grasslands with short vegetation in winter. The northern shrike breeds in Alaska, across

northern Canada to Labrador, and south to northern British Columbia (Degen, A. A. et al
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1992). It winters irregularly across northern tier of states south to northern California,

Kansas, and Pennsylvania (Atkinson, E. C. 1993). It's clutch usually includes four to six pale

gray eggs, with dark gray and brown spots. Its nest consists of a large mass of twigs, lichens,

moss, and feathers, usually in a dense conifer.

Shrikes feed almost exclusively on animal life (both vertebrate and invertebrate) (Martin et a].

1951). Especially prominent in their diet are large insects such as grasshoppers, beetles,

caterpillars, and wasps; small rodents and birds are also consumed. Therefore, 50 percent of

the northern shrike's diet was assumed to be from vertebrates and 50 percent from

invertebrates (Martin et at. 1951). It attacks prey from an elevated perch by hawking or

hovering, then diving and pouncing. Due to its feeding habits, the northern shrike was

assumed to have incidental ingestion of soil; the shrike was assumed to consume water to

meet its daily requirements (Beyer, W. N. et al 1994). The exposure dose to the northern

shrike was estimated from the following equation:

CDT = [(IC x Pix IR) + (VC x Pvnx IR) + (SC x IRS) + (WC x TRw)] x AUF / BW

Whr:CDT = estimated dose to terrestrial carnivores via the food chain (mg/kg/day)
IC = concentration of COPEC in invertebrates (mglg)

Pi, = proportion of ingestion composed of invertebrates (unitless)
IR = ingestion rate of food item (g/day)
VC = concentration of COPEC in vertebrates (mg/g)
Pvert = proportion of ingestion composed of food item (vert = vertebrate)
SC = concentration of COPEC in soil (mg/g)
IRS = ingestion rate of soil (g/day)
WC = concentration of COPEC in water (mgIL)
IRw =ingestion rate of water (L/day)
AUF = area use factor (unitless ratio of exposure area to home range)
BW = body weight (kg)

Least Sandpiper (Calidris minutiMa

The least sandpiper is primarily insectivorous. It feeds on subterranean and aquatic fly larvae

(especially crane flies and midges) and a variety of arthropods. Sandpipers may also feed on

small clams, cmustaceans, and other marine invertebrates (ADFG 1994b). For purposes of this

evaluation, 100 percent of the least sandpiper's diet was assumed to be aquatic invertebrate

I \4PAE.AFCEE-03TO7I -Uriftwood Bay\WP\isk Assmt Rpt\Risk doe 5-11 AFC-J07-05BC7 IOI-J 22-0011I
FINAL
9116109



tb ~S23 84

material with an assumed incidental ingestion of sediment. In addition, the least sandpiper

was assumed to consume water to meet its daily requirements. The exposure dose for the

least sandpiper was estimated from the following equation:

IDA = [(IC x IR) + (SedC x IRsed) +(WC X IRw)] x AUF /11W

Where:

IDA = estimated dose to aquatic insectivores via the food chain (mg/kglday)
IC = concentration of COPEC in invertebrates (mg/g)

Pi, = proportion of ingestion composed of invertebrates (unitless)
JR = ingestion rate of food item (g/day)
SedC = concentration of COPEC in sediment (mg/g)
IRsed = ingestion rate of sediment (glday)
WC = concentration of COPEC in water (mgIL)
IRw = ingestion rate of water (L/day)
AUF = area use factor (unitless ratio of exposure area to home range)
B1W = body weight (kg)

Sea Otter (Enhydra lutris)

The sea otter (Enhydra lutris) inhabits kelp beds and rocky shores from the Aleutian Islands

to California. Its diet includes fish, abalones, sea urchins, and other marine animals (EPA

1993). For purposes of this evaluation, it was assumed that 100 percent of the diet is

composed of aquatic invertebrate material. Since the sea otter spends a portion of its time on

land, incidental ingestion of soil during grooming was assumed. Sea otters obtain most of

their water from food items, and therefore, it was assumed that significant amounts water are

not consumed in order to meet daily requirements.

The exposure dose for the sea otter will be estimated from the following equation:

CDA = [(ICin, x IR) ± (SC x IRS) x AUF I BW

Where:

CDA = estimated dose to aquatic carnivores via the food chain (mglkglday)
IC = concentration of COPEC in invertebrates (mglg)

Pi, = proportion of ingestion composed of invertebrates (unitless)
IR = ingestion rate of food item (glday)
SC = concentration of COPEC in soil (mg/g)
IRS = ingestion rate of soil (glday)
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AUF = area use factor (unitless ratio of exposure area to home range)
BW = body weight (kg)

Table 5-1 presents exposure factors for each of the measurement receptors.

Table 5-1
Species-Specific Exposure Parameters for Terrestrial Receptors

in Driftwood Bay Study Area

R~eceptorr COC HQ-

SS007

Arctic Ground Squirrel None 0.03

Naphthalene 30

Masked Shrew Phenanthrene 300

Pyrene 500

Least Sandpiper None NA

Northern Shrike None NA

Phenanthrene 30
Sea Otter

Pyrene 50

LF006

Phenanthrene 3

Arctic Ground Squirrel Pyrene 1

Lead 200

Anthracene 50,000

Benzo(a)anthracene 30

Benzo(a)pyrene 30

Benzo(b)fluoranthene 20

Benzo(k)fluoranthene 30

Masked ShrewChyee4
Dibenzo(a,h)anthracene 6

Fluorene 10,000

Indeno(1,2,3-c,d)pyrene 20

Naphthalene 500

Phenanthrene 200,000

__________ __________ _________Pyrene 400,000
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Table 5-1

Species-Specific Exposure Parameters for Terrestrial Receptors
in Driftwood Bay Study Area0

I Rd~~~~ptor COC(cntiHQd

Arsenic 3

Barium 10

Masked Shrew (continued) Cadmium 2

Selenium 2

Lead 7,000

Arsenic 50

Barium 70

Least Sandpiper Cadmium 8

Selenium 20

Lead 700,000

Northern Shrike Lead 3,000
Electronic Debris Area
Arctic Ground Squirrel Lead 50

Masked Shrew Lead 2,000

Least Sandpiper Lead 200,0003

Northern Shrike Lead 800

Notes:
COC are contaminants with an HQ greater than or equal to 1

2 H~s are presented for each COC, if no cocs are identified; the value is the Hi for the receptor.

NA = Not applicable. Has were not calculated because toxicity values were not available.
'The [east Sandpiper represents any avian receptor with the same feeding habit (e.g., insectivorous).
For additional definitions, see the Acronyms and Abbreviations section.

5.1.6 Estimation of Exposure to Indicator Species

Terrestrial wildlife may be exposed to contaminants via three potential pathways: oral,

dermal, and inhalation. Oral exposure occurs through the consumption of contaminated food,

water, or soil. Dermal exposure occurs when contaminants are absorbed directly through the

skin. Inhalation exposure occurs when volatile compounds or fine particulates are respired into

the lungs. Total possible exposure is the sum of exposures from all three pathways:

Etotai = Eural + Edermal + Einhalation
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Where:

Etotai = total exposure from all pathways
Eora = oral exposure
Edermal = dermal exposure
Einhalation = inhalation exposure

Dermal exposure is considered to be negligible for birds and mammals at most contaminated

sites. Methods to assess human dermal exposure to contaminants lack data for wildlife (EPA

1993; Sample et al. 1997). The likelihood of significant dermal exposures is further limited

by feathers and fur of birds and mammals.

Inhalation of contaminants was also assumed negligible given the lack of fine particulates at

most sites and that the contaminated soil is covered by vegetation. VOCs are the constituents

most likely to pose an inhalation risk but their rapid volatilization from soil dilutes and

disperses them. VOCs are generally lost from soil before significant exposure can occur

(Sample et al. 1997).

PAHs, on the other hand, adsorb readily to particulates that may be ingested in soil and were

considered a constituent of potential ecological concern (COPEC), given their tendency to

bioaccumulate.

Consequently, oral exposure was considered to be the primary exposure pathway, and

indicator species were assumed to be exposed to COPECs in surface soil primarily through

ingestion of soil and dietary intake (e.g., plants, seeds, soil invertebrates), depending on the

species. While absorption and inhalation exposure routes are possible, little information is

available for quantifying these exposure routes in wildlife, and their risk was considered

minimal in comparison to ingestion. Table 5-1 presents the exposure factors for each of the

measurement receptors.

Oral Exposure

Wildlife may be exposed orally to contaminants from multiple sources. Consumption of

contaminated food (plant or animal), water, or soil may pose an oral exposure risk. Soil
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ingestion may be incidental due to foraging or grooming activities. Alternatively, it may be

intentional to meet nutritional needs. Therefore, the total oral exposure experienced by an

individual was calculated as the sum of the exposures from each source and is described as

follows:

Eorai = Efood ± Ewater ± Esoil

Where:

Eorai = oral exposure
Ef00 d = exposure from food
Ewater = exposure from water

Ejj= exposure from soil

Diet Composition

Most wildlife diets consist of more than one food type to meet nutritional needs for growth,

maintenance, and reproduction. Not all food types consumed are likely to contain equivalent

contaminant concentrations; therefore, the composition of the diet is one of the most

important exposure modifying factors. To account for the differences in contaminant

concentrations of different food types, exposure estimates were assessed by the relative

proportions of daily food intake of each food type and the contaminant concentration in each

food type. Assumptions of dietary composition were specific to the receptor species

evaluated. Table 5-] presents information on diet composition for each of the selected

measurement receptors.

Spatial/Area Use Factors

The movement of wildlife is the most important spatial consideration. Animals travel various

distances on a daily to seasonal basis for food, water, and shelter. The area encompassed by

these travels is defined as the home range. A variety of factors may influence home range

(i.e., habitat quality, food/prey abundance, population density).

The area use factor (AUF) is defined as the ratio of home range, or feeding/foraging range, to

the area of the affected property. For purposes of this evaluation, AUF was assumed to be
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100 percent (i.e., the home range of each measurement receptor will be assumed to be smaller

than the site). However, for purposes of the uncertainty analysis, AUFs less than 100 percent

were applied as appropriate to provide a more reasonable evaluation. Table 5-1 presents

home range data for the selected measurement receptors.

Body Wei2ht

Assumptions of body weights were specific to the receptor species evaluated (Table 5-1). The

values selected were minimum body weights from the range of data reported in the available

literature.

Estimation of Food Consumption

Field observations of food consumption rates are the best data to use to estimate exposure;

however, these data are usually not available for the wildlife measurement receptors. In the

absence of experimental data, food consumption values have been estimated from allometric

regression models based on metabolic rate. Nagy (1987) derived equations to estimate food

S ~~~consumption for various groups of birds and mammals:

For passerine birds (northern shrike): Fl = 0.398 Wt0 85

For placental mammals: FI = 0.235 Wt1.8 11

For rodents (arctic squirrel): Fl = 0.62 1 Wto'6M

Where:

FI = food ingestion rate (glday)
Wt = body weight (g)

An uncertainty factor of 2 was applied to the calculated value for each species to account for

variability within the group.

Estimation of Soil Ingestion

In addition to food consumption, many wildlife consume soil inadvertently while foraging and

grooming. Wildlife may also deliberately ingest soil to meet dietary nutrient requirements as
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well. Many bird species consume grit to either supplement their dietary calcium or for its

abrasive properties instrumental in food grinding.

Assumptions of soil, sediment, and water ingestion are specific to the receptor species

evaluated (Table 5-1). Information on soil/sediment ingestion was obtained from Wildlife

Exposure Factors Handbook (EPA 1993).

Estimation of Water Ingestion

Water ingestion rates (Llday) were estimated from allometric regression models based on

body weight (Calder and Braun 1983) using the following equations:

W =0.099 (BW) 090 (for mammals)

W =0.059 (BW)067 (for birds)

Where:

W = water ingestion rate (L/day)
BW = body weight (kg)

Therefore, the calculated estimation of water consumption for the northern shrike and arctic

ground squirrel are 0.009 and 0.072 L/day, respectively.

Estimating Contaminant Concentrations in Wildlife Foods

The oral exposure for wildlife is equivalent to the contaminant concentration consumed or

ingested in soil and water, assuming that the contaminant concentration in the food or water

can be predicted from available soil and water data. The bioaccumulation factor (BAF)

relates to the concentration of the contaminant in the food type to the contaminant

concentration in the soil. Exposures to COPECs were quantified for each of the selected

measurement receptors. Equations to estimate exposure doses are specific for exclusive

herbivores, carnivores or omnivores (Table 5-1). Section 5.2.3 contains equations for

estimating contaminant concentrations in wildlife foods.
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Toxicity Reference Values

Literature such as the User 's Guide for the Selection and Application of Default Endpoints

and Indicator Species in Alaskan Ecoregions (ADEC 1999) and relevant EPA guidance were

used to select TRVs for the indicator species. As a conservative approach, TRVs were based

on no observed adverse effects levels for initial screening purposes.

In general, the TRVs were selected to protect the population of a species, not the individual

response. Consequently, the endpoints that ecological risk assessments need to address

include reproduction, growth, maintenance, and critical developmental processes. TRVs were

obtained from EPA's Screening Level Ecological Risk Assessment Protocol for Hazardous

Waste Combustion Facilities (EPA 1999).

Bioavailabilitv

Bioavailability is defined as the potential for a contaminant to enter into ecological or human

receptors. It is specific to the receptor, route of entry, time of exposure, and the

environmental matrix (Anderson et al. 1999); therefore, a contaminant may have different

levels of bioavailability from soil, water, food, etc. Bioavailability is the ratio of a COPEC

that reaches a site of toxic action in an organism to the total load of the COPEC in the

environment. Uptake and elimination rates of the bioavailable form are important since the

combined effect of these factors determines whether the material is accumulated or

eliminated. A COPEC may have different levels of bioavailability from soil, water, food, etc.

Parameters important in the consideration of contaminant bioavailability are chemical

dependent; for instance, the lipophicity and persistence of organic contaminants affect their

bioavailability as they tend to sorb to soil and persist in soil, from which they can be taken up

into the food chain. Sorption by soil is primarily related to their hydrophobicity and the

amount of organic matter present in the soil. The more affinity a contaminant has for organic

matter, the larger the organic carbon partitioning coefficient. A soil with more organic matter

has a higher propensity to sorb nonionic organic compounds. Higher hydrophobicity reflects

higher lipophicity, which in turn means a greater potential exists for the contaminant to

bioaccumulate in the lipid fractions of biota.
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For purposes of this evaluation, the bioavailability factor (BF) for each media was assumed to

be 100 percent; however, for purposes of the uncertainty analysis, BFs less than 100 percent

was applied as appropriate to provide a more reasonable evaluation. The rationale for any

BFs less than 1 00 percent was fully documented from the literature.

Bioconcentration and Bioaccumulation

Bioconcentration is the process by which net accumulation of a constituent occurs directly

from an exposure medium into an organism. The bioconcentration factor (BCF) is the ratio of

the concentration of a constituent in an organism to the concentration in the ambient

environment at steady state. The BAF is the BCF when the organism can take in the

constituent through ingestion of food as well as direct contact.

Uptake in Aquatic and Terrestrial Plants. Soil-to-plant and sediment-to-plant BCFs for the

COPECs were obtained from the Screening Level Ecological Risk Assessment Protocol for

Hazardous Waste Combustion Facilities (EPA 1999). If a plant BCF for an organic COPEC

was not available in this reference, the BCF was calculated from the following regression

equation (Travis and Arms 1988):

Log BCF = 1.588 - 0.578 x Log K.,

If a BCF for an inorganic COPEC was not available from EPA 1999, the BCF was obtained

from Baes et al. (1984).

Uptake in Small Mammals. Concentrations of COPECs in small mammals were estimated

using an equation specific to each feeding guild (herbivores, omnivores, and carnivores),

based on plant and animal food items and media ingested. COPEC concentrations were

estimated using BCFs for small mammals from the available literature. General equations for

estimating COPEC concentrations in small mammals in each guild are described in EPA's

Screening Level Ecological Risk Assessment Protocol for Hazardous Waste Combustion

Facilities (EPA 1999) and include BCFs and a trophic-level-specific food-chain multiplier

(FCM) for small mammals.
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The COPEC concentration in herbivorous mammals is calculated by summing the

contributions of ingestion of contaminated plant food items and media. The general equation

for computing COPEC concentrations in herbivores is as follows:

CH1 = (CTP x BCFTPjj X PTP x F~p) + (C, x BCFS-H x PS) + (C~~ x BCFW-HI! Pw)

Where:

CH ~~= COPEC concentration in herbivore (mg/kg)
CTP ~~= COPC concentration in terrestrial plant food item (mg/kg)

BCFTP-HI bioconcentration factor for terrestrial plant-to-herbivore (unitless)
PTP = proportion of terrestrial plant food in diet that is contaminated

(unitless)
FTP = fraction of diet consisting of terrestrial plant food (unitless)
C, = COPC concentration in soil (mg/kg)
BCFS-H = bioconcentration factor for soil-to-herbivore (unitless)
Ps5 proportion of soil in diet that is contaminated (unitless)

Cwctot = total COPC concentration in water column (mg/L)
BCFW.H = bioconcentration factor for water-to-herbivore (L/kg)
PW = proportion of water in diet that is contaminated (unitless)

In general, the COPEC concentration in omnivores depends on the COPEC concentration in

each food item ingested and the trophic level of each food item, as follows:

COM =Z(CAi x (FCMTL3/FCMTLW-Ai) X PAi x FAO + X (CTP x BCFTp-OM x PTP x FTP)

+ (C' x BCFs-om x Ps) + (C.,t0t x BCFw-oM x Pw)

Where:

Com = COPEC concentration in omnivore (mg/kg)
CAi = COPEC concentration in animal food item (mg/kg)
FCMTL3 = food-chain multiplier for trophic level 3 (unitless)
FCMTLn.Ai = food-chain multiplier for trophic level of animal food item

(unitless)
PAi = proportion of animal food item in diet that is contaminated

(unitless)
F~~i ~ = fraction of diet consisting of animal food item (unitless)

Crp = COPC concentration in terrestrial plant food item (mg/kg)
BCFTP-OM = bioconcentration factor for terrestrial plant-to-omnivore (unitless)
PTP = proportion of terrestrial plant food in diet that is contaminated

(unitless)
FTP ~~= fraction of diet consisting of terrestrial plant food (unitless)
Cs ~~= COPC concentration in soil (mg/kg)

I \4PAE-AFCEE-03\T071I-Driflwood Bay\WMhis Assmt Rpt\Risk doc 5-21 AFC-J07-05BC7 10 1-122-0011I
FINAL
9/16/09



J 4:' ~~~ ~~~~~~~~~~~~~~~~23 94

BCFs-om = bioconcentration factor for soil-to-omnivore (unitless)
Ps = proportion of soil in diet that is contaminated (unitless)

CW~t~t = total COPC concentration in water column (mg/L)
BCFw-oM = bioconcentration factor for water-to-ominivore (L/kg)
PW = proportion of water in diet that is contaminated (unitless)

Media-to-herbivore and media-to-omnivore BCF values are COPEC- and receptor-specific.

FCMs are chemical specific (based on Log K0 .). Each of these values plus terrestrial-plant-

to-herbivore and terrestrial-plant-to-omnivore BCF values was obtained from EPA (1 999).

If the necessary media-to-receptor and terrestrial-plant-to-receptor BCFs were available, they

were determined from appropriate biotransfer factors. BCF values for measurement receptors

ingesting small mammals were calculated using the following COPEC-specific biotransfer

factor:

BCFF-A = BaA x IRF

Where:

BCFF-A= bioconcentration factor for food item (small mammal)-to-animal
(measurement receptor)

BaA = COPC-specific biotransfer factor applicable for the animal
JRF = measurement receptor food item ingestion rate

For organics, the following correlation equation from Travis and Arms (1988) was used to

derive Bamammai values on a fresh weight basis:

Log Bamammal = -7.6 ± Log K0~

For inorganics, biotransfer factor (Ba) values on a fresh weight basis was obtained from Baes

et al. (1 984).

The use of an FCM ratio to estimate biomiagnification between trophic levels is consistent

with EPA (1 999).
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5.2 RISK CHARACTERIZATION

Risk characterization integrates informnation from problem formulation and the exposure and

ecological effects characterization to estimate the nature and extent of ecological risk or

threat. Ecological risk characterization is based on a weight-of-evidence approach, in which
multiple lines of evidence are presented and evaluated. In determnining ecological risks, the

H-Q was calculated. The HQ was obtained by dividing the dose by an ecological TRy.

A tiered approach to the risk characterization is as follows:

* Screen constituent concentrations against media benchmarks for assessment endpoints.

* Calculate HQs based on conservative default exposure assumptions.

* Calculate HQs based on site-specific and species-specific (less conservative) exposure
assumptions.

* Perform uncertainty analysis, considering a refinement of constituents, species, and
pathways as well as development of risk questions for HQs greater than 1.

Qualitative and semniquantitative approaches were taken to estimate the likelihood of adverse

effects occurring as a result of potential exposure of the assessment receptors to COPECs.

Potential adverse affects to terrestrial plants were qualitatively assessed by comparing plant

toxicity benchmarks with COPEC concentrations. Potential adverse impacts to aquatic biota

were qualitatively assessed by comparing surface water and sediment quality criteria for the

protection of aquatic life to surface water and sediment COPEC concentrations.

For the semiquantitative predictive assessment, TRVs and estimated exposure rates were used

to calculate HQ as:

HQ =Dose /TRV

Where:

Dose = estimated daily dose for the measurement receptor through a specific
exposure route (mg/kg bw/day)

TRV = toxicity reference value for the measurement receptor through the same
exposure route (mg/kg bw/day)
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If the calculated HQ exceeds unity (HQ>1), then the species of concern may be at risk from

an adverse effect from that COPEC through that exposure route. Because TR~s incorporate a i

number of extrapolation factors, exceedance of a TRV (i.e., the HQ exceeds unity) does not

necessarily indicate that an adverse effect will occur.

If the HQ exceeds unity, consideration of uncertainty will be discussed. This uncertainty

assessment considered the effect of less conservative exposure and toxicity assessment

assumptions such as less-than- 100-percent AUFs and BFs, average EPCs, average body

weights and ingestion rates, and lowest observed adverse effect level-based TRVs. If specific

constituents, species, and pathways are still a concern after consideration of less conservative

site-specific and species-specific assumptions (i.e., can not be eliminated based on uncertainty

issues such as overly conservative assumptions), then a recommendation for further

evaluation will be made to determine what course of action is appropriate for the site.

5.3 TERRESTRIAL PLANT IMPACT ASSESSMENT

To assess the potential impact of COPEC concentrations in surface soil on terrestrial plant

species, the EPCs from each site were compared with available benchmark concentrations

developed for the protection of terrestrial plants. As shown in Table 2-1, benchmarks were

exceeded by the COPEC EPC for multiple constituents. Additionally, benchmarks were not

available for some of the COPECs retained for the SLERA (Screening Level Ecological Risk

Assessment). However, based on site reconnaissance performed, no signs of vegetative stress

were noted (Section 2.1.4).

5.4 AQUATIC BIOTA IMPACT ASSESSMENT

To assess the potential impact of COPEC concentrations in surface water and sediment on

aquatic biota, the EPCs for surface water and sediment were compared with available

benchmark concentrations developed for the protection of aquatic life. As shown in

Table 2-2, no surface water COPEC concentrations from Snuffy or Humpy Creeks exceeded

the available benchmarks for the protection of aquatic life. Benchmarks were exceeded for

constituents in the LFOO6 pond (carbon disulfide, beta-BHC, and lead); however, this water
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body does not represent significant habitat for aquatic biota. The available evidence suggests

S ~~~that the pond is the result of construction activities.

As shown in Table 2-2, no sediment COPEC concentrations from Snuffy or Humpy Creeks

exceeded the available benchmarks for the protection of aquatic life. Six constituents detected

in the sediment of the LFOO6 pond were retained as COPECs for sediment, of these, only one

had concentrations exceeding the benchmark. The remaining constituents were retained

because benchmarks were not available for comparison. Low frequency of detection for

organic compounds reported in sediment samples collected at the Driftwood Bay RRS

resulted in the maximum measured concentration being used as the EPC (Table 2-2). It is

important to note that the LF006 pond does not represent a significant aquatic habitat.

5.5 PREDICTIVE RISK ESTIMATION FOR TERRESTRIAL AND AQUATIC
WILDLIFE

Estimates of potential for risks associated with exposure to environmental media were

evaluated (Appendix I) through a series of quantitative HQ calculations that compared

receptor-specific exposure values with TRVs. It should also be noted that HQs are not

measures of risk, are not population-based statistics, or linearly scaled statistics. Accordingly,

an HQ above 1, even exceedingly so, does not necessarily mean that there is even one

individual expressing the toxicological effect associated with a given chemical to which it was

exposed (Tannenbaum 2001; Bartell 1996).

Table 5-2 summarizes the COCs and HQ estimates for Lower Camp sites.
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Table 5-2
Hazard Quotients and Contaminants of Concern for Indicator Receptor at Lower Camp

SS007 _ _ _ _ _ _ _ _ _ _ _ _ _

Arctic Ground Squirrel None 0.03
Naphthalene 30

Masked Shrew Phenanthrene 300
_______________________________ ~~ ~~Pyrene 500

Least Sandpiper None NA
Northern Shrike None NA

Phenanthrene 30
Sea Otter

_______________________________ ~~ ~~Pyrene 50

LF006
Phenanthrene 3

Arctic Ground Squirrel Pyrene 1

Lead 200
Anthracene 50,000

Benzo(a)anthracene 30
Benzo(a)pyrene 30

Benzo(b)fluoranthene 20
Benzo(k)fluoranthene 30

Masked Shrew Chrysene 40
Dibenzo(a,h)anthracene 6

Fluorene 10,000
Indeno(1,2,3-c,d)pyrene 20

Naphthalene 500
Phenanthrene 200,000

Pyrene 400,000

Arsenic 3

Barium 10
Masked Shrew

Cadmium 2
Selenium 2

Lead 7,000
Arsenic 50
Barium 70

Least Sandpiper Cadmium 8
Selenium 20

Lead 700,000
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Table 5-2
Hazard Quotients and Contaminants of Concern for Indicator Receptor at Lower

Camp
(continued)

FL ~~ReceptorL Z~~ H

Northern Shrike Lead 3.000

Electronic Debris Area

Arctic Ground Squirrel Lead 50

Masked Shrew Lead 2,000
Least Sandpiper Lead 200, 0003

Northern Shrike Lead 800
Notes:

COC are contaminants with an HO greater than or equal to 1
2 H~s are presented for each COC, if no COCs are identified; the value is the Hi for the receptor.

NA = Not applicable. Has were not calculated because toxicity values were not available
aThe Least Sandpiper represents any avian receptor with the same feeding habit (e.g , insectivorous).

For definitions, see the Acronyms and Abbreviations section.

5.6 UNCERTAINTY ANALYSIS

The results of the SLERA are influenced to some degree by variability and uncertainty. In

S ~~~theory, investigators might reduce variability by increasing sample size of the media or

species sampled. Alternatively, uncertainty within the risk analysis can be reduced by using

species-specific and site-specific data to better quantify contamination of media, vegetation,

and prey through direct field measurements, toxicity testing of site-specific media, and field

studies using site-specific receptor species. Detailed media, prey, and receptor field studies

are costly; therefore, the preliminary predictive analyses of risk was conducted to limit the

potential use of these resource-intensive techniques to only those COPECs that continue to

show a relatively high potential for ecological risk. Since assessment criteria were developed

based on conservative assumptions, the results of the screening and predictive assessments are

on the side of conservatism.

A number of factors contribute to the overall variability and uncertainty inherent in ecological

risk assessments. Variability is due primarily to measurement error. Laboratory media

analyses and receptor study design are the major sources of this kind of error. Uncertainty, on

the other hand, is associated primarily with deficiency or irrelevancy of effects, exposure, or
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habitat data to actual ecological conditions at the site. Species physiology, feeding patterns,

and nesting behavior are poorly predictable; therefore, all toxicity information derived from

toxicity testing, field studies, or observation will have uncertainties associated with them.

Laboratory studies conducted to obtain site-specific, measured information often suffer from

poor relevance to the actual exposure and uptake conditions on site (i.e., bioavailability,

exposure, assimilation, etc., are generally greater under laboratory conditions as compared to

field conditions). Calculating an estimated value based on a large number of assumptions is

often the only alternative to the accurate (but costly) method of direct field or laboratory

observation, measurement, or testing. Finally, habitat- or site-specific species may be

misidentified if, for example, the observational assessment results are based on only one brief

site reconnaissance.

The uncertainty analysis lists some of the major assumptions made for the SLERA; the

direction of bias caused by each assumption, i.e., whether the uncertainty results in an

overestimate or underestimate of risk; the likely magnitude of impact as high, medium, low,

or unknown; and, where possible, a description of recommendations for minimizing the

identified uncertainties if the SLERA progresses to higher level assessment phases (EPA

1992). The uncertainty analysis identifies and, where possible, quantifies the uncertainty in

the individual preliminary scoping assessment, problem formulation, exposure and effects

assessment, and risk characterization of this SLERA. The most important uncertainties

associated with this SLERA are as follows:

* Assumptions of bioavailability. Assuming that COPECs are 100 percent bioavailable
likely overestimates the potential for adverse effects. The duration since the contaminant
release affects bioavailability as the contaminant becomes sequestrated or transformed
within the environmental media. Sequestration, transformation, and bioavailability are
influenced by medium characteristics including pH, temperature, and organic carbon
content.

* Use of laboratory-derived or empirically-estimated partitioning and transfer factors.
The use of laboratory-derived or empirically-estimated partitioning and transfer factors to
predict COPEC concentrations in plants, invertebrates, prey species, and sediment pore
water likely overestimates potential risks. As discussed above, the incorporation of
COPECs into the food chain is influenced by the characteristics of the exposure medium
which likely differs from that used in the laboratory to derive partitioning and transfer
factors.
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Use of laboratory-derived TRVs. The use of laboratory-derived TRVs may over- or0s under-estimate the potential for adverse effects. The method of administration of the
contaminant in the laboratory is significantly different that that experienced in the wild by
the receptors.

* Use of the HQ method to estimate risks to populations or communities. Many of the
HQs presented in this SLERA are unrealistically high and toxicologically impossible.

Estimated HQs greater than 1000 should be considered suspect.

5.6.1 Sampling and Analytical Limitations

It is not possible to completely characterize the nature and extent of contamination on any

site. Uncertainties arise from limits on the number of locations that can be sampled. '[he

sampling protocol used at the Driftwood Bay RRS, however, was designed to optimize

efficiency of the sampling effort and reduce uncertainty by focusing on areas around former

process buildings, storage structures, and potential transfer piping. The sampling appears to

be sufficient to show that the contamination is largely limited to the soil.

A sample collected from LFOO6 may present a conservative bias toward the risk assessment.

HQs were calculated for receptors exposed to contaminants at LFOO6 with results from the

ash sample removed from the data, as was done for the human health risk assessment. Total

ILCR estimates for the recreational receptor exceeded the threshold of IE-5. Carcinogenic

COCs for LFOO6 were all PAHs from samples collected from a layer of ash. When data from

the ash layer were excluded from the risk calculations, the HI dropped to 6E-07 and the ILCR

dropped to 1 E-09.

5.6.2 Selection and Quantification of Chemicals of Potential Ecological Concern

Uncertainty associated with the processes used to identify COPECs and estimate EPCs arises

from the following:

* Identifying background chemicals. Metals are judged to be present at concentrations
comparable to background if the MDC does not exceed the BSC, or if statistical testing
demonstrates that the site data and background data are drawn from the same population.
Statistical testing of site data versus background was not performed for this SLERA.

* Estimated EPCs are uncertain. For statistical purposes, if a constituent is positively
identified at a site and has at least a single positive hit, all the samples with NDs were
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assumed to have a value equal to half the reporting limit and were included in the data set.
This process may introduce a conservative bias into the risk assessment. Computed0
UCL95 values are only estimates of the actual UCLs associated with each data set.
Examples of factors affecting the uncertainty of these estimates include the number of
samples, proportion of NDs, conformance with an assumed mathematical distribution,
imprecision of laboratory data, elevated detection limits (from dilutions, matrix
interference, etc.), and statistical methodology.

*A limited number of samples may not completely characterize a site because they provide
less information about the population from which they are drawn than do larger sample
sets. Accordingly, small sets tend to have a greater variability, which results in the
calculation of wide confidence intervals on the mean concentration and high EPCs. In
some cases, the UCL95 was greater than the maximum value or there were an insufficient
number of samples to calculate the UCL95 for the SLERA; thus, the maximum value was
chosen as the EPC. High confidence limits may introduce a conservative bias into the risk
assessment.

*Laboratory analytical techniques have a degree of uncertainty associated with them.
These uncertainties are documented by using data qualifiers to reflect the degree of
certainty of measurement. For example, some data were estimated (e.g., J-qualified),
while other data were rejected (i.e., R-qualified). The direction of bias is unclean.

Consistent with EPA guidance (1992), the UCL95 was used for the EPC. Therefore, the

exposure assessment is likely to underestimate the EPCs in 5 percent of the cases and

overestimate exposures in 95 percent of cases, imparting an overall conservative bias to the

risk assessment. Also, there are significant uncertainties associated with estimating COPEC

concentrations in moacroinvertebrates.
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6.0 CONCLUSIONS AND RECOMMENDATIONS

The baseline risk assessment describes potential risks to human and ecological receptors

associated with exposures to contaminants at the following sites at the Driftwood Bay RRS:

• Former Composite Building (01001) Doorways at Top Camp

* Former Composite Building (OTOO I) Antennas and USTs at Top Camp

* BBA at Top Camp

• POL Waste Pit (WPOO3) at Top Camp

* LFOO6 at Lower Camp

* FDA at Lower Camp near LFOO6

* Spill/Leak No. 7 at POL Tank Farm (SSOO7)

* Spill/Leak No. 2 at Former Water Supply Pump House (SSO 1 0) at Lower Camp

Analytical data for each site were selected based on representativeness and quality of the data.

In general, samples were collected from areas of concern based on results from previous

investigations and historical use of the site. COIPCs are chemicals identified as site related

and potentially capable of contributing significantly to risk. COPCs were identified based on

the ADEC Risk Assessment Procedures Manual (ADEC 2005). Potential exposure routes

were used to evaluate which analytes were retained as COPCs for the risk assessment. All

COPCs identified were carried forward for quantitative evaluation in the risk assessment. All

available analytical data of acceptable quality were used to identify COPCs. The ecological

risk assessment included comparison of contaminant concentrations to a variety of media-

specific ecological screening benchmarks.

All available site characterization data of acceptable quality were used to evaluate potential

current and anticipated exposures. The COPCs at Top Camp include DRO, RRO, PAHs,

1 ,2,4-trimethylbenzene, lead, and PCI~s; COPCs at Lower Camp include DRO, RRO,

ethylbenzene, xylenes, PAH, metals, PCBs, carbon disulfide, and beta-BHC. FPCs and

potential intake values were calculated using the appropriate exposure models and analytical

data. Risks from potential exposure to fuel-related compounds were evaluated using
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measured concentrations of DRO; RRO; benzene, toluene, ethylbenzene, and xylenes; and

PAHs, as appropriate.S

6.1 HUMAN HEALTH RISK ASSESMENT

Based upon the information collected from community surveys, the only anticipated human

receptors were recreational visitors. The risk assessment characterized potential human

exposures to COPCs in soil and surface water. Groundwater is an unlikely exposure pathway

for recreational visitors because there is no access to it. Sediment is not an anticipated

exposure medium for recreational visitors because the low ambient temperature at the site

precludes wading in any of the surface water bodies at Lower Camp. No surface water

COPCs were identified during COPC screening of Snuffy and Humpy Creeks. Surface water

COPCs were identified for the LFOO6 pond, but this does not represent a significant aquatic

habitat and does not contain fish. Therefore, the assessment of potential ingestion of biota

(i.e., fish) was not evaluated at LFOO6. Risk to recreational receptors was evaluated for

exposure only to surface soil at the Top Camp sites. The recreational receptor was evaluated

for exposure to surface soil and surface water at the Lower Camp Sites.

The BBA at Top Camp and the EDA and LFOO6 at Lower Camp are contaminated with lead

associated with batteries disposed of at the sites. Toxicity values are not available for the

evaluation of lead. The ALM was used to evaluate the potential for noncancer effects,

specifically an elevated concentration of lead in blood associated with an increase in

neurological impairment.

JLCR and HQ estimates for each receptor, medium and COPC, including sums across

exposure routes, were derived for each COPC at each site. COCs are defined as chemicals

that contribute significantly to an ILCR exceeding ADEC's risk goal of IE-5 or an HI

exceeding 1. For this discussion, an individual chemical was considered to contribute

significantly to the cancer risk estimate if its ILCR summed across all exposure routes

exceeded 1E-6. Similarly, an individual chemical was considered to contribute significantly
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to the noncancer hazard if its HI summed across all exposure routes exceeded 0. 1. Results of

the risk characterization for each site are summarized in the following paragraphs.

6.1.1 Top Camp

Risk to recreational receptors was evaluated for exposure only to surface soil at the Top Camp

sites. Total HI and ILCR estimates for the recreational receptor at each site are summarized

as follows:

•OTOOt (UST and Antennae) - The HI calculated for recreational exposure to
contaminants at the UST and antennae location at OTOOl was 4E-03 (UST and antennae)
for a total HI of 8E-03 (across OTOOI). The HI is less than the threshold for noncancer
effects, so there were no COCs for the HI. The ILCR calculated for recreational exposure
at the doorway and UST and antennae locations at OTOOl was 4E-08, for a total ILCR of
4E-07 (across OTOO01). Total ILCR estimates for the recreational receptor were below the
threshold of l E-5, so there were no COCs for the ILCR.

* OTOOt (Doorway) - The HI calculated for recreational exposure to contaminants at the
doorway location at OTOOlI was 4E-03, for a total HI of 8E-03 (across OTOO 1). The HI is
less than the threshold for noncancer effects, so there were no COCs for the HI. The
ILCR calculated for recreational exposure at the doorway location at OTOOl was 3E-07,
for a total ILCR of 4E-07 (across OTOO01). Total ILCR estimates for the recreational
receptor were below the threshold of 1 E-5, so there were no COCs for the ILCR.

* WPOO3 - The HI calculated for recreational exposure at WPOO3 was 8E-03. The HI is
less than the threshold for noncancer effects, so there were no COCs for the HI. The
ILCR for recreational exposure at WVPOO3 was 4E-08. Total ILCR estimates for the
recreational receptor were below the threshold of 1E-5, so there were no COCs for the
ILCR.

* BBA - The BBA at Top Camp was contaminated with lead associated with batteries
found at the site. The ALM was used to evaluate the potential for noncancer effects,
specifically an elevated PbB associated with an increase in neurological impairment.
Predicted PbB for adult recreational receptors at the BBA was 2.3 jig/dl,. The results of
the ALM suggest that potential exposure to lead at the BBA, including that for pregnant
women, does not pose an unacceptable hazard to adult recreational receptors under current
and anticipated land use,.

6.1.2 Lower Camp

The recreational receptor was evaluated for exposure to surface soil and surface water at the

Lower Camp sites. Total HI and ILCR estimates for the recreational receptor at each site are

* ~~~summarized as follows:
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*LFOO6 - Hls calculated for recreational exposure to soil and surface water at LFOO6 were
4E-03 and 5E-6, respectively. The cumulative HI for LFOO6 was 4E-03. The HI is less0
than the threshold for nonicancer effects, so there were no COCs for the HI. ILCRs for
recreational exposure to soil and surface water at LF006 was 6E-05 and I E-09,
respectively. The cumulative ILCR for LFOO6 was 6E-05. Total ILCR estimates for the
recreational receptor exceeded the threshold of l E-5. The carcinogenic COCs for LFOO6
were all PAHs from samples collected from a layer of ash. When data from the ash layer
are excluded from risk calculations, the HI drops to 6E-07 and the ILCR drops to 1E-09.
Lead contamination was detected at LFOO6 associated with batteries found at the site. The
ALM was used to evaluate the potential for noncancer effects, specifically an elevated
PbB associated with an increase in neurological impairment. Predicted PbB for adult
recreational receptors at the LF006 was 31.9 pg/dL. The results of the ALM suggest that
potential exposures to lead at the LF006 may pose an unacceptable hazard to adult
recreational receptors, including pregnant women. Appendix H summarizes PRGs for
lead developed for this site.

*EDA - The HI calculated for recreational exposure to soil at FDA was 4E-08. The HI is
less than the threshold for noncancer effects, so there were no COCs for the HI. The
ILCR for recreational exposure to soil at EDA was 4E-08. Total ILCR estimates for the
recreational receptor were below the threshold of IE-5, so there were no COCs for the
ILCR. Lead contamination was also detected at the EDA, associated with batteries found
at the site. The ALM was used to evaluate the potential for noncancer effects, specifically
an elevated PbB associated with an increase in neurological impairment. Predicted PbB
for adult recreational receptors at the FDA was 30.5 ptg/dL. The results of the ALM
suggest that potential exposures to lead at the EDA may pose an unacceptable hazard to0
adult recreational receptors, including pregnant women. Appendix H summarizes PRGs
for lead developed for this site.

* SS007 - The HI calculated for recreational exposure at SS007 was 3E-05. The HI is less
than the threshold for nonicancer effects, so there were no COCs for the HI. The ILCR for
recreational exposure at SSOO7 was IE-07. Total ILCR estimates for the recreational
receptor were below the threshold of IlE-5, so there were no COCs for the ILCR.

* 55010 - The HI calculated for recreational exposure at SSOIO was 5E-03. The HI is less
than the threshold for noncancer effects, so there were no COCs for the HI. The ILCR for
recreational exposure at SSOI 0 was 2E-08. Total ILCR estimates for the recreational
receptor were below the threshold of IlE-5, so there were no COCs for the ILCR.

6.2 ECOLOGICAL RISK ASSESSMENT

COPECs are those constituents with concentrations exceeding their respective ecological

benchmark values. Ecological risks were estimated for five receptor species, representing a

variety of trophic levels potentially exposed to site COPECs:
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* Arctic ground squirrel representing terrestrial herbivores

* Masked shrew representing terrestrial omnivores

* Northern shrike representing terrestrial carnivores

* Least sandpiper representing aquatic omnivores

* Sea otter representing aquatic carnivores

Based on the lack of habitat and absence of potential receptors in the area during the field

effort, no potential exposure to contamination is anticipated for ecological receptors, and this

area was eliminated from consideration. Therefore, the ecological risk assessment only

evaluated the potential for adverse effects to ecological receptors exposed to contaminants at

the Lower Camp sites.

Ecological risk characterization is based on a weight-of-evidence approach, in which multiple

lines of evidence are presented and evaluated. Qualitative and semiquantitative approaches

were taken to estimate the likelihood of adverse effects occurring as a result of potential

exposure of the assessment receptors to COPECs. Potential adverse affects to terrestrial

plants were qualitatively assessed by comparing plant toxicity benchmarks with COPEC

concentrations. Potential adverse impacts to aquatic biota were qualitatively assessed by

comparing surface water and sediment quality criteria for the protection of aquatic life to

surface water and sediment COPEC concentrations. For the semniquantitative predictive

assessment, TRVs and estimated exposure rates were used to calculate H-Qs. The HQ was

obtained by dividing the dose by an ecological TRV.

To assess the potential impact of COPEC concentrations in surface soil on terrestrial plant

species, the EPCs from each site were compared with available benchmark concentrations

developed for the protection of terrestrial plants. Benchmarks were exceeded by the COPEC

EPC for multiple constituents. However, based on site reconnaissance performed, no signs of

vegetative stress were noted.

To assess the potential impact of COPEC concentrations in surface water and sediment on

aquatic biota, the EPCs for surface water and sediment were compared with available
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benchmark concentrations developed for the protection of aquatic life. No surface water

COPEC concentrations from Snuffy or Humpy Creek exceeded the available benchmark forS

the protection of aquatic life. Benchmarks were exceeded for constituents in the LFOO6 pond

(carbon disulfide, beta-BHC, and lead). The LF0O6 pond does not represent a significant

aquatic habitat, and available evidence suggests that the pond is the result of construction

activities and was never intended to contain aquatic life.

No sediment COPEC concentrations from Snuffy or Humpy Creek exceeded available

benchmarks for the protection of aquatic life. Six constituents detected in the sediment of the

LF0O6 pond were retained as COPECs for sediment; only one of these had concentrations

exceeding the benchmark. The remaining constituents were retained because benchmarks

were not available for comparison. Low frequency of detection for organic compounds

reported in sediment samples collected at the Driftwood Bay RRS resulted in the maximum

measured concentration being used as the EPC.

Estimates of potential for risks associated with exposure to environmental media were

evaluated through a series of quantitative HQ calculations that compared receptor-specific0

exposure values with TRVs (Appendix 1). HQs are not measures of risk, population-based

statistics, or linearly scaled statistics. Accordingly, an HQ above 1, even exceedingly so, does

not necessarily mean that there is even one individual expressing the toxicological effect

associated with a given chemical to which it was exposed (Tannenbaum 2001; Bartell 1996).

COPECs from soil, rather than surface water, were risk drivers for all of the evaluated

terrestrial receptors. Important routes of exposure were invertebrate and plant intake. HQs

exceeding 1 were calculated for all receptors at all sites, with the exception of the arctic

ground squirrel, least sandpiper, and northern shrike at SSOO7. Receptors, COCs, and HQs

are as follows:

SS007

- Masked shrew

>Naphthalene - 30
>Phenanthrene -300
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> Pyrene - 500

* -~~~~~Sea otter

> Phenanthrene -30
> Pyrene - O

*LFO06

- Arctic ground squirrel

> Phenanthrene - 3
> Pyrene-1I
> Lead- 200

- Masked shrew

>; Anthracene - 50,000
> Benzo(a)anthracene - 30
> Benzo(a)pyrene - 30
> Benzo(b)fluoranthene -20
)~- Benzo(k)fluoranthene - 30
> Chrysene - 40
)> Dibenzo(a,h)anthracene - 6
> Fluorene - 1 0,000
> Indeno(1,2,3-c,d)pyrene - 20
> Naphthalene - 500
>~ Phenanthrene - 200,000
> Pyrene - 400,000
> Arsenic - 3
)- Barium - 1 0
> Cadmium - 2
> Selenium - 2
> Lead -7,000

- Northern shrike

>- Lead -3,000

- Least sandpiper

> Arsenic - 50
> Barium - 70
> Cadmium - 8
> Selenium - 20
> Lead -700,000

*EDA

-Arctic ground squirrel

> Lead -SO
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-Masked shrew

> Lead - 2,000

-Northern shrike

> Lead -800

-Least sandpiper

> Lead - 200,000

HQs were also calculated for receptors exposed to contaminants at LF006 with results from

the ash sample removed from the data. Receptors, COCs, and HQs for LF006 without data

from the ash sample are as follows:

* Arctic ground squirrel

- Lead- 200

• Masked shrew

- Anthracene - 1,000
- Benzo(a)anthracene - 2
- Benzo(a)pyrene - 2
- Benzo(b)fluoranthene - 2
- Chrysene - 2
- Fluorene - 4,000
- Indeno(1,2,3-c,d)pyrene - 1
- Naphthalene - 50
- Phenanthrene - 5,000
- Pyrene - 20,000
- Lead -7,000

* Northern shrike

- Lead -3,000

* Least sandpiper

- Lead -700,000

6.3 SUMMARY

Uncertainties associated with the human health and ecological risk assessments, particularly

those related to contaminant contact rates such as exposure frequency and duration,

contaminant bioavailability, and exposure point concentrations for COPECs, suggest that the

results are overestimated (Sections 4.6 and 5.6). Results of the human health risk assessment
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indicate that cancer risk and noncancer hazard estimates for human receptors are below EPA

and ADEC target levels, with the possible exception of potential exposure to lead. Ecological

receptors may be adversely impacted by potential exposure to PAHs and lead in soil.

The risk assessment is based on current and anticipated land-use assumptions. To ensure that

assumptions and results of the risk assessment remain valid, institutional controls (1 8 AAC

75.375[a][2]) may be appropriate for select sites.
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ECOLOGICAL CHECKLIST #1: GENERAL

1. Site Name: Driftwood Bay (Top Camp)

* OTOOI- Former Composite Building and Antenna Ar-rays

* FLOO9- Spill/Leak No. 1 at Septic Tank

* WPO03- POL Waste Pit at Composite Building

* Burned Battery Area

2. Location: Unalaska Island, Alaska, 13.5 miles northwest of Dutch Harbor

3. Latitude: 52.934440 North Latitude

4. Longitude: 168.734690 West Longitude

5. Approximate site area: 17 acres

6. Dates of site visits: 1985 SI, 1991 building demolition and soil excavation, 1995 PA/SI,
2000 sample collection and site inspection, 2005 completed a PA/SI which consisted of
data collection at known source areas and road maintenance

7. Land use on the site:

7a. Historic land use: An archaeological survey of Driftwood Bay conducted in 1986 found
evidence of potential archaeological sites along coast. There were no potential
archaeological sites identified inland from the beach (Holmes 1986; University of
Alaska Anchorage 2003).

Driftwood Bay RRS was one of 18 Distant Early Warning (DEW) Line stations
constructed in Alaska between 1950 and 1959. Driftwood Bay RRS was made
operational in 1961 to provide reliable communications for the DEW-Line station.
Originally known as White Alice Communications Systems facilities, the Alaska Air
Command redesignated these facilities as RRSs in 1969. Driftwood Bay RRS was
deactivated in 1977, and all facility buildings and structures were demolished or
removed in 1991 (USAF 1998).

The Top Camp area consists of the composite building and fuel storage areas, four
antennas, a septic tank and outfall, a waste pit, and an area where batteries had been
burned previously.

7b. Current land use: Dutch Harbor, the closest community to Driftwood Bay RRS, is
located approximately 13.5 air miles to the southeast. There are no residents within
4 miles of the former facility. USAIF currently owns most of the land under a Public
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Land Order. A variety of land transfer options are possible. A portion of the land is
right-of-way held by Notice of Record and could be transferred through Bureau of Land
Management (BLM) to U.S. Fish and Wildlife Service (USFWS). Additional
withdrawn land may also be transferred to USFWS by Public Land Order. Unalaska
Corporation has filed interest on portions of the land and has selected, prioritized, and
has existing entitlement on these tracts. Unalaska Corporation could select and receive
portions through BLM. hin addition, the Regional Aleut Corporation has filed interest,
but the priority of selection is unknown, and the corporation has over-selected.

Interviews indicate that there is no current local use of the area The structures have been
removed from the site; however, concrete pads from the building as well as the fuel
storage tank and pipeline remain. Currently, land surrounding the facility is part of the
Alaska Maritime National Wildlife Refuge and managed by USFWS (USAF 2005).

7c. Expected future land use: Subsequent land use will depend on the ultimate disposition
of the land. If the land remains in Air Force possession, the land is likely to remain
vacant, and the land use will likely be restricted to recreational and subsistence use. If
the land is turned over to the local community (through the Bureau of Land
Management), construction of residential property could occur although it isn't likely as
access is limited. The only access to the site is by plane or boat (USAF 2005).
Interviews from community members, pilots, U.S. Air Force, USFWS, boat charters,
Dutch Harbor Outfitters, and Native corporations will be conducted to characterize the
most likely future use scenario.

8. Land use surrounding the site: Current land use surrounding the site is limited to0
recreational and subsistence activities.

9. Describe movement of soil on the site: Historically, there has been significant
movement of soils at the site. This includes initial construction of the site and site
demolition. There is no agricultural use of the site. Soil erosion appears to be minimal.
Heavy equipment operation is limited to work associated with investigation and
potential cleanup of the site.

10. Identify sensitive environments: Unalaska Island is not a state designated critical
habitat. The unnamed drainages near Driftwood Bay top camp are not perennial and are
not listed as waters important for anadromous fishes (Johnson and Weiss 2006). This
area has been classified as alpine tundra (USAF 1996). No known wetlands are in the
vicinity of Top Camp.

The entire coastline of Unalaska Island is part of the Alaska Maritime National Wildlife
Refuige. Measurable concentrations of contaminants are not expected to migrate from
the site or to impact the Alaska Maritime National Wildlife Refuge.

No threatened or endangered species are known to inhabit the site area. Four known
endangered species have ranges that span the vicinity of Unalaska Island: short-tailed
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albatross; humpback, right, and blue whales (USAF 2005). Additionally, in 2005 the0 ~ ~~~southwest Alaska Distinct Population Segment of the northern sea otters was listed as
federally threatened under the Endangered Species Act. It is not known if sea otters
inhabit the coastal areas adjacent to the Driftwood Bay top camp.

11. Potential routes of offsite migration: A conceptual site model for the Top Camp area
has been developed in accordance with ADEC guidelines. Migration routes for
contaminants at the site include desorption from soils, volatilization, excavation,
fugitive dust, and biouptake. Current data is not available to determine if groundwater is
present at the Top Camp.

12. Depth of water table: Unknown for the top camp sites. Bedrock was encountered at
approximately three feet below ground surface in two test pits excavated near the former
composite building during the 2005 investigation.

13. Identify water bodies in the vicinity of the site: The unnamed freshwater drainages near
Driftwood Bay top camp are not perennial and are not listed as waters important for
anadromous fishes (Johnson and Weiss 2006). The Bering Sea (Driftwood Bay) lies
approximately 3 miles east of the former composite building at the Top Camp site.

14. Incidence of flooding: None. Soils appear to be well drained and there is no evidence
of flooding.

ECOLOGICAL CHECKLIST #2: TERRESTRIAL

A. Wooded Areas

1 . Are there wooded areas at the site: No

2. Percentage of site wooded: None

3. Dominant type of vegetation: Not applicable

4. Dominant tree size by diameter: Not applicable

B. Shrub/Scrub

1 . Is there shmub/scrub vegetation present at the site: Yes. Tundra vegetation is present
immediately surrounding the site.

2. Percentage of site covered with shrub/scmub: Unknown.

3. Dominant type of vegetation: Vegetation in the top camp area is typical of the tundra
vegetation found in the Aleutian Islands. There are no known species lists of

* ~~~~~documented plants for this site.
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4. Dominant height of shrub/scrub vegetation: Unknown.

S. Shrub/scrub density: hin areas where surface soils have not been disturbed, the tundra
vegetation is generally dense.

C. Open Areas

1 . Are there open (bare, barren) field areas present at the site: Yes. Vegetation has not
reestablished itself in areas where soil was previously disturbed during remedial actions.

2. Percentage of site open field: Approximately 1.2 acres

3. Dominant type of plant: None

4. Dominant height of dominant plant: Not applicable

5. Shrub/scrub density: Sparse

ECOLOGICAL CHECKLIST #3: AQUATIC-FLOWING SYSTEMS

There are intermittent unnamed drainages near Driftwood Bay top camp. Substrate and bank
heights are unknown. There is not a regular known discharge f~rom the site to the water body
or discharge from the water body to the site. No aquatic vegetation is expected to be present.0
The presence of other aquatic organisms has not been verified.

ECOLOGICAL CHECKLIST #4: AQUATIC NON-FLOWING SYSTEMS

Not applicable

ECOLOGICAL CHECKLIST #5: WETLANDS

Not applicable
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Human Health Conceptual Site Model
Scoping Form

Site Name: Driftwood Bay - Top Camp (Alpine Zone)

File Number: _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Completed by: Jacobs Engineering

Introduction
The form should be used to reach agreement with the Alaska Department of Environmental
Conservation (DEC) about which exposure pathways should be further investigated during site
characterization. From this information, a CSM Qyraphic and text must be submitted with thesite
characterization work plan.

General Instructions: Follow the italicized instructions in each section below.

i. General In formation:
Sources (check, potential sources at the site)

El UST's Vehicles

171 ASTs PI Landfills

P] Dispensers/fuel loading racks ElTransformers
F Drums ElOther: Burned batlenes: septic outfall

Release Mechanisms (check potential release mechanisms at the site)

El Spills Direct discharge

El Leaks ElBurning
jj Other: _ _ _ _ _ _

Impacted Media v'check potentially-imipacted mnedia of the site)

[1Surface soil (0-2 feet bgs') fl Groundwater

ElSubsurface Soil (>2 feet bgs) ElSurface water

PI Air IZOther: _ _ _ _ _

Receptors (check receptors that could be qifected by conraminahion at the site)

EJResidents (adult or child) Elsite visitor

HCommercial or industrial worker ElTrespasser
flConstruction worker ElRecreational user

LISubsistence harvester (i.e., -gathers wild foods) EFarmer
flSubsistence consumer (i.e., eats wvild foods) ElOther: Unforseen future land users

bgs - below ground surface0~~~~~~~~~~~~~~~~~~ 3116/06
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2. Exposure Pathways: (The answers to the following questions will identjif
complete exposure pat/iwo vs at the site. Check each box where the answer to the question
is ..Yes,,.)

a) Direct Contact -

I Incidental Soil IngeStion

Is soil contaminated anywhere between 0 and IS feet bgs? El

Do people use the site or is there a chance they will use the site in the E
future?

If both boxes are checked, label this pathtm'q) complete: complete

2 Dermal Absorption of Contaminants from Soil

Is soil contaminated anywhere between 0 and 15 feet bgs? E

Do people use the site or is there a chance they w1,ill use the site in the E
future?

Can the soil contaminants permeate the skin? (Contaminants listed below, E
or within the groups listed below, should be evaluated for dermal
absowption).

Arsenic Lindane
Cadmium PAl-s
Chlordane Pentachiorophenol
2,4-dichlorophenoxyacetic acid PCBs
Dioxins SVOCs
DDT

i/ all of the boxes are checked, label this pathwav complete:- cmplete

b) Ingestion -
I Ingestion of Groundwater

Have contaminants been detected or are they expecied to be detected in the P21
sgroundwater, OR are contaminants expected to migrate to groundwater in
the future?

Could the potentially affected groundwater be used as a current or future D
drinking water source? Please note, only leave the box unchecked iJADFC
has determined the groundwater is no; a currently or reasonably expected
future source of drinking iiater according to J8 AA C 75.350.

Ifboth the boxes are checked, label this pat/mm' a complete: ___________

2 3/16!06
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2 Ingestion of Surface Water

Have contaminants been detected or are they expected to be detected in El

surface water OR are contaminants expected to migrate to surface water in
the future?

Could potentially affected surface water bodies be used, currently or in the DJ
fautue, as a drinking water source? Consider both public water sYstems
and private use (he., during residential, recreational or subsistence

activities).

If both boxes are checked, label this pat hway complete: ____________

3 Ingestion of ild Foods

Is the site in an area that is used or reasonably could be used for hunting, W
fishing. or harvesting of wild food?

Do the site contaminants have the potential to bioaccunmulate (see III
Appendix A)?

Are site contaminants located where they would have the potential to be 2
taken up into biota? (i.e. the top 6 feet of soil, in groundwater that could
be connected to surface water, etc.)

If all of the boxes are checked, label this pathway complete: comiplele

c) Inhalation

I Inhalation of Outdoor Air

Is soil contaminated anywhere between 0 and 15 feet bgs? I
Do people use the site or is there a chance they will use the site in the 7,
future?

Are the contaminants in soil volatile (See Appendix B)?2

If all of the boxes are checked, label this pathway complete: complete

2 Inhalation of Indoor Air

Are occupied buildings on the site or reasonably expected to be placed on E
the site in an area that could be affected by contaminant vapors? (i.e.,
within 1 00 feet, horizontally or vertically, of the contaminated soil or

groundwater. or subject to "preferential pathways" that promote easy

airflow, like utility conduits or rock fractures)

Are volatile compounds present in soil or groundwater (See Appendix C)? F]

If both boves are, checked, label this pathwayr complete:

0 ~~~~~~~~~~~~~~~~~~33/16/06
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3. Additional Exposure Pathways: (Although there are no definitive
questions provided in this section. these exposure pathivays should also be considered a?
each site. Us5ethe guidelines provided belowtio determiniie ifflirt her evaluation of each
pathrway is warranted.)

Dermal Exposure to Contaminants in Groundwiater and Surface WAater

Exposure from this pathway may need to be assessed only in cases where DEC water-
quality or drinking-water standards are not being applied as cleanup levels. Examples of
conditions that may warrant further investigation include:

o Climate permits recreational use of waters for swimming,
o Climate permits exposure to groundwater during activities, such as construction,

without protective clothing, or
o Groundwater or surface water is used for household purposes.

Check the box iffurther evaluation of this pathrway is needed:

Comments:

Inhalation of Volatile Compounds in Household Water

Exposure from this pathway may need to be assessed only in cases where DEC water-
quality or drinking-water standards are not being applied as cleanup levels. Examples of
conditions that may warrant further investigation include:0

o The contaminated water is used for household purposes such as showering,
laundering, and dish washing, and

o The contaminants of concern are volatile (common volatile contaminants are
listed in Appendix B)

Check the box iffurther evaluation of this pathwaY is needed:H

Comments:

Inhalation of Fugitive Dust

Generally DEC soil ingestion cleanup levels in Table B I of 18 AAC 75 are protective of
this pathway, although this is not true in the case of chromium. Examples of conditions
that may warrant further investigation include:

*Nonvolatile compounds are found in the top 2 centimeters of soil. The top 2
centimeters of soil are likely to be dispersed in the wind as dust particles.

*Dust particles are less than I0 micrometers. This size can be inhaled and would
be Of concern for determining if this pathlway is complete.

Check the box if further evaluation of this pathway is needed:.

4 3/]6'065
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Comments:
T here did not appear to be a dust problem on the site due to snow and vegetation cover. Disturbance of the surface may create a
Just concern.

Direct Contact with Sediment

This pathway involves people's hands being exposed to sediment, such as during
recreational or some types of subsistence activities. People then incidentally ingest
sediment from normal hand-to-mouth activities. In addition, dermal absorption of
contaminants may be of concern if people come in contact with sediment and the
contaminants are able to permeate the skin (see dermal exposure to soil section). This
type of exposure is rare but it should be investigated if:

* Climate permits recreational activities around sediment, and/or
* Community has identified subsistence or recreational activities that would result

in exposure to the sediment, such as clam digging.

ADEC soil ingestion cleanup levels are protective of direct contact with sediment. If

they are determined to be over-protective for sediment exposure at a particular site, other
screening levels could be adopted or developed.

Check the box iffurzher evaluation ofthispathtvty is needed: E
Comments:
S ediment, being particulate material redistributed by waler or wind and deposited at the bolttom of the body of water, was not foundS ~ ~ ~~~~~~a the site. There is no permanent or long term water bodies at Top Camp

4. Other Comments (Provide other commientsas necessary to support the
information provided in this form.)

0 ~~~~~~~~~~~~~~~~~~5 3/16/06
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APPENDIX A

BIOACCUMULATIVE COMPOUNDS

Table A-I: List of Compounds of Potential Concern for Bioaccumulation
Organic compounds are identified as bioaccumulative if they have a BCF equal to or greater than 1.000 or a

log K~. greater than 3.5. Inorganic compounds are identified as bioaccumulative if they are listed as such

by EPA (2000). Those compounds in Table X of I8 AAC 75.345 that are bioaccumulative. based on the
definition above, are listed below-

Alrn DDT Lead
Arsenic Dibenzo(a,h)anthracene Mercurv

Benzo(a)anthracene Dieldnin Methoxvchlor
Benzota)pyrene Dioxin Nickel
Benzo(bffluoranthene Endrin PCBs
Benzo(k)fluoranthene Fluoranthene
Cadmium Heptachlor Pvrene
Chiordane lHeptachior epoxide Selenium
Chrysene H-exachlorobenzene Silver

Copper H-exachlorocyclopentadiene Toxapbene

DDD Indeno(l,2,3-c,d)pyrenc Zinc
DIDE _ _ _ _ _ _ _ _ _ _

Because BCF values can relatively easily be measured or estimated, the BCE is

frequently used to determine the potential for a chemuical to bioaccumulate. A compound
with a BCF greater than 1,~000 is considered to bioaccumulate in tissue (EPA 2004b).

for inorganic compounds, the BCF approach has not been shown to be effective in
estimating the compound's ability to bioaccumulate. ]nformation available, either
through scientific literature or site-specific data,. regarding the bioaccumulative potential

of an inorganic site contaminant should be used to determine if the pathway is complete.

The list wxas developed by including organic compounds that either have a BCE equal to
or greater than 1,000 or a log K0 , greater than 3.5 and inorganic compounds that are

listed by the United States Environmental Protection Agency (EPA) as being
bioaccumulative (EPA 2000). The BCE can also be estimated from a chemical's physical

and chemical properties. A chemical's octanol-water partitioning coefficient (K..) along
with defined regression equations can be used to estimate the BCE. EPA's Persistent,

Bioaccumulative, and Toxic (PBT) Profiler (EPA 2004) can be used to estimate the BCF

using the K., and linear regressions presented by Meylan et al. (1 996). The PBT Profiler

is located at http://wwv~w.pbtprofiler.ne11. For compounds not found in the PBT Profiler,

DEC recommends using a log K0~w greater than 3.5 to determine if a compound is
bioaccumulative.

Guidance on) Developing Conceptual Site.Models 35
January 31. 2005
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APPENDIX B

VOLATILE COMPOUNDS

Table B-I: List of Volatile Compounds of Potential Concern
Common v'olatile contaminanls of concern at contaminated sites. A chemical is defined

as volatile if the Henry's Law constant is I x I V ainm-mimol or greater and the
molecular weight less than 200 g/mole (g/mole; EPA 2004a). Those compounds in Table

X of 18 AAC 75.345 that are volatile, based on the definition above, are listed below.

Acenaphthene I1,4-dichlorobenzene Pyrene
Acetone 1,1-dichloroetbane Stvrene
Anthracene I1,2-dichloroetbane 1.1 ,2,2-terrachloroethane

Benzene I ,l-dichloroethylene Tetrachlorothylen
Bis(2-chlorethyl)etber Cis-l1,2-dlicbloroethylene Toluene

Bromodichloromiethane Trans-I1.2-dichloroethvlcne I1,2.4-trichlorobenzene

Carbon disulfide I ,2-dichloropropane II 1-trichloroethane

Carbon tetrachloride I1.3-dichlor-opropane I, I,2-trichloroethane

Chlorobenzene Ethylbenzene Trichioroethylene

Chlorodibromomethane Fluorene Vinyl acetate

Chloroform Methyl bromide Vinyl chloride
2-chiorophenol Methylene chloride Xylenes
Cyanide Naphthalene GRO

1 .2-dichlorobenzene Nitrobenzene DRO

Guidance on Developing Conceptual Siie Models 36
January 31. 2005DRF
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APPENDIX C

COMPOUNDS OF CONCERN FOR VAPOR MIGRLATION

Table C-I: List of Compounds of Potential Concern for the Vapor Migration
A chemical is considered sufficiently toxic if the vapor concentration of the pure Component poses an
incremental lifetime cancer risk grealer than 10-6 or a non-cacer hazard index greater than I. A chemical
is considered sufficiently volatile if it's H-enrv's Law constant is I x 101 atm-mn~/mol or greater.
Acenaphthene Dibenzofuran Hexachlorobenzene
Acetaldehvde I1.2-Dibromo-3-chloropropane Hexachlorocyclopentadiene
Acetone 1,2-Dibromoethane (EDB) Hexachloroethane
Acetonitrile I1.3-Dichlorobenzene Hexane
Acetophenone I1.2-Dichlorobenzene Hvdrogen cyanide
Acrolein I.4-Dichlorobenzene lsobutanol
Acrvlonitrile 2-Nitropropane Mercury (elemental)
Aldrin N-Nitroso-di-n-butylamine Mtacyoiie
alpha-HCH (alpha-BB--C) n-Propylbenzene Methoxychlor
Benzalclehyde o-Nitrotoluene M ethyl acetate
Benzene o-Xvlene Methyl acrylate
Benizo(b)fluoranthene _ p-Xylene Methyl bromide
Benzylchloride Pvrene Methyl chloride chioromethane)
beta-Chloronapbthalene sec-Butylbenzene Melhvlcyclohexane

Biphenv) Styrene Mcthlylene bromide

Bis(2-chloroetbyl)ether iertl-Butyllbenzene Metbylene chloride
Bis(2-chloroisopropyl)ether 1.1,1 ,2-Tetrachloroethane Methylethylketone (2-butanone)

Bis(chloromethyi)ether 1.1 ,2,2-Tetrachloroethane Methylisobutylketone
Bromodichloromethane Tetrachloroethylene Methylmethacrylate
Bromofotin Dichlorodifluoromethane 2-Methvlnaphthalene
I 3-Butadiene ~ ~I,-Dichlorocthane MTBE
Carbon disulfide I1.2-Dichloroethane m-Xylaen
Carbon ietrachloride 1,1 -Dichloroethylene Naphthalene
Chlordane I1.2-Dichloropropanc n-Butylbenzene
2-Chloro-1 .3-butadiene I1,3-Dichloropropene Nitrobenzene
(chloroprene) _______________________________
Chlorobenzene Dicldrin Toluene
I -Chlorobutane Endosulfani trans-I1.2-Dichloroethylene
Chlorodibroinomethane Epichlorohydrin 1,I.2-Trichloro- 1.2,2-

_____ ____ ____ ____ ____ ____ trifluoroethane

Chlorodifluorometbane Ethyl ether I1.2A4-Trichloirobenizene

Chloroethane (ethyl Ethylacetate 1,1 2-Trichloroethane
chloride)
Chloroform Ethylbenzene 1.1.1 -Trichloroethane
2-Chlorophenol Ethylene oxide Tfichloroetbvlene
2-Chloropropane Ethylmethacrylate Trichlorofluoromethane
Chrysene Fluorene I1.2.3-Trichloropropane
cis-1I.2-Dicbloroethylene Furan 1,2.4-Trimethylbenzenec
Croionaldehvde (2-butenal) Gamma-H-CH (Lindane) 1.3.5-Trimethylbenzene
Cunnene Heptachlor Vinyl acetate
DDE H-exachloro- I j-buiadiene Vinyl chloride (chloroethenec)
Source: EPA 2002.
Guidance on Developing Conceptual Site Models 37
.Ianuarv -3].2005
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Human Health Conceptual Site Model
Scoping Form

Site Name: Driftwood Bay - Lower Camp

File Number:

Completed by: Jacobs Engineering

Introduction
The form shouid be used to reach agreement with the Alaska Department of Environmental
Conservation (DEC) about which exposure pathways should be further investigated during site
characterization. From this information, a CSM graphic and text must be submitted with the site
characterization work plan.

General Instructions: Follow the italicized instructions in each section below.

1. General In formation:
Sources (check potential sources at the site)

PI USTs WI1 Vehicles

PI ASTs F/I Landfills

WI Dispensers/fuiel loading racks FV Transformers

PI Drums PI Other: Batteries
Release Mechanisms (check potential release mechanisms at the site)

nI Spills WIDirect discharge

nV Leaks WIBurning
H Other: _ _ _ _ _ _ _ _ _

Impacted Media (check potentially-impacted media at the site)

WISurface soil (0-2 feet bgs') PWI Groundwater

EISubsurface Soil (>2 feet bgs) FYI Surface water

FVI Air El1 Other:

Receptors (check receptors that could be affected by contamination at the site)

LII Residents (adult or child) PIZ Site visitor

fl1 Commercial or industrial worker WI Trespasser

fl Construction worker PI Recreational user

• Subsistence harvester (i.e., gathers wild foods) FH Farmer

• Subsistence consumer (i.e., eats wild foods) WI- Other: 'nf""'ee future land users

S ~~~~~bgs - below ground surface
1 ~~~~~~~~~~~3/16/06
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2. Exposure Pathways: (The answers to the following questions will identify
complete exposure pathways at the site. Check each box where the answer to the question
is "yes".)

a) Direct Contact -
1 Incidental Soil Ingestion

Is soil contaminated anywhere between 0 and 15 feet bgs? F/l

Do people use the site or is there a chance they will use the site in the Pl
future?

If both boxes are checked, label this pathway complete: complete

2 Dermal Absorption of Contaminants from Soil

Is soil contaminated anywhere between 0 and 15 feet bgs? PEl
Do people use the site or is there a chance they will use the site in the E
future?

Can the soil contaminants permeate the skin? (Contaminants listed below, El
or within the groups listed below, should be evaluated for dermal
absorption).

Arsenic Lindane
Cadmium PAHs
Chlordane Pentachlorophenol
2,4-dichlorophenoxyacetic acid PCBs
Dioxins SVOCs
DDT

If all of the boxes are checked, label this pathway complete: cmrplete

b) Ingestion -
1 Ingestion of Groundwater

Have contaminants been detected or are they expected to be detected in the E
groundwater, OR are contaminants expected to mtigrate to groundwater in
the future?

Could the potentially affected groundwater be used as a current or future
drinking water source? Please note, only leave the box unchecked i~fADEC
has determined the groundwater is not a currently or reasonably expected
future source of drinking water according to 18 AA C 75.350.

If both the boxes are checked, label this pathway complete: ___________

Note- A Gmoundwater Use Determination under Section 350 has been completed.

2 3/16/06
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2 Ingestion of Surface Water

Have contaminants been detected or are they expected to be detected in LI
surface water OR arc contaminants expected to migrate to surface water in
the future?

Could potentially affected surface water bodies be used, currently or in the PI
future, as a drinking water source? Consider both public water systems
and private use (i.e., during residential, recreational or subsistence
activities,).

If both boxes are checked, label this pathway complete: ____________

3 Ingestion of Wild Foods

Is the site in an area that is used or reasonably could be used for hunting, W]
fishing, or harvesting of wild food?

Do the site contaminants have the potential to bioaccumulate (see P
Appendix A)?

Are site contaminants located where they would have the potential to be PW
taken up into biota? (i.e. the top 6 feet of soil, in groundwater that could
be connected to surface water, etc.)

If all of the boxes are checked, label this pathway complete: C"plete

c) Inhalation
1 Inhalation of Outdoor Air

Is soil contaminated anywhere between 0 and 15 feet bgs? RV
Do people use the site or is there a chance they will use the site in the FV
future?

Are the contaminants in soil volatile (See Appendix B)? L
If all of the boxes are checked, label this pathway complete: ___________

2 Inhalation of Indoor Air

Are occupied buildings on the site or reasonably expected to be placed on L
the site in an area that could be affected by contaminant vapors? (i.e.,
within 1 00 feet, horizontally or vertically, of the contaminated soil or
groundwater, or subject to "preferential pathways" that promote easy
airflow, like utility conduits or rock fractures)

Are volatile compounds present in soil or groundwater (See Appendix C)?

If both boxes are checked, label this pathway complete: __________

3 3/16/06
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3. Additional Exposure Pathways: (Although there are no definitive
questions provided in this section, these exposure pathways should also be considered at
each site. Use the guidelines provided below to determinei~ffurther evaluation of each
pathway is warranted.)

Dermal Exposure to Contaminants in Groundwater and Surface Water

Exposure from this pathway may need to be assessed only in cases where DEC water-
quality or drinking-water standards are not being applied as cleanup levels. Examples of
conditions that may warrant further investigation include:

o Climate permits recreational use of waters for swimming,
o Climate permits exposure to groundwater during activities, such as construction,

without protective clothing, or
o Groundwater or surface water is used for household purposes.

Check the box iffurther evaluation of this pathway is needed: FD
Comments:

Inhalation of Volatile Compounds in Household Water

Exposure from this pathway may need to be assessed only in cases where DEC water-
quality or drinking-water standards are not being applied as cleanup levels. Examples of
conditions that may warrant further investigation include:

o The contaminated water is used for household purposes such as showering,
laundering, and dish washing, and

o The contaminants of concern are volatile (common volatile contaminants are
listed in Appendix B)

Check the box iffurther evaluation of this pathway is needed:

Comments:

Inhalation of Fugitive Dust

Generally DEC soil ingestion cleanup levels in Table B I of 18 AAC 75 are protective of
this pathway, although this is not true in the case of chromium. Examples of conditions
that may warrant further investigation include:

* Nonvolatile compounds are found in the top 2 centimeters of soil. The top 2
centimeters of soil are likely to be dispersed in the wind as dust particles.

* Dust particles are less than 10 micrometers. This size can be inhaled and would
be of concern for determining if this pathway is complete.

Check the box iffurther evaluation of this pathway is needed: H 0
4 3/16/06
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Comments:
Sampling for speciated Chromium was conducted throughout the site without any readings exceeding any method two criteria.

Direct Contact with Sediment

This pathway involves people's hands being exposed to sediment, such as during
recreational or some types of subsistence activities. People then incidentally ingest
sediment from normal hand-to-mouth activities. In addition, dermal absorption of
contaminants may be of concern if people come in contact with sediment and the
contaminants are able to permeate the skin (see dermal exposure to soil section). This
type of exposure is rare but it should be investigated if:

* Climate permits recreational activities around sediment, and/or
• Community has identified subsistence or recreational activities that would result

in exposure to the sediment, such as clam digging.

ADEC soil ingestion cleanup levels are protective of direct contact with sediment. If
they are determined to be over-protective for sediment exposure at a particular site, other
screening levels could be adopted or developed.

Check the box iWfurther evaluation of this pathway is needed: W
Comments:fFishing for halibut and salmon occurs in Driftwood Say and could present an activity that would present a potential exposure to
sediment through contact with the hands.

4. Other Comments (Provide other comments as necessary to support the
information provided in this form.)

5 3116106
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APPENDIX A

BIQACCUMLULATIVE COMPOUNDS

Table A-i: List of Compounds of Potential Concern for Bioaccumulation
Organic compounds are identified as bioaccumulative if they have a BCF equal to or greater than 1,000 or a
log K,, greater than 3.5. Inorganic compounds are identified as bioaccumulative if they are listed as such
by EPA (2000). Those compounds in Table X of IS AAC 75.345 that are bioaccumulative, based on the
definition above, are listed below.

Aldrin DDT Lead
Arsenic Dibenzo(a,h)anthracene Mercury
Benzo(a)anthracene Dieldrin Methoxychlor
Benzo(a)pyrene Dioxin Nickel
Benzo(b)fluoranthene Endrin PCBs
Benzo(k)fluoranthene Fluoranthene
Cadmium Heptachlor Pyrene
Chlordane Heptachlor epoxide Selenium
Chrysene Hexachlorobenzene Silver
Copper Hexachlorocyclopentadiene Toxaphene

DDD lndeno(l,2,3-c,d)pyrene Zinc
DDE

Because BCF values can relatively easily be measured or estimated, the BCE is
frequently used to determine the potential for a chemical to bioaccumulate. A compound

with a BCE greater than 1,000 is considered to bioaccumulate in tissue (EPA 2004b).
For inorganic compounds, the BCF approach has not been shown to be effective in
estimating the compound's ability to bioaccumulate. Information available, either
through scientific literature or site-specific data, regarding the bioaccumulative potential
of an inorganic site contaminant should be used to determine if the pathway is complete.

The list was developed by including organic compounds that either have a BCE equal to
or greater than 1,000 or a log K,,w greater than 3.5 and inorganic compounds that are

listed by the United States Environmental Protection Agency (EPA) as being
bioaccumulative (EPA 2000). The BCF can also be estimated from a chemical's physical
and chemical properties. A chemical's octanol-water partitioning coefficient (K(..) along

with defined regression equations can be used to estimate the BCE. EPA's Persistent,
Bioaccumulative, and Toxic (PBT) Profiler (EPA 2004) can be used to estimate the BCE
using the Kw and linear regressions presented by Meylan et al. (1996). The PBT Profiler
is located at http://www.pbtprofiler.net/. For compounds not found in the PBT Profiler,

DEC recommends using a log Kow greater than 3.5 to determine if a compound is
bioaccumulative.

Guidance on Developing Conceptual Site Models 35
January 31, 20050
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* ~~~~~~~APPENDIX B

VOLATILE COMPOUNDS

Table B-i: List of Volatile Compounds of Potential Concern
Common volatile contaminants of concern at contaminated sites. A chemical is defined
as volatile if the Henry's Law constant is I x io-5 atm-M3/Mol or greater and the
molecular weight less than 200 glmole (g/mole; EPA 2004a). Those compounds in Table
X of iS AAC 75.345 that are volatile, based on the definition above, are listed below.

Acenaphthene 1 ,4-dichlorobenzene Pyrene
Acetone 1,1-dichloroethane Styrene
Anthracene 1 ,2-dichloroethane 1,1 ,2,2-tetrachloroethane
Benzene 1,1I -dichloroethylene Tetrachloroethylene
Bis(2-chlorethyl)ether Cis- 1 ,2-dichloroethylene Toluene
Bromodichloromethane Trans-i ,2-dichloroethylene I1,2,4-Lrichlorobenzene
Carbon disulfide 1 ,2-dichloropropane 1, 1, I1-trichloroethane
Carbon tetrachloride 1 ,3-dichloropropane 1, 1,2-trichloroethane
Chlorobenzene Ethylbenzene Trichloroethylene
Chlorodibromomethane Fluorene Vinyl acetate
Chloroform Methyl bromide Vinyl chloride
2-chlorophenol Methylene chloride Xylenes
Cyanide Naphthalene GRO
I1,2-dichlorobenzene Nitrobenzene DRO

Guidance on Developing Conceptual Site Models 36S ~ ~~~~January 31, 2005
DRAFT
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APPENDIX C

COMPOUNDS OF CONCERN FOR VAPOR MIGRIATION

Table C-i: List of Compounds of Potential Concern for the Vapor Migration
A chemical is considered sufficiently toxic if the vapor concentration of the pure component poses an
incremental lifetime cancer risk greater than 10-6 or a non-cancer hazard index greater than I. A chemical
is considered sufficiently volatile if it's Henry's Law constant is I x 1f5 atM-M 3/Mol or greater.
Acenaphthene Dibenzofaran Hexachlorobenzene
Acetaldlehyde I1,2-Dibromo-3-chloropropane ilexachlorocyclopentadiene
Acetone 1,2-Dibromoethane (EDB) Hexachloroethane
Acetonitrile 1 ,3-Dichlorobenzene Hexane
Acetophenone 1,2-Dichlorobenzene Hydrogen cyanide
Acrolein 1 ,4-Dichtorobenzene Isobutanol
Acrylonitrile 2-Nitropropane Mercury (elemental)
Aldrin N-Nitroso-di-n-butylamine Methacrylonitrile
alpha-HCH (alpha-BHC) n-Propylbenzene Methoxychlor
Benzalclehyde o-Nitrotoluene Methyl acetate
Benzene o-Xylene Methyl acrylate
Benzo(b)fluoranthene p-Xylene Methyl bromide
Benzylchloride Pyrene Methyl chloride chloronnethane)
beta-Chloronaphthalene sec-Butylbenzene Mhyclhexe
Biphenyl Styrene Methylene bromide
Bis(2-chloroethyl)ether tert-Butylbenzene Methylene chloride
Bis(2-chloroisopropyl)ether 1,1,1 ,2-Tetrachloroethane Methylethylketone (2-butanone)
Bis(chloromethyl)ether 1,1 ,2,2-Tetrachloroethane Methylisobutylketone

Bromodichloromethane Tetrachloroethylene Methylmethacrylate
Brornoform Dichlorodifluoromethane 2-Methylnaphthalene
1 ,3-Butadiene 14 -Dichloroethane MTBE
Carbon disulfide 1,2-Dichloroethane m-Xylene
Carbon tetrachloride 1,1-Dichloroethylene Naphthatene
Chlordane 1 ,2-Dichloropropane n-Butylbenzene
2-Chloro-1I,3-butadiene 1 ,3-Dichloropropene Nitrobenzene
(chloroprene)
Chlorobenzene Dieldrin Toluene
I -Chlorobutane Endosulfa trans-i ,2-Dichloroethylene
Chlorodibromomethane Epichlorohydrin 1, 1,2-Trichloro- 1,2,2-

trifluoroethane
Chlorodifluoromethane Ethyl ether 1 ,2,4-Trichlorobenzene
Chloroethane (ethyl Ethylacetate 1, 1,2-Trichloroethane
chloride)
Chloroform Ethylbenzene 1, 1,1I -Trichloroethane
2-Chlorophenol Ethylene oxide Trichloroethylene
2-Chloropropane Ethylmethacrylate Trichlorofluoromethane
Ch sene Fluorene 1,2,3-Trichloropropane
cis-1,2-Dichloroethylene Furan 1,2,4-Trimethylbenzene
Crotonaldehyde (2-butenal) Gamma-HCH- (Lindane) 1,3,5-Trimethylbenzene
Curnene Heptachlor Vinyl acetate
DDE Hexachloro- 1,3 -butadiene Vinyl chloride (chloroethene)
Source: EPA 2002.
Guidance on Developing Conceptual Site Models 37
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Driftwood Hay Risk Assessment Scoping Meeting Project Notes
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Driftwood Bay Risk Assessment
SCOPING MEETING CHECKLIST/MEETING MINUTES

Discussion Points
o GENERAL SITE INFORMATION

o History of use (See Attached)
o Current land use (See Attached)
o Map of site
o Currently available relevant documents (See Attached)

o PURPOSE OF ASSESSMENT
o The purpose of the Driftwood Bay Radio Relay Station (RRS) risk assessment

will be to estimate and quantify any potential risks that site contamination could
pose to human health or the environment. The results of the risk assessment are
intended to guide risk management decisions at the Driftwood Bay RRS.

o Develop ACLs based on reasonably expected future use.
o Develop preliminary remediation goals based on reasonably expected future use.
o Human Health Management Goals: Cumulative carcinogenic risk goal =IX I0(5

HI goal = 1.0
o Ecological Goals: No adverse effects to sensitive species or habitat.

oD USE OF DETERMINISTIC VS. PROBABILISTIC RA TECHNIQUES
The human health risk assessment will use only deterministic techniques. No Monte
Carlo analysis will be performed.

o USE OF MULTI-INCREMENTAL SAMPLINGS o~~~ STUDY AREA
o Boundary of study area
o Use of operable units will be adjusted based on RI findings. Currently, we will

look at the Lower Camp and the Upper Camp. As data is collected the operable
units will be refined.

o) PRELIMINARY CSM
o Human health (Appendix A and Figures 2-1 and 2-3)
o Ecological (Appendix A) Also need to take a look at salmon species using the

streams (surface water and sediment samples) and comparing these results to
benchmark values. Additionally, there is a potential of adding the sea otter to the
indicator species based on F&W data. (ADEC to provide Fish and Wildlife study
on salmon and sea otters)

o Sensitive populations or environments
Five known endangered or threatened species have ranges that span the vicinity of
Unalaska Island: short-tailed albatross: humpback whales, right whales, sea otters,
and blue whales (USAF 2005). ADEC suggests looking at Fish and Wildlife Sea
Otter Surveys. During field work habitat for and presence of Sea Otters will be
determined (This may necessitate the need for a biologist to certify Sea Otter
habitat). Both moist tundra and wet tundra have been identified at the lower camp.
Due to the presence of streams in the area, wet lands are suspected to exist.

.... .. ~B-i AFC107OS5BC71014.22OO01
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o Exposure Assessment
o Current use will be based on community survey results
o Following the community survey, Jacobs will provide a table listing planned

exposure assumptions based on current land use and recreational default values
(from EPA).

o Sediment and surface water samples from the stream will be collected to assess
potential ecological impacts.

oD COPCs
o Preliminary identification of COPCs

COPCs are GRO, DRO, RRO, BTEX, PAH, VOC, metals and PCBs
o ARARs (See Attached)
o Screening criteria reference for each media of concern (Will be developed per

RA Procedures Manual)
o DATA GAPS

o Quality and quantity of available data (This data is summarized in the PA/SI)
o Additional sampling needs (Per Systematic Meetings and Site

Characterization Work Plan)
o Upcoming sampling and analysis plans (Reference Site Characterization WP)

o DEVIATIONS FROM DEC GUIDANCE OR EPA PROTOCOL

No deviations from DEC Guidance or EPA protocol are anticipated.
o LINES OF COMMUNICATION

o DEC/RP roles and responsibilities
o Procedural issues to be resolved between Jacobs and ADEC (such as sources of

screening values).
oD PUBLIC INVOLVEMENT

o Meetings needed and schedule (Will call the Native Corporations and inquire as
to whether they are interested in attending a public meeting or not. Historically,
attendance at public meetings in Dutch Harbor has been limited.)

o Wendy Svarny-Hawthorne, CEO Unalaska Corp, will be contacted to see if they
are interested in attending a public meeting.

o Public meeting tentatively scheduled for April 2nd
o Community Survey (Both Aleut and Unalaska Corps will be included in the

survey)
o SCHEDULE

o Document deliverable schedule (3/20/07) The site characterization work plan is
also planned to be submitted during the week of March I19%h

o DEC review (3/20/07-4/20/07)
o Fieldwork (6/1/07-8/3/07)

o Misc.
o Data will be collected in order to calculate landfill volume estimates.

~~~~~~~ ~....B-2 AFC-J07-05BC7101-]22-0011
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History of use: Driftwood Bay RRS was initially one of 18 Distant Early Warning (DEW)
Line stations constructed in Alaska between 1950 and 1959. Driftwood Bay RRS was made
operational in 1961 to provide reliable communications for the DEW-Line station. Originally
known as White Alice Conmnunications Systems facilities, the Alaska Air Command
redesignated these facilities as RRSs in 1969. Driftwood Bay RRS was deactivated in 1977,
and all facility buildings and structures were demolished or removed in 1991 (USAF 1998).
All facility buildings and structures were demolished or removed, and oiled sand was
excavated from the aboveground storage tank (AST) foundations in 1991 (USAF 1996). The
buildings and structures were landfilled at Top Camp in 1991.

Current land use: Dutch Harbor, the closest community to Driftwood Bay RRS, is located
approximately 13.5 air miles to the southeast. There are no residents within 4 miles of the
former facility. USAF currently owns most of the land under a Public Land Order. A variety
of land transfer options are possible. Currently, land surrounding the facility is part of the
Alaska Maritime National Wildlife Refuge and managed by USF&WS (USAF 2005).

Map of site:

Currently available relevant documents: A series of investigations and removal actions
have been completed at Driftwood Bay since the site was deactivated in 1977. Currently
available relevant documents are:

University of Alaska Anchorage. 2003. Driftwood Bay LRRS, Archaeological Survey, June
12-14, 2003: Cultural Heritage Studies-ENRI, University of Alaska Anchorage, for
the US Air Force 61] ASG, ElmendorfAFB, M1PR02040156.

United States Air Force (USAF). 2005. Preliminary Assessment/Site Investigation, Driftwood
Bay RRS, Alaska. December.

USAF. 2002. Management Action Plan, Drifwood Bay Radio Relay Station, September.

USAF. 1996. Final Preliminary Assessment/Site Investigation, Radio Relay Station,
Driftwood Bay, Unalaska Island, Alaska. January.

USAF. 2001. Preliminary Site Inspection for Closed Solid Waste Landfills at Various Remote
Air Force Installations in Alaska. Draft Report. April.

. ....... B-3 AFCJ.O7O0SBC7 IOIJ 22-01 I
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STUDY AREA
OPERABLE UNITS
For investigation purposes, the Driftwood Bay RRS has been divided into 12 sites and

two areas of concern:
Top Camp

* OTOOlI- Former Composite Building and Antenna Arrays
* FLOO9- Spill/Leak No. 1 at septic tank
* WPOO3- POL Waste Pit at composite building
* Burned Battery Area

Lower Camp
* LFOO6- old disposal site
* SS04- spill/leak No.4 at drum storage area
* SS007- spill/leak No.7 at POL tank farm
* 5S08- spill/leak NO.8 at POL pipeline

* SSO1O0- spill/leak NO.2 at former water supply pump house
* SSO11I- spill/leak No.3 at former lighting vault at runway
* Heavy Equipment Storage
* Quarry Area

B-4 AFC-107-O5BC7IO 10 -J22-001 I
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APPENDIX C

Survey Questionnaires Conducted by Jacobs Engineering Group Inc.
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Community Input Survey for Driftwood Bay Radio Relay Station
611 CES Civilian Landing Permit Section

The U.S. Air Force is asking for community input regarding current and future use at the
former Driftwood Bay Radio Relay Station on Unalaska Island. Your answers to the
following questions will help us plan for the future of the facility.

Person surveyed: Nick Lemay

Date: 17 April 2007

1 . How often do you issue landing permits for Driftwood Bay?

A civilian landing permit issued by USAF is required to legally land on the Driftwood
Bay landing strip. However, based on experience at other closed sites, others may
use the runway without permission. Such use constitutes trespass.

Prior to 2007, the last civilian landing permit issued for the Driftwood Bay landing strip
was issued in 2005 for the runway repair and to support clean sweep operations.
This permit was for a helicopter. A 2007 permit was issued for field work in
support of site characterization.

Runway use also requires a PRP number (prior permission required). T'his provision
requires runway users to contact 61 1 CBS 24 hours prior to use to obtain
permission and the PRP number. This allows 611 CES to de-conflict use and
ensure that users are aware of other activities in the area.

2. Is there a particular time of year when landing permits are issued?

Mostly in summer. The runway is not maintained in winter.

3. When was the last time you issued a landing permit for Driftwood Bay, other than
for the 2005 runway repair and the 2007 remedial investigation?

None known.

4. What did the permittees do there (hunting, fishing, berry picking, hiking,
camping, etc.)?

The primary purpose has been to support Clean Sweep operations.

611 ASG also has a policy letter that allows landing for hunting, fishing, berry picking,
hiking, camping, and similar purposes. However, no permits have been requested
for such use.

* ~~5 . How long did they stay?

I\4AE-AFCEE-03\T071-Dfifkwod BO,\~AW~R Assm Rpt'ppC -S.,, unoau\uvyCS ca~o
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Varies by project.

6. How often do they return to Driftwood Bay?

Varies.

0

0
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Community Input Survey for Driftwood Bay Radio Relay Station
Dutch Harbor Outfitters

The U.S. Air Force is asking for community input regarding current and future use at the
former Driftwood Bay Radio Relay Station on Unalaska Island. Your answers to the
following questions will help us plan for the fuiture of the facility.

Person surveyed: Dean DeCuir of North Port Rental

Date: 17 April 2007

1. When was the last time you equipped someone to go to Driftwood Bay?

2. How often do you equip groups or individuals for trips to Driftwood Bay?

3. Is there a particular time of year when people travel to Driftwood Bay?

Summer

4. Are there particular areas at Driftwood Bay where your guests prefer to go?

Popular for halibut fishing; however, they don't tend to land. Salmon fishing is a
possibility. Greg Hawthorn at Ace is really the fishing expert.

5. What did they go there to do (hunting, fishing, benry picking, hiking, camping,
etc.?

Fishing only. No hunting, but fox trapping is a possibility -- fox trapping hasn't been
popular for years. Trappers would only use the fox pelts.

6. How long did they stay?

Mostly day trips.

7. How often do individuals or groups return to Driftwood Bay?

Mostly locals. Tourists come only for bird watching and fishing. They tend to stay
closer by town and roads systems.

8. What is the typical age of the people who take trips to Driftwood Bay?

1 4PAE-AFCEE-03\T071-Dnflwod Bat\WPh\sk Assm RpMWpC . Su Quwsio.mar~'Srve-DH-D~n Deuirdo
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Wide range, from 18-60 years old.

9. Do you equip both men and women or mostly men or women for Driftwood Bay?

Mostly local folks use the area, mostly men but some women. Most of the people in

Dutch Harbor are men.

10. What areas on Unalaska Island are popular with visitors?

Accessible portions of the island, mostly closer bays.

11. Is there anything you would like to add?

IA4PAE-AFCEE-03\T071I-ThRvod BAW1Aik An.t RptAp C -S., rmiswen N-CanDcur 2
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Community Input Survey for Driftwood Bay Radio Relay Station

Dutch Harbor Outfitters

The U.S. Air Force is asking for community input regarding current and future use at the
former Driftwood Bay Radio Relay Station on Unalaska Island. Your answers to the
following questions will help us plan for the future of the facility.

Person surveyed: Greg Hawthorn of ACE

Date: 17 April 2007

1 . When was the last time you equipped someone to go to Driftwood Bay?

Greg ran a fishing camp one harbor beyond Driftwood Bay. Prior to the Selindang Au oil
spill, he traveled frequently over the summer season between Dutch Harbor, past
Driftwood Bay, to the fishing camp. The camp attracted a steady business with a
strong clientele that returned each year. The oil spill pretty much ended the
business.

2. How often do you equip groups or individuals for trips to Driftwood Bay?

No one lands at Driftwood Bay. Landing at the beach is very tricky. The area at the

mouth of the creek provides the best landing, but changes with every storn.

3. Is there a particular time of year when people travel to Driftwood Bay?

Summer

4. Are there particular areas at Driftwood Bay where your guests prefer to go?

Fishing for halibut in the bay.

5. What did they go there to do (hunting, fishing, berry picking, hiking, camping,
etc.?

Halibut fishing in the bay. There is some pink and silver salmon fishing. No body goes
on the land for berry picking, etc.

6. How long did they stay?

Day trips only - no one lands in Driftwood Bay.

7. How often do individuals or groups return to Driftwood Bay?

IA4PAE.AFCEE-03\TOII-Dufiwood Baty\ h~i Asst Rpt'pC -S.,,e Q..fioim... uny- H-C ."Hatlo do
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8. What is the typical age of the people who take trips to Driftwood Bay?

9. Do you equip both men and women or mostly men or women for Driftwood Bay?

10. What areas on Unalaska Island are popular with visitors?

11. Is there anything you would like to add?

The beach landing at Driftwood Bay is really hard.

A larger boat is required to get from Dutch Harbor to Driftwood Bay. Using a small skiff
would be very dangerous. Good captains include Christine and Dan Graves and
Scott Kerr. Even when the water in Dutch Harbor is flat calm, but head lands
between Dutch Harbor and Driftwood Bay can have high surf In addition to
storms, the tides and water flowing through the passes between the Bering Sea
and the Pacific Ocean have a large impact on the ability of boats to make the trip.
It is best to plan to travel during the neap tides.

The bugs are really bad, especially the white socks.

IA4PAE-AFCEE-03\T071-Dnftwod BAW F'Ris AssmtRpVC -SureyQu namSur -DH-Ce ~M lrno 2
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Community Input Survey for Driftwood Bay Radio Relay Station0 ~ ~~~~Transporters (PenAir, Boat Charter Operators)

The U.S. Air Force is asking for community input regarding current and future use at the
former Driftwood Bay Radio Relay Station on Unalaska Island. Your answers to the
following questions will help us plan for the future of the facility.

Name: Jeff Hancock of Aleutian Adventure Sports

Date: 23 April 2007

1 . How often do you transport passengers to Driftwood Bay?

This varies by year. None last year. However, Aleutian Adventure Sports did rent
kayaks to four people who paddled from Unalaska to Makushin Bay and back
(passing Driftwood Bay each way).

In 2005 Aleutian Adventure Sports dropped on person at Driftwood Bay who climbed
Makushin Volcano and who returned via Broad Bay (not Driftwood Bay).

Kayakers traveling on the north side of Unalaska may use Driftwood Bay for camping.

2. Is there a particular time of year when you transport passengers to Driftwood
Bay?

Summer time

3. When was the last time you transported someone to or from Driftwood Bay?

2005

4. What did they do there (hunting, fishing, berry picking, hiking, camping, etc.?

Kayak camping

Others use the area to access Makushin Volcano or to hike to Broad Bay (near Dutch
Harbor)

5. How long did they stay?

Generally over night. They may stay longer if they get weathered in.

6. How often do they return to Driftwood Bay?

1 \4PAE-AFCEE-03\T071 -Driftwood Bay\WP\isk Assmt Rpt\App C -Survey Questionnaircs\Survey-Trans -Jeff Hancock doc
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Most visitors only come once due to the costs of getting the Dutch Harbor. One of
Aleutian Adventure Sports' clients is a pair of Japanese guests that return to the
Aleutians year after year.

7. What is the typical age of the people who you transport to Driftwood Bay?

Generally 30 to 50 years old

8. Do you transport both men and women or mostly men or women?

Mostly male, some couples

9. Is there anything you would like to add?

IA\4PAE-AFCEE-03\T071-Drifiwood Bay\WP\islc Assmt Rpt\App C -Survey Questionnaires\Survey-Trans -Jeff Hawmok~do
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Community Input Survey for Driftwood Bay Radio Relay Station0 ~ ~~~~Transporters (PenAir, Boat Charter Operators)

The U.S. Air Force is asking for community input regarding current and future use at the
former Driftwood Bay Radio Relay Station on Unalaska Island. Your answers to the
following questions will help us plan for the future of the facility.

Person surveyed: Dan Magone of Magone Marine Inc.

Date: 17 April 2007

1 . How often do you transport passengers to Driftwood Bay?

Almost never since the White Alice site stopped operating.

Over the past 20 years, Dan has been to Driftwood Bay by boat and airplane.

2. Is there a particular time of year when you transport passengers to Driftwood
Bay?

Summer.

3. When was the last time you transported someone to or from Driftwood Bay?

Dan was on site to bid on demolition of the radar facility. However, Magone Marine did
not win the work.

Magone Marine last transported personnel to Driftwood Bay in 2005 in support of the
runway repair operation.

4. What did they do there (hunting, fishing, berry picking, hiking, camping, etc.?

Other than supporting military projects, people going to Driftwood Bay are generally
involved in Halibut fishing. Generally, they do not land. Landing at the beach is
very difficult and can be dangerous.

5. How long did they stay?

While supporting projects, Magone Marine's stay would be very short. Drop off and pick

up only.

6. How often do they return to Driftwood Bay?

Magone Marine drops people off in Driftwood Bay to support projects approximately
once every two years.

IA4PAE-AFCEE~3\TO71l-Dfiwood BtW R,sk A..m Rpt\pC - Surve Qutionar\Swve-Tran Magonedo
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7. What is the typical age of the people who you transport to Driftwood Bay?

8. Do you transport both men and women or mostly men or women?

9. Is there anything you would like to add?

No locally owned small aircraft land at Driftwood Bay.

I W4AE-AFCEE-03\171.Dnfwoo Ba3 Arms A.,m RpMp C- Sure utonr\unyTn aoeo



S'~~~~~~~3i ES ~~~~~~~~~2 3 156

Community Input Survey for Driftwood Bay Radio Relay Station
Transporters (PenAir, Boat Charter Operators)

The U.S. Air Force is asking for community input regarding current and future use at the
former Driftwood Bay Radio Relay Station on Unalaska Island. Your answers to the
following questions will help hs plan for the future of the facility.

Person surveyed: Echo Burgess and Mercy of PenAir

Date: 17 April 2007

1 . How often do you transport passengers to Driftwood Bay?

Mercy indicated that 3 or 4 trips had been made to Driftwood Bay over the last 9 months
that she had been working at PenAir. However, she emphasized that she was not
sure and that she only works there two days per week. She suggested that we ask
Mercy.

Mercy indicated that they fly to Driftwood Bay once or twice per year.

2. Is there a particular time of year when you transport passengers to Driftwood
Bay?

Summer

3. When was the last time you transported someone to or from Driftwood Bay?

Last summuer.

4. What did they do there (hunting, fishing, berry picking, hiking, camping, etc.?

Unknown.

5. How long did they stay?

Estimated to be 2 or 3 days.

6. How often do they return to Driftwood Bay?

7. What is the typical age of the people who you transport to Driftwood Bay?

IA4PAE-AFCEE-03\T071 -D~flwod B.,AWY~k Assmt Rptt~p C -Su~ Q.t~onam\Suz-Te.Trn PnA~rdo
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8. Do you transport both men and women or mostly men or women?

9. Is there anything you would like to add?

I \4PAE-AFCEE-03\T071-Dnftwod B)W P\Ri A.sm RpMpp C -SvyuIoni~Sre.rrsPLi~
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Community Input Survey for Driftwood Bay Radio Relay Station

Transporters (PenAir, Boat Charter Operators)

The U.S. Air Force is asking for community input regarding current and future use at the
former Driftwood Bay Radio Relay Station on Unalaska Island. Your answers to the
following questions will help us plan for the future of the facility.

Person surveyed: Jimmer of Mac Enterprise

Date: 18 April 2007

I . How often do you transport passengers to Driftwood Bay?

Once for a charter and twice personally

2. Is there a particular time of year when you transport passengers to Driftwood
Bay?

Summer time. Even then the conditions have to be ideal, the coastline is very exposed.

3. When was the last time you transported someone to or from Driftwood Bay?

*2~~~ea ers ago

4. What did they do there (hunting, fishing, berry picking, hiking, camping, etc.?

Charter: Construction and Air Force Personnel conducting runway repair activities.

Personal: Hiked around with cousin one time. Camne back once alone and hiked around

for a couple of hours.

5. How long did they stay?

Charter: No more than 8 hours

Personal: 2-3 hours on both personal trips to the area.

6. How often do they return to Driftwood Bay?

7. What is the typical age of the people who you transport to Driftwood Bay?

Charter: Mean age was about 35 years old.

* ~~~Personal: Approximately 55 years old.

IAAPAE.AFCEE-03\T071-Dlifwod BaAW~nik Assmt Rpt'ApC -Svymtonn~Src-rn-imxo
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8. Do you transport both men and women or mostly men or women?

Only men have gone over so far.

9. Is there anything you would like to add?

People once talked about going over to try and bring back some fuel oil that was left at

the old facility; however, the landing is very difficult.

IMPAE-AFCEE.03\TO7I.D~ftWOd Sa)WP\Rmsk Assm Rpt\ApC -SuvyQetoar\uvc-asJrnrdc
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Community Input Survey for Driftwood Bay Radio Relay Station
Ounalashka Corporation

The U.S. Air Force is asking for community input regarding current and future use at the
former Driftwood Bay Radio Relay Station on Unalaska Island. Your answers to the
following questions will help us plan for the fuiture of the facility.

Person surveyed: Wendy Svamy-Hawthome CEO of Ounalashka Corp.

Date: 17 April 2007

1 . How often do your members travel to Driftwood Bay?

It is unknown how often shareholders in the corporation travel to Driftwood Bay. Travel
off of the road system requires a larger boat.

OC does not monitor travel off of the road system.

Travel to McLease Lake, which is closer than Driftwood Bay, is much more common.

Travel to Driftwood Bay exposes the boat to heavy surf.

2. Is there a particular time of year when they travel to Driftwood Bay?

0 ~~Mostly summer.

3. Are there particular areas at Driftwood Bay where your members prefer to go?

None known.

4. What do they go there to do (hunting, fishing, berry picking, hiking, camping,
etc.?

Not to Driftwood Bay. McLease Lake/Reese Bay is much more popular. Pink Salmon
are available in Dutch Harbor, so no one would travel to Driftwood Bay to fish for
Pink Salmon. There is a run of red salmon in McLease Lake/Reese Bay.

5. How long do they stay?

Mostly day trips

6. How often do they return to Driftwood Bay?

Not known

7. What is the typical age of your members who travel to Dniftwood Bay?

IA41'AE.AFCEE.03\T071-Drfiwod BatW\VmMk Aesm Rpt'ApC -Surve Qu....nar.\Swve-UC Weny Hawihorudo
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Substance activities are conducted by all age groups within the native community. Only
older members were eligible to become OC shareholders.

8. Do both men and women or mostly men or women go to Driftwood Bay.?

Evenly split between men and women.

9. What areas on Unalaska Island do your members prefer for outdoor activities?

Areas close to Dutch Harbor.

10. Is there anything you would like to add?

OC Corporation has selected Driftwood Bay as part of their allotment.

OC Corporation is concerned about the landfill at lower camp.

Future use: OC Corporation's primary interest in the Driftwood Bay facility is associated
with the nearby Makushin Volcano. The corporation is considering a geothermal
power generation project that would use geothermal heat from the volcano.
Electri city costs in Dutch Harbor are very high, running up to $ 1,000 per month
for a household. If the geothermal power project at Makushin Volcano is
executed, it would possibly make use of the landing strip at Driftwood Bay, which
is the nearest one to the volcano. Other land options may be considered for a
geothermal project other than the runway. Nearby bays or less lengthy options0
may be more appropriate. Other, closer, lower temperature geothermal heat
sources are also being considered.

Tourism: The development of tourism on Unalaska is limited by the high prices charged
for air fare by Alaska Airlines and PenAir. OC Corporation does not have any
current plans to develop Driftwood Bay for tourism, but tourism development is
possible. If it were to be developed for tourism, the primary draw would be the
landing strip.

I APAE-APCEE-03\TO7I-Duftwod BaWhlkAss Rpt'ApC -SureyQudonsrenSwveUC Wendy Hawhorndoc
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Community Input Survey for Driftwood Bay Radio Relay Station
U.S. Fish and Wildlife Service

The U.S. Air Force is asking for community input regarding current and future use at the
former Driftwood Bay Radio Relay Station on Unalaska Island. Your answers to the
following questions will help us plan for the fuiture of the facility.

People surveyed: Greg Siekaniec, Refuige Manager and Kent Sundseth, Refuge

Operations Specialist - Aleutians

Date: 7 May 2007

1 . Is there a particular time of year when people travel to Driftwood Bay.?

Local folks would generally know better.

2. Are there particular areas at Driftwood Bay where people prefer to go?

3 . What do they do there (hunting, fishing, berry picking, hiking, camping, etc.)?

Potentially there would be some resource gathering, things like berry picking. However,
other areas are easier to visit. There is no big game in the area, so hunting would
not be important.

4. How long do they stay?

5 . How often do individuals or groups return to Driftwood Bay?

USF&WS has not heard of any people specifically using Driftwood Bay.

6. What is the typical age of the people who go to Driftwood Bay?

7. Do both men and women or mostly men or women go to Driftwood Bay?

8. How often do employees of USFWS go to Driftwood Bay?

IA4PAE-AFCMUS071O?-D~ftwood BAW~hR~sk Asst RpitAp C -Sure ivmxa.ires~urv-USFWS Sdeailedoc
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USF&WS personnel were flying over the area during the response to the Selendang Ayu
wreck. However, USF&WS personnel would only have very shodt visits to the
area, if any.

9. How long do they stay there?

Shodt periods, if any.

10. Are there particular areas they go to?

Little visitation to Driftwood Bay, if any. Site visits generally focus on areas of high bird
or marine mammal density. For instance, if USF&WS had a Dutch Harbor office,
it would focus efforts on monitoring sea bird colonies.

11. What do they do while they are there?

12. Are there any threatened or endangered plants or animals or species that require
special protection or management at Driftwood Bay?

In the general area, but not necessarily in Driftwood Bay. Species of potential concern
include:

Uplands: song sparrow, winter wrens, rosey finch0
Beach area: oyster catchers
Wetlands: migrating water fowl
Marine: Stellar eiders, emperor geese, sea otters, bald eagle

13. Is there anything you would like to add?

I \4PAE-AFCEE-C3\TO7I-Dnftwod BtWVhIMk Asst Rpt'ApC -S.,eQtnnmc\ure-S Stiae..doc 2
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APPENDIX D

Summary of Proposed Ecological Assessment Endpoints and Primary Indicator Species
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1700

820. 350
270
1600
390
1400
870
1.4
2700
6.3
950
580
2100
940
3400
2900
1400
3400
370
2000
I11
890
310
1200
680
2500
310

General UCL Statistica, for Full Data Sets
User Selected Options
From File WorkSheet..g.wst
Full Precision OFF
Confidence Coefficient 95%
Number of Bootstr Papprations 2000

co

General Statistica
Number of Valid Observations 29 Number of Distinct Observations 26O Raw Sta tistc Log-ransfonmed Staistc
Minimum 1.1 Minimum of Log Data 0.0953
Maximum 3400 Maximum of Log Data 8.132
Mean 1174 Mean of log Data 6.077
Median 890 SD of log Data 2311
SD 1032
Coefficient of Variation 0.879
Skewness 0.846

Relevant UCL Statistics
Normal Distribution Test Lognonnal Distribution Test
Shapiro Wilk Teal Stelatisti 0.894 Shapiro Will, Test Statistic 0 723
Shapiro WAl Critical Value 0 926 Shapiro Wilk, Critical Value 0.926
Data not Normal at 5% Significance Level Data not Lognonmal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
95% Students-UCL 1500 95% H-UCL 42112
95% UCLs (Adjusted for Skewniess) 95% Chebyshev, (MVIJF) UCL 16925
95% Adjusted-CLT UCIL 1521 97.5% Ctebyshev (MVUE) UCL 22181
95% MociffiedIt UCL 1505 99% Chebyshev (MV1JE) UCI 32505

Gamma Distinbution Test Data Distribution
kstar (bias corrected) 0.579 Data do not follow a Discemnable Distribution (0.05)

Theta Star 2026
nu star 33 6
Approximate Chii Square Value (.05) 21.34 Nonparametric Statistics
Adjusted Level of Signific~ance 0.0407 95% CILT UCL 1489
Adjusted Chii Square Value 20.76 95% Jackknife UCL 1500

95% Standard Bootstrap UCL 1479
Andorsonflafling lest Statistic 1.301 95% BootsrpI UCL 154
Anderson-Dariing 5% Critical Value 0 798 95% Hall's Bootstrap UCL 1531
KolmogorovSmirnov Teat Statistic 0.178 95% Percentile Bootstrap UCL 1486
Kolmogorov-Smirmov 5% Critc~al Value 0 171 95% BCA Bootstrap UCL 1527
Data not Gamma Distributed at 5% Significance Level 95% Chebhyshev(Meen. Sdl) UCIL 2009

97.5% Chebyshev(Mean. So) UCL 2370
Assuming Gamma Distnbution 99% Chebpyshev,(Mean. Sd) UCIL 3080

95% Approximate Gamma UCIL 1848
95% Adjusted Gamma UCIL 1900

Potential UCI to Use Use 99% Chebyshev (Mean. So) UCI 3080
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0.033
0.0036
0.0034
0.006
0.072
0.006
0.00495
0.61
0.3
0.11
0.25
0.02
0.13
0.047
0.019
0.016
0 045
0.029
0 006
0.024
0 0077
0.006
0 0057
0.14
0.065
0.0095
0.33
0.0041
0.009

General UCL Statistics for Full Data Sets
User Selected Options
From File WoricSheet h.wst
Full Preoision OFF
Confidence Coefficient 95%
Number of Bootstrap Operations 2000

co

Geeeral Statistics
Number of Valid Observations 29 Number of Distinct Observations 26

Raw Statistics Log-transformed Statistics
Minimum 0.0034 Minimum of Log Data -5.684
Maximnum 0.61 Maximum of Log Data -0,494
Mean 0.0797 Mean of log Dale -3.676
Median 0.02 SD of log Data 1.544
SD 0.136
Coefficient of Variation 1.702
Skewvness, 2 685

Relevant UCL Statistics
Normal Distribution Test Lognormal Distinbution Test
Shapiro Wilk Test Statislic 0.618 Shapiro Wilk Test Statistic 0.924
Shapiro Wilk Critical Value 0.926 Shapiro Wilk Critical Value 0.926
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distbution Assuming Lognormal Distribution
95% Students-f UCL 0.123 95% H-UCL 0 211
95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL 0 198
95% Adjusted.CLT UCIL 0,135 97.5% Chebyshev (MVUE) UCL 0.251
95% Modified-t UCL 0.125 99% Chebyshev (MVUE) UCL 0 354

Gamma Disteibution Test Data Distribution
kstar (bias corrected) 0.513 Data Follow Appr. Gamma Distribtution at 5% Significance Level

Theta Star 0 155
nu star 29.75
Approximate Chi Square Value (.05) 18 29 Nooparamericnt Statistics
Adjusted Level of Significance 0.0407 95% CLT UCL 0.121
Adjusted Chil Square Value 17.76 95% Jackknife UCL 0.123

95% Standard Bootstrap UCL 0.121
Anderson-Darting Test Statistic 1 411 95% Bootstrap-I UCL 0.15
Anderson-Darting 5% Critical Value 0.806 95% Hall's Bootstrap UCL 0.145
Kolmogorov-Sminmov, Test Statistic 0.167 95% Percentile Bootstrap UCL 0.126
Kotmogorov-Smirnov 5% Criticall Value 0.172 95% BCA Boolstrap UCL 0.136
Data follow Appor Gamma Distribution at 5% Significance Level 95% Chebyshev(Mean. Sd) UCL 0 19

97.5% Chtabyshev(Mean. Sd) UCL 0.237
Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.33

95% Approximate, Gamma UCL 0.13
95% Adjusted Gamma UCL 0.134

Potential UCL to Use Use 95% Apiproimaste Gamma UCL 0.13
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0.0013
0,000135. 0 0016
0.0029
0.014
0 0028
0 0023
o 13
0 055
0.00255
0.035
0.0048
0.03
0.01
0 0031
0 0035
0.003 1
0.00245
0.00285
0.0032
0.00 13
0.00285
0.0011
0 032
0 016
0 00455
0 074
0 0019
0.0005

General UCI Statistics tor Full Data Sets
User Selected Options
From File WorkSheeti w~st
Full Precision OFF
Confidence, Coeffcient 95%
Numbter of Bootstrap Operations 2000

co

General Statistics. Number of Valid Observations 29 Number of Distinct Observations 27

Rawv Statistics Log-transformed Statistics
Minimrum 1.35E-04 Minimum of Log Data -8.91
Maximum 0 13 Maximum of Log Data -2,04
Mean 0 0153 Mean of log Data -5 356
Median 0 0031 SD of log Data 1.546
SD 0.0283
Coefficient of Vaniation 1.845
Skewness 2.95

Relevant UCL Statistics
Normal Distribution Test Lognormal Distribution Test
Shapiro Wilk, Test Statistic 0.57 Shapiro Wilk Test Statistic 0.941
Shapiro Wilt Critcal Value 0 926 Shapiro Wilk Critical Value 0.928
Data not Normal at 5% Signifficance Level Data appear Lognornnal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
95% Student's-I UCL 0,0243 95% H-UCL 0,0394
95% UCLs (Adjusted for Skewvness) 95% Chebyshev (M'AJE) UCI 0,0371
95% Adjusted-CILT UCL 0,0271 97.5% CIhebyshev (MVUE) UCL 0 047
95% Modified-t UCL 0.0248 99% Chebyshev (MVUE) UCI 0.0663

Gamma Distnibution Test Data Distnibutiori
kstar (bias corrected) 0.501 Data appear Lognormal at 5% Significance Level

Theta Star 0 0306
nlu star 29.08
Approximate Chi Square Value (.05) 17 77 Nonparametnc Statistics
Adjusted Level of Significance 0.0407 95% CIT UCL 0.024
Adjusted Chi Square Value 17 24 95% Jackknife UCL 0 0243

95% Standard Bootstrap UCL 0 0237
Anderson-Darting Test Statistic 2.061 95% Botstrap-I UCL 0.0325
Anderson-Darting 5% Critical Value 0.808 95% Hall's Bootstrap UCIL 0 0414
Kotmogoro-Simiio Test Statistic 0.28 95% Percentile Bootstrap UCL 0 0242
KolmogorovSmirnov 5% Critical Value 0.172 95% BCA Bootstrap UCL 0.0277
Data not Gamma Distributed at 5% Significance Level 95% Chebayshev(Mean, Sd) UCL 0.0382

97.5% Cielbyshev(Mean. Sd) UCIL 0.0482
Assuming Gamma Distnibution 99% Chebyshev(Mean, Sd) UCI 0 0676

95% Approximate Gamma UCL 0,0251
95% Adjusted Gamma UCL 0 0259O Potential UCL to Use Use 95% Chebyshev (MVUE) UCL 0.0371
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0.044
0.005
0.00475
0.005
0.0037
0.004
0.00345
0.005
0 00345
0.0046
0.0034
0.00495
0.0039
0 0041
0.029
o coss
0.14
0.092
0.063
0.51
0.01
0.21
0 00275
0.016
0.0028
0 007
0. 0032
0 0027
0.0042

General UCL Statistics for Full Data Sets
User Selected Options
From File WorkSheeldjwst
Full Precision OFF
Confidence Coefficient 95%
Number of Bootstrap Operations 2000

co

General Statistics
Number of Valid Observations 29 Number of Distinct Observations 26

Raw Statistics Log-transfonmed Statistics0
Minimum 0 0027 Minmumn of 109 Data -5.915
Maximum 0.51 Maximum of Log Data -0.673
Mean 0 0413 MeanoftlogDoaw -4.653
Median 0 00495 SD of log Data 1 477
SD 0.102
Coefficient of Variation 2 468
Skewness 3 917

Relevant UCL Statistics
Normal Distriobuton Test Lognormal Distribution Test
Shapiro WAl Test Statistic 0 437 Shapiro WAl Test Statistic 0.765
Shapiro WAl Crntical Value 0.926 Shapiro WIlk Critical Value 0 926
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Nonnal Dmisrbto Assuming Lognormal Distribution
95% Student's-I UCL 0.0735 95% H-UCL 0.0669
95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCt 0 0659
95% Adjusted-CIT UCL 0 0871 97 5% CJhebyshev (MVUJE) UCIL 0.083
95% Modified-I UCL 0 0757 99% Chebyshev (MVUE) UCL 0.117

Gamma Distribution Test Data Distribution
itstar (bias corrected) 0.419 Data do not follow a Discernabte Distribution (0.05)

Theta Star 0.0985
nlu star 24.3
Approximate Chi Square Value (05) 14 08 Nonparametric Statistics
Adjusted Level of Significance 0 0407 95% CLT UCL 0 0724
Adjusted Chi Square Value 13.61 95% Jackknife UCL 0 0735

95% Standard Bootstrap UCL 0.0723
Anderson-Carfing Test Statistic 4.207 95% BootstrapAt UCL 0 127
Anderson-Calling 5% Cntical Value 0 825 95% Halirs Bootstrap UCL 0 179
Kolmogoro-Smimov Test Statistic 0.338 95% Percentite Bootstrap LJCL 0.0739
Kolrnogorov-Smimnov 5% Cntical Value 0.173 95% BCA Bootstrap UCIL 0.0917
Data not Gamma Distributed at 5% Significance Level 95% CtiebyshevMean. Sd) UCL 0 124

97 5% ChelbyshevMean, Sd) UCL 0 159
Assuming Gamma Distributon 99% Cihebyshev(Mean. Sd) UCL 0 229

95% Approximate Gamma UICI 0 0713
95% Adjusted Gamma UCL 0.0737

Potential UCL to Use Use 99% Chebyshev (Mean. Sd) UCL 0.229
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0.206. 0 00785
0.00735
0 0081
0.0057
0.008
0 0053
0.00795
0 0053
o 00705
0 .0053
0 00765
0.013
O.00635
0.24
0 0087
0.67
0.476
0 1
2.11

0 0155
0.774
0 0042
0 048
0.0043
0.011
0.0049
0 00415
0.0065

General UCL Statistics for Full Data Sets
User Selected Options
From File WorkSheet-1k wst
Full Precision OFF
Confidence Coefficient 95%
Numnber of Bootstrap Operations 2000

co

General Statistics
Number of Valid Observations 29 Number of Distinct Observations 27. Raw Statistics Log-transformned Statistics
Minimum 0.00415 Minimum of Log Data -5,485
Maximumn 2.11 Maximum of Log Data 0.747
Mean 0 1 65 Mean of log Data -3.915
Median 0 00795 SD of tog Data 1.879
SD 0 425
Coeffidenit of Vanation 2.578
Skewness 3 834

Relevant OCL Statistics
Normal Disunbution Test Lognormal Dfitstrbuton Test
Shapiro Wilk Test Statistic 0.443 Shapiro Wilk Test Statistic 0.752
Shapiro Wok1 Cnitical Value 0 926 Shapiro Wilk Critical Value 0.926
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distnbution Assuming Lognonnal Distribution
95% Student's-I UCL 0 299 95% Hl-ICL 0,429
95% UCI-s (Adjusted for' Skewness) 95% Chebyshev (M.VUJE) UCL 0.303
95% Adjusted-CLT UCI 0.355 97.5% Chebyshev (MVUE) UCL 0.39
95% Modifled-tUCL 0 308 99% ChebyshevQ(WVUE) UCIL 0 561

Gamma Distribution Test Data Distribution
kstar (bias corrected!) 0,312 Data do not follow, a Discemable Distibution, (005)

Theta Star 0.528
nu star 18.11
Apiproximate Chii Square Value (.05) 9.472 Norparametric Statistic
Adjusted Level of Significance 0.0407 95%A CLT UCL 0.295
Adjusted Chii Square Value 9.099 95% Jackknife UCI 0.299

95% Standard Bootstrap UCL 0.294
Anderson-Darling Test Statistic 4.34I7 95% Bootstrap-t UCL 0.484
Anderson-Darling 5% Critical Value 0.851 95% Hall's Bootstrap UCL 0 693
Kolmogorov-Smimov, Test Statistic 0.365 95% Percentile Bootstrap IJCL 0.31
Kolmnogoro-Smimnos% Critical Value 0.176 95% BCA Bootstrap UCL 0.384
Data not Gamma Distributed at 5% Significance Level 95% Ghebyshev(Mean, Sd) UCL 0 509

97.5% Chebyshev(Mean. Sa) UCL 0.657
Assuming Gamma Distnbution 99% Chiebyshev(Mean. Sd) UCL 0 95

95% Approximnate Gamma UCL 0.315
95% Adjusted Gamma UCL 0.328

Potential UCL to Use Use 99% Chiebyshev (Mean. Sd) UCI 0.95
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7.9

1 5

820
2
0.73

General UCL Statistics for Full Data Sets
User Selected Options
From File WorkSheertImwst
Full Precision OFF
Confidence Coefficient 95%
Numbher of Bootstrap Operations 2000

co

General Statistics
Number of Valid Observations 6 Number of Distinct Observations 6

Raw Statistics Log-transformed Statistics
Minimum 0.73 Minimum of Log Data -0.315
Maximum 82 Maximum of Log Data 4.407
Mean 18 32 Mean of logfDama 1.732
Median 5.1 SD of log Data 1.691
SD 31 65
Coefficient of Variation 1 727
Skewness 2 302

Warning: A sample size of 'n = 6 may not adequate enough to compute meaningfuil and reliable test statlistics and estimates!

It is suggested to collect at least S to 10 observations using these statistical methods!
If possible compute and colect Data Quality Objectives (DQO) based sample size and analytical results

Warning: There am only 6 Values in this data
Note: It should be0 noted that even though bootstrap methods may be performed on this data set,
the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-1 5 observations.

Relevant UCL Statistics
Normal Distribution Test Logrnorrmal Distnibution Test
Shapiro Wilk Test Statistic 0 635 Shapira Wilk Test Statistic 0.9r3
Shapiro Wilk Critical Value 0.788 Shapiro Wilk Critical Value 0.7188
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
95% Student's-t UCL 44 35 95% H-UCL 3395
95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL 60.14
95% Adjusted-CLT UCL 52.54 97 5% Chebyshev (MVUE) UCL 79.25
95% Modified-t UCL. 46 38 99% Chebyshev (MVUE) UCL 116 8

Gamma Distribution Test Data Distribution
kstar (bias coreced) 0.378 Data appear Gamma Distributed at 5% Significance Level

Theta Star 48.42
flu star 4.541
Approximate Chi Square Value (.05) 0 946 Nonparametnec Statistics
Adjusted Level of Significance 0.0122 95% CLT UCL 39 57
Adjusted Chi Square Value 0.488 95% Jackknife UCL 44.35

95% Standard Bootstrap UCL 37.43
Anderson-Darling Test Statistic 0 438 95% Bootstrap-t UCIL 170.1
Anderson-Darling 5% Critical Value 0 734 95% Hall's Bootstrap UCL 184.3
Kolmogorov-Smimov Test Statistic 0.24 95% Percentile Bootstrap UCL 42.05
Kolmogorov-Smimov 5% Critical Value 0.348 95% BCA Bootstrap UCL 46.38
Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 74 63

97.5% Chebyshev(Mean, Sd) UCL 99
Assuming Gamma Distribution 99% Chebyshev(Mean, Sdt) UCL 146 9

95% Approximate Gamma UCL 87.91
95% Adjusted Gamma UCL 170 6

Potential UCL to Use use 95% Approximate Gamma UCL. 87 91
Recommended UCL exceeds the maximum observation
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General UCL Statistics for Full Data Sets
User Selected Options
From File WorkSheet-m.wst
Full Precision OFF
Confidence Coefficient 95%
Number of Bootstrap Operations 2000

co

General Statistics
Number of Valid Observations 6 Number of Distinct Observations 5

Raw Statistics Log-transformed Statistics
Minimum 0.096 Minimum of Log Data -2.343
Maximum 4 2 Maximum of Log Data 1.435

Mean 0.981 Mean of log Data -0.803
Median 0.42 SD of log Data 1.265

SD 1.585
Coefficient of Variation 1.616
Skewness 2.393

Warning: A sample size of n = 6 may not adequate enough to compute meaningful and reliable test statistics and estimates!

it is suggested to collect at least 8 to 10 observations using these statistical methodsl
If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

O Warning: There are only 6 Values in this data
Note: It should be noted that even though bootstrap methods May be performed on this data set,
the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-1 5 observations.

Relevant UCL Statistics
Normal Distribution Test Lognontial Distribution Test
Shapiro Wilk Test Statistic 0.594 Shapiro Wilk Test Statistic 0.908

Shapiro Wilk Critical Value 0.788 Shapiro Wilk Critical Value 0.788
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
95% Students-t UCL 2.285 95% H-UCL 17.26

95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL 2.622
95% Adjusted-CILT UCL 2.721 97.5% Chebyshev (MVUE) UCL 3.399
95% Modified-t UCL 2.39 99% Chebyshev (MVIJE) UCL 4.925

Gamma Distribution Test Data Distinbution
kstar (bias corrected) 0.492 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 1.994
nu star 5.904
Approximate Chi Square Value (.05) 1.591 Noniparametric Statistics
Adjusted Level of Significance 0.0122 95% OLT UCL 2 045
Adjusted Chi Square Value 0.916 95% Jackknife UJOL 2.285

95% Standard Bootstrap UCL 1,971

Anderson-Darling Test Statistic 0.706 95% Bootstrap-t UCL 9.521
Anderson-Darfing 5% Critical Value 0.721 95% Hall's Bootstrap UCL 9.96
Kolmogorov-Smimov Test Statistic 0.363 95% Percentile Bootstrap UCL 2.241
Kolmogorov-Smimov 5% Critical Value 0.343 95% BOA Bootstrap UCL 2.33

Data foillo Appr. Gamma Distinbution at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 3.802
97.5% Chebyshev(Mean, Sd) UCL 5 022

Assuming Gamma Distribution 99% Chebyshev(Meain, 3d) IJCL 7.42
95% Approximate Gamma UJCL 3.64
95% Adjusted Gamma UCL 6.323

Potential UCL to Use Use 95% Approximate Gamma UCL 3.64
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Genera: UCL Statistics for Full Data Sets
User Selected Options
From File WorkSheet-e.wst
Full Precision OFF
Confidence Coefficient 95%
Number of Bootstrap Operations 2000

co

General Statistics
Number of Valid Observations 4 Number of Distinct Observations 4

Warning: This data set only has 4 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!
The data set for variable CO was not processed!

It is suggested to collect at least 8 to 1 0 observations before using these statistical methods!
If possible, compute and collect Data Ouality Objectives (D00) based sample size and analytical results.
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General UCL Statistics for Full Data Sets
User Selected Options
From File WorkSheetwut
Full Precision OFF
Confidence Coefficient 95%
Number of Bootstrap Operations 2000

co

General Statistics
Number of Valid Observations 1 9 Number of Distinct Observations 19

Raw Statistics Log-transformed Statistics
Minimum 0.89 Minimum of Log Data -0 117
Maximum 17000 Maximum of Log Data 9 741
Mean 3308 Mean of log Data 4.914
Median 25 SD of log Data 3.504
SD 5194O Coefficient of Variation 1.57
Skewness 1.523

Relevant UCL Statistics
Normal Distribution Test Lognormal Distnbution Test
Shapiro Wilk Test Statistic 0.703 Shapiro W'ilk Test Statistic 0.881
Shapiro Wilk Critical Value 0.901 Shapiro Wilk Critical Value 0,901
Data not Normal at 5% Significance Level Data not Lognomial at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
95% Student's-t UCL 5374 95% H-UCL 20844848
95% UJCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL 77003
95% Adjusted-CILT UCL 5713 97.5% Chebyshev (MVUE) UCL 103401
95% Modiffied-t UCL 5444 99% Chebyshev (MVUE) UCL 155256

Gamma Distribution Test Data Distribution
kstar (bias corrected) 0,226 Data do not follow a Discemnable Distribution (0 05)

Theta Star 14664
nu star 8 573
Approximate Chi Square Value (05) 3 071 Noniparametric; Statistics
Adjusted Level of Significance 0 0369 95% CILT UCL 5268
Adjusted Chi Square Value 2.789 95% Jackknife UCL 5374

95%/ Standard Bootstrap UCL 5191
Anderson-Darling Test Statistic 1 157 95% Bootstrap-I UCL 5998
Anderson-Darling 5% Critical Value 0 876 95% Ha~lls Bootstrap UCL 5367
Kolmogorov-Smitmov, Test Statistic 0 267 95% Percentile Bootstrap UCL 5383
Kolmogorov-Smimnov 5% Critical Value 0.219 95% BCA Bootstrap UCL 5753
Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sdt) UCL 8502

97.5% Chebyshev(Mean, Sd) UCL 10750
Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 15165

95% Approximate Gamma UCL 9235
95% Adjusted Gamma UCL 10166

Potential UCL to Use Use 95% Halrs Bootstrap UCL 5367
In Case Bootstrap t and/or Hall's Bootstrap yields an unreasonably large UCL value, use 97 5% or 99% Chebryshev (Mean, Sd) UCL
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General UCL Statistics for Full Data Sets
User Selected Options
From File WorkSheet.wst
Full Precision OFF
Confidence Coefficient 95%
Number of Bootstrap Operations 2000

co

General Statistics
Nunmber of Valid Observations 19 Number of Distinct Observations 1 8

Rayw Statistics Log-transformed Statistics
Minimum 0.95 Mininmumof LogoData -0.0513
Maximum 17000 Maximum of Log Data 9.741
Mean 1717 Mean of log Data 5.141
Median 120 SD of log Data 2.542
SD 4022
Coefficient of Variation2.4
Skewvness 3.468

Relevant ULt Statistics
Normal Distribution Test Lognormal Distribution Test
Shapiro Wilk Test Statistic 0.48 Shapiro Wilk Test Statistic 0.965
Shapiro Wilk Critical Value 0.901 Shapiro Wilk Critical Value 0.901
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
95% Student's-t UCL 3317 95% H-UCIL 99244
95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL 10443
95% Adjusted-CLT UCL 4019 97.5% Chebyshev (MVUE) UCL 13850
95% Modfified-I UCL 3439 99% Chebayshev (MVUE) UCL 20541

Gamma Distribution Test Data Distribution
kstar (bias corrected) 0.287 Data Follow Appr Gamma Distribution at 5% Significance Level

Theta Star 5985
nu star 10.9
Approximate Chii Square Value (.05) 4.513 Noniparametric Statistics
Adjusted Level of Significance 0.0369 95%/ CLT UCIL 3235
Adjusted Chii Square Value 4.159 95%/ Jackknife UCL 3317

95%/ Standard Bootstrap UCL 3202
Anderson-Darling Test Statistic 0.848 95% Bootstrap-I UCL 8383
Anderson-Darling 5% Critical Value 0.843 95% Hall's Bootstrap UCL 9385
Kolmogorov-Smlrnov Test Statistic 0.211 95% Percentile Bootstrap UCIL 3362
Kolmogorov-Smimnov 5% Critical Value 0.215 95% BCA Bootstrap UCL 4309
Data follow Appir. Gamma Distribution at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 5739

97.5%/ Chebyshev(Mean, Sd) UCL 7479
Assuming Gamma Distribution 99% Chebyshev(Mean. Sd) UCL 10897

95% Approximate Gamma UCL 4148
95% Adjusted Gamma UCIL 4501

Potential UCL to Use Use 95% Adjusted Gamma UCL 4501
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General UCL Statistics for Full Data Sets
User Selected Options
From File WorkSheet a.wst
Full Precision OFF
Confidence Coefficient 95%
Number of Bootstrap Operations 2000

co

General Statistics
Number of Valid Observations 1 8 Number of Distinct Observations 1

Raw Statistics Log-transformed Statistics
Minimum 2.40E-04 Minimum of Log Data -8.335
Maximum 0.23 Maximum of Log Data -1.47
Mean 0.0472 Mean of log Data .4.869. Median 0.00795 SD of log Data 2.421
SD 0.0716
Coefficient of VariatIon 1.515
Skewness 1.653

Relevant UCL Statistics
Nonral Distribution Test Lognormal Distribution Test
Shapiro Wilk Test Statistic 0 71 Shapiro Wilk Test Statistic 0.917
Shapiro Wilk Critical Value 0.897 Shapiro Wilk Critical Value 0.897
Data not Nonnal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognornial Distribution
95% Student's-t UCL 0.0766 95% H-UCL 2.855
95% UCI-s (Adjusted for Skewness) 95% Chelbyshev (MVUE) UCL 0.358
95% Adjusted-CLT UCL 0.082 97.5% Chebyshev (MVUE) UCL 0.473
95% Modified-t UCL 0.0777 99% Chelbyshev (MVUE) UCL 0.701

Gamma Distribution Test Data Distribution
k star (bias corrected) 0.343 Data appear Gamma Distributed at 5% Significance Level
Theta Star 0.138
nu star 12.35
Approximate Chi Square Value (.05) 5.459 Nonparametric Statistics
Adjusted Level of Significance 0.0357 95% CLT UCL 0.075
Adjusted Chi Square Value 5.025 95% Jackknife UCL 0 0766

95% Standard Bootstrap UCIL 0.0742
Anderson-Darling Test Statistic 0.509 95% Boortstrap4t UCL 0.0932
Anderson-Darling 5% Critical Value 0.828 95% Hall's Bootstrap UCL 0.0794
Kolmogorov.Smirnov Test Statistic 0.134 95% Percentile Bootstrap UCL 0.0766
Kolmogorov-Smimov 5% Critical Value 0.219 95% ECA Bootstrap UCL 0.0816
Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean. Sd) UCL 0.121

97.5% Chebyshev(Mean, Sd) UCL 0 153
Assuming Gamma Distribution 99% Chebyshev(Mean, Sdi) UCL 0.215

95% Approximate Gamma UCL 0.107
95% Adjusted Gamma UCL 0.116

Potential UCL to Use Use 95% Adjusted Gamma UCL 0.116

i~l.A~c~T~lOitCd.Wa.k Aiwi ~* r.PfoJ t...ISn .
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General UCL Statistics for Full Data Sets
User Selected Options
From Fite WorkSheet-b.wst
Full Precision OFF
Confidence Coefficient 95%
Number of Bootstrap Operations 2000

co

General Statistics
Number of Valid Observations 16 Number of Distinct Observations 12

Raw Statistics Log-transformed Statistics
Minimum 0.00235 Minimum of Log Data 46053
Maximum 3 SMaximum of Log Data 1.099
Mean 0.218 Mean of log Data -5.023
Median 0.00343 SD of log Data 2.053
SD 0.75
Coefficient of Variation 3 443
Skewness 3.868

Relevant UCL Statistics
Normal Distribution Test Lognormal Distribution Test
Shapiro Wilk Test Statistic 0.327 Shapiro Wilk Test Statistic 0.496
Shapiro Wilk Critical Value 0.887 Shapiro Wilk Critical Value 0.887
Data not Normal at 5% Significance Level Data not Lognorrnal at 5%/ Significance Level

Assuming Normal Distribution Assuming Lognoirmal Distribution
95% Students-t UCL 0.546 96% H-UCL 0.61
95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL 0.143
95% Adjusted-CILT UCL 0.72 97.5% Chebyshev (MVUE) UCL 0.188
95% Modified-t UCL 0.677 99% Chebyshev (MVUE) UCL 0.276

Gamma Distribution Test Data Distribution
k star (bias corrected) 0.211 Data do not follow a Discemnable Distribution (0.05)
Theta Star 1.03
nu star 6.765
Approximate Chi Square Value (.05) 2.043 Nonparamnetric Statistics
Adjusted Level of Significance 0.0335 95% CILT UCL 0.526
Adjusted Chi Square Value 1.761 95% Jackknife UCIL 0.546

95% Standard Bootstrap UCL 0.507
Anderson-Darling Test Statistic 4 577 95% Bootstrap-t UCL 286.8
Anderson-Darling 5% Critical Value 0.875 95% Hall's Bootstrap UCL 50.26
Kolmogorov-Smimov Test Statistic 0.53 95% Percentile Bootstrap UCL 0.566
Kolmogorov-Smrimov 5%/ Critical Value 0.237 95% RCA Bootstrap UCL 0.752
Data not Gamma Distributed at 5% Significancoe Level 95% Chebyshev(Mean. Sd) UCL 1.035

97.5% Chebyshev(Mean, Sd) UCL 1.389
Assuming Gamma DIstribution 99% Chebyshev(Mean. Sid) UCL 2.083

95% Approximate Gamma UCL 0.721
95% Adjusted Gamma UCIL 0.837

Potential UCL to Use Use 99% Chebyshev (Mean, Sdl) UCL 2.083
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General UCL Statistics for Full Data Sets
User Selected Options
From File WorkSheet.wst
Full Precision OFF
Confidence Coefficient 95%
Number of Bootstrap Operations 2000

co

General Statistics
Number of Valid Observations 4 Number of Distinct Observations 4

Warning: This data set only has 4 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!
The data set for variable CO was not processed!

It is suggested to collect at least 8 to 1 0 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DOO) based sample size and analytical results.

W~40M-ArE-3To7O1r~a BaO4P~ AST RPM*PF -PR~JL sc~~n~6UCLc.x
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General UGL Statistics for Full Data Sets
User Selected Options
From File WorkSheet-d.wst
Full Precision OFF
Confidence Coefficient 95%
Number of Bootstrap Operations 2000

co

General Statistics
Number of Valid Observations 12 Number of Distjnct Observations 12

Raw Statistics Log-transformed Statistics

Minimum 3.78 Minimum of Log Data 1.33

Maximum 72200 Maximum of Log Data 11.19

Mean 12978 Mean of log Data 6.533

Median 2128 SD of log Data 3.586

SD 22515
Coefficient of Variation 1.735
Skewness 2.13

Relevant UCL Statistics
Normal Distribution Test Lognormal Distribution Test
Shapiro Wilk Test Statistic 0.655 Shapiro Wilk Test Statistic 0.909

Shapiro Wilk Critical Value 0.859 Shapiro Wilk Critical Value 0.859

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

95% Student's-t UCL 24650 95% H-UCL 4.28E+09

95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL 300408

95% Adjusted-CLT UCIL 27939 97.5% Chebyshev (MVUE) UCL 404234

95% Modified-t UCL 25316 99% Chebyshev (MVUE) UCL 608179

Gamma Distribution Test Data Distribution
k star (bias corrected) 0.238 Data appear Gamma Distributed at 5% Significance Level

Theta Star 54590
nu star 5.706
Approximate Chi Square Value (.05) 1.491 Nonparametric Statistics

Adjusted Level of Significance 0.029 95% CLT UCIL 23669

Adjusted Chi Square Value 1.189 95% Jackknife UCL 24650
95% Standard Bootstrap UCL 23569

Anderson-Darling Test Statistic 0.39 95% Bootstrap-t UCL 51960

Anderson-Darling 5% Critical Value 0.848 95% Hall's Bootstrap UCL 73989

Kolmogorov-Smimov Test Statistic 0.17 95% Percentile Bootstrap UCL 24262

Kolmogorov-Smimov 5% Critical Value 0.269 95% BOA Bootstrap UCL 27130

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UICL 41308
97.5% Chebyshev(Mean, Sd) UCL 53567

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 77647
95% Approximate Gamma UCL 49652
95% Adjusted Gamma UCL 62275

Potential UCL to Use Use 95% Adjusted Gamma UCL 62275

IWM.FE-CEE-Of071-D~k~ BAWP~Asfl RpmP F- PRLILC WMO'UL Ik
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General UCL Statistics for Full Data Sets
User Selected Options
From File WorkSheet-c.wst
Full Precision OFF
Confidence Coefficient 95%
Number of Bootstrap Operations 2000

co

General Statistics
Number of Valid Observations 15 Number of Distinct Observations 15

Raw Statistics Log-trainsformed Statistics
Minimum 27 Minimum of Log Data 3.296
Maximum 11000 Maximum of Log Data 9.306
Mean 1358 Mean of log Data 5.313
Median 110 SD of log Data 1.922O SD 3069
Coefficient of Variation 2.26
Skewness 2.78

Relevant UCL Statistics
Normal Distribution Test Lognormal Distribution Test
Shapiro Wilk Test Statistic 0.503 Shapiro Wilk Test Statistic 0.883
Shapiro Wilk Critical Value 0.881 Shapiro Wilk Critical Value 0.881
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
95% Student's-t UCL 2754 95% H-tJCL 12418
95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUJE) ULC 3420
95% Adjusted-CLT UCE 3269 97.5% Chebyshev (MVUE) UCL 4476
95% Modified-t CLC 2849 99% Chebyshev (MVILE) ULC 6550

Gamma Distribution Test Data Distribution
k star (bias corrected) 0.327 Data appear Lognormal at 5% Significance Level
Theta Star 4153
nu star 9.81
Approximate Chi Square Value (.05) 3.824 Nonparametric Statistics
Adjusted Level of Significance 0 0324 95% CET ULC 2661
Adjusted Chi Square Value 3.376 95% Jackknife UICL 2754

95% Standard Bootstrap UCE 2584
Anderson-Darling Test Statistic 1.476 95% Bootstrap-t ULC 11289
Anderson-Darling 5% Critical Value 0.824 95% Hall's Bootstrap UCL 10182
Kolmogorov-Smnimov Test Statistic 0.264 95% Percentile Bootstrap LICE 2789
Kolmogorov-Smimov 5% Critical Value 0.238 95% RCA Bootstrap CLC 3430
Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) ULC 4812

97.5% Chebyshev(Mean. Sdt) ULC 6307
Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 9242

95% Approximate Gamma ULC 3485
95% Adjusted Gamma UCL 3947

Potential ULC to U~se LUse 99% Chebyshev (MVUE) UCE 6550
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General UCL Statistics for Full Data Sets
User Selected Options
From File WorkSheet-n.wst
Full Precision OFF
Confidence Coefficient 95%
Number of Bootstrap Operations 2000

co

General Statistics
Number of Valid Observations 2 Number of Distinct Observations 2

Warning: This data set only has 2 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!
The data set for variable CO was not processed!

It is suggested to collect at least 8 to 1 0 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DOO) based sample size and analytical results.
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9500. 7.7
General UCL Statistics for Full Data Sets

User Selected Options
From File WorkSheet-o.wst
Full Precision OFF
Confidence Coefficient 95%
Number of Bootstrap Operations 2000

co

General Statistics
Number of Valid Observations 2 Number of Distinct Observations 2

Warning: This data set only has 2 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!
The data set for variable CO was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

1 4PASAFCEE-O3TO71i-0it*o BaWiakM As~ RW,~ F -PRO4JLcjaosut
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General UCL Statistics for Full Data Sets
User Selected Options
From File WorkSheetp.wst
Full Precision OFF
Confidence Coefficient 95%
Number of Bootstrap Operations 2000

co

General Statistics
Number of Valid Observations 3 Number of Distinct Observations 3

Warning: This data set only has 3 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!
The data set for variable CO was not pmocessedl

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

I4WPAE-AFEE-3T07,-1aco 8a.WP A~ RPMMp r PROJLCadt6ltcox
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General UCL Statistics for Full Data Sets
User Selected Options
From File WorkSheet q.wst
Full Precision OFF
Confidence Coefficient 95%
Number of Bootstrap Operations 2000

co

General Statistics
Number of Valid Observations 3 Number of Distinct Observations 3

Warning: This data set only has 3 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!
The data set for variable CO was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (000) based sample size and analytical results.

IWPAE-~CEE-3T071-Ofifl Bo.YPV~~ Asu Rp4Ap F .PRotL catM-UC IJC ~z
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General UCL Statistics for Full Data Sets
User Selected Options
From File WorkSheet-r.wst
Full Precision OFF
Confidence Coefficient 95%
Number of Bootstrap Operations 2000

co

General Statistics
Number of Valid Observations 3 Number of Distinct Observations 3

Warning: This data set only has 3 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!
The data set for variable CO was not processed!

It is suggested to collect at least 8 to IO observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

I IWpA-OcE~T071-Oifv.o B.AtfM~ Ma RptVp F -PntJI CaM 0r4\_UL CSI. A
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General UCL Statistics for Full Data Sets
User Selected Options
From File WorkSheet-s.wst
Full Precision OFF
Confidence Coefficient 95%
Number of Bootstrap Operations 2000

co

General Statistics
Number of Valid Observations 3 Number of Distinct Observations 3

Warning: This data set only has 3 observationsl
Data set is too small to compute reliable and meaningful statistics and estimates!
The data set for variable CO was not processed!

It is suggested to collect at least 8 to 1 0 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (000) based sample size and analytical results.

iMPAE-AFCEE-03\T071-Dritwod8a~Wik AsksntRpMppF -PROUCL Caklt..bos5 JCL.cbsd
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General UCI Statistics for Full Data Sets
User Selected Options
Fmom File WorkSheet-t.wst
Full Precision OFF
Confidence Coefficient 95%
Number of Bootstrap Operations 2000

co

General Statistics
Number of Valid Observations 3 Number of Distinct Observations 3

Warning: This data set only has 3 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!
The data set for variable CO was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DOO) based sample size and analytical results.

1 ~4pA-ffCEE-OT071-ritao BatW~~k Asat RPM, F -PROUM- CejfrsM MCL c~
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General UCL Statistics for Full Data Sets
User Selected Options
From File Wor*Sheet-u.wst
Full Precision OFF
Confidence Coefficient 95%
Number of Bootstrap Operations 2000

co

General Statistics
Number of Valid Observations 3 Number of Distinct Observations 3

Warning: This data set only has 3 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!
The data set for variable CO was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DOO) based sample size and analytical results.

I WPA5.MEE~TO7-OZhvo B.AyIP~s Asm RrIM, F -PMOtL nadtrnO L ftx
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General UCL Statistics for Full Data Sets
User Selected Options
From File WorkSheet-v.wst
Full Precision OFF
Confidence Coefficient 95%
Number of Bootstrap Operations 2000

co

General Statistics
Number of Valid Observations 3 Number of Distinct Observations 3

Warning: This data set only has 3 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!
The data set for variable CO was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (000) based sample size and analytical results.

iI4PAE-AFCEE T0 71O~-uitwo BatYk As~r RPMW~F-PRV . e tmOAC
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General UCL Statistics for Full Data Sets
User Selected Options
From File WorkSheet-w.wst
Full Precision OFF
Confidence Coefficient 96%
Number of Bootstrap Operations 2000

co

General Statistics
Number of Valid Observations 2 Number of Distinct Observations 2

Warning: This data set only has 2 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!
The data set for variable CO was not processed!

It is suggested to collect at least B to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.
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General UCL Statistics for Full Data Sets
User Selected Options
From File WorkSheet-x.wst
Full Precision OFF
Confidence Coefficient 95%
Number of Bootstrap Operations 2000

co

General Statistics
Number of Valid Observations 7 Number of Distinct Observations 7

Raw Statistics Log-transformed Statistics
Minimum 2 34 Minimum oftLog Data 0 85
Maximum 8990o Maximum of Log Date 11.41
Mean 13595 Mean of log Data 5.701
Median 90.4 SD of log Data 3.528
SD 33669
Coefficient of Variation 2 476
Skewness 2.639

Warning: A sample size of n = 7 may not adequate enough to compute meaningftul and reliable test statistics and estimates!

Illis suggested to collect at least 810o 10 observations using these statistical methods!
If possible compute and collect Data Quality Objectives (D00) based sample size and analytical results.

Warning: There arm only 7 Values in this data
Note: It should be noted that even though bootstrap methods may be performed on this data set,O the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on dala sets having morn than 10-IS5 observations.

Relevant UCL. Statistics
Normal Distribution Test Lognormal Distribution Test
Shapiro Wilk Test Statistic 0 481 Shapiro Wilk Test Statistic 0.966Shapiro Wilk Critical Value 0 803 Shapiro Wilk Critical Value 0 803
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
95% Student's-t UCL 38324 95% H--UCI. 2.94E.-12
95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL 61810
95% Adjusted-CLT UICL 48088 97.5% Cheboyshev (MVUE) UCL 83251
95% Modified-I UCL 40439 99% Chebyshev (MVUE) UCL 125367

Gamma Distribution Test Data Distribution
star (bias corrected) o 206 Data appear Gamma Distributed at 5% Significance Level

Theta Star 6on011
nu star 2 883
Approximate Chi Square Value (.05) 0.339 Nonparametjlc Statistics
Adjusted Level of Significance 0 0158 95% CLT UCL 34527
Adjusted Chi Square Value 0.174 95% Jackknife UCL 38324

95% Standard Bootstrap UCL 32674
Anderson-Darting Test Statistic 0 609 95% Bootstrap-t UCL 589561
Andersor-Dariing 5% Critical Value 0.824 95% Hall's Bootstrap UCL 589840
Kolmogorov-Smirnov Test Statistic 0.272 95% Peerenile Bootstrap UCL 38858
Kolmogorov-Smirnov 5% Critical Value 0 342 95% BCA Bootstrap UCL 39687
Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sdt) UCL 69065

9? 5% Chebyshov(Mean, Sd) UCL 93067
Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) IJCL 140213

95% Approximate Gamma UCL 115730
95% Adjusted Gamma UCL 225036

Potential UCL to Use U~se 95% Adjusted Gamma UCL 225036
Recommended UCL exceeds the maximum observation
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General UCL Stallstics for Full Data Sets
User Selected Options
From File WorkSheety.wst
Full Precision OFF
Confidence Coefficient 95%
Number of Bootstrap Operations 2000

co

General Statistics
Number of Valid Observations 6 Number of Distinct Observations 6

Raw Statistics Log-transfbnimed Statistics
Minimum 0.008 Minimum of Log Data -4.828
Maximum 0.36 Maximum of Log Data -1.022
Mean 0 0878 Mean of log Data -3.165
Median 0.0375 SD of log Data 1.257
SD 0.134
Coefficient of Variation 1.531
Skewvness 2.355

Warning: A sample size of in = 6 may not adequate enough to compute meaningfu~l and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methodsl
If possible compute and collect Data Quality Objectives (DOO) based sample size and analytical results

Warning: There are only 6 Values in this data
Note It should be noted that even though bootstrap methods may be performed on this data set,
the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets hamni mom than 10-1 5 observations.0

Relevant UCL Statistics
Normal Distribution Test Lognonial Distribution Test
Shapiro Wilk Test Statistic 0.623 Shapiro Wilk Test Statistic 0 945
Shapiro Wilk Critical Value 0.788 Shapiro Wilk Critical Value 0 788
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
95% Student's-t UCL 0,198 95% H-IJCL 1.561
95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL 0.245
95% Adjusted-CILT UCL 0.235 97 5% Chelbyshev (MVIJE) UCL 0 317
95% Modifled-t UCL 0.207 99% Chebyshev (MVUE) UCL 0.459

Gamma Distribution Test Data Distribution
kstar (bias corrected) 0.516 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0 17
nu star 6.186
Approximate Chi Square Value (.05) 1.736 Nonparametric Statistics
Adjusted Level of Significance 0.0122 95% CLT UCL 0.178
Adjusted Chi Square Value 1.018 95% Jackknife UCL 0.198

95% Standard Bootstrap UCL 0 172
Anderson-Darling Test Statistic 0 568 95% Baotstrap-t UCL 0.712
Anderson-Darling 5% Critical Value 0.72 95% Halrs Bootstrap UCL 0.709
Kolmogorov-Smimov Test Statistic 0,304 95% Percentile Bootstrap UCL 0.192
Kolmogorov-Smimov 5% Critical Value 0 343 95% BCA Bootstrap UCL 0 203
Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean. Sd) IJCL 0.327

97.5% Chebyshev(Mean, Sd) UCL 0.431
Assuming Gamma DIstinbution 99% Chelbyshev(Mean, Sd) UCL 0 634

95% Approximate Gamma UCL 0 313
95% Adjusted Gamma UCL 0.534

Potential UCL to Use Use 95% Approximate Gamma UCL 0.313
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General UCL Statistics for Full Data Sets
User Selected Options
From File WorkSheet z.wst
Full Precision OFF
Confidence Coefficient 95%
Number of Bootstrap Operations 2000

co

General Statistics
Number of Valid Observations 6 Number of Distinct Observations 6

Raw Statistics Log-transformed Statistics
Minimum 0.087 Minimum of Log Data -2.442
Maximum 0.99 Maximum of Log Data .0.0101
Mean 0.257 Mean of log Data -1.855
Median 0.112 SD of log Data 0.929
SD 0.36
Coefficient of Variation 1.398
Skewness 2.424

Warning: A sample size of n = 6 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!
If possible compute and collect Data Quality Objectives (1)00) based samiple size and analytical results.

O Warning: There are only 6 Values in this data
Note: It should be noted that even fthugh bootstrap methods may be performed on this data set,
the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-1 5 observations.

Relevant UCL Statistics
Normal Distribution Test Lognormal Distribution Test
Shapiro Wilk Test Statistic 0.556 Shapiro Wilk Test Statistic 0.691
Shapiro Wilk Critical Value 0.788 Shapiro Wilk Critical Value 0.788
Data not Normal at 5% Significaince Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
95% Student's-t UCL 0.553 95% H-UCL 1.2
95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL 0.58
95% Adjusted-CLT UCL 0.654 97.5% Chebyshov (MVUE) UCL 0.736
95% Modified-t UCL 0.578 99% Chebyshev (MVUE) UCL 1.042

Gamma Distribution Test Data Distribution
k star (bias corrected) 0.683 Data do not follow a Discemnable Distribution (0.05)
Theta Star 0.377
nu star 8.192
Approximate Chi Square Value (.05) 2 846 Noniparametric Statistics
Adjusted Level of Significance 0.0122 95% CLT LJCL 0.499
Adjusted Chi Square Value 1.839 95% Jackknife UCL 0.553

95%/ Standard Bootstrap UCL 0.479
Anderson-Darling Test Statistic 1 178 95% Bootstrap-t UCL 3.045
Anderson-Oarfing 5% Critical Value 0.713 95% Hall's Bootstrap IJCL 2.909
Kolmogorov-Smlrnov Test Statistic 0.414 95% Percentile Bootstrap UCL 0.542
Kolmogorov-Smimov 5% Critical Value 0.34 95% BCA Bootstrap UCL 0.57
Data not Gamma Distributed at 5%/ Significance Level 95%/ Chebyshev(Mean, Sd) UCL 0.898

97.5% Chebyshev(Mean. Sd) UCL 1.175
Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 1.719

95% Approximate Gamma UCL 0.741
95% Adjusted Gamma UCL 1.146S Potential UCL to Use Use 95% Chebyshev I4ean, Sd) UCL 0.898
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General UICL Statistics for Full Data Sets
User Selected Options
From File WorkSheet~wst
Full Precision OFF
Confidence Coefficient 95%
Number of Bootstrap Operations 2000

co

General Statistics
Number of Valid Observations 6 Number of Distinct Observations 4

Raw Statistics Log-transformed Statistics
Minimum 300OE-04 Minimum of Log Data -8 112
Maximum 0 0074 Maximum of Log Data -4 906
Mean 0.00175 Mean of log Data -7.168
Median 5.OOE-04 SD of log Data 1.284
SD 0 00281
Coefficient of Variation 1.604
Skewness 2.307

Warning There are only 4 Distinct Values in this data
There are insufficient Distinct Values to perform some GOF tests and bootstrap methods.
Those methods will return a 'N/A' value on your output displayl

It is necessary to have 4 or more Distinct Values to compute bootstrap methods.
It is recommended to have 10-1 5 or more observations for accurate and meaningful bootstrap results.

Warning: A sample size of n = 6 may not adequate enough to compute meaningful and reliable test statistics and estinnates!

It is suggested to collect at least 8 to 1 0 obsentations using these statistical methodsl
If possible compute and collect Data Quality Objectives (DQO) based sample size end analytical results.

Relevant UCL Statistics
Normal Distribution Test Lognormal Distribution Test
Shapiro Wilt Test Statistic 0.619 Shapiro Wilt Test Statistic 0.812
Shapiro Wilk Critical Value 0.788 Shapiro Wilk Critical Value 0.788
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognonaal Distribution
95% Student's-t UCL 0.00406 95%/ H-UCIL 0.033
95% UCLs (Adjusted for Skew~ness;) 95% Chelbyshev (MVUE) UCL 0.00463
95% Adjusted-CLT UICL 0.00479 97 5% Chebyshev (MVVUE) UICL 0.00601
95% Modified-t UCL 0 00424 99% Chebyshev (MVUE) UCL 0.00872

Gamma Distribution Test Data Distribution
kstar (bias corrected) 0 477 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 0.00367
nu star 5 728
Approximate Chi Square Value (.05) 1 503 Nonparametric Statistics
Adjusted Level of Significance 0.0122 95% CLT UCL 0 00363
Adjusted Chi Square Value 08155 95% Jackknife UCL 0 00406

95% Standard Bootstrap UCIL 0 00347
Anderson-Darting Test Statistic 0.765 95% Bootstrap-I IJCL 0.0196
Anderson-Darling 5% Critical Value 0.722 95% Hall's Bootstrap UICL 0 0113
Kolmogorov-Srnimov Test Statistic 0.273 95% Percentile Bootstrap UCL 0.00392
Kolmogorov-Smirnov 5% Critical Value 0.344 95% BCA Bootstrap UCL 0.00503
Data follow Appr. Gamma Distnbution at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0 00675

97.5% Chebyshev(Mean, Sd) UCL 0 00891
Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.0132

95% Approximate Gamma UCL 0.00667
95% Adjusted Gamma UCL 0 0117

Potential UCL to Use Use, 95% Approximate Gamma UCL 0.00667
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General UCL Statistics lbr Full Data Sets
User Selected Options
From File WorkShfet.wst
Full Precision OFF
Confidence Coefficient 95%
Number of Bootstrap Operations 2000

co

General Statistics
Number of Valid Observations 22 Number of Distinct Observations 20

Raw Statistics Log-transfonned Statistics
Minimum 0.061 Minimum of Log Data -2 797
MaxImum 2.9 Maximum of Log Data 1.065. Mean 0.906 Mean of log Data -0.556
Median 0 665 SD of log Data 1.084
SD 0.799
Coefficient of Variation 0.881
Skewness 1.103

Relevant UCL Statistics
Normal Distribution Test Lognormat Distribution Test
Shapiro Wilk Test Statistic 0.88 Shapiro Wilk Test Statistic 0.957
Shapiro Wilt Critical Value 0 911 Shapiro Wilk Critical Value 0.911
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
95% Student's-I UCL 1.199 95% H-UCL 1 935
95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL 2.133
95% Adjusted.CLT UCL 1.229 97.5% Chebyshev (MVUJE) UCL 2.627
95% Modified-t UCL 1.206 99% Chebyshev (MVUE) UCIL 3.597

Gamma DIstribution Test Data Distribution
kstar (bias corrected) 1 094 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0 829
nu star 4812
Approximate Chi Square Value (.05) 33.2 Nonparmmetric Statistics
Adjusted Level of Significance 0.0386 95% CLT UCL 1.187
Adjusted Chi Square Value 32.28 95% Jackknife UCL 1.199

95% Standard Bootstrap UCL 1.179
Anderson-Darling Test Statistic 0 237 95% Bootstrap-t UCL 1.252
Anderson-Darling 5% Critical Value 0.765 95% Hall's Bootstrap UCL 1.26
Kotmogorov-Smimov Test Statistic 0,117 95% Percentile Bootstrap UCL 1.21
Kolrmogorov-Smimov 5% Critical Value 0 19 95% RCA Bootstrap IJCL 1.217
Data appear Gamma Distributed at 5% Signifficance Level 95% Chebyshev(Mean, Sd) UCL 1 649

97 5% Chebyshev(Mean, Sd) UCL 1.97
Assuming Gamma Distribution 99% ChebyshevMean, Sd) UCL 2.601

95% Approximate Gamma UCL I 314
95% Adjusted Gamma UCL 1.351

Potential UCL to Use Use 95% Approximate Gamma UCL 1.314

S~~~~~~~~~~~~u.
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General UCL Statistics for Full Data Sets
User Selected Options
From File WorkSheet-a wst
Full Precision OFF
Confidence Coefficient 95%
Number of Bootstrap Operations 2000

co

General Statistics
Number of Valid Observations 22 Number of Distinct Observations 20

Raw Statistics Log-transformed Statistics
Minimum 0.038 Minimum of Log Data -3.27
Maximum 2 Maximum of Log Data 0.693
Mean 0.437 Mean of log Data -1.246

Median 0.345 SD of log Data 0.988

Coefficient of Variation 0.996
Skewness 2.385

Relevant UCL Statistics
Normal Distfibution Test Lognormal Distribution Test
Shapiro Wilk Test Statistic 0.763 Shapiro Wilk Test Statistic 0 98
Shapiro Wilk Critical Value 0.911 Shapiro Wilk Critical Value 0.911
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognonnal Distribution
95% Student's-t UCL 0 597 95% H-UCL 0 808
95% UCLs (Adjusted for Skewness) 95% Chelbyshev (MVUE) UCL 0.923
95% Adjusted-CLT UCL 0 64 97.5% Chebyshev (MVU.E) IJCL 1.126
95% Modified-t UCL 0.605 99%/6CIebyshev (MVUE) UCL 1.524

Gamma Distribution Test Data Distribution
kstar (bias corrected) 1.184 Data appear Gamma Distributed at 5%/ Significancea Level

Theta Star 0.369
nu star 52.09
Approximate Chi Square Value (.05) 36.51 Nonparametric Statistics
Adjusted Level of Significance 0.0386 95% CLT UCL 0.59
Adjusted Chi Square Value .35.54 95% Jackknife UCL 0 597

95% Standard Bootstrap UCIL 0.588
Anderson-Darling Test Statistic 0.193 95% Bootstrap-t UCL 0.698
Anderson-Darling 5% Critical Value 0.763 95% Hall's Bootstrap UCL 1.24
Kolmogorov-Smirrov, Test Statistic 0 0978 95% Percentile Bootstrap UCL 0 599
Kolmogorov-Smimov 5% Critical Value 0.189 95% BCA Bootstrap UCL 0.655
Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.842

97 5% Chebyshev(Mean, Sd) UCL 1 017
Assuming Gamma Distribution 99% ChebyshevMean. Sd) UCL 1.361

95% Approximate Gamma UCL 0.624
95% Adjusted Gamma UCL 0.641

Potential UCL to Use Use 95% Approximate Gamma UCL 0.624
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General UCL Statistics for Full Data Sets
User Selected Options
From File WorkSheettb.wst
Full Precision OFF
Confidence Coefficient 95%
Number of Bootstrap Operations 2000

co

General Statistics
Number of Valid Observations 22 Number of Distinct Observations 22

Raw Statistics Log-transformred Statistics
Minimum 0 099 Minimum of Log Data -2.313
Maximum 4.5 Maximum of Log Data 1.504. Mean 1.344 Mean of log Data .0.144
Median 1 01 SD of log Data 1.049
SD 1.198
Coefficient of Variation 0.892
Skewness 1.296

Relevant UCL Statistics
Normal Distnibution Test Lognrom~al Distribution Test
Shapira Wilk Test Statistic 0 866 Shapiro Wilk Test Statistic 0 967
Shapiro Wilk Critical Value 0 911 Shapire Wilk Critical Value 0.911
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
95% Students-t UCL 1.783 95% Hl-UCL 2 73
95% UCLs (Adjusted for Skewaness) 95% Chebyshev (MVUE) UCL 3.051
95% Adjusted-CILT UCL 1,839 97.5% Chebyshev (MVUE) UCL 3 745
95% Modified-t UCL 1 795 99% Chebyshev (MVUE) UCL 5 108

Gamma Distribution Test Data Distribution
kstar (bias coreacted) 1.136 Data appear Gamma Distributed at 5% Significance Level

Theta Star 1.18i3
nu star 49.98
Approximate Chi Square Value (.05) 34.74 Nonpearametric Statistics
Adjusted Level of Significance 0.0386 95% CILT UCL 1.764
Adjusted Chi Square Value 33.8 95% Jackknife UCL 1.783

95% Standard Bootstrap UCL 1.758
Anderson-Darting Test Statstic 0.179 95% Bootstraip-t UJCL 1.885
Anderson-Darting 5% Critical Value 0 764 95% Hall's Bootstrap UCL 1 92
Kolmogonov-Smimov Test Statistic 0 113 95% Percentile Bootstrap UCt 1.78
Kolmogorov,-Smimovw 5% Critical Value 0.19 95% BOA Bootstrap UCL 1.841
Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 2.457

97 5% Chebyshev(Mean, Sd) UCL 2.939
Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCIL 3.886

95% Approximate Gamma UCL 1.933
95% Adjusted Gamma UCL 1.987

Potential UCL to Use Use 95% Approximate Gamma UCL 1I3
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APPENDIX G

Contaminants of Potential Concern Identification and Human Health Risk Assessment
Calculations

(on CD)

S
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APPENDIX H

Results of the Adult Lead Methodology

S

S
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Table 1-2

Hazard Quotients for Arctic Ground Squirrel (Citellus parryi)0
Exposed to Soil, Water, and Contaminated Food at SSOO7, Driftwood Bay Radio Relay Station, Driftwood

Bay, AK

Contaminant of Potential Effect Dose Exposure Dose Ho
Ecological Concern (COPEC) (mglkglday) Maxmulmla

Beruzene -- 5.51 E-04 NA
Ethylbenzene -1 .05E-02 NA
Xyene -- 4.31 E-02 NA
Benzo(a)anthracene I1.OOE+OO 7.57E-04 8E-04
Benzo(a)pyrene 1 .OOE+OO 5.67E-04 6E-04
Benzo(b)fluoranthene 1 .OOE+OO 1 .93E-03 2E-03
Benzo(k)fluoranthene 1 .OOE+OO 4.89E-04 5E-04
Dibenzo(a,h)anthracene 1 .OOE+OO 1 .49E-04 1 E-04
lndeno(1.2,3-c,d)pyrene 1.OOE+OO 4.39E-04 4E-04
Naphthalene 1 .OOE+OO 1 .72E-02 2E-02
Phenanthrene 1 .OOE+OO 4.17E-03 _4E-03
Pyrene 1 .OOE+OO 1 .94E-03 2E-03]

1Hazard Index 3E-0-2
Notes:

1-Values with bold and shading indicate anelevated potential foradverse ecologic-al effects.
HO = COPEC-specific hazrd quotient
mg/kg/day = milligrams COPEC per kilogram body weight per day
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Table 1-4
Hazard Quotients for Masked Shrew (Sorex cinereus)

Exposed to Soil, Water, and Contaminated Food at SSOO7, Driftwood Bay Radio Relay Station, Driftwood
Bay, AK

Contaminant of Potential Effect Dose Exposure Dose
Ecological Concern (COPEC) (mglkglday) Maximum HO1

____ ___ ___ ____ ___ ___ ___ _ __ ___ ___ ___ (m glkpld ay)
Benzene -- 2.16E402 NA
Ethylbenzene -- 9.93E+OO NA
Xylene -- 4.12E+O1 NA
Benzo(a)anthracene 1 .OOE+OO 3.83E-02 4E-02
Benzo(a)pyrene l.OOE+0O 4.12E-02 4E-02
Benzo(b)fluoranthiene 1 .OOE+OO I1.43E-01 1E-01
Benzo(k)fluoranthene 1 .OOE+OO 3.80E-02 4E-02
Dibenzo(a~h)anthracene 1 .OOE+OO 1.1 8E-02 I E-02
Indeno(1,23-c,d)pyrene 1.OOE+OO 3.80E-02 4E-02
Naphthalene 1 .OOE+OO 2.62E+O1 03E¶O1j

Penathrone 1 .OOE+OO 2.65E+02 Fai2
Pyrne 1 .OOE+OO 5.06E+02 1E0E

Notes:
1 -Values with bold and shading indicate an elevated potential for adverse ecological effects.

HQ = COPEC-specific hazard quotient
mgikglday = milligrams COPEC per kilogram body weight per day
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Table 1-6

Hazard Quotients for Least Sandpiper (Calidris rn/nut/Ila)0
Exposed to Soil, Water, and Contaminated Food at SS007, Driftwood Bay Radio Relay Station, Driftwood

Bay, AK

Contaminant of Potential Effect Dose Exposure Dose
Ecological Concern (COPEC) (mgikglday) Maimmglpdy HQ'_

Benzene -- 4.43E-02 NA
Ethylbenzene -- 3,98E+00 NA
Xyene -- 1.65E+01 NA
Benzo(a)anthiracene -- 1.91 E+0O NA
Benzo(a)pyrene -1 .65E+0O NA
Benzo(b)Iluoranthene -- 5.71 E+00 NA
Benzo(k)fluoranthene -1 .45E+00 NA
Dibenzo(a~h)anthracene -- 4.70E-01 NA
Indeno(1,2,3-c,d)pyrene -- 1.45E+00 NA
Naphthalene -- 8.61 E+00 NA
Phenanthrene -- 3.43E+01 NA

Pyrene -- ~~~~~~~~~ ~~5.89E+01 NA
Hazard Index 02+00

Notes:
1-Values with bld and shading indicate an elevated potential for adverse ecodogical effects.

HQ = COPEC-specific hazard quotient

mg/kg/day =milligrams COPEC per kilogram body weight per day
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Table 148
Hazard Quotients for Northern Shrike (Lanius excubitor)

Exposed to Soil, and Contaminated Food at SSOO7, Driftwood Bay Radio Relay Station, Driftwood Bay,
AK

Contaminant of Potential Effect Dose Exposure Dose
Ecological Concern (COPEC) (mglkglday) Maximum HQ'

(mglkglday) ___

Benzene -- 2.97E-03 NA
Ethylbenzene -1 .40E-O1 NA
Xylene -- 1.1 1E-i-1 NA
Benzo(a)anthracene -- 8.44E-03 NA
Benzo(a)pyrene -- 9.50E-03 NA
Benzo(b)fluoranthene -- 3.29E-02 NA
Benzo(k)fluoranthene -- 8.83E-03 NA
Dibenzo(a,h)anthracene -- 2.71 E-03 NA
lndeno(1,23-c,d)pyrene -- 8.83E-03 NA
Naphthalene -- 7.07E+0O NA
Pheanthrene -- 7.17E+O1 NA

wyene- 1.37E+02 NA
Hazard Index EO

Notes:
1 -Values with bold and shading indicate an elevated potential for adverse ecological effects.

HQ = COPEC-specific hazard quotient
mg/kglday = milligrams COPEC pe kilogram body weight per day
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Table 1-10
Hazard Quotients for Sea Offer (Enhydra Lutris)

Exposed to Soil, Water, and Contaminated Food at SSOO7,
Driftwood Bay Radio Relay Station, Driftwood Bay, AK

Contaminant of Potential Effect Dose Exposure Dose
Ecological Concern (COPEC) (mglkglday) Maximum HQ'

____ ___ ___ ____ ___ ___ ___ _ __ ___ ___ ___ (m c lkgld a y) _ _ _

Benzene -- 2.05E-03 NA
Ethylbenzene -- 9.86E-01 NA
Xyiene -- 4.01E+00 NA
Benzo(a)anthracene 1 .OOE+OO 3.43E-02 3E-02
Benzo(a)pyrene 1 .OOE+OO 3.24E-02 3E-02
Benzo(b~flluoanthieno I .OOE+CO 1.1 3E-O1 1 E-O1
Benzo(k)fluoranthene 1.OOE+0O 2.87E-02 3E-02
Dibenzo(a,h)anthracene 1 .OQE+OO 9.35E-03 9E-03
lndeno(1,2,3-c,d)pyrerte 1.OOE+0O 2.87E-02 3E-02
Naphthalene 1 .OOE+OO 2.55E+OO 3E+OO

Peanthrene 1 .OOE+OO 2.59E+O1 iEO1
Zyene 1 .OOE+OO 4.95E+O1 1EEO.

Notes:
1-Values with bold and shading indicate an elevated potential for adverse ecological effects.
HQ = COPEC-specific hazard quotient
mglkglday = milligrams COPEC per kilogram body weight per day
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Table 1-12
Hazard Quotients for Arctic Ground Squirrel (Citellus parryi)

Exposed to Soil, Water, and Contaminated Food at LFOO6, Driftwood Bay Radio Relay Station, Driftwood
Bay, AK

Contaminant of Potential Effect Dose Maximsume Dose
Ecological Concern (COPEC) (mglkglday) Maimmglgdy HQ'_

Anthracene I .OOE+00 7.54E-01 8E-01
Benzo(a)anthracene I1.OOE+0O 6.02E-01 6E-01
Benzo(a)pyrene 1 .OOE+00 4.36E-O1 4E-01
Benzo(b)fluoranthene 1 .00E+00 3.30E-01 3E-01
Benzo(g.h,i)peryene 0.OOE+00 2.25E-01 NA
Benzo(k)fluoranthene 1.00E+00 3.43E-01 3E-01
Chrysenie 1.00E+00 6.38E-01 6E-01
Dibenzo(a~h)anthracene 1.002+00 8.05E-02 8E-02
Fluorene 1 .OOE+0O 4.96E-01 5E-01
lndeno(1 ,2.3-c,d)pyrene 1 .OOE+00 2.73E-01 3E-01
Naphthalene 1 .00E+O0 3.40E-01 3E-01
Phenanthrene 1 .00E+00 2.57E+00 3E+OO
Pyrene 1.002+00 1.46E+00 I E+OO
Arsenic 1.25E+00 5.47E-02 4E-02
Barium 5.10E+0O 1.54E+00 3E-01
Cadmium I .OOE+00 2.69E-02 3E-02
Selenium 2.002-01 2.89E-03 I E-02
Lead 8.002+00 1 .53E+03 12E1,02E

IHazard index I2ET'62l
Notes:S
1-Values with bold and shading indicate an elevated potential for adverse ecological effects.

HQO = COPEC-specific hazrd quotient
mg/kgfday = milligrams COPEC per kilogram body weight per day
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Table 1-14

Hazard Quotients for Masked Shrew (Sorex cinereus)0
Exposed to Soil, Water, and Contaminated Food at LFOO6, Driftwood Bay Radio Relay Station, Driftwood

Bay, AK

Contaminant of Potential Effect Dose Maximsume HO1e
Ecological Concern (COPEC) (mg/kg/day) (aimmg/gdy HQ'_

Anthracene 1 .OOE+OO 4.54E+04 5E,0,4
Benzo(a)anthracene 1 .OOE+OO 3.04E+O1 3EfO1
Benzo(a)pyrene 1.OOE+0O 3.17E+O1 2,E*O1,
Benzo(b)fluoranthene 1.QOE+OO 2.44E+O1 2E+'O1
Benzo(g,h,i)per)4ene O.OOE+OO 1 .99E+06 NA
Benzo(k)fluoranthene 1 .OOE+OO 2.67E+O1 3E*O1
Chrysene 1.OOE+OO 3.50E+01 4E461
Dibenzo(a,h)anthracene 1 .OOE+OO 6.35E+OO 6E+OO
Fluorene 1.OOE+OQ 1.15E+04 1 E4,D
lndeno(1.2.3-c,d)pyrene 1 .OOE+OQ 2.37E+O1 2Ejql1
Naphthalene 1.QOE+0O 5.17E+02 NEROl
Phenanthrene 1 .OOE+CO 1 .63E+05 2 E¶%5
Pyrene 1 .OOE+OO 3.83E+05 4E~aOf&
Arsenic 1 .25E+OO 3.39E+OO 3E+OO
Barium 5.I1OE+00 6.OOE+O1 -1E510-1
Cadmiumn 1 .OOE+OO 1 .58E-'-O 2E+OO
Selenium 2.OOE-01 3.41E-O1 2E+0O
Lead 8.OOE+0O 5.71 E+04 )7E,03

Hazard Index (E0
Notes:
1-Values with bold and shading indicate an elevated potential for adverse ecological effects.0
HQ = COPEC-spectfic hazard quotient
mg/kglday =milligrams COPEC Per kilogram body weight per day
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Table 1-16
Hazard Quotients for Least Sandpiper (Calidris minutilla)

Exposed to Soil, Water, and Contaminated Food at LFOO6, Driftwood Bay Radio Relay Station, Driftwood
Bay, AK

Contaminant of Potential Effect Dose Exposure Dose
Ecological Concern (COPEC) (mglkglday) Maximum HQ'

(mgl/kg/day) ____

Anthracene -- 5.9OE+03 NA
Benzo(a)anthracene -1 .52E+03 NA
Benzo(a)pyrene -1 .27E+03 NA
Benzo(b)fluoranthene -- 9.76E+02 NA
8enzo~g,h,i)peq~enie 0.OOE+00 2.18E+05 NA
Benzo(k)fluoranthene -- 1.01 E+03 NA
Chrysene -- 1.65E+03 NA
Dibenzo(a,h)anthracene -- 2.54E+02 NA
Fluorene -1. 71 E+03 NA
Indeno(1,2,3-c,d)pyrene -- 9.OOE+02 NA
Naphthalene -- 1.70E+02 NA
Phenanthrene -- 2.1 1 E+04 NA
Pyrene -- 4.46E+04 NA
Arsenic 2.46E+00 1. .13E+02 1I5ERO1i,
Barium 2.08E+01 1 .37E+03 17EE0O11
Cadmium 1.45E+OO 1.17E+O1 8E+DO
Selenium 5.OOE-01 7.79E+0O VE2EOMI
Lead 3.85E+00 2.85E+06 VEYZEt05i

Hazard Index &kZE!O05iF
Notes:
1-Values with bold and shading indicate an elevated potential for adverse ecologica effects.
HQ = COPEC-specific hazard quotient
mglkglday = milligrams COPEC per kilogram body weight per day
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Table 1-18
Hazard Quotients for Northern Shrike (Lanius excubitor)

Exposed to Soil, and Contaminated Food at LFOO6, Driftwood Bay Radio Relay Station, Driftwood Bay,
AK

Contaminant of Potential Effect Dose Exposure Dose
Maximum HQ'

Ecological Concern (COPEC) (mglkg/day) (mps'ka/dav)
Anthracene -- 6.14E+03 NA
Benzo(a)anthracene -- 5.93E+00 NA
Benzo~a)pyrene -- 5.81 E+00 NA
Berizo(b)fluorantlhene -- 4.47E+00 NA
Benzo(g,h,i)perylene 0.OOE+00 2.69E+05 NA
Benzo(k)fluoranthene -- 4.82E+00 NA
Chrysene -- 6.71 E+00 NA
Dibenzo~a~h)anthwaene -- 1.16E+00 NA
Fluorene -- 1.55E+03 NA
Indeno(1,2,3-c~d)pyrene -- 4.28E+O0 NA
Naphthalene -- 7.01 E+0 1 NA
Phenanthrene -- 2.21 E+04 NA
Pyrene -- 5.18E+04 NA
Arsenic 2.46E+00 5.94E-O1 2E-01
Barium 2.08E+01 9.75E+O0 5E-O1
Cadmium 1 .45E+00 2.27E-01 2E-01
Selenium 5.OOE-01 5.54E-02 1 E-O1
Lead 3.85E+00 1. I11E+04 t3E.07 31

Hazard IndexFE!3
Notes:
1-Values With bold and shading indicate an elevated potential for adversemeological effects.
HQ = COPEC-specific hazard quotient
mg/kg/day = milligrams COPEC per kilogram body wmight per day
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Table 1-20
Hazard Quotients far Arctic Ground Squirrel (Citellus parryi)

Exposed to Soil, Water, and Contaminated Food at Electronic Debris Area, Driftwood Bay Radio Relay
Station, Driftwood Bay, AK

Contaminant of Potential Effect Dose Maximsume Dose
Ecological Concern (COPEC) (mg/kg/day) Maimmglgdy HQ'_

Lead 8.OOE+OO 4.23E+02 jEjM*pjt
Hazard index IEb

Notes:
1-Values with bold and shading indicate an elevated potential for adverse ecological effects.
HO = COPEC-specific hazard quotient
mg/kg/day = milligrams COPEC per kilogram body weight per day
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Table 1-22
Hazard Quotients for Masked Shrew (Sorex cinereus)

Exposed to Soil, Water, and Contaminated Food at Electronic Debris Area, Driftwood Bay Radio Relay
Station, Driftwood Bay, AK

Contaminant of Potential Effect Dose Maximsume Dose
Ecological Concern (COPEC) (mglkglday) Maimmpigdv HQ'_

Lead 8.OOE+OO15E+4 2EiI.
Hazard Index 72E:D3T

Notes:
1 -Values with bold and shading indicate an elevated potential for adverse ecological effects
HQ = COPEC-specific hazard quotient
mgfkg/day = milligrams COPEC per kilogram body weight per day
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Table 1-24
Hazard Quotients for Least Sandpiper (Calidris minutilla)

Exposed to Soil, Water, and Contaminated Food at Electronic Debris Area, Driftwood Bay Radio Relay
Station, Driftwood Bay, Alaska

Contaminant of Potential Effect Dose Exposure HO1e
Ecological Concern (COPEC) (mglkglday) Mxm umpla HQ'__

Lead 3.85E+OO 7.SSE+05 1tt2E+05!
Hazard Index I2E+05

Notes:
1-Values wrth bold and shading indicate an elevated potential for adverse ecological effects.
HQt = COPEC-specific hazard quotient
mglkglday = milligrams COPEC pe kilogram body weight per day
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Table 1-26
Hazard Quotients for Northern Shrike (Lanius excubitor)

Exposed to Soil, and Contaminated Food at Electronic Debris Area, Driftwood Bay Radio Relay Station,
Driftwood Bay, Alaska

Contaminant of Potential Effect Dose Maximsume Hose
Ecological Concern (COPEC) (mg/kg/day) Maimmg/gdy HQ'_

Lead 3.85E+00 3.1IE+03 - 8E+02

Notes:
1-Values with bold and shading indicate an elevated potential for adverse ecological effects.

HQ = COPEC-specific hazard quotient
mg/kg/day = milligrams COPEC per kilogram body weight per day
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Table 1-28
Hazard Quotients for Arctic Ground Squirrel (Cite/Aus parryi)

Exposed to Sail, Water, and Contaminated Food at LFOO6 without TPOIC-SO', Driftwood Bay Radio
Relay Station, Driftwood Bay, AK

Contaminant of Potential Effect Dose Maximsume Dose
Ecological Concern (COPEC) (mglkglday) Maimmg/qdy HQ'_

Anthiracerte 1 .OOE+00 2.41 E-02 2E-02
Benzo(a)anthracene 1 .OOE+00 3.07E-02 3E-02
Benzo(a)pyrene I1.OOE+00 2.44E-02 2E-02
Benzo(b)fluoranthene 1.OOE+00 3.13E-02 3E-02
lenzo(g,hji)pery4ene 0.OOE+00 I1.06E-02 NA
Benzo~k~flluoranthene 1.002+00 1. 12E-02 1 E-02
Chrysene I1.OOE+00 3.53E-02 4E-02
Dibenzo~a,h)anthracene 1 .OOE+00 3.82E-03 4E-03
Fluorenie 1.00E+00 1.51E-01 2E-01
Indeno(1.2.3-c~d)pyrene 1.OOE+00 1.23E-02 1 E-02
Naphthalene 1 .OOE+00 2.99E-02 3E-02
Phenanthrene 1.OE+10072E2 7 2-

Prene 1.OOE~~~~~~~~4 +00 7.312E-02 7E-02
Lead 8.OOE+00 1.53E+03 1ZFE1+621

Hazard Index 1I2EW,02#
Notes:
1-Values with bold and shading indicate an elevated potential for adverse ecological effects.
HQI = COPEC-specific hazard quotient
mg/kg/day = milligrams COPEC per kilogram body weight per day
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Table 1-30
Hazard Quotients for Masked Shrew (Sorex cinereus)

Exposed to Soil, Water, and Contaminated Food at LF006 without 'TPOI1C-SO', Driftwood Bay Radio
Relay Station, Driftwood Bay, AK

Contaminant of Potential Effect Dose Exposure Dose
Ecological Concern (COPEC) (mglkg/day) Maimmglgdy HQ'_

Anthracene 1 .OOE±O0 1 .45E+03 i~j:jtEZ*3V
Benzo(a)anthracene 1 .OOE+OO 1 .55E+OO 2E400
Benzo(a)pyrene 1 .OOE+O0 1 .78E+OO 2E+0O
Benzo(b~flluoranthene 1 .OOE+O0 2.32E+0O 2E+0D
Benzo(g,hji)perydene O.OCE+00 9.42E+04 NA
Benzo(k)fluoranthene I .OCE+0O 8.66E-01 9E-01
Chrysene I1.OQE+0O 1 .94E+00 2E+O0
Dibenzo(a~h)anthracene I1.OQE+0O 3.01 E-01 3E1-01
Ftuorene 1 .OQE+0O 3.51 E+03 ?RgEv131
lndeno(1 ,2,3-c,d)pyrene 1 .OOE+0O 1 .07E+00 I E+00
Naphthalene 1 .OOE+0O 4.54E+01 EEII
Phenanthene I .OOE+0O 4.59E+03 UE!(f
Pyrene 1OOE+0O 1.91 E+04 52 E¶041
Lead 8.OOE+OO 5.71 E+04 11E¶10319

IHazard Index SE!041y
Notes:

i-Values with bold and shading indicate an elevated potential for adverse ecological effects.

HQ = COPEC-specific hazard quotient
mg/kg/day = milligrams COPEC per kilogram body weight per day
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Table 1-32
Hazard Quotients for Least Sandpiper (Cafidris minutilla)

Exposed to Soil, Water, and Contaminated Food at LFOO6 without TPOI1C-SO', Driftwood Bay Radio
Relay Station, Driftwood Bay, AK

Contaminant of Potential Effect Dose Exposure Dose
Maximum HQ'

Ecological Concern (COPEC) (mg/kg/day) pmakg/day) ___

Anthracene -- 1.89E+02 NA
Benzo(a)anthracene -- 7.73E+O1 NA
Benzo(a)pyrene -- 7.10E+O1 NA
Berzo(b)fluoranthene -- 9.26E+O1 NA
Benzo(g,hji)perylene O.OOE+OO 1.03E+04 NA
Benzo(k)fluoranthene -- 3.30E+O1 NA
Chrysene -- 9.12E+O1 NA
Dibenzo(a,h)anthracene -1 .20E+O1 NA
Fluorene -- 5.22E+02 NA
lndeno(1,2,3-c,d)pyrene -- 4.06E+O1 NA
Naphthalene -1 .49E+O1 NA

Phnanthrene -- 5.93E+02 NA
Pyrne -- 2.23E+03 NA

Lead 3.85E+OO 2.85E+06 17~jCQ051
Hazard Index 1,EZ-05,

Notes:
1-Values with bold and shading indicate an elevated potential for adverse ecological effects.
HQ = COPEC-specific hazard quotient
mg/kg/day = milligrams COPEC per kilogram body weight per day
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Table 1-34
Hazard Quotients for Northern Shrike (Lanius excubitor)

Exposed to Soil, and Contaminated Food at LFOO6 without TPOIC-SO', Driftwood Bay Radio Relay
Station, Driftwood Bay, AK

Contaminant of Potential Effect Dose Exposure Dose
Ecological Concern (COPEC) (mglkglday) Maximum HQ'

____ ____ ___ (m qlkqlday) _ _ _

Antlhracerne -- 1.96E+02 NA
Benzo(a)anthracene -- 3.02E-01 NA
Benzo(a)pyrene -- 3.25E-01 NA
Benzo(b)fluoranthene -- 4.24E-01 NA
Benzo(g.1h,i)perylene 0.OOE+00 1 .27E+04 NA
Benzo(k)ftuoranthene -- 1.57E-01 NA
Chrysene -- 3.72E-01 NA
Dibenzo(a,h)anthracene -- 5.52E-02 NA
Fluornme -- 4.75E+02 NA
lndeno(l.2.3-c,d)pyrene -- 1.93E-01 NA
Naphthialene -- 6.15E+00 NA
Phenanthrene -- 6.21 E+02 NA
Pyrene -- 2.59E+03 NA
Lead 3.85E+00 1. 1 12+04 -AEIT31X

Hazard Index 13ETB3)
Notes:
1 -Values with bold and shading indicate an elevated potential for adverse ecological effects.

HQ = COPEC-spocific hazard quotient
mg/kg/day = milligrams COPEC per kilogram body weight per day

Page 1 of 1
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DEPARTMENT OF THE AIR FORCE
PACIFIC AIR FORCES

2 November 2007

611 CES/CEVR
10471 20th Street Suite 348
Elmendorf AFB AK 99506-2200

State of Alaska
Department of Environmental Conservation
Division of Spill Prevention and Response
Contaminated Sites Program
555 Cordova Street
Anchorage, AK 99501

Dear Mr. Halverson,

The Draft Driftwood Bay Risk Assessment Work Plan was issued on 26 April 2007. Since that
time, the Alaska Department of Environmental Conservation (ADEC) provided comments (8
May 2007), the 611 Civil Engineer Squadron (CES) responded to those comments (5 June 2007),
and ADEC provided additional comments based on those responses (8 June 2007). In addition,
the field investigation indicated the need to evaluate potential risk associated with lead
contamination.

The purpose of this letter is to address outstanding issues regarding the draft risk assessment
work plan. The two primary outstanding issues are:

o Evaluation of potential risk that maybe present in aresidential land use scenario
o Procedures to assess potential risk due to lead

Other outstanding issues are summarized in the attached comment-response form.

Evaluation of risk under a Potential Future Residential Land Use Scenario. It is acceptable
to conduct activities that are consistent with 18 AAC 75. In accordance with 18 AAC
75.340(f0(1). the Driftwood Bay Radio Relay Station (RRS) risk assessment will estimate
potential risk to human and ecological receptors. For the recreational scenario, potential human
health risk will be evaluated in the risk assessment.

Evaluation of potential risk that may be present in a residential scenario will be performed using
Method Two br Method Three, as described in IWAAC 75.340 and IS AAC 75S~1,and w IIIte
calculated with the Method Three and Cumulative Risk Calculator. When Method Three is used
to calculate soil cleanup levels, only the ADEC default parameter for fraction organic carbon
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(foc) will be modified by incorporating site-specific foc data. To evaluate potential risk under
aresidential land use scenario using Method Two or Method Three, the cumulative carcinogenic
risk and non-carcinogenic risk across all exposure pathways will be calculated. Chemicals
detected in soil at one-tenth or more of the Table B!I ingestion and inhalation cleanup levels set
out in 18 AAC 75.341(c) and chemicals detected at one-tenth or more of the Table C value will
be included when calculating cumulative risk (Cumulative Risk Guidance November 2002). The
default residential exposure assumptions will be used in evaluation of Method 2, Method 3, and
cumulative risk for these methods. This methodology will evaluate potential risk for the
residential land use scenario; eliminating the need for a residential land use exposure scenario in
the risk assessment.

To summarize, for each site, Method 2 or 3 will be used to address potential risks associated with
the residential exposure scenario, and Method 4 willI be used to address potential risks associated
with the recreational scenario. Cleanup levels calculated under Method Two or Method Three
will be addressed in a site characterization report or remedial investigation report rather than the
risk assessment work plan or risk assessment report. This meets the requirements of 18 AAC 75
and is consistent with previous discussion.

Procedures to Assess Potential Risk Due to Lead. The Final Driftwood Bay Site
Characterization Work Plan (May 2007) called for the following approach to address lead
contamination at the site:

"Lead contamination has been identified in the Burned Battery Area and will be
investigated using excavation and field screening. Field screening, using a Niton
XRE, will be conducted throughout the visibly impacted soil area at the surface
and to a depth of I to 2 feet. Hydroxyapatite will be applied to the soil prior to
excavation and generation of a waste stream. The purpose of hydroxyapatite
application is to stabilize lead in soil to achieve less than 5 milligrams per liter
lead using toxicity characteristic leaching procedure analysis. This will provide
assurance that hazardous waste will not be generated at this site. Hydroxyapatite
will be applied in accordance with manufacturer specifications. Treated soil will
be excavated to a depth of approximately 1 to 2 feet to access the underlying soil
for sampling. The removed soil will be placed into Super Sacks and shipped
offsite as IDW (see the WMP [Appendix El). The excavation will be guided
using Niton XRF field-screening techniques for lead."

During execution of field work at the site, it was determined that the extent of lead contamination
at the Burned Battery Area was significantly larger than anticipated, At that time, detailed
information on the extent of lead contamination was presented to ADEC. Following
consultations with ADEC, it was agreed that the large volume of lead-contaminated soil
prevented excavation and off site disposal from occurring as part of the investigation. However,
approximately 1.000 pounds of metallic lead were removed as a proactive measure. In addition,
calcium hydroxyapatite (EcoBond) was applied to the site in accordance with the Final
Driftwood Bay Site Characterization Work Plan and the manufacturer' 4irec~tions.

During investigation, batteries and lead-impacted soil were also found west of the LF006 site.

0
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When the Draft Driftwood Bay Risk Assessment Work Plan (April 2007) was prepared, it was
assumed that risk associated with lead-contaminated soil at the facility would be addressed using
a combination of in situ treatment with calcium hydroxyapatite, excavation, and off site disposal.
Thus, procedures for assessing risk associated with lead contamination were not described.

The following paragraphs present the proposed approach for the evaluation of potential human
health and ecological risk that may result from potential exposure to lead at the Driftwood Bay
RRS.

ADEC and the U.S. Environmental Protection Agency (EPA) recommend the use of the
Integrated Exposure Biokinetic Uptake Model (IEUBK) to evaluate potential childhood
exposures and the Adult Lead Methodology (ALM) to evaluate potential adult exposures to lead
in environmental media.

The Driftwood Bay site is not reasonably anticipated to be used for residential development
because site access is limited to plane or boat. ADEC's Draft Risk Assessment Procedures
Manual (November 2005) states that: "The ALM should be used to assess exposure to lead in a
non-residential setting." To be consistent with the Draft RAPM, the ALM will be used to
evaluate potential lead risk due to exposure under a recreational or other short-term use scenario.
The EPA developed the Adult Lead Methodology (ALM) for evaluating the potential risks from
lead to pregnant females(http://www.epa.gov/unixOO08frgrisk/hhJ lead.html). The decision
criteria for each lead-impacted Driftwood Bay RRS site will be no more than a 5% chance that
the blood lead level in a fetus will exceed a value of 10 lig/dL.

Under a recreational land use scenario, current or future potential exposures to lead-contaminated
soil at the Driftwood Bay RRS would be neither continuous nor chronic (e.g.. recreational land
use). Because of the discontinuous nature of potential exposures, the following guidance
document will guide assessment of lead-related risk: Assessing Intermittent or Variable
Exposures at Lead Sites (OS WER 9285.7-76, November 2003).
Two sites at Driftwood Bay, the Burned Battery Area and a portion of LF006 Old Disposal Area
contain lead in soils at concentrations that exceed 18 AAC 75.341 Table H I standards. The
Burned Battery Area measures approximately 72 feet by 52 feet (3,744 feet2). The area of lead
contamination and distressed vegetation at the Old Disposal Area measures approximately
75 feet by 25 feet (1,875 feer). The size of these areas precludes them from being considered as
sole source exposure units for most human exposure scenarios, therefore, a fraction intake (FI)
term will be applied to account for the portion of exposure attributable to the site relative to the
total potential intake. This term will be calculated by dividing the area of the site by the total area
to which the receptor is assumed to be exposed (Attachment 2).
The available data indicate that application of EcoBond to lead contaminated soil at the Burned
Battery Area has decreased the bioavailability of lead. However, because of the difficulty in
accurately measuring bioavailability, default biavailability parameters will be used. The
calculations will also be performed adjusting the bioavailability parameter based on the results
from the toxicity characteristic leaching procedure analysis. This will allow for an assessment of-
th~euncertainties associated with potential lead uptake based on bioavailability. Please refer to
Attachment 2 for details.

3
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The potential for adverse effects to populations of ecological receptors will be evaluated using

ecological soil screening levels (ECO-SSLs) and toxicity reference values (TRVs). ECO-SSLs

developed by EPA and TRVs obtained from literature sources are available for the evaluation of

potential risks to ecological receptors exposed to lead in soil.

ECO-SSLs are concentrations of lead "that are protective of ecological receptors that commonly

come into contact with soil or ingest biota that live in or on soil" (EPA 2005 Ecological Soil

Screening Levels for Lead Interim Final OSWER Directive 9285.7-70 March 2005). ECO-SSLs

derived separately for plants, soil invertebrates, birds, and mammuals are considered to provide

adequate protection to terrestrial ecosystems. ECO-SSLs will be used as screening values. The

ECO- SSLs are not designed to be used as cleanup levels and EPA emphasizes that it would be

inappropriate to adopt or modify these ECO-SSLs as cleanup standards (EPA 2005). If measured

concentrations exceed ECO-SSLs, a hazard quotient will be calculated. Toxicity reference

values combined with estimates of contaminant intake through food chain exposures will used to

calculate a hazard quotient. The hazard quotient provides an indication of the potential for

adverse effects to populations of ecological receptors.

In summary, human health risk associated the residual lead at the Driftwood Bay RRS will be

calculated using the ALM. Ecological risks associated with lead will be assessed using TRVs to

calculate a hazard quotient.

I will call on 13 November to follow up on this letter. If ADEC does not concur with the

proposed resolutions, I encourage you to contact me to arrange a face-to-face meeting so that the

issues can be resolved. You may reach me by calling (907) 552-7303.

Sincerely,

S OHTROYD-02
Remedial Project Manager

Enclosure: Attachment I Responses to Comments
Attachment 2 Adult Lead Methodology and Proposed Values

cc: Stephen Witzmann, Jacobs
Mark Goodwin, AFCEE

4
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Attachment 2
* ~~~~~~~~~~Adult Lead Methodology and

Proposed Values

The Adult Lead Methodlogy is based on the following equation:

I = 1d1' + PbS . B KS!' 114s A!s', Efs
AT'

where,

PbBadujt, cetnn =Central estimate of blood lead concentrations (pggdL) in adults (i.e.
women of child-bearing age) that have site exposures to soil end at
concentration, PbS

Pb~~aduj~ = Typical blood lead concenatration (gg/dL) in adults (i.e. women of child-
bearing age) in the absence of exposures to the site that is being addressed

PbS = Soil lead concenatration (pglg)

BKSF = Biokenetic slope factor relating (quasi-steady state) increase in typical
adult blood lead concentration to average daily lead uptake (gg/dL blood
lead increase per ptg/day lead uptake)

1RS = Intake rate of soil, including both outdoor and indoor soil-derived dust
(glday)

AF, = Absolute gastrointestional absorption fraction for ingested lead in soil
and lead in dust derived from soil (dimensionless)

EFS = Exposure frequency for contact with assessed soils and/or dust derived in
part from these soils (days of exposure during averaging period)

AT = Averaging time; the total period during which soil contact may occur

The absorption factor is derived as follows:

AFq=AFb(itle fsBIu, Jril

where,

Fs ~ ~~~ Abosrption factor

RB3FsojuiL/slube Relative bioavailability of lead in soil compared to soluble lead
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Attachment 2
Adult Lead Methodology and

Proposed Values

Table 2-1 compares default values to values proposed for the LF006 and Burned Battery Area at
the Driftwood Bay RRS. Other values proposed for use will remain at the default level.

Parameter Unit Default Value Propoed LFOO6dProposed
Value ~Area Value

Site-specific
PbS (Note 3) pg/g average 11.907 1,430

__________________ ~concentration
IRS g/day 0.05 0.05 0.05

FT (Note 2) -- ~~~~~~1.0 0.086 0.17
AF5 - 0.12 0.12 0.lI2INote 4
EFs day/year 219 Note 1 Note 1
AT day/year 365 Note I Note 1
AFsoI.W~e- 0.2 0.2 0.2/Note 4
RBFsoiyoluble -- 0.6 0.6 0.6/Note 4

Note 1: Exposure frequency and averaging time will be determined based on community
surveys. As previously promised, once the Driftwood Bay RRS Risk Assessment Work Plan is
finalized, a table with default values and proposed values for exposure assumptions will be
presented to ADEC.
Note 2: The size of the impacted areas preclude them from consideration as sole source exposure
units for most human exposure scenarios, therefore a fraction intake term will be applied to
account for the portion of exposure attributable to the site relative to the toal potential intake.
This term is calculated by dividing the area of each site by an assumed 0.5 acre (21,780 square
feet). The Burned Battery Area measures approximately 72 feet by 52 feet (3,744 feet2 ). Lead
impacted soil at the LF006 Old Disposal Area measures approximately 75 feet by 25 feet (1,875
feet2)
Note 3: Lead in soil concentrations were calculated as the average of the measured
concentrations and correspond to the area used in the fraction intake calculation.
Note 4: For the Burned Battery Area, the uncertainty analysis will include a semi-quantitative
assessment of the impacts of EcoBond treatment on bioavailability. This assessment will take
into account the following factors:

o The average post-treatment TCLP value of 262.5 ltg/L
o The fact that TCLP is conducted at a significantly higher pH (4.93) than EPA's in

vitro bioaccessibility test
o The increased solubility (and bioavailability) of lead with decreasing pH
o Data available on the solubility and bioavailability of metallic lead and lead

phtosphate
o Other factors that ADEC may identify prior to work plan finalization

6
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S H E OF R U M ~ ~~~~~~~~~~SA RAH PALIN, GO VERNOR

OF ~~~~~~~~~~~~~~~~~~555CordovaStreet
DEPT. OFENVIRONMENTAL CONSERVATION Anchorage, AK 99501

DIVISION OF SPILL PREVENTION AND RESPONSE FAX: (907) 269-7649

CONTAMINATED SITES PROGRAM www.dec~state.ak.us

File: 2541 .38.001

October 24, 2008
Mr. Scott Tarbox
USAF 611 CESICEVR
10471 20th St Ste 302
Elrnendorf AFB, AK 99506-2200

Re: Driftwood Bay Risk Assessment Exposure Assumptions Concurrence

Dear Mr. Tarbox:

Marti Brewer and I have reviewed the proposed exposure assumptions for the baseline Driftwood
Bay Radio Relay Station Risk Assessment that we discussed and agreed to at the meeting June 5,
2008 at Jacobs Engineering. The DEC concurs that the parameter values outlined in your October
2, 2008 letter are acceptable. Exposure frequency is quantified at 14 continuous days for the lower
camp and 12 days for upper camp (one day a week for three months). Other exposure parameters
are standard recreation default values.

If you have any questions concerning this letter, please call me at 907-269-3053.

Sincer

Je Brw ee
Env etlProgram Specialist

cc: Steve Witzrnan, Jacobs Engineering (via email)
Marty Brewer, ADEC (via email)
Earl Crapps, ADEC (via email)

GASPARWsAR~cS\3 Ca Rdes(Cin ~taned Sit.)\541 Driftwood Bat254l.38.0DI DR,.fwd BayRRSARis A.ssmn . xocssmtos .. r~nto

0~, Printed on Recycled Paper
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DEPARTMENT OF THE AIR FORCE

PACIFIC AIR FORCES

2 October 2008

611 CES/CEAN
10471 20th Street, Suite 337
Elmendorf AFB AK 99506-2200

Mr. Jeff Brownlee
Alaska Department of Environmental Conservation
555 Cordova Swreet
Anchorage, AK 99501-26 17

Subject: Driftwood Bay Radio Relay Station, Proposed Exposure Scenarios

Dear Mr. Brownlee,

As detailed in the Final Driftwood Bay Risk Assessment Work Plan, exposure assumptions for
the baseline Driftwood Bay Radio Relay Station (RRS) risk assessment are to be based on
completed community survey questionnaires, provided to you previously. The purpose of this
letter is to request formal written concurrence consistent with your verbal concurrence expressed

on 5 June 2008.

Based on the results of the community survey, travel to Driftwood Bay is dangerous and
infrequent. As presented below, for Lower Camp, the exposure frequency of 14 continuous days
per year is proposed to conservatively reflect maximum potential exposure based upon the
approved methodology incorporating results of the community survey.

As discussed with you and your team on 5 June 2008, the USAF is proposing a recreational
exposure scenario of 1 day on-site each week for 3 months (12 days exposure, averaged over 90
days) each year for Top Camp. Given the harsh climatic conditions of the area and the results of
the community survey on the use of the site, this exposure scenario conservatively estimates
reasonable maximum exposure under the reasonably anticipated land use.

For both Lower Camp and Top Camp, exposure would continue to take place over 30 years.

The following tabW summarizes the parameters for each geographical location.
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¼sEpostrreParametr Values' -Top Camp Values'- LowerdiCamp.

THO=target hazard quotient (no units) [11
BW=body weight (kg) 70 70

ATraveraging time (days) 10,950 (noncancer) 10,950 (noncancer)
25,500 (cancer) 25,550 (cancer)

ED=exposure duration (year) 30 30

EF~exposure frequency (days per year) 1 2 14

IIR-water Ingestion rate (tiday) 2 2

IR=soil ingestion rate (rmgfd) 100 100

A=absorptlon factor (no units) I

Notes:
Exposure parameters are based on the reasonably anticipated use. The receptor is assumed to be an adult who visits the site for

two weeks each year (Lower Camp) and one day per week over 12 weeks (Top Camp)

When we discussed the exposure scenarios on 5 June 2008. you provided verbal approval of the

exposure scenarios. Please provide wr~ittcn confirmation of approval of exposure scenarios as

previously discussed. If you have questions Or Concerns, I encourage you to contact me at (907)
552-7303. You may also send me amessageeat scott.tarbox~a~elmendorf~aftrnil.

Sincerely,

Scott'rarbox
Chiet, Natural Resource Management
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W AVE OF &U SM ~ ~~~~~~~~~SARAH PAL IN, GOVERNOR

555 Cordova Street

DEPT. OF ENVIRONMENTAL CONSERVATION' Anchorage, AK 99501
PHONE: (907) 269-3053

DIVISION OF SPILL PREVENTION AND RESPONSE FAX: (907) 269-7649
CONTAMINATED SITES PROGRAM www.dec.state.ak.us

File: 2541 .38.001

June 5, 2009

Mr. Steve Hunt
USAF 611 CES/CEVR
10471 20th St Ste 302
Elmendorf AFB, AK 99506-2200

Re: Driftwood Bay Draft Risk Assessment, Site Characterization, and Remedial
Investigation Reports - ADEC Comments

Dear Mr. Hunt:

Our risk assessor, Marty Brewer and myself have completed review of three draft reports titled Risk
Assessment Report, Site Characterization Report, Remedial Investigation Report, Drift[wood-Blay
Radio Relay Station, Driftwood Bay, Alaska, (March, 2009). We received the reports on April 8,
2009.

It appears we have gone through all the outstanding issues on the review of the preliminary draft
documents and follow meetings. I don't have any additional comments. The water quality criteria
should be calculated forthe wells sampled at Site SSOOY, but that can be discussed in the revised
350 determination request that should contain the institutional control information we requested.

If you have any questions concerning this letter, please call me at 907-269-3053.

Sincerely,

Environmental Program Specialist

Cc: Steve Witzman, Jacobs Engineering (via email)
Marty Brewer, ADEC (via email)

0
O:\SPAR\SPAR-CS\38 Case Files (Contanminted Sftcs)\2541 Driftwod Bay\2541.38.OOI Driftwood Bay RRS\Risk Assessment Comnmenl.tdox

_0Printed on Recycled Paper
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GROUNDWATER USE DETERMINATION
FOR SS007: POL TANK FARM AT DRIFTWOOD BAY

In accordance with Alaska Administrative Code (AAC), Title 18, Section 75.350,

groundwater is considered to be a drinking water source unless a responsible person

demonstrates or the Alaska Department of Environmental Conservation determines that:

* The water is not a current source of drinking water or within the zone of contribution or
recharge area of a drinking water source;

* The groundwater is not a reasonably expected future source of groundwater; and

* The groundwater affected by the hazardous substance will not be transported such that it

impacts a current or reasonably expected future source of drinking water.

The purpose of this document is to demonstrate that an 18 AAC 75.3 50 Groundwater Use

Determination is applicable to the SS007: Spill/Leak No. 7 at Petroleum, Oil, and Lubricants

Tank Farm site at the former Driftwood Bay Radio Relay Station (RRS).

This document includes a table that addresses each of the criteria set forth for the

Groundwater Use Determination in 18 AAC 75.350. The following additional information

has also been provided:

* A figure of sampling locations at the SSOO7 site

* A conceptual cross-section of the SS007 site

* A table of TAH/TAqH calculations for groundwater monitoring points

* Groundwater Sampling Data Sheets

I A4PAE-AFCEE-03\T071 -Drftwood Bay\WP\Risk Assmt Rpi\App M -GW Use\350 determiation SS007_final v2 doe
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JACOBS 2 3 292
Groundwater Sampling Data Sheet

IfA~~~pp- ~Acceptable Range for ~Fil
Site Name: Well ID: __ __________0 ~~~~~~~~~rjc a WellTye0 Monitor pH ± I 10%

Project #: El~~ ~~~~~~ Extraction
Date: ~~~~~~Well Material: 0l Pvc Conductivity ± 10%

Start Time: Qqj0Stanless- Steel

Finish rime: /0Well Integrity: 0Exceln Temp. ±t 100%

PI Reading: Deph toFroict:TurgingEqipme1%NTU

Start Time: 0•Depth to GW: 0Poly Bailer

Finish Time: _igE< Total Depth (TOD.) ot Well Casing: CSubmersible Pump

Product Thickness: TA PerILstaLtPump

Casing Vol~ure (Gallons) -----... i .Q . -J (.-------------------=
T.D. well Depth to Ft. water Gallons/ Gallons in Proposed Purge Volume

casin a OW in well Unear Foot well

Actual Volum Pu e~d Gallons

lime olm pH~ Conductvty Tep ridt-Olsle Santy ns O'-

elpe. (Gallons) K. -(i(c) . (F (TJ xgen (ppm) (y

(Minutes)~ ~ ~ ~ ~ ~ ~ ~ ~ ~~~SmlngEu~mn

0 CDpiaeoapei A rpiaeSmpei rpBln apei

IL$>3 C /S 5 &c J eQn

V. Vi-> v..r.j. ~T r hf



SC'. L' ~~~~~~~~~~~~~~~~JACOBS 23 293
Groundwater Sampling Data Sheet

AcceptableRng o Field
Site Name: Mill. uspva.11-s Well ID: Paraetrs

Project ID: 7R11-958L Well Type: Monitor pH ± 10%

Project It: QWBS IJili Extraction

Date: Well Material: QPVC Conductivity ± 10%

Start'ime: I/00 tmnes)te

Finish lime: ______________ Well Integrity:0Exeln Temip. ± 10%

Sampled By: _ _ _ _ _ _ _ _ _ _ _

PID Se___ __d__ng__ Turbidity tly% NTU

Weather Conditions: Poo

Probe Type: la m&ater Interface Ca~g0GallonsAl-nea F Casing RadiusJt

o Ejectronkc Water Indicator

oOther . .0 0.66

Depth to Product Purging Equipment

Start rune: iQQ( Depth to GW: 03 Poly Bailer

Finishfflme: . Total Depth (T.D.) of Well Casing:. El Submersible Pump

Product Thickness: 0Peristaltic Pump

CaslingVolume (Gallonls)L.=..... - ...... JLj 0.17=
TOD. well Depth to Ft. water Gallons/ Gallons In Proposed Purge Volume
casing G3W In well linear Foot well

__________________Actual Volume Prged Gallon

PtU ~ ~ ~ ~ ~ JTW
•li 1 K K-. Ii 02itL Sn i74~~~~~~~~~ LtL SILLel

___ 6r~hi.L$ 2Tcotlt/~x
T ~~~St~~~o~~h~~ 4 4ZSL74 204~~~~T (m7 /

o Yellow 0~L Modrat ShreenISoe

Sample IDE Velumef~ontaney Analysis Dequste PMetervtUved ug ae

Clear None (3~~~~the Sapes Typesial10Teae

DCDpiate: SamlemplATrpliatSmpequTipmBlnktapeI

S*r~ie H1 uk Y A cer & oo 0 TelnBie

1000 ~~~~~~~~~~~~~~~ 2c-cE ub esil Pm



~~~~~'r ~~~~~~~~~JACOBS 23 294
Groundwater Sampling Data Sheet

Acceptable Range for Field
Site Name: n-...r I rWel I Parameters
Project ID: TQd&~*1&aJL Well Type: 0 Monitor pH ± 10%
Project #: _____111 __ ___11__ ___0 Extract ion

03 ~~~~~Date: Well Material: 0 PVC
Start Time: a Ustainless Steel Conductivity ±L10%

Finish Time: Well Integriy Excellent Temp. * 10%
Sampled By: _ _ _ _ _ _ _ _ _0

PlO Reading: 0rI
Weather Conditions: Turbidity t.10% NTU
Probe Type: [J~ ~ fterfac Casing Diaet Gallonsttinear Foot Casing Hau 2 (U)

o1 Electronic Water Indicator 0 2 0 7 .0069

ol Other . .0 0 .008

Furging Information

Depth to Product: Purging Equipment

StartrTime: VDepth to GW: El Poly Bailer
Finish Time: )sr Total Depth (T.D.) of Well Casing: .0 Submersible Pump

Product Thickness: El-eristaltic Pump

Caslng Volume (Gallons)=L...... -....... J= .. 3 0.17 )= .J 3=(_________
T.D. well Depth to Ft. water Oallons/ Gallons in Proposed Purge Volune
casing GW In well Linear Foot well

________ ____ __ ______ __ _______ ____ ___ ________ Actual Volume Purged Gallons

Thus Voui H Cout~y Te4 TurbIdIty Daoed .lnty- TOS OA

(Minutes - . - (mgtt)~~~~~~~~~~~~~~~~~Prn)

4'o~~~~~~~~~~~~~~~~

Color Odor PreDyMeters Used Purge Water
ol Clear 0 on Yes No 0 Horiba U-10 0l Treated
S Cloudy El Faint El Horiba U-22 (I Dischargedol Yellow P-M~d temt Sheen? El Y51 El Stored
Oe rown iirskn 2Yes 0I No a Hach

Samnff leIonatlon

Date: 3 47Sampling Equipmneit
Start lime: 0jE Teflon Bailer

FinIsh"Ti"me: 0 Submersible Pump
-Depth of Tubin : S3-Perlstaltlc Pump

Sample ID Volumd(Contalner Analysis Requisted Preservative. comments

Other Sample Types0 ~ ~~~~~~OC Duplicate Sample *GA Triplicate Sample 9 Trip Blank Sampl

SA ~ 7 ctf {fgt~q ytic/9//dA ~ -&/

¾N 1 5 12/i ~Yj~r



1.4". 8~~~~~~~~~~~~~~ ~JACOBS 23 995
Groundwater Sampling Data Sheet-

V~a=2~-.LZ)t L Acceptable FRange for Field
Site Name: ..-- ''rWell ID: W1A PL) iParameturs
Project 1D, ~m IV'98itiy, Well Type: 0 Monitor p 0
Project If: -0fiMBOOQ. El ExtractionpH ±0

Date: ) C' -I Well MaterIal: 0Pvc Conductivity ± 10%
Start Time: 0) Stainless Steel

Finish Time: ____________ Well Integrity: 0I Excellent Temp. ± 10%
Sampled By: ___ ____ 00
PlD Reading: _ _ _ _ _ _ _ _ _ _ _

IWeather Condinlons: Ouelaca4 Nt El Poor Triiy±0 Y
Probe Type: 0 AflWater Interface' Casing Diameter (in) Galbrnsti-ne art F C Ing Radi2

ol Electronic Water Indicator.08
El Other ~ *- 0 0.6 0 0.0

PurgIng Intormation

Depth to Product: Purging Equipment
Start Time: 7Depth to GW: 03 Poly Baiter

Finish Time: Total Depth (T.D.) of Well Casing: D Stbmerslble Pump
Product Thickness: GI. Peristaltic Pump

Casing Volumie(Gaallons).........J(J( 0.17 1=.. 3=t
T.D. well Depth to Ft. water Gallons.' Gallons In Proposed Purge Volume
casino GW In well Linear Foot well

k &.e~~l ~~ Lo~bu~ ________ ~Actual Volume Purged, _ Gallons

_____ .1LL 4o'~I: t3I~1 '1 I?. a

Color Odor Purged Dry? Meters Used Purge Water0Clear 0 None Yes P No 0 Horlba U--1 0E Treated
Cloudy 0 FaInt El Hotiba U-22 0Discharged
Yellow (a Moderate Sheen? El YSI K0 Stored
Brown Stroni>9 Yes C]No 94Hach

Date: Sap~ 7 omtov Sampling Equipment
Start rime: IEl Teflon Bailer

Finish Time: IE0 Submersible Pump
Depth of Tubing: I 0 Perlstaltic Pump

Sample ID # Volumdlcontalnev- Analy'ahs Requested Preservative Comm~ltd

Other Sample Types
QC Duplicate Sample OI A Triplicate Sample 41Trip Blank Sample 4

$s~~~~ee~~~nC½QWX o~ ~ ~ ~~~lloCA ftA~d



VC$ ~~~~~~~~~~~~~~~~ ~~JACOBS 23 296
Groundwater Sampling Data Sheet

fl( Acceptable Range tor Field
Site Name: _____________ Well ID: Pa.Mmetf

Project 1D T, t'. Well Type: 0 Monitor pH- ± 10%/

Project #: -4 UlC Extraction

Date: " q/9Well Material: PC] v Conductivity £ 10%/

Start Time: (g, tils te

Finish Time: Well Integrity:Q Excellent Temp. * 10%/

Sampled By: .C

PID Reading: Turbidity ±10% NTU

[]Electronic Water Indicator ' t -i% {-

Depth to Product Purging Equipmenett

Start Time: Depth to GW: 14/' Poly Baile

Finish Time: )bc-I Total Depth (TOD.) of Well Casing: El Submersible Pump

Product Thickness: f Peristaltic Pump

Casing Volume (Gallon)I-sL~. ***) -~J( 0.17 C___Q.J 3=( - -----
T.D. well Depth to Ft. water Gallons/ Gallons in Proposed Purge Volume
casing OW in well Linear Foot well

_______ ~~~~Actual Volume Pu ed -Gallons

~. V6UI~i pH~ Coiitictidty 7.4 Trb~dty 'ieiA~~2 Stlnly T 0

low Elapse: (Gallons (1±3/cm) 0 FV (NTU) (ppm) (PI

to ont'? 0o± NVV 23<"hfi

C-olor OdrPure Dry Meters Used PurgeWaf

o Clear El None C esSNo 0 Horiba U-10 Treated
[S Cloudy El Faint El Horiba U-22 ( Discharged

El Yellow EJ Moderate Sheen? a VS IJ Stored
o Brown Stron ~~~~~~~~ELYes ElNo Hal-ch

Date: Sampling Equipment

Start Time: 0 Teflon Bailer

Finish Time: C] Submersible Pump

De th ofTubi! : Peristaltic Pump

Sample ID# VolumefContalner Analysis Requested Preservative, Comments

x2L~~fl~C SYoc vin-' ~ .- _____

QC Duplicate pie ~Other Sample Types

VT~~~~~ - OL9 (- ~R -c-yf\



8C~~~~ K ~~~JACOBS 2 9
Groundwater Sampling Data Sheet

Site Name. ~~~s~~t~b7 Well ID:~ WV 1 f I Acceptable Rlange for Field
Site Name: _ >_7 Well ID: VU6Parametersa

Site ID: ________ ___ Well Type E]Mftor pH ± 10%V
Project* 0 E Extraction

Date: -11 ci Well MaterIal: El Pvc Cnutvt o/
Start lime: E0 Stainless Steel Cnutvt 0

Finish Time: Well lntegrltyr 0I ExcellentTep ±10
Sampled By: 0 Good Tm.*10

PID Readirig: ____________0 Fair Turbidity ±10% .NTIJ
IWeather ConditIons: 71Poor

Probe Type: [I 0iL~ater Interface Casing Diameter I) Glos/ierFo Casing Radius'(ft)o3 Electronic Water Indicator El 2 0 0.70 .08
oOther 0 E 4 0 .80 00

Purgfng Information

Depth to Product Purging Equipment
Start Time: Depth to (3W: D Bailer

Finish Time: Total Depth ff0D.) of Well Casing. 0 Submersible Pumnp
Prodtct Thikness: 03 Perdstaftic Pump

Casing Volumne (Gallons) = L...... - ....... J=U .. J L......=L....J3=(
TOD. well Depth to Ft. water GallonsI Gallons in Proposed Purge Volurme
casing (3W in well Linear Foot well

_______ ________ ~~~~~Actual Volurme Purged- _ Gallons

Elapsd (Galons)~ (0) (jiSc m)dct OX1 M !F (rnvjtif

Color Odor Purged Dry? Matrs Used Purge Waterol Clear 0 None 0 Yes El No 0l Honba U-10 0l Treatedol Clod 0 Faint 0 Hoitba U-22 0 Dischargedo Yellow 0l Moderate Sheen? 0l Mufhimeter 0Stored03 Brown 0l Strong Elves QONo ElHach

Date: Sampling Equipment
Start Time: 0l Bailer

Finish Time: 0l Submersible Pump
..Depth of Tubing: 0l Peristaltic Pump

Sampl D# Volumnlkontalnert Analysis Requested Presevativens~ Coinmeft~

Oiher Sample Types
OC Duplicate Sample #QA Trplpicate Samplet Trip Blank Sample I

I XF~l~fhiCni nIOS3LN¶ClMflh~Rann~s fAW nnnrip~ie~1 nrm~M Sa~nin Shi~IF 1WSamli, fat Si. ic



JACOBS 2 3 298
Groundwater Sampling Data Sheet

Acceptable Range for Field
Site Name: Asphalt Seep Area Well ID:' WPO01 P1 ro Parameters

Project ID: T.O. 05 Cold Bay Well Type: Monitor pH ± 10%

0 ~~~~~Project II: 05M30609 0 Extraction

Date: -- /-/ Well Material: 0 PVC Conductivity ± 10%/

Start rime: 075 03 Stainless Steel
Finish Ton: I i%(Well Integrity: El Excellent Temp. :t10%

Sampled By. 0G
PID Reading: ____________ arTurbidity ±10% NTU

Weather Conditions: 0 /
Probe Type: WjU;Water Interface Casing Diameter (i aln/ierFot Csn 0ai2(ft)I

El ElectronIc Water Indicator 000i9.
9Other . .7" 042

Purging Information

Depth to Product: Purging Equipment

Start Time: Depth to GW: 0] Poty Bailer

Finish Tbime: Total Depth (T.D.) of Well Casing: El Submersible Pump
Product Thickness: 13B-Perlstaltic Pump

Casing Volunme(Gallons)=L.. .J L..1 0.17 )=....3....J=(
T.D. well Depth to Ft. water Gallons/ Gallons in Proposed Purge Volume
casing OW in well Linear Font well

____________ _________ ~Actual Volume Purged- Gallons

Th 9 VQimfl etutvt ,i< Turbldot: Dhqlo aInt% TD 01

E~spaed~* (Gallons) - (iiS~bm)~, (CC) IN) Oxg(ppm) (t (my),

ilŽ.L '1.~7 7 A%. JLKD

~- 1L5½ &4o -

Color j., Odor Purged Cry? Merters Used Purge Water
Clear Y2 T 0 None 0 Yes G4jNo 0 HoribaU-1O 0] Treated

eg Cloudy E2-Faint 0] Horibia U-22 0 Discharged
U Yellow ElModerate Sheen? ~ 3YI 5[ Stored

71Brown deP. Stron 'NYes ElNo -H~ach

Sariim In Information-

Date: CSamptlng Equipment

Start Time: 0 Teflon Bailer
Finish Time: £0 SubmersIble Pump

Depth of Tubing: N[Peristaltic Pump

Sample ID VolumelCortlalner An~alysis Requestsd Preservartive Commonts

'I - I x 14. A s~w, . _ _ _ _ _ _ _ _

Other Sample Types

QC Duplicate Sample *QA Triplicate Sample# Trip Blank Sample f

\ S 5Z-,,A 0y 6wA c
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