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SHANNON & WILSON, INC.

EXECUTIVE SUMMARY

This report presents the results of our 2004 Phase IV Remedia Investigation (RI) at
Northeast Cape, St. Lawrence Iland, Alaska. The Phase IV RI was conducted by Shannon &
Wilson, Inc. under Hazardous, Toxic, and Radioactive Waste (HTRW) Contract DACA85-03-D-
0003, Task Order 0006. Northeast Cape is the site of a former military installation on St.
Lawrence Iland, which operated from the 1950’ s to 1972. The project was conducted in general
accordance with Shannon & Wilson's August 2004 document, “Work Plan, Phase IV Remedial
Investigation Northeast Cape, St. Lawrence Island, Alaska.”

The Phase IV RI tasks were to prepare work plans and implement the field investigation
and sample analysis program, and prepare this RI data report on the results of the field activities
as specified in the US Army Corps of Engineers (USACE) 30 January and 15 July, 2004
statement of work (SOW) documents. The Phase IV RI program was developed to address data
gaps identified in previous investigations and refine estimates of impacted soil volumes. The
2004 Phase IV RI data may aso be used with previous Rl and risk assessment results to develop
ste-specific deanup goals, determine possible remedial aternatives, and support a feasibility

studly.

The Phase IV RI consisted of data collection from fifteen discrete sites within the
Northeast Cape ingtallation. At each ste, field and analytica samples were collected to
document the presence, magnitude, and distribution of target constituents of potential concern
(COPCs) in the surface soil, subsurface soil, sediment, surface water, and/or groundwater media.
At selected sites where petroleum hydrocarbons were detected, samples were further tested to
evaluate relative contributions from potential anthropogenic sources (fuel releases) and biogenic
sources (peat and other naturally-occurring hydrocarbons). In addition, background samples
were collected outside the installation boundary from 18 surface soil, 10 sediment, and 10
surface water locations.

The field activities conducted at each site are listed in Table ES-1, along with the number
of analytical samples from each target media. Asindicated in the table, the Phase IV RI included
drilling 21 borings, and installing seven monitoring wells and five well points. Subsurface soil
samples were collected from 86 discrete locations, surface soil samples were collected from 74
locations, and sediment samples were collected from 20 locations. Water samples included 14
surface water samples and 25 groundwater samples. In addition, Quality Control/Quality
Assurance (QC/QA) replicate samples were collected from 18 soil sample locations and five
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water sample locations. Note that these totals do not include field screening samples that were
not submitted for laboratory anaysis.

The Phase IV RI scope does not include identifying applicable or relevant and
appropriate requirements or assessing the sites' regulatory status, however, the chemical data are
compared to state of Alaska cleanup criteria in 18 AAC 70 and 75 to provide a conceptual
context for the intended data uses. COPCs exceeding the most stringent Alaska Department of
Environmental Conservation (ADEC) cleanup levels for soil and/or groundwater were measured
at 11 of the 15 Northeast Cape sites investigated. COPCs that exceed ADEC cleanup levels for
soil and sediment include gasoline range organics (GRO), diesel range organics (DRO), residual
range organics (RRO), arsenic, chromium and polychlorinated biphenyls (PCBs). Compounds
encountered in surface water or groundwater that exceed ADEC cleanup levels are GRO, DRO,
RRO, benzene, arsenic, barium, chromium and lead.
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TABLE ES-1-2004 PHASE IV REMEDIAL INVESTIGATION SAMPLE COLLECTION SUMMARY

Sample Locations (LOCID)

Total Analytical Samples*

Monitoring (excluding QA/QC replicates)
Sail Well¢/
SITE Borings | Well Points Surface or Near Sediment Surface Soil & Surface Water Notes
Surface Soil Water Sediment | & Groundwater
SITE1-BURN SITE SOUTHEAST OF 8185218;1
AIRSTRIP - - i - - 4 0
01SS103-1
01SS104-1
SITE 3- FUEL LINE CORRIDOR AND 03B1 03WPS 03SD107 G W | lected f 9
PUM PHOUSE 0382 ) ) 8 4 roun alier samples col .ect rom 2 neny
0383 03WP6 03SD108 well points and 2 existing well points
06B1
SITE 6- CARGO BEACH DRUM FIELD 06B2 06WP5 Groundwater samples collected from 3 new}
0683 0OWP6 ; ] ; 12 4 well pointsand 1 existing well point
06B4 06WP7 p g p
06B5
SITE 7- CARGO BEACH ROAD LANDFILL 07SS101-1/075S101-4
07SS103-2/07SS103-3
07SS108-1
07SS109-1
) ) 07SS1110-1 ) . 12 0
07SS111-1
07SS112-1
07SS113-1
07SS114-1
07SS115-1
08sD102
SITE8-POL SPILL SITE - - - 08SD103 08Sw101 2 1
10B1
SITE 10 - BURIED DRUMS 1082 - - - - 6 0
SITE 11- FUEL STORAGE TANKS . - - . - 0 2 Groundwater samples collected from
existing monitoring wells
KEY DESCRIPTION
* Samples shown are for chemical analyses only; samples collected for field screening and/or geotechnical purposes are not listed
LOCID  Location Identification: "01SS101-1" signifies Site 1 Surface Sample 101 collected at 1 foot below ground surface

January 2005

No samples collected for Phase IV RI

32-1-16821, Phase |V RI, Northeast Cape, St. Lawrence Island, Alaska
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SHANNON & WILSON, INC.
TABLE ES-1-2004 PHASE IV REMEDIAL INVESTIGATION SAMPLE COLLECTION SUMMARY

Total Analytical Samples*

Sample Locations (LOCID) (excluding QA/QC replicates)

Monitoring

Soil Wellg
SITE Borings | Well Points Surface or Near Sediment Surface Soil & Surface Water Notes

Surface Sail Water Sediment & Groundwater

SITE 13- ELECTRICAL POWER BUILDING

Near Transformer Pad #13-1 13SS105-1/13SS105-4
13SS106-1
13SS107-1/13SS107-4
13SS108-1
13SS109-1
13SS110-1/13SS110-4
13SS111-1
13SS112-1/13SS112-4
13SS113-1/13SS113-4
13SS114-1

Near Transformer Pad #13-2 13SS132-1 5 0
13SS133-1
13SS134-1
13SS135-3

North of Building 110 13SS115-1/13SS115-3
13SS116-1/13SS116-3
- - 13SS117-1 - - 8 0
13SS118-1
13SS119-1/13SS119-4

1381 17MwW1 (88sS101-1) Groundwater samples collected from 3 nenf
MAIN OPERATIONS COMPLEX 1981 18Mw1 (88SS102-1) - - 16 11 monitoring wells and 8 existing monitoring
20MW1 (Geotechnical) wells

SITE 14 - EMERGENCY POWER/OPERATIONS 14SS101-1/14SS101-2
BUILDING 14SS102-1/14SS102-2

Insufficient water level for sampling 3

SITE 16 - PAINT AND DOPE STORAGE BLDG. - - - - - - - e
existing wells

22MW2
SITE 22 - WATER STORAGE BUILDING 22B1 29MW3 - - - 13 2

SITE 26 - FORMER CONSTRUCTION CAMP 26MW2 igmwé - - - 0 2 Well 26MW2 not installed

KEY DESCRIPTION

* Samples shown are for chemical analyses only; samples collected for field screening and/or geotechnical purposes are not listed
LOCID  Location Identification: "01SS101-1" signifies Site 1 Surface Sample 101 collected at 1 foot below ground surface

- No samples collected for Phase IV RI

January 2005 32-1-16821, Phase |V RI, Northeast Cape, St. Lawrence Island, Alaska Table ES-1/Page 2 of 4
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TABLE ES-1-2004 PHASE IV REMEDIAL INVESTIGATION SAMPLE COLLECTION SUMMARY

SITE

Sail
Borings

Monitoring
well¢/
Well Paints

Sample Locations (LOCID)

Total Analytical Samples*
(excluding QA/QC replicates)

Surface
Water

Surface or Near

Surface Sail Sediment

Soil &
Sediment

Surface Water
& Groundwater

Notes

SITE 29 - SUQITUGHNEQ RIVER & ESTUARY

29SD104

29SD105
29SD106 29SW101

- 29SW102

293D107 | o9qn103
20SD108

29SD109

SITE31-WHITEALICESITE
AST Farm

Fuel Pipe Corridor

Suspected AST Drainage Area
AreaNorth of ASTs

PCB Sampling Grid Area

Antenna AST Areas

Septic Outfall Area

31B1
31B2

31SB105-3
31SB106-3
31SB107-3 - -
31SB108-4
31SB109-4

31SB110-1

31SS111-1
31SS112-2/31SS112-4

31SS114-1
31SS115-2/31SS115-6

31SS117-2/31SS117-4
31SS119-1

31SS120-2/31SS120-4
31SS122-1

31SS123-2/31SS123-4
31SS125-1

31SS126-2/31SS126-4
31SS128-2/31SS128-4 - -
31SS130-1

31SS131-2/31SS131-3

31SS132-2/31SS132-4
31SS135-1

31SS136-1/31SS136-4
31SS138-1
31SS139-2

January 2005

KEY

DESCRIPTION

LOCID

Samples shown are for chemical analyses only; samples collected for field screening and/or geotechnical purposes are not listed

Location Identification: "01SS101-1" signifies Site 1 Surface Sample 101 collected at 1 foot below ground surface

No samples collected for Phase IV RI

32-1-16821, Phase |V RI, Northeast Cape, St. Lawrence Island, Alaska
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TABLE ES-1-2004 PHASE IV REMEDIAL INVESTIGATION SAMPLE COLLECTION SUMMARY

SHANNON & WILSON, INC.

Monitoring Sample Locations (LOCID) (el-stliii?ga(lgﬁll?csragl?:::es)
Sail Well¢/
SITE Borings | Well Points Surface or Near Sediment Surface Soil & Surface Water Notes
Surface Soil Water Sediment | & Groundwater

BACK GROUND BGSS101 BGW101 BGW101
BGSS102 BGW102 BGW102
BGSS103 BGW103 BGW103
BGSS104 BGW104 BGW104
BGSS105 BGW105 BGW105
BGSS106 BGW106 BGW106
BGSS107 BGW107 BGW107
BGSS108 BGW108 BGW108

) ) BGSS109 BGW109 BGW109 28 10
BGSS110 BGW110 BGW110
BGSS111
BGSS112
BGSS113
BGSS114
BGSS115
BGSS116
BGSS117
BGSS118
KEY DESCRIPTION
* Samples shown are for chemical analyses only; samples collected for field screening and/or geotechnical purposes are not listed
LOCID  Location Identification: "01SS101-1" signifies Site 1 Surface Sample 101 collected at 1 foot below ground surface

January 2005

No samples collected for Phase IV RI

32-1-16821, Phase |V RI, Northeast Cape, St. Lawrence Island, Alaska
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LIST OF ACRONYMSAND ABBREVIATIONS

°F Degrees Fahrenheit

AAC Alaska Administrative Code

ADEC Alaska Department of Environmental Conservation
AST Aboveground Storage Tank

ASTM American Society for Testing and Materials

BG Background Sample

bgs Below Ground Surface

BTEX Benzene, Toluene, Ethylbenzene, and Xylenes

CDQAR Chemica Data Quality Assessment Report
CERCLA Comprehensive Environmental Response, Compensation, and Liability Act

COC Chain of Custody

COELT Corps of Engineers Electronic Loading Tool
COPC Constituent Of Potential Concern

CQAR Chemical Quality Assurance Report

DI Deionized

DQO Data Quality Objective

DRO Diesel Range Organics

EDD Electronic Data Deliverable

EPA U.S. Environmental Protection Agency
GAC Granular Activated Carbon

GPS Global Positioning System

GRO Gasoline Range Organics

GW Groundwater Sample

HPC Heterotrophic Plate Count

HTRW Hazardous, Toxic, and Radiologica Waste
IDW Investigation-derived Waste

LOCID Location Identification for COELT

mg/kg Milligrams per Kilogram

mg/L Milligrams per Liter

mL Milliliter

MOC Main Operations Complex

MWH Current name for company formerly known as Montgomery Watson Harza
NE Cape Northeast Cape (former military installation)
ORP Oxygen Reduction Potential

PAHs Polynuclear Aromatic Hydrocarbons

PCB Polychlorinated Biphenyl

PID Photoionization Detector

PPE Personal Protective Equipment

PQL Practical Quantitation Limit

PvC Polyvinyl Chloride

QA Quality Assurance

QC Quality Control

RCRA Resource Conservation and Recovery Act
RI Remedial Investigation
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ACRONYM LIST (continued)

RRO Residual Range Organics
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SGS SGS Environmental Services, Inc.
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SQ Soil Quality Control (blank) Sample
SS Surface Soil Sample

SVOCs Semi- Volatile Organic Compounds
SW Surface Water Sample

TAH Total Aromatic Hydrocarbons

TagH Total Aqueous Hydrocarbons

TICs Tentatively Identified Compounds
TKN Total Kjeldahl Nitrogen

TOC Total Organic Carbon

USACE U.S. Army Corps of Engineers
USCS Unified Soil Classification System
USDOD United States Department of Defense
UsT Underground Storage Tank

WP Work Plan

WQ Water Quality Control (blank) Sample
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SUMMARY REPORT
PHASE IV REMEDIAL INVESTIGATION
NORTHEAST CAPE
ST. LAWRENCE ISLAND, ALASKA

1.0 INTRODUCTION

This summary report presents the results of the Phase IV Remedia Investigation (RI) at
Northeast Cape, St. Lawrence Island, Alaska. Northeast Cape (NE Cape) was the site of former
military surveillance and @mmunications stations that operated from about 1954 until 1972.
The Phase IV RI was performed to collect data to address data gaps identified in previous
investigations, and to collect data that may be used by others to refine estimates of impacted
media volumes.

This work was performed for the Alaska District of the U.S. Army Corps of Engineers
(USACE) under Shannon & Wilson's Hazardous, Toxic, and Radiologica Waste (HTRW)
Contract DACA85-03-D-0003, Task Order 0006. The scope of services for this project is based

on the Scope of Work provided by the Alaska District of the USACE, and dated January 30 and
July 15, 2004 (Modification #1).

Guidance for performing the RI and preparing this report was gathered from the
following documents, as applicable:

Shannon & Wilson's August 2004 Work Plan documents;
USACE construction quality program and engineering manuals;

ADEC reporting requirements for a Release Investigation, as specified in 18 AAC 75,
“Oil and Other Hazardous Substances Pollution Control,” (ADEC 2004), and
“Guidance for Cleanup of Petroleum Contaminated Stes,” (ADEC 2000); and

US Environmental Protection Agency (EPA) “Guidance for Conducting Remedial
Investigations and Feasibility Studies Under CERCLA.”

11 Project Purpose and Obijectives

Following closure of the military installation, NE Cape has been subject to phased
remedial investigations and removal actions. The USACE's remedia strategy at NE Cape has
been to investigate and potentially remove physical and chemical hazards that the previous
military activities may present to the landowners. The objectives of the Phase IV RI were to
perform specific field work activities and laboratory analyses to address data gaps identified in
previous investigations. Towards this end, the Phase IV RI consisted of data collection from 15
discrete sites at NE Cape, and from background locations outside of the general installation
boundaries. The 2004 data are intended to be considered with previous RI and risk assessment
work to recommend site-specific cleanup goals, refine estimates of impacted soil volumes,
and/or support a cleanup feasibility study under future project phases.
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1.2 Project Team

For Shannon & Wilson, Senior Environmental Engineer Matt Hemry, P.E., was the
Program Manager, responsible for ensuring that work performed under the HTRW contract was
in accordance with the contract and applicable regulations. Mr. John Spielman, C.P.G., was the
Delivery Order Manager, managing the day-to-day tasks associated with the project and
supervising the preparaion of the project submittals. Jon Lindstrom, our Senior Chemist,
oversaw the chemical datareview. Randy Hessong acted as the Field Team Lead and Site Safety
& Headth Officer, and had the principa role in preparing project submittals. Randy was
supported in the field by Julie Keener and Ben Heavner.

Discovery Drilling, Inc. of Anchorage, Alaska was subcontracted to provide drilling,
monitoring well installation, and related services. Discovery Drilling subcontracted Winninger
and Sons Drilling to provide these services. SGS Environmental Services, Inc. (SGS) of
Anchorage, Alaska was subcontracted to provide analytical testing and consulting services. SGS
is an Alaska Department of Environmental Conservation (ADEC)-approved and USACE-
Certified Laboratory. Mammoth Consulting provided a Professional Land Surveyor to survey
sampling locations and reduce the data into graphic form. The temporary field camp and cook
were provided by Alaska Minerals Exploration Service. Arsenault-Legg was subcontracted to
assist in the chemical data quality review.
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20 ENVIRONMENTAL SETTING

2.1 Site Description

NE Cape is located on St. Lawrence Island in the Bering Sea, approximately 135 miles
southwest of Nome, Alaska, as shown in Figure 21. The Village of Savoonga is the closest
community, and is located approximately 60 miles northwest of NE Cape. The dite is located

near the northeast end of the idand at around 63°19' North, 168°58 West, approximately 9
miles west of the northeastern cape of St. Lawrence Island. According to land acquisition
records, the size of the NE Cape site, as a whole complex, is approximately 4,800 acres, or 7.5
square miles, and is bounded by Kitnagak Bay to the northeast, Kangighsak Point to the
northwest, and the Kinipaghulghat Mountains to the south.

The former military installation operated from about 1954 until 1972 as a surveillance
station and a White Alice Communications station. In 1982, the Navy obtained the former White
Alice property (26 acres), but did not utilize the site as a communications site. The land transfer
was later deemed invalid and property ownership reverted to Sivugaq, Inc. and Savoonga Native
Corporation. Demoalition of the buildings and the majority of other structures has been
completed under multiple USACE contracts. The runway, improved gravel roads, and concrete
dabs of some of the former structures remain intact.

2.2 Geogr aphic Setting and T opoagr aphy

The area occupied by the former installation consists mainly of rolling tundra which rises
from the Bering Sea on the north toward the base of the Kinipaghulghat Mountains. The
Kinipaghulghat Mountains rise abruptly to an elevation of approximately 1,800 feet above sea
level roughly 3 miles from the coastline, as shown on Figure 22. The installation activities
gpanned from the beach to the mountain summit. The main area of operation, termed the Main
Operations Complex (MOC), is located at about 100 feet in elevation, just north of a glacier-
carved valley that opens to the tundra. The former installation layout is shown in Figure 2-3.

2.3 Demographics and L and Use

There are currently no year-round residents in the vicinity of the NE Cape complex.
Seasona dwellings on Kitnagak Bay, at the end of Cargo Beach Road, are used for subsistence
hunting, gathering, and fishing during the summer months. The establishment of a permanent
community at NE Cape is being discussed by the residents of St. Lawrence Island.
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2.4 Geology

The topography at the eastern end of St. Lawrence idand is dominated by the uplift of
granitic rock know & the Kinipaghulghat Mountains. Kangukhsam Mountain and the highest
ridges of the Kinipaghulghat Mountains, which are shown on Figure 2-2, delineate the southern
extent of the installation. There have been no focused geological studies of the NE Cape
morphology. The following observations were made during this project.

The formation of the glacia valey draining north from Kangukhsam Mountain appears
to have created the majority of the unconsolidated surficial deposits on which the installation was
constructed. Glacia landforms include melt-out till, moraines, drumlins, a residual rock glacier,
and basa till a depth. This alpine valley now holds the southern branch of the Sugitughneq
(Suqi.) River, a small stream that arcs through the heart of the installation, trending north to the
Bering Sea. Periglacial processes, such as frost rubble (talus) on the steeper slopes and frost
patterning on the flats, are superimposed over the glacia landforms. Frost rubble from the valley
walls appears to have been transported by the glacier, and comprises a significant amount of the
melt-out till distributed across the site. Alluvial process are superimposed on the periglacial
forms in limited areas along the southern branch of the Suqi. River in the vicinity of the White
Alice Site (Site 31) and the Main Operations Complex (MOC).

Granitic bedrock is exposed a low tide in the western part of Kitnagak Bay.
Investigators from the consulting firm MWH suggested that “quartz monzonitic bedrock
underlies the unconsolidated materials a a relatively shallow depth on a wave-cut erosional
platform.” (MWH, 2003) The alignment of three large drumlins (including the Cargo Beach
Road Landfill location) suggests that the former glacier transitioned from alpine to piedmont as it
flowed toward Kitnagak Bay. The rocks around the Sugitughneq Lagoon and at Kitnagak Point
resemble those on the drumlins. Breaking waves off shore of Kitnagak Bay may be due to a
submarine terminal moraine, and the glacier may have had a tidewater terminus.

Soil and vegetation development is typical of sub-arctic to arctic tundra. Relatively flat
areas that are poorly drained due to ice-rich permafrost and/or fine silt have well developed peat
bogs. Thinner tundra vegetation and scant organic horizons are found on well drained areas.
Over 1,000 feet in elevation, vegetation consists primarily of lichen.

25 Hydr ology

The hydrogeology of the Northeast Cape installation is complex. Groundwater moving
through bedrock fractures is likely to be significant in the mountains. Beyond the mountain
front, shallower aquifers in the depositional materials are present. These shallow aquifers are

influenced by permafrost and active seasonal thawing. Shallow subsurface water has been
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observed perched on ice rich frozen ground in boggy areas. This is a relatively shallow (2 to 4
feet) active layer due to the insulative effects of thick tundra vegetation and peat. In areas of thin
soil and exposed cobbles and boulders, heat conduction is greater, the active layer appears to be
significantly deeper, and permafrost may be discontinuous. This aquifer typically consists of
coarse granular material with high permeability. The water table in these areas has been
encountered as shallow as 5 feet and as deep as 37 feet below ground surface (bgs). While it is
difficult to recover rocky, course-grained soil with a drill rig without thawing it, frozen soil was
suspected beneath this “medium depth” aguifer at several locations and confirmed at afew. The
medium depth aquifer (and permafrost) may be perched on basal till from past glaciations.
Evidence exists that this till, which was found to be frozen at two locations, acts as a confining
layer for a deeper aguifer.

2.6 Climate and Ecology

St. Lawrence Island has a subarctic, maritime climate with some continental influences
during winter, when the surrounding Bering Sea is frozen. Winds and fog are common, and
precipitation occurs up to 300 days per year as light rain, mist, or snow. Annua precipitation is
about 16 inches per year, and more than half falls as light rain between June and September.
Summer temperatures average between 48 and 34 degrees Fahrenheit (°F), with a record high of
65°F. Winter temperatures average from minus 2F to 10°F, with an extreme low of -30°F
(URS, 1985).

Additional information on the climate and ecology of the NE Cape area has been
included in several of the previous Rl work plans and reports, and will not be duplicated here.
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3.0 FIELD INVESTIGATION METHODS

The following section describes the general field methods and procedures used to
complete the Phase IV RI fieldwork. Methods unique for an individual project site or
background location are discussed by site in Section 5. Photographs 1 through 16 in Appendix A
include images of many of the field methods in use.

31 Workplan Variances

In genera, the Phase IV RI fieldwork conducted using the methods specified in Shannon
& Wilson's August 2004 Work Plan (WP). However, variances from the WP were necessary
due to actual physical field conditions that were different from those presented in the scope of
work (SOW). The variances are discussed for each individua project site in Section 5.

3.2 M obilization and Demobilization

A Hercules C-130 Transport operated by Lynden Air Cargo was used to transport
equipment and supplies to the site in two flights. The Hercules C-130 is shown in Photograph 1
in Appendix A after unloading its cargo. The Lynden Hercules and a DC-6 cargo airplane
charted from Everts Air Cargo were used to return the gear to Anchorage. Field personnel
traveled to and from Northeast Cape on aircraft charted from Bering Air Service out of Nome.
Bering Air was also chartered to transfer sample coolers from the site to Nome, where they were
forwarded to Anchorage on Alaska Airlines Goldstreak Service.

A temporary camp, provided by Alaska Mineral Exploration Service, was set up to
provide room and board for the field crew, which consisted of three environmental professionals
from Shannon & Wilson, a two-person field crew from Discovery Drilling, a cook provided by
Alaska Minerals Exploration Service, and a surveyor from Mammoth Consulting. The camp was
erected on the gravel pad adjacent to the airstrip as illustrated in Photograph 2. Electricity was
supplied by gasoline-fuelled generators. Surface water was pumped from the Sugi. River for
filtration through a particulate filter and granular activated carbon for drinking and cleaning
water.

3.3  Soil Sampling

Soil samples were collected in general accordance with ADEC’s Underground Storage
Tarks Procedures Manua (November 2002), and Shannon & Wilson's August 2004 Field
Sampling Plan. The soil sampling efforts included the collection of surface soil, sediment and
subsurface soil samples for chemical and geotechnical testing.
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3.3.1 Surface Soil and Sediment Sample Collection

Surface soil and sediment samples were collected from depths of roughly O to 2 feet
below the ground (or sediment) surface. To the extent practical, samples were collected from
beneath the vegetation mat, and were representative of the particle size distribution of nearby soil
or sediment. Steel shovels were used as necessary to remove vegetation, expose minera soil, or
reach a depth specified in the WP. Once the desired sample depth was exposed, materia that
may have been in contact with the shovel was swept away with a gloved hand or clean sampling

spoon.

3.3.2 Shallow Subsurface Soil Sample Collection

Shallow subsurface soil samples (2 to 5 feet bgs) were collected, often at the same
location as a corresponding surface soil sanple (co-located). In soft soils, the target sample
depth was accessed using a shovel and/or pickaxe. At locations with harder/denser soil and/or
deeper sample intervals, a hand-cleaned (See Section 3.5) hollow-stem auger was advanced
using the drill rig to access the sample interval. The auger was extracted from the hole, and the
sample was collected from the auger flights. Care was taken to sample soil that was not in
contact with the auger blade.

3.3.3 Soail Borings—Drilling and Sample Collection

A portable rotary drill rig equipped with hollow-stem auger and down-hole hammer
capabilities was used to advance soil borings and install monitoring wells.  Split-spoon samplers
with 3-inch outside diameters were used to collect soil samples at intervals as boreholes were
advanced. Photograph 5 shows a recovered sample in an open split-spoon, and Photograph 10
shows a split-spoon sampler in the foreground and the drill rig advancing a soil boring. Surface
soil samples (to a depth of about 1.5 feet) were collected directly from the borehole using a
stainless steel spoon. Split-spoon samplers were driven ahead of the auger or hammer at least 18
inches, if possible. Upon retrieval, the split-spoon sampler was opened and the samples were
recovered from the center portion, excluding potentially disturbed soils at the top and bottom of
the sampler. In some cases, the volume of soil required to fill the required containers exceeded
the volume of soil recovered by the sampler. In these situations, the split-spoon sampler was
driven a second time to obtain sufficient soil. Split-spoon samplers were decontaminated
between each use. Soil Borings were documented on “Field Log of Boring” forms which
included the project name, driller, drilling method, boring number, location, sample time,
number, and depth, field screening results, and material descriptions.

Subsurface soil samples were collected from each sample interval for field headspace

screening and potential laboratory analysis. A subset of the collected soil samples were selected
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for laboratory analysis based on field observations, the highest headspace screening readings,
and the intervals designated in the WP. Borings not completed as monitoring wells were
backfilled with the drill cuttings following the completion of soil sampling.

3.3.4 Field Screening Method

An HNU HW101 photoionization detector (PID) with a 11.7 electron-volt lamp or an
OVM Model 580B PID with a 10.0 electron-volt lamp were used to screen soil for volatile
hydrocarbons. Both instruments were calibrated using 100 part per million (ppm) isobutylene
standard gas on each day used. Headspace screening was used as a semi-quantitative indication
of contamination to aid in the identification and delineation of impacted areas and select soil
samples for laboratory analysis. The HNU PID was used for all recorded headspace samples for
consistency. Following ADEC headspace sampling procedures, headspace screening was
accomplished by placing soil in a self sealing plastic bag to approximately one-haf of its
capacity using a clean spoon. The samples were then alowed to warm to a uniform temperature
of at least 40 degrees Fahrenheit (10 minutes to one hour). To screen, the sample was agitated
for about 15 seconds, the seal of the bag was opened dightly, the instrument probe was inserted
into the air space above the soil, and the bag was held closed around the probe. The maximum
ionization response as the PID drew vapor from the sample bag was recorded.

3.3.5 Analytical Soil Sample Collection

Once the desired sampling location was exposed, all soil and sediment samples were
collected using clean new disposable stainless steel spoons. The soil screening bag (if required)
weas filled and sedled first, followed by the analytical sample containers in order of decreasing
analyte volatility. Analytica samples, with the exceptions of gasoline range organics (GRO) and
benzene, toluene, ethylbenzene, and xylenes (BTEX), were collected by quickly and completely
filling the appropriate laboratory-provided jars. Samples for analysis of GRO and BTEX were
collected by placing approximately 50 to 60 grams of soil into a pre-weighed, |aboratory-
supplied 4ounce (0z.) jar and adding the contents (25 milliliters) of one or more surrogated
methanol vials to submerge the soil. If more than one methanol vial was used, it was noted on
the sample container lid, as well as the Chain of Custody. To prevent leakage, the rim of each
sample container was quickly wiped free of soil particles with a piece of clean paper towel
before capping. The level of the methanol was marked on the sample jar to detect future
leakage. Each soil sample was visually classified for soil type and field-screened for volatile
hydrocarbons.
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3.3.6 Geotechnical Soil Sample Collection and Testing

Where practicable, bulk density was measured at background soil and sediment sample
locations using a balloon volumeter. Once a background sample location was selected, surface
vegetation was cleared, and the soil surface was leveled to accept the base plate of the volumeter.
The volumeter was placed on the base plate and an initial volume was recorded (essentialy
zeroing the instrument). The instrument was then set aside and roughly one gallon of soil was
excavated through the base plate opening to make a smooth hole. The excavated soil was placed
in a double plastic bag carefully to avoid sample loss. The balloon device was returned to the
base plate and the volume of the soil removed was calculated by subtracting the initial volume
from the finad volume. The mass of soil removed, the moisture content of the soil, and the
grainsize distribution (for granular soil) were measured in Shannon & Wilson's fixed |aboratory
from the contents of the sealed bag.

Geotechnical samples for moisture content and grainsize analyses were collected from
the MOC area. Soil recovered with a split spoon sampler was placed in a pre-labeled plastic bag,
sealed, and placed in a second plastic bag. Bulk soil samples were collected with a shovel and
placed in plastic baglined woven poly sand bags or 5-gallon polyethylene buckets with lids to
prevent moisture |oss.

34 Water Sampling

Water samples were collected in general accordance with Shannon & Wilson's August
2004 Field Sampling Plan and, for groundwater, ADEC's Underground Storage Tanks
Procedures Manual. Water sampling included collection of surface samples from bodies of
water and groundwater samples from existing and new well points and monitoring wells.

3.4.1 Surface Water Sampling

Surface water samples were collected from the Sugitughneq River drainage and
background locations. Surface water samples were collected by slowly submerging and raising
clean, laboratory grade glass containers to minimize the disturbance of the water and surrounding
sediment. The water was transferred into the appropriate laboratory-supplied containers.
Severa “dips’ were often required to fill the appropriate sample containers. Slight shifts in the
sample location were sometimes necessary to avoid turbid water that had developed from the
sampling. Two surface water sampling locations are shown in Photographs 9 and 13.

Field observations, including surface water type (pond, stream, etc.), size, and depth of
water were recorded at each sampling location. [If the sample location was some distance from
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shore, the survey lath marker was placed at the edge of the stream/river, perpendicular to the
channel, and the horizontal offset was recorded on the lath.

3.4.2 Wadl Point Installation

WEell points are tubes that have points on the end and slots or holes to allow passage of
water. Manufactured well points were driven directly into the ground and used to sample
shallow groundwater at Sites 3 and 6 for the Phase IV RI. The manufactured well points
consisted of 1.25-inch inside diameter, wire-wound stainless steel screens connected to an
appropriate length of 1.25-inch inside diameter galvanized blank steel pipe with threaded
connectors. The well points had a nominal slot size of 0.010 inches and typically had 3 feet of
screen length. The well points and riser pipe were cleaned with a high pressure detergent wash,
freshwater rinse, and de-ionized water rinse then packaged in polyethylene prior to mobilization.

Site 6 well points were driven into the ground using the drill rig air hammer after using
the hammer to establish a pilot hole in the rocky ground. Site 3 well points were inaccessible to
the drill rig, and were installed manually using a sledge hammer. The well point pipes were
completed to approximately 3 feet above the ground, and included a locking cap and padiock. A
well point construction log was completed for each well point installation. A typical well point
installation is shown in Photograph 7.

3.4.3 Monitoring Well Installation

New monitoring wells were installed at the Main Operations Complex, Site 22, and Site
26 to sample deeper groundwater. A boring used to install a monitoring well at the Main
Operation Complex is depicted in Photograph 10. Monitoring wells were installed in completed
soil borings using 2-inch-diameter schedule 40 polyvinyl chloride (PVC) well-screen with 0.010
inch machined-slots threaded to the appropriate length of 2inch-diameter blank PVC. The
screened interval was placed at a depth intended to span the zone of water table fluctuation. A
sand filter pack consisting of #10-20 silica sand was used to backfill around the well screen to a
depth approximately one to two feet above the top of the screen. Bentonite chips were used to
seal the riser casing at the top of the sand pack. The drill cuttings generated during the soil
boring were used to fill the annular space between the blank casing and the formation above the
bentonite seal, or surface spread onlocation.

The wells were completed with flush-mounted monitoring well monuments set in
concrete. The PVC casings were sealed with padlocked expansion plugs, and magnets were
placed in the monument covers to aid in future location. A monitoring well construction log was
completed following each monitoring well instalation. Each monitoring well number was

marked clearly on the monument cowver, the wood form for the concrete, and the expansion plug.
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344 Weéell Development and Sampling

Groundwater samples were collected from both the new and the previously existing
monitoring wells and well points. Before sampling, new wells were developed and pur ged, and
existing wells were purged. The water produced during development and purging of the wells
was containerized and treated, as discussed in Section 3.7.

3441 New Monitoring Well and Well Point Development

New well points were developed using a peristaltic pump and new disposable tubing.
Water was removed while periodically raising and lowering the tubing until avisible decrease in
turbidity was noted and at least three well volumes had been removed, or the well point was
pumped dry. If the well was pumped dry, it was allowed to recover to within 90% of its original
water level or to sit overnight before development continued or purging started. Development
was complete when the well point was pumped dry at least three times.

New monitoring wells were developed with a submersible pump and disposable tubing.
Development did not begin for at least 24 hours after installation to allow seals and monuments
to hydrate. Initialy, the pump was slowly lowered and raised through the water column while
pumping at up to 4 liters per minute. The pump and tubing were periodically raised and lowered
vigorously as development continued. After there was a visual decline in turbidity, even after
agitation, the pumping rate was reduced, and the purging procedures discussed in Section 3.4.4.4
commenced. A minimum of three wells volumes were removed during the devel opment process.
The pump was decontaminated between each monitoring well as described in Section 3.5.

3442  Low-Fow Well Purging and Sample Recovery

Both existing and new monitoring wells and well points were purged prior to sample
recovery to obtain groundwater samples that are representative of the surrounding aquifer
formation. Monitoring wells were purged and sampled with a Grundfos Redi-Flo 2 variable-
speed submersible pump and new disposable tubing. A peristaltic pump was used to purge and
sample each well point using new disposable tubing. Purging was performed at up to 2 liters per
minute, with the rate declining toward a sampling rate of approximately 500 mL per minute as
the turbidity decreased. Note, however, that the submersible pump would loose prime and act
like it was out of water under some conditions as the flow rate approached 500 mL per minute.
In these cases sampling was performed at roughly 750 mL per minute.

Water quality parameters, including temperature, specific conductance, dissolved oxygen
(DO), pH, oxidationreduction potential (ORP), and turbidity were monitored during purging

PHASE IV REMEDIAL INVESTIGATION June 2005
Northeast Cape, St. Lawrence Island, Alaska Page 11
U.S. Army Corps of Engineers- Alaska District 32-1-16821



SHANNON & WILSON, INC.

using hand held meters and a flow-through cell. Purging was considered complete when the
following stabilization of water quality parameters was measured between casing volumes:

ORP within 10 mV

pH within 0.2 units,

conductivity within 3%, and
temperature within 1 degree Celsius.

DO and turbidity values were recorded, but only used as informational stabilization data. If the
well was purged dry while pumping at less than 1 liter per minute, the well was alowed to
recover to within 90% of its original water level or to sit overnight, then purged dry a second
time. Sampling began once the well had recovered.

Once purging was complete, groundwater samples were transferred directly from the
pump tubing into the appropriate laboratory-supplied containers. Glass I-liter containers were
not filled completely to allow for expansion and contraction during shipping. At monitoring well
and well point locations where natural attenuation indicators were collected, akalinity and
ferrous iron were measured using Hach field test reagents and a digital spectrophotometer after
analytical samples were obtained. Finally, at “natural attenuation wells’ water was pumped
through the flow-through cell for the post-sampling measurement of dissolved oxygen, pH,
temperature, and ORP. The final or stabilized, field-measured, water quality parameters are
presented in the site-specific Groundwater Sampling Log tables in Section 5.

Caution should be used when using the field-measured water parameters. At low flow
rates temperatures can be elevated due to the residence time in tubing exposed to warmer air.
Oxygen concentrations can be biased low because oxygen sensors are consumptive, and low
flow rates are inadequate to maintain fresh water at the sensor face. These effects were observed
in the field when the submersible pump would loose prime. To resume pumping the pump was
turned of, then started at a relatively high flow rate that was then diminished. Samplers could
observe temperatures drop and oxygen concentrations rise when fresh water at the high flow rate
reached the sensors.

345 Measuring Groundwater Elevation

Electronic water level indicators were used to measure the depth to water in below the
top of the well or well point casing (TOC) to within 0.01 feet. New wells were marked on the
casing to provide a reference point from which to measure. Existing casings with no mark were
measured from the highest point of the casing, and a mark was made on the casing for future
reference and surveying. Water levels were measured before performing development, purging,
or sampling and sequentially by Site at least 24 hours after sampling. The sequential
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measurements were performed to gather groundwater elevation data for specific areas in a small
window of time. The elevation of well casing measuring points was determined as part of the
survey (see Section 3.6), and water level elevation was calculated by subtracting the measured
depth to water from the surveyed TOC elevation. Water level indicators were decontaminated as
describe in Section 3.5.

35 Sampling Equipment Decontamination

Decontamination of split-spoons and hand tools was performed by washing with an
Alconox solution, rinsing with potable water and rinsing again with deionized (DI) water after
collecting each sample. If a split spoon or tool was not to be reused directly after cleaning, it
was placed in a clean plastic bag to prevent contact with contaminants. If a petroleum product or
sheen was visible on any sampling equipment, a “coarse’ soapy water wash, clear water rinse,
and acohol rinse was performed before the normal decontamination procedures. To determine if
cleaning procedures were adequate, equipment blank samples were collected by running DI
water over tools that may contact analytical samples. Equipment blanks are discussed in Section
4.6.3

Drill augers and rods used for soil borings were decontaminated between borings at each
site by hand using scrub brushes and a drum of soapy water followed by a clean water rinse.
Drums of soapy and clean water were carried on the drill rig for this decontamination procedure
(See Photograph 6). Augers and rod were further decontaminated between each site in the
Northeast Cape complex by immersing and scrubbing them in a trough of soapy water, followed
by a clean water rinse in a second trough. The water from the troughs and drums was treated as
described in Section 3.7.

Submersible groundwater sampling pumps were decontaminated by disposing attached
tubing and scrubbing the pump in water with Alconox. After scrubbing, the soapy water was run
through the pump. The pump was rinsed by submerging it and running it first in potable water
and then in DI water. Pump decontamination is illustrated in Photograph 11. To determine if
cleaning procedures were adequate, equipment blank samples of DI water run through a cleaned
pump. Equipment blanks are discussed in Section 4.6.3

Water level indicators were decontaminated between well measurements by, at a
minimum, rinsing the lower two feet with DI water and drying with a clean paper towel.
Indicator probes and measuring cord were cleaned with a laboratory grade detergent (Alconox)
and potable water solution followed by potable and DI water rinses if used to sound a well for
total depth, if awell had known contaminants, or if a petroleum odor was noted in awell.
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3.6 Surveying

The field survey commenced September 3, 2004 and was substantially completed on
September 8. Additional Global Positioning System (GPS) data for background samples were
collected between September 8 and September 13™. The full survey report is included as
Appendix D.

In general, rod and transit surveying techniques were used to survey sample locations.
Northings and eastings were determined by measuring angles and distances from existing local
baselines, and elevations were determined using differential leveling echniques. Horizontal
locations were reported to 0.01 feet. Vertical elevations were reported to 0.01 feet for new and
existing monitoring wells and well points and 0.1 feet for other sample locations. The locations
and elevations of monitoring wells were determined at sampling reference marks on the well
casings. For the well points at Sites 3 and 6, the horizontal positions were measured at the casing
center at ground surface, and the elevations were measured at the TOC reference mark.

The locations of the Background Sample Sites were determined using differentialy-
corrected GPS data. Positions were collected using a Trimble GeoXT receiver. Horizontal
precisions for the points collected were in the 6-meter range before processing, and the 1-meter
range after correction using data from a continuously operating reference station (CORS station).

Swing-tie measurements from surveyed points were used to determine locations of three
samples at Site 7, three samples at Site 13, and two bulk soil samples a the MOC. Swing tie
measurements were made by the sampling crew with a fiberglass tape.

3.7 Waste M anagement

Investigation Derived Waste (IDW) generated during field activities included water from
well/well point development and purging, water from decontamination of sampling and drilling
equipment, drill cuttings from borings and monitoring wells, analytical soil samples that were
not selected for analysis, used granular activated carbon (GAC), personal protective equipment
(PPE), and miscellaneous disposable sampling equipment. Other wastes included water from
precipitation in the fuel storage containment, waste generated by a small (1-2 gallon) diesel fuel
spill to the ground from a camp heater during a storm; a leaking 5-gallon container of air cooler
cleaning solvent found on the beach by a NE Cape resident and removed at his request; and
general camp-related wastes such as garbage, gray water, and sanitary waste.

Groundwater was pumped or bailed from new monitoring wells and well points
(developed) to remove sediment and/or turbid water resulting from the well instalation.
Similarly, existing monitoring wells and well points were purged of potentially stagnant water
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prior to sampling. Development and/or purge water was contained in 55-gallon stedl drums at
the site where it was generated. The water in the drums was processed on site using a GAC
filter, and discharged to the ground surface. Decontamination water and rainwater that
accumulated in the fuel storage containment cell were also pumped through the GAC filter and
discharged to the ground surface.

Potentially contaminated soil generated during the investigation included headspace
screening samples, soil samples from borings (including methanol preserved samples) which
were not selected for analysis (excess), and drill cuttings. Headspace screening samples were
returned to their original location or placed in the cuttings of the boring of origin. Excess
unpreserved soil samples from borings were also placed in the cuttings of the boring of origin
when practical. Some excess unpreserved samples and al excess methanol preserved soil
samples were placed in the waste soil drum (see below). Drill cuttings and soil samples from
monitoring wells were screened with a PID during drilling. Drill cuttings from monitoring wells
were not observed to be contaminated based on visual, olfactory, or headspace screening results,
and were used were used to fill the annular space above the screened interval seal or spread on
the ground surface in the vicinity of the monitoring well. Drill cuttings from borings were used
to backfill the boring of origin as completely as practicable.

A nontIDW soil was generated by a small (1-2 gallon) diesel fuel spill to the ground from
acamp heater during a storm. Soil was excavated from the spill area by hand and placed in a 55-
galon drum. The excavation proceeded until field screening with a PID did not detect further
impacted soil. The volume of excavated soil occupied approximately 1/3 the volume of the
drum. Solids that settled out of the decontamination and development water and excess soil
samples that were not submitted for analytical testing were placed in the drum with the soil
excavated from diesel spill area. The drum was handled as contaminated soil, and transported to
Anchorage for analysis and disposal by Emerald Alaska, Inc.

Used PPE, homogenization pans, paper towling for cleaning the exterior of sample
containers, and emptied headspace bags were stored in polyethylene bags labled “PPE”. Used
pump tubing and bailers were stored in polyethylene bags labled “Used Tubing”, and used
sampling spoons were stored in polyethylene bags labels “Dirty Spoons’. Disposable sampling
equipment and PPE were transported in heavy drum liner bags to Anchorage on cargo aircraft
and disposed at the Municipality of Anchorage' s Hiland Road Landfill.

A pit toilet was constructed for human waste in the gravel pad near the intersection of the
runway and the Camp Pad. The pit depth was three to five inches less than the specified minimum
of 4 feet because frozen ground was encountered at 3 ft. bgs. and the soil was grading to ice rich
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slt. The pit toilet was filled with the original soil on the day of demobilization. Grey water from
domestic washing was strained for solid particles and allowed to infiltrate into the gravel Camp
Pad. The solid particles were incinerated.

Sorbent pads used during the transfer of fuel to prevent drips or spills were contained in a
closed container labeled “Used Sorbents.” These Sorbent pads were burned with domestic trash
to assist with combustion. Residual ash from domestic trash was packaged in plastic garbage
bags and contained in “drum liner” polyethylene bags with non-burnable camp garbage. The
bags were either flown to Nome for disposal in the local landfill by the charted air service or to
Anchorage at demobilization for disposal in the Hiland Road Landfill.

A member of the local community observed a leaking 5gallon container labeled “air
cooler cleaner” on the beach to the north-northeast of the airstrip and requested a spill response
from Shannon & Wilson's field personnel. The constituents diesel fuel and nonylphenol were
visible on the battered product label. Shannon & Wilson notified the USACE Project Manager
the unanticipated waste and the proposed treatment/disposal method. The air cooler cleaning
solvent was over-packed and transported as flammable product for energy recovery from
Northeast Cape to Anchorage. Emerald Alaska characterized the contents of the container,
identified Xylerol and 1,2-dichlorobenzene, and transported it to their facility as non-hazardous
waste for disposal.

At the completion of the field work, the Waste Tracking Log presented as Table E1 in
Appendix E, was checked to ensure that generated wastes were staged for removal from the site
or had been treated and disposed at the site. The Waste Tracking Log was used to verify that
waste materials were not inadvertently left behind after demobilization, in accordance with the
WP. Table E1, and other documentation for the handling and disposal of generated wastes from
the site, is provided in Appendix E.
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4.0 ANALYTICAL DATA

The project’s chemical data was generated using methods that conform to the USDOD
Quality Systems Manual for Environmental Laboratories, Verson 2; the USACE QA Shdll
Document, EM-200-1-3; and the ADEC Underground Storage Tanks Procedures Manual.

4.1 Data Collection Objectives

The data collection objective of the Phase IV RI was to generate defensible definitive
chemica data from the sample locations and methodologies specified in the SOW. Samples for
chemica and/or geotechnical analyses were collected from the surface soil, subsurface soil,
surface water, groundwater and sediment at the former NE Cape facility.

4.2 Sample | dentification

Samples were assigned unique identification numbers in the fied. The sample
identification numbers were unique eleven-character strings of the form YYNESNSSXXX,
where:

YY isthe year (04);
NE is the project location (Northeast Cape);

SN isthe discrete site within the general Northeast Cape project area (e.g. “06” for Site 6
or “BG” for background samples);

SS is the sample matrix (GW for groundwater, SS for surface soil, SD for sediment, SB
for soil boring or subsurface soil, SQ for soil quality control blanks, and SN for water
quality control blanks); and

XXX is the sample number, incrementing upwards from 101 at each discrete site.
Quality control duplicates were indicated by 2XX, and replicates by 3XX, where XX
matched the sample identification, which was of the form 1XX.

For example, Sample 04NEO3SB105 would be assigned to a subsurface soil sample collected at
Site 3, and would reflect the fifth analytical soil/sediment sample collected at this site (“105”). If
replicate samples were collected from this location, the duplicate and triplicate sample numbers
would be “04NE03SB205" and “04NEO3SB305,” respectively. In thisreport, the suffix “04NE”
has been omitted for brevity and readability.

Sample locations were also assigned discrete |location dentification LOCID) numbers
for use in the electronic data deliverables system. Where multiple samples were collected from
different depths at the same horizontal location, the approximate depth, in feet bgs, follows a
dash in the LOCID. For example, the LOCID for Sanmple 04NE03SB103 was "03B1-2" which
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signifies the sample was collected from Site 3, Boring 1, 2 to 3.5 feet (bgs). Background surface
water and sediment sample locations were given the same LOCID. Sample identification
numbers, LOCIDs, sample location descriptions, and depths are summarized in the Section 5
tables “ Sample Location and Descriptions”.

Sample labels that contained the sample identification numbers, date and time of
collection, and analyses to be performed were prepared and applied in the field prior to sample
transport to the project and QA laboratories.

4.3 Sample Packaging and Transport

Environmental samples were preserved, packaged and shipped to the project and QA
laboratories using the methods outlined in Shannon & Wilson's August 2004 Work Plan.
Precautions for sample preservation, hazardous material shipping, cross contamination
avoidance, and environmental and physical stress mitigation were addressed to ensure that
samples reached the laboratory in good condition.

4.3.1 Sample Preservation

Each laboratory sample was preserved at a cool temperature by placing the sample in an
insulated cooler shortly after collection. Frozen gel packs (blue ice) were used to establish and
maintain sample temperatures of 4 Celsius (C) plus or minus 2 C. Methanol was used in 25
mL aliquots to preserve soil samples collected for volatiles analysis. Hydrochloric and sulfuric
acids were used to preserve water samples at or below a pH of 2 for various analyses. These
preservatives are considered hazardous materials for shipping and required specia handling.
Due to regulations governing nitric acid shipment on commercial aircraft, water samples for
metals analyses were collected and submitted to the laboratory in unpreserved containers. The
laboratory then added the appropriate amount of nitric acid at least 24 hours prior to anaysis.

4.3.2 Sample Packaging

After labeling, sample containers were individually padded with bubble-wrap. The
containers for soil samples preserved with methanol were pre-weighed with labels applied at the
laboratory. To meet shipping requirement for a secured lid, these containers were placed in thin
plastic bags and then wrapped with tape to avoid adding mass to the container. To reduce the
risk of volatile compounds from other samples or the environment migrating into a sample
container, each container (or sample set) was placed in a sealable plastic bag. Samples collected
from locations with strong fuel odors were stored and shipped in separate coolers.
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Coolers were prepared for shipment by ensuring that the cooler drain was taped closed
from both sides, then adding sorbent material (vermiculite). The bagged samples were placed
inside a plastic garbage bag in the cooler, and ice packs were placed around and among the
sample containers. The liner bag was then tied or taped closed, and additional inert cushioning
was added to protect and insulate the samples. Adequate cushioning was double checked by
ensuring that no movement was audible in the closed cooler with moderate shaking. A
resealable plastic bag was taped to the inside lid of the cooler to contain the Chain-of-Custody
(COC). Finaly, shipping labels were placed on the exterior of the cooler and the laboratory
address was secured to the top.

Final packaging was completed at the time of shipment. The COC was relinquished and
sealed inside the cooler. Two custody seals were applied to opposite corners, and clear tape was
placed over the sedls to protect them from abrasion. A minimum of two full wraps of strapping
tape were placed around the cooler in two places to secure the lid, and a shipping form was
affixed to the top.

4.3.3 Sample Shipping and Contacts

The time and temperature sensitive nature of environmental samples were discussed with
commercia shipping personnel in Nome. The project and QA laboratories were informed of
cooler shipments through the Delivery Order Manager. The laboratories completed a cooler
receipt form upon sample receipt to document sample conditions at the time of receipt. The
Délivery Order Manager was notified of discrepancies by the laboratory.

4.4 Analytical Parameters

Table 44 lists the analyses and anaytical methods specified in the SOW, and includes
the abbreviations applied in this report. The anayses to be performed on samples from
individual sites were specified in the SOW and are discussed in Section 5.

The influence of biogenic compounds on the diesel and residual range organic (DRO, and
RRO) results from specific sites identified in the Work Plan were assessed by the project
laboratory. Background soil and sediments were assessed for biogenic compounds by running a
library search on DRO/RRO extracts by Method SW8270. The laboratory project manager
reviewed the tentatively identified compounds (T1Cs) from the library search and the DRO/RRO
chromatograms to comment on whether petroleum hydrocarbons were the likely source of
reported DRO and RRO concentrations. This methodology is not nationally published, relies
largely on the skills of the project laboratory, and will not be subject to the same level of QC as
the primary project samples. The assessments are summarized in the site-specific summary of
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analytical results tables. The laboratory project manager’s comments are included in Table D-1

of Appendix D.

TABLE 4-4 ANALYTICAL METHODS

ANALYSIS/ANALYTE ABBREVIATION METHOD
Gasoline Range Organics (GRO) AK101
Diesel Range Organics (DRO) AK102
Residual Range Organics (RRO) AK103
Total Organic Carbon (TOC) TOC - SGS SOP
Aromatic Volatile Organics (benzene, toluene,
ethylbenzene, xylenes) (BTEX) Sw8260B
Polynuclear Aromatic Hydrocarbon (PAH) PAH SIM
Semi-volatile Organic Compound (svoC) SW8270C
Polychlorinated Biphenyl (PCB) SW8082
Pesticides SW8081A
Total Metals (excluding Mercury) SW6020
Mercury (water / soil) SW7470A | 7471A
Natural Attenuation Parameters
Nitrate EPA300.0
Ammonia SM4500
Total Kjeldal Nitrogen SM4500
Orthophosphate (soluble reactive phosphate) ASA 24-5
Potassium SW6020
Sulfate EPA300.0
Iron, total SW6010B
Heterotrophic Plate Count (HPC) SM9215B
Qil Degrading Bacteria Sheen Screen
Physical (Geotechnical)
Grain Size Classification ASTM C136/D422
Moisture Content (% M) ASTM D2216
Bulk Density ASTM D2167M
KEY DESCRIPTION
AK Alaska Method
Sw Solid Waste Method
SGS SGS Environmental Services, Inc.
SOP Standard Operating Procedures
SIM Selectivelon Monitoring
EPA Environmental Protection Agency
ASTM American Society for Testing Materials

Shannon & Wilson's Work Plan stated that total aromatic hydrocarbons (TAH) and total
agueous hydrocarbons (TAgH) were to be caculated using the aromatic volatile organics
(BTEX) and polynuclear aromatic hydrocarbon (PAH) results. TAH and TAgH vaues were
requested for the following surface water samples. 08SW101, 29SW101 through 29SW103, and
BGSW101 through BGSW110, plus associated QC/QA samples. TAH was calculated by adding
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the total concentration of the BTEX analytes. Similarly, TAgH was calculated as the sum of the
BTEX and the PAH analytes. Estimated concentrations were included in the calculation, and Y2
of the practical quantitiation limit (PQL) was used when an analyte was not detected.

The natural attenuation parameters nitrate, ammonia, total kjeldahl nitrogen (TKN),
ortho-phosphate, potassium, sulfate, total iron, heterotrophic plate count (HPC), and oil
degrading bacteria were analyzed. These results can be used along with field measurements of
groundwater alkalinity and ferrous iron to evaluate the capability of natural systems to degrade
contaminants. Natural attenuation parameter results are presented in the site-specific Summary
of Analytical Results tables in Section 5. Alkalinity and ferrous iron field results are presented
in the site-specific Groundwater Sampling Log tables in Section 5.

45 OA/QC Samples

45.1 Field Replicate Samples

Replicate samples are collected in the field and submitted for analysis of regulated
compounds to evaluate both the sample matrix heterogeneity and variability in sampling and
analytical practices. Field quality control (QC) duplicate, and quality assurance (QA) triplicate
samples were co-collected with project samples and analyzed at a rate of one QC/QA set per ten
project samples for each method and matrix, with the exception of natural attenuation parameters
and TOC. The QC samples were submitted to the project laboratory and the QA samples were
submitted to North Creek Analytical in Bothell Washington.

Soil and sediment replicate samples were collected by quickly adding an appropriate
amount of soil or sediment to the three methanol-preserved containers for GRO and/or BTEX
one at atime as soon as fresh soil was exposed. Once the methanol preserved containers were
sealed, the soil in the sample hole was mixed with the sample spoon, and containers were filled
simultaneously to provide a more homogeneous sample set. Split-spoon samplers do not contain
enough soil volume to fill the containers of a replicate sample set with a long analyte list.
Therefore, the majority of replicate sets were collected from near-surface samples. Analytic sets
were broken up (such as GRO/BTEX replicates from one split-spoon, and metals from another)
when necessary to maintain the 10-percent replicate frequency.

Replicate surface water and groundwater water samples were collected by completely
filling the appropriate container for GRO and BTEX. The remaining containers were partially
homogenized by moving the pump discharge tube alternately between the three containers for
each analysis. The wells selected for replicate samples exhibited good yield, so that pumping the
well dry was avoided in the middle of a sample set.
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45.2 Trip Blanks

Trip (or travel) blank samples are used to determine if sample containers become
contaminated during storage and shipment to and from the project. At least one trip blank for
each matrix (soil/sediment or water) was included with each sample cooler shipped from the
field with samples for gasoline range organics (GRO) and BTEX. Trip blanks were prepared by
the project and QA laboratories before mobilization. Trip blank results are summarized in Table
D-2in Appendix D.

45.3 Equipment Blanks

Equipment blanks demonstrate that reusable sampling equipment has been cleaned
effectively to prevent cross-contamination of samples. Equipment blank samples were collected
by pouring DI water over split-spoon samplers and the sediment dredge or pumping DI water
through the RediFlo 2 submersible pump. Rinse water was captured in clean laboratory-grade
containers for transfer to the appropriate sample containers. One equipment blank was collected
for every 20 samples collected from reused (decontaminated) sampling equipment. Equipment
blank results are summarized in Appendix D Table D-2

45.4 TemperatureBlanks

Temperature blanks are containers of water that travel in the coolers with samples. The
project and QA laboratories measured the temperature of the water upon arrival at the laboratory.
One laboratory-provided temperature blank was included with each sample cooler shipped from
the field.

4.6 Chemical Laboratory Deliver ables

Anaytical data were supplied by the project laboratory to Shannon & Wilson and by the
QA laboratory to the USACE in hard copy and electronic formats. A separate data package was
prepared for each laboratory sample delivery group, commonly called a work order. A work
order typically consists of a batch of samples that were submitted to the laboratory at one time,
although separate work orders were often prepared for water samples and for soil/sediment
samples. The data packages include both the analytical results, and sufficient information to
demonstrate that the project’s data quality objectives (DQOs) have been satisfied. The DQOs
include the numericll measwrement quality objectives for precision, accuracy,
representativeness, comparability, and sensitivity.

Hard copy packages were submitted as discrete definitive data packages for each sample
delivery group. In accordance with EM 200-1-6, each definitive data package is a sequentially-
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numbered submittal that contains a cover sheet, table of contents, case narrative, the analytical
results, laboratory reporting limits, sample documentation information, and internal laboratory
QA/QC information. Each sample delivery group data package was also submitted as an
electronic data deliverable (EDD) using the COELT format. The EDDs were prepared in
accordance with the Alaska District Corps of Engineers Environmental Program Manual for
Electronic Déeliverables (USACE 2003). Hard copy packages and EDDs have been provided to
the USACE for archiving.

4.7 Chemical Data Assessment

Shannon & Wilson’s role in the data assessment process included implementing chemical
data quality management procedures to identify data quality discrepancies, and preparing a
chemica quality assurance report (CQAR) that conforms b EM 200-1-6, Table 3-1, “Data
Evaluation,” (USACE, 1997). Per EM 200-1-6, data evaluation is ultimately the responsibility
of the USACE, and the final determination of data usability is made by the USACE project
chemist. The draft CQAR prepared by Shannon & Wilson was reviewed and utilized by the
USACE project chemist to help assess the data usability and prepare the Chemical Data Quality
Assessment Report (CDQAR). Appendix C includes a hard copy of the CDQAR and a CD-
ROM of both the CQAR and the CDQAR in electronic Portable Document Format (pdf).

4.8 Data Presentation

Results of laboratory analyses are presented in the summary of analytical results tables
provided at the end of each site-specific subsection of Section 5. Separate tables were prepared
for soil/sediment and for water matrices. The abbreviation “PQL” is used in the text and in the
table legends for the laboratory-established practica quantitation limit. PQLS are sometimes
know as method reporting limits or detection limits. The data qualifiers established through the
chemical data assessment process are incorporated into the summary of analytical results tables.

Comparison of the laboratory results to regulatory standards or established site-specific
criteria was not included in the SOW. However, to provide a conceptual regulatory context and
a basis for further data evaluation, the USACE and Shannon & Wilson agreed to compare the
data to standard soil and groundwater cleanup levels promulgated by the State of Alaskathrough
the ADEC, as published in 18 AAC 75, Oil and Other Hazardous Substances Pollution Control
(ADEC 2003b, 2004). Sediment and soil sample results are compared to the most stringent
Method 2 soil cleanup levels listed in Tables B1 and B2, 18 AAC 75.341, for the “Under 40
Inches’ precipitation zone. The most stringent levels are typicaly in the migration to
groundwater exposure pathway. If the most stringent level is for a different exposure pathway,
the pathway has been noted in the summary of results tables in Section 5 Those compounds
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with surface water and groundwater results are compared to the groundwater cleanup levels
listed in Table C, 18 AAC 75.345. TAH and TAQgH results are compared to 18 AAC 70, Water
Quality Sandards (ADEC, 2003a).
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5.0 SITE-SPECIFIC ACTIVITIES

The NE Cape complex has been subdivided by previous investigators into separate sites.
The Phase 1V RI was focused on additional site characterization at those sites where data gaps
remain. The following sections describe the site conditions, scope of investigation, and
analytical results for the 15 individual sites investigated and data collected from background
locations during the 2004 Phase 1V RI.

51 Site1: Burn Site Southeast of Airstrip

Visua reconnaissance, 20 field screening samples, and analytical soil samples from four
locations (01SS101, 01SS102, 01SS103, and 01SS104) were collected at Site 1.

511  SiteDescription

An area near the airstrip was reportedly used as a burn pit or perhaps for fire training.
Previous investigations did not collect samples from the reported burn area. The airport terminal
area on the southeast side of the airstrip, where the road connects, shows the greatest degree of
human disturbance (grading, debris, etc.), presumably because initial construction and later
investigation/demolition activities were staged from this location. Figure 5-1 presents the
location of the scoped study area.

The airstrip is located on a low, relatively flat northeast/southwest trending ridge
paraleling the lower Suqi. River Drainage. The topography around the airstrip is depositional,
with permafrost within afew feet of ground surface, and is suggestive of a lateral moraine from a
former piedmont glacier. No bedrock outcrops were observed in the vicinity of the airstrip. The
airstrip appears to have been constructed by plowing back the active layer of peaty soil to frozen
ground, placing rocky fill on the frozen ground, and grading the surface with gravel and sand.
Windrows of the removed tundra are visible as mounds around the airstrip, and areas between
the mounds and the airstrip have become ponds due to differential permafrost melting.

5.1.2 Data Coallection Objectives

Three types of data were gathered. The first is whether or not visual evidence of afire
training or burned area exists in the vicinity of the airstrip, with a focus on the southeast side.
The second is headspace screening of soil for volatile hydrocarbons, and the third is laboratory
analysis of soil sampled from four locations based on screening results.
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5.1.3 Fied Investigation

Field activities at Site 1 commenced on August 9, 2004 and were completed on
September 3, 2004.

5131 Visua Observation and Headspace Screening

The developed airstrip area and adjacent tundra were observed during a site
reconnai ssance when the field team arrived at NE Cape. The walk-through was partially to ook
for potential burn areas, and partially to familiarize the crew with camp environs. A more
thorough investigation was performed by collecting field screening samples from 20 locations.
Photograph 3 in Appendix A shows the typical topography and screening sample location FS1-8.
The approximate locations of the field screening and analytical soil samples are shown on Figure
5-1. No apparent fire training or burn area was identified by visua observation or field
screening methods.

5132  Soil Sampling

Samples were collected using a hand shovel to cut out a“plug” of vegetation and roots to
access the soil beneath. Stainless steel spoons were then used to collect the headspace samples.
The headspace samples were warmed to a common temperature and screened with the HNU
HW101 PID. Analytical samples were then collected at the four locations with the highest
screening results. Soil descriptions and screening results are presented in Table 5-1, and sample
locations are shown in Figure 5-1.

Sample location 01SS103 is outside the study area boundary, and was the largest area of
distressed tundra observed. The distressed tundra consisted of two areas of desiccated (orange,
yellow and dark brown to black) vegetation at the same elevation as the surrounding tundra. One
area was roughly ten feet in diameter, and the other was rectangular, roughly 15 feet wide by 30
feet long. The underlying root mats and peat were intact.

5133 IDW

The soil in the headspace bags was retuned to the appropriate sample location and the
removed vegetation replaced. The plastic bags were place in the project IDW waste bag.

5134 Field Observations

Distressed tundra where previous field camps had discharged gray water was observed,
and some recently charred lumber was found on the gravel “Camp Pad” during the initia field
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reconnaissance. Debris and remnants from airfield communications and weather systems were
aso found.

In general, the tundra vegetation mat was intact across the study area with the exception
of the developed road, airstrip, and gravel pad. Root mats and peat were found beneath the
vegetation at al but two sampling locations. These two sample locations (01SS101 and
01SS102) were adjacent to the former air terminal, and showed signs of disturbance from recent
demoalition activities.

514  Analytical Results

The selected soil samples were analyzed for GRO, DRO, RRO, SVOCs, and RCRA
Metals. Table 5-1b presents the analytical results for Site 1. All DRO results plus RRO results
from locations 01SS103 and 01SS104 exceed ADEC cleanup criteria, likely due to biogenic
compounds in the organic soil. GRO and SVOC results were not reported above the PQLS.
GRO and pentachlorophenol were reported at estimated concentratiors (*J’ flag) less than the
PQL at location 01SS103. Many of the SVYOC PQLs exceed the ADEC cleanup criteria, likely
due to matrix interference because of high moisture and biogenic contents. Arsenic was
measured at concentrations above cleanup criteria that may be attributable to natural soil content.
Chromium and selenium exceeded their respective cleanup levels at one location each although
it is possible that the chromium is not hexavalent.
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TABLE 5-1a SAMPLE LOCATIONSAND DESCRIPTIONS- S TE 1: BURN SITE SOUTHEAST OF AIRSTRIP

Scr eeni
Sample Sample L ocation Depth ng
Number** | LOCID Date (See Figure 5-1) (feet) | (ppm)”~ | Sample Classificationt
Soil Samples
* 01SS101 |01SS101-1| 9/2/04 |Low, muddy area NE of former air terminal at FS1-1| 0.5 0.6 |Dark brown, silty PEAT; moist to wet - sparse vegetation
FS1-2 - 9/2/04 |Low areaN of former air terminal, base of gravel pad| 0.3 0.2 |Brown, silty angular GRAVEL; moist
* 01SS102 (01SS102-1| 9/3/04 |Mound at NE corner of air terminal pad 0.7-0.9 1.0 Dark brown, silty PEAT; trace gravel; moist - bits of lumber
FS1-4 - 9/2/04 |E of former terminal 0.3 <0.2 |Dark brown, dlightly silty PEAT; wet
FS1-5 - 9/2/04 | 200 ft. SE of former terminal, N of bridge 0.3 <0.2 |Dark brown PEAT; wet
FS1-6 - 9/3/04 |SW of gravel Camp Pad, SE of airstrip 0.2 <0.2 [Dark brown PEAT; traces of silt and gravel; moist - on high mound
FS1-7 - 9/3/04 | SE of FS1-6 on low mound 0.2 <0.2 [Brown, dightly gravelly, silty SAND; moist; with organics (roots)
FS1-8 - 9/3/04 |S of SE corner Camp Pad, SE of FS107 0.2 0.2 Brown, silty PEAT; moist
FS1-9 - 9/3/04 |Low mound SW of FS1-8 0.2 0.1 |Brown, slightly gravelly, sandy PEAT; moist; with roots
FS1-10 - 9/3/04 |N of wooden platform, S of FS1-6 0.2 <0.2 [Brown, silty PEAT; moist; with roots
FS1-11 - 9/3/04 |E of widened area of airstrip, SW of FS1-6 0.2 <0.2 [Brown, dlightly gravelly, silty PEAT; moist
* 01SS104 (01SS104-1| 9/3/04 |SE of widened areaof airstrip, at FS1-12, SW of 0.5-0.7 0.8 Brown, silty PEAT; wet
FS1-13 - 9/3/04 |W corner of proposed study area 0.6 0.3 |Brown, silty PEAT; moist
FS1-14 - 9/3/04 | SE of FS1-13 along SW border of Site 1 study area 0.4 <0.2 [Brown PEAT; wet
FS1-15 - 9/3/04 | SE of FS1-14 along SW border of Site 1study area 0.5 <0.2 |Dark brown PEAT; wet
FS1-16 - 9/3/04 |NW of Suqi. River, SW border of Site 1study area 0.5 <0.2 |[Brown, silty PEAT; wet
Fs1-17 - 9/3/04 |Low mound NW of Suqi. R 0.5 0.4 Brown, silty PEAT; moist
FS1-18 - 9/3/04 |Inlinewith SW edge of Camp Pad 0.5 <0.2 |[Brown, silty PEAT; wet
FS1-19 - 9/3/04 |S of corner of Camp Pad, W of road 0.5 0.2 Brown, silty PEAT; wet
* 01SS103 (01SS103-1| 9/3/04 |SE of Sugi R., near E corner of Site 1 study area 0.5-0.7 1.7 |Dark brown, dlightly silty PEAT; wet - distressed vegetation
* 01SS203 |01SS103-1| 9/3/04 |QC replicate of 01SS103 0.5-0.7 1.7 |Dark brown, dlightly silty PEAT; wet - distressed vegetation
* 01SS303 |01SS103-1| 9/3/04 |QA replicate of 01SS103 0.5-0.7 1.7 |Dark brown, dlightly silty PEAT; wet - distressed vegetation

KEY DESCRIPTION

* Sample analyzed by the project or QA laboratory (See Table 5-1b)
**  Thefull sample number is preceded by "04NE", for example 01SS101 is sample 04NE01SS101
N Field screening instrument was an HnU HW101 photoionization detector (PID) with 11.7 eV lamp
T Sample classification applies to the portion of the specified sample interval from which the sample was collected
M easurement not recorded or not applicable
ppm parts per million, calibrated to 100 ppm isobutylene
LOCID Location Identification: "01SS101-1" signifies Site 1, Surface Sample 101 at 1-foot depth (depth is rounded to the nearest foot)
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TABLE 5-1b SUMMARY OF SOIL ANALYTICAL RESULTS- SITE 1: BURN SITE SOUTHEAST OF AIRSTRIP

Sample Type: SURFACE SOIL
. ) . . Location ID:| 01SS101-1 01SS102-1 01SS103-1 01SS104-1
Site 1 - Burn Site Southeast of Airstrip Sample ID:| 04NE01SS101 | 04NE01SS102 | 04NE01SS103 | 04NE01SS203 | 04NE01SS303 | 04NE01SS104
Soil Matrix Depth (ft): 0.5 0.7-0.9 0.5-0.7 0.5-0.7 0.5-0.7 0.5-0.7
Sample Date: 9/2/2004 9/3/2004 9/3/2004 9/3/2004 9/3/2004 9/3/2004
Parameter Tested Test Method Units Cleanup Level Primary Duplicate Triplicate
PID Headspace Reading HNU HW101 PID ppm - 0.6 1.0 1.7 1.7 17 0.8
Percent Moisture A2540G / E160.3M % - 44.2 41.7 76.5 77.6 78.2 76.1
Gasoline Range Organics (GRO) AK101 mg/kg 300 [5.83] [5.57] 2.05J [24.4] 2.057J [20.0]
Diesel Range Organics (DRO) AK102 mg/kg 250 895J 1200J 1870J 19703 387 1230J
Residual Range Organics (RRO) AK103 mg/kg 10,000 (ing) 7260 J 7920J 13800 J 19300 J 4550 10600 J
Semivolatile Organic Compounds (SVOC)
1,2,4-Trichlorobenzene Sw8270C mg/kg 2 [4.51] [4.54] [11.6] [11.1] [2.27] [11]
1,2-Dichlorobenzene Sw8270C mg/kg 7 [4.51] [4.54] [11.6] [11.1] [1.38] [11]
1,3-Dichlorobenzene Sw8270C mg/kg - [4.51] [4.54] [11.6] [11.1] [1.38] [11]
1,4-Dichlorobenzene Sw8270C mg/kg 0.8 [4.51] [4.54] [11.6] [11.1] [1.38] [11]
2,4,5-Trichlorophenol Sw8270C mg/kg 90 [4.51] [4.54] [11.6] [11.1] [11] [11]
2,4,6-Trichlorophenol Swa8270C mg/kg 0.6 [4.51] [4.54] [11.6] [11.1] [2.27] [11]
2,4-Dichlorophenol Swa270C mg/kg 0.45 [4.51] [4.54] [11.6] [11.1] [2.75] [11]
2,4-Dimethylphenol Swa270C mg/kg 4 [4.51] [4.54] [11.6] [11.1] [2.75] [11]
2,4-Dinitrophenol Swa270C mg/kg 0.2 [36.1] [36.3] [92.9] [88.5] [11.7] [88.1]
2,4-Dinitrotoluene Swa270C mg/kg 0.005 [4.51] [4.54] [11.6] [11.1] [2.27] [11]
2,6-Dinitrotoluene Swa270C mg/kg 0.0044 [4.51] [4.54] [11.6] [11.1] [2.27] [11]
2-Chloronaphthalene Sw8270C mg/kg - [4.51] [4.54] [11.6] [11.1] [2.27] [11]
2-Chlorophenol Swa270C mg/kg 1.4 [4.51] [4.54] [11.6] [11.1] [2.75] [11]
2-Methyl-4,6-dinitrophenol Sw8270C mg/kg - [36.1] [36.3] [92.9] [88.5] [13.8] [88.1]
2-Methylnaphthalene Sw8270C mg/kg - [4.51] [4.54] [11.6] [11.1] [4.82] [11]
2-Methylphenol (o-cresol) Sw8270C mg/kg 7 [4.51] [4.54] [11.6] [11.1] [2.27] [11]
2-Nitroaniline Swa270C mg/kg - [4.51] [4.54] [11.6] [11.1] [11.7] [11]
2-Nitrophenol Swa270C mg/kg - [4.51] [4.54] [11.6] [11.1] [2.75] [11]
3,3"-Dichlorobenzidine Sw8270C mg/kg 0.02 [4.51] [4.54] [11.6] [11.1] [11] [11]
3-Methylphenol/4-Methylphenol coelutior Sw8270C mg/kg - [5.41] [4.54] [13.9] [13.3] [2.27] [13.2]
3-Nitroaniline Swa270C mg/kg - [4.51] [4.54] [11.6] [11.1] [11.7] [11]
4-Bromophenyl phenyl ether Sw8270C mg/kg - [4.51] [4.54] [11.6] [11.1] [2.27] [11]
4-Chloro-3-methyl phenol Sw8270C mg/kg - [4.51] [4.54] [11.6] [11.1] [2.27] [11]
4-Chloroaniline Swa270C mg/kg 0.5 [4.51] [4.54] [11.6] [11.1] [2.27] [11]
4-Chlorophenyl phenyl ether Sw8270C mg/kg - [4.51] [4.54] [11.6] [11.1] [2.27] [11]
4-Nitroaniline Swa270C mg/kg - [9.02] [9.07] [23.2] [22.1] [11.7] [22]
4-Nitrophenol Swa270C mg/kg - [18] [18.1] [46.5] [44.2] [11.7] [44.1]
Acenaphthene Swa270C mg/kg 210 [4.51] [4.54] [11.6] [11.1] [2.27] [11]
Acenaphthylene Sw8270C mg/kg 210 [4.51] [4.54] [11.6] [11.1] [2.27] [11]
Aniline Swa270C mg/kg - [4.51] [4.54] [11.6] [11.1] [2.27] [11]
Anthracene Swa270C mg/kg 4,300 [4.51] [4.54] [11.6] [11.1] [2.27] [11]
Azobenzene Sw8270C mg/kg - [4.51] [4.54] [11.6] [11.1] - [11]
Benzo(a)anthracene Sw8270C mg/kg 6 [4.51] [4.54] [11.6] [11.1] [2.27] [11]
Benzo(a)pyrene Sw8270C mg/kg 1 (ing) [4.51] [4.54] [11.6] [11.1] [2.27] [11]
Benzo(b)fluoranthene Sw8270C mg/kg 21 [4.51] [4.54] [11.6] [11.1] [5.57] [11]
Benzo(g,h,i)perylene Sw8270C mg/kg 1,500 [4.51] [4.54] [11.6] [11.1] [2.27] [11]
Benzo(k)fluoranthene Sw8270C mg/kg 1,500 [4.51] [4.54] [11.6] [11.1] [5.64] [11]
Benzoic acid Swa270C mg/kg 390 [18] [18.1] [46.5] [44.2] [6.88] [44.1]
Benzyl alcohol Sw8270C mg/kg - [4.51] [4.54] [11.6] [11.1] [2.27] [11]
Benzyl butyl phthalate Sw8270C mg/kg 5,600 [4.51] [4.54] [11.6] [11.1] [2.27] [11]
Bis(2-chloroisopropyl)ether Sw8270C mg/kg - [4.51] [4.54] [11.6] [11.1] [2.75] [11]
Chrysene Swa270C mg/kg 620 [4.51] [4.54] [11.6] [11.1] [2.75] [11]
Di-n-butyl phthalate Swa270C mg/kg 1,700 [4.51] [4.54] [11.6] [11.1] [2.27] [11]
Di-n-octyl phthalate Sw8270C mg/kg 2,000 (ing) [4.51] [4.54] [11.6] [11.1] [2.27] [11]
Dibenzo(a,h)anthracene Sw8270C mg/kg 1 (ing) [4.51] [4.54] [11.6] [11.1] [2.27] [11]
Dibenzofuran Sw8270C mg/kg - [4.51] [4.54] [11.6] [11.1] [2.27] [11]
Diethyl phthalate Swa270C mg/kg 190 [4.51] [4.54] [11.6] [11.1] [2.27] [11]
Dimethyl phthalate Sw8270C mg/kg - [4.51] [4.54] [11.6] [11.1] [2.27] [11]

Analytes continued on next page

Key on next page
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TABLE 5-1b SUMMARY OF SOIL ANALYTICAL RESULTS- SITE 1: BURN SITE SOUTHEAST OF AIRSTRIP

Sample Type: SURFACE SOIL
. . . . Location ID:f 01SS101-1 01SS102-1 01SS103-1 01SS104-1
Site 1 - Burn Site Southeast of Airstri P Sample ID:| 04NE015S101 | 04NE01SS102 | 04NE01SS103 | 04NE01SS203 | 04NE01SS303 | 04NE01SS104
SOI| Matrix Depth (ft): 0.5 0.7-0.9 0.5-0.7 0.5-0.7 0.5-0.7 0.5-0.7
Sample Date: 9/2/2004 9/3/2004 9/3/2004 9/3/2004 9/3/2004 9/3/2004
Parameter Tested Test Method Units Cleanup Level Primary Duplicate Triplicate
SVOCs (continued )
Fluoranthene SW8270C mg/kg 2100 [4.51] [4.54] [11.6] [11.1] [2.27] [11]
Fluorene SW8270C mg/kg 270 [4.51] [4.54] [11.6] [11.1] [2.27] [11]
Hexachlorobenzene SwW8270C mg/kg 0.73 [4.51] [4.54] [11.6] [11.1] [2.27] [11]
Hexachlorobutadiene SwW8270C mg/kg 8 [4.51] [4.54] [11.6] [11.1] [2.27] [11]
Hexachlorocyclopentadiene SwW8270C mg/kg 7 (inh) [18] [18.1] [46.5] [44.2] [2.27] [44.1]
Hexachloroethane SwW8270C mg/kg 1.6 [4.51] [4.54] [11.6] [11.1] [2.75] [11]
Indeno(1,2,3-cd)pyrene SwW8270C mg/kg 11 (ing) [4.51] [4.54] [11.6] [11.1] [2.27] [11]
Isophorone SwW8270C mg/kg 3 [4.51] [4.54] [11.6] [11.1] [2.27] [11]
Naphthalene SW8270C mg/kg 21 [4.51] [4.54] [11.6] [11.1] [2.27] [11]
Nitrobenzene SW8270C mg/kg 0.06 [4.51] [4.54] [11.6] [11.1] [2.27] [11]
Pentachlorophenol SwW8270C mg/kg 0.01 [18] [18.1] [46.5] [44.2] 0.459J [44.1]
Phenanthrene SW8270C mg/kg 4,300 [4.51] [4.54] [11.6] [11.1] [2.75] [11]
Phenol SW8270C mg/kg 67 [4.51] [4.54] [11.6] [11.1] [2.75] [11]
Pyrene SW8270C mg/kg 1,500 [4.51] [4.54] [11.6] [11.1] [2.75] [11]
bis-(2-chloroethoxy)methane SwW8270C mg/kg - [4.51] [4.54] [11.6] [11.1] [2.75] [11]
bis-(2-chloroethyl)ether SwW8270C mg/kg 0.002 [4.51] [4.54] [11.6] [11.1] [2.75] [11]
bis-(2-ethylhexyl)phthalate SwW8270C mg/kg 590 (ing) [4.51] [4.54] [11.6] [11.1] [2.75] [11]
n-Nitrosodi-n-propylamine SwW8270C mg/kg 0.00036 [4.51] [4.54] [11.6] [11.1] [4.82] [11]
n-Nitrosodimethylamine SwW8270C mg/kg - [4.51] [4.54] [11.6] [11.1] [3.44] [11]
n-Nitrosodiphenylamine SwW8270C mg/kg 3.4 [4.51] [4.54] [11.6] [11.1] [6.12] [11]
Total Metals
Arsenic SW6020 mg/kg 2 451 7.23 4.981J 3.59J 4321 3.64J
Barium SW6020 mg/kg 1,100 124 172 21.1 22.7 30.5J 49.8
Cadmium SW6020 mg/kg 5 0.225J 0.405 [0.806] [0.87] 0.669 J [0.82]
Chromium SW6020 mg/kg 26 (total Cr) 26.4 25.9 9.8 12.5 10.8J 3.93
Lead SW6020 mg/kg 400 (inh/ing) 11.6 32.6 4.21 4.2 4.90J 15
Mercury SW7471A mg/kg 1.4 0.0709 0.103 [0.169] 0.0924 J 0.0998 J 0.256
Selenium SW6020 mg/kg 3.5 1.12 0.931 2.39 3.68 3257 2.52
Silver SW6020 mg/kg 21 [0.176] 0.105J [0.403] [0.435] 2.82J [0.41]
KEY DESCRIPTION
- Analysis not requested or cleanup level not established
ppm parts per million
% percent
mg/kg milligrams per kilogram
PID Photoionization detector

Cleanup Levels

ing
inh
J
36
2900
[0.0072]
[0.037]

Cleanup values are based on the most stringent ADEC Method 2 default soil cleanup levels listed in 18 ACC 75.341, Tables
B1 and B2 for the "Under 40 inches" precipitation zone.
Cleanup level based on ingestion pathway

Cleanup level based on inhalation pathway

Estimated concentration; refer to Appendix C for data qualification information
Concentration detected
Reported concentration exceeds the regulatory cleanup leve
Analyte not detected above Practical Quantitation Limit (PQL)
Analyte not detected above Practical Quantitation Limit (PQL); PQL exceeds the regulatory cleanup leve
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5.2 Site 3: Fuel Line Corridor and Pumphouse

Soil borings 03B1, 03B2, and 03B3 were advanced with two samples from each
submitted for laboratory analysis, well points 03WP5 and 03WP6 were installed and sampled,
existing well points 03WP102 and 03WP3 were sampled, and sediment samples 03SD107 and
03SD108 were collected from Site 3. Table 5-2a provides a description of the samples.

521  SiteDescription

Phase IV work was performed in the vicinity of a former pumphouse that was used to
transfer fuel from barges to the MOC. The siteis located just south of Cargo Beachon Kitnagak
Bay, and is shown on Figure 5-2. The pumphouse is roughly 1.5 miles from the MOC and over
60 feet lower in elevation. Three seasonal dwellings with associated fuel containers, ATVs, and
scrap machinery are located within 100 feet of the pumphouse location.

The gSte topography generally slopes toward the beach to the north-northeast. The area
between the pumphouse and the beach has what appear to be former dunes covered with tundra.
The genera topography of Site3 is visible in Photograph 4. The area south of the pumphouse
appears to contain unconsolidated deposits, likely of glacia origin, with a thick tundra mat
cover. Permafrost and ice-rich soil underlie the tundra.

5.2.2 Data Coallection Objectives

Data was collected to further delineate the lateral extent of the shallow groundwater
contamination, the vertical extent of soil contamination, and the potential for contaminant
transport through overland flow. Soil, sediment, and groundwater samples were analyzed for
GRO, DRO, RRO, BTEX; and select samples were analyzed for PAHs. Biogenic influence on
DRO and RRO concentrations, likely due to the thick tundra and peat, was also assessed.

523 Work Plan Variances

Conditions found in the field led to aterations in the planned sampling activities. The
plan called for two soil borings to be drilled through the approximately 5-foot thick gravel pad
on either side of the former pumphouse, with each boring advanced to bedrock (or up to 15 feet).
Three analytical samples were to be selected from each boring. Upon arrival at the site, the
gravel pad was found to be less than 2 feet thick at the boring locations, and frozen ground was
encountered between 3 and 4 feet below ground surface (bgs). Ice recovered from 5 feet bgs is
shown in Photograph 5. Because vertical migration of contaminants is presumably restricted by
the ice-rich ground, three shallow soil borings were advanced, with two analytica samples
selected from each boring.
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WEell Point 0OINEO3WP104 was not sampled. The riser pipe and location stake for the
well point were found laying on the ground surface, but the screened section was not found.

524  Fided Investigation

Field activities at Site 3 commenced on August 18, 2004, and were completed on
September 5, 2004.

5241 Soil Sampling

Three soil borings were drilled through the perimeter of the former pumphouse gravel
pad at the locations shown in Figure 5-2. The borings were advanced into ice-rich ground, to a
maximum depth of 7.5 feet bgs. Three soil samples were collected from each boring and field
screened, and two of these samples were selected for laboratory analysis. Screening results and
sample descriptions are included on Table 5-2a, and boring logs are presented in Appendix B.

5242 Groundwater Sampling

Two well points were installed by driving 1.25" 1D screen and riser pipe with a sledge
hammer. Well Point 03WP06 is located between the former pumphouse and the beach, down
hill from two existing well points. Well Point 03WP05 is located uphill from the pumphouse.
The general dope and drainage of the fuel line corridor is downward to the northeast, toward
WEell Point 03WP05 and the pumphouse. The new well points were developed first by surging
with a micro bailer, then by purging three well volumes with a peristaltic pump. The two
previously existing well points, 03WP102 and 03WP103, were purged and sampled using the
peristaltic pump. Well point locations are shown on Figure 5-2, and a groundwater sampling log
is provided as Table 5-2c. Well Points 03WP103 and 03WPO05 had very low water yields, and
required several days to purge and sample.

5243 Surface Water and Sediment Sampling

To evaluate whether site contaminants may be migrating from the site in surface runoff,
two surface water samples (one upgradient and one downgradient) were to be collected from the
intermittent stream which drains the area east of the former Fuel Pumphouse. Flowing surface
water was not present during the period of field work. This possibility was anticipated in the
Work Plan, and two sediment samples were collected as specified. The sample locations are
shown on Figure 5-2 and sediment descriptions are in Table 5-2a. Sediment Sample 03SD107
was collected from a downstream location where the topographic drainage from the site joins
with a larger drainage to the east. Sediment Sample 03SD108 was collected from an upstream
location of the topographic drainage. Sample 03SD107 was selected for PAH analysis.
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5244 IDW

Headspace samples were returned to the soil surface at the corresponding soil boring
location. Soil cuttings were used to backfill the boring of origin. Headspace bags and sampling
gloves were placed in the project IDW bag. Groundwater sampling tubing was placed in a
tubing-specific IDW bag. The well point purge water was treated and discharged to the gravel
surface at the site.

5.245 Field Observations

The ground surface at Site 3 appeared to have been disturbed by heavy equipment in the
last few years. A large portion of the pumphouse gravel pad had been excavated and placed in a
pile near the center of the site. The gravel pile and excavation restricted drill rig access, leading
to some adjustment of boring locations (See Photograph 4). The excavation also exposed the
underlying dark peat, leading to melting and formation of a pond. Areas of sheen on the water
surface, some of which had the “stringy” flow characteristics of petroleum and some of which
had the “crackly” or brittle characteristics of biogenic material, were observed.

Another shallow excavation was observed at the boundary between the beach and tundra
northeast of the pumphouse. Visible tire tracks suggest the shallow excavation was created by a
front loader. Sandy soil in the bottom of the excavation was stained and had a weathered diesel
odor. The stained soil is an estimated 25 feet from Well Point 03WPO6.

Permafrost was encountered in the soil borings, and Well Points 03WP102, 03WP103,
and 03WP05 appear to be in the active layer of wet tundra above the ice. Well Point 03WP104
was likely lifted from the ground by frost jacking, and the 03WP102 screen was exposed at the
ground surface. Well Point 03WP102 was driven to refusal before sampling during the Phase IV
RI. Wél Point 03WP06 is located near the beach, and was driven to a depth of 7.5 ft bgs
without encountering frozen ground. Groundwater level measurements varied sgnificantly (3
ft.) in thiswell, suggesting atidal influence.

The intermittent stream along the east side of the site appears to be a series of linked low
spots in the tundra rather than an active erosional channel. The stream “bed” consists of dense
grassy vegetation with deep roots in saturated peat. Surface water was not flowing in late
August or early September. Minera soils were not encountered within 1 foot of the surface
while collecting sediment samples. The up-gradient stream sample location shown in the Work
Plan does not flow past Site 3, but turns to flow to the beach further east. The location marked in
the Work Plan is in a trench that, according to seasonal resident Eugene Toolie, was created
during the original construction of NE Cape. The contractor plowed away vegetation to create a
“permafrost road” for access to a quarry for road construction material. Sample 03SD108 was
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located to represent surface drainage up-gradient of the site and is in the same topographic
drainage as former Well Point 03WP104.

525 Analytical Results

Table 5-2b presents the Site 3 soil and sediment analytical results. The soil samples from
Borings 03B1 and 03B3 contained DRO concentrations that exceed the ADEC Method Two soil
cleanup criterion, with concentrations ranging from 373 to 20,500 mg/kg. The biogenic
assessment of DRO and RRO results only noted typical diesel-range petroleum hydrocarbon
patterns for Boring 03B3 Samples 03SB105 and 03SB106 (See Appendix D). The DRO and
RRO results for the other soil samples were attributed to biogenics. Toluene was detected in
three samples, with the highest estimated concentration of 1,620 ug/kg measured in Sample
03SB104 from Boring 03B1. Benzene was not detected above the PQL in the six soil samples,
however the PQL s exceeded the ADEC criterion for three of the samples. The elevated PQLS
are likely due to the high moisture contents and organic nature of the soils.

Sediment Samples 03SD107 and 03SD108 both contained DRO and RRO concentrations
that exceed the ADEC soil cleanup criteria.  The up-gradient sample, Sample 03SD108,
contained the highest estimated concentrations, with 3,720 mg/kg DRO and 28,500 mg/kg RRO.
The hydrocarbons measured in the sediment samples were attributed to biogenics by SGS.
Toluene was detected in Sample 03SD108 at an estimated concentration of 677 mg/kg which is
below the ADEC cleanup criterion. Benzene was not detected, but the PQL for benzene
exceeded the cleanup criterion for both wet, organic sediment samples.

Groundwater sample results are presented in Table 5-2d. Samples from Well Points
03WP102 and 03WP5 contained DRO and RRO concentrations that exceed the ADEC cleanup
criteria. The RRO concentration in Sample 03GW103, from Well point 03WP6, also exceeds
the criterion. The highest concentrations were measured in Sample 03GW104 from 03WP102,
with 3.40 mg/L DRO and 3.40 mg/L RRO. Sample 03GW104 was the only water sample in
which the laboratory noted typica DRO petroleum compounds. Sample 03GW101 contained
1.70 mg/L DRO, and 2.60 mg/L RRO. Although not detected, the detection limits for the PAHs
benzo(a)pyrene and and dibenzo(a h)anthracene exceed the ADEC cleanup criteria in Sample
03GW101. Samples 03GW101 through 03GW103 were not run through the mass spectrometer
to assess TICs due to a mistake on the COC. The fuel chromatograms were reviewed by the
laboratory project manager and typical biogenic hydrocarbon patterns were observed.
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TABLE 5-2a- SAMPLE LOCATIONS AND DESCRIPTIONS-SITE 3: FUEL LINE CORRIDOR AND PUMPHOUSE

Field
Sample Sample Location Depth |Screening
Number** LOCID Date (See Figure 5-2 for borehole locations) (feet) | (ppm)~ | Sample Classificationt
Soil Samples
B1S1 - 8/18/04 |Boring 03B1 1 <0.2 |Dark brown, gravelly SILT; moist; organic (sewage) odor
* 03SB103 03B1-2 8/18/04 |Boring 03B1 2-35 <0.2 |Brown, sandy SILT; trace organics; moist
* 03SB104 03B1-6 8/18/04 |Boring 03B1 4-55 0.7 Brown SILT; with organics; ice rich (frozen)
B2S1 - 8/18/04 |Boring 03B2 0-15 <0.2 |Brown, gravelly medium SAND; wet; dight hydrocarbon odor
* 03SB101 03B2-2 8/18/04 |Boring 03B2 2-35 0.4  |Browntodark gray SILT; wet to frozen and icerich
* 03SB102 03B2-6 8/18/04 |Boring 03B2 4-55 <0.2 |Gray SILT; frozen; with 1/4 to 1/2-inch lenses of ICE
B34 - 8/18/04 |Boring 03B2 6-75 <0.2 |Gray SILT; frozen; with ICE strata less than 1/4-inch thick
* 03SB105 03B3-1 8/18/04 |Boring 0383 1-25 9.6 Dark brown alternating layers of SILT and PEAT; wet; mild hydrocarbon
and sewage odors
* 03SB106 03B3-3 8/18/04 |Boring 03B3 3-45 6.5 Dark brown, silty PEAT; wet
B3S3 - 8/18/04 |Boring 03B3 5-6.5 3.0 Dark brown, sandy PEAT; frozen (field screen) and ICE
Sediment Samples
* 03SD107 03SD107 | 8/20/04 |Down-gradient, junction of surface drainages to east 0.8 - Brown organic SILT in active grass roots; wet
* 03SD108 03SD108 | 8/20/04 |Up-gradient in eastern surface drainage 0.8 - Brown organic SILT in active grass roots; wet
Groundwater Samples
* 03GW101 03WP5 | 8/24/04 |Up-gradient (south) Well Point 03WP5 (installed in 2004)] WL 0.5 - Near-surface groundwater in active organic layer - 2 day sample
* 03GW102 | 03WP103 | 8/24/04 |Well Point 03WP103, east of site (installed in 2001) WL 0.1 - Near-surface groundwater in active organic layer - 2 day sample
* 03GW103 03wrs | s24/04 Down-gradient (NE) Well Point 03WP6 (installed in WL 2-3 i Shallow groundwater near beach - water level variations suggest tidal
2004) influence
* 03GW104 | O3WP102 | 8/24/04 |Down-gradient (north) Well Point 03WP102 (installed in | WL 0-1 - Near-surface groundwater in active layer - multi-day sample - water level
2001) sensitive to weather
KEY DESCRIPTION
* Sample analyzed by the project or QA laboratory (See Tables 5-2b and 5-2d)
> The full sample number is preceded by "04NE", for example 03SB103 is sample 04NE03SB103
A Field screening instrument was an HnU HW101 photoionization detector (PID) with 11.7 eV lamp
T Sample classification applies to the portion of the specified sample interval from which the sample was collected
- Measurement not recorded or not applicable
ppm  parts per million, calibrated to 100 ppm isobutylene
WL  approximate static water level in feet below ground surface after installation
LOCID Location Identification: "03B1-2" signifies Site 3, Boring 1 at 2-foot depth (depth is rounded to the nearest foot)
June 2005 32-1-16821, Phase IV RI, Northeast Cape, St. Lawrence Island, Alaska Table5-2a/ Page 1 of 1
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TABLE 5-2b - SUMMARY OF SOIL ANALYTICAL RESULTS- SITE 3: FUEL LINE CORRIDOR AND PUMPHOUSE

SHANNON & WILSON, INC.

Cleanup Levels

ing
J
36
2900
[0.0072]
[0.037]

Cleanup values are based on the most stringent ADEC Method 2 default soil cleanup levels listed in 18 ACC 75.341,
Tables B1 and B2 for the "Under 40 inches" precipitation zone.

Cleanup level based on ingestion pathway

Estimated concentration; refer to Appendix C for data qualification information

Concentration detected

Reported concentration exceeds the regulatory cleanup leve
Analyte not detected above Practical Quantitation Limit (PQL)
Analyte not detected above Practical Quantitation Limit (PQL); PQL exceeds the regulatory cleanup leve

32-1-16821, Phase IV RI, Northeast Cape, St. Lawrence Iland, Alaska

Sample Type: BOREHOLE 03B1 BOREHOLE 03B2 BOREHOLE 03B3 SEDIMENT
H H H Location ID: 03B1-2 03B1-6 03B2-2 03B2-6 03B3-1 03B3-3 03SD107 03SD108
Slte 3 - Fu el I—I n e CO rrl d O r an d Pu m p h 0 u S e Sample ID:| 04NE03SB103 04NE03SB104 04NE03SB101 04NE03SB102 04NE03SB105 04NE03SB106 04NE03SD107 | 04NEO3SD108
SO” MatriX Depth (ft): 2-35 4-55 2-35 4-55 1-25 3-45 0.8 0.8
Sample Date: 8/18/2004 8/18/2004 8/18/2004 8/18/2004 8/18/2004 8/18/2004 8/20/2004 8/20/2004
Parameter Tested Test Method Units Cleanup Level
PID Headspace Reading HNU HW101 PID ppm - <0.2 0.7 0.4 <0.2 9.6 6.5 - -
Percent Moisture A2540G / E160.3M % - 42.9 55.2 50 34.3 49.9 445 88.8 91.0
Gasoline Range Organics (GRO) AK101 mg/kg 300 1.26J 7.08J 3.63J 0.717J 294 3451 8.07J 1123
Diesel Range Organics (DRO) AK102 mg/kg 250 3731J 971 168 126 20,500 J 15,900 J 2,610J 3,720
Laboratory Assessment of Hydrocarbon Origint - - - biogenic biogenic biogenic biogenic diesel diesel biogenic biogenic
Residual Range Organics (RRO) AK103 mg/kg 10,000 (ing) 2,790J 6,120 J 1,160 1,150J 4,000 J 3,020 J 17,300 J 28,500 J
Laboratory Assessment of Hydrocarbon Origint - - - biogenic biogenic biogenic biogenic biogenic biogenic biogenic biogenic
Aromatic Organic Compounds (BTEX)
Benzene SW8260B ug/kg 20 [15.3] [59.5] [16.1] [16.4] [22.3] [40.9] [126] [148]
Ethylbenzene SW8260B ug/kg 5,500 [29.3] [114] [30.9] [31.6] [42.9] [78.6] [243] [284]
Toluene SW8260B ug/kg 5,400 [58.7] 1620 J 859 J [63.2] [85.9] 145J [486] 6773
o-Xylene SW8260B ug/kg 78,000 (total Xylenes) [29.3] [114] [30.9] [31.6] [42.9] 77.13 [243] [284]
m & p-Xylenes SW8260B ug/kg 78,000 (total Xylenes) [58.7] [229] [61.7] [63.2] [85.9] [157] [486] [569]
Polynuclear Aromatic Hydrocarbons (PAH)
Acenaphthene PAH SIM ua/kg 210,000 - - [151] - - [89.8] [738] -
Acenaphthylene PAH SIM ua/kg 210,000 - - [151] - - [89.8] [738] -
Anthracene PAH SIM ug/kg 4,300,000 - - [151] - - [89.8] [738] -
Benzo(a)anthracene PAH SIM ua/kg 6,000 - - [151] - - [89.8] [738] -
Benzo(a)pyrene PAH SIM ua/kg 1,000 (ing) - - [151] - - [89.8] [738] -
Benzo(b)fluoranthene PAH SIM ua/kg 21,000 - - [151] - - [89.8] [738] -
Benzo(g,h,i)perylene PAH SIM ua/kg 1,500,00 - - [151] - - [89.8] [738] -
Benzo(k)fluoranthene PAH SIM ua/kg 1,500,00 - - [151] - - [89.8] [738] -
Chrysene PAH SIM ug/kg 620,000 - - [151] - - [89.8] [738] -
Dibenzo(a,h)anthracene PAH SIM ua/kg 1,000 (ing) - - [151] - - [89.8] [738] -
Fluoranthene PAH SIM ug/kg 2,100,000 - - [151] - - [89.8] [738] -
Fluorene PAH SIM ug/kg 270,000 - - [151] - - [89.8] [738] -
Indeno(1,2,3-cd)pyrene PAH SIM ua/kg 11,000 (ing) - - [151] - - [89.8] [738] -
Naphthalene PAH SIM ug/kg 21,000 - - [151] - - [89.8] [738] -
Phenanthrene PAH SIM ua/kg 4,300,000 - - [151] - - [89.8] [738] -
Pyrene PAH SIM ug/kg 1,500,000 - - [151] - - [89.8] [738] -
KEY DESCRIPTION
- Analysis not requested or cleanup level not established
T Refer to Table D-1 in Appendix D for assessment of hydrocarbon origir
ppm parts per million
% percent
mg/kg milligrams per kilogram
ua/kg micrograms per kilogram
PID Photoionization detector
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TABLE 5-2c GROUNDWATER SAMPLING LOG

SHANNON & WILSON, INC.

SITE 3: FUEL LINE CORRIDOR AND PUMPHOUSE

WELL POINT INSTALLATION DATA

WELL ID 03WP102 03WP103 03WP05 03WP06
DATE WELL INSTALLED 2001 2001 8/7/04 8/7/04
GROUND SURFACE ELEVATION (ft) 13.43 13.01 18.61 8.30
WELL MP ELEVATION (ft) 15.71 16.06 21.16 8.69
INTERVAL OF SCREENED SECTION BELOW MP (ft) 2.54-5.48 5.01-8.07
TOTAL DEPTH OF WELL BELOW MP (ft) 6.12 6.09 5.48 8.07
DIAMETER OF WELL CASING (inches) 1.25 1.25 1.25 1.25
DEVELOPMENT DATA

DATE OF DEVELOPMENT - - 8/20-21/2004 8/21/2004
TIME DEVELOPMENT INITIATED - - 10:15 16:13
DEVELOPMENT COMPLETED - - 8/23/04 8/23/04
DEPTH TO WATER BELOW MP (ft) - - 3.01 3.46
WATER COLUMN IN WELL (ft) - - 2.47 4.61
GALLONS PER FOOT 0.064 0.064 0.064 0.064
GALLONS IN WELL - - 0.16 0.30
DEVELOPMENT METHOD - - micro bailer micro bailer
VOLUME WATER REMOVED (gallons) - - Dry 6 times Dry 4 times
PURGING & SAMPLING DATA

LOCID 03WP102 03WP103 03WP5 03WP6
SAMPLE ID 04NEO3GW104 | 04NEO3GW102 | 04NEO3GW101 | 04NEO3GW103
DATE (Purging) 8/22-23/2004 8/22-23/2004" 8/22-23/2004" 8/22-23/2004"
TIME PURGING INITIATED 16:10 16:25 14:31 15:40
TIME SAMPLE INITIATED 15:38, 8/24/04 12:04, 8/24/04 11:16, 8/24/04 14:33, 8/24/04
DEPTH TO WATER BELOW MP (ft) 3.94 3.11 3.08 2.50
WATER COLUMN IN WELL (ft) 2.18 2.98 2.40 5.57
GALLONS IN WELL 0.14 0.19 0.15 0.36
PURGING METHOD Peristaltic Peristaltic Peristaltic Peristaltic
VOLUME WATER REMOVED (gallons) Dry 2 times Dry 2 times Dry 2 times Dry 2 times
WATER QUALITY DATA - YSI 556

DATE MEASURED 8/23/04 8/22/04 8/22/04 8/22/04
TIME MEASURED 17:45 18:23 16:57 17:53
TEMPERATURE (°C) 9.1 9.7 6.9 4.8
SPECIFIC CONDUCTANCE (mS/cm) 0.41 0.38 0.78 0.89
DISSOLVED OXYGEN (mg/L) 2.2 5.7-35 4.2 0.93

pH (Standard Units) 6.0 5.5-5.6 6.0 6.6
OXYGEN REDUCTION POTENTIAL (mV) 75 76-80 40-60 -102
TURBIDITY (NTUs) - Oakton 527 - - -
WATER LEVEL MEASUREMENT DATA

DATE WATER LEVEL MEASURED 9/14/04 9/14/04 9/14/04 9/14/04
TIME WATER LEVEL MEASURED 10:50 10:53 10:45 10:56
DEPTH TO WATER BELOW MP (ft) 2.29 3.11 3.36 3.65
WATER LEVEL ELEVATION (ft) 13.42 12.95 17.80 5.04

! Purging and sampling of well points occurred over an extended time duration due to low flow volun

KEY

°C

ft

mg/L
MP
mV
NTUs
mS/cm

June 2005

DESCRIPTION

Not developed or not measured

Degrees Celsius
Feet

Milligrams per liter

Measuring Point is Top of Well Casing

Millivolts

Nepholometric Turbidity Units
Millisiemens per centimeter

32-1-16821, Phase IV RI, Northeast Cape, St. Lawrence Island, Alaska
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SHANNON & WILSON, INC.

TABLE 5-2d SUMMARY OF WATER ANALYTICAL RESULTS-SITE 3: FUEL LINE CORRIDOR AND PUMPHOUSE

Sample Type: GROUNDWATER
. . . Location ID: 03WP102 03WP103 03WP5 03WP6
Site 3 - Fuel Line Corridor and Pum P house Sample ID:[ 04NEO3GW104 | 04NEO3GW102 | 04NEO3GW101 | 04NEO3GW103
. Depth (ft): WL 0-1 WL 0.1 WL 0.5 WL 2-3
Water Matrlx Sample Date: 8/24/2004 8/24/2004 8/24/2004 8/24/2004
Parameter Tested Test Method Units Cleanup Level
Gasoline Range Organics (GRO) AK101 mg/L 1.3 0.0196 J 0.0643 J 0.405J 0.0277J
Diesel Range Organics (DRO) AK102 mg/L 15 3.40 0.433 1.70 0.826
Lab Assessment of Hydrocarbon Origint - - - diesel biogenic* biogenic* biogenic*
Residual Range Organics (RRO) AK103 mg/L 11 3.40 0.641 2.60 1.38
Lab Assessment of Hydrocarbon Origint - - - biogenic biogenic* biogenic* biogenic*
Aromatic Organic Compounds (BTEX)
Benzene SW8260B ug/L 5 [0.4] [0.4] 0.27J [0.4]
Ethylbenzene SW8260B pg/L 700 [1] [1] [1] [1]
Toluene SW8260B ug/L 1000 [ 6.03 252 [
o-Xylene SW8260B pg/L 10,000 (Total Xylenes) [1] [1] [1] [1]
m & p-Xylenes SW8260B pg/L 10,000 (Total Xylenes) [2] [2] [2] [2]
Polynuclear Aromatic Hydrocarbons (PAH SIM)
Acenaphthene PAH SIM ug/L 2,200 [0.0549] [0.0543] [0.538] 0.02J
Acenaphthylene PAH SIM pg/L 2,200 [0.0549] [0.0543] [0.538] [0.0556]
Anthracene PAH SIM pg/L 11,000 [0.0549] [0.0543] [0.538] [0.0556]
Benzo(a)anthracene PAH SIM pg/L 1 [0.0549] [0.0543] [0.538] [0.0556]
Benzo(a)pyrene PAH SIM pg/L 0.2 [0.0549] [0.0543] [0.538] [0.0556]
Benzo(b)fluoranthene PAH SIM pg/L 1 [0.0549] [0.0543] [0.538] [0.0556]
Benzo(g,h,i)perylene PAH SIM pg/L 1,100 [0.0549] [0.0543] [0.538] [0.0556]
Benzo(k)fluoranthene PAH SIM pg/L 10 [0.0549] [0.0543] [0.538] [0.0556]
Chrysene PAH SIM pg/L 100 [0.0549] [0.0543] [0.538] [0.0556]
Dibenzo(a,h)anthracene PAH SIM pg/L 0.1 [0.0549] [0.0543] [0.538] [0.0556]
Fluoranthene PAH SIM pg/L 1,460 [0.11] [0.109] [1.08] [0.111]
Fluorene PAH SIM pg/L 1,460 [0.0549] [0.0543] [0.538] [0.0556]
Indeno(1,2,3-cd)pyrene PAH SIM pg/L 1 [0.0549] [0.0543] [0.538] [0.0556]
Naphthalene PAH SIM ug/L 700 0.0309J 0.0195J [0.538] 0.0339J
Phenanthrene PAH SIM pg/L 11,000 [0.11] [0.109] [1.08] [0.111]
Pyrene PAH SIM pg/L 1,100 [0.0549] [0.0543] [0.538] [0.0556]
KEY DESCRIPTION
- Measurement not recorded or not applicable
T Refer to Table D-1 in Appendix D for assessment of hydrocarbon origin
mg/L milligrams per liter
pg/L micrograms per liter

Cleanup Levels

J
*

36
2900
[0.0072]
[0.037]
WL

Cleanup values are based on ADEC groundwater cleanup levels listed in 18 ACC 75.345, Table C
Estimated concentration; refer to Appendix C for data qualification information

Library search not performed. Assessment based on DRO/RRO chromatograms.

Concentration detected

Reported concentration exceeds the regulatory cleanup level

Analyte not detected above Practical Quantitation Limit (PQL)

Analyte not detected above Practical Quantitation Limit (PQL); PQL exceeds the regulatory cleanup level
Approximate depth to water below ground surface
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53 Site 6: Cargo Beach Drum Field

Six soil borings (06B1 through 06B6) were advanced with two smples from each
submitted for laboratory analysis, well points 06WP5, 06WP6, and 06WP7 were installed and
sampled, and existing well point 06WP103 was sampled at Site 6.

531 SiteDescription

The Cargo Beach Drum Field is located west of Cargo Beach Road, between Cargo
Beach Road Landfill and the Fuel Line Pumphouse (see Figure 23). Scattered drums were
removed under prior removal actions. Site 6 is located on the trailing (northeast) side of the
large glacia drumlin where the Site 7 landfill is located. The unconsolidated surface deposits
resemble lodgment till, and appear to be frost segregated. Topographical depressions to the
west- northwest and south contain only boulders and large cobbles at the surface, and relatively
fine soils amongst cobbles are exposed in the center of the site. Figure 53 shows site features
sketched by others, historical sampling points, and Phase IV RI well point and boring locations.
The sketched features do not match the conditions observed in 2004 very well.

5.3.2 DataCoallection Objectives

Previous investigations at Site 6 identified petroleum impacts in soil and elevated
concentrations of some metals in the shallow groundwater. The Phase IV RI objectives were to
evaluate the lateral and vertical extent of petroleum impacts in soil, and lateral extent of metals
in shallow groundwater. Six soil borings were advanced to assess soil quality around the
perimeter of the site. Shallow groundwater quality was assessed by installing and sampling three
well points and sampling one existing well point. Soil and groundwater samples were analyzed
for GRO, DRO, RRO, BTEX, PCBs, and RCRA metals. Soil samples were also tested for
PAHs. The groundwater DRO and RRO results were assessed for the presence of natural
organics versus petroleum derived compounds.

533 Work Plan Variances

The Work Plan specified sampling the Site 6 borings at 5foot intervals. The rocky
nature of the soil often led to inadequate sample recovery at the specified interval. Actual
sample intervals varied, and were based on drill action to maximize soil recovery. The Work
Plan stated that the borings would be drilled up to a maximum depth of 20 feet. Groundwater
was encountered between 4 and 8 feet bgs, and frozen ground was suspected at 12 to 15 feet bgs
in the first two borings, which were drilled to total depths of 16 and 21.5 feet, respectively.
Because determining depth and extent of contamination was our objective, the final four borings
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were completed to 11.5 feet bgs, rather than the specified 20 feet bgs. This depth was well into
the aquifer, but above suspected frozen ground.

Due to the rocky nature of the soil, the three new well points were installed by drilling
pilot holes with the air hammer before driving the well points with the drill rig. The first
location for Well Point 06WP7 did not yield adequate water for sampling, and the water yield in
Well Point 06WP5 was marginal. Well Point 06WP7 was installed in a new location, and Well
Point 06WP5 was driven deeper using the drill rig.

534  Fied Investigation

Field activities at Site 6 commenced on August 20, 2004, and were completed on
September 11, 2004.

5341 Soil Sampling

Six soil borings, located around the perimeter of Site 6 as shown on Figure 53, were
advanced to depths ranging from 11.5 to 21.5 feet bgs. Soil samples were collected for field
screening and potential laboratory analysis at approximately 5-foot intervals, and two soil
samples were selected from each boring for laboratory analysis. Table 5 3a includes headspace
screening results, sample descriptions, and collection depths. Boring Logs are included in
Appendix B for each boring.

534.2 Groundwater Sampling

Three well points were installed along the western boundary of Site 6, as shown in Figure
5-3. Existing Well Point 06WP103 was sampled along with new Well Points 06WP5, 06WP6,
and 06WP7. A typical setup for sampling well points with a peristaltic pump is depicted in
Photograph 7 of Appendix A. Well Points 06WP103 and 06WP5 had low water yields, and
required two days to collect analytical samples. The GRO and BTEX vias for Samples
06GW101 and 06GW201, from 06WP7, were frozen at the laboratory. Samples 06GW105,
06GW205, and 06GW305 were collected from 06WP7 at a later date to replace the GRO and
BTEX QC/QA replicate set. Table 5-3cisaWaell Point Sampling Log for Site 6.

5343 IDW

Soil cuttings were used to backfill the boring of origin. Headspace samples were
returned to the soil surface at the boring location. Headspace bags and sampling gloves were
place in the project IDW bag. Groundwater sampling tubing was place in a tubing-specific IDW
bag. The well point purge water was treated and discharged to the ground surface at the site.
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5344 Field Observations

The Work Plan suggests that the drum field is a constructed gravel pad. Observations
suggest that the native materials were smply graded to level the site. The area appears to be
subject to the forces of frost segregation, resulting in areas of uplifted fines and areas of rock.
The central/west-central area of soil staining is in an area with fines. Smaller particles with
adhered contaminants may tend to be lifted toward the surface by frost in the winter, and move
with runoff to the west during the summer. Boring 06B5 and Well Points 06WP103 and 06WP6
are in the area where the mgjority of surface runoff flows westward from the stained portion of
the site.

The 2001/2002 RI report suggests that bedrock at Site 6 is roughly 5 feet bgs. Based on
our borings and observations, bedrock is at a depth greater than 21.5 feet bgs in the vicinity of
Site 6. Based on the log of 1950 Boring DH-53, and the fact that glacial till (basal) was not
encountered at 21.5 feet bgs (in our boring 06B3), bedrock may be over 40 feet bgs (near sea
leve).

An excavation and stockpile were present on the north side of te site access road,
between the site and Cargo Beach Road (pipe ends were visible in the north wall of the
excavation). The stockpile isvisible in the lower |eft corner of Photograph 6. Boring 06B2 was
placed as close as practicable to the western slope of this stockpile to characterize the eastern
extent of apparent site activities. The area directly north of Boring 06B2 is a low rise with old
vegetation and little evidence of disturbance.

The water table elevation is higher at 06WP6 than at the other three well points,
suggesting northeastern or southeastern trending groundwater flow. Surface topography in the
greater Site 6 vicinity suggests on overal runoff gradient to the north-northeast. Shallow
groundwater flow is likely to be complex. The first location for Well Point 06WP7 was in an
area of fines, and yielded insufficient groundwater. The final location is at a boundary between
fines and rock, and has excellent yield.

535 Analytical Results

Tables 5-3b and 5-3d summarize the Site 6 analytical results for soil and water samples,
respectively.

5351 Soil Results

GRO was detected at less than the PQL and the cleanup criterion in al six borings. DRO
was reported at concentrations above the PQL only in Boring 06B5. A QC/QA replicate set was
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collected from 5 to 6.5 feet bgs in this boring. Sample 06SB107 and QC duplicate (Sample
06SB207) were reported to contain 48.3 mg/kg and 55.0 mg/kg DRO, respectively, while the QA
replicate, Sample 06SB307, contained 358 mg/kg DRO, exceeding the 250 mg/kg cleanup
criterion. The results for Samples 06SB107 and 06SB207 were selected as the preferred results
in the CQAR due to the 40-time dilution of 06SB307. RRO concentrations were al less than the
ADEC cleanup criterion, with the highest concentrations being measured in Boring 06B5.
Arsenic exceeded the 2 mg/kg cleanup criterion in al soil samples, at concentrations that may be
attributable to natural soil content.

5.35.2 Groundwater Results

Groundwater Sample 06GW102 from Well Point 06WP6 contained levels of arsenic,
barium, chromium, and lead that are elevated above the ADEC cleanup criteria.  The
concentrations are 67.8 pg/L, 2980 pg/L, 792 ug/L, and 144 ug/L, respectively. Sample
06GW103 from 06WP5 contained 19.8 pg/L of lead, which exceeds the 15ug/L cleanup
criterion. DRO and RRO detections were too low to reasonably assess biogenic influence. No
detectable concentrations of BTEX or PCBs were measured in the Site 6 groundwater samples.
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TABLE 5-3a SAMPLE LOCATIONS AND DESCRIPTIONS- SITE 6: CARGO BEACH ROAD DRUM FIELD

Scr eeni
Sample Sample L ocation Depth ng
Number** | LOCID Date (See Figure 5-3 for boreholelocations) (feet) | (ppm)” | Sample Classificationt
Soil Samples
B2S1 06B2-2 | 8/19/04 |Boring 06B2 15-2 <0.2 |Brown coarse SAND; moist
B2 06B2-5 | 8/19/04 |Boring 06B2 - minimal recovery 5-6.5 - Brown, coarse SAND and granitic rock chips; wet
B23 06B2-6.5 | 8/19/04 |Boring 06B2 - no recovery 6.5-8 - Fractured granitic rock in sampler
* 06SB101 | 06B2-10 | 8/19/04 |Boring 06B2 - 2 split spoons driven at this depth 10-11.5( 0.4 |Light gray, dightly silty, fine to medium SAND; wet
* 06SB102 | 06B2-15 | 8/19/04 |Boring 06B2 - bottom of borehole 145 16 Light gray, dightly silty, fine to medium SAND; wet
B3S1 06B3-0.5 | 8/20/04 |Boring 06B3 0.5 0.8 Brown, sandy SILT; moist
* 06SB103 | 06B3-3 | 8/20/04 |Boring 06B3 - just above water 345 1.2 |Brown, sub-angular gravelly, fine sandy SILT; moist
* 06SB104 | 06B3-5 | 8/20/04 |Boring 06B3 - just into water 56.5 0.6 |Light gray, silty, sandy GRAVEL; wet
B33 06B3-10 | 8/20/04 |Boring 06B3 10-11.5| <0.2 |Lightgray, dightly silty medium SAND; wet
B3#4 06B3-15 | 8/20/04 |Boring 06B3 15-16.5( 0.7 |Light gray, dightly silty SAND; trace angular gravel; wet
B35 06B3-20 | 8/20/04 |Boring 06B3 - bottom of borehole 20-21.5| 04 [Light gray, dightly silty, medium to coarse angular SAND; wet
* 06SB105 | 06B4-4 | 8/20/04 |Boring 06B4 355 1.2 |Brown, silty GRAVEL; moist
B42 06B4-5 | 8/20/04 |Boring 06B4 - at water level, sample may be dough | 5-6.5 0.6 |Brown, silty, gravelly SAND; moist to wet
* 06SB106 | 06B4-10 | 8/20/04 |Boring 06B4 - bottom of borehole 10-11.5| <0.2 |Light brown, dightly silty, angular gravelly SAND; wet
B5S1 06B5-3 | 8/21/05 |Boring 06B5 345 0.6 [Brown, silty GRAVEL; moist
* 06SB107 | 06B5-5 | 8/21/04 (Boring 06B5 5-6.5 0.4  [Light brown to reddish brown, sandy SILT; trace gravel; moist
* 06SB207 | 06B5-5 | 8/21/04 [QC replicate of 06SB107 5-6.5 0.4  [Light brown to reddish brown, sandy SILT; trace gravel; moist
* 06SB307 | 06B5-5 [ 8/21/04 [QA replicate of 06SB107 5-6.5 0.4  [Light brown to reddish brown, sandy SILT; trace gravel; moist
* 06SB108 | 06B5-10 | 8/21/04 (Boring 06B5 - bottom of borehole 10-11.5| 0.7 |Light brown, silty GRAVEL; wet
* 06SB109 | 06B6-2 | 8/21/04 |Boring 06B6 2-35 0.4 |Brown and gray, dightly gravelly SILT; moist
* 06SB110 | 06B6-7 | 8/21/04 |Boring 0686 6.5-8 02 Brown/gray/rusty orange, dightly gravelly SILT; thin lenses of
dark gray fine SAND; wet
B6S3 06B6-10 | 8/21/04 |Boring 06B6 - bottom of borehole 10-11.5( 0.2 |Brownand gray, dightly gravelly SILT; moist
B1S1 06B1-5 | 8/21/04 |Boring 06B1 - no recovery 56.5 - Fractured granitic rock in sampler; wet
* 06SB111 | 06B1-7 | 8/21/04 |Boring 06B1 6.5-8 0.3 |Light brown, silty, subangular coarse GRAVEL; wet
* 06SB112 | 06B1-10 | 8/21/04 |Boring 06B1 - bottom of borehole 10-11.5( 0.3 |Silty SAND; wet
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TABLE 5-3a SAMPLE LOCATIONS AND DESCRIPTIONS- SITE 6: CARGO BEACH ROAD DRUM FIELD

SHANNON & WILSON, INC.

Screeni
Sample Sample L ocation Depth ng

Number** | LOCID | Date | (SeeFigure5-3 for boreholelocations) (feet) | (ppm)~ | Sample Classificationt
Groundwater Samples
* 06GW101| 06WP7 | 9/5/04 |Well Point 06WP7, (installed in 2004) WL 6.1 - Groundwater
* 06GW201| 06WP7 | 9/5/04 [QC replicate of 06GW101 WL 6.1 - Groundwater
* 06GW301| 06WP7 | 9/5/04 [QA replicate of 06GW101 WL 6.1 - Groundwater
* 06GW105( 06WP7 | 9/11/04 |Replacement for frozen sample 06GW101 WL 6.1 - Groundwater
* 06GW205 06WP7 | 9/11/04 |Replacement for frozen sample 06GW201 WL 6.1 - Groundwater
* 06GW305| 06WP7 | 9/11/04 [QA replicate of 06GW105 WL 6.1 - Groundwater
* 06GW102| 06WP6 | 9/5/04 [Well Point 06WP6 (installed in 2004) WL 5.1 - Groundwater
* 06GW103| 06WP5 | 9/5/04 [Well Point 06WP5 (installed in 2004) WL 4.1 - Groundwater
* 06GW104| 06WP103 | 9/5/04 [Well Point 06WP103 (installed in 2001) WL 6.8 - Groundwater

KEY DESCRIPTION

* Sample analyzed by the project or QA laboratory (See Tables 5-3b and 5-3d)
**  Thefull sample number is preceded by "04NE", for example 06SB101 is sample 04NE06SB101
N Field screening instrument was an HnU HW101 photoionization detector (PID) with 11.7 eV lamp
T Sample classification applies to the portion of the specified sample interval from which the sample was collected
- M easurement not recorded or not applicable
ppm parts per million, calibrated to 100 ppm isobutylene
WL  Approximate static water level in feet below ground surface after installation
LOCID Location Identification: "06WP7" signifies Site 6, Well Point 06WP7
June 2005 32-1-16821, Phase IV RI, Northeast Cape, St. Lawrence Island, Alaska
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TABLE 5-3b - SUMMARY OF SOIL ANALYTICAL RESULTS- SITE 6: CARGO BEACH ROAD DRUM FIELD

Sample Type: BOREHOLE 06B1 BOREHOLE 06B2 BOREHOLE 06B3 BOREHOLE 06B4 BOREHOLE 06B5 BOREHOLE 06B6
. . Location ID: 06B1-7 06B1-10 06B2-10 06B2-15 06B3-3 06B3-5 06B4-4 06B4-10 06B5-5 06B5-10 06B6-2 06B6-7
SI te 6 - Carg O B eac h RO ad Dru m FI el d Sample ID:| 04NE06SB111 | 04NE0O6SB112 | 04NEO6SB101 | 04NEO6SB102 | 04NE06SB103 | 04NE06SB104 | 04NE06SB105 | 04ANEO6SB106 | 04NEO6SB107 | 04NE06SB207 | 04NE06SB307 | 04NE06SB108 | 04NE06SB109 | 04NE06SB110
SO || l\/latriX Depth (ft): 6.5-8 10-11.5 10-11.5 14.5 3-45 5-6.5 3.5-5 10-11.5 5-6.5 5-6.5 5-6.5 10-11.5 2-3.5 6.5-8
Sample Date: 8/21/2004 8/21/2004 8/19/2004 8/19/2004 8/20/2004 8/20/2004 8/20/2004 8/20/2004 8/21/2004 8/21/2004 8/21/2004 8/21/2004 8/21/2004 8/21/2004
Parameter Tested Test Method Units Cleanup Level Primary Duplicate Triplicate
PID Headspace Reading HNU HW101 PID ppm - 0.3 0.3 0.4 16 1.2 0.6 1.2 <0.2 0.4 0.4 0.4 0.7 0.4 0.2
Percent Moisture A2540G / E160.3M % - 11.7 10.3 13.1 19.1 4.8 9.2 6.7 20 18.5 20.1 20.6 21 35.1 15.3
Gasoline Range Organics (GRO) AK101 mg/kg 300 0.584 J 0.687J 0.497J 0.658 J 1.140J 0.642J 0.628 J 0.666 J 0.808 J 0.810J 0.306 J 0.666 J 0.838J 0.913J
Diesel Range Organics (DRO) AK102 mg/kg 250 8.24 ) 1523 3.69J 18.2J 13573 4773 3.54) 573 48.3 55.0 358 166 18J 6.21J
Residual Range Organics (RRO) AK103 mg/kg 10,000 (ing) 24.1 13.6J 9.95J 43.0 771 21.9 [20.8] 241 473 605 3,600 1600 J 174 24.4
Aromatic Organic Compounds (BTEX)
Benzene SW8260B ug/kg 20 [8.33] [9.3] [7.49] [9.95] [11] [7.86] [8.39] [8.36] [11.1] [12.9] [100] [9.64] [12] [11.1]
Ethylbenzene SW8260B ug/kg 5,500 [16] [17.9] [14.4] [19.1] [21.2] [15.1] [16.1] [16.1] [21.4] [24.8] [100] [18.5] [23.2] [21.3]
Toluene SW8260B ug/kg 5,400 [32] [35.8] [28.8] [38.3] [42.3] [30.2] [32.3] [32.1] [42.8] [49.6] [100] [37.1] [46.3] [42.5]
o-Xylene SW8260B ug/kg 78,000 (total Xylenes) [16] [17.9] [14.4] [19.1] [21.2] [15.1] [16.1] [16.1] [21.4] [24.8] [100] [18.5] [23.2] [21.3]
m & p-Xylenes SW8260B ug/kg 78,000 (total Xylenes) [32] [35.8] [28.8] [38.3] [42.3] [30.2] [32.3] [32.1] [42.8] [49.6] [200] [37.1] [46.3] [42.5]
Polynuclear Aromatic Hydrocarbons (PAH)
Acenaphthene PAH SIM ug/kg 210,000 [5.68] [5.35] [5.81] [5.93] [5.24] [5.56] [5.29] [6.16] [6.19] [6.28] [10] [6.28] [7.76] [5.89]
Acenaphthylene PAH SIM ug/kg 210,000 [5.68] [5.35] [5.81] [5.93] [5.24] [5.56] [5.29] [6.16] [6.19] [6.28] [10] [6.28] [7.76] [5.89]
Anthracene PAH SIM ug/kg 4,300,000 [5.68] [5.35] [5.81] [5.93] [5.24] [5.56] [5.29] [6.16] [6.19] [6.28] [10] [6.28] [7.76] [5.89]
Benzo(a)anthracene PAH SIM ug/kg 6,000 [5.68] [5.35] [5.81] [5.93] [5.24] [5.56] [5.29] [6.16] [6.19] [6.28] [10] [6.28] [7.76] [5.89]
Benzo(a)pyrene PAH SIM ug/kg 1,000 (ing) [5.68] [5.35] [5.81] [5.93] [5.24] [5.56] [5.29] [6.16] [6.19] [6.28] [10] [6.28] [7.76] [5.89]
Benzo(b)fluoranthene PAH SIM ug/kg 21,000 [5.68] [5.35] [5.81] [5.93] [5.24] [5.56] [5.29] [6.16] [6.19] [6.28] [10] [6.28] [7.76] [5.89]
Benzo(g,h,iperylene PAH SIM ug/kg 1,500,00 [5.68] [5.35] [5.81] [5.93] [5.24] [5.56] [5.29] [6.16] [6.19] [6.28] [10] [6.28] [7.76] [5.89]
Benzo(k)fluoranthene PAH SIM ug/kg 1,500,00 [5.68] [5.35] [5.81] [5.93] [5.24] [5.56] [5.29] [6.16] [6.19] [6.28] [10] [6.28] [7.76] [5.89]
Chrysene PAH SIM ug/kg 620,000 [5.68] [5.35] [5.81] [5.93] [5.24] [5.56] [5.29] [6.16] 3.81J [6.28] [10] [6.28] [7.76] [5.89]
Dibenzo(a,h)anthracene PAH SIM ug/kg 1,000 (ing) [5.68] [5.35] [5.81] [5.93] [5.24] [5.56] [5.29] [6.16] [6.19] [6.28] [10] [6.28] [7.76] [5.89]
Fluoranthene PAH SIM ug/kg 2,100,000 [5.68] [5.35] [5.81] [5.93] [5.24] [5.56] [5.29] [6.16] [6.19] [6.28] [10] [6.28] [7.76] [5.89]
Fluorene PAH SIM ug/kg 270,000 [5.68] [5.35] [5.81] [5.93] [5.24] [5.56] [5.29] [6.16] [6.19] [6.28] [10] [6.28] [7.76] [5.89]
Indeno(1,2,3-cd)pyrene PAH SIM ug/kg 11,000 (ing) [5.68] [5.35] [5.81] [5.93] [5.24] [5.56] [5.29] [6.16] [6.19] [6.28] [10] [6.28] [7.76] [5.89]
Naphthalene PAH SIM ug/kg 21,000 [5.68] [5.35] [5.81] [5.93] [5.24] [5.56] [5.29] [6.16] [6.19] [6.28] [10] [6.28] [7.76] [5.89]
Phenanthrene PAH SIM ug/kg 4,300,000 [5.68] [5.35] [5.81] [5.93] [5.24] [5.56] [5.29] [6.16] [6.19] [6.28] [10] [6.28] [7.76] [5.89]
Pyrene PAH SIM ug/kg 1,500,000 2.731 [5.35] [5.81] [5.93] [5.24] [5.56] [5.29] [6.16] 4.07J 4.06J [10] 2.61J [7.76] [5.89]
Polychlorinated Biphenyls (PCBs) Sum of congeners:
PCB-1016 (Aroclor 1016) SW8082 mg/kg 1 (ing/inh) [0.056] [0.0547] [0.0573] [0.0605] [0.0526] [0.0543] [0.053] [0.0625] [0.0618] [0.0612] [0.025] [0.0646] [0.0775] [0.0583]
PCB-1221 (Aroclor 1221) SW8082 mg/kg " [0.056] [0.0547] [0.0573] [0.0605] [0.0526] [0.0543] [0.053] [0.0625] [0.0618] [0.0612] [0.050] [0.0646] [0.0775] [0.0583]
PCB-1232 (Aroclor 1232) SW8082 mg/kg " [0.056] [0.0547] [0.0573] [0.0605] [0.0526] [0.0543] [0.053] [0.0625] [0.0618] [0.0612] [0.025] [0.0646] [0.0775] [0.0583]
PCB-1242 (Aroclor 1242) SW8082 mg/kg " [0.056] [0.0547] [0.0573] [0.0605] [0.0526] [0.0543] [0.053] [0.0625] [0.0618] [0.0612] [0.025] [0.0646] [0.0775] [0.0583]
PCB-1248 (Aroclor 1248) SW8082 mg/kg " [0.056] [0.0547] [0.0573] [0.0605] [0.0526] [0.0543] [0.053] [0.0625] [0.0618] [0.0612] [0.025] [0.0646] [0.0775] [0.0583]
PCB-1254 (Aroclor 1254) SW8082 mg/kg " [0.056] [0.0547] [0.0573] [0.0605] [0.0526] [0.0543] [0.053] [0.0625] [0.0618] [0.0612] [0.025] [0.0646] [0.0775] [0.0583]
PCB-1260 (Aroclor 1260) SW8082 mg/kg " [0.056] [0.0547] [0.0573] [0.0605] [0.0526] [0.0543] [0.053] [0.0625] [0.0618] [0.0612] [0.025] [0.0646] [0.0775] [0.0583]
Total Metals
Arsenic SW6020 mg/kg 2 29 2.03 2.59 2.84 2.78 3.25 5.78 2.72 4.25 481 5273 4.72 3.28 9.90
Barium SW6020 mg/kg 1,100 21.4 10.5 13.1 14.9 24.0 14.5 19.7 21.0 56.4J 62.0 78.3J 47913 5793 133
Cadmium SW6020 mg/kg 5 0.173J 0.105J 0.136J 0.155J 0.13J 0.122J 0.123J 0.122J 0.128 J 0.468 J 0.252J 0.123J [0.294] 0.173J
Chromium SW6020 mg/kg 26 (total Cr) 8.89 471 6.06 6.71 8.62 5.54 6.43 13.9 14.8 15.9 1793 13.8 8.25 22.2
Lead SW6020 mg/kg 400 (ing/inh) 16.3 11.7 15.4 17.5 14.0 14.3 13.0 15.2 12.0 11.6 149 12.3 6.32 16.6
Mercury SW7471A mg/kg 1.4 0.0234J 0.0186 J [0.0456] [0.0487] [0.0419] [0.0434] [0.0423] [0.0496] 0.334 0.188 0.0497 0.0875 0.0905 0.0851
Selenium SW6020 mg/kg 35 0.248 ] [0.555] [0.56] 0.265J 0.2J 0.21J 0.319J [0.604] 0.487J [0.607] 0.749J 0.568 J [0.736] [0.677]
Silver SW6020 mg/kg 21 [0.111] [0.111] [0.112] [0.119] 0.0323J [0.105] [0.104] 0.0912 J 0.652 0.414 0.896 J 0.148 [0.147] 0.0811J
KEY DESCRIPTION KEY DESCRIPTION KEY DESCRIPTION
- Analysis not requested or cleanup level not established J Estimated concentration; refer to Appendix C for data qualification information Cleanup Levels Cleanup values are based on the most stringent ADEC Method 2 default soil cleanup
ppm parts per million 36 Concentration detected levels listed in 18 ACC 75.341, Tables B1 and B2 for the "Under 40 inches" precipitation
% percent 2900 Reported concentration exceeds the regulatory cleanup leve zone.
mg/kg milligrams per kilogram [0.0072] Analyte not detected above Practical Quantitation Limit (PQL)
Ha/kg micrograms per kilogram ing Cleanup level based on ingestion pathway
PID Photoionization detector inh Cleanup level based on inhalation pathway
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SHANNON & WILSON, INC.
TABLE 5-3c GROUNDWATER SAMPLING LOG
SITE 6: CARGO BEACH ROAD DRUM FIELD

WELL POINT INSTALLATION DATA

WELL ID 06WP103 06WP5 06WP6 06WP7
DATE WELL INSTALLED 2001 8/21/04 9/1/04 9/1/04
GROUND SURFACE ELEVATION (ft) 45.88 45.24 46.16 46.57
WELL MP ELEVATION (ft) 48.33 48.35 50.57 49.87
TOP OF SCREENED SECTION, BELOW MP (ft) est. 6.25 7.80 12.9 9.9
TOTAL DEPTH OF WELL BELOW MP (ft) 9.24 10.78 15.85 12.9
DIAMETER OF WELL CASING (inches) 1.25 1.25 1.25 1.25
DEVELOPMENT DATA
DATE OF DEVELOPMENT - 8/23-9/3/2004 9/2-3/2004 9/2-3/2004
TIME DEVELOPMENT INITIATED - 17:00 11:00 11:26
TIME DEVELOPMENT COMPLETED - 12:34 11:56 12:21
DEPTH TO WATER BELOW MP (ft) - 7.18 9.57 9.36
WATER COLUMN IN WELL (ft) - 3.60 6.28 3.54
GALLONS PER FOOT 0.064 0.064 0.064 0.064
GALLONS IN WELL - 0.23 0.40 0.23
DEVELOPMENT METHOD - Peristaltic Peristaltic Peristaltic
VOLUME WATER REMOVED (gallons) - 0.9 15 4.0
PURGING & SAMPLING DATA
LOCID 06WP103 06WP5 06WP6 06WP7
SAMPLE ID 04NEO6GW104 | 04ANEO6GW103 | 04ANEO6GW102 | 04NEO6GW101
DATE 9/4-5/2004 9/4-5/2004 9/4-5/2004 9/4-5/2004
TIME PURGING INITIATED 16:00 15:34 17:20 16:45
TIME SAMPLE INITIATED 16:54, 9/5/04 16:12, 9/5/04 15:35, 9/5/04 13:27, 9/5/04
DEPTH TO WATER BELOW MP (ft) 7.75 7.96 10.83 9.50
WATER COLUMN IN WELL (ft) 1.49 2.82 5.02 3.40
GALLONS IN WELL 0.10 0.18 0.32 0.22
PURGING METHOD Peristaltic Peristaltic Peristaltic Peristaltic
VOLUME WATER REMOVED (gallons) 1.0 0.3 0.4 1.0
WATER QUALITY DATA- YSI 556
DATE MEASURED 09/04/04 09/04/04 09/04/04 09/04/04
TIME MEASURED 16:28 15:45 17:28 17:05
TEMPERATURE (°C) 6.4 5.0 5.4 4.2
SPECIFIC CONDUCTANCE (mS/cm) 0.13 0.32 0.41 0.07
DISSOLVED OXYGEN (mg/L) 8.5 5.0 0.7 9.0
pH (Standard Units) 5.6 6.9 6.5 5.9
OXYGEN REDUCTION POTENTIAL (mV) 181 -99 -258 102
TURBIDITY (NTUs) - Oakton - - - -
WATER LEVEL MEASUREMENT DATA
DATE WATER LEVEL MEASURED 09/13/04 09/13/04 09/13/04 09/13/04
TIME WATER LEVEL MEASURED 18:25 18:20 18:17 18:15
DEPTH TO WATER BELOW MP (ft) 7.80 8.03 10.00 9.59
WATER LEVEL ELEVATION (ft) 40.53 40.32 40.57 40.28
KEY DESCRIPTION

Not developed or not measured
°C Degrees Celsius
ft Feet
Milligrams per liter
MP  Measuring Point is Top of Well Casing
mV  Millivolts
NTUs  Nepholometric Turbidity Units
mS/cm  Millisiemens per centimeter

June 2005
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TABLE 5-3d SUMMARY OF WATER ANALYTICAL RESULTS- SITE 6: CARGO BEACH ROAD DRUM FIELD

Sample Type: GROUNDWATER
. . Location ID: 06WP103 06WP5 06WP6 06WP7
Site 6 - Cargo Beach Road Drum Field Sample ID:| 04NE0O6GW104 | 04NEOBGW103 | 04NE0SGW102 | 04NEO6GW101 | 04NEOBGWI105” | 04NEOSGW201 | 04NEOGGW205°| 04NEOBGW301 | 04NEO6GW305"
Watel‘ Mat”x Depth (ft): WL 6.8 WL 4.1 WL 5.1 WL 6.1 WL 6.1 WL 6.1 WL 6.1 WL 6.1 WL 6.1
Sample Date: 9/5/2004 9/5/2004 9/5/2004 9/5/2004 9/11/2004 9/5/2004 9/11/2004 9/5/2004 9/11/2004
Parameter Tested Test Method Units Cleanup Level Primary Primary Duplicate Duplicate Triplicate Triplicate
Gasoline Range Organics (GRO) AK101 mg/L 1.3 0.0120J 0.01751J .0482 7 - 0.0187J - 0.0204 J 0.0239J 0.0148 7
Diesel Range Organics (DRO) AK102 mg/L 15 0.164 J 0.385 0.213J 0.189J - 0.213J - 0.0794J -
Lab Assessment of Hydrocarbon Origint - - - n n n " - n - - -
Residual Range Organics (RRO) AK103 mg/L 11 0.217J 0.728 0.268 J 0.204 J - 0.185J - [0.75] -
Lab Assessment of Hydrocarbon Origint - - - n n n " - n - - -
Aromatic Organic Compounds (BTEX)
Benzene Swa8260B ug/L 5 [0.4] [0.4] [0.4] - [0.4] - [0.4] [0.5] [0.5]
Ethylbenzene SW8260B pg/L 700 [1] [1] [1] - [1] - [1] [1] [1]
Toluene Swa8260B ug/L 1,000 [1] [1] [1] - [1] - [1] 0.360J [1]
o-Xylene SW8260B pg/L 10,000 (Total Xylenes) [1] [1] [1] - [1] - [1] [1] [1]
m & p-Xylenes SW8260B pg/L 10,000 (Total Xylenes) [2] [2] [2] - [2] - [2] [2] [2]
Polychlorinated Biphenyls (PCBs)
PCB-1016 (Aroclor 1016) SW8082 ug/L 0.5 [0.108] [0.108] [0.112] [0.109] - [0.109] - [0.5] -
PCB-1221 (Aroclor 1221) SW8082 ug/L 0.5 [0.108] [0.108] [0.112] [0.109] - [0.109] - [0.5] -
PCB-1232 (Aroclor 1232) SW8082 ug/L 0.5 [0.108] [0.108] [0.112] [0.109] - [0.109] - [0.5] -
PCB-1242 (Aroclor 1242) SW8082 ug/L 0.5 [0.108] [0.108] [0.112] [0.109] - [0.109] - [0.5] -
PCB-1248 (Aroclor 1248) SW8082 ug/L 0.5 [0.108] [0.108] [0.112] [0.109] - [0.109] - [0.5] -
PCB-1254 (Aroclor 1254) SW8082 ug/L 0.5 [0.108] [0.108] [0.112] [0.109] - [0.109] - [0.5] -
PCB-1260 (Aroclor 1260) SW8082 ug/L 0.5 [0.108] [0.108] [0.112] [0.109] - [0.109] - [0.5] -
PCB-1262 (Aroclor 1262) SW8082 ug/L 0.5 - - - - - - - [0.5] -
PCB-1268 (Aroclor 1268) SW8082 ug/L 0.5 - - - - - - - [0.5] -
Total Metals
Arsenic SW6020 ug/L 50 [10] 12.7 67.8 [10] - 3.52J - 0.650 J -
Barium SW6020 ug/L 2,000 15 588 2,980 12,5 - 9.68 - 1173 -
Cadmium SW6020 ug/L 5 [2] [2] 1.97J 2] - [2] - [1] -
Chromium SW6020 ug/L 100 (Total) 1.88J 91 792 [4] - [4] - 1.13J -
Lead SW6020 ug/L 15 [1] 19.8 144 1.8 - 1.16 - 2823 -
Mercury SW7470A ug/L 2 [0.2] [0.2] 0.176 J [0.2] - [0.2] - 0.0952 J -
Selenium SW6020 ug/L 50 [10] [10] 9.74 3 [10] - [10] - 0.480J -
Silver SW6020 ug/L 180 [2] [2] 123 2] - [2] - 0.240J -
KEY DECSRIPTION
- Measurement not recorded or not applicable
T Refer to Table D-1 in Appendix D for assessment of hydrocarbon origir
" Tentatively identified compounds not reviewed due to low concentratior
* Replacement samples for original and frozen GRO/BTEX samples collected from 06WP7
mg/L milligrams per liter
ug/L micrograms per liter
Cleanup Levels Cleanup values are based on ADEC groundwater cleanup levels listed in 18 ACC 75.345, Table C
J Estimated concentration; refer to Appendix C for data qualification information
36 Concentration detected
2900 Reported concentration exceeds the regulatory cleanup leve
[0.0072] Analyte not detected above Practical Quantitation Limit (PQL)
WL Approximate depth to water below ground surface
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SHANNON & WILSON, INC.

54 Site 7: Cargo Beach Road L andfill

Ten surface soil samples and two near-surface samples were collected from Site 7. See
Figure 5-4 and Table 5-4afor locations and descriptions.

54.1  SiteDescription

This site is an unpermitted solid waste landfill located about mid-way between the MOC
and Cargo Beach, as shown on Figure 23. The landfill was used between 1965 and 1974.
Scattered drums and metal debris were removed from the site during previous removal actions.
The landfill appears to have been created by dumping debris off the sides of a large glacid
drumlin. The debris appear to have been covered frequently by grading soil out from the top of
the drumlin. Debris remain visible around the perimeter of the drumlin (a more extreme example
is shown in Photograph 8), except where Cargo Beach Road crosses.

54.2  Data Collection Objectives

Two surface soil samples collected in 2001 suggest an area with potential PCB impacts.
Additional soil sampling was performed to further delineate the PCB-impacted areas.

54.3 Work Plan Variances

The stake marking the location of 2001 sample OINEQ7SS127 was not found. The area
had been re-graded within the last two years, based on the heavy equipment tracks and lack of
vegetation. The 2004 sample locations were selected using the relationship between physical
features and the 2001 sample location shown on the site plan. The surveyor later identified the
surveyed location of 0INEQ7SS127, which was about 30 feet northeast of the estimated location
due to scaling discrepancies on the site plans. Therefore, samples 07SS101 through 07SB104
intended to be east and south of Sample 07SS127 are actually west and southwest of the 2001
sample location. Laboratory testing of the three original samples 07SS105 through 07SS107 was
cancelled, and new samples 07SS113 to 07SS115 were collected to represent the north and east
areas. The supply of disposable booties had been depleted, so the samplers decontaminated their
rubber boots at the edge of the study area.

54.4  Field Investigation

The Site 7 field activities were completed between August 20, 2004 and September 13,
2004. Figure 5-4 shows the layout of the study area and the sampled locations.

PHASE IV REMEDIAL INVESTIGATION June 2005
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SHANNON & WILSON, INC.

5441 Soil Sampling

Analytical soil samples were collected from five locations around each of two previous
sample locations, as shown in Figure 5-4. Sample descriptions are included in Table 5-4a. Five
near surface and two co-located subsurface samples were collected from the vicinity of previous
sample location O1NEOQ7SS127. The co-located surface and sub-surface samples
(07SS101/07SB102 and 07SS103/07SB104) were collected from auger flights with the help of
the drill rig. Five near surface soil samples were collected from the vicinity of previous sample
location OINEQ7SS125 with hand tools. Samples 07SS110 through 07SS112 were collected
from soil used to cover the debris. Samples 07SS108 ard 07SS109 were collected from native
soil at the base of the debrigffill.

54.4.2 IDW

The augers and shovels used to access the samples and the drillers boots were
decontaminated before leaving the site. The samplers wore disposable booties and gloves, which
were placed in a polyethylene bag along with the sampling spoons before returning to Cargo
Beach Road.

545 Analytical Results

Site 7 analytical results are summarized in Table 5-4b. The PCB Aroclor 1260 was the
only congener detected at Site 7, and was reported in each of the seven samples collected near
the 0INEO7SS127 location. Three samples contained concentrations greater than the 1 mg/kg
inhalation/ingestion PCB cleanup criterion. Samples 07SS101 and 07SS103 contained 2.37
mg/kg and 2.18 mg/kg, respectively. Sample 07SS113 contained the highest concentration, with
an estimated “J’ value of 50.8 mg/kg. In addition, an estimated concentration of 0.998 mg/kg is
reported for Sample 07SS115. Aroclor 1260 was detected at three of the five sample locations
around the 0INEQ7SS125 location. Only Sample 07SS112 exceeded the 1 mg/kg criterion with
4.76 mg/kg.

The highest PCB concentration was measured in surface soil Sample 07SS113, collected
north of the recently graded soil in the vicinity of location 0OINEQ7SS127. The deepest samples
in the vicinity (LOCID 07SS101-4 at 4 to 4.5 feet bgs and Sample 07SS104 at 2.8 to 3 feet bgs)
had the lowest concentrations of Aroclor 1260. Sample 07SS112 was located just below the top
of the fill slope above Sample 0INEQ7SS125 and contained the second highest concentration of
Aroclor 1260. These observations suggest that the PCB release occurred at the ground surface,
and that soil with relatively high concentrations was either removed or relocated when the area
was graded.

PHASE IV REMEDIAL INVESTIGATION June 2005
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TABLE 5-4a SAMPLE LOCATIONSAND DESCRIPTIONS-SITE 7: CARGO BEACH ROAD LANDFILL

Sample Sample Location Depth
Number** | LOCID Date (See Figure 5-4) (feet) | Sample Classificationt
Soil Samples
* 07SS101 |07SS101-1| 9/1/04 |Roughly 10 ft. SW of 2001 Sample 01INEQO7SS127 1.1 |Brown, gravelly, sandy SILT and cobbles; moist
* 07SB102 |07SS101-4| 9/1/04 |Roughly 10 ft. SW of 2001 Sample 01INEQO7SS127 4-45 |Light brown, silty, sandy GRAVEL; some cobbles; moist
* 07SB202 |07SS101-4| 9/1/04 |QC replicate of 07SB102 4-45 |Light brown, silty, sandy GRAVEL; some cobbles; moist
* 07SB302 [07SS101-4| 9/1/04 |QA replicate of 07SB102 4-45 |Light brown, silty, sandy GRAVEL; some cobbles; moist
* 07SS103 |07SS103-2| 9/1/04 |Roughly 35 ft. SW of 2001 Sample OINEO7SS127 | 1.4-1.8 |Brown, silty, sandy GRAVEL; moist
* 07SB104 |07SS103-3| 9/1/04 |Roughly 35 ft. SW of 2001 Sample 01INEQO7SS127 2.8-3 [Redish brown, silty, sandy GRAVEL; trace cobbles; moist
07SS105 (07SS105-2| 9/1/04 |Analysiscancelled - too far west of 0OINEQ7SS127 1.8-2.1 |Brown, silty, gravelly SAND; trace cobbles; moist
07SS106 (07SS106-1| 9/1/04 |Analysiscancelled - too far west of OLINEQ7SS127 | 1.1-1.2 |Redish brown, sandy SILT in coarse gravel; moist; traces of debris
07SS107 |07SS107-1| 9/1/04 |Anaysiscancelled - too far west of 0OLINEQ7SS127 | 0.7-0.9 |Gray and rusty brown, sandy SILT in gravel/cobble matrix; moist
* 07SS108 |(07SS108-1| 9/1/04 |Roughly 12 feet SE of 2001 Sample 0INEQ7SS125 | 0.5-0.6 |Light brown, sandy SILT / dark brown PEAT interface; moist
* 07SS109 |07SS109-1| 9/1/04 |Roughly 15 feet S of 2001 Sample 0INEQ7SS125 0.7-0.8 |Gray and light brown, slightly sandy SILT; trace organics; moist
* 07SS110 |07SS110-1| 9/1/04 |Roughly 12 feet W of 2001 Sample 0INEQ7SS125 | 0.8-0.9 Brown, silty SAND; trace organics; moist
* 07SS111 |07SS111-1| 9/1/04 |Roughly 8 feet N of 2001 Sample 0INEQ7SS125 0.5-0.6 |Brown, silty SAND; moist; with bits of rust and paper debris
* 07SS112 |07SS112-1| 9/1/04 |Roughly 14 feet NNW of 2001 Sample 0.6-0.8 |Light brown, gravelly, sandy SILT; moist; with small roots
* 07SS113 |07SS113-1| 9/13/04 |Roughly 10 ft. N of Sample 01INEQ07SS127 0.8-0.9 |Brown, dlightly gravelly SILT; trace roots and debris; moist
* 07SS114 |07SS114-1| 9/13/04 |Roughly 15 ft. E of Sample 0OINEQ7SS127 0.7-0.9 |Brown, sandy, angular gravelly SILT; moist
* 07SS115 |07SS115-1| 9/13/04 |Roughly 13 ft. SE of Sample 01INE07SS127 0.8 |Brown, sandy, angular gravelly SILT; moist
KEY DESCRIPTION
* Sample analyzed by the project or QA laboratory (See Table 5-4b)
fa The full sample number is preceded by "04NE", for example 07SS101 is sample 04NE07SS101
T Sampl e classification applies to the portion of the specified sample interval from which the sample was collected
LOCID Location Identification: "07SS101-1" signifies Site 7, Surface Sample 101 at 1-foot depth (depth is rounded to the nearest foot)

32-1-16821, Phase IV RI, Northeast Cape, St. Lawrence Island, Alaska
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SHANNON & WILSON, INC.
TABLE 5-4b - SUMMARY OF SOIL ANALYTICAL RESULTS- SITE 7: CARGO BEACH ROAD LANDFILL

sample Type: SURFACE AND SHALLOW SUBSURFACE SOIL NEAR 01NE07SS127 SURFACE SOIL NEAR 0INEO7SS125
) . Location ID:[ _ 0755101-1 07551014 07551032 07551033 07551131 | 07551141 | 07551151 07551081 07551091 07551101 | 07551111 | 07551121
Site 7 - Cargo Beac h Road Landfill Sample ID:[ 04NE07SS101| 04NEO7SB102 | O4NE07SB202 ]| 04NEO7SB302 | 04NE07SS103 | O4ANE07SBL04 | 04NEQ7SSLL3 | 04NEO7SS114 | 04NEO7SS115 | 04NE07SS108 | 04NEO7SS109 | 04NE07SS110 | 04NEO7SSLLL| 04NE07SS112
Soil Matrix Depth (ft): 11 4-45 4-45 4-45 1.4-1.8 283 0.8-0.9 0.7-0.9 08 0.5-0.6 0.7-0.8 0.8-0.9 0.5-0.6 0.6-0.8
Sample Date:|  9/1/2004 9/1/2004 9/1/2004 9/1/2004 9/1/2004 9/1/2004 9/13/2004 9/13/2004 9/13/2004 9/1/2004 9/1/2004 9/1/2004 9/1/2004 9/1/2004
Parameter Tested Test Method Units Cleanup Level Primary Duplicate Triplicate
Percent Moisture A2540G / E160.3M % - 128 5.3 48 45 75 6.5 4.8 6.7 5.4 33.0 186 107 122 7.0
Polychlorinated Biphenyls (PCBs) Sum of congeners:
PCB-1016 (Aroclor 1016) SW8082 mg/kg 1 (ingfinh) [0.0565] [0.0521] [0.0516] [0.025] [0.0533] [0.0544] [0.0516] [0.0532] [0.0533] [0.0754] [0.0621] [0.0569] [0.0582] [0.0537]
PCB-1221 (Aroclor 1221) SW8082 mg/kg " [0.0565] [0.0521] [0.0516] [0.050] [0.0533] [0.0544] [0.0516] [0.0532] [0.0533] [0.0754] [0.0621] [0.0569] [0.0582] [0.0537]
PCB-1232 (Aroclor 1232) SW8082 mg/kg " [0.0565] [0.0521] [0.0516] [0.025] [0.0533] [0.0544] [0.0516] [0.0532] [0.0533] [0.0754] [0.0621] [0.0569] [0.0582] [0.0537]
PCB-1242 (Aroclor 1242) SW8082 mg/kg " [0.0565] [0.0521] [0.0516] [0.025] [0.0533] [0.0544] [0.0516] [0.0532] [0.0533] [0.0754] [0.0621] [0.0569] [0.0582] [0.0537]
PCB-1248 (Aroclor 1248) SW8082 mg/kg " [0.0565] [0.0521] [0.0516] [0.025] [0.0533] [0.0544] [0.0516] [0.0532] [0.0533] [0.0754] [0.0621] [0.0569] [0.0582] [0.0537]
PCB-1254 (Aroclor 1254) SW8082 mg/kg " [0.0565] [0.0521] [0.0516] [0.025] [0.0533] [0.0544] [0.0516] [0.0532] [0.0533] [0.0754] [0.0621] [0.0569] [0.0582] [0.0537]
PCB-1260 (Aroclor 1260) SW8082 mg/kg " 2.37 0.0806 0.0307 J 0.0278 2.18 0.029 J 50.8 J 0.715 J 0.998 J 0.0972 [0.0621] [0.0569] 0.286 4.76
KEY DESCRIPTION
- Analysis not requested or cleanup level not established
% percent
mg/kg milligrams per kilogram

Cleanup Levels  Cleanup values are based on the most stringent ADEC Method 2 default soil cleanup levels listed in 18 ACC 75.341, Tables B1 and B2 for the
"Under 40 inches" precipitation zone.

ing Cleanup level based on ingestion pathway
inh Cleanup level based on inhalation pathway
J Estimated concentration; refer to Appendix C for data qualification information
36 Concentration detected
2900 Reported concentration exceeds the regulatory cleanup leve
[0.0072] Analyte not detected above Practical Quantitation Limit (PQL)
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55 Site8: POL Spill Site

Sediment samples from two locations (08SD102 and 08SD103) and surface water sample
08SW101 were collected from Site 8 (see Figure 5-5 and Table 5-5a).

551  SiteDescription

The POL Spill Site is a wetland with thick surface vegetation, typical of locations along
roads and the Airstrip where a thick tundra mat was removed before construction. The roughly
40-foot wide wetland dopes southward for approximately 300 feet toward the Sugi. River.
Photograph 9 is a view across the site from the bank of the Suqi. River. The wetland narrows as
it approaches theriver.

A sted fud pipeine extended from the Site 3 fuel pumphouse to the three large fuel
storage tanks at Site 11. The fuel pipeline was drained and removed during a recent removal
action. Community members recalled a break in the pipeline near the intersection of Cargo
Beach Road and the Airport Access Road, and a patch or expansion joint was observed before
removal. The reported break location is on the west side of the main road embankment, south of
the Cargo Beach Road intersection and north of the Middle Sugitughneq River (Mid-Suqi.)
Bridge (See Figure 5-5).

5.5.2 Data Coallection Objectives

To assess possible fuel impacts to the wetland, sediment samples were collected and
analyzed for DRO, RRO, GRO, PAHs, and BTEX. Additionally, assessment of the biogenic
influence on the DRO and RRO results was performed to assess fuel impacts. A surface water
sample was collected and analyzed for PAHs, and BTEX to investigate water quality where
drainage from the wetland gathers to enter the Suqi. River. TAH and TAgH values were
calculated from the results of the water analysis.

55.3 Fied Investigation

Sampling was performed at Site 8 on August 15, 2004. The approximate location of the
pipeline break was suggested by disturbed ground and a petroleum odor in the gravelly soil that
has accumul ated at the base of the road embankment.

5531 Sediment and Surface Water Sampling

Two sediment sample locations were selected to represent down-gradient wetlands. A
hand shovel was used to cut into the vegetation, and a clean stainless steel spoon was used to
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pick as many soil particles as possible out of the resulting water-filled hole. A clean laboratory-
supplied jar was used to dip water from a spring at the toe of the wetland, a few feet from a high
water mark left by the Sugji. River.

5532 IDW

The samplers wore disposable gloves, which were placed in the project IDW
polyethylene bag. Used sampling spoons were placed in the dirty spoon bag.

55.3.3 Field Observations

The work plan figure was not representative of conditions observed by the project field
team. The apparent location of the pipeline break is further south than depicted on the work plan
figure, less than 50 feet from the 08SD103 location. The drainage shown on Figure 5-5 is farther
west than found in the field, although it roughly resembles the wetland/tundra boundary.

Water flowed clear and cold at several gallons per minute from the spring that was
sampled. A stringy sheen, possibly indicating petroleum hydrocarbons, was observed when the
sediment in the spring was disturbed. It is possible that the water emanating from the spring is
not drainage from the active surface of the wetland. Permafrost channeling may bring the water
from a source not apparent from the ground surface. At the time of sampling, the spring was the
only apparent surface flow, although water from the wetland may enter the Sugji. River as near
surface flow through the vegetation mat.

The material encountered in the wetland consisted of dense, grassy vegetation and roots
with little soil or peat development. Some sand was encountered between cobbles under the
vegetation mat at the 08SD102 Location. Sheen and odors that may have been biogenic with a
hint of petroleum were noted while collecting Sample 08SS102. A sheen and apparent
petroleum odor were observed while digging at the Sample 08SD103 location. The vegetation in
the wetland did not appear to be stressed or petroleum stained.

554  Analytical Results
554.1 Sediment

Table 5-5b summarizes the analytical results for sediment from Site 8. DRO
concentrations in excess of the cleanup criterion were measured at both sediment sample
locations. Sample 08SD102 was reported to contain 19,500 mg/kg DRO, and Sample 08SD103
contained 6,760 mg/lkg DRO. The chromatographic patterns and TICs resembled weathered
middle distillate fuel (diesal). RRO test results of 3,880 mg/kg in Sample 08SD102 and 4,360
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mg/kg in primary sample 08SD103 are below the soil cleanup criterion and assessed as biogenic.
Benzene was not detected, however the PQLSs are above cleanup criteria, likely due to the high
water and organic contents of the samples. The PAHs chrysene, flourene, naphthlene, and
phenanthrene were detected at concentrations below soil cleanup criteria in Sample 08SD102.
Samples 08SD203 and 08SD303 are QC and QA replicates of Sample 08SD103 with
comparable DRO and RRO results.

5.54.2 Water

PAH and BTEX compounds were not detected above the PQLs in water Sample
08SW101. The PQLs, shown on Table 5-5c, are all below the cleanup criteria, resulting in low
TAH and TAgH values.
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TABLE 55a SAMPLE LOCATIONSAND DESCRIPTIONS-STE 8 POL SPILL SITE

Surface Water Sample

Scr eeni
Sample Sample L ocation Depth ng
Number** | LOCID Date (See Figure 5-5) (feet) | (ppm)” | Sample Classificationt
Sediment Samples
+ 08sD102 | 08sD102 | 8/15/04 Wetland on W side of road, about 80 ft. N of Suqi. 05-0.6 42 Brown organic SILT and active roots; wet; Cobbles ar.1d boulders
R. with a trace of coarse sand encountered under vegetation mat

* 08SD103 | 08SD103 | 8/15/04 |55 ft. NE of 08SD102, near signs of pipeline 0.6-0.8 5.3 |Brownorganic SILT in active roots; wet; weathered diesel odor

* 08SD203 | 08SD103 | 8/15/04 |QC replicate of 08SD103 0.6-0.8 5.3 |Brownorganic SILT in active roots; wet; weathered diesel odor

* 08SD303 | 08SD103 | 8/15/04 | QA replicate of 08SD103 0.6-0.8 5.3 |Brownorganic SILT in active roots; wet; weathered diesel odor

* 08SW101 | 08SW101 | 8/15/04 | Spring at bottom of wetland, 15 ft from Suqi. R. - - Clear surface water. Sheen observed when sediment disturbed.

KEY DESCRIPTION

* Sample analyzed by the project or QA laboratory (See Tables 5-5b and 5-5c)

fa The full sample number is preceded by "04NE", for example 08SD102 is sample 04NE08SD 102

N Field screening instrument was an HnU HW101 photoionization detector (PID) with 11.7 eV lamp

T Sampl e classification applies to the portion of the specified sample interval from which the sample was collected

- M easurement not recorded or not applicable
ppm parts per million, calibrated to 100 ppm isobutylene

LOCID Location Identification: "08SD102" signifies Site 8, Sediment Sample 102
June 2005

32-1-16821, Phase IV RI, Northeast Cape, St. Lawrence Island, Alaska Table5-5a/Page1lof 1



TABLE 5-5b - SUMMARY OF SOIL ANALYTICAL RESULTS-SITE 8: POL SPILL SITE

June 2005

Cleanup Levels

ing
J
[3.07]B
36
2900
[0.0072]
[0.037]

Sample Type: SEDIMENT, WETLANDS AREA
H . . Location ID: 08SD102 08SD103
Slte 8 - POL Sp I I | SI te Sample ID:| 04NE08SD102 | 04NE08SD103 | 04NE08SD203 | 04NE08SD303
. . Depth (ft): 0.5-0.6 0.6-0.8 0.6-0.8 0.6-0.8
SO Il Matrlx Sample Date: 8/15/2004 8/15/2004 8/15/2004 8/15/2004
Parameter Tested Test Method Units Cleanup Level Primary Duplicate Triplicate
PID Headspace Reading HNU HW101 PID ppm - 4.2 5.3 5.3 5.3
Percent Moisture A2540G / E160.3M % - 69.3 57.5 56.9 51
Gasoline Range Organics (GRO) AK101 mg/kg 300 15.37J 2507 2273 [3.07] B
Diesel Range Organics (DRO) AK102 mg/kg 250 19,500 6,760 6,700 8,920
Laboratory Assessment of Hydrocarbon Origint - - - diesel diesel diesel -
Residual Range Organics (RRO) AK103 mag/kg 10,000 (ing) 3,880 4,360 3,430 2,920
Laboratory Assessment of Hydrocarbon Origint - - - biogenic biogenic biogenic -
Aromatic Organic Compounds (BTEX)
Benzene SW8260B pg/kg 20 [80] [43.3] [44] [123]
Ethylbenzene SwW8260B pg/kg 5,500 [154] [83.2] [84.6] [123]
Toluene SW8260B ug/kg 5,400 [308] [166] [169] 3441
o-Xylene SwW8260B pg/kg 78,000 (total Xylenes) [154] [83.2] [84.6] [369] total
m & p-Xylenes SwW8260B pg/kg 78,000 (total Xylenes) [308] [166] [169] -
Polynuclear Aromatic Hydrocarbons (PAH)
Acenaphthene PAH SIM ug/kg 210,000 [247] [160] [154] [204]
Acenaphthylene PAH SIM ug/kg 210,000 [247] [160] [154] [204]
Anthracene PAH SIM ug/kg 4,300,000 [247] [160] [154] [204]
Benzo(a)anthracene PAH SIM ug/kg 6,000 [247] [160] [154] [204]
Benzo(a)pyrene PAH SIM ug/kg 1,000 (ing) [247] [160] [154] [204]
Benzo(b)fluoranthene PAH SIM ug/kg 21,000 [247] [160] [154] [204]
Benzo(g,h,i)perylene PAH SIM ug/kg 1,500,00 [247] [160] [154] [204]
Benzo(k)fluoranthene PAH SIM ug/kg 1,500,00 [247] [160] [154] [204]
Chrysene PAH SIM ug/kg 620,000 158 J [160] [154] [204]
Dibenzo(a,h)anthracene PAH SIM ug/kg 1,000 (ing) [247] [160] [154] [204]
Fluoranthene PAH SIM pg/kg 2,100,000 [247] [160] [154] [204]
Fluorene PAH SIM ug/kg 270,000 7597 [160] [154] [204]
Indeno(1,2,3-cd)pyrene PAH SIM ug/kg 11,000 (ing) [247] [160] [154] [204]
Naphthalene PAH SIM ug/kg 21,000 1,240 [160] [154] [204]
Phenanthrene PAH SIM ug/kg 4,300,000 852J [160] [154] [204]
Pyrene PAH SIM ug/kg 1,500,000 [247] [160] [154] [204]
KEY DESCRIPTION
- Analysis not requested or cleanup level not established
T Refer to Table D-1 in Appendix D for assessment of hydrocarbon origir
ppm parts per million
% percent
mg/kg milligrams per kilogram
Ha/kg micrograms per kilogram
PID Photoionization detector

Cleanup values are based on the most stringent ADEC Method 2 default soil cleanup levels listed in 18 ACC
75.341, Tables B1 and B2 for the "Under 40 inches" precipitation zone.

Cleanup level based on ingestion pathway

Estimated concentration; refer to Appendix C for data qualification information

Result qualified as not detected due to method, trip, or equipment blank detection

Concentration detected

Reported concentration exceeds the regulatory cleanup leve

Analyte not detected above Practical Quantitation Limit (PQL)

Analyte not detected above Practical Quantitation Limit (PQL); PQL exceeds the regulatory cleanup leve

32-1-16821, Phase IV RI, Northeast Cape, St. Lawrence Iland, Alaska
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TABLE 5-5c SUMMARY OF WATER ANALYTICAL RESULTS-SITE8: POL SPILL SITE

June 2005

Cleanup Levels

36
[0.0072]
[0.0532] B

Sample Type: SURFACE WATER
H H H Location ID: 08SW101
Site 8 - POL Spill Site SamplelD:|  0aNEOBSW101
. Depth (ft): -
Water Matrix Sample Date: 8/15/2004
Parameter Tested Test Method Units Cleanup Level
Aromatic Organic Compounds (BTEX)
Benzene SW8260B Ho/L 5 [0.4]
Ethylbenzene SW8260B Ho/L 700 [1]
Toluene SW8260B Ho/L 1,000 [1]
o-Xylene SW8260B Hg/L 10,000 (Total Xylenes) [1]
m & p-Xylenes SW8260B Hg/L 10,000 (Total Xylenes) [2]
Polynuclear Aromatic Hydrocarbons (PAH SIM)
Acenaphthene PAH SIM Hg/L 2,200 [0.0532]
Acenaphthylene PAH SIM Ho/L 2,200 [0.0532]
Anthracene PAH SIM Hg/L 11,000 [0.0532]
Benzo(a)anthracene PAH SIM Hg/L 1 [0.0532]
Benzo(a)pyrene PAH SIM Hg/L 0.2 [0.0532]
Benzo(b)fluoranthene PAH SIM Hg/L 1 [0.0532]
Benzo(g,h,i)perylene PAH SIM Hg/L 1,100 [0.0532]
Benzo(k)fluoranthene PAH SIM Hg/L 10 [0.0532]
Chrysene PAH SIM Ho/L 100 [0.0532]
Dibenzo(a,h)anthracene PAH SIM Ho/L 0.1 [0.0532]
Fluoranthene PAH SIM Ho/L 1,460 [0.106]
Fluorene PAH SIM Hg/L 1,460 [0.0532]
Indeno(1,2,3-cd)pyrene PAH SIM Hg/L 1 [0.0532]
Naphthalene PAH SIM Mg/l 700 [0.0532] B
Phenanthrene PAH SIM ug/L 11,000 [0.106]
Pyrene PAH SIM pg/L 1,100 [0.0532]
Calculated Total aromatic hydrocarbons (TAH) t (see text) Ho/L 10 2.7
Calculated Total aqueous hydrocarbons (TAgH) (see text) Ho/L 15 3.2
KEY DESCRIPTION
- Measurement not recorded or not applicable
Ho/L micrograms per liter

Cleanup values are based on ADEC groundwater cleanup levels listed in 18 ACC
75.345, Table C and, for TAH/TAgH, surface water levels in 18 AAC 70.
Concentration detected
Analyte not detected above Practical Quantitation Limit (PQL)

Result qualified as not detected due to method, trip, or equipment blank detection
TAH equals the sum of BTEX analyte concentrations estimated below the PQL or
detected above the PQL, plus 1/2 the PQL of analytes not reported above the Method

Detection Limit (MDL).

TAgH equals the sum of BTEX and PAH analyte concentrations estimated below the
PQL or detected above the PQL, plus 1/2 the PQL of analytes not reported above the

Method Detection Limit (MDL).

32-1-16821, Phase IV RI, Northeast Cape, St. Lawrence Island, Alaska
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5.6 Site 10: Buried Drums

Sail borings 10B1 and 10B2 were advanced, and three samples from each submitted for
laboratory analysis at Site 10 (see Figure 5-6 and Table 5-6a). Monitoring Well MW10-1 was
sampled in association with Site 11 field activities, and is discussed in that section.

56.1  SiteDescription

Site 10 islocated along the main access road due east of the MOC, and currently appears
to be a wide gravel area on the northwest side of the road. The embankment on the northwest
side has a few pieces of decomposing drums exposed, and a shallow wetland basin is at the base
of the embankment.

5.6.2 Data Coallection Objectives

Previous investigations indicate the presence of petroleum hydrocarbons; however, the
total depth of contamination was uncertain. To evaluate the vertical extent of hydrocarbons, two
soil borings were advanced to 15 feet bgs and soil samples were collected at 5 foot intervals.
Three soil samples from each boring were analyzed for RO, RRO, GRO, and BTEX. One
sample from each boring was analyzed for PAHs and TOC.

5.6.3 Work Plan Variances

One near-surface sample was collected from the borehole wall of each boring before
drilling to 5 feet and driving a split-spoon sampler. Sampling and screening the near-surface soil
was not specified in the Work Plan. It was performed to provide the sampler with a baseline
headspace reading and soil type to assist in selecting analytical samples. An extra sample was
driven in Boring 10B2 from 11 to 11.5 feet because a soil transition was detected near 11 feet
bgs. A rock in the sampler shoe prevented recovery of soil from the deeper formation. The high
blow counts and loose, wet soil recovered in the extra sample suggested a transition from thawed
to frozen ground.

56.4  Field Investigation

Soil Borings 10B1 and 10B2 were advanced with hollow stem augers on August 23,
2004, and are located as shown on Figure 5-6. Soil screening results and sample descriptions are
listed in Table 56a, and lithology is presented in Boring Log Figures B-10a and B-11ain
Appendix B. Equipment decontamination and IDW disposal were handled in the standard
manner.

PHASE IV REMEDIAL INVESTIGATION June 2005
Northeast Cape, St. Lawrence Island, Alaska Page 41
U.S. Army Corps of Engineers- Alaska District 32-1-16821



SHANNON & WILSON, INC.

Boring 10B1 was located near the northern extent of the gravel fill area. The transition
from fill to native soil was not clear based on the recovered samples, but was likely between 1.5
and 5 feet bgs. Frozen ground was suspected between 10 and 11 feet bgs and strongly indicated
at 16 feet bgs. Boring 10B2 was located in the area where the fill appeared to be the thickest, up
gradient of the wetland basin and Monitoring Well MW 10-1. The transition from fill to native
soil was at 5 feet bgs, and frozen ground appeared to start at 11 to 12 feet bgs.

56.5 Analytical Results

Samples 10SB104 and 10SB106 from Boring 10B1 contained DRO concentrations that
exceed the 250mg/kg ADEC cleanup criterion. Sample 10SB104 was collected from soil with a
trace of organics and some discoloration at 5 to 6.5 feet bgs, and contained an estimated
concentration of 619 mg/kg DRO. Sample 10SB106 was collected from what appeared to be a
transition to frozen ground 15 to 16.5 feet bgs, and contained an estimated concentration of 275
mg/kg DRO. GRO, BTEX, and PAHs were not detected above their PQLs. RRO
concentrations were reported at estimated values ranging from 25 mg/kg to 1,270 mg/kg, all less
than the cleanup criterion. Table 5-6b summarizes the Site 10 analytical results.
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TABLE 5-6a SAMPLE LOCATIONS AND DESCRIPTIONS- S TE 10: BURIED DRUMS

Scr eeni
Sample Sample L ocation Depth ng
Number** | LOCID Date (See Figure 5-6 for borehole locations) (feet) | (ppm)” | Sample Classificationt
Soil Samples
B1S1 10B1-1 | 8/23/04 |Boring 1081 015 04 quwn, dightly silty, gravelly SAND; trace organ?cs (roots);
moist, hydrocarbon odor (resembles used motor oil)
* 10SB104 | 10B1-5 | 8/23/04 |Boring 10B1 5-6.5 0.2 |Dark to orange-brown, silty, gravelly SAND; trace roots; moist
* 10SB105 | 10B1-10] 8/23/04 |Boring 10B1 10-11.5( <0.2 |Brownto dark brown, silty, angular gravelly SAND; moist
* 10SB106 | 10B1-15] 8/23/04 |Boring 10B1 15-16.5| <0.2 |Gray/brown, silty, gravelly angular SAND; moist or frozen
B2FS1 10B2-1 | 8/23/04 |Boring 10B2 0.-1.5 0.4 |Brown SILT; moist; with organics, grass, cobbles
* 10SB101 | 10B2-5 | 8/23/04 |Boring 10B2 56.5 1.3 |Brown, gravelly, sandy SILT; trace organics (roots); moist
* 10SB102 | 10B2-10| 8/23/04 |Boring 10B2 10-11 0.7 |Brown, gravelly SILT and cobbles; trace organics (roots); moist
B23 10B2-11 | 8/23/04 |Boring 10B2 11-11.5( 0.4 |Brown, gravelly SILT and cobbles; wet - suspect frozen ground
* 10SB103 | 10B2-15] 8/23/04 |Boring 10B2 15-16.5( 0.3 |Brown, silty, gravelly SAND and cobbles; wet - frozen likely

KEY DESCRIPTION

* Sample analyzed by the project or QA laboratory (See Table 5-6b)
** The full sample number is preceded by "04NE", for example 10SB104 is sample 04NE10SB104
Field screening instrument was an HnU HW101 photoionization detector (PID) with 11.7 eV lamp
T Sampl e classification applies to the portion of the specified sample interval from which the sample was collected
Measurement not recorded or not applicable
ppm  parts per million, calibrated to 100 ppm isobutylene
LOCID Location Identification: "10B1-1" signifies Site 10, Boring 1 at 1-foot depth (depth is rounded to the nearest foot)
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TABLE 5-6b - SUMMARY OF SOIL ANALYTICAL RESULTS- SITE 10: BURIED DRUMS

Sample Type: BOREHOLE 10B1 BOREHOLE 10B2
. . Location ID: 10B1-5 10B1-10 10B1-15 10B2-5 10B2-10 10B2-15
SI te 10 - B u rl ed Dr u m S Sample ID:| 04NE10SB104 | 04NE10SB105 | 04NE10SB106 | 04NE10SB101 | 04NE10SB102 | 04NE10SB103
. - Depth (ft): 5-6.5 10-11.5 15-16.5 5-6.5 10-11 15-16.5
SO” Matl‘IX Sample Date: 8/23/2004 8/23/2004 8/23/2004 8/23/2004 8/23/2004 8/23/2004
Parameter Tested Test Method Units Cleanup Level
PID Headspace Reading HNU HW101 PID ppm - 0.2 <0.2 <0.2 1.3 0.7 0.3
Percent Moisture A2540G / E160.3M % - 7.8 6.8 19.3 10.2 10.4 10.9
Gasoline Range Organics (GRO) AK101 mg/kg 300 [1.55] B [1.62] B [2.74] B [1.64] B [1.85] B [1.76] B
Diesel Range Organics (DRO) AK102 mg/kg 250 619J 1597 2753 2167 8.78J 5.957
Residual Range Organics (RRO) AK103 mg/kg 10,000 (ing) 1,270 3137 524 1373 46.6 J 257
Aromatic Organic Compounds (BTEX)
Benzene SW8260B ug/kg 20 [8.07] [8.44] [14.3] [8.51] [9.62] [9.15]
Ethylbenzene SW8260B ug/kg 5,500 [15.5] [16.2] [27.4] [16.4] [18.5] [17.6]
Toluene SW8260B ug/kg 5,400 [31.0] [32.5] [54.9] [32.7] [37.0] [35.2]
o-Xylene SW8260B ug/kg 78,000 (total Xylenes) [15.5] [16.2] [27.4] [16.4] [18.5] [17.6]
m & p-Xylenes SW8260B ug/kg 78,000 (total Xylenes) [31.0] [32.5] [54.9] [32.7] [37.0] [35.2]
Polynuclear Aromatic Hydrocarbons (PAH)
Acenaphthene PAH SIM ug/kg 210,000 [54.4] - - - - [5.62]
Acenaphthylene PAH SIM ug/kg 210,000 [54.4] - - - - [5.62]
Anthracene PAH SIM ug/kg 4,300,000 [54.4] - - - - [5.62]
Benzo(a)anthracene PAH SIM ug/kg 6,000 [54.4] - - - - [5.62]
Benzo(a)pyrene PAH SIM ug/kg 1,000 (ing) [54.4] - - - - [5.62]
Benzo(b)fluoranthene PAH SIM ug/kg 21,000 [54.4] - - - - [5.62]
Benzo(g,h,i)perylene PAH SIM ug/kg 1,500,00 [54.4] - - - - [5.62]
Benzo(k)fluoranthene PAH SIM ug/kg 1,500,00 [54.4] - - - - [5.62]
Chrysene PAH SIM ug/kg 620,000 [54.4] - - - - [5.62]
Dibenzo(a,h)anthracene PAH SIM ug/kg 1,000 (ing) [54.4] - - - - [5.62]
Fluoranthene PAH SIM ug/kg 2,100,000 [54.4] - - - - [5.62]
Fluorene PAH SIM ug/kg 270,000 [54.4] - - - - [5.62]
Indeno(1,2,3-cd)pyrene PAH SIM ug/kg 11,000 (ing) [54.4] - - - - [5.62]
Naphthalene PAH SIM ug/kg 21,000 [54.4] - - - - [5.62]
Phenanthrene PAH SIM ug/kg 4,300,000 [54.4] - - - - [5.62]
Pyrene PAH SIM ug/kg 1,500,000 [54.4] - - - - [5.62]
Total Organic Carbon (TOC) SGS SOP mg/kg - 6,600 - - - - [552]
KEY DESCRIPTION
- Analysis not requested or cleanup level not established
ppm parts per million
% percent
mg/kg milligrams per kilogram
Ha’kg micrograms per kilogram
PID Photoionization detector

Cleanup Levels  Cleanup values are based on the most stringent ADEC Method 2 default soil cleanup levels listed in 18
ACC 75.341, Tables B1 and B2 for the "Under 40 inches" precipitation zone.

ing Cleanup level based on ingestion pathway
J Estimated concentration; refer to Appendix C for data qualification information
[1.760] B Result qualified as not detected due to method, trip, or equipment blank detection
36 Concentration detected
2900 Reported concentration exceeds the regulatory cleanup level
[0.0072] Analyte not detected above Practical Quantitation Limit (PQL)
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5.7 Site 11: Fud Storage Tanks

Two of four existing monitoring wells were scoped to be sampled based on observations
of dite conditions. Monitoring wells MW 11-3 and MW 10-1 were selected and sampled as part
of the Site 11 field activities (see Figure 5-7 and Table 5-7a).

571  SiteDescription

Three large fuel storage tanks (~400,000 gallons each) were formerly located on the
northeast corner of the Main Operations Complex, between the perimeter access road and Site
10, as shown in Figure 5-7. The tanks have been dismantled, and the steel is piled on two of the
three oil sand foundations. The tanks sat on a constructed gravel pad, and the gravel
embankment drops to a shalow tundra basin on the northeast. The center tank was punctured
during snow removal operations in the late 1960s and approximately 180,000 gallons of diesel
fuel were released to the surrounding area.

5.7.2  Data Collection Objectives

Two of the four existing monitoring wells were sampled to gather current information
regarding the site’s groundwater quality. The samples were anayzed for DRO, RRO, GRO,
BTEX, metals (Cr, Pb, Zn, and Hg), and natural attenuation parameters.

573 Work Plan Variances

Groundwater from Site 11 was to be tested for natural attenuation parameters, including
field measurements of alkalinity and ferrous iron. The Hach colorimeter display failed while
testing water from Monitoring Well MW 10-1, and ferrous iron values were not obtained from
either well.

574  Fied Investigation

Monitoring Wells MW 10-1 and MW 11-3 were purged and sampled on September 5,
2004 using a Redi-Flo 2 submersible pump. Table 5-7a describes the samples, and a
groundwater sampling log is attached as Table 5-7b. Groundwater sampling, equipment
decontamination and IDW disposal were handled as described in Section 3.

5741 Field Observations

Four monitoring wells had been installed at Site 10/Site 11 previously, and are located as
shown on Figure 5-6. MW 10-1 exhibited frost damage. The PVC casing extended a few inches
above the 4 inch-diameter stick-up monument, and the concrete anchoring the monument was
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broken, leaving avoid at the ground surface. Monitoring Well MW 10-4 was frost-jacked to the
point the well screen was exposed above ground. Both of these wells are located in the shallow
wetland basin, where the frost level is shallow beneath the thick, intact tundra. MW 11-3 was
intact. Well MW 11-2 was found broken off near the ground surface. Both of these wells are
located on the gravel pad constructed for the ASTSs.

575  Analytical Results

Laboratory results for Site 11 samples are presented in Table 5-7¢c. Groundwater Sample
11GW102, from Monitoring Well MW11-3 contained 15.2 mg/L DRO, which exceeds the
ADEC Table C cleanup criterion by an order of magnitude.
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TABLE 5-7aSAMPLE LOCATIONS AND DESCRIPTIONS- SITE 11: FUEL STORAGE TANKS

Sample Sample L ocation
Number** | LOCID Date (See Figure 5-7)

Groundwater Samples

Depth
(feet) | Sample Classification

* 11GW101| MW10-1 | 9/5/04 |Existing Monitoring Well MW10-1; installation date | WL 2.3
not determined
* 11GW102| MW11-3 | 9/5/04 |Existing Monitoring Well MW11-3; installation date | WL 7.0
not determined

Groundwater - remained turbid after purging

Groundwater - weathered diesel odor, nearly clear

KEY DESCRIPTION

Sample analyzed by the project or QA laboratory (See Table 5-7b)

The full sample number is preceded by "04NE", for example 11GW102 is sample 04NE11GW102
WL  Approximate static water level in feet below ground surface

LOCID Location Identification: "MW211-3" signifies Monitoring Well MW11-3

* %
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TABLE 5-7b GROUNDWATER SAMPLING LOG

SITE 11: FUEL STORAGE TANKS

MONITORING WELL INSTALLATION DATA

SHANNON & WILSON, INC.

WELL ID MW10-1 MW11-3
DATE WELL INSTALLED Unknown Unknown
GROUND SURFACE ELEVATION (ft) 68.87 69.63
WELL MP ELEVATION (ft) 71.42 72.33
INTERVAL OF SCREENED SECTION BELOW MP (ft) Unknown Unknown
TOTAL DEPTH OF WELL BELOW MP (ft) 11.52 20.30
DIAMETER OF WELL CASING (inches) 2 2
DEVELOPMENT DATA

DATE OF DEVELOPMENT - -
TIME DEVELOPMENT INITIATED - -
TIME DEVELOPMENT COMPLETED - -
DEPTH TO WATER BELOW MP (ft) - -
WATER COLUMN IN WELL (ft) - -
GALLONS PER FOOT 0.16 0.16
GALLONS IN WELL - -
DEVELOPMENT METHOD - -
VOLUME WATER REMOVED (gallons) - -
PURGING & SAMPLING DATA

LOCID MW10-1 MW11-3
SAMPLE ID 04NE11GW101 | 04NE11GW102
DATE 9/5/04 9/5/04
TIME PURGING INITIATED 13:23 16:57
TIME SAMPLE INITIATED 13:50 17:25
DEPTH TO WATER BELOW MP (ft) 4.89 9.72
WATER COLUMN IN WELL (ft) 6.63 10.58
GALLONS IN WELL 1.06 1.69
PURGING METHOD Redi-Flo 2 Redi-Flo 2
VOLUME WATER REMOVED (gallons) 5.0 5.0
WATER QUALITY DATA - YSI 556

DATE MEASURED 9/5/04 9/5/04
TIME MEASURED 16:18 17:34
TEMPERATURE (°C) 10.2 7.1
SPECIFIC CONDUCTANCE (mS/cm) 0.10 0.15
DISSOLVED OXYGEN (mg/L) 3.8 1.7
pH (Standard Units) 5.4 5.1
OXYGEN REDUCTION POTENTIAL (mV) 215 181
TURBIDITY (NTUs) - Oakton 86.3 18.6
ALKALINITY (mg/L) - Hach phenolpthalein titration - 15-20
WATER LEVEL MEASUREMENT DATA

DATE WATER LEVEL MEASURED 9/13/04 9/13/04
TIME WATER LEVEL MEASURED 15:08 15:05
DEPTH TO WATER BELOW MP (ft) 5.27 9.80
WATER LEVEL ELEVATION (ft) 66.15 62.53

KE DESCRIPTION

- Not developed or not measured

°Cc Degrees Celsius

ft Feet

mg/L  Milligrams per liter

MP  Measuring Point is Top of Well Casing

mV  Millivolts

NTUs  Nepholometric Turbidity Units
mS/cm  Millisiemens per centimeter

32-1-16821, Phase IV RI, Northeast Cape, St. Lawrence Island, Alaska
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TABLE 5-7c SUMMARY OF WATER ANALYTICAL RESULTS-SITE 11: FUEL STORAGE TANKS

Sample Type: GROUNDWATER
H Location ID: MW10-1 MW11-3
Site 11 - Fuel Storage Tanks Sample ID:[GANETIGWOT BINETIOWIE:
R Depth (ft): WL 2.3 WL 7.0
Water Matrix Sample Date: 9/5/2004 9/5/2004
Parameter Tested Test Method Units Cleanup Level
Gasoline Range Organics (GRO) AK101 mg/L 1.3 [0.090] 0.333
Diesel Range Organics (DRO) AK102 mg/L 15 [0.333] B 15.2
Residual Range Organics (RRO) AK103 mg/L 11 [0.556] B 0.940 B
Aromatic Organic Compounds (BTEX)
Benzene SwW8260B Hg/L 5 [0.4] [0.4]
Ethylbenzene SwW8260B Hg/L 700 [1] [1]
Toluene Sw8260B Ho/L 1,000 [1] 0.373J
o-Xylene SwW8260B Hg/L 10,000 (Total Xylenes) [1] [1]
m & p-Xylenes SwW8260B Hg/L 10,000 (Total Xylenes) [2] [2]
Polynuclear Aromatic Hydrocarbons (PAH SIM)
Acenaphthene PAH SIM Ho/L 2,200 - [5.26]
Acenaphthylene PAH SIM Ho/L 2,200 - [5.26]
Anthracene PAH SIM Ho/L 11,000 - [0.0526]
Benzo(a)anthracene PAH SIM Ho/L 1 - [0.0526]
Benzo(a)pyrene PAH SIM Hg/L 0.2 - [0.0526]
Benzo(b)fluoranthene PAH SIM Hg/L 1 - [0.0526]
Benzo(g,h,i)perylene PAH SIM Ho/L 1,100 - [0.0526]
Benzo(k)fluoranthene PAH SIM Ho/L 10 - [0.0526]
Chrysene PAH SIM Ho/L 100 - [0.0526]
Dibenzo(a,h)anthracene PAH SIM Ho/L 0.1 - [0.0526]
Fluoranthene PAH SIM Hg/L 1,460 - [0.105]
Fluorene PAH SIM Hg/L 1,460 - [5.26]
Indeno(1,2,3-cd)pyrene PAH SIM Hg/L 1 - [0.0526]
Naphthalene PAH SIM ug/L 700 - 2.09J
Phenanthrene PAH SIM ug/L 11,000 - 0.561
Pyrene PAH SIM Ho/L 1,100 - [0.0526]
Total Metals
Chromium SW6020 Hg/L 100 (Total) 32.8 [4]
Lead SW6020 Ho/L 15 457 1.35B
Mercury SW7470A Ho/L 2 [0.2] 0.068J
Zinc SW6020 Ho/L 11,000 18.7J 19.23
Natural Attenuation Parameters
Nitrate E300.0 mg/L - [0.1] [0.1]
Sulfate E300.0 mg/L - 9.83 135
Iron SW6010B mg/L - 4.8 6.01
KEY DESCRIPTION
- Measurement not recorded or not applicable
mg/L milligrams per liter
ug/L micrograms per liter

Cleanup Levels Cleanup values are based on ADEC groundwater cleanup levels
listed in 18 ACC 75.345, Table C

J Estimated concentration; refer to Appendix C for data qualification information
[0.0532] B Result qualified as not detected due to method, trip, or equipment blank detection
111B Analyte concentration biased due to detection in method, trip, or equipment blank
36 Concentration detected
2900 Reported concentration exceeds the regulatory cleanup level
[0.0072] Analyte not detected above Practical Quantitation Limit (PQL)
WL Approximate depth to water below ground surface
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58 Site 13: Electrical Power Building

Twenty-eight soil samples from three areas were collected and analyzed by the laboratory
for PCBs from Site 13 (see Figure 5-8 and Table 5-8a).

581  SiteDescription

This site contained the central heating and power generating facilities for the Main
Operations Complex. Building 110 contained three transformer banks, diesel generators, and
underground storage tanks. The building has been demolished to the concrete floor slab, and the
tanks and transformers have been removed. An interim removal action removed 25 tons of PCB-
contaminated soil from the site. At the time of the Phase IV RI, the concrete floor slab remained
exposed, and rocky soil had been recently graded around the site (See Photograph 11 in
Appendix A). The layout of Site 13 and the former sampling and excavation locations are shown
in Figure 5-8.

5.8.2 Data Coallection Objectives

Confirmation sampling indicates that soils adjacent to the building still contain elevated
levels of PCBs. Historical sampling results indicate that other areas of PCB contamination may
exist north of Building 110. The objective of the Phase IV effort was to gather additional data on
the depth and extent of PCB soil contamination in three areas, which will help reduce
uncertainties during the design phase of any future remedial actions.

583 Work Plan Variances

The Work Plan specified that near-surface samples would be collected from 1 foot bgs,
and co- located subsurface samples would be collected from 3 feet bgs surrounding Transformer
Pad #13-1. The Work Plan implied less specific sample depths for the other locations. Some of
the surface soil a Site 13 appeared to be recently imported from the talus quarry, and same
appeared to contain building demolition debris. In an effort to sample soil that had not been
recently imported, sample depths were adjusted to compensate for the depth of new or disturbed
soil on alocation specific basis.

Soil covered former Transformer Pad #13-2, therefore the location was estimated based
on measurements from exposed site features and the Work Plan figure. Four soil samples were
collected near the estimated 1998 Sample 98NE13SS802 |ocation (see Figure 5-8). The surveyor
later found the estimated location of the 1998 sample to be 24 feet from the surveyed
coordinates. Analyses of three of the four samples (13SS121, 13SS122, and 13SS123) collected
at the initial locations were cancelled. Sample 13SS120 had already been analyzed at the time
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the error was discovered, and the results are included in Table 58b. Replacement samples
13SS132, 13SS133, 13SS134, and 13SB135 were collected based on the surveyed location of
98NE13SS802. The location coordinates for Samples 13SS132, 13SS133, and 13SS134 were
calculated using swing-ties from surveyed locations, and Sample 13SB135 was collected beneath
the surveyed location of Sample 98NE13SS802. The supply of disposable booties had been
depleted at the time of resampling, so samplers decontaminated their rubber boots at the edge of
the study area.

584  Fied Investigation

Field sampling was performed at Site 13 between August 27 and September 13, 2004.
Sample descriptions are summarized in Table 5-8a, and locations are shown on Figure 5-8.

5841 Soil Sampling

To further characterize the extent of PCB contamination surrounding the former
Transformer Pad #13-1, ten near-surface soil samples and 5 co-located subsurface soil samples,
plus three sets of QC/QA replicates, were collected. West d former transformer pad #13-2,
surface soil samples were collected from three locations approximately 5 to 7 feet from previous
sample location 98NE13SS802, and one subsurface soil sample (3 feet bgs) was collected from
beneath the approximate location of 98NE13SS802. Five surface soil samples and three co-
located subsurface samples were collected from an area north of Building 110, approximately 10
to 15 feet from previous Samples 96NW13SS108 and 96NE13SS107. The soil samples were
analyzed for PCBs by Method SW 8082.

5.8.4.2 IDW

The augers and shovels used to access the samples, and the drillers boots were
decontaminated with an Alconox solution and potable water rinse before leaving the site. The
samplers wore disposable booties and gloves, which were placed in a polyethylene bag along
with the sampling spoons.

5843 Field Observations

The southwest corner of the west transformer pad (Pad #13-1) was partially exposed
among the rocks from the recent fill, allowing measurements to be made to select locations for
the Transformer Pad #13-1 samples. Concrete and re-bar debris were encountered when digging
to collect samples. The rocky ground was very difficult to dig by hand, so co-located subsurface
soil samples were collected using the drill rig to bring up soil on the auger flights. A peat lense
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was encountered approximately 3 feet bgs at the northeastern- most sample location (13SB131)
suggesting that this corner of the site was built on fill.

585  Analytical Results

Fifteen project samples from around Transformer Pad#13-1 were analyzed. Aroclor 1260
was reported in samples from 13 of the 15 locations, and eight locations contained more than 1
mg/kg of the PCB (See Table 58b). The highest measured concentration is 574 mg/kg in
Sample 13SS109, collected near the northwest corner of the former transformer pad. The second
highest concentration is 12.4 mg/kg in Sample 13SS110, collected near the southwest corner of
the transformer pad. The co-located sub-surface samples tended to have the lowest PCB
concentrations.

The results for samples collected from five locations on the west side of former
Transformer Pad #13-2 are summarized in Table 5-8b. Samples 13SS132 and 13SS133
contained estimated concentrations of 17.1 mg/kg and 14.1 mg/kg Aroclor 1260, respectively.
These samples consisted of rounded beach gravel and sand similar to the aggregate observed in
concrete across the complex, suggesting fill imported during the construction of the facility.
Sample 13SS120, which was collected further west than scoped and analyzed before the
cancellation request was received, contained 2.51 mg/kg Aroclor 1260, exceeding the 1 mg/kg
cleanup criterion.

Eight samples were collected from the area north of Building 110, between Monitoring
Wells MW 88-5 and MW 88-6. Only Sample 13SS117 contained greater than 1 mg/kg PCBs
(See Table 5-8b). Sample 13SS117 was collected in beach gravel and sand at a depth of 1 foot
bgs, and contained 15.7 mg/kg Aroclor 1260.
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TABLE 5-8aSAMPLE LOCATIONSAND DESCRIPTIONS-SITE 13: ELECTRICAL POWER BUILDING

Sample Sample L ocation Depth
Number** | LOCID Date (See Figure 5-8) (feet) | Sample Classificationt
Soil Samples
* 13SS105 (13SS105-1| 8/27/04 |Approx. 24 ft. N of Transformer Pad 13-1 (west 15 |Brown, gravelly, silty SAND; moist
* 13SS106 |[13SS106-1| 8/27/04 |Approx. 10 ft. N of Transformer Pad 13-1 1.2 |Brown, dlightly gravelly, silty SAND; moist; debrisin test pit

* 13SS107 |13SS107-1| 8/27/04 |Approx. 5 ft. from SW building corner, Sof Pad 13-1| 1.2 [Brown, slightly gravelly, silty SAND; moist; scattered roots
* 13SS108 (13SS108-1| 8/27/04 | Approx. 18 ft. NW of corner Transformer Pad 13-1 1.3 |Brown, slightly gravelly, silty SAND; moist

* 13SS109 (13SS109-1| 8/27/04 |Approx. 7 ft. W of N end Transformer Pad 13-1 1.4 |Brown, slightly gravelly, silty SAND; moist; trace glass and tile
* 13SS110 (13SS110-1| 8/27/04 |Approx. 6 ft. W of Send Transformer Pad 13-1 1.2 |Brown, dlightly gravelly, silty SAND; moist
* 13SS111 (13SS111-1| 8/27/04 |Approx. 9 ft. SSW of Transformer Pad 13-1 1.1 |Brown, silty, gravelly SAND; trace roots; moist

* 13SS112 (13SS112-1| 8/27/04 |Approx. 18 ft. WNW of corner Transformer Pad 13- 1.1 |Brown, silty, gravelly SAND; moist
* 13SS113 |13SS113-1| 8/27/04 |Approx. 14 ft. W of W-center Transformer Pad 13-1 | 1.1 [Brown, silty, sandy GRAVEL; moist
* 13SS114 (13SS114-1| 8/27/04 | Approx. 15 ft. SW of SW corner Transformer Pad 13{ 1-1.2 [Brown, silty, gravelly SAND; trace roots; moist

* 13SS214 |13SS114-1| 8/27/04 | QC replicate of Sample 13SS114-1 1-1.2 (Brown, silty, gravelly SAND; trace roots; moist

* 13SS314 [13SS114-1| 8/27/04 | QA replicate of Sample 13SS114-1 1-1.2 (Brown, silty, gravelly SAND; trace roots; moist

* 13SS115 |13SS115-1( 8/27/04 (North of Building 110, SE of 96NE13SS107 0.65 |Gray-brown, rounded gravelly SAND; moist; dark, oily stain
* 13SS116 |[13SS116-1| 8/27/04 |North of Building 110, N of 96NE13SS108 0.95 |Brown, dlightly silty, sandy GRAVEL ; moist; scattered roots
* 13SS117 |13SS117-1| 8/27/04 |North of Building 110, SW of 96NE13SS107 1.15 |Gray-brown, rounded gravelly SAND; moist

* 13SS118 |13SS118-1( 8/27/04 [North of Building 110, NW of 96NE13SS108 1 Brown, silty, gravelly SAND; moist

* 13SS119 |13SS119-1( 8/27/04 (North of Building 110, WSW of 96NE13SS108 11 |Brown, silty, gravelly SAND; moist

* 13SS120 [13SS120-1| 8/29/04 |Cancelled - Wrong location W of 98NEC13SS802° | 1.2-1.3 |Brown, slightly silty, sandy GRAVEL; moist [Fill]
13SS121 |13SS121-1| 8/29/04 |Cancelled - Wrong location W of 98NEC13SS802 1-1.3 |Brown, slightly silty, sandy GRAVEL; moist [Fill]
13SS221 |13SS121-1| 8/29/04 Cancelled QC replicate of 1355121 1-1.3 |Brown, slightly silty, sandy GRAVEL; moist [Fill]
13SS321 |13SS121-1( 8/29/04 |Cancelled QA replicate of 13SS121 1-1.3 |Brown, slightly silty, sandy GRAVEL; moist [Fill]
13SS122 |13SS122-1| 8/29/04 Cancelled - Wrong location W of 98NEC13SS802 1.3-1.4 |Brown, dlightly silty, sandy GRAVEL; moist [Fill]
1355123 |13SS123-1( 8/29/04 Cancelled - Wrong location W of 98NEC13SS802 3-3.2 |Dark brown, medium SAND and cobbles; moist; with debris

* 13SB124 |13SS107-4| 9/1/04 |Beneath Sample 13SS107 4 Brown, dlightly silty, sandy GRAVEL ; moist
* 13SB224 |13SS107-4| 9/1/04 |QC replicate of Sample 13SS124 4 Brown, dlightly silty, sandy GRAVEL ; moist
* 13SB324 (13SS107-4| 9/1/04 |QA replicate of Sample 13SS124 4 Brown, dlightly silty, sandy GRAVEL ; moist
* 13SB125 (13SS110-4| 9/1/04 |Beneath Sample 13SS110 3.8-4 |Brown, dlightly silty, sandy GRAVEL; moist
* 13SB126 [13SS113-3| 9/1/04 |Beneath Sample 13SS113 3.5-3.8 |Brown, dightly silty, sandy GRAVEL ; moist
* 13SB127 [13SS112-4| 9/1/04 |Beneath Sample 13SS112 3.5-3.8 |Brown, dightly silty, sandy GRAVEL ; moist
* 13SB128 [13SS105-4| 9/1/04 |Beneath Sample 13SS105 3.6-3.9 |Brown, dightly silty, sandy GRAVEL ; moist
* 13SB228 [13SS105-4| 9/1/04 |QC replicate of Samplel3SS128 3.6-3.9 |Brown, dightly silty, sandy GRAVEL ; moist
* 13SB328 [13SS105-4| 9/1/04 |QA replicate of Samplel13SS128 3.6-3.9 |Brown, dightly silty, sandy GRAVEL ; moist
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TABLE 5-8aSAMPLE LOCATIONSAND DESCRIPTIONS-SITE 13: ELECTRICAL POWER BUILDING

SHANNON & WILSON, INC.

Sample Sample L ocation Depth
Number** | LOCID Date (See Figure 5-8) (feet) | Sample Classificationt
Soil Samples
* 13SB129 (13SS119-4| 9/1/04 |Beneath Sample 13SS119 3.4-3.6 |Gray, sandy GRAVEL; trace silt; moist
* 13SB130 (13SS116-3| 9/1/04 |Beneath Sample 13SS116 3.3-3.5 |Brown, dightly silty, sandy GRAVEL ; moist
* 13SB131 [13SS115-3| 9/1/04 |Beneath Sample 13SS115 3-3.2 |Dark brown, fibrous PEAT; moist - strong weathered diesel odor
* 13SS132 |13SS132-1( 9/12/04 |Approx. 5 ft. N of 98NEC13SS802 |ocation 1-1.1 |Gray-brown, rounded gravelly SAND; moist
* 13SS232 |13SS132-1( 9/12/04 [QC replicate of Sample 13SS132 1-1.1 |Gray-brown, rounded gravelly SAND; moist
* 13SS332 |13SS132-1 9/12/04 |QA replicate of Sample 1355132 1-1.1 |Gray-brown, rounded gravelly SAND; moist
* 13SS133 |13SS133-1( 9/12/04 |Approx. 7 ft. NW of 98NEC13SS802 location 1-1.1 |Gray-brown, rounded gravelly SAND; moist
* 13SS134 |13SS134-1( 9/12/04 |Approx. 7 ft. SW of 98NEC13SS802 |ocation 1-1.1 |Gray-brown, rounded gravelly SAND; moist
* 13SB135 | 13SB135- | 9/13/04 | At former 98NEC13SS802 location 2.8-3.1 |Brown, gravelly SAND; trace silt; moist - below concrete
KEY DESCRIPTION

* %

LOCID

Sample analyzed by the project or QA laboratory (See Table 5-8b)

The full sample number is preceded by "04NE", for example 13SS105 is sample 04NE13SS105
Sample classification applies to the portion of the specified sample interval from which the sample was collected

Location Identification: "13SS119-4" signifies Site 13, Surface Sample 119 at 4-foot depth (depth is rounded to the nearest foot)
Sample analyzed by laboratory before cancel request received. Resultsincluded in table 5-8b.

32-1-16821, Phase IV RI, Northeast Cape, St. Lawrence Island, Alaska
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TABLE 5-8b - SUMMARY OF SOIL ANALYTICAL RESULTS- SITE 13: ELECTRICAL POWER BUILDING

Sample Type: TRANSFORMER PAD # 13-1
. . . . Location ID:[ 13SS105-1 13SS105-4 13SS106-1 13SS107-1 13SS107-4 13SS108-1 13SS109-1 13SS110-1 13SS110-4 13SS111-1
Slte 13 - EI eCt r I C al Power B u I Id I n g Sample ID:| 04NE13SS105 | 04NE13SB128 [04NE13SB228 *| 04NE13SB328 | 04NE13SS106 | 04NE13SS107 | 04NE13SB124 | 04NE13SB224 | 04NE13SB324 |04NE13SS108 *| 04NE13SS109 | 04NE13SS110 | 04NE13SB125 | 04NE13SS111
SO || MatriX Depth (ft): 1.5 3.6-3.9 3.6-3.9 3.6-3.9 1.2 1.2 4.0 4.0 4.0 1.3 1.4 1.2 3.8-4 1.1
Sample Date: 8/27/2004 9/1/2004 9/1/2004 9/1/2004 8/27/2004 8/27/2004 9/1/2004 9/1/2004 9/1/2004 8/27/2004 8/27/2004 8/27/2004 9/1/2004 8/27/2004
Parameter Tested Test Method Units Cleanup Level Primary Duplicate Triplicate Primary Duplicate Triplicate
Percent Moisture A2540G / E160.3M % - 3.7 7.8 10.2 9.6 6.1 12 10.6 7.6 10.4 8.0 8.8 9.6 5.4 9.5
Polychlorinated Biphenyls (PCBs) Sum of congeners:
PCB-1016 (Aroclor 1016) SW8082 ma/kg 1 (ing/inh) [0.0529] [0.0546] [0.0533] [0.025] [0.0533] [0.0572] [0.0546] [0.0554] [0.025] [0.0553] [0.0547] [0.0564] [0.0576] [0.0546]
PCB-1221 (Aroclor 1221) SW8082 ma/kg " [0.0529] [0.0546] [0.0533] [0.050] [0.0533] [0.0572] [0.0546] [0.0554] [0.050] [0.0553] [0.0547] [0.0564] [0.0576] [0.0546]
PCB-1232 (Aroclor 1232) SW8082 ma/kg " [0.0529] [0.0546] [0.0533] [0.025] [0.0533] [0.0572] [0.0546] [0.0554] [0.025] [0.0553] [0.0547] [0.0564] [0.0576] [0.0546]
PCB-1242 (Aroclor 1242) SW8082 ma/kg " [0.0529] [0.0546] [0.0533] [0.025] [0.0533] [0.0572] [0.0546] [0.0554] [0.025] [0.0553] [0.0547] [0.0564] [0.0576] [0.0546]
PCB-1248 (Aroclor 1248) SW8082 ma/kg " [0.0529] [0.0546] [0.0533] [0.025] [0.0533] [0.0572] [0.0546] [0.0554] [0.025] [0.0553] [0.0547] [0.0564] [0.0576] [0.0546]
PCB-1254 (Aroclor 1254) SW8082 ma/kg " [0.0529] [0.0546] [0.0533] [0.025] [0.0533] [0.0572] [0.0546] [0.0554] [0.025] [0.0553] [0.0547] [0.0564] [0.0576] [0.0546]
PCB-1260 (Aroclor 1260) SW8082 mg/kg " 1.15 0.575 0.68 0.671 8.57 8.3 5.34 0.411J 0.330 0.0668 547 12.4 0.0450J 4.09
PCB-1262 (Aroclor 1262) SW8082 ma/kg " - - - [0.025] - - - - [0.025] - - - - -
PCB-1268 (Aroclor 1268) SW8082 ma/kg " - - - [0.025] - - - - [0.025] - - - - -
KEY DESCRIPTION
- Analysis not requested or cleanup level not established
% percent
mg/kg milligrams per kilogram
Cleanup Levels Cleanup values are based on the most stringent ADEC Method 2 default soil cleanup levels listed in 18
ACC 75.341, Tables B1 and B2 for the "Under 40 inches" precipitation zone.
ing Cleanup level based on ingestion pathway
inh Cleanup level based on inhalation pathway
J Estimated concentration; refer to Appendix C for data qualification information
36 Concentration detected
2900 Reported concentration exceeds the regulatory cleanup leve
[0.0072] Analyte not detected above Practical Quantitation Limit (PQL)
*

Matrix Spike / Matrix Spike Duplicate (MS/MSD)
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SHANNON & WILSON, INC.
TABLE 5-8b - SUMMARY OF SOIL ANALYTICAL RESULTS- SITE 13: ELECTRICAL POWER BUILDING

Sample Type: TRANSFORMER PAD # 13-1 TRANSFORMER PAD # 13-2
. . . . Location ID:| 13SS112-1 13SS112-4 13SS113-1 13SS113-3 13SS114-1 13SS132-1 13SS133-1 13SS134-1 13SB135-3 13SS120-1
Slte 13 - EI eCt r I C al Power B u I Id I n g Sample ID:| 04NE13SS112 | 04NE13SB127 | 04NE13SS113 | 04NE13SB126 | 04NE13SS114 | 04NE13SS214 | 04NE13SS314 | 04NE13SS132 | 04NE13SS232 | 04NE13SS332 | 04NE13SS133 | 04NE13SS134 | 04NE13SB135 | 04NE13SS120
SO || MatriX Depth (ft): 1.1 3.5-3.8 1.1 3.5-2.8 1.0-1.2 1.0-1.2 1.0-1.2 1.0-1.1 1.0-1.1 1.0-1.1 1.0-1.1 1.0-1.1 2.8-3.1 1.2-1.3
Sample Date: 8/27/2004 9/1/2004 8/27/2004 9/1/2004 8/27/2004 8/27/2004 8/27/2004 9/12/2004 9/12/2004 9/12/2004 9/12/2004 9/12/2004 9/13/2004 8/29/2004
Parameter Tested Test Method Units Cleanup Level Primary Duplicate Triplicate Primary Duplicate Triplicate
Percent Moisture A2540G / E160.3M % - 6.6 75 9.4 11.2 9.8 9.1 10.3 7.3 6.5 8.4 12.2 51 5.6 2.9
Polychlorinated Biphenyls (PCBs) Sum of congeners:
PCB-1016 (Aroclor 1016) SW8082 ma/kg 1 (ing/inh) [0.0547] [0.0541] [0.0556] [0.0559] [0.0564] [0.0549] [0.025] [0.053] [0.0545] [0.025] [0.0572] [0.0535] [0.0519] [0.0555]
PCB-1221 (Aroclor 1221) SW8082 ma/kg " [0.0547] [0.0541] [0.0556] [0.0559] [0.0564] [0.0549] [0.050] [0.053] [0.0545] [0.050] [0.0572] [0.0535] [0.0519] [0.0555]
PCB-1232 (Aroclor 1232) SW8082 ma/kg " [0.0547] [0.0541] [0.0556] [0.0559] [0.0564] [0.0549] [0.025] [0.053] [0.0545] [0.025] [0.0572] [0.0535] [0.0519] [0.0555]
PCB-1242 (Aroclor 1242) SW8082 ma/kg " [0.0547] [0.0541] [0.0556] [0.0559] [0.0564] [0.0549] [0.025] [0.053] [0.0545] [0.025] [0.0572] [0.0535] [0.0519] [0.0555]
PCB-1248 (Aroclor 1248) SW8082 ma/kg " [0.0547] [0.0541] [0.0556] [0.0559] [0.0564] [0.0549] [0.025] [0.053] [0.0545] [0.025] [0.0572] [0.0535] [0.0519] [0.0555]
PCB-1254 (Aroclor 1254) SW8082 ma/kg " [0.0547] [0.0541] [0.0556] [0.0559] [0.0564] [0.0549] [0.025] [0.053] [0.0545] [0.025] [0.0572] [0.0535] [0.0519] [0.0555]
PCB-1260 (Aroclor 1260) SW8082 mg/kg " 0.761 [0.0541] 0.919 [0.0559] 2.15 2.82 1.56 1713 8.13J 12.23 1413 0.0323J 0.142J 2.51
PCB-1262 (Aroclor 1262) SW8082 ma/kg " - - - - - - [0.025] - - [0.025] - - - -
PCB-1268 (Aroclor 1268) SW8082 ma/kg " - - - - - - [0.025] - - [0.025] - - - -
KEY DESCRIPTIONS
- Measurement not recorded or not applicable
% percent
mg/kg milligrams per kilogram (ppm)
Cleanup Levels Cleanup values are based on the most stringent ADEC Method 2 default soil cleanup levels listed in 18
ACC 75.341, Tables B1 and B2 for the "Under 40 inches" precipitation zone.
ing Cleanup level based on ingestion pathway
inh Cleanup level based on inhalation pathway
J Estimated concentration; refer to Appendix C for data qualification information
36 Concentration detected
2900 Reported concentration exceeds the regulatory cleanup leve
[0.0072] Analyte not detected above Practical Quantitation Limit (PQL)
*

Matrix Spike / Matrix Spike Duplicate (MS/MSD)
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TABLE 5-8b - SUMMARY OF SOIL ANALYTICAL RESULTS- SITE 13: ELECTRICAL POWER BUILDING

Sample Type: NORTHERN AREA
. . . . Location ID:] 13SS115-1 13SS115-3 13SS116-1 13SS116-3 13SS117-1 13SS118-1 13SS119-1 13SS119-4
Slte 13 - EI eCt r I C al Power B u I Id I n g Sample ID:| 04NE13SS115 | 04NE13SB131 | 04NE13SS116 | 04NE13SB130 | 04NE13SS117 | 04NE13SS118 | 04NE13SS119 | 04NE13SB129
SO || MatriX Depth (ft): 0.65 3.0-3.2 0.95 3.3-35 1.15 1.0 1.1 3.4-3.6
Sample Date: 8/27/2004 9/1/2004 8/27/2004 9/1/2004 8/27/2004 8/27/2004 8/27/2004 9/1/2004
Parameter Tested Test Method Units Cleanup Level
Percent Moisture A2540G / E160.3M % - 1.8 29.8 11.7 6.0 9.1 8.2 2.0 2.9
Polychlorinated Biphenyls (PCBs) Sum of congeners:
PCB-1016 (Aroclor 1016) SW8082 ma/kg 1 (ing/inh) [0.0515] [0.0701] [0.0576] [0.0533] [0.0562] [0.0538] [0.0503] [0.0506]
PCB-1221 (Aroclor 1221) SW8082 ma/kg " [0.0515] [0.0701] [0.0576] [0.0533] [0.0562] [0.0538] [0.0503] [0.0506]
PCB-1232 (Aroclor 1232) SW8082 ma/kg [0.0515] [0.0701] [0.0576] [0.0533] [0.0562] [0.0538] [0.0503] [0.0506]
PCB-1242 (Aroclor 1242) SW8082 ma/kg [0.0515] [0.0701] [0.0576] [0.0533] [0.0562] [0.0538] [0.0503] [0.0506]
PCB-1248 (Aroclor 1248) SW8082 ma/kg [0.0515] [0.0701] [0.0576] [0.0533] [0.0562] [0.0538] [0.0503] [0.0506]
PCB-1254 (Aroclor 1254) SW8082 ma/kg [0.0515] [0.0701] [0.0576] [0.0533] [0.0562] [0.0538] [0.0503] [0.0506]
PCB-1260 (Aroclor 1260) SW8082 mg/kg 0.363 0.102 0.0937 0.0213J 15.7 0.156 [0.0503] 0.0738
PCB-1262 (Aroclor 1262) SwW8082 mg/kg - - - - - - - -
PCB-1268 (Aroclor 1268) SwW8082 mg/kg - - - - - - - -
KEY DESCRIPTIONS
- Measurement not recorded or not applicable
% percent
mg/kg milligrams per kilogram (ppm)

Cleanup Levels

ing
inh
J
36
2900
[0.0072]
*

Cleanup values are based on the most stringent ADEC Method 2 default soil cleanup levels listed in 18
ACC 75.341, Tables B1 and B2 for the "Under 40 inches" precipitation zone.
Cleanup level based on ingestion pathway
Cleanup level based on inhalation pathway
Estimated concentration; refer to Appendix C for data qualification information
Concentration detected
Reported concentration exceeds the regulatory cleanup leve

Analyte not detected above Practical Quantitation Limit (PQL)
Matrix Spike / Matrix Spike Duplicate (MS/MSD)

32-1-16821, Phase IV RI, Northeast Cape, St. Lawrence Iland, Alaska
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59 M ain Operations Complex

Three new monitoring wells (17MW-1, 18MW-1 and 20MW-1) and two soil borings
(13B1 and 19B1) were completed within the MOC. Twenty-seven subsurface soil samples from
the boreholes were field screened and 16 sample locations were selected for laboratory analysis.
Groundwater samples were collected from three new and eight existing monitoring wells at the
MOC (see Figure 5-9 and Table 5-9a).

59.1  SiteDescription

The MOC was a compact area of barracks, troop services, maintenance shops, and power
generating facilities in an area covering roughly 900 feet east to west and 700 feet north to south
Separately identified sites, including Sites 13, 14, 15, 16, 17, 18, 19, and 20, are within the MOC
boundaries. Sites 11, 22, and 27 are at the outside boundary of the MOC, and were integral to its
operation. The general layou of the area is depicted on Figure 5-9. The MOC sits on a broad
depositional feature that appears to be a moraine, and is north and west of the mouth of a steep
glacial valey. When viewed as a whole, the MOC has retained the general topography and
elevation that existed in 1950 before construction began. It has a general slope to the northwest,
with small drainages along the southwestern and northeastern sides. At an individual site level
(say 200 feet in extent) a complex history of shallow soil excavation, filling, and grading has
occurred. Currently a number of concrete floor dabs, a perimeter road, and over a dozen
groundwater monitoring wells remain at the site. Previous phases of the remedia investigation
have focused on aress at the northernand eastern edges of the MOC.

5.9.2 Data Collection Objectives

Soil boring locations were specified to determine the maximum depth of fuel
contamination above bedrock within, but near the perimeter of, previously identified petroleum
impacts. Monitoring well locations were specified to help delineate contaminant extent beyond
the locations of existing monitoring wells, outside of previoudy identified impacts.
Groundwater samples were also collected from the existing monitoring wells installed in 2002 to
document current conditions and facilitate assessment of changes. To characterize potential
contaminants, soil and groundwater samples were selectively analyzed for GRO, DRO, RRO,
BTEX, PAHs, TOC, and metals. Natural attenuation parameters were measured in soil and
water at select locations to support the future feasibility study. Also in support of the feasibility
study, soil samples were collected for grainsize analysis.

593 Work Plan Variances

The scope of work was to complete two soil borings to an average depth of 40 feet bgs.
Eight samples were to be submitted for laboratory analysis. Boring 13B1 was completed to 41.5
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feet bgs and did not encounter bedrock, but did extend beyond the apparent depth of fuel
contamination. Boring 19B1 was advanced to 29.5 feet bgs, the presence of bedrock was
unconfirmed, and no analytical samples were recovered beyond 19 feet to confirm the maximum
extent of fuel contamination. Only three samples were recovered from Boring 19B1 for
chemical laboratory analysis. Boring 19B1 is discussed further in Section 5.9.4.4. Four sieve
samples (2 per boring) were to be collected from representative soil types underlying the Main
Complex. Only one sieve sample was recovered from these borings due to the predominance of
rock in the subsurface. To obtain more samples representative of the MOC subsurface, seve
samples were collected where recovery was adequate during the installation of monitoring wells
20MW1 and 22MW3 (Site 22).

One bulk soil sample was to be collected “from the overlying gravel fill comprising the
Main Operations Complex pad” for grain size and moisture content analysis. A number of soil
types were found near the surface of the site, and two bulk samples were collected to represent
prominent material types.

The Work Plan called for sampling the ten monitoring wells installed in 2001. Two of
the monitoring wells were not found, and one was damaged. No evidence of Monitoring Well
MW 88-7 was found after hand digging to 1 foot bgs at several locations identified using various
methods, including surveying. The crushed monument for MW 88-9 was found in the recently
graded surface material, but the PVC well casing was not found. The monument for MW 88-10
was damaged, and the PV C casing open. MW 88-10 was repaired and sampled.

59.4  Fidd Investigation

Field activities commenced on August 24, 2004 with drilling for Monitoring Well
18MW1, and were completed on September 13, 2004 with the collection of bulk soil samples
and measurement of site-wide groundwater elevations.

594.1 Soil Sampling

Soil samples were collected during the advancement of two borings and three monitoring
wells at the MOC. Photograph 10 shows the general method for subsurface soil sampling at the
site, and boring and monitoring well locations are shown in Figure 59. Boring depths ranged
from 21.5 feet bgs for Monitoring Well 17MW1, to 41.5 feet bgs for Boring 13B1. Soil
samplers were driven to recover field screening and potential laboratory samples at
approximately 5foot intervals. The rocky nature of the subsurface required adjusting sample
intervals to maximize soil recovery. Three samples were selected for laboratory analysis from
the boreholes for wells 177MW1, 18MW1, 20MW1, and Boring 19B1. Four analytical samples
were selected from Boring 13B1. Sample 13SB101, collected at 5 feet bgs, and Sample

19SB103, collected approximately 18 feet bgs, were selected for the additional natural
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attenuation parameter, BTEX, PAH and TOC analyses. These locations seemed to represent the
upper and lower zones of petroleum impacts. Table 59a includes headspace screening results,
sample descriptions, and collection depths. Boring Logs are included in Appendix B for each
location (Figures B-12a through B 16a).

Bulk Soil Sample 88SS101 was collected from the bedding material placed beneath the
Site 19 foundation. The sample was collected by shoveling material from under the concrete
dab into two 5-gallon poly buckets. Bulk Soil Sample 88SS102 was collected from adjacent to a
concrete slab between Site 18 and Site 19, and appeared to represent the natural soil existing
before installation construction. Sample 88SS102 was |oosened with a pick and shoveled into
two plastic lined sand bags.

5942 Groundwater Sampling

New Monitoring Wells 17MW1, 18MW1 and 20MW1 were constructed as shown in
Figures B-13b, B14b, and B16b in Appendix B. The new wells were developed using a
submersible purge pump and new polyethylene tubing. Monitoring Well MW 88-10 was re-
developed using a polyethylene bailer. Well development, purging, and sampling information is
included in Table 5-9c, and Photograph 11 shows post-sampling decontamination at MW 88-8.
Groundwater samples were collected from the three new wells and 2001 Monitoring Wells MW
88-1 through MW 88-6, MW 88-8, and MW 88-10. Development and purge water was
transferred to opentop 55-gallon drums and treated at the MOC. Groundwater samples from
wells MW 88-2, MW 88-5, MW 88-8 MW 88-10, 17MW1, and 20MW1 were tested for natural
attenuation parameters. Samples from wells MW 88-2, MW 88-6, and MW 88-8 were analyzed
for PAHSs, in addition to GRO, DRO, RRO, BTEX, Cr, Pb, Hg, and Zn, based on spatial
distribution and the presence of hydrocarbon odors. Depths to groundwater were measured in
the sampled MOC wells and the wells at Sites 11, 16, 22, and 26 in a two-hour period, one day
after the last sample was collected.

5943 IDW

Investigation derived waste was handled as described in Section 3.7. Development and
purge water was placed in drums staged at four locations across the site for later treatment at
each staging location. Soil cuttings were used as backfill or spread at each boring location.

5944 Field Observations

The re-grading of the site in 2003 damaged some existing monitoring wells, including
those installed in 2002. The concrete around MW 88-8 had been cracked by heavy equipment,
and the steel monument was partialy lifted out of the concrete. The PV C casing and expansion
plug were intact. The MW 88-8 monument was driven back down, nearly flush with the ground

PHASE IV REMEDIAL INVESTIGATION June 2005
Northeast Cape, St. Lawrence Island, Alaska Page 50
U.S. Army Corps of Engineers- Alaska District 32-1-16821



SHANNON & WILSON, INC.

surface. The PVC casing for MW 88-10 was found under a thin layer of soil with no cap. The
expansion cap and crushed steel monument were found a few feet from the casing. MW 88-10
was cleaned out and redeveloped using a bailer, and the turbidity decreased with nominal
purging. The outside of the bailer was wiped off between immersions to help remove soil from
the sidewalls of the casing, and 4.5 gallons of water with a diesel odor were purged. A new steel
monument was set in concrete over the casing using a leftover bag of concrete mix.

The soil types and stratigraphy suggested in the scope of work were often misleading.

The near-surface soil isindeed a complex mix due to the development and demolition of the site.
However, at greater depths (generally over 5 feet bgs) the material was fairly consistent. The
material appears to have been glacially deposited, and contains a large percentage of angular
boulders and cobbles (rocks). The majority of the soil encountered was thought to be from
moraines and melt-out rubble due to the low percentages of silt commonly associated with basal
till. The finer gravels and sands encountered between the rocks were typicaly loose to medium
dense if no cobbles were being pushed and broken by the split-spoon, suggesting that aggregate
interlock between the rocks restrict consolidation of the finer soil. Soil particles larger than
roughly 2-inches will not fit in a split-spoon sampler, so soil descriptions are typically biased to
the finer material. Poorly graded sand (SP) and silty sand (SM) are some of the soil types
encountered in the spaces between the rocks. Gravel content could be misleading because it was
difficult to differentiate between freshly fractured pieces of rock and angular gravel. Poor soil
recovery, and fractured cobbles in the split spoon, were the norm.

Frozen ground was likely at greater depths (in the 20 feet bgs range) in the borings, and
made sampling and stratigraphic characterization more difficult. The Boring 19B1 location
seemed to be particularly rocky. No soil was recovered below 19 feet bgs. Drilling was stopped
at 29.5 feet due to the lack of sample recovery and to avoid carrying the obvious petroleum
impacts observed at 12 to 19 feet further downward. Bedrock was suspected, but after more
experience drilling in the area, the material was likely frozen rocks and sand beyond 21 feet bgs.
Boring 13B1 is located at a lower elevation than 19B1. Drill action in 13B1 suggested frozen
ground around 23 feet, where contaminant levels reduced significantly (based on field
screening). Boring 13B1 was extended to 41.5 feet bgs, and basal till (gray/green silt with gravel
and cobbles) was suspected at 38 feet (no recovery) and observed at 40 feet bgs. The drillers
expressed concern about carrying the obvious impacts encountered above 20 feet bgs downward.
Bentonite chips were used in the backfill to help sedl this section of the boring.

The statement of work noted that the subsurface geology and hydrology do not appear to
mimic the ground surface. A groundwater contour map was made, with krieging for
interpolation, using the September 13" data from all the wells in the area. The phreatic surface
of the aquifer above the basal till corresponded well to the general northwestern slope of the land
surface and the sampler’s general perception of regiona flow.
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59.5 Analytical Results

Soil sample chemical laboratory results are summarized in Table 5-9b, and groundwater
results are summarized in Table 59d. Field groundwater quality parameters are included on
Table 59c. Grainsize classification curve B22 in Appendix B includes samples from Boring
13B1 and Monitoring Wells 20MW1 and 22MW1. The grainsize classifications for MOC bulk
samples are presented graphically on Figure B-23.

5951 Soil

The subsurface soil samples from 5 to 6.5, 15 to 18, and 18 to 19.5 feet bgs in Boring
13B1 contained DRO concentrations that exceed the 250 mg/kg Method Two cleanup criterion
by over an order of magnitude. The highest DRO concentration is 11,700 mg/kg, measured in
Sample 13SB101 collected at 5 to 6 feet bgs. The Boring 13B1 samples from 5 and 15 feet bgs
also contained estimated GRO concentrations that exceed the ADEC cleanup criterion. The
GRO, DRO, and RRO results from Sample 13SB104 (40 to 41.5 feet bgs) were at least an order
of magnitude less than the cleanup criteria. Boring 19B1 samples collected from 12 to 13.5 and
17.5 to 19 feet bgs contained estimated DRO concentrations of 3,590 mg/kg and 3,080 mg/kg,
respectively. BTEX was not detected, and metals results were al less than cleanup criterion in
the MOC borings and wells.

5952 Groundwater

The concentrations of DRO measured in groundwater from Monitoring Wells MW 88-4,
MW 88-5, MW 88-6, MW 88-8, and MW 88-10 are greater than the ADEC groundwater cleanup
criterion.  Samples from Monitoring Wells MW 88-4 and MW 88-5 also contain RRO and
benzene concentrations that exceed cleanup criteria. The GRO concentration measured in MW
88-5 is an estimated value that exceeds the cleanup criterion. The petroleum-impacted wells are
grouped along the northern and eastern portions of the site. Lead concentrations in excess of the
15 pg/L groundwater cleanup criterion were measured in samples from Monitoring Wells MW
88-2, MW 88-10, and 20MW1. The elevated lead concentrations ranged from 37.6 pg/L to 54.6
Ho/L and are significantly higher than the concentrations measured across the rest of the site.
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TABLE 5-9a SAMPLE LOCATIONSAND DESCRIPTIONS - MAIN OPERATIONS COMPLEX

Scr eeni
Sample Sample L ocation Depth ng
Number** | LOCID Date (See Figure 5-9 for borehole and well location| (feet) | (ppm)” | Sample Classificationt
Soil Samples
. . Brown, dlightly silty sandy GRAVEL and cobbles; moist - strong
13SB101 | 13B1-5 | 8/26/04 |Boring 13B1 5-6.5 110 weathered diesdl odor
B13S1 13B1-10 | 8/26/04 |Boring 13B1 10-11.5 50 Dark brown, . silty sandy GRAVEL and cobbles; moist - diesel
* 13SB102 | 13B1-15 | 8/26/04 |Boring 13B1. Two split spoons combined 15-18 180 |Dark gray, sandy, gravelly SILT and cobbles; moist to wet - diesel
* 13SB202 | 13B1-15 | 8/26/04 |QC replicate of Sample 13SB102 15-18 180 |Dark gray, sandy, gravelly SILT and cobbles; moist to wet - diesel
* 13SB302 | 13B1-15 | 8/26/04 | QA replicate of Sample 13SB102 15-18 180 |Dark gray, sandy, gravelly SILT and cobbles; moist to wet - diesel
* 13SB103 | 13B1-18 | 8/26/04 |Boring 13B1. Grain size sample 18-19.5 55 |Gray, silty, sandy GRAVEL and cobbles; wet - strong diesel odor
B13S5 13B1-25 | 8/26/04 |Boring 13B1 25-26.5 6.0 |Brown, gravelly SAND and cobbles; wet - very little odor
B13S6 13B1-32 | 8/26/04 |Boring 13B1 32-335 0.2 |Olive brown, clean medium SAND and cobbles; wet
* 13SB104 | 13B1-40 | 8/26/04 |Boring 13B1 - bottom of borehole 40-41.5 0.2 |Olive gray/green gravelly, clayey SILT and cobbles; wet [Till]
* 17SB101 [17MW1-6]| 8/29/04 |Monitoring Well 17MW1 6-7.5 | <0.02 |Redishbrown, gravelly SAND; with cobbles; moist
* 17SB102 | 17MW1- | 8/29/04 |Monitoring Well 17MW1 10-11.5 0.2 Gray, silty, sandy GRAVEL ; wet
B17S3 17MW1- | 8/29/04 |Monitoring Well 177MW1 16-17.5 0.3 [Brown sandy GRAVEL; with cobbles; wet
* 17SB103 | 17MW1- | 8/29/04 |Monitoring Well 17MW1 20-21.5 0.5 |Brown sandy GRAVEL; with cobbles; wet - possibly frozen
* 18SB101 |18MW1-5| 8/24/04 |Monitoring Well 18MW1 5-6.5 | <0.02 |Light brown, silty, gravelly SAND and cobbles; moist
B18S2 18MW1- | 8/24/04 |Monitoring Well 18MW1 10-11.5 12 1inch light brown, silty, GRAVEL; moist, 3 inches crushed rock
* 18SB102 | 18MW1- | 8/24/04 |Monitoring Well 18MW1 15-16.5| 0.3 |Light brown, silty, gravelly SAND and cobbles; moist
B184 18MW1- | 8/24/04 |Monitoring Well 18MW1 20-21.5| 0.6 [Brown, silty GRAVEL and cobbles; wet
* 18SB103 | 18MW1- | 8/24/04 [Monitoring Well 18MW1 25-26.5 0.3 [Brown, silty GRAVEL and cobbles; wet - potentially frozen
* 19SB101 | 19B1-5 | 8/25/04 |Boring 19B1 5-6.5 0.2 |Gray, dightly sandy, gravelly SILT; moist
* 19SB102 | 19B1-12 | 8/25/04 |Boring 19B1 12-135 17 Brown, silty, gravelly SAND; moist - moderate weathered diesel odc
* 19SB103 | 19B1-18 | 8/25/04 |Boring 19B1 17.5-19 24 |Brown, silty, sandy GRAVEL; wet - strong weathered diesel odor
B194 19B1-21 | 8/25/04 |Boring 19B1 21-215 13 |Crushed rock
B19S6 19B1-28 | 8/26/04 |Boring 19B1 28-29.5 21 |Crushed rock - bedrock or frozen material
* 20SB101 [20MW1-3| 8/25/04 |Monitoring Well 20MW1 3-45 | <0.02 |Brown, dightly silty, sandy angular GRAVEL ; with cobbles; moist
B20s2 20MW1-5| 8/25/04 |Monitoring Well 20MW1 5-6.5 | <0.02 |Brown, dightly silty, sandy angular GRAVEL; with cobbles; moist
* 20SB102 | 20MW1- | 8/25/04 |Monitoring Well 20MW1 10-11.5| <0.02 |Brown/rusty, silty gravelly SAND; moist
B204 20MW1- | 8/25/04 [Monitoring Well 20MW1 15-16.5| <0.02 |Brown, gravelly, silty SAND; moist
* 20SB103 | 20MW1- | 8/25/04 |Monitoring Well 20MW1 20-21.5| <0.02 |[Brown, silty, gravelly SAND and cobbles; moist
B20S6 20MW1- | 8/25/04 [Monitoring Well 20MW1 25-26.5| <0.02 |[Gray, silty SAND and cobbles; wet - potentially frozen
88SS101 (88SS101-1| 9/13/04 |Beneath Site 19 building concrete dlab 0.6-1 - Brown, gravelly SAND and angular cobbles; moist
88SS102 [88SS102-1| 9/13/04 |Near center of MOC, adjacent to concrete slab 0.6-1.2 - Redish brown, silty, gravelly SAND; moist
June 2005 32-1-16821, Phase IV RI, Northeast Cape, St. Lawrence Island, Alaska
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SHANNON & WILSON, INC.
TABLE 5-9a SAMPLE LOCATIONSAND DESCRIPTIONS - MAIN OPERATIONS COMPLEX

Scr eeni
Sample Sample L ocation Depth ng
Number** | LOCID Date (See Figure 5-9 for borehole and well location| (feet) | (ppm)” | Sample Classificationt
Groundwater Samples
* 17GW104| 17MW1 | 9/9/04 |Monitoring Well 17MW1 WL 10 - Groundwater - dlight turbidity
* 18GW104| 18MW1 | 9/10/04 |Monitoring Well 18MW1 WL 19 - Groundwater - clear
* 20GW104| 20MW1 | 9/11/04 |Monitoring Well 20MW1 WL 23 - Groundwater - slightly turbid clearing from rusty color
* 88GW101| MW 88-1 | 9/6/04 |Monitoring Well MW88-1 (installed in 2001) WL 16 - Groundwater - clear
* 88GW102| MW 88-2 | 9/7/04 |Monitoring Well MW88-2 (installed in 2001) WL 8 - Groundwater - dight turbidity and hydrocarbon odor
* 88GW103| MW 88-3 | 9/7/04 |Monitoring Well MW88-3 (installed in 2001) WL 12 - Groundwater - clear
* 88GW104| MW 88-4 | 9/8/04 |Monitoring Well MW88-4 (installed in 2001) WL 8 - Groundwater - weathered diesel odor, yellowish tint
* 88GW204| MW 88-4 | 9/8/04 |QC replicate of Sample 88GW104 WL 8 - Groundwater - weathered diesel odor, yellowish tint
* 88GW304| MW 88-4 | 9/8/04 |QA replicate of Sample 88GW104 WL 8 - Groundwater - weathered diesel odor, yellowish tint
* 88GW105| MW 88-5 | 9/8/04 |Monitoring Well MW88-5 (installed in 2001) WL 7.5 - Groundwater - slight sheen initially, weathered diesel odor, yellowid
* 88GW106| MW 88-6 | 9/8/04 |Monitoring Well MW88-6 (installed in 2001) WL 85 - Groundwater - slightly turbid (gray), weathered diesel odor
* 88GW107| MW 88-8 | 9/9/04 |Monitoring Well MW88-8 (installed in 2001) WL - Groundwater - clear, slight hydrocarbon odor
* 88GW108| MW 88- | 9/11/04 |Monitoring Well MW88-10 (installed in 2001) WL 20 - Groundwater - moderate weathered diesel odor, clear (from brown)

KEY DESCRIPTION

* Sample analyzed by the project or QA laboratory (See Tables 5-9b and 5-9d)
** The full sample number is preceded by "04NE", for example 13SB101 is sample 04NE13SB101
Field screening instrument was an HnU HW101 photoionization detector (PID) with 11.7 eV lamp
T Sample classification applies to the portion of the specified sample interval from which the sample was collected
Measurement not recorded or not applicable
ppm  parts per million, calibrated to 100 ppm isobutylene
WL  Approximate water level in feet below ground surface at time of sampling
LOCID Location Identification: "17MW1" signifies Monitoring Well 177MW1; "13B1-5" signifies Site 13, Boring 1 at 5-foot depth (depth is
rounded
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TABLE 5-9b - SUMMARY OF SOIL ANALYTICAL RESULTS- MAIN OPERATIONS COMPLEX

June 2005

Cleanup Levels

ing
inh
J
[0.0532] B
36
2900
[0.0072]

Cleanup values are based on the most stringent ADEC Method 2 default soil cleanup levels listed in 18
ACC 75.341, Tables B1 and B2 for the "Under 40 inches" precipitation zone.

Cleanup level based on ingestion pathway
Cleanup level based on inhalation pathway

Estimated concentration; refer to Appendix C for data qualification information

Result qualified as not detected due to method, trip, or equipment blank detection

Concentration detected
Reported concentration exceeds the regulatory cleanup level
Analyte not detected above Practical Quantitation Limit (PQL)

32-1-16821, Phase IV RI, Northeast Cape, St. Lawrence Island, Alaska

Sample Type: BOREHOLE 13B1 BOREHOLE 19B1
H H Location ID: 13B1-5 13B1-15 13B1-18 13B1-40 19B1-5 19B1-12 19B1-18
M al n O p e r atl O n S CO m p I eX Sample ID: 04NE13SB101 04NE13SB102 04NE13SB202 04NE13SB302 04NE13SB103 04NE13SB104 04NE19SB101 04NE19SB102 04NE19SB103
SO | | Matrix Depth (ft): 5-6.5 15-18 15-18 15-18 18-19.5 40-41.5 5-6.5 12-135 17.5-19
Sample Date: 8/26/2004 8/26/2004 8/26/2004 8/26/2004 8/26/2004 8/26/2004 8/25/2004 8/25/2004 8/25/2004
Parameter Tested Test Method Units Cleanup Level Primary Duplicate Triplicate
PID Headspace Reading HNU HW101 PID ppm - 110 180 180 180 55 0.2 0.2 17 24
Percent Moisture A2540G / E160.3M % - 10.0 7.6 11.6 13.7 10.5 115 9.1 5.9 9.9
Gasoline Range Organics (GRO) AK101 ma/kg 300 513 348J 365J 2763 1773 [2.17]B [1.39] B 91.6J 4.90J
Diesel Range Organics (DRO) AK102 mg/kg 250 11,700J 5,290J 7,500 6,780 1,130J 15.8J 4.68J 3,590 3,080J
Residual Range Organics (RRO) AK103 ma/kg 10,000 (ing) 328J 320J 305J 2557 181J 67.8J 23.8J 489 J 109J
Aromatic Organic Compounds (BTEX)
Benzene SW8260B ua’kg 20 [12.2] - - - - - - - [7.97]
Ethylbenzene SW8260B Ha/kg 5,500 [23.5] - - - - - - - [15.3]
Toluene SW8260B ua’kg 5,400 [47] - - - - - - - [30.7]
o-Xylene SW8260B ua’kg 78,000 (total Xylenes) [47] - - - - - - - [30.7]
m & p-Xylenes SW8260B ua’kg 78,000 (total Xylenes) [23.5] - - - - - - - [15.3]
Polynuclear Aromatic Hydrocarbons (PAH)
Acenaphthene PAH SIM ua’kg 210,000 [5630] - - - - - - - [557]
Acenaphthylene PAH SIM ua’kg - [5630] - - - - - - - [557]
Anthracene PAH SIM ua’kg 4,300,000 [5.63] - - - - - - - [5.57]
Benzo(a)anthracene PAH SIM ua’kg 6,000 [5.63] - - - - - - - [5.57]
Benzo(a)pyrene PAH SIM ua’kg 1,000 (ing) [5.63] - - - - - - - [5.57]
Benzo(b)fluoranthene PAH SIM ua’kg 20,000 [5.63] - - - - - - - [5.57]
Benzo(g,h,i)perylene PAH SIM ua’kg - [5.63] - - - - - - - [5.57]
Benzo(k)fluoranthene PAH SIM ua’kg - [5.63] - - - - - - - [5.57]
Chrysene PAH SIM Ha/kg 620,000 4.88J - - - - - - - [5.57]
Dibenzo(a,h)anthracene PAH SIM ua’kg 1,000 (ing) [5.63] - - - - - - - [5.57]
Fluoranthene PAH SIM ua’kg 2,100,000 [5.63] - - - - - - - [5.57]
Fluorene PAH SIM ua’kg 270,000 [5630] - - - - - - - [557]
Indeno(1,2,3-cd)pyrene PAH SIM ua’kg 11,000 (ing) [5.63] - - - - - - - [5.57]
Naphthalene PAH SIM ua’kg 21,000 [5630] - - - - - - - [557]
Phenanthrene PAH SIM ua’kg - [5.63] - - - - - - - [5.57]
Pyrene PAH SIM ua’kg 1,500,000 10.9 - - - - - - - [5.57]
Total Metals
Chromium SW6020 mg/kg 26 (total Cr) 12.3 - - - - - - - 4147
Lead SW6020 mg/kg 400 (ing/inh) 16.6 - - - - - - - 38.9J
Mercury SW7471A mag/kg 1.4 0.0156 J - - - - - - - [0.0437]
Zinc SW6020 mg/kg 9,100 4187 - - - - - - - 64.5]
Total Organic Carbon (TOC) SGS SOP mg/kg - 29,400 - - - - - - - 2490
Natural Attenuation Parameters
Nitrate E300.0 mg/kg - [1.04] - - - - - - - [1.04]
Ammonia SM4500 mg/kg - [54.7] - - - - - - - [8.84]
Total Kjeldal Nitrogen (TKN) SM4500 mg/kg - 665 - - - - - - - 62.3
Orthophosphate ASA 24-5 mg/kg - 28.2 - - - - - - - 19.4
Potassium SW6020 mg/kg - 869 - - - - - - - 1,080
Heterotrophic Plate Count SM9215B MPN/g - 880,000 - - - - - - - 6,000
Oil Degrading Bacteria Sheen Screen MPN/g - 370 - - - - - - - 260
KEY DESCRIPTION
- Analysis not requested or cleanup level not established
ppm parts per million
% percent
mag/kg milligrams per kilogram
ug/kg micrograms per kilogram
MPN/g Most probable number per gram
PID Photoionization detector

SHANNON & WILSON, INC.
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TABLE 5-9b - SUMMARY OF SOIL ANALYTICAL RESULTS- MAIN OPERATIONS COMPLEX

June 2005

Cleanup Levels

ing
inh
J
[0.0532] B
36
2900
[0.0072]

Cleanup values are based on the most stringent ADEC Method 2 default soil cleanup levels listed in 18

ACC 75.341, Tables B1 and B2 for the "Under 40 inches" precipitation zone.

Cleanup level based on ingestion pathway
Cleanup level based on inhalation pathway

Estimated concentration; refer to Appendix C for data qualification information
Result qualified as not detected due to method, trip, or equipment blank detection
Concentration detected

Reported concentration exceeds the regulatory cleanup level
Analyte not detected above Practical Quantitation Limit (PQL)

Matrix Spike / Matrix Spike Duplicate (MS/MSD)

32-1-16821, Phase IV RI, Northeast Cape, St. Lawrence Island, Alaska

Sample Type: BOREHOLE 17MW1 BOREHOLE 18MW1 BOREHOLE 20MW1
H H Location ID: 17MW1-6 17MW1-10 17MW1-20 18MW1-5 18MW1-15 18MW1-25 20MW1-3 20MW1-10 20MW1-20
Main O per ations Com p lex Sample ID:| 04NE17SB101 04NEL7SB102 04NE17SB103 04NE18SBIOL | OANEIS8SB102 | O4NEL8SB103 | OANE20SBI0OI | O4ANE20SB102* | OANE20SB103
S . I M t - Depth (ft): 6-7.5 10-11.5 20-215 5-6.5 15-16.5 25-26.5 3-45 10-11.5 20-21.5
Ol atrix Sample Date: 8/29/2004 8/29/2004 8/29/2004 8/24/2004 8/24/2004 8/24/2004 8/25/2004 8/25/2004 8/25/2004
Parameter Tested Test Method Units Cleanup Level
PID Headspace Reading HNU HW101 PID ppm - <0.2 0.2 0.5 <0.2 0.3 0.3 <0.2 <0.2 <0.2
Percent Moisture A2540G / E160.3M % - 9.5 19.8 19.9 3.7 3.8 8.1 6.4 10.6 7.5
Gasoline Range Organics (GRO) AK101 mg/kg 300 115 [1.69] B [2.17] B [1.76] B [1.72] B [2.94] B [2.03] B [1.76] B [1.50] B
Diesel Range Organics (DRO) AK102 ma/kg 250 1793 2841 7.00J 1487 9.231J 8.91J 7.831J 1483 7.871J
Residual Range Organics (RRO) AK103 mg/kg 10,000 (ing) 142 J 185J 20.13J 59.7J 34317 30.3J 30.0J 29.9J 2097
Aromatic Organic Compounds (BTEX)
Benzene SW8260B ug/kg 20 [11.9] [8.78] [11.3] [9.16] [8.93] [15.3] [10.6] [9.15] [7.82]
Ethylbenzene SW8260B ug/kg 5,500 [23] [16.9] [21.7] [17.6] [17.2) [29.4] [20.3] [17.6] [15]
Toluene SW8260B ug/kg 5,400 [45.9] [33.8] [43.4] [35.2] [34.3] [58.8] [40.6] [35.2] [30.1]
o-Xylene SW8260B ug/kg 78,000 (total Xylenes) [45.9] [33.8] [43.4] [35.2] [34.3] [58.8] [40.6] [35.2] [30.1]
Xylene, Isomers m & p SW8260B Ha/kg 78,000 (total Xylenes) [23] [16.9] [21.7] [17.6] [17.2] [29.4] [20.3] [17.6] [15]
Total Metals
Chromium SW6020 mg/kg 26 (total Cr) 7.67 12.4 211 7.373 5.58J 793 10.6 8.82 6.66 J
Lead SW6020 ma/kg 400 (ing/inh) 20.9 20.6 7.21 12.1J 11.8J 31.9J 17.6 19.2 14.6J
Mercury SW7471A ma/kg 1.4 [0.0441] [0.0496] [0.0498] [0.0410] [0.04110] [0.0431] [0.0423] [0.0447] [0.0430]
Zinc SW6020 mag/kg 9,100 37.2 50.4 22.4 28270 30.9J 93.6J 37.0 42.9 3441
Total Organic Carbon (TOC) SGS SOP mg/kg - 3,870 6,690 [618] 1,180 712 [543] 2,160 1,370 603
KEY DESCRIPTION
- Analysis not requested or cleanup level not established
ppm parts per million
% percent
mg/kg milligrams per kilogram
pg/kg micrograms per kilogram
PID Photoionization detector

SHANNON & WILSON, INC.
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June 2005

MONITORING WELL INSTALLATION DATA

TABLE 5-9c GROUNDWATER SAMPLING LOG
MAIN OPERATIONS COMPLEX

SHANNON & WILSON, INC.

WELL ID 17MW1 18MW1 20MW1 MW 88-1 MW 88-2 MW 88-3 MW 88-4 MW 88-5 MW 88-6 MW 88-8 MW 88-10
DATE WELL INSTALLED 8/29/04 8/24/04 8/25/04 2001 2001 2001 2001 2001 2001 2001 2001
GROUND SURFACE ELEVATION (ft) 715 83.3 89.4 82.2 (est.) 70.4 77.8 (est.) 68.55 (est.) 68.2 (est.) 69.2 (est.) 73.6 (est.)
WELL MP ELEVATION (ft) 71.20 83.09 89.06 81.91 70.88 77.32 68.24 67.83 68.83 73.39 86.53
TOP OF SCREENED SECTION, BELOW MP (ft) 7.3 16.00 19.2 - - - - - - - -
TOTAL DEPTH OF WELL BELOW MP (ft) 17.1 25.80 28.98 24.16 19.45 19.6 16.1 14.9 15.18 18.61 25.55
DIAMETER OF WELL CASING (inches) 2 2 2 2 2 2 2 2 2 2 2
DEVELOPMENT DATA
DATE OF DEVELOPMENT 9/7/04 9/9/04 9/10/04 - - - - - - - 9/10/2004
TIME DEVELOPMENT INITIATED 15:42 18:30 13:50 - - - - - - - 14:20
TIME DEVELOPMENT COMPLETED 15:55 19:30 14:35 - - - - - - - 15:30
DEPTH TO WATER BELOW MP (ft) 9.59 18.54 22.48 - - - - - - - 20.30
WATER COLUMN IN WELL (ft) 7.51 7.26 6.50 - - - - - - - 5.20
GALLONS PER FOOT 0.16 0.16 0.16 0.16 0.16 0.16 0.16 0.16 0.16 0.16 0.16
GALLONS IN WELL 1.20 1.16 1.04 - - - - - - - 0.83
DEVELOPMENT METHOD GeoSquirt GeoSquirt GeoSquirt - - - - - - - Bailer
VOLUME WATER REMOVED (gallons) 18 30.0 48.0 - - - - - - - 4.0
PURGING & SAMPLING DATA
LOCID 17MW1 18MW1 20MW1 MW 88-1 MW 88-2 MW 88-3 MW 88-4 MW 88-5 MW 88-6 MW 88-8 MW 88-10
SAMPLE ID 04NE17GW104 | 04NE18GW104 | 04NE20GW104 | O4NE88GW101 | 04NE88GW102 | 04NE88GW103 | 04NE88GW104 | 04NE88GW105 | 04NE88GW106 | 04NE88GW107 | 04NE88GW108
DATE 9/9/04 9/10/04 9/11/04 9/6/04 9/7/04 9/7/04 9/8/04 9/8/04 9/8/04 9/9/04 9/11/04
TIME PURGING INITIATED 16:20 18:15 10:42 17:15 11:59 13:43 11:01 12:44 17:38 13:16 12:20
TIME SAMPLE INITIATED 17:00 18:35 11:05 18:30 12:30 16:15 11:25 13:25 18:35 13:30 13:00
DEPTH TO WATER BELOW MP (ft) 9.63 19.68 22.58 15.87 7.61 11.46 7.62 7.28 8.05 12.01 20.36
WATER COLUMN IN WELL (ft) 7.47 6.12 6.40 8.29 11.84 8.14 8.48 7.62 7.13 6.60 5.19
GALLONS IN WELL 1.20 0.98 1.02 1.33 1.89 1.30 1.36 1.22 1.14 1.06 0.83
PURGING METHOD Redi-Flo 2 Redi-Flo 2 Redi-Flo 2 Redi-Flo 2 Redi-Flo 2 Redi-Flo 2 Redi-Flo 2 Redi-Flo 2 Redi-Flo 2 Redi-Flo 2 Redi-Flo 2
VOLUME WATER REMOVED (gallons) 4.0 4.0 5.0 5.5 5.5 1.5 5.0 4.0 6.0 3.0 3.0
WATER QUALITY DATA - YSI 556
DATE MEASURED 9/9/04 9/10/04 9/11/04 9/6/04 9/7/04 9/7/04 9/8/04 9/8/04 9/8/04 9/9/04 9/11/04
TIME MEASURED 17:07 18:31 11:04 17:35 12:37 16:16 11:30 13:20 18:35 13:42 12:56
TEMPERATURE (°C) 5.1 5.3 5.3 5.4 5.0 7.2 55 5.0 5.8 7.4 5.9
SPECIFIC CONDUCTANCE (mS/cm) 0.08 0.09 0.19 0.15/0.07 0.16 0.16 0.37 0.39 0.46 0.32 0.11
DISSOLVED OXYGEN (mg/L) 10.7* 14.6* 12.9* 3.4 0.6 1.3 0.2 1.2 0.2 0.8 2.9
pH (Standard Units) 5.4 6.0 6.0 5.8 6.0 6.2 6.4 6.1 6.6 6.4 6.0
OXYGEN REDUCTION POTENTIAL (mV) 238 218 218 202 83 80 -60 -28 -50 -51 126
TURBIDITY (NTUs) - Oakton 435 24.6 84.8 5.3-4.9 93 13.2 13.2 289 105 243 69.8
ALKALINITY (mg/L) - Hach phenolpthalein titration 5 - 15 15 40 - - 125 - 90 30
FERROUS IRON (mg/L) - Hach colorimeter 0.11 - 0.18 - 1.34 - - 1.79 - 3.3 0.48
WATER LEVEL MEASUREMENT DATA
DATE WATER LEVEL MEASURED 9/13/04 9/13/04 9/13/04 9/13/04 9/13/04 9/13/04 9/13/04 9/13/04 9/13/04 9/13/04 9/13/04
TIME WATER LEVEL MEASURED 16:05 14:25 14:30 14:50 15:20 15:00 15:28 15:37 15:43 15:50 14:40
DEPTH TO WATER BELOW MP (ft) 9.81 19.85 22.76 16.28 7.81 11.82 7.71 7.49 8.25 12.21 20.55
WATER LEVEL ELEVATION (ft) 61.39 63.24 66.30 65.63 63.07 65.50 60.53 60.34 60.58 61.18 65.98
* unusually high DO readings may be due to instrument malfunction
KEY DESCRIPTION
- Not developed or not measured
°Cc Degrees Celsius
ft Feet
mg/L  Milligrams per liter
MP  Measuring Point is Top of Well Casing
mV  Millivolts
NTUs  Nepholometric Turbidity Units
mS/cm  Millisiemens per centimeter

32-1-16821, Phase IV RI, Northeast Cape, St. Lawrence Island, Alaska
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TABLE 5-9d SUMMARY OF WATER ANALYTICAL RESULTS- MAIN OPERATIONS COMPLEX

SHANNON & WILSON, INC.

June 2005

Cleanup Levels
J
[0.0532] B
1.11B
36
2900
[0.0072]

*

WL

Cleanup values are based on ADEC groundwater cleanup levels listed in 18 ACC 75.345, Table C
Estimated concentration; refer to Appendix C for data qualification information
Result qualified as not detected due to method, trip, or equipment blank detection
Analyte concentration biased due to detection in method, trip, or equipment blank
Concentration detected
Reported concentration exceeds the regulatory cleanup level
Analyte not detected above Practical Quantitation Limit (PQL)
Matrix Spike / Matrix Spike Duplicate (MS/MSD)
Approximate depth to water below ground surface

32-1-16821, Phase IV RI, Northeast Cape, St. Lawrence Iland, Alaska

Table5-9d/ Page 1 of 1

Sample Type: GROUNDWATER
Location ID: 17MW1 18MW1 20MW1 MW 88-1 MW 88-2 MW 88-3 MW 88-4 MW 88-5 MW 88-6 MW 88-8 MW 88-10
H H Sample ID:| 04NE17GW104 | 04NE18GW104 | 04NE20GW104 | 04NE88GW101 | 04NE88GW102 | 04NE88GW103 |04NE88GW104 *| 04NE88GW204 | 04NEB8GW304 | 04NEBBGW105 | 04NEB8GW106 | 04NEBBGW107 | 04NE88GW108
Main O per ations Com P lex Cooler NLE)mber: 27 25 26 24 24 24 25 25 29 25 32,35 27 26
Water Matrix Depth (ft): 10 19 23 16 8 12 8 8 8 7.5 8.5 12.3 20
Sample Date: 9/9/2004 9/10/2004 9/11/2004 9/6/2004 9/7/2004 9/7/2004 9/8/2004 9/8/2004 9/8/2004 9/8/2004 9/8/2004 9/9/2004 9/11/2004
Parameter Tested Test Method Units Cleanup Level Primary Duplicate Triplicate
Gasoline Range Organics (GRO) AK101 mg/L 13 [0.090] 0.0191J 0.0194J 0.0141J 0.0492J 0.104 0.917 1.09J 1.25 157 1.02 0.415 0.0357J
Diesel Range Organics (DRO) AK102 mg/L 15 [0.337] B [0.341] B [0.333] B [0.345] B 0.421B 0.768 B 3.82J 3.49 3.89 11.3 4.56J 3.37 1.38
Residual Range Organics (RRO) AK103 mg/L 11 [0.562] B [0.568] B [0.556] B 0.168 J [0.543] B [0.549] B 1.46 B 1.11B [0.750] B 2.28B 0.651 B 0.816 B [0.549] B
Aromatic Organic Compounds (BTEX)
Benzene SW8260B Ho/L 5 [0.4] [0.4] [0.4] [0.4] 0.26J [0.4] 27.6 33.7 30.0 29.7 1.18 [0.4] [0.4]
Ethylbenzene SW8260B Ho/L 700 [1] [1] [1] [1] 1.65 5.65 87.8 87.4 98.0 40.5 47 12.7 [1]
Toluene SW8260B Ho/L 1000 [1] [1] [1] [1] [1] [1] 5.78 9.41 10.5 82.2 [1] [1] [1]
o-Xylene SW8260B Ho/L 10,000 (Total Xylenes) [1] [1] [1] [1] [1] [1] 25.4 45.8 49.9 111 1.03 0.45J [1]
m & p-Xylenes SW8260B Ho/L 10,000 (Total Xylenes) [2] [2] [2] [2] 0.69J 4.83 72.8 94 98 142 35.2 11.6 [2]
Polynuclear Aromatic Hydrocarbons (PAH SIM)
Acenaphthene PAH SIM Ho/L 2,200 - - - - [0.0549] - - - - - 0.948 1.65 -
Acenaphthylene PAH SIM Ho/L 2,200 - - - - [0.0549] - - - - - [0.0526] [0.0538] -
Anthracene PAH SIM Ho/L 11,000 - - - - [0.0549] - - - - - [0.0526] [0.0538] -
Benzo(a)anthracene PAH SIM Ho/L 1 - - - - [0.0549] - - - - - [0.0526] [0.0538] -
Benzo(a)pyrene PAH SIM Ho/L 0.2 - - - - [0.0549] - - - - - [0.0526] [0.0538] -
Benzo(b)fluoranthene PAH SIM Ho/L 1 - - - - [0.0549] - - - - - [0.0526] [0.0538] -
Benzo(g,h,i)perylene PAH SIM Ho/L 1,100 - - - - [0.0549] - - - - - [0.0526] [0.0538] -
Benzo(k)fluoranthene PAH SIM Ho/L 10 - - - - [0.0549] - - - - - [0.0526] [0.0538] -
Chrysene PAH SIM Ho/L 100 - - - - [0.0549] - - - - - [0.0526] [0.0538] -
Dibenzo(a,h)anthracene PAH SIM Ho/L 0.1 - - - - [0.0549] - - - - - [0.0526] [0.0538] -
Fluoranthene PAH SIM Ho/L 1,460 - - - - [0.11] - - - - - [0.105] [0.108] -
Fluorene PAH SIM Ho/L 1,460 - - - - [0.0549] - - - - - 1.62 3.01 -
Indeno(1,2,3-cd)pyrene PAH SIM Ho/L 1 - - - - [0.0549] - - - - - [0.0526] [0.0538] -
Naphthalene PAH SIM Ho/L 700 - - - - [0.0549] B - - - - - 112 137 -
Phenanthrene PAH SIM Ho/L 11,000 - - - - [0.11] - - - - - 0.27 0.484 -
Pyrene PAH SIM Ho/L 1,100 - - - - [0.0549] - - - - - [0.0526] [0.0538] -
Total Metals
Chromium SW6020 Ho/L 100 (Total) 1.49 1.393 39.7 [4] 62.4 [4] 3.97J 2.283J 4.4 4.58 10.7 [4] 25
Lead SW6020 Ho/L 15 7.08 1.21B 51.7 [1.00] B 54.6 [1.00] B 5.02 4.09B 4.23B 12 8.87 4.07B 37.6
Mercury SW7470A Ho/L 2 [0.200]B 0.084 J [0.200] B [0.2] [0.2] [0.2] [0.200] B 0.08J [0.2] 0.076 J [0.200] B [0.200] B 0.1J
Zinc SW6020 Ho/L 11,000 35 [25] 109 [25] 128 [25] 47.4 22.83J 36 9.64J 2437 [25] 94.5
Natural Attenuation Parameters
Nitrate E300.0 mg/L - - [0.1] - - - - -
Nitrogen, Nitrate-Nitrite E300.0 mg/L - 0.272 - 0.855 - - - - - [0.1] - [0.1] [0.1]
Sulfate E300.0 mg/L - 14.1 - 14.3 - 8.12 - - - - 2.82 - 0.323 9.74
Iron SW6010B mg/L - 3.01 - 31.7 - 69.4 - - - - 48 - 50.6 14.2
KEY DESCRIPTION
- Measurement not recorded or not applicable
mg/L milligrams per liter
pg/L micrograms per liter
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SHANNON & WILSON, INC.

5.10 Site14: Emergency Power/Operations Building

Two surface soil (14SS101 and 14SS102) and two subsurface soil (14SB103 and
14SB104) samples were collected for RCB analysis adjacent to the former Building 98 (ee
Figure 5-10 and Table 5-10a).

5.10.1 SiteDescription

Site 14 is located on the western edge of the Main Operations Complex, and contained
electronic communication equipment and an emergency power generating facility. A
transformer bank was located in the southwest portion of the former Building 98. The layout of
the site is shown on Figure 5-10. The concrete floor dlab of the building remains on a bench that
dopes away steeply to the north and west. The eastern approach to the building has been
regraded recently.

5.10.2 Data Collection Objectives

Previous investigations detected PCBs adjacent to the building at concentrations up to 19
mg/kg. Additional samples were collected to help resolve whether or not the contamination
extends to the south beyond the previous sampling effort.

5.10.3 Field Investigation

Two surface soil samples and two co-located subsurface soil samples were collected
approximately 10 feet southeast and 10 feet southwest of previous sample location
01INE14SS102. The sample locations were along an embankment of recently placed rocky fill,
visible in Photograph 12 of Appendix A. The shalow samples were collected in older fill
beneath the recent fill. The deeper samples were collected just below the apparent contact
between older fill and native soil. The sample depths were achieved using hand tools, and the
samples were analyzed for PCBs. Sample descriptions are included in Table 5-10a and sample
locations are shown on Figure 5-10.

5.10.4 Analytical Results

Table 510B summarizes the results of PCB analysis. The PCB Aroclor 1260 was the
only congener detected, and none of the results exceed the 1 mg/kg surface soil criterion.
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TABLE 5-10a SAMPLE LOCATIONSAND DESCRIPTIONS- SITE 14: EMERGENCY POWER/OPERATIONSBUILDING

Sample Sample L ocation Depth
Number** | LOCID Date (See Figure 5-10) (feet) | Sample Classificationt
Soil Samples
East sample South of 2001 sampling grid, Building Dark brown, dlightly silty, sandy GRAVEL and cobbles; moist;
* - -
14SS101 | 14SS101-1 | 8/30/04 98 14-16 trace organics - under recent fill, just beneath old vegetation layer
* 1455102 14551021 8/30/04 West sample South of 2001 sampling grid, Building 16 Dark browp, dightly silty, swar.ldy.GRAVEL and cobbleﬁ.; moist;
98 trace organics - under recent fill, just beneath old vegetation layer

* 14SB103 [14SS102-2| 8/30/04 |West sample South of 2001 sampling grid, Building | 2-2.2 |Dark brown, dlightly silty, sandy GRAVEL ; moist
* 14SB104 [14SS101-2| 8/30/04 |East sample South of 2001 sampling grid, Building 2-2.2 |Brownish gray, sandy SILT and cobbles; moist
* 14SB204 (14SS101-2| 8/30/04 |QC replicate of Sample 14SS104 2-2.2 |Brownish gray, sandy SILT and cobbles; moist
* 14SB304 [14SS101-2| 8/30/04 | QA replicate of Sample 14SS104 2-2.2 |Brownish gray, sandy SILT and cobbles; moist

KEY DESCRIPTION

* Sample analyzed by the project or QA laboratory (See Table 5-10b)
*x The full sample number is preceded by "04NE", for example 14SS101 is sample 04NE14SS101
T Sample classification applies to the portion of the specified sample interval from which the sample was collected
LOCID Location Identification: "14SS101-1" signifies Site 14, Surface Sample 101 at 1-foot depth (depth is rounded to the nearest foot)

June 2005 32-1-16821, Phase IV RI, Northeast Cape, St. Lawrence Island, Alaska Table5-10a/ Page 1 of 1
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TABLE 5-10b SUMMARY OF SOIL ANALYTICAL RESULTS- SITE 14: EMERGENCY POWER/OPERATIONSBUILDING

S|te 14 - Em erg en Cy Sample Type: SUBSURFACE SOIL SAMPLES
. . . Location ID:| 14SS101-1 14SS101-2 14SS102-1 14SS102-2
Power/Operations Building sample ID:[ 04NE14SS101 | 04NE14SB104 | 04NE14SB204 | 04NE14SB304 | 04NE14SS102 | 04NE14SB103
SOi | Matl‘iX Depth (ft): 1.4-1.6 2.0-2.2 2.0-2.2 2.0-2.2 1.6 2.0-2.2
Sample Date: 8/30/2004 8/30/2004 8/30/2004 8/30/2004 8/30/2004 8/30/2004
Parameter Tested Test Method Units Cleanup Level Primary Duplicate Triplicate
Percent Moisture A2540G / E160.3M % - 14.0 16.3 17.0 16.2 10.8 11.8
Polychlorinated Biphenyls (PCBs) Sum of congeners:
PCB-1016 (Aroclor 1016) SW8082 markg 1 (ing/inh) [0.0571] [0.0586] [0.0608] [0.025] [0.0554] [0.0562]
PCB-1221 (Aroclor 1221) SW8082 markg " [0.0571] [0.0586] [0.0608] [0.050] [0.0554] [0.0562]
PCB-1232 (Aroclor 1232) SW8082 markg " [0.0571] [0.0586] [0.0608] [0.025] [0.0554] [0.0562]
PCB-1242 (Aroclor 1242) SW8082 markg " [0.0571] [0.0586] [0.0608] [0.025] [0.0554] [0.0562]
PCB-1248 (Aroclor 1248) SW8082 markg " [0.0571] [0.0586] [0.0608] [0.025] [0.0554] [0.0562]
PCB-1254 (Aroclor 1254) SW8082 markg " [0.0571] [0.0586] [0.0608] [0.025] [0.0554] [0.0562]
PCB-1260 (Aroclor 1260) SW8082 mg/kg " 0.248 0.0537J [0.0608] 0.0114J 0.244 0.129
KEY DESCRIPTION
- Analysis not requested or cleanup level not established
% percent
mg/kg milligrams per kilogram

Cleanup Level Cleanup values are based on the most stringent ADEC Method 2 default soil cleanup levels listed in 18 ACC 75.341, Tables
B1 and B2 for the "Under 40 inches" precipitation zone.

ing Cleanup level based on ingestion pathway
inh Cleanup level based on inhalation pathway
J Estimated concentration; refer to Appendix C for data qualification information
0.248 Concentration detected
[0.0072] Analyte not detected above Practical Quantitation Limit (PQL)

June 2005 32-1-16821, Phase IV RI, Northeast Cape, St. Lawrence Island, Alaska Table5-10b/ Page 1 of 1
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5.11 Site16: Paint and Dope Storage Building

Groundwater samples from three existing nonitoring wells were to be collected and
analyzed at Site 16. No samples were collected however, due to insufficient water in these wells.

5.11.1 Site Description

Site 16 is located aong the north edge of the Main Operations Complex, as shown on
Figure 59. A building, fuel storage tank, miscellaneous debris, and contaminated soil were
removed from the site during prior interim removal actions. Three monitoring wells with above
ground monuments were present in an area capped with mixed soil types and sparse vegetation
in 2004.

5.11.2 Data Collection Objectives

The Site 16 monitoring wells (MW 16-1, MW 16-2, and MW 16-3) are located in a
general down-gradient direction from former Monitoring Well MW 88-7, which showed elevated
levels of diesal in 2002. To characterize groundwater conditions, the three existing Site 16
monitoring wells were to be sampled and analyzed for DRO, RRO, GRO, BTEX, chromium,
lead, zinc, and mercury. An assessment of the biogenic influence on DRO and RRO results was
to be performed, and one sample was to be analyzed for PAHs and natural attenuation indicators.

5.11.3 Work Plan Variances

The three existing monitoring wells at Site 16 were observed to contain between 0.8 and
1.1 feet of water on September 9, and dlightly less on September 12, 2004. The volume of water
in the wells was found to be approximately the same as the volume of the tubing available to
pump the wells. Bailing resulted in little recovery and turbid water. The insufficient water
column precluded collecting samples that would be representative of the groundwater formation.
The USACE Project Manager was consulted and a decision was made to not sample the wells.
Groundwater levels were observed to drop across NE Cape during our field effort.

5.11.4 Field Activities

No petroleum odors or sheens were noted in the minimal volume of water recovered from
the Site 16 wells. Water levels were measured in the Site 16 monitoring wells on September 13,
2004, along with the other wells in the MOC area. Table 5.11a summarizes the groundwater
elevation data.

PHASE IV REMEDIAL INVESTIGATION June 2005
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TABLE 5-11a GROUNDWATER SAMPLING LOG
SITE 16: PAINT AND DOPE STORAGE BUILDING

MONITORING WELL INSTALLATION DATA

SHANNON & WILSON, INC.

WELL ID MW 16-1 MW 16-2 MW 16-3
DATE WELL INSTALLED unknown unknown unknown
GROUND SURFACE ELEVATION (ft) - - -
WELL MP ELEVATION (ft) 75.11 74.87 75.28
TOP OF SCREENED SECTION, BELOW MP (ft) - - -
TOTAL DEPTH OF WELL BELOW MP (ft) 16.7 16.65 16.61
DIAMETER OF WELL CASING (inches) 2 2 2
WATER LEVEL MEASUREMENT DATA
DATE WATER LEVEL MEASURED 9/13/2004 9/13/2004 9/13/2004
TIME WATER LEVEL MEASURED 15:55 15:58 16:01
WATER LEVEL ELEVATION (ft) 59.23 59.24 59.31
DEPTH TO WATER BELOW MP (ft) 15.88 15.63 15.97
WATER COLUMN IN WELL (ft) 0.82 1.02 0.64
GALLONS PER FOOT 0.16 0.16 0.16
GALLONS IN WELL 0.13 0.16 0.10
KEY DESCRIPTION
- Not developed or not measured
ft Feet
MP  Measuring Point is Top of Well Casing

32-1-16821, Phase IV RI, Northeast Cape, St. Lawrence Island , Alaska
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5.12 Site22: Water Storage Building

Three soil borings (22B1, 22MW2, and 22MW3) were advanced at Site 22 and
groundwater monitoring wells were installed in two of the borings. Thirteen project soil samples
were collected from the borings, and groundwater was sanmpled from each of the new wells.

5.12.1 Site Description

This site is located on the southeastern edge of the Main Operations Complex, and sits
higher on the same broad depositiona feature as the MOC. The pumphouse, potable water
wells, storage building and tanks were removed under previous interim removal actions. The
former locations of these features are depicted in Figure 5-12. The area has been re-graded in the
same manner as the MOC, and Figure 5-13 shows the position of Site 22 relative to the MOC.

5.12.2 Data Collection Objectives

A groundwater sample collected before decommissioning Potable Well PW-2 at the
pumphouse contained 2.8mg/L RRO. To assess possible petroleum impacts to the ground water
in the vicinity of PW-2, instalation and sampling of a groundwater monitoring well was
specified. A second groundwater monitoring well was specified in the vicinity of former potable
water well PW-1 to assess the water quality in the fractured bedrock aquifer. One soil boring
was planned to verify the depth of contamination adjacent to the former UST next to the
pumphouse.

Soil samples were collected from each of the three borings for field screening and
potential laboratory analysis. Five soil samples were to be selected from each boring for DRO,
RRO, and GRO anaysis. One of the analytical samples from each monitoring well boring was
to be selected for PAHs, BTEX, and TOC testing. The five samples from the former UST soil
boring were to aso be analyzed for BTEX, and two samples were to be selected br PAH and
TOC analyses.

Groundwater samples from both of the monitoring wells were analyzed for DRO, RRO,
GRO, and natural attenuation parameters. The groundwater DRO and RRO results were
assessed for biogenic versus petroleum derived compounds.

5.12.3 Work Plan Variances

Conditions found in the field led to aterations in the planned sampling activities.
Subsurface rocks impacted the sampling intervals for borings at Site 22. Soil sample intervalsin
each boring were selected based on drill action in order to get adequate sample recovery, and
varied from the specified 5-foot interval.
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Partially buried concrete and rebar was encountered at the proposed location for Well
22MW?2, and the boring was moved a few feet eastward. This boring was then stopped at 26.5
feet bgs due to difficult subsurface conditions. No water entered the boring in the time required
to drill the next boring, and the boring was backfilled. Only three of the five soil samples
specified in the WP were collected due to poor recovery. This bcation was renamed Boring
22B1, as shown on Figure 5-12.

Drilling moved to the origina proposed location of Boring 22B1, roughly 25 feet away.
After shifting the location a few feet due to concrete rubble, drilling and sample recovery was
significantly better at thislocation. Water was encountered at 22 and 28 feet bgs, and the boring
was extended to 38 feet bgs. A monitoring well was installed at this location and the location
was named 22MW2 (see Figure 5-12).

The proposed location for Monitoring Well 22MW3, near PW-1 is now in the perimeter
loop road, which was found to be relocated to loop around the south side of Site 22. Waéll
22MW3 was placed to the north-northeast of the proposed location, closer to PW-1. One soil
sample was collected from 22MW3 for grainsize anaysis to compensate for the deficit of
grainsize samples from materia representing the aguifer beneasth the MOC. This grainsize
sampleis recorded on Table 5-9b (See Section 5.9.3).

5.12.4 Field Investigation

Field activities occurred at Site 22 between August 27 to September 11, 2004. A
summary of samples collected, including sample locations and classifications, is presented in
Table 5-12a. Boring and Monitoring Well Completion logs are provided in Appendix B.

51241 Boring 22B1

Three samples were recovered from Boring 22B1. Samples 22SB106 and 22SB107 were
collected from 6 and 13 feet bgs, respectively. The split spoon for Sample 22SB108 was driven
from 17 to 18 feet where it met refusal, but an adequate amount of soil was recovered for an
analytical sample. The drill cuttings appeared to consist of only freshly fractured rock chips
from 18 to 25 feet bgs, and drill action suggested rock. A split spoon was driven at 25 feet to
determine if the material was frozen soil. The split spoon did advance for the length of the
spoon, suggesting frozen soil, but only 6 inches of damp rock chips were recovered. The boring
was nhot advanced beyond 26.5 feet.

5.12.4.2 Monitoring Well 22MW2

Five anadytical soil samples were recovered at the new location for well 22MW2.
Sample 22SB109 was collected from petroleum-stained soil that was encountered at roughly 6 to
8 feet bgs. Samples 22SB110 and 22SB111 were collected in unsaturated media typical of the
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MOC area. A low-yield water bearing zone was encountered at about 22 to 23 feet bgs, and split
spoons were driven from 22 to 235 and 235 to 25 feet bgs. The two split spoons were
combined to obtain sufficient soil volume for a QC/QA replicate set (Samples 22SB112,
225B212, and 22SB312). A high-yield water bearing zone was encountered at about 28 feet bgs,
and Sample 22SB113 was collected at 31 to 32.5 feet bgs. Frozen ground was suspected around
30 feet bgs and confirmed at 35 feet bgs.

5.12.4.3 Monitoring Well 22MW3

Samples were collected from five locations in the Monitoring Well 22MW3 boring.
Samples 22SB101, 102, and 103 were collected in the unsaturated zone at depths around 6, 13,
and 18 feet bgs, respectively. Frozen ground was suspected after driving the split spoon for
Sample 22SB104 past 28 feet bgs. Two attempts were made to reduce the heat input from
drilling and reduce the split spoon recovery time in order to obtain a sample of coarse granular
material that remained frozen. The first attempt failed. After the drill passed a large rock, a split
spoon driven from 38 to 39.5 feet recovered frozen, silty, sandy gravel, with parts of a fractured
cobble (Sample 22SB105 22SB205, and 22SB305). The drill bit was advanced to 40.5 feet bgs
to remove disturbance from the previous sample, and a split spoon was driven and recovered
quickly to confirm frozen granular soil to 42 feet bgs.

51244 IDW

IDW generated at Site 22, including headspace samples, soil cuttings, headspace bags,
sampling gloves, groundwater sampling tubing, monitoring well purge water, and equipment
decontamination water was handled as discussed in Section 3.5.

51245 Field Observations

The SOW states that “Well #1 (PW-1) encountered overburden to a depth of 39 feet and
bedrock granite or granodiorite below this depth.” Rocky overburden was observed for the full
42 foot depth of the well 22MW3 borehole. The gray silt typical of basal till from a glacier was
encountered at 40 feet bgs in Boring 13B1 (See Section 5.9 and Appendix B), which has a
surface elevation about 25 feet lower than Monitoring Well 22MW3. Gray silt was not
encountered at depth in well 22MW3, suggesting that the boring had not fully penetrated the
moraine, and that bedrock is significantly deeper than 42 feet bgs. We suspect that frozen layers
of rocky soil have been interpreted as bedrock in the past.

5.12.5 Analytical Results

Table 5-12b summarizes the Site 22 soil sample anaytical results, Table 5-12c
summarizes the monitoring well developing and sampling data, and Table 5-12d summarizes the
Site 22 water sample analytical results. None of the thirteen soil samples or two groundwater
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samples collected from Site 22 contained analyte concentrations that exceed cleanup levels.
Although benzene was not detected, the PQL for benzene in QA replicate Sample 22SB312 was
above the cleanup criterion. The PQLSs for the associated project and QC samples are less than
the cleanup criterion.

PHASE IV REMEDIAL INVESTIGATION June 2005
Northeast Cape, St. Lawrence Island, Alaska Page 58
U.S. Army Corps of Engineers- Alaska District 32-1-16821



SHANNON & WILSON, INC.
TABLE 5-12a SAMPLE LOCATIONSAND DESCRIPTIONS- SITE 22 WATER STORAGE BUILDING

Screeni
Sample Sample L ocation Depth ng
Number** | LOCID Date (See Figure 5-12 for borehole and well location| (feet) | (ppm)”~ | Sample Classificationt
Soil Samples
* 22SB106 | 22B1-6 | 8/28/04 (Boring 22B1 6-7.5 0.3 |Light brown, gravelly SAND and cobbles; dry to moist
* 22SB107 | 22B1-13 | 8/28/04 (Boring 22B1 12.3-14 0.3 |Brownto gray, sandy GRAVEL; dry to moist
* 22SB108 | 22B1-17 | 8/28/04 (Boring 22B1 17-18 0.5 |Gray, sandy GRAVEL; dry - cuttings?
B14 22B1-25 | 8/28/04 (Boring 22B1 - bottom of borehole 25-26.7| 0.2 [Graniticrock cuttings
* 22SB109 | 22MW2-6 | 8/28/04 [Monitoring Well 22MW2 6-7.5 3.0 |Brownto gray, gravelly SAND; moist; with cobbles, slight fuel odc
* 22SB110 | 22MW?2- | 8/28/04 [Monitoring Well 22MW2 13-14.5 0.8 |Brownto gray, silty, sandy GRAVEL and cobbles; moist
* 22SB111 | 22MW?2- | 8/28/04 [Monitoring Well 22MW2 17-185| 0.7 |Brown, gravelly SAND; moist
* 22SB112 | 22MW?2- | 8/28/04 [Monitoring Well 22MW?2 - Two sampleintervals 22-25 1.0 |Brown, dlightly silty, sandy GRAVEL and cobbles; moist
22 combined
* 22SB212 | 22MW?2- | 8/28/04 [QC replicate of Sample 22SB112 22-25 1.0 |Brown, dlightly silty, sandy GRAVEL and cobbles; moist
* 22SB312 | 22MW?2- | 8/28/04 |QA replicate of Sample 22SB112 22-25 1.0 |Brown, dlightly silty, sandy GRAVEL and cobbles; moist
* 22SB113 | 22MW?2- | 8/28/04 [Monitoring Well 22MW2 - bottom of borehole 31-325| 0.2 [Brown, dightly silty, sandy GRAVEL and cobbles; wet
* 22SB101 | 22MW3-6 | 8/27/04 [Monitoring Well 22MW3 5.5-7 0.5 |Brown, silty, sandy GRAVEL and cobbles; moist - grainsize
* 22SB102 | 22MW3- | 8/27/04 [Monitoring Well 22MW3 125-14| <0.2 |Grayish brown, sandy, gravelly SILT and cobbles; moist
* 22SB103 | 22MW3- | 8/27/04 [Monitoring Well 22MW3 17-185 1.0 |Redish brown sandy, silty GRAVEL and cobbles; moist
MW34 | 22MW3- | 8/27/04 [Monitoring Well 22MW3 22-235| 0.2 |Redish brown sandy, silty GRAVEL and cobbles; moist
* 22SB104 | 22MW3- | 8/27/04 [Monitoring Well 22MW3 27-285| <0.2 |[Brown, silty, sandy GRAVEL and cobbles; moist
MW3S6 | 22MW3- | 8/27/04 [Monitoring Well 22MW3 33-345| 04 |Brown, silty, sandy GRAVEL and cobbles; moist - potentially froz
* 22SB105 | 22MW3- | 8/27/04 [Monitoring Well 22MW3 38-39.5| <0.2 [Brown,silty, sandy GRAVEL and cobbles; frozen
* 22SB205 | 22MW3- | 8/27/04 |QC replicate of Sample 22SB105 38-39.5| <0.2 ([Brown, silty, sandy GRAVEL and cobbles; frozen
* 22SB305 | 22MW3- | 8/27/04 | QA replicate of Sample 22SB105 38-39.5| <0.2 ([Brown, silty, sandy GRAVEL and cobbles; frozen
Groundwater Samples
* 22GW115( 22MW?2 | 9/11/04 [Monitoring Well 22MW2 WL - Groundwater - clear
* 22GW114| 22MW3 | 9/11/04 [Monitoring Well 22MW3 WL - Groundwater - slight turbidity

KEY DESCRIPTION

* Sample analyzed by the project or QA laboratory (See Tables 5-12b and 5-12d)

*x The full sample number is preceded by "04NE", for example 22SB106 is sample 04NE22SB106

N Field screening instrument was an HnU HW101 photoionization detector (PID) with 11.7 eV lamp

T Sample classification applies to the portion of the specified sample interval from which the sample was collected

- M easurement not recorded or not applicable
ppm  parts per million, calibrated to 100 ppm isobutylene
WL  Approximate static water level in feet below ground surface

LOCID Location Identification: "22B1-6" signifies Site 22, Boring 1 at 6-foot depth (depth is rounded to the nearest foot)

June 2005 32-1-16821, Phase IV RI, Northeast Cape, St. Lawrence Island, Alaska Table5-12a/ Page 1 of 1
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TABLE 5-12b SUMMARY OF SOIL ANALYTICAL RESULTS- SITE 22: WATER STORAGE BUILDING

SHANNON & WILSON, INC.

Sample Type: BOREHOLE 22MW?2 BOREHOLE 22MW3
. H . Location ID: 22MW2-6 22MW2-13 22MW2-17 22MW2-22 22MW2-31 22MW3-6 22MW3-13 22MW3-17 22MW3-27
SI te 22 - Water Sto rag e B u I I d I n g Sample ID:| 04NE22SB109 04NE22SB110 04NE22SB111 04NE22SB112 04NE22SB212 04NE22SB312 04NE22SB113 04NE22SB101 | 04NE22SB102 * 04NE22SB103 04NE22SB104
SO | | MatriX Depth (ft): 6-7.5 13-14.5 17-18.5 22-25 22-25 22-25 31-325 5.5-7 12.5-14 17-18.5 27-28.5
Sample Date: 8/28/2004 8/28/2004 8/28/2004 8/28/2004 8/28/2004 8/28/2004 8/28/2004 8/27/2004 8/27/2004 8/27/2004 8/27/2004
Parameter Tested Test Method Units Cleanup Level Primary Duplicate Triplicate
PID Headspace Reading HNU HW101 PID ppm - 3.0 0.8 0.7 1.0 1.0 1.0 0.2 0.5 <0.2 1.0 <0.2
Percent Moisture A2540G / E160.3M % - 3.6 34 5.1 7.9 6.9 5.3 125 7.3 11.2 8.5 9.6
Gasoline Range Organics (GRO) AK101 ma/kg 300 2.7 0.957 J 0.651J 0.841J 0.727J 0.517J 0.685J [3.14]B [2.84]1B [2.53]B [2.45]1 B
Diesel Range Organics (DRO) AK102 mg/kg 250 68.1 20.2J 11.8J 19.7J 1743 7.32 30.0J 6.20J 5431 8.02J 19.8J
Residual Range Organics (RRO) AK103 ma/kg 10,000 (ing) 19.4J 44.7 26.3 37.3 35.7 23.1 65.7 13.41 14.23 10.7J 29.5
Aromatic Organic Compounds (BTEX)
Benzene SW8260B ug/kg 20 [13.1] - - [12.1] [11.1] [100] - - [14.8] - -
Ethylbenzene SW8260B ug/kg 5,500 [25.2] - - [23.2] [21.3] [100] - - [28.4] - -
Toluene SW8260B ug/kg 5,400 [50.5] - - [46.5] [42.5] [100] - - [56.8] - -
0-Xylene SW8260B ua/kg 78,000 (total Xylenes) [25.2] - - [23.2] [21.3] [100] - - [28.4] - -
m & p-Xylenes SW8260B ua/kg 78,000 (total Xylenes) [50.5] - - [46.5] [42.5] [200] - - [56.8] - -
Polynuclear Aromatic Hydrocarbons (PAH)
Acenaphthene PAH SIM ug/kg 210,000 [5.3] - - [5.44] [5.44] [10] - - [5.76] - -
Acenaphthylene PAH SIM ug/kg 210,000 [5.3] - - [5.44] [5.44] [10] - - [5.76] - -
Anthracene PAH SIM ug/kg 4,300,000 [5.3] - - [5.44] [5.44] [10] - - [5.76] - -
Benzo(a)anthracene PAH SIM ua/kg 6,000 [5.3] - - [5.44] [5.44] [10] - - [5.76] - -
Benzo(a)pyrene PAH SIM ua/kg 1,000 (ing) [5.3] - - [5.44] [5.44] 2.1 - - [5.76] - -
Benzo(b)fluoranthene PAH SIM ua/kg 21,000 [5.3] - - [5.44] [5.44] [10] - - [5.76] - -
Benzo(g,h,i)perylene PAH SIM ua/kg 1,500,00 [5.3] - - [5.44] [5.44] [10] - - [5.76] - -
Benzo(k)fluoranthene PAH SIM ua/kg 1,500,00 [5.3] - - [5.44] [5.44] [10] - - [5.76] - -
Chrysene PAH SIM ug/kg 620,000 3.83J - - [5.44] [5.44] [10] - - [5.76] - -
Dibenzo(a,h)anthracene PAH SIM ua/kg 1,000 (ing) [5.3] - - [5.44] [5.44] [10] - - [5.76] - -
Fluoranthene PAH SIM ug/kg 2,100,000 4211 - - [5.44] [5.44] [10] - - [5.76] - -
Fluorene PAH SIM ug/kg 270,000 [5.3] - - [5.44] [5.44] [10] - - [5.76] - -
Indeno(1,2,3-cd)pyrene PAH SIM ua/kg 11,000 (ing) [5.3] - - [5.44] [5.44] [10] - - [5.76] - -
Naphthalene PAH SIM ug/kg 21,000 5.45) - - 2451 [5.44] [10] - - 10.7J - -
Phenanthrene PAH SIM ug/kg 4,300,000 7.93 - - [5.44] [5.44] [10] - - [5.76] - -
Pyrene PAH SIM ug/kg 1,500,000 7.77 - - 1713 2.08J [10] - - [5.76] - -
Total Organic Carbon (TOC) SGS SOP mag/kg - 847 - - - - - - - 1,230 - -
KEY DESCRIPTION
- Analysis not requested or cleanup level not established
ppm parts per million
% percent
mg/kg milligrams per kilogram
ug/kg micrograms per kilogram
PID Photoionization detector

Cleanup Levels

ing
J
[0.0532] B
36
[0.0072]
[0.037]

Cleanup values are based on the most stringent ADEC Method 2 default soil cleanup levels listed in 18 ACC 75.341

Tables B1 and B2 for the "Under 40 inches" precipitation zone.
Cleanup level based on ingestion pathway
Estimated concentration; refer to Appendix C for data qualification information
Result qualified as not detected due to method, trip, or equipment blank detection

Concentration detected

Analyte not detected above Practical Quantitation Limit (PQL)
Analyte not detected above Practical Quantitation Limit (PQL); PQL exceeds the regulatory cleanup leve
Matrix Spike / Matrix Spike Duplicate (MS/MSD)

32-1-16821, Phase IV RI, Northeast Cape, St. Lawrence Iland, Alaska
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TABLE 5-12b SUMMARY OF SOIL ANALYTICAL RESULTS- SITE 22: WATER STORAGE BUILDING

June 2005

Cleanup Levels

ing
J
[0.0532] B
36
[0.0072]
[0.037]
*

Cleanup values are based on the most stringent ADEC Method 2 default soil cleanup levels listed in

18 ACC 75.341, Tables B1 and B2 for the "Under 40 inches" precipitation zone.
Cleanup level based on ingestion pathway
Estimated concentration; refer to Appendix C for data qualification information

Result qualified as not detected due to method, trip, or equipment blank detection
Concentration detected
Analyte not detected above Practical Quantitation Limit (PQL)
Analyte not detected above Practical Quantitation Limit (PQL); PQL exceeds the regulatory cleanup leve
Matrix Spike / Matrix Spike Duplicate (MS/MSD)

32-1-16821, Phase IV RI, Northeast Cape, St. Lawrence Iland, Alaska

Sample Type: BOREHOLE 22MW3 BOREHOLE BORING 22B1
H . H Location ID: 22MW3-38 22B1-6 22B1-13 22B1-17
Slte 22 - Water Sto rag e B u I I d I n g Sample ID:] 04NE22SB105 04NE22SB205 04NE22SB305 04NE22SB106 04NE22SB107 04NE22SB108
SO || MatriX Depth (ft): 38-39.5 38-39.5 38-39.5 6-7.5 12.5-14 17-18
Sample Date: 8/27/2004 8/27/2004 8/27/2004 8/28/2004 8/28/2004 8/28/2004
Parameter Tested Test Method Units Cleanup Level Primary Duplicate Triplicate
PID Headspace Reading HNU HW101 PID ppm - <0.2 <0.2 <0.2 0.3 0.3 0.5
Percent Moisture A2540G / E160.3M % - 143 13.0 12.7 3.1 35 3.9
Gasoline Range Organics (GRO) AK101 mg/kg 300 [2.30] B [1.90] 0.365J 1.33J 1.56J 1.27J
Diesel Range Organics (DRO) AK102 mg/kg 250 273 47.10 7.29 3517 11.4 22
Residual Range Organics (RRO) AK103 mg/kg 10,000 (ing) 36.7J 75.9 144 56.6 J 24.2 42.7
Aromatic Organic Compounds (BTEX)
Benzene SW8260B ug/kg 20 - - - [10.1] [14.7] [10.6]
Ethylbenzene SW8260B ug/kg 5,500 - - - [19.5] [28.3] [20.3]
Toluene SW8260B ug/kg 5,400 - - - [38.9] [56.6] [40.7]
0-Xylene SW8260B ua/kg 78,000 (total Xylenes) - - - [19.5] [28.3] [20.3]
m & p-Xylenes SW8260B ua/kg 78,000 (total Xylenes) - - - [38.9] [56.6] [40.7]
Polynuclear Aromatic Hydrocarbons (PAH)
Acenaphthene PAH SIM ua/kg 210,000 - - - - [5.27] -
Acenaphthylene PAH SIM una/kg 210,000 - - - - [5.27] -
Anthracene PAH SIM una/kg 4,300,000 - - - - [5.27] -
Benzo(a)anthracene PAH SIM una/kg 6,000 - - - - [5.27] -
Benzo(a)pyrene PAH SIM ua/kg 1,000 (ing) - - - - [5.27] -
Benzo(b)fluoranthene PAH SIM ua/kg 21,000 - - - - [5.27] -
Benzo(g,h,i)perylene PAH SIM ua/kg 1,500,00 - - - - [5.27] -
Benzo(k)fluoranthene PAH SIM una/kg 1,500,00 - - - - [5.27] -
Chrysene PAH SIM una/kg 620,000 - - - - [5.27] -
Dibenzo(a,h)anthracene PAH SIM una/kg 1,000 (ing) - - - - [5.27] -
Fluoranthene PAH SIM ua/kg 2,100,000 - - - - [5.27] -
Fluorene PAH SIM una/kg 270,000 - - - - [5.27] -
Indeno(1,2,3-cd)pyrene PAH SIM ua/kg 11,000 (ing) - - - - [5.27] -
Naphthalene PAH SIM una/kg 21,000 - - - - 1431 -
Phenanthrene PAH SIM una/kg 4,300,000 - - - - [5.27] -
Pyrene PAH SIM ug/kg 1,500,000 - - - - [5.27] -
Total Organic Carbon (TOC) SGS SOP mg/kg - - - - - [523] -
KEY DESCRIPTION
- Analysis not requested or cleanup level not established
ppm parts per million
% percent
mg/kg milligrams per kilogram (ppm)
Ha/kg micrograms per kilogram (ppb)
PID Photoionization detector

SHANNON & WILSON, INC.
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TABLE 5-12c GROUNDWATER SAMPLING LOG

SITE 22: WATER STORAGE BUILDING

MONITORING WELL INSTALLATION DATA

SHANNON & WILSON, INC.

WELL ID 22MW?2 22MW3
DATE WELL INSTALLED 8/29/04 8/27/04
GROUND SURFACE ELEVATION (ft) 94.03 99.55
WELL MP ELEVATION (ft) 93.77 99.31
TOP OF SCREENED SECTION, BELOW MP (ft) 24.77 28.30
TOTAL DEPTH OF WELL BELOW MP (ft) 34.57 38.00
DIAMETER OF WELL CASING (inches) 2 2
DEVELOPMENT DATA

DATE OF DEVELOPMENT 9/11/04 9/11/04
TIME DEVELOPMENT INITIATED 17:45 13:40
TIME DEVELOPMENT COMPLETED 18:25 16:30
DEPTH TO WATER BELOW MP (ft) 27.87 32.40
WATER COLUMN IN WELL (ft) 6.70 5.60
GALLONS PER FOOT 0.16 0.16
GALLONS IN WELL 1.07 0.90
DEVELOPMENT METHOD Purging Pump Redi-Flo-2
VOLUME WATER REMOVED (gallons) 25 80
PURGING & SAMPLING DATA

LOCID 22MW2 22MW3
SAMPLE ID 04NE22GW115 | 04NE22GW114
DATE 9/11/04 9/11/04
TIME PURGING INITIATED 18:25 16:31
TIME SAMPLING INITIATED 18:45 17:05
DEPTH TO WATER BELOW MP (ft) 27.87 32.40
WATER COLUMN IN WELL (ft) 6.70 5.60
GALLONS IN WELL 1.07 0.90
PURGING METHOD Redi-Flo 2 Redi-Flo 2
VOLUME WATER REMOVED (gallons) 3.0 4.50
WATER QUALITY DATA - YSI 556

DATE MEASURED 9/11/04 9/11/04
TIME MEASURED 18:40 17:11
TEMPERATURE (°C) 5.2 7.5
SPECIFIC CONDUCTANCE (mS/cm) 0.08 0.09
DISSOLVED OXYGEN (mg/L) 12.6* 10.8*
pH (Standard Units) 5.8 5.5
OXYGEN REDUCTION POTENTIAL (mV) 211 187
TURBIDITY (NTUs) - Oakton 1.1 17.1
ALKALINITY (mg/L) - Hach phenolpthalein titration 5 5-10
FERROUS IRON (mg/L) - Hach colorimeter 0.03 0.00
WATER LEVEL MEASUREMENT DATA

DATE WATER LEVEL MEASURED 9/13/04 9/13/04
TIME WATER LEVEL MEASURED 14:20 14:10
DEPTH TO WATER BELOW MP (ft) 28.26 32.68
WATER LEVEL ELEVATION (ft) 65.51 66.63

" unusually high DO readinas may be due to instrument malfunctic

KEY DESCRIPTION

- Not developed or not measured

°Cc Degrees Celsius
ft Feet
mg/L  Milligrams per liter

MP  Measuring Point is Top of Well Casing

mV  Millivolts

NTUs  Nepholometric Turbidity Units

mS/cm

32-1-16821, Phase IV RI, Northeast Cape, St. Lawrence Island, Alaska

Millisiemens per centimeter
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SHANNON & WILSON, INC.
TABLE 5-12d SUMMARY OF WATER ANALYTICAL RESULTS- SITE 222 WATER STORAGE BUILDING

Sample Type: GROUNDWATER
. . . Location ID: 22MW2 22MW3
Site 22 - Water Storage Building Sample ID:| 04ANE22GWI15 | O04NE22GW114
. Depth (ft): 28.5 325
Water Matrix Sample Date: 9/11/2004 9/11/2004
Parameter Tested Test Method Units Cleanup Level
Gasoline Range Organics (GRO) AK101 mg/L 13 [0.090] 0.0133J
Diesel Range Organics (DRO) AK102 mg/L 15 [0.333] B [0.341] B
Lab Assessment of Hydrocarbon Origint - - - n "
Residual Range Organics (RRO) AK103 mg/L 11 [0.556] B [0.568] B
Lab Assessment of Hydrocarbon Origint - - - n "
Natural Attenuation Parameters
Nitrogen, Nitrate-Nitrite E300.0 mg/L - 0.263 0.243
Sulfate E300.0 mg/L - 11.2 11.9
Iron SW6010B mg/L - [0.2] 4.69
KEY DESCRIPTION
- Measurement not recorded or not applicable
T Refer to Table D-1 in Appendix D for assessment of hydrocarbon origin
n Tentatively identified compounds not reviewed due to low concentration
mg/L milligrams per liter
Cleanup Levels Cleanup values are based on ADEC groundwater cleanup levels listed in 18
ACC 75.345, Table C
J Estimated concentration; refer to Appendix C for data qualification information
[0.0532] B Result qualified as not detected due to method, trip, or equipment blank detection
36 Concentration detected
[0.0072] Analyte not detected above Practical Quantitation Limit (PQL)
WL Approximate depth to water below ground surface
June 2005 32-1-16821, Phase IV RI, Northeast Cape, St. Lawrence Island, Alaska Table5-12d/ Page 1 of 1
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SHANNON & WILSON, INC.

5.13 Site26: Former Construction Camp

Groundwater samples were collected from two new monitoring wells (26MW1 and
26MW?3) indtaled at Site 26. A third monitoring well (26MW2) was partially drilled but could
not be completed as planned (see Figure 513 and Table 513a). One soil sample for material
testing was collected from 26MW?2 at 20 feet bgs.

5.13.1 Site Description

Site 26 encompasses two geographically distinct areas. the origina Morrison-Knudson
construction camp, and a location along the road northeast of the Main Operations Complex, but
south of the Sugitughneq River, as shown in Figure 5-13. The former construction camp
location is uphill and southeast of the MOC on the same topographic feature. The area appears
to have been used to store material from previous removal actions because there are supersacks
with soil, an abandoned vehicle, large diesel-powered generators, and dismantled steel tank
piecesin the area. The northern location along the road is arelatively dry rise west of the road to
the main complex, and south of the Mid-Sugi. River bridge. The ground surface had evidence of
frost segregation similar to the vicinity of Site 6.

5.13.2 Data Collection Objectives

The upper well (Monitoring Well 26MW1) was instaled as a replacement for former
potable water well PW-4 to allow for a monitoring well upgradient of the MOC. The northern
wells near the Mid-Suqi. Bridge were to be installed to determine if shallow groundwater in the
overburden has hydraulic connectivity to the fractured bedrock aquifer presumed to be present
beneath the MOC.

5.13.3 Work Plan Variances

Conditions found in the field led to alterations in the planned sampling activities.
Specificaly, the location of Monitoring Well 26MW1 was adjusted due to surface obstructions,
and the deeper well near the Mid-Suqi. River Bridge was not completed because the resources
and technology were not available to seal a conductor casing to the heterogeneous frozen
material encountered.

The proposed Monitoring Well 26MW1 |ocation was on the side of an embankment, and
the nearest flat location for the drill rig had three partialy full supersacks on it. A location with
adequate drill rig access was selected to the southwest, closer to former PW-4. Based on the
difference in surface elevations between PW-4 and 26MW1, the depth of the new well was
adjusted in an attempt to complete the well in the same water bearing zone as the former well.
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SHANNON & WILSON, INC.

The boring for the deep well near the Mid-Sugi Bridge (26MW2) was attempted, but
drilling stopped when frozen silt was encountered at a depth of about 20 feet bgs. The boring
was backfilled with cuttings. Though not in the work plan, a sample of the frozen silt from 20
feet bgs was collected and submitted for grainsize, moisture content, and liquid and plastic limits
analysis. The results of these tests are presented in Appendix B and Table 5-13b.

5.13.4 Field Investigation

Field activities occurred at Site 26 between August 25 and September 12, 2004. A
summary of samples collected, including a description of sample location and classification, is
presented in Table 5-13a. Boring and Monitoring Well Completion logs are provided in
Appendix B.

5134.1 Monitoring Well 26MW1

Monitoring Well 26MW1 was installed to a depth of 42 feet bgs. It was developed as
described in Section 3, and one water sample was collected for DRO, RRO, GRO, BTEX, PAHS,
and natural attenuation parameter analysis. Soil samples were not collected during the
installation of this monitoring well.

5.134.2 Monitoring Well 26MW3

Shallow groundwater monitoring well 26MW3 was drilled to explore the nature of the
subsurface materials and potential confining layer(s) before the deep 26MW2 well was
attempted. After development, one water sample was collected from the well and analyzed for
DRO, RRO, GRO, BTEX and PAHs on a rush 3-day turnaround time basis. Natural attenuation
parameters were analyzed on the normal laboratory schedule.

5.13.4.3 Monitoring Well 26MW2

The deep well location (26MW?2) was selected 78 feet from the shalow well to avoid
problems with compressed air short-circuiting to the shallow well. Drilling was stopped at 20
feet bgs, and a sample was collected from 20 to 21.5 feet. A well was not installed. The sample
of the frozen st from 20 feet bgs was collected for optional materia testing of grainsize,
moisture content, and liquid and plastic limits. The boring was backfilled with cuttings.

51344 IDW

IDW generated at Site 26 was handled as discussed in Section 3.7.
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5.13.45 Field Observations

During the boring for Monitoring Well 26MW1, drill action and cuttings suggested
groundwater, sand, and then frozen ground at the 35 to 36 feet bgs intervals. From 37.5 to 42
feet, drill action suggested rock, but bedrock is not suspected because similar drill action and
cuttings were encountered between 22 and 28 feet bgs.

The subsurface materia at shallow well 26MW3 was sandy gravel in cobbles with an
ironbrown color and very few fines. Gray silt, suggesting glacid till, was encountered at 22 feet
bgs and the drill action suggested harder material. The air hammer would stop operation because
the compressed air couldn’'t exhaust through the sticky silt. With a sufficient pause in drilling,
the silt would become wet enough to be blown out of the hole. In retrospect, the unusual drill
action occurred because the silt was frozen, and was thawing in the casing.

The soil had greater silt and gravel content and fewer cobbles at the deep well (26MW2)
location, suggesting the up-welling portion of a frost pattern cell. At 10 feet bgs, the silt in the
coarse soil became gray. Pieces of clear water ice were observed coming up the casing with the
cuttings at 18 to 19 feet bgs, and a split spoon was driven to 21.5 feet. The split spoon contained
solidly frozen, gray clayey silt with lenses of gravel/fractured rock. The st began to flow from
the split spoon asit thawed.

5.13.5 Analytical Results

Table 513c presents the Site 26 monitoring well development and sampling data, and
Table 5-12d summarizes the water sample analytical results. GRO, DRO, and RRO were
detected at estimated concentrations below the PQLSs in the groundwater samples from the two
Site 26 wells. All PQLs were less than the ADEC groundwater cleanup criteria, typically by
more than an order of magnitude.

The grain size distribution, liquid limit (LL), plastic limit (PL), and moisture content for
soil sample 26SB103 are presented in Appendix B Figure B-23. The liquid limit was 26%, while
the analyzed moisture content was 24.5%. However, the moisture sample sat for over 1 month
before analysis was approved. Since the sample likely lost moisture while awaiting analysis,
these results suggest that in-situ material may deform or flow if thawed. The ratio of clay versus
siit in sample 26SB103 did not provide insight into the deposition of the glacia till.
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SHANNON & WILSON, INC.

TABLE 5-13a SAMPLE LOCATIONS AND DESCRIPTIONS- SITE 26: FORMER CONSTRUCTION CAMP

Sample Sample Location Depth
Number** | LOCID Date (See Figure 5-13) (feet) Sample Classificationt
Soil Samples
26SB103 [26MW2-20| 9/2/04 |Proposed deep Well, SW of Mid-Suqi. Bridge 19-20.5 |Gray, clayey SILT; frozen - with fractured rock inclusions
Groundwater Samples
* 26GW101| 26MW3 | 8/25/04 |"Shalow" well 26MW3, SW of Mid-Suqi. Bridge WL 5.5 |Groundwater - clear
* 26GW102| 26MW1 | 9/12/04 |Well 26MW1, near former PW04 WL 37 |Groundwater - clear
* 26GW202| 26MW1 | 9/12/04 |QC replicate of Sample 26GW102 WL 37 [Groundwater - clear
* 26GW302| 26MW1 [ 9/12/04 [QA replicate of Sample 26GW102 WL 37 [Groundwater - clear
KEY DESCRIPTION
* Sample analyzed by the project or QA laboratory (See Table 5-13b)
*x The full sample number is preceded by "04NE", for example 26SB103 is sample 04NE26SB103
T Sample classification applies to the portion of the specified sample interval from which the sample was collected
WL  Approximate static water level in feet below ground surface after installation
LOCID Location Identification: "26MW2-20" signifies Site 26, Monitoring Well 2 at 20-foot depth (depth is rounded to the nearest foot)

32-1-16821, Phase IV RI, Northeast Cape, St. Lawrence Island, Alaska Table5-13a/ Page 1 of 1



SHANNON & WILSON, INC.

TABLE 5-13b SUMMARY OF SOIL TESTING RESULTS
SITE 26: FORMER CONSTRUCTION CAMP

June 2005

32-1-16821, Phase IV RI, Northeast Cape, St. Lawrence Island, Alaska

Sample Type: BOREHOLE
Site 26 - Former Construction Location ID: 26MW2-20
Sample ID: 04NE26SB103
Cam P Depth (ft): 20
Soil Material Testing Sample Date: 9/2/2004
Parameter Tested Test Method Units
Moisture Content ASTM D2216 % 24.5
Sieve Analysis ASTM D422 or C136 * See Figure B-23
Hydrometer Analysis ASTM D422 * See Figure B-23
Plastic Limit ASTM D4318 % Moisture 26.0
Liquid Limit ASTM D4318 % Moisture 20.0
Soil Classification USCs CL-ML
KEY DESCRIPTION
% percent dry weight
ki Sieve and Hydrometer Analysis Reports are provided in Appendix B
CL-ML Low Plasticity Silty Clay

Table5-13b/Pagelof 1
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TABLE 5-13c GROUNDWATER SAMPLING LOG

SITE 26: FORMER CONSTRUCTION CAMP

MONITORING WELL INSTALLATION DATA

WELL ID 26MW1 26MW3
DATE WELL INSTALLED 8/30/04 8/22/04
GROUND SURFACE ELEVATION (ft) 107.62 (est.) 56.89
WELL MP ELEVATION (ft) 107.37 56.49
TOP OF SCREENED SECTION, BELOW MP (ft) 321 9.4
TOTAL DEPTH OF WELL BELOW MP (ft) 41.9 24.22
DIAMETER OF WELL CASING (inches) 2 2
DEVELOPMENT DATA

DATE OF DEVELOPMENT 9/12/04 8/25/04
TIME DEVELOPMENT INITIATED 16:43 14:23
TIME DEVELOPMENT COMPLETED 17:25 15:00
DEPTH TO WATER BELOW MP (ft) 36.74 5.06
WATER COLUMN IN WELL (ft) 5.16 19.16
GALLONS PER FOOT 0.16 0.16
GALLONS IN WELL 0.83 3.07
DEVELOPMENT METHOD Redi-Flo-2 Redi-Flo-2
VOLUME WATER REMOVED (gallons) 85 40
PURGING & SAMPLING DATA

LOCID 26MW1 26MW3
SAMPLE ID 04NE26GW102 04NE26GW101
DATE 9/12/04 8/25/04
TIME PURGING INITIATED 17:53 15:00
TIME SAMPLING INITIATED 18:05 15:38
DEPTH TO WATER BELOW MP (ft) 36.74 5.07
WATER COLUMN IN WELL (ft) 5.16 19.15
GALLONS IN WELL 0.83 3.06
PURGING METHOD Redi-Flo 2 Redi-Flo 2
VOLUME WATER REMOVED (gallons) 4.00 8.0
WATER QUALITY DATA - YSI 556

DATE MEASURED 9/12/04 8/25/04
TIME MEASURED 18:30 16:14
TEMPERATURE (°C) 5.3 35
SPECIFIC CONDUCTANCE (mS/cm) 0.06 0.18
DISSOLVED OXYGEN (mg/L) 12.2* 1.7
pH (Standard Units) 5.4 6.6
OXYGEN REDUCTION POTENTIAL (mV) 276 77.8
TURBIDITY (NTUs) - Oakton 3.9 11.3
ALKALINITY (mg/L) - Hach phenolpthalein titration 5-10 55 (Methyl orange)
FERROUS IRON (mg/L) - Hach colorimeter 0.01 0.48
WATER LEVEL MEASUREMENT DATA

DATE WATER LEVEL MEASURED 9/13/04 9/13/04
TIME WATER LEVEL MEASURED 14:05 12:45
DEPTH TO WATER BELOW MP (ft) 36.84 5.32
WATER LEVEL ELEVATION (ft) 70.53 51.17

" unusually high DO readings may be due to instrument malfunctic

KEY DESCRIPTION

- Not developed or not measured

°Cc Degrees Celsius
ft Feet
mg/L  Milligrams per liter

MP  Measuring Point is Top of Well Casing

mV  Millivolts
NTUs
mS/cm

32-1-16821, Phase IV RI, Northeast Cape, St. Lawrence Island, Alaska

Nepholometric Turbidity Units
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TABLE 5-13d SUMMARY OF WATER ANALYTICAL RESULTS- SITE 26: FORMER CONSTRUCTION CAMP

June 2005

Sample Type: GROUNDWATER
. H Location ID: 26MW1 26MW3
SI te 26 - FO r m er CO n Stru Ctl O n Cam p Sample ID:] 04NE26GW102 04NE26GW202 04NE26GW302 04NE26GW101
H Depth (ft): 37 37 37 5.5
Water Matrix Samplg Degt(g: 9/12/2004 9/12/2004 9/12/2004 8/25/2004
Parameter Tested Test Method Units Cleanup Level Primary Duplicate Triplicate
Gasoline Range Organics (GRO) AK101 mg/L 1.3 0.0166 J - - 0.0135J
Diesel Range Organics (DRO) AK102 mg/L 15 0.078J - - 0.0812J
Residual Range Organics (RRO) AK103 mg/L 11 0.249J - - 0.0911J
Aromatic Organic Compounds (BTEX)
Benzene SW8260B pg/L 5 [0.4] - - [0.4]
Ethylbenzene SW8260B pg/L 700 [1] - - [1]
Toluene SW8260B pg/L 1,000 [1] - - [1]
o-Xylene SW8260B pg/L 10,000 (Total Xylenes) [1] - - [1]
m & p-Xylenes SW8260B pg/L 10,000 (Total Xylenes) [2] - - [2]
Polynuclear Aromatic Hydrocarbons (PAH SIM)
Acenaphthene PAH SIM ug/L 2,200 [0.0562] [0.0543] [0.111] [0.0543]
Acenaphthylene PAH SIM ug/L 2,200 [0.0562] [0.0543] [0.111] [0.0543]
Anthracene PAH SIM ug/L 11,000 [0.0562] [0.0543] [0.111] [0.0543]
Benzo(a)anthracene PAH SIM pg/L 1 [0.0562] [0.0543] [0.0111] [0.0543]
Benzo(a)pyrene PAH SIM pg/L 0.2 [0.0562] [0.0543] [0.0111] [0.0543]
Benzo(b)fluoranthene PAH SIM pg/L 1 [0.0562] [0.0543] [0.0111] [0.0543]
Benzo(g,h,i)perylene PAH SIM pg/L 1,100 [0.0562] [0.0543] [0.111] [0.0543]
Benzo(k)fluoranthene PAH SIM pg/L 10 [0.0562] [0.0543] [0.0111] [0.0543]
Chrysene PAH SIM ug/L 100 [0.0562] [0.0543] [0.0111] [0.0543]
Dibenzo(a,h)anthracene PAH SIM pg/L 0.1 [0.0562] [0.0543] [0.0111] [0.0543]
Fluoranthene PAH SIM ug/L 1,460 [0.112] [0.109] [0.111] [0.109]
Fluorene PAH SIM ug/L 1,460 [0.0562] [0.0543] [0.111] [0.0543]
Indeno(1,2,3-cd)pyrene PAH SIM ug/L 1 [0.0562] [0.0543] [0.0111] [0.0543]
Naphthalene PAH SIM ug/L 700 [0.0562] [0.0543] [0.111] 0.153B
Phenanthrene PAH SIM ug/L 11,000 [0.112] [0.109] 0.0263J [0.109]
Pyrene PAH SIM ug/L 1,100 [0.0562] [0.0543] [0.111] [0.0543]
Natural Attenuation Parameters
Nitrate E300.0 mg/L - - - - [0.1]
Nitrogen, Nitrate-Nitrite E300.0 mg/L - 0.203 - -
Sulfate E300.0 mg/L - 7.64 - - 9.58
Iron SW6010B mg/L - [0.2] - - 1.63
KEY DESCRIPTION
- Measurement not recorded or not applicable
mg/L milligrams per liter
Hg/L micrograms per liter
Cleanup Levels Cleanup values are based on ADEC groundwater cleanup levels listed in 18 ACC 75.345, Table C
J Estimated concentration; refer to Appendix C for data qualification information
0.153B Analyte concentration biased due to detection in method, trip, or equipment blank
36 Concentration detected
[0.0072] Analyte not detected above Practical Quantitation Limit (PQL)
WL Approximate depth to water below ground surface
32-1-16821, Phase IV RI, Northeast Cape, St. Lawrence Island, Alaska Table5-13d/ Page 1 of 1
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5.14 Site 29: Sugitughneq River and Estuary

Surface water samples were collected from three locations (29SW101, 29SW102, and
29SW103) along the Suqi. River, and sediment samples were collected from six (29SD104
through 29SD109) locations in the Suqi. Estuary (see Figure 5-14).

5.14.1 Site Description

The Sugi. River flows from the Kinipaghulghat Mountains in an arc trending north
through the tundra to alagoon/estuary located east of the airstrip, where it drains into the Bering
Sea, as shown in Figure 2-3. It receives flow from an East Tributary and a West Tributary. Both
of these tributaries may receive flow from the NE Cape complex. The Drainage Basin (Site 28)
flows into the East Tributary, and the southern branch of the East Tributary flows past the White
Alice site (Site 31). The lagoon/estuary at mouth of the Sugi. River is separated from the Bering
Sea by a sand berm that forms at the beach and occasionally breeches.

5.14.2 Data Collection Objectives

Surface water and sediment samples were collected to gather additional data regarding
the possible migration of pesticides, fuels, and PCBs from the Northeast Cape Complex to the
estuary.

5.14.3 Work Plan Variances

The SOW states “This estuary, however, is periodicaly blocked off from the Bering Sea
due to a gravel berm that develops at the outlet. Collect 6 surface sediment samples from
depositional areas within the Sugitughneq River estuary.”

During Shannon & Wilson's field effort the estuary was observed to be a fresh water
lake, and shoreline processes were maintaining a coarse sand berm, keeping the water elevation
above high tide. Depositional areas of sediment were not observed near the surface of the water
around the estuary. Sediment samples were collected through water depths greater than 3 feet by
wearing chest waders and using a stick to probe for depositional areas (See Photograph 14 in
Appendix A). An Eckman dredge was dropped on the upcurrent side of the sampler to bring
sediment to the surface. The contents of the dredge were released into a new disposable
aluminum pan for sampling.

5.14.4 Field Investigation

Field activities occurred at Site 29 on August 12-15 and September 3-4, 2004. A
summary of samples collected, including a description of sample location and classification, is
presented in Table 5-14a. Sample locations are depicted on Figure 5-14.
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The surface water of the Sugi. River was sampled in locations which were upgradient,
mid-gradient, and downgradient of the Main Operations Complex Drainage Basin (Site 28). The
surface water sample from the upgradient portion of the river (29SW103) was collected
approximately 0.4 mile east of the Mid-Suqi. Bridge. The sample from the mid-gradient portion
of the river (29SW102) was collected approximately 200 feet downstream of the confluence of
the Suqi. River and the drainage swale identified as Site 28-Drainage Basin (See Photograph 13).
The surface water sample from the downgradient portion of the Suqi. River was collected
approximately 25 feet downstream of the Lower-Sugi. Bridge, upstream of the estuary/lagoon.
The samples were analyzed for DRO, RRO, GRO, PAH, PCBs and BTEX. TAgH and TAH
were calculated from the PAH and BTEX results. An analysis of the DRO and RRO results was
made to determine the presence of natural (biogenic) organics versus petroleum derived
components.

Six sediment samples were collected from the Sugitughneg River estuary. Sediment
samples were collected with an Eckman dredge from the base of the estuary, which was
submerged by 3-4.5 feet of water. The samples were analyzed for pesticides, DRO, RRO, GRO,
BTEX, PAHs, PCBs, mercury, and total organic carbon. An analysis for the presence of natural
organics versus petroleum derived components was conducted for all of the DRO and RRO
results.

51441 IDW

Sampling gloves and aluminum pans used during sediment sampling of the estuary were
placed in the project IDW bag. Water used for decontamination of hand tools was collected in 5
galon buckets, then transported to 55-gallon drums at the camp, where it was filtered through
GAC and discharged to the surface of the gravel pad.

5.14.42 Field Observations

No tidal influence was noted in the Sugi. Estuary. From our discussions with Eugene
Toolie, the dam separating the water body from the Bering Sea fails every few years, typically
in the fall. The vegetation and shape of the shoreline support that statement. Along much of the
shoreline, the water level was at the level of the surrounding surface tundra, and a submerged
vertical drop of two to three feet was present near the shore. Depositional sediment was found to
be 3 feet or greater below the water surface. Aquatic vegetation was often present, and would
foul the closure of the dredge. Where the water was not as deep, the lake bed consisted of
boulders and coarse sand and gravel, likely due to ice scouring. Scouring would occur when the
surface of the estuary is frozen and the water level fluctuates, causing the ice to crack and move.
A subtle current toward the beach was noted in the area where the sediment samples were
collected.
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5.14.5 Analytical Results

Table 5-14b summarizes the Site 29 sediment sample analytical results, and Table 5-14c
summarizes the Site 29 water sample analytical results.

Five of the six sediment sample locations contained DRO at concentrations greater than
the soil cleanup criterion, and attributable to biogenic compounds (See Table D-1 in Appendix
D). The estimated concentrations ranged from 302 mg/kg to 988 mg/kg. DRO was detected in
Sample 29SD 106 at an estimated concentration less than the cleanup level (173 mg/kg), and was
identified by the laboratory as a weathered middle distillate fuel (diesel). BTEX was not
detected in the sediment samples, however the benzene PQL s exceeded the cleanup criterion for
several samples, likely due to the wet, organic nature of the sediment. Three PAH compounds
were detected, but no PAH results or PQLSs exceed the cleanup criteria.  Sample 29SD105
contained 0.452 mg/kg of the PCB Aroclor 1260. No other sediment samples contained
detectable concentrations of PCBs. Although not detected, the PQLSs for the pesticides dieldrin
and lindane exceeded the soil cleanup criteriain al of the project samples.

The hydrocarbon concentrations detected in the surface water collected from the Sugi.
River were all less than the ADEC groundwater cleanup criteria and the surface water criteria for
TAH and TAgH. No BTEX, or PCB compounds were measured within the laboratory PQLS.
Sample 29SW101 and its QA replicate both contained detectable concentrations (less than
cleanup criteria) of multiple PAH compounds. This may be due to the sampling location,
approximately 25 feet downstream from the Lower-Suqi. Bridge. The bridge is constructed from
creosote-treated wood similar to telephone poles.
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TABLE 5-14a SAMPLE LOCATIONS AND DESCRIPTIONS- STE 29: SUQITUGHNEQ RIVER AND ESTUARY

Sample Sample Location Depth

Number** | LOCID Date (See Figure 5-14) (feet) Sample Classificationt

Sediment Samples
* 29SD104 | 20SD104 | 9/3/04 :‘_’Li'u V1 Sl sty GOSe o LOWE Sl 3.2 |Brownto black, organic SILT; trace sand, rusty algae
* 29SD105 | 29SD105 | 9/3/04 |SW end of Sugi. Estuary, neck in channel 3.5-4 |Black organic SILT, shiny flecks, fibrous decomposing vegetation
* 29SD106 | 29SD106 | 9/3/04 |SW end of Suqi. Estuary, S side of wider channel 4 Black to dark brown, decomposing organics with silt; trace sand
* 29SD107 | 29SD107 | 9/4/04 |SW end of Sugi. Estuary, N side of wider channel 4 Brown to black, slightly fine sandy SILT; 20% decomposing organic
* 29SD207 | 29SD107 | 9/4/04 |QC replicate of Sample 29SD107 4 Brown to black, slightly fine sandy SILT; 20% decomposing organic
* 29SD307 | 29SD107 | 9/4/04 |QA replicate of Sample 29SD107 4 Brown to black, slightly fine sandy SILT; 20% decomposing organic

* 29SD108 | 29SD108 | 9/4/04 |Suqi. Estuary whereriver inlet widens to main pond 45 [Brown to black, dightly fine sandy SILT; with decomposing organic
* 29SD109 | 29SD109 | 9/4/04 |Suqi. Estuary whereriver inlet widens to main pond 4.2 [Brown to black, fine sandy SILT; with decomposing organics

Surface Water Samples

* 20SW101 | 29SW101 | 8/12/04 |Lower reach of Suqi. River, just below lower bridge - Surface water - clear, flowing
* 20SW201 | 29SW101 | 8/12/04 |QC replicate of Sample 29SW101 - Surface water - clear, flowing
* 20SW301 | 29SW101 | 8/12/04 |QA replicate of Sample 29SW101 - Surface water - clear, flowing
* 20SW102 | 29SW102 | 8/14/04 |Central Suqi. River, below drainage basin outfall - Surface water - clear, flowing
* 29SW103 | 29SW103 | 8/15/04 |Upper Sugi. River, E fork, down from shallow lake - Surface water - clear, flowing

KEY DESCRIPTION

* Sample analyzed by the project or QA laboratory (See Tables 5-14b and 5-14c)
*k The full sample number is preceded by "04NE", for example 29SD104 is sample 04NE29SD 104
T Sample classification applies to the portion of the specified sample interval from which the sample was collected
- M easurement not recorded or not applicable
LOCID Location ldentification: "29SD104" Site 29, Sediment Sample 104

June 2005 32-1-16821, Phase IV RI, Northeast Cape, St. Lawrence Island, Alaska Table5-14a/ Page 1 of 1
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TABLE 5-14b SUMMARY OF SOIL ANALYTICAL RESULTS- SITE 29: SUQITUGHNEQ RIVER AND ESTUARY

Sample Type: SEDIMENT SAMPLES
H H . Location ID: 29SD104 29SD105 29SD106 29SD107 29SD108 29SD109
Slte 29 - Su q Itu g h n eq Rlver an d ESt u ary Sample ID:| 04NE29SD104 | 04NE29SD105 | 04NE29SD106 * | 04NE29SD107 | 04NE29SD207 | 04NE29SD307 | 04NE29SD108 | 04NE29SD109
. . Depth (ft): 3.2 3.5-4 4 4 4 4 45 4.2
SO Il Matrlx Sample Date: 9/3/2004 9/3/2004 9/3/2004 9/4/2004 9/4/2004 9/4/2004 9/4/2004 9/4/2004
Parameter Tested Test Method Units Cleanup Level Primary Duplicate Triplicate
Percent Moisture A2540G / E160.3M % - 74.6 86.1 41.9 60.7 63.4 56.5 56.2 57.5
Gasoline Range Organics (GRO) AK101 mg/kg 300 [9.73] [17.0] [5.61] [6.19] [4.58] 0.271J [3.16] [2.85]
Diesel Range Organics (DRO) AK102 mg/kg 250 653 J 988 J 1733 447 J 23210 157 456 J 302J
Laboratory Assessment of Hydrocarbon Origirt - - - biogenic biogenic diesel biogenic biogenic - biogenic biogenic
Residual Range Organics (RRO) AK103 mg/kg 10,000 (ing) 1,370J 4,060 J 393J 1,870J 913J 710 1,600 J 1,170J
Laboratory Assessment of Hydrocarbon Origirt - - - biogenic biogenic biogenic biogenic biogenic - biogenic biogenic
Aromatic Organic Compounds (BTEX)
Benzene SW8260B ug/kg 20 [50.6] [88.4] [29.1] [32.2] [23.8] [61.1] [16.4] [14.8]
Ethylbenzene SW8260B ug/kg 5,500 [97.3] [170] [56.1] [61.9] [45.8] [61.1] [31.6] [28.5]
Toluene SW8260B ug/kg 5,400 [195] [340] [112] [124] [91.7] [61.1] [63.2] [57]
o-Xylene SW8260B ug/kg 78,000 (total Xylenes) [97.3] [170] [56.1] [61.9] [45.8] [61.1] [31.6] [28.5]
m & p-Xylenes SwW8260B ug/kg 78,000 (total Xylenes) [195] [340] [112] [124] [91.7] [122] [63.2] [57]
Polynuclear Aromatic Hydrocarbons (PAH)
Acenaphthene PAH SIM ug/kg 210,000 [386] [695] [16.4] [258] [263] [46] [22.8] [229]
Acenaphthylene PAH SIM ug/kg 210,000 [386] [695] [16.4] [258] [263] [46] [22.8] [229]
Anthracene PAH SIM ug/kg 4,300,000 [386] [695] [16.4] [258] [263] [46] [22.8] [229]
Benzo(a)anthracene PAH SIM ua/kg 6,000 [386] [695] [16.4] [258] [263] [46] [22.8] [229]
Benzo(a)pyrene PAH SIM ug/kg 1,000 (ing) [386] [695] [16.4] [258] [263] [46] [22.8] [229]
Benzo(b)fluoranthene PAH SIM ug/kg 21,000 [386] [695] [16.4] [258] [263] [46] [22.8] [229]
Benzo(g,h,i)perylene PAH SIM ug/kg 1,500,00 [386] [695] [16.4] [258] [263] [46] 19.1J [229]
Benzo(k)fluoranthene PAH SIM ug/kg 1,500,00 [386] [695] [16.4] [258] [263] [46] [22.8] [229]
Chrysene PAH SIM ug/kg 620,000 [386] [695] [16.4] [258] [263] [46] [22.8] [229]
Dibenzo(a,h)anthracene PAH SIM ua/kg 1,000 (ing) [386] [695] [16.4] [258] [263] [46] [22.8] [229]
Fluoranthene PAH SIM ug/kg 2,100,000 [386] [695] [16.4] [258] [263] [46] [22.8] [229]
Fluorene PAH SIM ug/kg 270,000 [386] [695] 14.6J [258] [263] [46] 26.8J [229]
Indeno(1,2,3-cd)pyrene PAH SIM ug/kg 11,000 (ing) [386] [695] [16.4] [258] [263] [46] [22.8] [229]
Naphthalene PAH SIM ug/kg 21,000 [386] [695] 16.3J [258] [263] [46] 2323 [229]
Phenanthrene PAH SIM ug/kg 4,300,000 [386] [695] [16.4] [258] [263] [46] [22.8] [229]
Pyrene PAH SIM ug/kg 1,500,000 [386] [695] [16.4] [258] [263] [46] [22.8] [229]
Polychlorinated Biphenyls (PCBs) Sum of congeners:
PCB-1016 (Aroclor 1016) SW8082 mg/kg 1 (ing/inh) [0.186] [0.366] [0.0877] [0.126] [0.261] [0.0575] [0.215] [0.239]
PCB-1221 (Aroclor 1221) SW8082 mg/kg " [0.186] [0.366] [0.0877] [0.126] [0.261] [0.115] [0.215] [0.239]
PCB-1232 (Aroclor 1232) SW8082 mg/kg " [0.186] [0.366] [0.0877] [0.126] [0.261] [0.0575] [0.215] [0.239]
PCB-1242 (Aroclor 1242) SW8082 mg/kg " [0.186] [0.366] [0.0877] [0.126] [0.261] [0.0575] [0.215] [0.239]
PCB-1248 (Aroclor 1248) SW8082 mg/kg " [0.186] [0.366] [0.0877] [0.126] [0.261] [0.0575] [0.215] [0.239]
PCB-1254 (Aroclor 1254) SW8082 mg/kg " [0.186] [0.366] [0.0877] [0.126] [0.261] [0.0575] [0.215] [0.239]
PCB-1260 (Aroclor 1260) SW8082 mg/kg " [0.186] 0.452 [0.0877] [0.126] [0.261] [0.0575] [0.215] [0.239]
KEY DESCRIPTION
- Analysis not requested or cleanup level not established
) Refer to Table D-1 in Appendix D for assessment of hydrocarbon origir
% percent
mg/kg milligrams per kilogram
pg/kg micrograms per kilogram

Cleanup Levels

ing
inh
J
36
2900
[0.0072]
[0.037]
*

Cleanup values are based on the most stringent ADEC Method 2 default soil cleanup levels listed in 18 ACC
75.341, Tables B1 and B2 for the "Under 40 inches" precipitation zone.

Cleanup level based on ingestion pathway
Cleanup level based on inhalation pathway

Estimated concentration; refer to Appendix C for data qualification information

Concentration detected

Reported concentration exceeds the regulatory cleanup leve
Analyte not detected above Practical Quantitation Limit (PQL)

Analyte not detected above Practical Quantitation Limit (PQL); PQL exceeds the regulatory cleanup leve
Matrix Spike / Matrix Spike Duplicate (MS/MSD)

32-1-16821, Phase IV RI, Northeast Cape, St. Lawrence Iland, Alaska
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TABLE 5-14b SUMMARY OF SOIL ANALYTICAL RESULTS- SITE 29: SUQITUGHNEQ RIVER AND ESTUARY

Sample Type: SEDIMENT SAMPLES
H H . Location ID: 29SD104 29SD105 29SD106 29SD107 29SD108 29SD109
Slte 29 - Su q Itu g h n eq Rlver an d ESt u ary Sample ID:| 04NE29SD104 | 04NE29SD105 | 04NE29SD106 * | 04NE29SD107 | 04NE29SD207 | 04NE29SD307 | 04NE29SD108 | 04NE29SD109
. . Depth (ft): 3.2 3.5-4 4 4 4 4 45 4.2
SO Il Matrlx Sample Date: 9/3/2004 9/3/2004 9/3/2004 9/4/2004 9/4/2004 9/4/2004 9/4/2004 9/4/2004
Parameter Tested Test Method Units Cleanup Level Primary Duplicate Triplicate
Pesticides
4,4-DDD SW8081A mg/kg 35 (ing) [0.074] [0.15] [0.035] [0.05] [0.1] 0.00057 J [0.086] [0.095]
4,4-DDE SWB8081A mg/kg 24 (ing) [0.074] [0.15] [0.035] [0.05] [0.1] [0.0046] [0.086] [0.095]
4,4-DDT SW8081A mag/kg 24 (ing) [0.074] [0.15] [0.035] [0.05] [0.1] [0.0046] [0.086] [0.095]
Aldrin SW8081A mg/kg 0.5 (ing) [0.056] [0.11] [0.026] [0.038] [0.078] [0.0023] [0.065] [0.072]
Dieldrin SW8081A mg/kg 0.015 [0.074] [0.15] [0.035] [0.05] [0.1] [0.0046] [0.086] [0.095]
Endosulfan | SWB8081A mg/kg 7 [0.056] [0.11] [0.026] [0.038] [0.078] [0.0023] [0.065] [0.072]
Endosulfan Il SWB8081A mag/kg 7 [0.074] [0.15] [0.035] [0.05] [0.1] [0.0046] [0.086] [0.095]
Endosulfan sulfate SW8081A mg/kg 7 [0.074] [0.15] [0.035] [0.05] [0.1] 0.000455 J [0.086] [0.095]
Endrin SWB8081A mag/kg 0.3 [0.074] [0.15] [0.035] [0.05] [0.1] [0.0046] [0.086] [0.095]
Endrin aldehyde SW8081A mg/kg - [0.074] [0.15] [0.035] [0.05] [0.1] [0.0046] [0.086] [0.095]
Endrin ketone SW8081A mg/kg - [0.074] [0.15] [0.035] [0.05] [0.1] [0.0046] [0.086] [0.095]
Heptachlor SW8081A mg/kg 0.8 (inh) [0.074] [0.15] [0.035] [0.05] [0.1] [0.0023] [0.086] [0.095]
Heptachlor epoxide SW8081A mg/kg 0.2 [0.074] [0.15] [0.035] [0.05] [0.1] [0.0023] [0.086] [0.095]
Methoxychlor SW8081A mg/kg 52 [0.074] [0.15] [0.035] [0.05] [0.1] [0.0046] [0.086] [0.095]
Toxaphene SWB8081A mg/kg 8 (ing) [1.9] [3.7] [0.88] [1.3] [2.6] [0.115] [2.2] [2.4]
alpha-BHC SW8081A mg/kg - [0.056] [0.11] [0.026] [0.038] [0.078] [0.0023] [0.065] [0.072]
alpha-Chlordane SWB8081A mg/kg 3 [0.056] [0.11] [0.026] [0.038] [0.078] [0.0023] [0.065] [0.072]
beta-BHC SW8081A mag/kg - [0.056] [0.11] [0.026] [0.038] [0.078] [0.0046] [0.065] [0.072]
delta-BHC SW8081A mg/kg - [0.056] [0.11] [0.026] [0.038] [0.078] [0.0023] [0.065] [0.072]
gamma-BHC (Lindane) SWB8081A mg/kg 0.003 [0.056] [0.11] [0.026] [0.038] [0.078] [0.0023] [0.065] [0.072]
gamma-Chlordane SWB8081A mg/kg 3 [0.056] [0.11] [0.026] [0.038] [0.078] [0.0023] [0.065] [0.072]
Total Organic Carbon (TOC) SGS SOP mg/kg - 42,700 117,000 22,700 46,000 52,100 - 31,600 39,100
Mercury SW7471A mg/kg 1.4 [0.156] 0.0911J 0.0481J [0.102] 0.0398 J [205] 0.0305J 0.0323J
KEY DESCRIPTION
- Analysis not requested or cleanup level not established
% percent
mg/kg milligrams per kilogram

Cleanup Levels

ing
inh
J
36
2900
[0.0072]
[0.037]
*

Cleanup values are based on the most stringent ADEC Method 2 default soil cleanup levels listed in 18 ACC
75.341, Tables B1 and B2 for the "Under 40 inches" precipitation zone.

Cleanup level based on ingestion pathway
Cleanup level based on inhalation pathway
Estimated concentration; refer to Appendix C for data qualification information

Concentration detected

Reported concentration exceeds the regulatory cleanup leve
Analyte not detected above Practical Quantitation Limit (PQL)

Analyte not detected above Practical Quantitation Limit (PQL); PQL exceeds the regulatory cleanup leve
Matrix Spike / Matrix Spike Duplicate (MS/MSD)

32-1-16821, Phase IV RI, Northeast Cape, St. Lawrence Iland, Alaska
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TABLE 5-14c SUMMARY OF WATER ANALYTICAL RESULTS- SITE 29:

SUQITUGHNEQ RIVER AND ESTUARY

Sample Type: SURFACE WATER
. . . Location ID: 29SW101 29SW102 29SW103
Site 29 - Su qltug hn eqg River an d Estu ary Sample ID:| 04NE29SW101 | 04NE29SW201 | O4NE29SW301 | 04NE29SW102+* | O4NE29SW103
H Depth (ft): - - - - -
Water Matrlx Sample Date: 8/12/2004 8/12/2004 8/12/2004 8/14/2004 8/15/2004
Parameter Tested Test Method Units Cleanup Level Primary Duplicate Triplicate
Gasoline Range Organics (GRO) AK101 mg/L 13 0.0112J 0.0117J [0.050] 0.0146 J 0.0101J
Diesel Range Organics (DRO) AK102 mg/L 15 0.111J 0.122J 0.0879J 0.0846 J 0.127J
Residual Range Organics (RRO) AK103 mg/L 11 0.3253 0.346 J [0.5] 0.252J 0.369J
Aromatic Organic Compounds (BTEX)
Benzene SW8260B ug/L 5 [0.4] [0.4] [0.5] [0.4] [0.4]
Ethylbenzene SW8260B pg/L 700 [1] [1] [1] [1] [1]
Toluene SW8260B ug/L 1000 [1 [1 [1 [1 [
0-Xylene SW8260B pg/L 10,000 (Total Xylenes) [1] [1] [1] [1] [1]
m & p-Xylenes SW8260B pg/L 10,000 (Total Xylenes) [2] [2] [2] [2] [2]
Polynuclear Aromatic Hydrocarbons (PAH SIM)
Acenaphthene PAH SIM ug/L 2,200 0.0848 [0.0556] 0.0119J [0.0549] [0.0549]
Acenaphthylene PAH SIM ug/L 2,200 [0.0575] [0.0556] 0.0118J [0.0549] [0.0549]
Anthracene PAH SIM ug/L 11,000 [0.0575] [0.0556] [0.1] [0.0549] [0.0549]
Benzo(a)anthracene PAH SIM pg/L 1 [0.0575] [0.0556] 0.0433 [0.0549] [0.0549]
Benzo(a)pyrene PAH SIM ug/L 0.2 [0.0575] [0.0556] 0.0383J [0.0549] [0.0549]
Benzo(b)fluoranthene PAH SIM ug/L 1 [0.0575] [0.0556] 0.036 [0.0549] [0.0549]
Benzo(g,h,i)perylene PAH SIM ug/L 1,100 [0.0575] [0.0556] [0.1] [0.0549] [0.0549]
Benzo(k)fluoranthene PAH SIM ug/L 10 [0.0575] [0.0556] 0.0672 [0.0549] [0.0549]
Chrysene PAH SIM ug/L 100 [0.0575] [0.0556] 0.0552 [0.0549] [0.0549]
Dibenzo(a,h)anthracene PAH SIM pg/L 0.1 [0.0575] [0.0556] 0.0324 [0.0549] [0.0549]
Fluoranthene PAH SIM ug/L 1,460 [0.115] [0.111] 0.0227J [0.11] [0.11]
Fluorene PAH SIM ug/L 1,460 0.0656 [0.0556] 0.0114J [0.0549] [0.0549]
Indeno(1,2,3-cd)pyrene PAH SIM ug/L 1 [0.0575] [0.0556] 0.0396 [0.0549] [0.0549]
Naphthalene PAH SIM ug/L 700 0.261 [0.0556] B 0.0118J [0.0549] B [0.0549] B
Phenanthrene PAH SIM ug/L 11,000 0.0614 J [0.111] 0.0132J [0.11] [0.11]
Pyrene PAH SIM ug/L 1,100 [0.0575] [0.0556] 0.02237J [0.0549] [0.0549]
Polychlorinated Biphenyls (PCBs)
PCB-1016 (Aroclor 1016) SW8082 ug/L 0.5 [0.109] [0.111] [0.5] [0.115] [0.105]
PCB-1221 (Aroclor 1221) SW8082 ug/L 0.5 [0.109] [0.111] [0.5] [0.115] [0.105]
PCB-1232 (Aroclor 1232) SW8082 ug/L 0.5 [0.109] [0.111] [0.5] [0.115] [0.105]
PCB-1242 (Aroclor 1242) SW8082 ug/L 0.5 [0.109] [0.111] [0.5] [0.115] [0.105]
PCB-1248 (Aroclor 1248) SW8082 ug/L 0.5 [0.109] [0.111] [0.5] [0.115] [0.105]
PCB-1254 (Aroclor 1254) SW8082 ug/L 0.5 [0.109] [0.111] [0.5] [0.115] [0.105]
PCB-1260 (Aroclor 1260) SW8082 ug/L 0.5 [0.109] [0.111] [0.5] [0.115] [0.105]
PCB-1262 (Aroclor 1262) SW8082 ug/L 0.5 - - [0.5] - -
PCB-1268 (Aroclor 1268) SW8082 ug/L 0.5 - - [0.5] - -
Calculated Total aromatic hydrocarbons (TAH) t (see text) ug/L 10 2.7 2.7 2.8 2.7 2.7
Calculated Total aqueous hydrocarbons (TAgH) (see text) ug/L 15 35 3.2 3.0 3.2 3.2
KEY DESCRIPTION
— Measurement not recorded or not applicable
mg/L milligrams per liter
ug/L micrograms per liter

Cleanup Levels

J
[0.0532] B
36
[0.0072]

*

+

Cleanup values are based on ADEC groundwater cleanup levels listed in 18 ACC 75.345, Table C and, for TAH/TAgH,
surface water levels in 18 AAC 70.

Estimated concentration; refer to Appendix C for data qualification information

Result qualified as not detected due to method, trip, or equipment blank detection

Concentration detected

Analyte not detected above Practical Quantitation Limit (PQL)

Matrix Spike / Matrix Spike Duplicate (MS/MSD)

TAH equals the sum of BTEX analyte concentrations estimated below the PQL or detected above the PQL, plus 1/2 the
PQL of analytes not reported above the Method Detection Limit (MDL).

TAgH equals the sum of BTEX and PAH analyte concentrations estimated below the PQL or detected above the PQL,
plus 1/2 the PQL of analytes not reported above the Method Detection Limit (MDL).

32-1-16821, Phase IV RI, Northeast Cape, St. Lawrence Iland, Alaska
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@ Surface water sample collected by Shannon & Wilson, Inc. August/September 2004

Water feature
$ Sediment sample collected by Shannon & Wilson, Inc. August/September 2004 Topographic Contours (Interval: 5 ft)
ﬁ Monitoring well installed by Shannon & Wilson, Inc. August/September 2004

Note: All locations approximate, see Appendix D of "Phase IV RI, Northeast Cape, St. Lawrence Island, Alaska" for survey data.
Figure based on previous work. Physical features may not correspond to 2004 field observations.
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5.15 Site 31: White Alice Site

Soil samples were collected from 39 locations a the former White Alice
Communications site. Fifteen of these samples were analyzed to assess potential fuel impacts,
and 24 were anayzed for PCBs.

5.15.1 Site Description

The White Alice ste is located southeast and above the MOC in a glacia valley at the
base of Mt. Kangukhsam. The site was the location of four large antennas, a centra main
electronics building, and other supporting structures. It appears to be located on a rise of
unconsolidated surficial material deposited by a glacier, and is bounded on the west by the
incised south branch of the Suqgi. River, and the east-north east by a shalow drainage basin.
Figure 5-15 shows the genera layout of Site 31 with sampling locations. Concrete foundations
of the Main Electronics Center and the four former antennas remain on the site.

5.15.2 Data Collection Objectives

Surface and subsurface soil samples were collected to address uncertainties regarding the
extent of potential fuel and/or PCB contamination idertified during the previous remedia
investigations and removal actions.

5.15.3 Work Plan Variances

Sampled locations varied from the proposed sample locations due to inconsistencies
between the site figure and observed surface features.

The WP called for six surface soil samples and two co-located subsurface soil samples
from an area downgradient of a former septic tank outfall and previous sample location
01INE31SS123. An extra co-located subsurface soil sample was collected beneath the shallow
sample 31SS131. The soil surface in this area appeared to be recently regraded. An organic soil
horizon was encountered while collecting Sample 31SS131. The organic layer might represent
the surface of the site before the recent grading., therefore Sample 31SB134 was collected from
soil below this layer.

5.15.4 Field Investigation

Field activities occurred at Site 31 on August 31, 2004. A summary of samples collected,
including a description of sample location and classification, is presented in Table 515a, and
Figure 515 depicts the sample locations. Photograph 15 in Appendix A shows soil sampling
activities on the western portion of the site, with the northeastern portion of the site visible in the
background.
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5.15.4.1 Soil Sampling

In the vicinity of the former fuel tank impoundment at the western edge of the site, two
shallow soil borings were advanced to 5.5 feet bgs. Two subsurface soil samples were collected
from each boring and analyzed for DRO and RRO. One of the samples was also analyzed for
TOC. Samples 31SB101 and 31SB102 were collected from Boring 31B1, and Samples
31SB103 and 31SB104 were collected from Boring 31B2. The boring locations are shown on
Figure 5-15. Surface soil Sample 31SS110 was collected near Boring 31B1, approximately 20
feet downgradient of previous sample location OINE31SS119/120. This sample was collected
where water was suspected to drain from the former AST impoundment, and was analyzed for
DRO, RRO, and total organic carbon.

Five subsurface soil samples (approximately 2 to 4 feet bgs) were collected from
locations along the former buried fuel pipelines at Site 31. Three soil samples (Samples
31SB105 through 31SB107) were collected from locations along the west side of the main
electronics center. Sample 31SB108 was collected from the west side of WAC Antenna 3 and
Sample 31SB109 was collected from the west side of WAC Antenna 4. The sample depths were
accessed with a drill rig and the samples were collected from drill auger flights. Samples
31SB105 through 31SB109 were analyzed for DRO, RRO, GRO, BTEX, PAHSs, and total
organic carbon.

Soil samples were collected in the vicinity of the former AST a Antenna 1 in the
southern portion of the White Alice site. Three surface soil samples and two co-located
subsurface samples were collected in a radius approximately 10 to 15 feet from previous sample
location 0INE31SS105/106. The co-located samples (with numbers from 126 to 129) were
collected from drill auger flights, and Sample 31SS130 was accessed with a shovel. The five
samples were analyzed for DRO and RRO, and three of the samples were also analyzed for TOC.

Near surface and co-located subsurface samples were collected for PCB analysis in three
distinct areas. The co-located samples were collected from drill auger flights, and the single
surface samples were accessed with a shovel.

On the south side of the former Main Electronics Center, Building 1001, soil samples
were collected from six locations surrounding the eastern portion of the former PCB sampling
grid. At three of the sample locations, a co-located subsurface soil sample was collected along
with a surface soil sample. These samples were numbered (31SS or 31SB) sequentially from
117 through 125.

Four surface soil samples and two co-located subsurface soil samples were collected
adong the western portion of the site, downgradient of previous sample location 01INE31SS124

PHASE IV REMEDIAL INVESTIGATION June 2005
Northeast Cape, St. Lawrence Island, Alaska Page 66
U.S. Army Corps of Engineers- Alaska District 32-1-16821



SHANNON & WILSON, INC.

and west of the road. These samples, with numbers from 31SS or 31SB 111 to 116, were
analyzed for PCBs.

Six surface soil samples and three co- located subsurface soil samples were collected from
locations downgradient of the former septic tank outfall in the northern portion of the site. These
samples, with numbers from 31SS or 31SB 131 to 139 were analyzed for PCBs.

5.154.2 IDW

Headspace samples were returned to the soil suface at the corresponding soil sampling
location. Soil cuttings were used to backfill the boring of origin. Headspace bags, sampling
gloves, and disposable rubber overboots were placed in the project IDW bag. Water used for
decontamination of hand tools, auger and rod, and boots was transferred to a 55 gallon drum at
the MOC, then filtered through GAC and discharged to the surface.

5.15.4.3 Fidd Observations

The surface of the While Alice Site appears to have been recently re- graded, removing the
markings of previous sampling locations. The scales and orientations of the various features on
the gsite figure were inconsistent with features in the field, particularly the location of the former
septic tank outfall line. Witching rods were used to estimate the boundaries of former
excavations and piping, and spray paint marks remaining on the main building slab were used to
estimate the boundaries of the PCB sampling grid.

5.15.5 Analytical Results

Table 5-15b summarizes the Site 31 analytical results for soil samples. One location for
the fuel systemrelated samples contained hydrocarbon concentrations in excess of the ADEC
cleanup criteria. Sample 31SB106 was collected along the former pipeline corridor from east of
the road and west of Building 1001, and contained 1,280 mg/kg DRO. The associated QC and
QA samples aso contained over 1,000 mg/kg DRO. While benzene was not detected, QA
replicate Sample 31SB306 has a benzene PQL in excess of the cleanup criterion. PAHs were
detected at several locations in concentrations two orders of magnitude below cleanup criteria.

The samples from the six locations surrounding the eastern portion of the PCB sampling
grid at former Building 1001, plus a quality control duplicate and replicate set, contained
detectable levels of the PCB congener Aroclor 1260. Samples 31SS119, 31SB121, 31SS122,
31SS123, and 31SS125 contained concentrations of Aroclor 1260 from 2.08 to 14.8 mg/kg,
exceeding the 1 mg/kg cleanup criterion. Aroclor 1260 was detected in some of the samples
from the Septic outfall and western sampling areas, but at levels less than the cleanup criterion.
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TABLE 5-15a SAMPLE LOCATIONSAND DESCRIPTIONS-STE 31: WHITEALICESTE

Screeni

Sample Sample L ocation Depth ng
Number** | LOCID Date (See Figure 5-15for borehole and well location| (feet) [ (ppm)”~ | Sample Classificationt
Soil Samples
* 31SB101 | 31B1-2 | 8/31/04 (Boring 31B1 2-35 0.7  [Medium dense, brown, slightly gravelly SAND; moist
* 31SB102 | 31B1-4 | 8/31/04 (Boring 31B1 4-55 0.6 [Medium dense, brown, dlightly gravelly SAND; moist
* 31SB103 | 31B2-2 | 8/31/04 |Boring 31B2 2-35 0.4 Medium dense, brown, coarse gravelly, sandy SILT; moist
* 31SB104 | 31B2-4 | 8/31/04 |Boring 31B2 4-55 0.7 Dense, brown, gravelly, silty SAND; moist - rock at bottom
* 31SB105 | 31SB105- | 8/31/04 (Fuel pipeline corridor, SW side of road 27-31 0.5 [Dark brown, silty, gravelly SAND; moist
* 31SB106 | 31SB106- | 8/31/04 [Fuel pipeline corridor, NE side of road 25-2.8 43  |Dark brown, silty, gravelly SAND; moist
* 31SB206 | 31SB106- | 8/31/04 [QC replicate of Sample 31SB106 25-2.8 43  |Dark brown, silty, gravelly SAND; moist
* 31SB306 | 31SB106- | 8/31/04 [QA replicate of Sample 31SB106 25-2.8 43  |Dark brown, silty, gravelly SAND; moist
* 31SB107 | 31SB107- | 8/31/04 |Fud pipeline corridor, PCB grid area 335 0.4 |Brown, dlightly silty, sandy GRAVEL; moist
* 31SB108 | 31SB108- | 8/31/04 |Fuel pipeline corridor, Antenna3 AST 354 0.3  [Brown, gravelly medium SAND; moist
* 31SB109 | 31SB109- | 8/31/04 |Fuel pipeline corridor, Antenna4 AST 354 0.8 |Dense, brown, silty, sandy GRAVEL; moist
* 31SS110 (31SS110-1| 8/31/04 |Probable water drainage from ASTSs, 1.65 0.7 Brown, silty, sandy GRAVEL ; moist
* 31SS111 |31SS111-1| 8/31/04 |N of ASTs, W of road, NE sample 1.2 - Brown, silty, sandy GRAVEL ; moist
* 31SS112 |31SS112-2| 8/31/04 |N of ASTs, W of road, SE sample 1.8-2.0 - Dark brown, silty, sandy GRAVEL; trace organics, moist
* 31SB113 [31SS112-4| 8/31/04 |Beneath Sample 31SS112 3.7-4 - Light brown, dlightly sandy, silty, GRAVEL; moist
* 31SS114 |31SS114-1| 8/31/04 |N of ASTs, W of road, SW sample 0.9 - Brown, silty, sandy GRAVEL; moist
* 31SS115 [31SS115-2| 8/31/04 |N of ASTs, W of road, NW sample 1.9-2.1 - Brown, silty, sandy GRAVEL and cobbles; moist
* 31SB116 |31SS115-4| 8/31/04 |Beneath Sample 31SS115 3841 - Brown, sandy, gravelly SILT; moist
* 31SS117 |31SS117-2( 8/31/04 [SW sample, Main Center, former PCB grid 19 - Dark brown, sandy, gravelly SILT; moist
* 31SB118 |31SS117-4| 8/31/04 |Beneath Sample 31SS117 4 - Brown, sandy, gravelly SILT; moist
* 31SB218 |31SS117-4| 8/31/04 |QC replicate of Sample 31SB118 4 - Brown, sandy, gravelly SILT; moist
* 31SB318 |31SS117-4| 8/31/04 | QA replicate of Sample 31SB118 4 - Brown, sandy, gravelly SILT; moist
* 31SS119 |31SS119-1( 8/31/04 [Main Center, in SE corner of former PCB grid 0.8-1.2 - Dense, brown, silty, sandy GRAVEL; moist
* 31SS120 |31SS120-2( 8/31/04 [N sample, Main Center, former PCB grid 1921 - Light brown, dightly silty, sandy GRAVEL; moist
* 31SB121 |31SS120-4| 8/31/04 |Beneath Sample 31SS120 4-4.2 - Brown, gravelly, silty SAND; moist
* 31SS122 |31SS122-1| 8/31/04 |S sample, Main Center, former PCB grid 12 - Stiff, dark brown, SILT; moist
* 31SS123 |31SS123-2| 8/31/04 |E sample, Main Center, former PCB grid 2 - Brown, silty, gravelly SAND; moaist - pipe next to hole
* 31SB124 |31SS123-4( 8/31/04 |Benesth Sample 31SS123 3841 - Brown to dark brown, silty gravelly SAND; moist
* 31SS125 [31SS125-1| 8/31/04 |NE sample, Main Center, former PCB grid 12 - Brown, silty, gravelly SAND; moist
* 31SS126 |31SS126-2| 8/31/04 |Antennal AST (OINE31SS105) area, W sample 152 <0.2 [Brown, poorly graded, silty SAND; moist
* 31SB127 |31SS126-4| 8/31/04 |Beneath Sample 31SS126 3.5-3.8 0.4 Brown SILT; trace gravel; moist
* 31SS128 (31SS128-2| 8/31/04 |Antennal AST area, N sample 1.8-2 <0.2 [Brown, sandy SILT; moist
* 31SB129 [31SS128-4| 8/31/04 |Beneath Sample 31SS128 3.7-3.8 0.2 |Brown, gravelly SILT; moist
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TABLE 5-15a SAMPLE LOCATIONSAND DESCRIPTIONS-STE 31: WHITEALICESTE

Screeni
Sample Sample L ocation Depth ng
Number** | LOCID Date (See Figure 5-15for borehole and well location| (feet) | (ppm)”~ | Sample Classificationt
Soil Samples
* 31SS130 |[31SS130-1| 8/31/04 |Antennal AST area, SE sample 13 <0.2 [Brown, poorly graded SAND and stiff SILT; layered; moist
* 31SS131 |31SS131-2| 8/31/04 | SE sample, septic tank outfall area 21 - Brown, sandy, silty GRAVEL ; moaist
* 31SS132 [31SS132-2| 8/31/04 |SW sample, septic tank outfall area 14-1.6 - Brown, silty, sandy GRAVEL ; moaist
* 31SB133 [31SS132-4| 8/31/04 |Beneath Sample 31SS132 354 - Brown, sandy, silty GRAVEL; moaist
* 31SB134 |31SS131-3| 8/31/04 |Beneath Sample 31SS131 29 - Brown, silty, sandy GRAVEL ; moaist
* 31SS135 |31SS135-1| 8/31/04 |S-central sample, septic tank outfall area 1.1-1.2 - Brown, silty, sandy GRAVEL ; moaist
* 31SS136 |31SS136-1| 8/31/04 |NE sample, septic tank outfall area 13-15 - Dark brown, slightly silty, sandy GRAVEL; trace organics, moist
* 31SB137 |31SS136-4| 8/31/04 |Beneath Sample 31SS136 4.2-4.5 - Brown, dightly silty, sandy GRAVEL ; moist
* 31SS138 (31SS138-1| 8/31/04 |Central sample, septic tank outfall area 1-15 - Brown, silty, sandy GRAVEL ; moaist
* 31SS139 |(31SS139-2| 8/31/04 |NW sample, septic tank outfall area 14-1.6 - Brown, silty, sandy GRAVEL ; moaist
KEY DESCRIPTION

* Sample analyzed by the project or QA laboratory (See Table 5-15b)

** The full sample number is preceded by "04NE", for example 31SB101 is sample 04NE31SB101

N Field screening instrument was an HnU HW101 photoionization detector (PID) with 11.7 eV lamp

T Sampl e classification applies to the portion of the specified sample interval from which the sample was collected

- Measurement not recorded or not applicable

ppm  parts per million, calibrated to 100 ppm isobutylene
LOCID Location Identification: "31SS130-1" signifies Site 31, Surface Sample 130 at 1-foot depth (depth is rounded to the nearest foot)
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TABLE 5-15b SUMMARY OF SOIL ANALYTICAL RESULTS-SITE 31: WHITE ALICE SITE

Sample Type: BOREHOLE 31B1 BOREHOLE 31B2 SURFACE FUEL PIPELINE AND ASTS
. . . . Location ID: 31B1-2 31B1-4 31B2-2 31B2-4 31SS110-1 31SB105-3 31SB106-3 31SB107-3 31SB108-4 31SB109-4
S| te 31 = Wh |te Al Ice Sl te Sample ID:] 04NE31SB101| 04NE31SB102 04NE31SB103 04NE31SB104 04NE31SS110 04NE31SB105 | 04NE31SB106 | 04NE31SB206 | 04NE31SB306 | 04NE31SB107 |04NE31SB108 *| 04NE31SB109
SO || MatriX Depth (ft): 2-3.5 4-55 2-3.5 4-55 1.65 2.7-3.1 2.5-2.8 2.5-2.8 2.5-2.8 3-35 3.5-4 3.5-4
Sample Date: 8/31/2004 8/31/2004 8/31/2004 8/31/2004 8/31/2004 8/31/2004 8/31/2004 8/31/2004 8/31/2004 8/31/2004 8/31/2004 8/31/2004
Parameter Tested Test Method Units Cleanup Level Primary Duplicate Triplicate
PID Headspace Reading HNU HW101 PID ppm - 0.7 0.6 0.4 0.7 0.7 0.5 43 43 43 0.4 0.3 0.8
Percent Moisture A2540G / E160.3M % - 3.0 3.2 7.9 7.8 8.9 10.3 8.8 10 6.6 7.2 3.4 91.1
Gasoline Range Organics (GRO) AK101 mg/kg 300 - - - - - [3.78] B 110 119 76.7J [3.40] B [2.62] B [3.17]1B
Diesel Range Organics (DRO) AK102 mg/kg 250 85.3 3.91J 19 24.8 147 30 1,280 1,080 1,240 8.3J 50.6 J 7.97J
Residual Range Organics (RRO) AK103 mg/kg 10,000 (ing) 32 141 86.5 106 229 421 474 3507 204 84.0 27.73 745
Aromatic Organic Compounds (BTEX)
Benzene SW8260B ug/kg 20 - - - - - [19.6] [16.9] [17.1] [70.5] [17.7] [13.6] [16.5]
Ethylbenzene SW8260B ug/kg 5,500 - - - - - [37.8] [32.4] [33] [70.5] [34.0] [26.2] [31.7]
Toluene SW8260B ug/kg 5,400 - - - - - [75.6] [64.8] [66] [70.5] [68.1] [52.4] [63.3]
o-Xylene SW8260B ug/kg 78,000 (total Xylenes) - - - - - [37.8] [32.4] [33] [70.5] [34.0] [26.2] [31.7]
m & p-Xylenes SW8260B una/kg 78,000 (total Xylenes) - - - - - [75.6] [64.8] [66] [141] [68.1] [52.4] [63.3]
Polynuclear Aromatic Hydrocarbons (PAH)
Acenaphthene PAH SIM Ha/kg 210,000 - - - - - [5.63] [54.9] [56.6] [50] [5.48] [5.11] [5.66]
Acenaphthylene PAH SIM Ha/kg 210,000 - - - - - [5.63] [54.9] [56.6] [50] [5.48] [5.11] [5.66]
Anthracene PAH SIM Ha/kg 4,300,000 - - - - - [5.63] [5.49] [56.6] [50] [5.48] [5.11] [5.66]
Benzo(a)anthracene PAH SIM Ha/kg 6,000 - - - - - 25317 73.5 70.9 67.8 [5.48] 3.11J [5.66]
Benzo(a)pyrene PAH SIM Ha/kg 1,000 (ing) - - - - - 2.662J 23.0 56J 28.6J 2557 [5.11] [5.66]
Benzo(b)fluoranthene PAH SIM Ha/kg 21,000 - - - - - 2317 74.1 98.8 78.5 291 [5.11] [5.66]
Benzo(g,h,i)perylene PAH SIM Ha/kg 1,500,00 - - - - - 1.733J 32.8 314 28.6J 2.07J [5.11] [5.66]
Benzo(k)fluoranthene PAH SIM Ha/kg 1,500,00 - - - - - 256 92.9 [56.6] 78.5 2481 [5.11] [5.66]
Chrysene PAH SIM Ha/kg 620,000 - - - - - 3.13J 86.4 89.6 107 3.81J [5.11] [5.66]
Dibenzo(a,h)anthracene PAH SIM Ha/kg 1,000 (ing) - - - - - [5.63] 185 16.7 14.3J [5.48] [5.11] [5.66]
Fluoranthene PAH SIM Ha/kg 2,100,000 - - - - - 5.62J 167 156 164 6.68 [5.11] [5.66]
Fluorene PAH SIM Ho/kg 270,000 - - - - - 1.88J [54.9] [56.6] [50] [5.48] [5.11] [5.66]
Indeno(1,2,3-cd)pyrene PAH SIM Ha/kg 11,000 (ing) - - - - - [5.63] 40.0 38.6 28.6J [5.48] [5.11] [5.66]
Naphthalene PAH SIM Ha/kg 21,000 - - - - - [5.63] [54.9] [56.6] [50] [5.48] [5.11] [5.66]
Phenanthrene PAH SIM Ho/kg 4,300,000 - - - - - 4.66J 6.73 [56.6] 2143 4.62) [5.11] [5.66]
Pyrene PAH SIM Ha/kg 1,500,000 - - - - - 4317 214 227 253 5.71 [5.11] [5.66]
Polychlorinated Biphenyls (PCBs) Sum of congeners:
PCB-1016 (Aroclor 1016) SwW8082 mg/kg 1 (ing/inh) - - - - - - - - - - - -
PCB-1221 (Aroclor 1221) SwW8082 mg/kg " - - - - - - - - - - - -
PCB-1232 (Aroclor 1232) SwW8082 mg/kg " - - - - - - - - - - - -
PCB-1242 (Aroclor 1242) SwW8082 mg/kg " - - - - - - - - - - - -
PCB-1248 (Aroclor 1248) SwW8082 mg/kg " - - - - - - - - - - - -
PCB-1254 (Aroclor 1254) SwW8082 mg/kg " - - - - - - - - - - - -
PCB-1260 (Aroclor 1260) SwW8082 mg/kg " - - - - - - - - - - - -
PCB-1262 (Aroclor 1262) SwW8082 mg/kg " - - - - - - - - - - - -
PCB-1268 (Aroclor 1268) SwW8082 mg/kg " - - - - - - - - - - - -
Total Organic Carbon (TOC) SGS SOP mg/kg - - - - 5,640 11,900 12,800 8,310 8,890 - 2,490 1,790 4,240
KEY DESCRIPTION
- Analysis not requested or cleanup level not established
ppm parts per million
% percent
mg/kg milligrams per kilogram
pg/kg micrograms per kilogram
PID Photoionization detector
Cleanup Levels Cleanup values are based on the most stringent ADEC Method 2 default soil cleanup levels listed in 18 ACC 75.341, Tables B1 and
B2 for the "Under 40 inches" precipitation zone.
ing Cleanup level based on ingestion pathway
inh Cleanup level based on inhalation pathway
J Estimated concentration; refer to Appendix C for data qualification information
[3.400] B Result qualified as not detected due to method, trip, or equipment blank detection
36 Concentration detected
2900 Reported concentration exceeds the regulatory cleanup leve
[0.0072] Analyte not detected above Practical Quantitation Limit (PQL)
[0.037] Analyte not detected above Practical Quantitation Limit (PQL); PQL exceeds the regulatory cleanup leve
* Matrix Spike / Matrix Spike Duplicate (MS/MSD)
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June 2005

TABLE 5-15b SUMMARY OF SOIL ANALYTICAL RESULTS-SITE 31: WHITE ALICE SITE

SHANNON & WILSON, INC.

Sample Type: ANTENNA 1 AST AREA WESTERN AREA
. . . . Location ID:| 31SS126-2 315S126-4 315S128-2 31SS128-4 31SS130-1 31SS111-1 31SS112-2 31SS112-4 31SS114-1 31SS115-2 31SS115-4
S| te 31 - Wh |te Al Ice Sl te Sample ID:] 04NE31SS126 | 04NE31SB127 | 04NE31SS128 | 04NE31SB129 | 04NE31SS130 | 04NE31SS111 | 04NE31SS112| 04NE31SB113 | 04NE31SS114 | 04NE31SS115 | 04NE31SB116
SO || MatriX Depth (ft): 1.5-2 3.5-3.8 1.8-2 3.7-3.8 1.3 1.2 1.8-2 3.7-4 0.9 1.9-21 3.8-4.1
Sample Date: 8/31/2004 8/31/2004 8/31/2004 8/31/2004 8/31/2004 8/31/2004 8/31/2004 8/31/2004 8/31/2004 8/31/2004 8/31/2004
Parameter Tested Test Method Units Cleanup Level
PID Headspace Reading HNU HW101 PID ppm - <0.2 0.4 <0.2 0.2 <0.2 - - - - - -
Percent Moisture A2540G / E160.3M % - 2.6 11.9 13.5 13.7 3.7 15.6 11 3.6 2.6 21.2 245
Gasoline Range Organics (GRO) AK101 mg/kg 300 - - - - - - - - - - -
Diesel Range Organics (DRO) AK102 mg/kg 250 5.24] 9.06J 6.35J 5.52] 6.83J - - - - - -
Residual Range Organics (RRO) AK103 mg/kg 10,000 (ing) 26.8J 122 75.7 56.4J 88.4 - - - - - -
Aromatic Organic Compounds (BTEX)
Benzene SW8260B una/kg 20 - - - - - - - - - - -
Ethylbenzene SW8260B ua/kg 5,500 - - - - - - - - - - -
Toluene SW8260B ua/kg 5,400 - - - - - - - - - - -
0-Xylene SW8260B ua/kg 78,000 (total Xylenes) - - - - - - - - - - -
m & p-Xylenes SW8260B ua/kg 78,000 (total Xylenes) - - - - - - - - - - -
Polynuclear Aromatic Hydrocarbons (PAH) - - - - - -
Acenaphthene PAH SIM Ha/kg 210,000 - - - - - - - - - - -
Acenaphthylene PAH SIM Ha/kg 210,000 - - - - - - - - - - -
Anthracene PAH SIM Ha/kg 4,300,000 - - - - - - - - - - -
Benzo(a)anthracene PAH SIM Ha/kg 6,000 - - - - - - - - - - -
Benzo(a)pyrene PAH SIM Ha/kg 1,000 (ing) - - - - - - - - - - -
Benzo(b)fluoranthene PAH SIM Ha/kg 21,000 - - - - - - - - - - -
Benzo(g,h,i)perylene PAH SIM Ha/kg 1,500,00 - - - - - - - - - - -
Benzo(k)fluoranthene PAH SIM Ha/kg 1,500,00 - - - - - - - - - - -
Chrysene PAH SIM Ha/kg 620,000 - - - - - - - - - - -
Dibenzo(a,h)anthracene PAH SIM Ha/kg 1,000 (ing) - - - - - - - - - - -
Fluoranthene PAH SIM Ha/kg 2,100,000 - - - - - - - - - - -
Fluorene PAH SIM Ha/kg 270,000 - - - - - - - - - - -
Indeno(1,2,3-cd)pyrene PAH SIM Ha/kg 11,000 (ing) - - - - - - - - - - -
Naphthalene PAH SIM Ha/kg 21,000 - - - - - - - - - - -
Phenanthrene PAH SIM Ha/kg 4,300,000 - - - - - - - - - - -
Pyrene PAH SIM Ha/kg 1,500,000 - - - - - - - - - - -
Polychlorinated Biphenyls (PCBs) Sum of congeners:
PCB-1016 (Aroclor 1016) SW8082 mg/kg 1 (ing/inh) - - - - - [0.0593] [0.0585] [0.0498] [0.0503] [0.0639] [0.0667]
PCB-1221 (Aroclor 1221) SW8082 mg/kg " - - - - - [0.0593] [0.0585] [0.0498] [0.0503] [0.0639] [0.0667]
PCB-1232 (Aroclor 1232) SW8082 mg/kg - - - - - [0.0593] [0.0585] [0.0498] [0.0503] [0.0639] [0.0667]
PCB-1242 (Aroclor 1242) SW8082 mg/kg - - - - - [0.0593] [0.0585] [0.0498] [0.0503] [0.0639] [0.0667]
PCB-1248 (Aroclor 1248) SW8082 mg/kg - - - - - [0.0593] [0.0585] [0.0498] [0.0503] [0.0639] [0.0667]
PCB-1254 (Aroclor 1254) SW8082 mg/kg - - - - - [0.0593] [0.0585] [0.0498] [0.0503] [0.0639] [0.0667]
PCB-1260 (Aroclor 1260) SW8082 mg/kg - - - - - 0.0606 0.0307 J [0.0498] [0.0503] [0.0639] [0.0667]
PCB-1262 (Aroclor 1262) SwW8082 mg/kg - - - - - - - - - - -
PCB-1268 (Aroclor 1268) SwW8082 mg/kg - - - - - - - - - - -
Total Organic Carbon (TOC) SGS SOP mg/kg - 1,460 - 6,980 6,050 - - - - - - -
KEY DESCRIPTION
- Analysis not requested or cleanup level not established
ppm parts per million
% percent
mg/kg milligrams per kilogram
pg/kg micrograms per kilogram
PID Photoionization detector

Cleanup Levels

ing
inh
J
[3.400] B
36
2900
[0.0072]
[0.037]

*

Cleanup values are based on the most stringent ADEC Method 2 default soil cleanup levels listed in 18
ACC 75.341, Tables B1 and B2 for the "Under 40 inches" precipitation zone.
Cleanup level based on ingestion pathway
Cleanup level based on inhalation pathway
Estimated concentration; refer to Appendix C for data qualification information
Result qualified as not detected due to method, trip, or equipment blank detection
Concentration detected
Reported concentration exceeds the regulatory cleanup leve
Analyte not detected above Practical Quantitation Limit (PQL)
Analyte not detected above Practical Quantitation Limit (PQL); PQL exceeds the regulatory cleanup leve

Matrix Spike / Matrix Spike Duplicate (MS/MSD)

32-1-16821, Phase IV RI, Northeast Cape, St. Lawrence Iland, Alaska
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June 2005

TABLE 5-15b SUMMARY OF SOIL ANALYTICAL RESULTS-SITE 31: WHITE ALICE SITE

SHANNON & WILSON, INC.

Sample Type: FORMER BUILDING 1001 GRID
. . . . Location ID:]  31SS117-2 31SS117-4 31SS119-1 31SS120-2 31SS120-4 31SS122-1 31SS123-2 31SS123-4 31SS125-1
S'te 3 1 - Wh |te AI ice Slte Sample ID:] 04NE31SS117 | 04NE31SB118 | 04NE31SB218 | 04NE31SB318 | 04NE31SS119| 04NE31SS120| 04NE31SB121 | 04NE31SS122 | 04NE31SS123 | 04NE31SB124 | 04NE31SS125
SO | | MatriX Depth (ft): 1.9 4 4 4 0.8-2 1.9-2.1 4-4.2 1.2 2 3.8-4.1 1.2
Sample Date: 8/31/2004 8/31/2004 8/31/2004 8/31/2004 8/31/2004 8/31/2004 8/31/2004 8/31/2004 8/31/2004 8/31/2004 8/31/2004
Parameter Tested Test Method Units Cleanup Level Primary Duplicate Triplicate
PID Headspace Reading HNU HW101 PID ppm - - - - - - - - - - - -
Percent Moisture A2540G / E160.3M % - 7.4 7.2 7.3 7.0 4.5 9.7 8.3 124 9.3 9.4 12.3
Gasoline Range Organics (GRO) AK101 mag/kg 300 - - - - - - - - - - -
Diesel Range Organics (DRO) AK102 mg/kg 250 - - - - - - - - - - -
Residual Range Organics (RRO) AK103 mg/kg 10,000 (ing) - - - - - - - - - - -
Aromatic Organic Compounds (BTEX)
Benzene SW8260B ua/kg 20 - - - - - - - - - - -
Ethylbenzene SW8260B ua/kg 5,500 - - - - - - - - - - -
Toluene SW8260B ua/kg 5,400 - - - - - - - - - - -
0-Xylene SW8260B ua/kg 78,000 (total Xylenes) - - - - - - - - - - -
m & p-Xylenes SW8260B ua/kg 78,000 (total Xylenes) - - - - - - - - - - -
Polynuclear Aromatic Hydrocarbons (PAH) - - - - - - - - - - -
Acenaphthene PAH SIM ug/kg 210,000 - - - - - - - - - - -
Acenaphthylene PAH SIM ug/kg 210,000 - - - - - - - - - - -
Anthracene PAH SIM pg/kg 4,300,000 - - - - - - - - - - -
Benzo(a)anthracene PAH SIM ug/kg 6,000 - - - - - - - - - - -
Benzo(a)pyrene PAH SIM ug/kg 1,000 (ing) - - - - - - - - - - -
Benzo(b)fluoranthene PAH SIM ug/kg 21,000 - - - - - - - - - - -
Benzo(g,h,i)perylene PAH SIM ug/kg 1,500,00 - - - - - - - - - - -
Benzo(k)fluoranthene PAH SIM ug/kg 1,500,00 - - - - - - - - - - -
Chrysene PAH SIM ug/kg 620,000 - - - - - - - - - - -
Dibenzo(a,h)anthracene PAH SIM ug/kg 1,000 (ing) - - - - - - - - - - -
Fluoranthene PAH SIM ug/kg 2,100,000 - - - - - - - - - - -
Fluorene PAH SIM ug/kg 270,000 - - - - - - - - - - -
Indeno(1,2,3-cd)pyrene PAH SIM ug/kg 11,000 (ing) - - - - - - - - - - -
Naphthalene PAH SIM ug/kg 21,000 - - - - - - - - - - -
Phenanthrene PAH SIM ug/kg 4,300,000 - - - - - - - - - - -
Pyrene PAH SIM ug/kg 1,500,000 - - - - - - - - - - -
Polychlorinated Biphenyls (PCBs) Sum of congeners:
PCB-1016 (Aroclor 1016) SW8082 ma/kg 1 (ing/inh) [0.0521] [0.0537] [0.0545] [0.025] [0.0521] [0.0565] [0.0534] [0.0568] [0.0557] [0.0563] [0.0565]
PCB-1221 (Aroclor 1221) SW8082 ma/kg " [0.0521] [0.0537] [0.0545] [0.050] [0.0521] [0.0565] [0.0534] [0.0568] [0.0557] [0.0563] [0.0565]
PCB-1232 (Aroclor 1232) SW8082 ma/kg [0.0521] [0.0537] [0.0545] [0.025] [0.0521] [0.0565] [0.0534] [0.0568] [0.0557] [0.0563] [0.0565]
PCB-1242 (Aroclor 1242) SW8082 ma/kg [0.0521] [0.0537] [0.0545] [0.025] [0.0521] [0.0565] [0.0534] [0.0568] [0.0557] [0.0563] [0.0565]
PCB-1248 (Aroclor 1248) SW8082 ma/kg [0.0521] [0.0537] [0.0545] [0.025] [0.0521] [0.0565] [0.0534] [0.0568] [0.0557] [0.0563] [0.0565]
PCB-1254 (Aroclor 1254) SW8082 ma/kg [0.0521] [0.0537] [0.0545] [0.025] [0.0521] [0.0565] [0.0534] [0.0568] [0.0557] [0.0563] [0.0565]
PCB-1260 (Aroclor 1260) SW8082 mg/kg 0.213 0.487 0.634 0.666 14.6 0.387 2.77 7.66 14.8 0.455 2.08
PCB-1262 (Aroclor 1262) SW8082 ma/kg - - - [0.025] - - - - - - -
PCB-1268 (Aroclor 1268) SW8082 ma/kg - - - [0.025] - - - - - - -
Total Organic Carbon (TOC) SGS SOP mg/kg - - - - - - - - - - - -
KEY DESCRIPTION
- Analysis not requested or cleanup level not established
ppm parts per million
% percent
mg/kg milligrams per kilogram
Ha/kg micrograms per kilogram
PID Photoionization detector

Cleanup Levels

ing
inh
J
[3.400] B
36
2900
[0.0072]
[0.037]

*

Cleanup values are based on the most stringent ADEC Method 2 default soil cleanup levels listed in 18 ACC 75.341, Tables B1 and B2

for the "Under 40 inches" precipitation zone, migration to groundwater exposure route.

Cleanup level based on ingestion pathway
Cleanup level based on inhalation pathway
Estimated concentration; refer to Appendix C for data qualification information
Result qualified as not detected due to method, trip, or equipment blank detection
Concentration detected
Reported concentration exceeds the regulatory cleanup leve
Analyte not detected above Practical Quantitation Limit (PQL)
Analyte not detected above Practical Quantitation Limit (PQL); PQL exceeds the regulatory cleanup leve

Matrix Spike / Matrix Spike Duplicate (MS/MSD)

32-1-16821, Phase IV RI, Northeast Cape, St. Lawrence Iland, Alaska
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June 2005

TABLE 5-15b SUMMARY OF SOIL ANALYTICAL RESULTS-SITE 31: WHITE ALICE SITE

Sample Type: SEPTIC OUTFALL AREA
. . . . Location ID:| 31SS131-2 31SS131-3 31SS132-2 31SS132-4 31SS135-1 31SS136-1 31SS136-4 315S138-1 31SS139-2
S'te 3 1 - Wh |te AI ice Slte Sample ID:| 04NE31SS131 | 04NE31SB134 | 04NE31SS132 | 04NE31SB133| 04NE31SS135 |04NE31SS136 * 04NE31SB137 | 04NE31SS138 | 04NE31SS139
SO | | MatriX Depth (ft): 2.1 29 1.4-1.6 3.5-4 1.1-1.2 1.3-15 4.2-45 1-15 1.4-1.6
Sample Date: 8/31/2004 8/31/2004 8/31/2004 8/31/2004 8/31/2004 8/31/2004 8/31/2004 8/31/2004 8/31/2004
Parameter Tested Test Method Units Cleanup Level
PID Headspace Reading HNU HW101 PID ppm - - - - - - - - - -
Percent Moisture A2540G / E160.3M % - 16.1 148 6.8 6.5 8.1 10.3 9.7 16.3 13.8
Gasoline Range Organics (GRO) AK101 mg/kg 300 - - - - - - - - -
Diesel Range Organics (DRO) AK102 mg/kg 250 - - - - - - - - -
Residual Range Organics (RRO) AK103 mg/kg 10,000 (ing) - - - - - - - - -
Aromatic Organic Compounds (BTEX)
Benzene SW8260B ua/kg 20 - - - - - - - - -
Ethylbenzene SW8260B ua/kg 5,500 - - - - - - - - -
Toluene SW8260B ua/kg 5,400 - - - - - - - - -
0-Xylene SW8260B ua/kg 78,000 (total Xylenes) - - - - - - - - -
m & p-Xylenes SW8260B ua/kg 78,000 (total Xylenes) - - - - - - - - -
Polynuclear Aromatic Hydrocarbons (PAH) - - - - - - - - -
Acenaphthene PAH SIM ug/kg 210,000 - - - - - - - - -
Acenaphthylene PAH SIM ug/kg 210,000 - - - - - - - - -
Anthracene PAH SIM ug/kg 4,300,000 - - - - - - - - -
Benzo(a)anthracene PAH SIM ug/kg 6,000 - - - - - - - - -
Benzo(a)pyrene PAH SIM ug/kg 1,000 (ing) - - - - - - - - -
Benzo(b)fluoranthene PAH SIM ug/kg 21,000 - - - - - - - - -
Benzo(g,h,i)perylene PAH SIM ug/kg 1,500,00 - - - - - - - - -
Benzo(k)fluoranthene PAH SIM ug/kg 1,500,00 - - - - - - - - -
Chrysene PAH SIM ug/kg 620,000 - - - - - - - - -
Dibenzo(a,h)anthracene PAH SIM ug/kg 1,000 (ing) - - - - - - - - -
Fluoranthene PAH SIM ug/kg 2,100,000 - - - - - - - - -
Fluorene PAH SIM ug/kg 270,000 - - - - - - - - -
Indeno(1,2,3-cd)pyrene PAH SIM ug/kg 11,000 (ing) - - - - - - - - -
Naphthalene PAH SIM ug/kg 21,000 - - - - - - - - -
Phenanthrene PAH SIM pg/kg 4,300,000 - - - - - - - - -
Pyrene PAH SIM ug/kg 1,500,000 - - - - - - - - -
Polychlorinated Biphenyls (PCBs) Sum of congeners:
PCB-1016 (Aroclor 1016) SW8082 ma/kg 1 (ing/inh) [0.0599] [0.0597] [0.0565] [0.052] [0.0545] [0.0587] [0.0579] [0.0585] [0.0596]
PCB-1221 (Aroclor 1221) SW8082 ma/kg " [0.0599] [0.0597] [0.0565] [0.052] [0.0545] [0.0587] [0.0579] [0.0585] [0.0596]
PCB-1232 (Aroclor 1232) SW8082 ma/kg [0.0599] [0.0597] [0.0565] [0.052] [0.0545] [0.0587] [0.0579] [0.0585] [0.0596]
PCB-1242 (Aroclor 1242) SW8082 ma/kg [0.0599] [0.0597] [0.0565] [0.052] [0.0545] [0.0587] [0.0579] [0.0585] [0.0596]
PCB-1248 (Aroclor 1248) SW8082 ma/kg [0.0599] [0.0597] [0.0565] [0.052] [0.0545] [0.0587] [0.0579] [0.0585] [0.0596]
PCB-1254 (Aroclor 1254) SW8082 ma/kg [0.0599] [0.0597] [0.0565] [0.052] [0.0545] [0.0587] [0.0579] [0.0585] [0.0596]
PCB-1260 (Aroclor 1260) SW8082 mg/kg 0.0591J 0.0977 0.278 0.0314J 0.34 0.0448 J [0.0579] [0.0585] [0.0596]
PCB-1262 (Aroclor 1262) SW8082 mg/kg - - - - - - - - -
PCB-1268 (Aroclor 1268) SW8082 mg/kg - - - - - - - - -
Total Organic Carbon (TOC) SGS SOP mg/kg - - - - - - - - - -
KEY DESCRIPTION
- Analysis not requested or cleanup level not established
ppm parts per million
% percent
mg/kg milligrams per kilogram (ppm)
Ha/kg micrograms per kilogram (ppb)
PID Photoionization detector

Cleanup Levels

ing
inh
J
[3.400] B
36
2900
[0.0072]
[0.037]

*

Cleanup values are based on the most stringent ADEC Method 2 default soil cleanup levels listed in 18 ACC 75.341, Tables B1 and B2
for the "Under 40 inches" precipitation zone, migration to groundwater exposure route.
Cleanup level based on ingestion pathway
Cleanup level based on inhalation pathway
Estimated concentration; refer to Appendix C for data qualification information
Result qualified as not detected due to method, trip, or equipment blank detection
Concentration detected
Reported concentration exceeds the regulatory cleanup leve
Analyte not detected above Practical Quantitation Limit (PQL)
Analyte not detected above Practical Quantitation Limit (PQL); PQL exceeds the regulatory cleanup leve

Matrix Spike / Matrix Spike Duplicate (MS/MSD)

32-1-16821, Phase IV RI, Northeast Cape, St. Lawrence Iland, Alaska

SHANNON & WILSON, INC.
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5.16 Background Sample Collection

Soil samples were collected from 18 background locations. Surface water and sediment
samples were collected from 10 locations.

5.16.1 Site Description

Background samples from the tundra surface soil, gravel surface soil, sediment, and
surface water were intended to be collected from areas that exhibited similar physical
characteristics (aspect, elevation, drainage basin, vegetation and topography) to the potentially
impacted areas at Northeast Cape. The background sample locations were therefore selected
from areas outside the property boundary, as shown on Figure 5-16b, but within a 4-mile radius
from the MOC. Accordingly, samples were collected from a wide variety of different locations
in an area of approximately 14.5 square miles around the northeast Cape Complex (See Table 5-
16a).

5.16.2 Data Collection Objectives

The objective of the background samples was to compile a statistically valid
representation of naturally-occurring organic compounds in the project vicinity. These data may
be useful in evaluating whether observed onsite conditions are attributable to anthropogenic
and/or biogenic sources.

5.16.3 Work Plan Variances

The objective of collecting background samples with “similar characteristics to site-
impacted areas at Northeast Cape, but ... located within a reasonable distance from the site” was
difficult to achieve. As evident on Figure 2-2, there is no other area of massive deposition from
asteep valley glacier within areasonable distance of the site. Gravelly surface soil similar to the
site was particularly difficult to find, and three “background” samples were collected from the
gravel quarries used as borrow sources during site development. These quarries are within the
boundary indicated on Figure 5-16, but are on a slope above the site, so were considered to be
less impacted by site activities than down-gradient locations.

5.16.3.1 Background Soil Samples

Although 20 background soil samples were scoped, only eighteen samples were
collected. Of the 18 samples, 9 could be considered “gravelly” and 4 were primarily organic
peat. Bulk density tests were difficult to complete because many of the gravel areas contained
fractured cobbles that would puncture the balloon of a volumeter or preclude driving a cylinder.
Other soil sample locations would fill with water. Seven successful bulk density measurements
were compl eted.
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Because measuring the grainsize of materia that is primarily peat has no recognized
method or application for our objectives, five peaty samples were submitted for anaysis of
organic content by ignition furnace. The three peaty samples with less than 40 percent organics
were also run for grainsize analysis with hydrometer testing, although this can bias the results
high at the fine end of the grainsize distibution Three background soil samples appeared to
contain mineral soil with over 10% fines, and were submitted for grainsize analysis with
hydrometer testing of the fines. Thirteen background soil samples were submitted for sieve
anaysis. A grainsize portion was not collected from one background soil sample location
because there was not enough soil left between the rocks after collecting the analytical sample to
be representative of the analytical sample.

5.16.3.2 Background Sediment Samples

Granular sediments and sediments that were exposed due to low water levels were also
difficult to find. A majority of sediment samples were highly organic, and were collected
through a water column. The soft organic sediments were similar to those found in the
Suqgitughneq River and Estuary. No bulk density tests of sediment were successfully completed.
Due to a misunderstanding after discussing how a meaningful bulk density sample could be
achieved, only two grainsize samples were collected from background sediment locations. One
of these samples was primarily peat and a grainsize analysis was not performed. The other
sample was submitted for full grainsize analysis.

5.16.4 Field Investigation

Background sampling field activities occurred between September 7 and September 13,
2004. A summary of samples collected, including a description of sample location and
classification, is presented in Table 5-16a and sample locations are depicted on Figure 5-17.

Nine surface soil samples (BGSS101, BGSS102, BGSS103, BGSS104, BGSS105,
BGSS107, BGSS110, BGSS113, and BGSS115) were collected from areas with tundra
vegetation beyond the installation boundary. The samples were analyzed for DRO, RRO, GRO,
total organic carbon, and, when practicable, physical soil properties (grain size distribution,
moisture content, and soil bulk density). In addition, a comparison of natural organics and
petroleum derived components was conducted for the DRO and RRO results.

Nine gravel surface soil samples were collected, three of which (Samples BGSS111,
BGSS112, and BGSS114) were collected from the quarry areas to southwest and southeast of
Site 31. The background gravel samples were intended to be similar to the granular soils which
comprise the gravel pads and roads of the former installation. Photograph 16 in Appendix A
shows a sample being collected from a gravel area. The samples were analyzed for DRO, RRO,
GRO, total organic carbon, and, when practicable, physical soil properties (grain size
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distribution, moisture content, and soil bulk density). These samples also underwent a
comparison of natural organics and petroleum derived components for the DRO and RRO
results.

Ten sediment samples were collected from areas beyond the installation boundary. The
samples were analyzed for DRO, RRO, GRO, PAHs, BTEX, total organic carbon, and, when
practicable, physical soil properties (grain size distribution, moisture content, and soil bulk
density). These samples also underwent a comparison of natural organics and petroleum derived
components for the DRO and RRO results.

Ten surface water samples were collected from rivers, streams, creeks, lakes, and ponds
beyond the installation boundary. The surface water sample locations generally coincided with
the sediment sample locations. The water samples were analyzed for DRO, RRO, GRO, PAH,
and BTEX. The PAH and BTEX results were used to calculate TagH and TAH.

5.16.41 IDW

Sampling gloves were placed in the project IDW bag. Water used for decontamination of
hand tools was collected in a 55 gallon drum at camp, then filtered through GAC and discharged
to the surface of the gravel pad.

5.16.4.2 Fidd Observations

The site-impacted areas at Northeast Cape, particularly in the Main Operations Complex,
are an amalgam of building debris, native tundra, beach sand and gravel, quarried rock, and other
environments. The siteis at the base of the only North-facing depositional area of a steep valley
glacier on the northeast cape of St. Lawrence Island. Surface runoff pathways from site-
impacted areas are often difficult to determine, particularly the drainage pathways to the north
and west of the Upper Camp on the mountain crest.

5.16.5 Analytical Results

Table 5-16b summarizes the analytical results for background soil and sediment samples,
and Table 516¢c summarizes the analytical results for water background samples. Table 5-16d
and Appendix B contains the results of the soil material testing (i.e., grainsize classification

graphs).

Of the nine surface soil samples collected from tundra areas, five (Samples BGSS102,
BGSS103, 105, 113, and 115) were primarily organic peat, containing over 29 percent organics
by dry mass as measured by combustion at 450°C. DRO concentrations in these samples ranged
from 205 to an estimated 404 mg/kg, with three of them exceeding the 250mg/kg ADEC cleanup
criterion. RRO concentrations ranged from an estimated 1,260 to an estimated 2,080 mg/kg.
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Higher minera content soils were found beneath the vegetation for Samples BGSS101,
BGSS104, BGSS107, and BGSS110. Concentrations of DRO and RRO varied from below the
PQLs to an estimated 198 mg/kg DRO and an estimated 1,240 mg/kg RRO. All of the detected
DRO and RRO in background samples exhibited characteristics of biogenic hydrocarbons (See
Table D-1 in Appendix D).

Samples BGSS106, BGSS108, BGSS109, BGSS111, BGSS112, BGSS114, BGSS116,
BGSS117, and BGSS118 were collected from exposed coarse granular soils. The highest DRO
and RRO concentrations of all the background samples were measured in Sample BGSS118,
with values of 825 mg/kg DRO, and 5,080 mg/kg RRO. Sample BGSS118 was collected from
an area of beach sand and gravel, however the granular soil was found to overlay peat when an
attempt was made to measure bulk density. DRO concentrations were estimated values at
concentrations less than the PQL for the remaining gravel-area samples. RRO concentrations
ranged from an estimated 18 mg/kg to an estimated 357 mg/kg. The DRO and/or RRO
concentrations, when adequate, were attributed to biogenic hydrocarbons.

Of the ten sediment samples collected from areas beyond the installation boundary,
Samples BGSD101 (and QA replicate BGSD301), BGSD103, and BGSD108 contained
concentrations of DRO in excess of the ADEC soil cleanup criterion. RRO concentrations
ranged from an estimated 524 mg/kg to 4,260 mg/kg for these samples. These hydrocarbons
were assessed to be biogenic in origin. BTEX constituents were not detected above the
laboratory PQLS, however the benzene PQLsS at seven locations exceeded the soil cleanup
criterion. The PQLs are likely elevated due to high moisture contents and organic materials.

Ten surface water samples were collected from streams, creeks, or ponds beyond the
installation boundary. None of the results exceed the applied cleanup criteria. The mgjority of
the GRO, DRO, and RRO results were estimated values below the PQL or not detected above the
PQL. RRO was measured in Samples BGSW103 and BGSW105 at concentrations above the
PQL. RRO was detected at a similar concentration in the associated method blank for sample
BGSW103, however. Two samples (BGSW101 and BGSW104), which were collected from an
area to the West of the Complex, along with an associated QC duplicate (BGSW201) contained
levels of Naphthalene dightly greater than the PQL. Naphthalene was also detected in Sample
BGSW102 at a concentration less than the PQL.
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TABLE 5-16a- SAMPLE LOCATIONS AND DESCRIPTIONS - BACKGROUND

Sample Sample Location Depth

Number** LOCID Date (See Figure 5-16) (feet) Sample Classificationt
Soil Samples
* BGSS101 | BGSS101 | 9/8/04 |Drainage on toe of mountain, WSW of MOC 0.5-0.7 |Brown, dlightly gravelly, silty SAND and organics, moist
* BGSS202 | BGSS101 | 9/8/04 |QC replicate of Sample BGSS101 0.5-0.7 |Brown, dlightly gravelly, silty SAND and organics, moist
* BGSS301 | BGSS101 | 9/8/04 |QA replicate of Sample BGSS101 0.5-0.7 |Brown, dlightly gravelly, silty SAND and organics, moist
* BGSS102 | BGSS102 | 9/8/04 |Flat tundraand lake areato W of western antennas 0.7-0.9 |Dark brown, silty PEAT;
* BGSS103 | BGSS103 | 9/8/04 |Flat tundraand lake areato W of western antennas 0.5-0.7 |Dark brown, silty PEAT;
* BGSS104 | BGSS104 | 9/8/04 |Flat tundraand lake areato W of western antennas 0.4-0.8 |Gray SILT; wet
* BGSS105 | BGSS105 | 9/9/04 |Tundraabove beach, NW of site 0.4-0.5 |Brown PEAT; wet
* BGSS106 | BGSS106 | 9/9/04 |Mid-reach, Tapisaghek River Valley, E of MOC 0.4-0.6 |Brown, gravelly SAND to sandy GRAVEL ; moist, scattered organics
* BGSS107 | BGSS107 | 9/10/04 |Upper Tapisaghek Valley, adjacent to dry creek bed 0-0.2 |Brown, silty SAND; moist, with organics [Loam)]
* BGSS108 | BGSS108 | 9/10/04 |Upper Tapisaghek Valley, in dry creek bed 0-0.2 |Brown, sandy GRAVEL ; moist
* BGSS109 | BGSS109 | 9/10/04 |Upper Tapisaghek Valley, similar to Site 6 0.2-0.4 |Brown, dlightly silty, sandy GRAVEL ; moist, with organics
* BGSS110 | BGSS110 | 9/10/04 |Gravelly tundra above Tapisaghek River Delta 0.1-0.3 |Brown, dlightly silty, gravelly SAND; moist
* BGSS111 | BGSS111 | 9/11/04 |Western gravel quarry, south of MOC 0.1-0.3 |Brown, sandy GRAVEL and cobbles; moist, trace silt and organics
* BGSS112 | BGSS112 | 9/11/04 |Eastern gravel quarry, across from base of tram 0-0.2 |Brown, sandy GRAVEL ; moist
* BGSS113 | BGSS113 | 9/12/04 |E of MOC above Upper Suqi. Lake - tundraw/ berries 0.3-0.5 |Dark brown sandy SILT with PEAT; moist
* BGSS114 | BGSS114 | 9/13/04 |Eastern gravel quarry S of White Alice, N of BGSS112 0.1-0.3 |Brown, silty, sandy GRAVEL ; moist
* BGSS214 | BGSS114 | 9/13/04 |QC replicate of Sample BGSS114 0.1-0.3 |Brown, silty, sandy GRAVEL ; moist
* BGSS314 | BGSS114 | 9/13/04 |QA replicate of Sample BGSS114 0.1-0.3 |Brown, silty, sandy GRAVEL ; moist
* BGSS115 | BGSS115 | 9/13/04 |E of MOC above Upper Suqi. Lake, soil over talus 0.5-0.7 |Dark brown, PEAT; moist
* BGSS116 | BGSS116 | 9/13/04 |E of MOC above Upper Suqi. Lake, gravel in talus 0-0.3 |Brown, sandy GRAVEL ; moist
* BGSS117 | BGSS117 | 9/13/04 |E of MOC above Upper Sugi. Lake - gravel track 0.1-0.3 |Brown, sandy GRAVEL, trace silt; moist
* BGSS118 | BGSS118 | 9/13/04 |Above beach between Cargo Beach and Tapisaghek 0.3-0.5 |Brown, rounded gravelly SAND; moist
Sediment Samples
* BGSD101 | BGW101 | 9/8/04 |Drainage on toe of mountain, WSW of MOC 0.3-0.5 |Dark brown, dlightly silty, gravelly SAND; wet
* BGSD201 | BGW101 | 9/8/04 |QC replicate of Sample BGSD101 0.3-0.5 |Dark brown, dlightly silty, gravelly SAND; wet
* BGSD301 | BGW101 | 9/8/04 |QA replicate of Sample BGSD101 0.3-0.5 |Dark brown, dlightly silty, gravelly SAND; wet
* BGSD102 | BGW102 | 9/8/04 |Flat tundraand lake areato W of western antennas 0-0.2 |Dark brown, silty SAND and organics; wet [Loamy]
* BGSD103 | BGW103 | 9/8/04 |Flat tundraand lake areato W of western antennas 0.1-0.3 |Dark brown PEAT; wet, with roots
* BGSD104 | BGW104 | 9/8/04 |Flat tundraand lake areato W of western antennas 0.2-0.5 |Dark brown, silty PEAT; wet
* BGSD105 | BGW105 | 9/9/04 |Tundraabove beach, NW of site 0-0.2 |Brownto gray SILT; wet, with organics
* BGSD106 | BGW106 | 9/9/04 |Mid-reach, Tapisaghek River Valley, E of MOC 0-0.2 |Brown, silty SAND; wet
* BGSD107 | BGW107 | 9/10/04 |Lower-reach, Tapisaghek River Valley, E of MOC 0.2-0.4 |Brown, dlightly silty SAND; wet

January 2005

32-1-16821, Phase IV RI, Northeast Cape, St. Lawrence Island, Alaska
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TABLE 5-16a- SAMPLE LOCATIONS AND DESCRIPTIONS - BACKGROUND

Sample Sample Location Depth
Number** [ LOCID Date (See Figure 5-16) (feet) Sample Classificationt
Sediment Samples
* BGSD108 | BGW108 | 9/10/04 |Quitlet, smaller stream than Suqi, NW of Tapi. River 0-0.2 |Brown to black, organic SILT; trace sand, rusty algae
* BGSD109 | BGW109 | 9/10/04 |Mid-reach, smaller stream, NW of Tapi. River 0-0.2 |Dark brown, sandy SILT; wet, trace organics
* BGSD110 | BGW110 | 9/12/04 |E of MOC above Upper Suqi. Lake, small pond 0.1-0.3 |Bark brown PEAT; wet, with roots
* BGSD210 | BGW110 | 9/12/04 |QC replicate of Sample BGSD110 0.1-0.3 |Bark brown PEAT; wet, with roots
* BGSD310 | BGW110 | 9/12/04 |QA replicate of Sample BGSD110 0.1-0.3 |Bark brown PEAT; wet, with roots
For size comparison, the Sugi. River was considered a large creek, and
Surface Water Samples Ehe Sugi. Estuzry alarge Iakg.) ’
* BGSW101 | BGW101 | 9/8/04 |Drainage on toe of mountain, WSW of MOC - Clear surface water from small creek
* BGSW201 | BGW101 | 9/8/04 |QC replicate of Sample BGSW101 - Clear surface water from small creek
* BGSW301 | BGW101 | 9/8/04 |QA replicate of Sample BGSW101 - Clear surface water from small creek
* BGSW102| BGW102 | 9/8/04 |Flat tundraand lake areato W of western antennas - Clear surface water from medium-sized lake
* BGSW103| BGW103 | 9/8/04 |Flat tundraand lake areato W of western antennas - Clear surface water from medium-sized lake
* BGSW104| BGW104 | 9/8/04 |Flat tundraand lake areato W of western antennas - Clear surface water from medium-sized creek
* BGSW105| BGW105 | 9/9/04 |Tundraabove beach, NW of site - Clear surface water from small creek
* BGSW106| BGW106 | 9/9/04 |Mid-reach, Tapisaghek River Valley, E of MOC - Clear surface water from small river
* BGSW107| BGW107 | 9/10/04 |Lower-reach, Tapisaghek River Valley, E of MOC - Clear surface water from small river
* BGSW108| BGW108 | 9/10/04 |Quitlet, smaller stream than Suqi, NW of Tapi. River - Clear surface water from medium-sized creek
* BGSW109| BGW109 | 9/10/04 |Mid-reach, smaller stream, NW of Tapi. River - Clear surface water from medium-sized creek
* BGSW110| BGW110 | 9/12/04 |E of MOC above Upper Suqi. Lake, small pond - Clear surface water from small pond

note: Sediment and Surface Water samples were approximately co-located, and were thus given common LOCIDs from BGW101-BGW110

January 2005

KEY DESCRIPTION
* Sample analyzed by the project or QA laboratory (See Tables 5-16b and 5-16c)
*x The full sample number is preceded by "04NE", for example BGSS101 is sample 04NEBGSS101
t Sample classification applies to the portion of the specified sample interval from which the sample was collected

Measurement not recorded or not applicable

LOCID Location Identification: "BGSS101" signifies Background Surface Soil Sample 101

32-1-16821, Phase IV RI, Northeast Cape, St. Lawrence Island, Alaska
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TABLE 5-16b SUMMARY OF SOIL ANALYTICAL RESULTS- BACKGROUND

Sample Type: SURFACE SOIL
B k d S I Location ID: BGSS101 BGSS102 BGSS103 BGSS104 BGSS105 BGSS106 BGSS107 BGSS108 BGSS109 BGSS110 BGSS111
ac g roun am p €s Sample ID:| 04NEBGSS101 | 04NEBGSS201 | 0O4NEBGSS301 | 04NEBGSS102 | 04NEBGSS103 | 04NEBGSS104 | 04NEBGSS105 | 04NEBGSS106 | 04NEBGSS107 | 04ANEBGSS108 | 04NEBGSS109 | 04NEBGSS110 | 04NEBGSS111
So | | Matrix Depth (ft): 0.5-0.7 0.5-0.7 0.5-0.7 0.7-0.9 0.5-0.7 0.4-0.8 0.4-0.5 0.4-0.6 0-0.2 0-0.2 0.2-0.4 0.1-0.3 0.1-0.3
Sample Date: 9/8/2004 9/8/2004 9/8/2004 9/8/2004 9/8/2004 9/8/2004 9/9/2004 9/9/2004 9/10/2004 9/10/2004 9/10/2004 9/10/2004 9/11/2004
Parameter Tested Test Method Units Cleanup Level Primary Duplicate Triplicate
Percent Moisture A2540G / E160.3M % - 155 15.0 13.9 55.5 57.2 49.3 79.9 28.9 23.6 3.9 211 12.4 8.4
Gasoline Range Organics (GRO) AK101 mg/kg 300 2213 2.01J 5.44 1.60J 2.80J 1547 3913 1.56J 1.46J 1.233 1313 0.773J 0.899J
Diesel Range Organics (DRO) AK102 mg/kg 250 2053 18.9J 6.29 2193 4047 198 J 2697 22.33 40.5J 4.01J 50.8J 123 6.25J
Lab Assessment of Hydrocarbon Origint - - - " - - biogenic biogenic biogenic biogenic n n n biogenic " n
Residual Range Organics (RRO) AK103 mg/kg 10,000 (ing) 1753 163 J 65.3 1,260J 2,050 J 1,240 2,080 J 1393 255 1813 3573 76.3 40.4
Lab Assessment of Hydrocarbon Origint - - - " - - biogenic biogenic biogenic biogenic n n n biogenic " n
Aromatic Organic Compounds (BTEX)
Benzene SW8260B ua/kg 20 - - - - - - - - - - - - -
Ethylbenzene SW8260B una/kg 5,500 - - - - - - - - - - - - -
Toluene SW8260B ua/kg 5,400 - - - - - - - - - - - - -
0-Xylene SW8260B ua/kg 78,000 (total Xylenes) - - - - - - - - - - - - -
m & p-Xylenes SW8260B una/kg 78,000 (total Xylenes) - - - - - - - - - - - - -
Polynuclear Aromatic Hydrocarbons (PAH)
Acenaphthene PAH SIM una/kg 210,000 - - - - - - - - - - - - -
Acenaphthylene PAH SIM una/kg 210,000 - - - - - - - - - - - - -
Anthracene PAH SIM ua/kg 4,300,000 - - - - - - - - - - - - -
Benzo(a)anthracene PAH SIM una/kg 6,000 - - - - - - - - - - - - -
Benzo(a)pyrene PAH SIM una/kg 1,000 (ing) - - - - - - - - - - - - -
Benzo(b)fluoranthene PAH SIM una/kg 21,000 - - - - - - - - - - - - -
Benzo(g,h,i)perylene PAH SIM una/kg 1,500,00 - - - - - - - - - - - - -
Benzo(k)fluoranthene PAH SIM una/kg 1,500,00 - - - - - - - - - - - - -
Chrysene PAH SIM una/kg 620,000 - - - - - - - - - - - - -
Dibenzo(a,h)anthracene PAH SIM una/kg 1,000 (ing) - - - - - - - - - - - - -
Fluoranthene PAH SIM ua/kg 2,100,000 - - - - - - - - - - - - -
Fluorene PAH SIM una/kg 270,000 - - - - - - - - - - - - -
Indeno(1,2,3-cd)pyrene PAH SIM una/kg 11,000 (ing) - - - - - - - - - - - - -
Naphthalene PAH SIM una/kg 21,000 - - - - - - - - - - - - -
Phenanthrene PAH SIM una/kg 4,300,000 - - - - - - - - - - - - -
Pyrene PAH SIM una/kg 1,500,000 - - - - - - - - - - - - -
Total Organic Carbon (TOC) SGS SOP mg/kg - 15,200 13,700 - 88,100 164,000 67,800 434,000 7,450 11,800 1,320 46,100 7,660 4,510
Total Metals
Chromium SW6020 mg/kg 26 (total Cr) - - - - - - - - - - - - -
Lead SW6020 mg/kg 400 (ing/inh) - - - - - - - - - - - - -
Mercury SW7471A mg/kg 1.4 - - - - - - - - - - - - -
Zinc SW6020 mg/kg 9,100 - - - - - - - - - - - - -
KEY DESCRIPTION
- Analysis not requested or cleanup level not established
T Refer to Table D-1 in Appendix D for assessment of hydrocarbon origin
" Tentatively identified compounds not reviewed due to low concentratior
% percent
mg/kg milligrams per kilogram
Ha/kg micrograms per kilogram

Cleanup Levels Cleanup values are based on the most stringent ADEC Method 2 default soil cleanup levels listed in 18 ACC 75.341,
Tables B1 and B2 for the "Under 40 inches" precipitation zone.

ing Cleanup level based on ingestion pathway
inh Cleanup level based on inhalation pathway
J Estimated concentration; refer to Appendix C for data qualification information
36 Concentration detected
2900 Reported concentration exceeds the regulatory cleanup leve

[0.0072] Analyte not detected above Practical Quantitation Limit (PQL)
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TABLE 5-16b SUMMARY OF SOIL ANALYTICAL RESULTS- BACKGROUND

Sample Type: SURFACE SOIL SEDIMENT
B k d S I Location ID: BGSS112 BGSS113 BGSS114 BGSS115 BGSS116 BGSS117 BGSS118 BGW101 BGW102
aC g ro u n am p eS Sample ID:| 04NEBGSS112 | 04NEBGSS113 | 04NEBGSS114 * | 04NEBGSS214 | 04ANEBGSS314 | 04NEBGSS115 | 04ANEBGSS116 | 04ANEBGSS117 | 04NEBGSS118 | 04NEBGSD101 | 04NEBGSD201 | 04NEBGSD301 | 04NEBGSD102
SO | | MatriX Depth (ft): 0-0.2 0.3-0.5 0.1-0.3 0.1-0.3 0.1-0.3 0.5-0.7 0-0.3 0.1-0.3 0.3-0.5 0.3-0.5 0.3-0.5 0.3-0.5 0-0.2
Sample Date: 9/11/2004 9/12/2004 9/13/2004 9/12/2004 9/12/2004 9/13/2004 9/13/2004 9/13/2004 9/13/2004 9/8/2004 9/8/2004 9/8/2004 9/8/2004
Parameter Tested Test Method Units Cleanup Level Primary Duplicate Triplicate Primary Duplicate Triplicate
Percent Moisture A2540G / E160.3M % - 7.7 53.9 7.8 8.0 45 64.1 9.2 9.8 79.6 89.4 83.6 90.02 86.5
Gasoline Range Organics (GRO) AK101 mg/kg 300 0.756 J 4.87J 1.25J - - 9.29J 1.04J 0.881J 4400 4.04 ] [13.2] 3.68J 6.49J
Diesel Range Organics (DRO) AK102 mg/kg 250 6.29J 379 5.95J 6.60J 2.99J 205 15.9J 8.09J 82517 661 J 1193 314 1353
Lab Assessment of Hydrocarbon Origint - - - n biogenic n " - biogenic n " biogenic biogenic biogenic - biogenic
Residual Range Organics (RRO) AK103 mg/kg 10,000 (ing) 42.8 1,910 28.6 44.8 184 1,440 79.7 62.2 5,080 J 2,050 524 928 613
Lab Assessment of Hydrocarbon Origint - - - n biogenic n " - biogenic n " biogenic biogenic biogenic - biogenic
Aromatic Organic Compounds (BTEX)
Benzene SW8260B ug/kg 20 - - - - - - - - - [164] [68.6] [1000] [143]
Ethylbenzene SW8260B ug/kg 5,500 - - - - - - - - - [315] [132] [1000] [275]
Toluene SW8260B ug/kg 5,400 - - - - - - - - - [630] [264] [1000] [550]
0-Xylene SW8260B ua/kg 78,000 (total Xylenes) - - - - - - - - - [315] [132] [3001] [275]
m & p-Xylenes SW8260B una/kg 78,000 (total Xylenes) - - - - - - - - - [630] [264] [550]
Polynuclear Aromatic Hydrocarbons (PAH)
Acenaphthene PAH SIM ug/kg 210,000 - - - - - - - - - [1000] [633] 1207 [717]
Acenaphthylene PAH SIM ug/kg 210,000 - - - - - - - - - [1000] [633] [200] [717]
Anthracene PAH SIM ug/kg 4,300,000 - - - - - - - - - [1000] [633] [200] [717]
Benzo(a)anthracene PAH SIM una/kg 6,000 - - - - - - - - - [1000] [633] [200] [717]
Benzo(a)pyrene PAH SIM una/kg 1,000 (ing) - - - - - - - - - [1000] [633] [200] [717]
Benzo(b)fluoranthene PAH SIM una/kg 21,000 - - - - - - - - - [1000] [633] [200] [717]
Benzo(g,h,i)perylene PAH SIM una/kg 1,500,00 - - - - - - - - - [1000] [633] 40.1J [717]
Benzo(k)fluoranthene PAH SIM una/kg 1,500,00 - - - - - - - - - [1000] [633] [200] [717]
Chrysene PAH SIM ug/kg 620,000 - - - - - - - - - [1000] [633] [200] [717]
Dibenzo(a,h)anthracene PAH SIM una/kg 1,000 (ing) - - - - - - - - - [1000] [633] [200] [717]
Fluoranthene PAH SIM ug/kg 2,100,000 - - - - - - - - - [1000] [633] [200] [717]
Fluorene PAH SIM ug/kg 270,000 - - - - - - - - - [1000] [633] [200] [717]
Indeno(1,2,3-cd)pyrene PAH SIM una/kg 11,000 (ing) - - - - - - - - - [1000] [633] [200] [717]
Naphthalene PAH SIM ug/kg 21,000 - - - - - - - - - [1000] [633] 147 [717]
Phenanthrene PAH SIM ug/kg 4,300,000 - - - - - - - - - [1000] [633] [200] [717]
Pyrene PAH SIM ug/kg 1,500,000 - - - - - - - - - [1000] [633] [200] [717]
Total Organic Carbon (TOC) SGS SOP mg/kg - 4,780 93,600 3,740 - - 269,000 11,700 6,070 319,000 193,000 220,000 - 255,000
Total Metals
Chromium SW6020 mg/kg 26 (total Cr) - - 9.11 11.9 7.86J - - - - - - - -
Lead SW6020 mg/kg 400 (ing/inh) - - 15.4J 15.1J 16.5J - - - - - - - -
Mercury SW7471A mg/kg 1.4 - - 0.0151J [0.0433] 0.0104 J - - - - - - - -
Zinc SW6020 mg/kg 9,100 - - 28.0 33.4 28.1J - - - - - - - -
note: Sediment and Surface Water samples were co-located, and were thus given common LOCIDs from BGW101-BGW110
KEY DESCRIPTION
- Analysis not requested or cleanup level not established
) Refer to Table D-1 in Appendix D for assessment of hydrocarbon origin
A Tentatively identified compounds not reviewed due to low concentratior
% percent
mg/kg milligrams per kilogram
pg/kg micrograms per kilogram

Cleanup Levels Cleanup values are based on the most stringent ADEC Method 2 default soil cleanup levels listed in 18 ACC 75.341,
Tables B1 and B2 for the "Under 40 inches" precipitation zone.

ing Cleanup level based on ingestion pathway

inh Cleanup level based on inhalation pathway

J Estimated concentration; refer to Appendix C for data qualification information

36 Concentration detected

2900 Reported concentration exceeds the regulatory cleanup leve

[0.0072] Analyte not detected above Practical Quantitation Limit (PQL)
[0.037] Analyte not detected above Practical Quantitation Limit (PQL); PQL exceeds the regulatory cleanup leve

*

Matrix Spike / Matrix Spike Duplicate (MS/MSD)

June 2005 32-1-16821, Phase IV RI, Northeast Cape, St. Lawrence Iland, Alaska Table5-16b / Page 2 of 3



TABLE 5-16b SUMMARY OF SOIL ANALYTICAL RESULTS- BACKGROUND

Sample Type: SEDIMENT SAMPLES
B aC k ro n d Sam Ies Location ID: BGW103 BGW104 BGW105 BGW106 BGW107 BGW108 BGW109 BGW110
g u p Sample ID:| 04NEBGSD103 | 04NEBGSD104 | 04NEBGSD105 | 04NEBGSD106 | 04NEBGSD107 | 04NEBGSD108 | 04NEBGSD109 | 04NEBGSD110 | 04NEBGSD210 | 04NEBGSD310
SO | | MatriX Depth (ft): 0.1-0.3 0.2-0.5 0-0.2 0-0.2 0.2-0.4 0-0.2 0-0.2 0.1-0.3 0.1-0.3 0.1-0.3
Sample Date: 9/8/2004 9/8/2004 9/9/2004 9/9/2004 9/10/2004 9/10/2004 9/10/2004 9/12/2004 9/12/2004 9/12/2004
Parameter Tested Test Method Units Cleanup Level Primary Duplicate Triplicate
Percent Moisture A2540G / E160.3M % - 85 31.8 84.7 4.6 23.9 67.8 37.3 87.1 - -
Gasoline Range Organics (GRO) AK101 mg/kg 300 12.3J 0.897J 4.56J 1.37J 0.677J 2.00J 2113 4251 - -
Diesel Range Organics (DRO) AK102 mg/kg 250 798J 98.7 178 3.84J 2431 399J 160 104 J - -
Lab Assessment of Hydrocarbon Origint - - - biogenic biogenic biogenic n n biogenic biogenic biogenic - -
Residual Range Organics (RRO) AK103 mag/kg 10,000 (ing) 4,260 J 494 1,220 17.23 59.2 1,650 J 1,270J 784 - -
Lab Assessment of Hydrocarbon Origint - - - biogenic biogenic biogenic n n biogenic biogenic biogenic - -
Aromatic Organic Compounds (BTEX)
Benzene SW8260B ug/kg 20 [198] [19.6] [107] [15.1] [8.78] [43.1] [23.2] [102] [12.7] (wet) [100] (wet)
Ethylbenzene SW8260B ug/kg 5,500 [380] [37.7] [206] [28.9] [16.9] [82.8] [44.5] [196] [24.4] (wet) [100] (wet)
Toluene SW8260B ug/kg 5,400 [761] [75.4] [412] [57.9] [33.8] [166] [89.1] [392] 16.6 J (wet) [100] (wet)
o-Xylene SW8260B ug/kg 78,000 (total Xylenes) [380] [37.7] [206] [28.9] [16.9] [82.8] [44.5] [196] [24.4] (wet) [100] (wet)
m & p-Xylenes SW8260B ug/kg 78,000 (total Xylenes) [761] [75.4] [412] [57.9] [33.8] [166] [89.1] [392] [48.9] (wet) [200] (wet)
Polynuclear Aromatic Hydrocarbons (PAH)
Acenaphthene PAH SIM ug/kg 210,000 [660] [74.4] [328] [5.22] [6.55] [306] [79.3] [47.8] - -
Acenaphthylene PAH SIM ug/kg 210,000 [660] [74.4] [328] [5.22] [6.55] [306] [79.3] [47.8] - -
Anthracene PAH SIM ug/kg 4,300,000 [660] [74.4] [328] [5.22] [6.55] [306] [79.3] [47.8] - -
Benzo(a)anthracene PAH SIM una/kg 6,000 [660] [74.4] [328] [5.22] [6.55] [306] [79.3] [47.8] - -
Benzo(a)pyrene PAH SIM ug/kg 1,000 (ing) [660] [74.4] [328] [5.22] [6.55] [306] [79.3] [47.8] - -
Benzo(b)fluoranthene PAH SIM ug/kg 21,000 [660] [74.4] [328] [5.22] [6.55] [306] [79.3] [47.8] - -
Benzo(g,h,iperylene PAH SIM ug/kg 1,500,00 [660] [74.4] [328] [5.22] [6.55] [306] [79.3] 47.11 - -
Benzo(k)fluoranthene PAH SIM ug/kg 1,500,00 [660] [74.4] [328] [5.22] [6.55] [306] [79.3] [47.8] - -
Chrysene PAH SIM ug/kg 620,000 [660] [74.4] [328] [5.22] [6.55] [306] [79.3] [47.8] - -
Dibenzo(a,h)anthracene PAH SIM una/kg 1,000 (ing) [660] [74.4] [328] [5.22] [6.55] [306] [79.3] [47.8] - -
Fluoranthene PAH SIM ug/kg 2,100,000 [660] [74.4] [328] [5.22] [6.55] [306] [79.3] [47.8] - -
Fluorene PAH SIM ug/kg 270,000 [660] [74.4] [328] [5.22] [6.55] [306] [79.3] [47.8] - -
Indeno(1,2,3-cd)pyrene PAH SIM ug/kg 11,000 (ing) [660] [74.4] [328] [5.22] [6.55] [306] [79.3] [47.8] - -
Naphthalene PAH SIM ug/kg 21,000 [660] [74.4] [328] [5.22] [6.55] [306] [79.3] [47.8] - -
Phenanthrene PAH SIM ug/kg 4,300,000 [660] [74.4] [328] [5.22] [6.55] [306] [79.3] [47.8] - -
Pyrene PAH SIM ug/kg 1,500,000 [660] [74.4] [328] [5.22] [6.55] [306] [79.3] [47.8] - -
Total Organic Carbon (TOC) SGS SOP mg/kg - 384,000 31,800 373,000 658 3,060 171,000 57,300 311,000 - -
Total Metals
Chromium SW6020 mg/kg 26 (total Cr) - - - - - - - - - -
Lead SW6020 mg/kg 400 (ing/inh) - - - - - - - - - -
Mercury SW7471A mg/kg 1.4 - - - - - - - - - -
Zinc SW6020 mg/kg 9,100 - - - - - - - - - -
note: Sediment and Surface Water samples were co-located, and were thus given common LOCIDs from BGW101-BGW110
KEY DESCRIPTION
- Analysis not requested or cleanup level not established
) Refer to Table D-1 in Appendix D for assessment of hydrocarbon origin
A Tentatively identified compounds not reviewed due to low concentratior
% percent
mg/kg milligrams per kilogram
pg/kg micrograms per kilogram
Cleanup Levels Cleanup values are based on the most stringent ADEC Method 2 default soil cleanup levels listed in 18 ACC 75.341,
Tables B1 and B2 for the "Under 40 inches" precipitation zone.
ing Cleanup level based on ingestion pathway
inh Cleanup level based on inhalation pathway
J Estimated concentration; refer to Appendix C for data qualification information
36 Concentration detected
2900 Reported concentration exceeds the regulatory cleanup leve
[0.0072] Analyte not detected above Practical Quantitation Limit (PQL)
[0.037] Analyte not detected above Practical Quantitation Limit (PQL); PQL exceeds the regulatory cleanup leve
(wet) Result reported on a wet weight basis
June 2005 32-1-16821, Phase IV RI, Northeast Cape, St. Lawrence Iland, Alaska

SHANNON & WILSON, INC.
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TABLE 5-16c SUMMARY OF WATER ANALYTICAL RESULTS- BACKGROUND

SHANNON & WILSON, INC.

June 2005

Cleanup Levels

J
0.658 B
[0.0549] B
36
[0.0072]
*

Cleanup values are based on ADEC groundwater cleanup levels listed in 18 ACC 75.345, Table C and, for
TAH/TAQH, surface water levels in 18 AAC 70.
Estimated concentration; refer to Appendix C for data qualification information

Analyte concentration biased due to detection in method, trip, or equipment blank
Result qualified as not detected due to method, trip, or equipment blank detection
Concentration detected
Analyte not detected above Practical Quantitation Limit (PQL)
Matrix Spike / Matrix Spike Duplicate (MS/MSD)

TAH equals the sum of BTEX analyte concentrations estimated below the PQL or detected above the PQL, plus
1/2 the PQL of analytes not reported above the Method Detection Limit (MDL).

TAgH equals the sum of BTEX and PAH analyte concentrations estimated below the PQL or detected above the

PQL, plus 1/2 the PQL of analytes not reported above the Method Detection Limit (MDL).

32-1-16821, Phase IV RI, Northeast Cape, St. Lawrence Iland, Alaska

Table5-16¢/ Page1 of 1

Sample Type: SURFACE WATER
B aC k ro n d Sam | eS Location ID: BGW101 BGW102 BGW103 BGW104 BGW105 BGW106 BGW107 BGW108 BGW109 BGW110
g u p Sample ID:| 04NEBGSW101 | 04NEBGSW201 | 04NEBGSW301 | 04NEBGSW102 | 04NEBGSW103 | 04NEBGSW104 | 04NEBGSW105 | 04ANEBGSW106 | 0O4ANEBGSW107 | 0O4NEBGSW108 | 04NEBGSW109 | 04ANEBGSW110 *
Water Matrix Depth (1) " " N " N " N " p p p p
Sample Date: 9/8/2004 9/8/2004 9/8/2004 9/8/2004 9/8/2004 9/8/2004 9/9/2004 9/9/2004 9/10/2004 9/10/2004 9/10/2004 9/12/2004
Parameter Tested Test Method Units Cleanup Level Primary Duplicate Triplicate
Gasoline Range Organics (GRO) AK101 mg/L 1.3 0.0105J [0.090] 0.0145J 0.0196 J 0.0165J 0.0342J 0.0106 J [0.090] 0.0334J 0.0204 J 0.0178J 0.0230J
Diesel Range Organics (DRO) AK102 mg/L 15 [0.337] B [0.330] B 0.0289 J [0.303] B [0.326] B [0.330] B 0.175J 0.0813J 0.0714J 0.136 J 0.144J 0.165J
Residual Range Organics (RRO) AK103 mg/L 1.1 [0.562] B [0.549] B [0.75] [0.505] B 0.658 B [0.549] B 0.58 0.354J 0.21J 0.311J 0.335J 0.451J
Aromatic Organic Compounds (BTEX)
Benzene SW8260B ug/L 5 [0.4] [0.4] [0.5] [0.4] [0.4] [0.4] [0.4] [0.4] [0.4] [0.4] [0.4] [0.4]
Ethylbenzene SW8260B ug/L 700 [1] [1] [1] [1] [1] [1] [1] [1] [1] [1] [1] [1]
Toluene SW8260B ug/L 1,000 [1] [1] [1] [1] [1] [1] [1] [1] [1] [1] [1] [1]
0-Xylene SW8260B pg/L 10,000 (Total Xylenes) [1] [1] [1] [1] [1] [1] [1] [1] [1] [1] [1] [1]
m & p-Xylenes SW8260B pg/L 10,000 (Total Xylenes) [2] [2] [2] [2] [2] [2] [2] [2] [2] [2] [2] [2]
Polynuclear Aromatic Hydrocarbons (PAH SIM)
Acenaphthene PAH SIM ug/L 2,200 [0.0562] [0.0543] [0.1] [0.0549] [0.0538] [0.0538] [0.0575] [0.0538] [0.0549] [0.0575] [0.0549] [0.0538]
Acenaphthylene PAH SIM ug/L 2,200 [0.0562] [0.0543] [0.1] [0.0549] [0.0538] [0.0538] [0.0575] [0.0538] [0.0549] [0.0575] [0.0549] [0.0538]
Anthracene PAH SIM ug/L 11,000 [0.0562] [0.0543] [0.1] [0.0549] [0.0538] [0.0538] [0.0575] [0.0538] [0.0549] [0.0575] [0.0549] [0.0538]
Benzo(a)anthracene PAH SIM ug/L 1 [0.0562] [0.0543] [0.01] [0.0549] [0.0538] [0.0538] [0.0575] [0.0538] [0.0549] [0.0575] [0.0549] [0.0538]
Benzo(a)pyrene PAH SIM ug/L 0.2 [0.0562] [0.0543] [0.01] [0.0549] [0.0538] [0.0538] [0.0575] [0.0538] [0.0549] [0.0575] [0.0549] [0.0538]
Benzo(b)fluoranthene PAH SIM ug/L 1 [0.0562] [0.0543] [0.01] [0.0549] [0.0538] [0.0538] [0.0575] [0.0538] [0.0549] [0.0575] [0.0549] [0.0538]
Benzo(g,h,iperylene PAH SIM ug/L 1,100 [0.0562] [0.0543] [0.1] [0.0549] [0.0538] [0.0538] [0.0575] [0.0538] [0.0549] [0.0575] [0.0549] [0.0538]
Benzo(k)fluoranthene PAH SIM ug/L 10 [0.0562] [0.0543] [0.01] [0.0549] [0.0538] [0.0538] [0.0575] [0.0538] [0.0549] [0.0575] [0.0549] [0.0538]
Chrysene PAH SIM ug/L 100 [0.0562] [0.0543] [0.01] [0.0549] [0.0538] [0.0538] [0.0575] [0.0538] [0.0549] [0.0575] [0.0549] [0.0538]
Dibenzo(a,h)anthracene PAH SIM ug/L 0.1 [0.0562] [0.0543] [0.01] [0.0549] [0.0538] [0.0538] [0.0575] [0.0538] [0.0549] [0.0575] [0.0549] [0.0538]
Fluoranthene PAH SIM ug/L 1,460 [0.112] [0.109] [0.1] [0.11] [0.108] [0.108] [0.115] [0.108] [0.11] [0.115] [0.11] [0.108]
Fluorene PAH SIM ug/L 1,460 [0.0562] [0.0543] [0.1] [0.0549] [0.0538] [0.0538] [0.0575] [0.0538] [0.0549] [0.0575] [0.0549] [0.0538]
Indeno(1,2,3-cd)pyrene PAH SIM ug/L 1 [0.0562] [0.0543] [0.01] [0.0549] [0.0538] [0.0538] [0.0575] [0.0538] [0.0549] [0.0575] [0.0549] [0.0538]
Naphthalene PAH SIM ug/L 700 0.104 0.0586 [0.1] 0.0455 J [0.0538] 0.142 [0.0575] [0.0538] [0.0549] [0.0575] [0.0549] [0.0538]
Phenanthrene PAH SIM ug/L 11,000 [0.0562] [0.109] [0.1] [0.11] [0.108] [0.108] [0.115] [0.108] [0.11] [0.115] [0.11] [0.108]
Pyrene PAH SIM ug/L 1,100 [0.0562] [0.0543] [0.1] [0.0549] [0.0538] [0.0538] [0.0575] [0.0538] [0.0549] [0.0575] [0.0549] [0.0538]
Calculated Total aromatic hydrocarbons (TAH) t (see text) ug/L 10 2.7 2.7 2.8 2.7 2.7 2.7 2.7 2.7 2.7 2.7 2.7 2.7
Calculated Total aqueous hydrocarbons (TAgH) (see text) ug/L 15 31 3.2 3.2 3.2 3.2 3.2 3.2 3.2 3.2 3.2 3.2 3.2
note: Sediment and Surface Water samples were co-located, and were thus given common LOCIDs from BGW101-BGW110
KEY DESCRIPTION
- Measurement not recorded or not applicable
mg/L milligrams per liter
ug/L micrograms per liter




TABLE 5-16d SUMMARY OF SOIL TESTING RESULTS - BACKGROUND

SHANNON & WILSON, INC.

B a.C kg ro u n d Sample Type: SURFACE SOIL
Location ID: BGSS101 BGSS102 BGSS103 BGSS104 BGSS105 BGSS106 BGSS107 BGSS108 BGSS109
Sam p | eS Sample ID:| 04NEBGSS101 | 04NEBGSS102 | 04NEBGSS103 | 04NEBGSS104 | 04NEBGSS105 | 04NEBGSS106 | 04NEBGSS107 | 04NEBGSS108 | 04NEBGSS109
- . Depth (ft): 0.5-0.7 0.7-0.9 0.5-0.7 0.4-0.8 0.4-0.5 0.4-0.6 0-0.2 0-0.2 0.2-0.4
Soil Matrix
Sample Date: 9/8/2004 9/8/2004 9/8/2004 9/8/2004 9/9/2004 9/9/2004 9/10/2004 9/10/2004 9/10/2004
Parameter Tested Test Method Units
Soil Material Testing
Moisture Content ASTM D2216 % 16.3 135.6 - 40.9 337.7 9.9 26 2.0 7
Organics (450 C) ASTM D2974 % - 29 57 - 66 - - - -
ASTM D422 or
Sieve Analysis C136 ki See Fig. B-25 See Fig. B-25 - See Fig. B-26 - See Fig. B-26 See Fig. B-26 See Fig. B-27 See Fig. B-27
Hydrometer Analysis ASTM D422 ** See Fig. B-25 See Fig. B-25 - See Fig. B-26 - - See Fig. B-26 - -
Bulk Density ASTM D2167M Kg/m3 1,402 - - - 282.0 1,490 - - -
Bulk Density ASTM D2167M Ibs/ft3 87.5 - - - 17.6 93.0 - - -
Soil Classification USCS SM PT or ML PT ML PT GP SM GW GP
KEY DESCRIPTION
- Analysis not requested
% percent dry weight
GP Poorly-Graded Gravels, Gravel-Sand Mixtures
GP-GM Poorly-Graded Gravel with Silt
GM Silty Gravels, Gravel-Sand-Clay Mixtures
GW Well-Graded Gravels, Gravel-Sand Mixtures, Little or No Fines
ML Inorganic Silts and Very Fine Sands, Rock Flour, Silty or Clayey Fine Sands or Clayey Silts with Slight Plasticity
PT Peat, Humus, Swamp Soils with High Organic Content
SM Silty Sands, Sand-Silt Mixture
SP Poorly-Graded Sand, Gravelly Sands, Little or No Fines

June 2005

32-1-16821, Phase IV RI, Northeast Cape, St. Lawrence Island, Alaska
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TABLE 5-16d SUMMARY OF SOIL TESTING RESULTS - BACKGROUND

SHANNON & WILSON, INC.

B ac kg roun d Sample Type: SURFACE SOIL SEDIMENT
Location ID: BGSS110 BGSS111 BGSS112 BGSS113 BGSS114 BGSS115 BGSS116 BGSS117 BGW102
Sam p | eS Sample ID:| 04NEBGSS110 | 04NEBGSS111 | 04NEBGSS112 | 04NEBGSS113 | 04NEBGSS114 *| 04NEBGSS115 | 04NEBGSS116 | 04NEBGSS117 | 04NEBGSD102
- . Depth (ft): 0.1-0.3 0.1-0.3 0-0.2 0.3-0.5 0.1-0.3 0.5-0.7 0-0.3 0.1-0.3 0-0.2
Soil Matrix
Sample Date: 9/10/2004 9/11/2004 9/11/2004 9/12/2004 9/13/2004 9/13/2004 9/13/2004 9/13/2004 9/8/2004
Parameter Tested Test Method Units Primary
Soil Material Testing
Moisture Content ASTM D2216 % 4.8 4.9 2.3 173.2 5.4 214.0 5.4 6.3 42.2
Organics (450 C) ASTM D2974 % - - - 36 - 38 - - -
ASTM D422 or
Sieve Analysis C136 ki See Fig. B-27 See Fig. B-28 See Fig. B-28 See Fig. B-28 See Fig. B-29 See Fig. B-29 See Fig. B-29 See Fig. B-29 See Fig. B-25
Hydrometer Analysis ASTM D422 ki - - - See Fig. B-28 - See Fig. B-29 - - See Fig. B-25
Bulk Density ASTM D2167M Kg/m3 1,737 - - 379.1 1,851 362.1 - - -
Bulk Density ASTM D2167M Ibs/ft3 108.4 - - 23.7 1155 22.6 - - -
Soil Classification USCS SP GP-GM GP PT or ML GM PT or ML GP-GM GP-GM SM
KEY DESCRIPTION
- Analysis not requested
% percent
GP Poorly-Graded Gravels, Gravel-Sand Mixtures
GP-GM Poorly-Graded Gravel with Silt
GM Silty Gravels, Gravel-Sand-Clay Mixtures
GW Well-Graded Gravels, Gravel-Sand Mixtures, Little or No Fines
ML Inorganic Silts and Very Fine Sands, Rock Flour, Silty or Clayey Fine Sands or Clayey Silts with Slight Plasticity
PT Peat, Humus, Swamp Soils with High Organic Content
SM Silty Sands, Sand-Silt Mixture
SP Poorly-Graded Sand, Gravelly Sands, Little or No Fines

June 2005

32-1-16821, Phase IV RI, Northeast Cape, St. Lawrence Island, Alaska
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SHANNON & WILSON, INC. .
=“' Fig. 5-16a

Geotechnical & Environmental Consultants

Note: All locations approximate, see Appendix D of "Phase IV RI, Northeast Cape, St. Lawrence Island, Alaska" for survey data.
Figure based on previous work. Physical features may not correspond to 2004 field observations.
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6.0 CLOSURE/LIMITATIONS

This report was prepared for the exclusive use of our client and their representatives in
the study of this site. The findings we have presented within this report are based on the limited
research, sampling, and analyses that we conducted. They should not be construed as definite
conclusions regarding the area’s soil, sediment, surface water, or groundwater. It is possible that
our RI activities did not identify the highest concentrations of target COPCs, although our
intention was to sample areas likely to be impacted. As a result, the analyses and sampling
performed can only provide you with our professional judgment as to the environmental
characteristics of this site, and in no way guarantees that an agency or its staff will reach the
same conclusions as Shannon & Wilson, Inc. The data presented in this report should be
considered representative of the time of our site assessment. Changes in site conditions can
occur over time, due to natural forces or human activity. In addition, changes in government
codes, regulations, or laws may occur. Because of such changes beyond our control, our
observations and interpretations may need to be revised.

Shannon & Wilson has prepared the attachments in Appendix H, “Important Information
About Your Geotechnical/Environmental Report,” to assist you and others in understanding the
use and limitations of our report.

You are advised that various state and federal agencies (ADEC, EPA, etc.) may require
“the reporting of this information. Shannon & Wilson does not assume the responsibility for
reporting these findings and therefore has not, and will not, disclose the results of this study
unless authorized by you or required by law. '

We appreciate this opportunity to be of service. Please contact the undersigned with
questions or comments concerning the contents of this report.

Sincerely,
SHANNON & WILSON, INC.

Written By: Approved By:

Randy Hessong Matthew S. Hemry, P.E.
Engineer/Field Team Leader Senior Associate/Project Engineer

PHASE IV REMEDIAL INVESTIGATION June 2005
Northeast Cape, St. Lawrence Island, Alaska ‘Page 72
U.S. Army Corps of Engineers - Alaska District 32-1-16821
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APPENDIX A

Select Site Photographs




Photograpl 1: A Hercules C-130 Transport operated by Lynden
Air Cargo was used to transport equipment and supplies to the
dte.

Photograpl 2: A temporary camp was constructed on the gravel
pad near the airstrip.

Phase IV RI, Northeast Cape
St. Lawrence Island, Alaska

PHOTOGRAPHS 1 AND 2

June 2005 32-1-16821

=l| SHANNON & WILSON, INC.| a.1
-
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Photograph 3: Typicd vegetation in the Site 1 "Burn Site," study
area, looking north-northeast past field screening location FS1-8
to field camp. No apparent burn area was encountered, so field

screening and surface sampling were performed over a large area
in the vicinity of the gravel pad.

Photograpl 4: Excavated soil at the former pumphouse of
Site 3. Some adjustments to boring locations were necessary.

Wellpoint 03WP103 and Kitnagak Bay are vishle in the
backaround.

Phase IV RI, Northeast Cape
St. Lawrence Island, Alaska

PHOTOGRAPHS 3 AND 4

June 2005 32-1-16821
=l| SHANNON & WILSON, INC.| A-2
-
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Photograph 5: Ice recovered in split-spoon sampler from 5 feet
bgs in Site 3 boring 03B3.

Photograph 6: Site 6 Boring 06B2 completed, cecontaminating
drill auger and rod in aconox solution and rinse water drums on
the drill rig, looking southeast.

Phase IV RI, Northeast Cape
St. Lawrence Island, Alaska

PHOTOGRAPHS 5 AND 6

June 2005 32-1-16821

=" SHANNON & WILSON, INC.| A3
—
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Photograph 7.  Sampling wellpoint 06WP5 with a peristaltic
pump. The boulder field is west of the site, and is one sign of
frost- influenced surface topography.

- R

Photograph 8: Exposed debris at the base of the Site 7 landfill's
southeast side. Soil samples were collected on the bench behind
the pictured person, and to the left of the photo.

Phase IV RI, Northeast Cape
St. Lawrence Island, Alaska

PHOTOGRAPHS 7 AND 8

June 2005 32-1-16821

=l| SHANNON & WILSON, INC.| A4
-
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Photograph 9: Looking nortF-northeast across Site 8 from the
bank of the Sugitughneq River to the Cargo Beach Road/Airport
Access Road intersection. The spring in the foreground and two
locations in the wetland were sampled.

Photograph 10: Conducting the boring for instalation of
Monitoring Well 18MW1 using Tubex type air-rotary drilling on
the regraded surface of the MOC. A cleaned split spoon sampler
is in the foreground, looking southwest.

Phase IV RI, Northeast Cape
St. Lawrence Island, Alaska

June 2005

PHOTOGRAPHS 9 AND 10

32-1-16821

=l| SHANNON & WILSON, INC.| a5
-
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Photograph 11:  Decontaminating a pump after sampling
Monitoring Well MW 88-8 in the Main Operations Complex.
Site 13 surface sample locations are marked with pin flags,

lookina east.

Photograph 12: Preparing to collect near-surface soil samples for

PCB analysis at Site 14, looking south-southeast.

Phase IV RI, Northeast Cape
St. Lawrence Island, Alaska

PHOTOGRAPHS 11 AND 12

June 2005 32-1-16821

=l| SHANNON & WILSON, INC.| A.g
-
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Photograph 13: Sampling the middle reach of the Sugitughneq
River, just downstream of the MOC drainage basin, looking east.

- L

Photograpl  14: Sediment samples were collected from
depositional areas of the Sugitughneq River Estuary with an
Eckman Dredge, looking west-northwest. Tidal influence was not
observed in the estuary, which was essentially a fresh water
impoundment for the duration of the field activities.

Phase IV RI, Northeast Cape
St. Lawrence Island, Alaska

June 2005

PHOTOGRAPHS 13 AND 14

32-1-16821
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Photograph 15: Sampling being performed at the White Alice
Site by hand (left) and drill rig (right). Pipe stand is at the former
tank impoundment, looking north

Photograph 16:  Background soil
sampling in upper Tapisaghak Valley.
Course material similar to that at the
MOC was difficult to find.

Phase IV RI, Northeast Cape

St. Lawrence Island, Alaska

PHOTOGRAPHS 15 AND 16

June 2005 32-1-16821

=l| SHANNON & WILSON, INC.| a.g
-
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APPENDIX B

Boring Logs,

Monitoring Well Construction Details, and

Grain SizeClassification plots




Figure Permanent Designation

APPENDIX B TABLE OF CONTENTS

Borings and Monitoring Wells

Description

B-1a
B-2a
B-3a
B-4a
B-5a
B-6a
B-7a
B-8a
B-%9a
B-10a
B-1l1a
B-12a
B-13a
B-13b
B-14a
B-14b
B-15a
B-16a
B-16b
B-17a
B-18a
B-18b
B-19a
B-19b
B-20a
B-20b
B-21a
B-21b

03B1
03B2
03B3
06B1
06B2
06B3
0cB4
06B5
06B6
10B1
10B2
13B1
17MW1
1I7MW1
18MW1
18MW1
19B1
20MW1
20MW1
22B1
22MW?2
22MW?2
22MW3
22MW3
26MW1
26MW1
26MW3
26MW3

Log of Boring 03B1
Log of Boring 03B2
Log of Boring 03B3
Log of Boring 06B1
Log of Boring 06B2
Log of Boring 06B3
Log of Boring 06B4
Log of Boring 06B5
Log of Boring 06B6
Log of Boring 10B1
Log of Boring 10B2
Log of Boring 13B1
Log of Boring 17MW1
Monitoring Well 17MW1 Construction Detail
Log of Boring 18MW1
Monitoring Well 18MW1 Construction Detail
Log of Boring 19B1
Log of Boring 20MW1
Monitoring Well 20MW1 Construction Detall
Log of Boring 22B1
Log of Boring 22MW?2
Monitoring Well 22MW?2 Construction Detail
Log of Boring 22MW3
Monitoring Well 22MW3 Construction Detail
Log of Boring 26MW1
Monitoring Well 26MW1 Construction Detail
Log of Boring 26MW3
Monitoring Well 26MW3 Construction Detall
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Grain Size Classification

Figure Sample Designation Depth
(OANE ) (Feet)
B-22 13SB103 18.0
20MW1 15.0
22MW3 55
B-23 26MW?2 20
8855101
8855102
B-24 BGSD102
BGSS101
BGSS102
B-25 BGSS104
BGSS106
BGSS107
B-26 BGSS108
BGSS109
BGSS110
B-27 BGSS111
BGSS112
BGSS113
B-28 BGSS114
BGSS115
BGSS116
B-29 BGSS117




ENVIRONMENTAL LOG 16821DRILLF.GPJ S&W GEO1.GDT '6/22/05 -

MATERIAL DESCRIPTION 1=zl 8 oy (gggfgrﬁfvig% megigmgg)
o et g8l =2 == . y
Coordinates: . 'N: 103,997 E: 101,497 “ ‘% E. % o g § A Blows per foot
Elevation: 16.7 Ft. , 1212 « °7 41, o5 5 5 00|
Loose, dark brown, coarse gravelly, silty : S ISR IR
SAND; moist [Fill] RN §
| .
e o ———— ————10 — :
Soft, dark brown, silty PEAT; wet; organic e R 5
(sewage) odor . N A §
U1 A :
L o e ?
sl T E S z
L o - BN
3 Do R :
________________________ 2.8 | 03SH[03 3 L . :
|__Soft, brown, sandy SILT; trace organics; moist _1, L1 2 AN SN ;
Brown, ice rich SILT; with organics; frozen 3.0 8 L N :
o s Lo s :
™ | & 4= — z
[=] Do Dol N
8 - o |
ICE A I L A I \
: 5 — ;
55 — AL g
Bottom of Boring 5.5 g :
Boring Completed 08/18/04 6 :
7
Boring advanced with 8-inch auger
‘ 8 ;
9 i
LEGEND 0 10 20 30 400
*  Sample Not Recovered Av4 Ground Water Level At Time Of Drilling ® PID Reading (ppm)
IC 3" O.D. Split Spoon Sample
B Auger Cuttings
¥ Frozen
NOTES ‘ Phase IV RI, Northeast Cape
1. The stratification lines represent the approximate boundaries between soil types, St. Lawrence Island, Alaska
and the transition may be gradual.
2. The discussion in the text of this report is necessary for a proper understanding of LOG OF BORING 03B1
the nature of subsurface materials.
3. Water level, if indicated above, is for the date specified and may vary. June 2005 32-1-16821
——] HANNON ,INC.|
Bl o i Fig. B-1a




ENVIRONMENTAL LOG 16821DRILLF.GPJ S&W GEO1.GDT 6/22/05

ATERIAL DE T ls| = l=. & Penetration Resistance
MATERIAL DESCRIPTION e é g 25 - (300 To. weight 30" drop)
Coordinates: N: 103,948 E: 101,500 ‘;-)_ 1> E 2= "g_ A Blows per foot
Elevation: 16.5 Ft. al®l & |97 8], 25 50 75 100
Loose, brown, gravelly medium SAND; moist ) SR I I
] to wet; slight weathered hydrocarbon odor bs [ v
yJgEmo_ P8 Wl 13 B
Soft, dark brown silty PEAT; wet b, of St ;
| \‘ I/
ZaN
9
7N
2N 9
\\ II
N
W\,
, 1 o3sgfo1
————————— e ——— —————————{3g fr
Soft, brown to stiff dark grey SILT; wet to
frozen and ice rich 32 . :
- - M35 HH - :
Gray :SILT; frozen; with lenses of water ice 1/2 :
inch thick at 5! bgs, decreasing lense - :
thickness with depth . :
;| 17)
__ 6
7 N
‘ 75 P4 U
Bottom of Boring 7.5
Boring Completed 08/18/04 8
9
Bering advanced with Tubex air/rotary
LEGEND 0 10 20 30 408
*  Sample Not Recovered ¥ Ground Water Level At Time Of Drilling ® PID Reading (ppm)
IC 3" O.D. Split Spoon Sample )
B Auger Cuttings
- Frozén
NOTES Phase IV Ri, Northeast Cape
1. The stratification lines represent the approximate boundaries between soil types, St. Lawrence Island; Alaska
~and the transition may be gradual.
2. The discussion in the text of this report is necessary for a proper understanding of LOG OF BORING 03B2
the nature of subsurface materials. :
3. Water level, if indicated above, is for the date specified and may vary. June 2005 32-1-16821
‘ — SHANNON & WILSON, INC.| :
=|I Geotechnical and Environmental Consultant Flg' B-2a




ENVIRONMENTAL LOG 16821DRILLF.GPJ S&W GEO1.GDT: 6/22/05

MATERIAL DESCRIPTION [T 8 Ty L (gggféfav’fflg% ﬁeglg}%f;gg)
- ) | Q. IJ =
Coordinates: N: 104,003 E: 101,484 & £ 2 g a A Biows per foot
. ‘ @ Q G} O ‘
Elevation: 15.9 Ft. 1 a o o |y 25 50 5 1 O(i
Loose, brown, gravelly medium SAND; moist I
to wet; weathered diesel odor [Fill]
———————————————————————— {10 - 1
Soft dark brown alternating layers of SILT I
and PEAT; wet; mild hydrocarbon and sewage Ve
odors )
03SH05
2
I s -1 L T ML A T T — — — 2.5 v"]"' 'JJ"
Soft, dark brown, silty PEAT; wet =
, , o
N D 3
N
N7
| o3s8f08
[, "\
_ _\ /— 4
- n 4.2 I
ICE and brown, sandy PEAT; frozen; in 42 [
approximately. 3-inch lenses 2N B
N
o , _\ T 5
5.2 ’
ICE '
s3
6
Bes | AL
7 Bottom of Boring - 65
Boring Completed 08/18/04 7
8
Boring advanced with 8-inch auger
' 9
I oLl Dol ool . oL
LEGEND 0 10 20 30 40
* Sample Not Recovered g  Ground Water Level At Time Of Drilling ® PID Reading (ppm)
IC 3" O.D. Split Spoon Sample )
B Auger Cuttings
B Frozen
NOTES Phase IV Rl, Northeast Cape
1. The stratlﬁcatlon lines represent the approxnmate boundaries between soil types, St. Lawrence Island, Alaska
and the transition may be gradual.
2. The discussion in the text of this reportiis necessary for a proper understanding of LOG OF BORING 03B3
the nature of subsurface materials.
3. Water level, if indicated above, is for the date specified and may vary. June 2005 32-1-16821
&S5 BNl SHANNON & WILSON, INC.| g
=II' Geotechnical and Environmental Consultants Flg' B'33




ENVIRONMENTAL LOG 16821DRILLE.GP.J S&W GEO1.GDT 6/22/08

- MATERIAL DESCRIPTION =13 8 o O (gggfépavtvig% megig}adr;g% |
. 1 £ ¢ | 1 3=  c . : y O\
Coordinates: = N:101,278  E: 99,703 51§ E g2 x5 A Blows per foot
Elevation: 47.1 Ft. ‘ al?l o o |, - 0 715 100“
- [ \Lichen, stunted woody plants VA Al XS 1
1 Medium dense, It. brown, silty, sandy coarse : ;O s1 B
GRAVEL and cobbles; moist to wet OQ
p
o()
>OO
P
0y %
ke g[ 8
o (] oesH
s
L, O
. [
___‘_"—_(_i___b'TI_S_AT\IB' —————————— too 50
Medium dense, silty ; wet ]H %sﬁz
15 F
Bottom of Boring
Boring Completed 8/21/04
Boring advanced with 8-inch auger / air hammer
30
LEGEND 0 10 20 30 40
* Samp'le Not Recovered \v4 Ground Water Level At Time Of Drilling ® PID Reading (ppm)
IC 3" 0.D. Split Spoon Sample
B Auger Cuttings
: NOTES Phase IV RI, Northeast Cape
1. The stratification lines represent the approximate boundaries between soil types, St. Lawrence Island, Alaska
and the transition may be gradual. -
2. The discussion in the text of this report is necessary for a proper understanding of LOG OF BORING 06B1
the nature of subsurface materials.
3. Water level, if indicated above, is for the date specified and may vary. June 2005 32.1-16821
] SHANNON & WILSON, INGC.| p:
=lll Geotechnlcal and Environmental Consultanty Flg' B'4a




Depth; Ft. | =

Penetration Resistance

Medlum dense, lt. gray, slightly silty fine to
medlum,SAND, and cobbles; wet

‘Bottom of Boring
Boring Completed 8/19/04

Boring advanced with Tubex air/rotary

‘ENVIRONMENTAL LOG- 16821DRILLF.GPJ S8W.-GEO1.GDT 6/22/05 -

o

9.0

16.0 |-

- - MATERIAL DESCRIPTION é 2 S8 (300 1b. weight, 30" drop)
Coordinates: N; 101,128 E: 99,758 = g 8 g "% A Blows per foot
Elevation: ,‘46.6 ‘Ft. . . (73] Ia) lo 25 50 75 10&
Medium dense, brown coarse SAND and o) 1 BN IR DR
cobbles / boulders; moist to wet '_o;ﬁ-_',(
‘ )o s1 B
\ 6
¥
g

ck in shoe .

30

LEGEND
*  Sample Not Recovered ' v Ground Water Level At Time Of Drilling ® PID Reading (ppm)
IC 3" 0.D. Spiit Spoon Sample
B Auger Cuttings
NOTES Phase IV RI; Northeast Cape
1. The stratification lines represent the approximate boundanes between soil types, St. Lawrence Island, Alaska
and the fransition may be gradual.
2. The discussion in the text of this report is necessary for a proper understanding of LOG OF BORING 06B2
the nature of subsurface materials. )
3. Water level, if indicated above, is for the date specified and may vary. June 2005 32-1-16821
S SHANNON & WILSON, INC.|
=|| Geotechnical and Environmental Consultanty Flg' B-5a
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ENVIRONMENTAL LOG. 16821DRILLF.GPJ- S&W.GEO1.GDT 6/22/05

T e — 6.5

C L MATE : L|s @ o . L Penetration Resi e
MA'I"E.vRIAL DESCRIPTION = 'é % E % '-_c'- (300 lb.aweirg]]ht, gg}%nrgp)
qurdi_nates: 5 N:101,105 E: 99,712 i 7;-).‘ U>), E 1 8; ‘% A -Blows perfoot
Elevation: 46.1 Ft |al™ @ oy 25 50
Brown, sandy SiLT; moist los s B Sl
Boulders and Cobbles . '
D 3.0 )
Dense, brown, sub-angular gravelly, fine i 065}'{’3
sandy.SILT; with cobbles; moist 45 D ‘ v
“ Dense, It. gray, silty, sandy GRAVEL; wet A g 5
b;”ossﬂm 3

Dense, It. gray, angular SAND and cobbles;
wet; varying trace to.slight silt and gravel
contents -

3.5 hours to advance boring

Bottom of Boring
Boring Completed 8/20/04

Boring advanced with 8-inch auger / air hammer

30

LEGEND

*  Sample Not Recovered A4 Ground Water Level At Time Of Drilling

1L 3".0.D. Split Spoon Sample
B Auger Cuttings

NOTES

1. The stratification lines represent the approximate boundaries between soil types,
and the transition may be gradual.

2. The discussion in the text of this report is necessary for a proper understanding of
the nature of subsurface materials.

3. Water level, if indicated above, is for the date specified and may vary.

0 10 20 30 40
@ PID Reading {ppm)

Phase IV RI, Northeast Cape
St. Lawrence Island, Alaska

LOG OF BORING 06B3

June 2005 32-1-16821

r | SHANNON & WILSON, INC.]| :
=II' Geotechnical and Environmental Consuhan'ﬁ Flg' B'6a




ENVIRONMENTAL LOG 16B21DRILLF.GPJ S&W GEO1.GDT 6/22/05

; rs ' 1£ s @a . T Penetration Resistance
Coordinates: N: 101,126 E: 99,645 o § s % 2 2 § A Blows per foot
Elevation: A7.3Ft. R o B ] o e} o5

Tundra vegetation and SILT o5 2] N
Dense, brown, silty GRAVEL and cobbles; ’
moist
, - 45 06SB/j05
‘Dense, brown, silty, gravelly SAND and
: AY4
cobbles; moist to wet s2 S
o«
- e — — e e 9.0}
Medium dense to dense, It. brown, slightly
silty, angular gravelly SAND; wet o f ss}Eﬁ
: : : o O
' 1.5 =
. ‘Bottom of Boring
* Boring Completed 8/20/04
Boring advanced with 8-inch auger / air hammer
| LEGEND 0 10 20 30 40
*  Sample Not Recovered Av4 Ground Water Level At Time Of Drilling ® PID Reading (ppm)
IL 3" O.D. Spiit Spoon Sample
B  Auger Cuttings
NOTES Phase IV RI, Northeast Cape
1. The stratification lines represent the approximate boundaries between soil types, St. Lawrence Island, Alaska
and the transition may be gradual.
2. The discussion in the text of this report is necessary for a proper understanding of LOG OF BORING 06B4
the nature of subsurface materials.
3. Water feve), if indicated above, is for the date specified and may vary. June 2005 32.1-16821
_— .
Sl o & S aN. e Fig. B-7a




_ENVIRONMENTAL LOG 16821DRILLF.GPJ S8W GEO1.GDT 6/22/05- .- -~ v - -

MATERIAL DESCRIPTION | 2 . i@ Penetration Resistance
‘ M RIALDES 0 = %. 58 - (300 Ib. weight, 30" drop)
Coordinates:  * N:101,205 . E: 99,607 1381 £ o g = A Blows per foot
Elevation: 46" Ft' 31 B o 3 '
0 25 50 75 100
Thin tundra vegetatlon on Boulders and : S I B
Cobbles
T — n 3.0
Medium dense, brown, silty GRAVEL and s1 ]I
cobbles; moist
Fammn oS e — e — — 5.0
S, it brown o reddish brown, sandy SILT; 063%7
frace: gravel, moist
———————————————————————— 8.0 ¥
Dense It brown silty GRAVEL and cobbles; S
‘wet- S
oss}l%e
- 115
.~ .Bottom of Boring ‘
Boring Completed 8/21/04
Boring advanced with 8-inch auger / air hammer
LEGEND 0 10 20 30 40}
*  Sample Not Recovered ¥ Ground Water Level At Time Of Drilling ® PID Reading (ppm)
IT 3" O.D. Split Spoon Sample
B: Auger Cuttings
NOTES Phase IV R, Northeast Cape
1. The stratification lines represent the approximate boundaries between soil types, St. Lawrence Island, Alaska
and the transition may be graduat.
2. The discussion in the text of this report is necessary for a proper understanding of LOG OF BORING 06B5
the nature of subsurface materials.
‘3. Watgr level, if indicated above, is for the date specified and may vary. June 2005 32-1-16821
&= SHANNON & WILSON, INC.| p:
=ll Geotechnlcal and Environmental Consultar4 Flg' B'aa




ENVIRONMENTAL LOG--16821DRILLF.GPJ S&W GEO1.GDT-6/22/05

IC. 3" O.D. Split Spoon Sample -
B Auger Cuttings

NOTES

1.The stratiﬁﬁtan lines represent the approximate boundaries between soil types,
and the transition may be gradual.

2. The discussion in the text of this reportis necessary for a proper understanding of
the nature of subsurface materials.

3. Water level, if indicated above, is for the date specified and may vary.

*  Sample Not Recovered v Ground Water Level At Time Of Drilling

MATERIAL DESCRIPTION L_,: F3 % ‘§§ t (ggg?tt{avt‘;g% rlif;gl()s't'acjrlgg)
Coordinates: ' N:101,263  E: 99,638 <1E] € 62 2 A Blows per foot
. O @ O O ]
‘Elevation: 47.2 Ft. o™ n ol 0 25 50 75 100}
Tundra vegetation and topsoil on bouiders. 0.8 p R B B
I Topsoil would fall between gaps in rocks to ,/"_' ’
~§ \while.advancing augerto 5.5 _ _ _ _ _ _ _ /
‘Stiff, brown and gray, slightly gravelly SILT
and boulders; moist to-wet
| "Stiff, brown, gray, and rusty orangs, slightly | g
gravelly SILT; moist to wet; thin lenses of dark
gray, fine SAND from 6.5 1o 8 ft.
115
‘Bottom of Boring
Boring Completed 8/21/04
Boring advanced with 8-inch auger / air hammer
LEGEND 0 10 20 30 401
@ PID Reading (ppm)

Phase IV R, Northeast Cape
St. Lawrence Island, Alaska

LOG OF BORING 06B6

June 2005 32-1-16821
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. MATERIAL DESCRIPTION

Boring Completed 8/23/04

Boring advanced with 8-inch auger

| £ S ) o . iC ‘ Penetration Resistance
e e |8l = 58 ¢ (300 Ib. weight, 30" drop)
Coordinates: -, N: 98,303 E: 96,866 2|5| E ‘ 9; a. A :Blows perfoot
Elevation: 73.2 Ft. ‘ |18 @. & o~ 8
Medium dense, brown, slightly silty, gravelly o] 31'JJL
SAND; trabe organics (roots); moist [Fill] 15 o({
Hydrocarbon (used motor oil?) odor_ _ _ _ /
Medium dense, dark brown to orange-brown,
slightly silty, gravelly SAND; trace organics '}'f‘.‘_
(roots); moist . - ¢ €
103%4
o
| 25
" Dense, dark brown o gray, sifty, gravelly | i ws%s
SAND; moist; with cobbles o
Some . sand described as crumbly rock, and )a
wet silt on .outside of sampler suggest frozen -
ground ]
‘Groundwater suspected at 7.5 ft. based on f’};f
10MWA1 e 108%6
‘ 165 S A4
Bottom of Boring 2

-ENVIRONMENTAL LOG -16821DRILLF.GPJ -S8W GEQ1.GDT 6/22/05 -

LEGEND

*  Sample Not Recovered
IC 3"0.D. Split Spoon Sample
B. Auger Cuttings

AvA

NOTES

1. The stratification lines represent the approximate boundaries between soil types,

and the transition may be gradual.

2. The discussion in the text of this reportis necessary for a proper understanding of

the nature of subsurface materials.

3. Water level, if indicated above, is for the date specified and may vary.

Ground Water Level At Time Of Drilling

30 a0]

@ PID Reading (ppm)

0 10 20

Phase IV RI, Northeast Cape
St. Lawrence Island, Alaska

LOG OF BORING 10B1

June 2005 32-1-16821

= SHANNON & WlLSON, INC.
=II Geotechnical and Environmental Consulta

Fig. B-10a




" ENVIRONMENTAL LOG 16821DRILLF.GPJ S&W GEO1.65T 82205

MATERIAL DESCRIPTION Tlal 8 |z | AR
. ‘ = = o ). | 1 I
Coordinates; -: N:98,175 E: 96,814 E< §, £ o g a A ‘Blows per foot
- . o |o 0 O o :
Elevation: 778 Ft.- o | )
Medium dense, brown, silty SAND ‘and il s 1m
cobbles; scattered organics, roots; maist [Fill] : L
:i ts2 |[|*
50 A
Stiff, brown, sandy or gravelly SILT and PP E} Josolot
cobbles; moist ' 1
(y
073
‘ N
‘ ‘ FLi | | 10s8o2 .
_ 10 [ Y 5 Bioi
Brown, sandy SILT; wet "Hilss S Dlowp
High blowcounts and "runny” recovered soil 120 b
- suggestfrozenground. PP ER
;DenSe, brown; silty, gravelly SAND and S
cabbles; wet - - frozen likely ‘ e
165 S }E
: ‘Bottom of Boring 165
. .Boring Completed 8/23/04
‘Boring advanced with 8-inch auger
30
| |
LEGEND 0 10 20 30 40F
*  Sample Not Recovered ¥  Ground Water Level At Time Of Drilling ® PID Reading (ppm)
1L 3" O.D. Split Spoon Sample
B Auger Cuttings
B Frozen
NOTES Phase IV Rl, Northeast Cape
1. The stratification lines represent the approximate boundaries between soil types, St. Lawrence Island, Alaska
and the transition may be gradual.
* 2. The discussion in the text of this report is necessary for a proper understanding of LOG OF BORING 10B2
the nature of subsurface materials. ’
3. Wa#er level, if indicated above, is for the date specified and may vary. June 2005 32-1-16821
| SHANNON & WILSON, INC.{¢:
=ll' Geotechnical and Environmental Consultantg Flg' B'1 1 a




ENVIRONMENTAL LOG- 16821DRILLF.GPJ S8W-GEO1.GDT 6/22/05- -

' , T 3 @ o . L Penetration Resistance
- MATERIAL DESCRIPTION <8 2 £s ¢ (300 Ib. weight, 30" drop)
Coordinates: ‘N: 98,259 E: 95,998 Tg‘_ 15 g 8 = *% A Blows per foot
s | K2) .
Elevation: 73.5 Ft » 1. Q e w, [m] 0 25 50 715 100}
Medium denss, brown, slightly silty, sandy z o‘é R IR IR A
GRAVEL and cobbles; moist; strong 1 0
weathered diesel odor Xe!
‘ &
300:!
b -1 1358101
25 i
b
p
of.
*
h QO s2 ]I[
o
i
LQ
! 15.0 48
| stiff, dk. gray, sandy, graveily SILT and 1F v
cobbles; moist to wet; strong weathered diesel 2 %
odor 18.0 3
135B103:'45% Gravel, 33% Sand, 21% Fines ‘ 1355403
Medium dense, gray, silty, sandy GRAVEL
] :and cobbles; wet, weathered diesel odor
Femr e e 23.0
] Boulder or possible frozen ground ‘
- ‘ 250 P
_ Medium dense, brown, gravelly SAND and
cobbles; wet; 4-inch lens of medium sand at
26.5 1t
E —'—~—.————‘~-—.——‘———————.————— 30.0
'] Medium dense, olive/brown clean medium
SAND and cobbles; wet -
High water yield. s [
Voo e 38.0 |rir)
i1 Hard, olive gray/green gravelly, clayey SILT 9% :II[*
and cobbles; wet [Till] 9%
~ Bottom of Boring
_ Boring Completed 8/26/04
] Boring advanced with Tubex air/rotary R Dol I
LEGEND 0 100 200 300 4004
*  Sample Not Recovered \v Ground Water Level At Time Of Drilling ® PID Reading (ppm)
IT 3" O0.D. Split Spoon Sample
B. Auger Cuttings
NOTES Phase IV RI, Northeast Cape
1. The stratification lines represent the approximate boundaries between soil types, St. Lawrence Island, Alaska
and the transition may be gradual.
2. The discussion in the text of this report is necessary for a proper understanding of LOG OF BORING 13B1
the nature of subsurface materials.
3. Water level, if indicated above, is for the date specified and may vary. June 2005 32-1-16821
- SHANNON & WILSON, INC. | =:
=|I' Geotechnical and Environmental COnsultaq Flg' B-12a




MATERIAL DESCRIPTION c sl 8

MA . o
Coordinates: . N:98,153  E:95,666 =1E| E
‘ gl &

Elevation: 71.5 Ft.

Ground

Water

Pen_etrétion Resistance
(300 Ib. weight, 30" drop)

A Blows per foot
100J

e e e — 25 F-J

V=on= e e — — 10.0

Loose, brown, gravelly COBBLES; moist [Fill] - [ =
Soft, brown, silty PEAT; moist 10 Y

Medium dense, redish brown, slightly silty, o]
gravelly SAND; with cobbles; moist ‘ ]

b
o 173§H£11

o Vo “ﬁ.',-:‘ R

R N S N Y

Medium dense, gray; silty, sandy GRAVEL; 1758002
| N Va i

‘Medium dense, brown, sandy GRAVEL; with
cobbles; wet - suspected frozen at 20 ft.

R

1 73%3

I 20.0
215
Bottom of Boring 215

‘Boring Completed 8/29/04

Boring advanced with Tubex air/rotary

820104 M 513704

- ENVIRONMENTAL LOG 16821DRILLF.GPy S8W GEO1.GDT 6/22/05

10 20 30 408

@ PID Reading (ppm)

Phase IV R, Northeast Cape
St. Lawrence Island, Alaska

LEGEND
* Sample Not Recovered Surface Seal
IC 3" 0.D. Split Spoon Sample Solid Casing and Annular Seal
B Auger Cuttings Well Casing and Filter Sand
- Cuttings Backfill
B Frozen ¥ - Ground Water Level At Time Of Drilling
) 4 Static Water Level
NOTES
1. The stratification lines represent the approximate boundaries between soil types,
and the transilion may be gradual.
2. The discussion in the text of this report is necessary for a proper understanding of
the nature of subsurface materials.
‘3. Water level, if indicated above, is for the date specified and may vary. June 2005

LOG OF BORING 17MW1

32-1-16821

r | SHANNON & WILSON, INC.|:
=II' Geotechnical and Environmental Consultants Flg' B-13a




Coordinates: .~ N: 98,153 E: 95,666

Casing Description

“Top.of Casing (TOC) Elevation 71.2 Ft.

Backfill Des‘crigt"ion

Ground Surface Elevation 71.5 Ft.

" 2-inch diameter, Schedule 40/PVC well
o C casing

Z—inch diameter, 0.010 slotted Schedule
‘ 40 PVC well screen

17.4Ft —

=N Cuttings

1.9Ft.

Bentonite Chips

8/29/(')4'1‘a 9/13/04

———— 10-20 Filter Sand

— 18.0FL

Gah~al~ah~all

Slough

LEGEND

-2 Ground Water Level ATD
h 4 Static Ground Water Level

NOTES: Cover is cast iron set in concrete
Top cap is locking expansion plug with padiock
Joints are machine threaded

Batton cap is friction fit

21.5Ft.

Phase IV R, Northeast Cape
St. Lawrence Island, Alaska

June 2005

MONITORING WELL 17MW1
CONSTRUCTION DETAIL

32-1-16821

=|I SHANNON & WILSON, INC.
[ Geotechnical and Environmentat Consuttantg

Fig. B-13b




MATEERIAL DESC’RIPTIQN

Coordinates: . N:97,784 E: 95,838
Elevation: 83.29 Ft.

Penetrétion Resistance
(300 Ib. weight, 30" drop)
A Blows per foot

Browh, silty, gravelly SAND and cobbles;
moist [Fill]

) S —

Dense, Ii. brown, silty, gravelly SAND to silty
GRAVEL and cobbles; moist

Ve e e 19.0

GRAVEL and cobbles; wet

| » | < 4
le18] & |B& ¢
= =)
' ©

1= £ : 9; =
f ) [31] (0] [0]
1. 2] o

VoY e sz

s

25 50 75 _100]

e No

i

-2 5
e %
b X < g
v o e
9% b

DL
8
=

OO0
-

W

.
;
SR
-
o
=
N

DRENO0 %

DO

.
. o0
..

[T

e
=

sranat® Rgpg04

he 1as§H§3
26.5 oo

‘Bottom of Boring
Boring Completed 8/24/04

' Boring advanced with Tubex air/rotary

30

—— 3 Tor 05T,
:then refusal

LEGEND

*  Sample Not Recovered
IC 3" 0.D. Split Spoon Sample
B - Auger Cuttings

NOTES

1. The stratification lines represent the approximate boundaries between soil types,

and the transition may be gradual.

2. The discussion in the text of this report is necessary for a proper understanding of

. the nature of subsurface materials.

Surface Seal

Soalid Casing and Annular Seal

Well Casing and Filter Sand

Cuttings Backdill

Ground Water Level At Time Of Drilling
Static Water Level

10 20 30 40

@ PID Reading (ppm)

Phase IV Rl, Northeast Cape
St. Lawrence Island, Alaska

3. Water level, if indicated above, is for the date specified and may vary. June 2005

LOG OF BORING 18MW1

32-1-16821

] -
S JJSHANNON & WILSON, INC [ 144

| and Envir 1.C

- ENVIRONMENTAL LOG - 16821DRILLF.GPJ- S§8W-GEO1.GDT 6/22/05 -



1 Coordinates: - -N: 97,784 E:95,838 ‘ ,
Casing Description o ‘ Backfill Description

"~ Top of Casing (TOC) Elevation 83.09 Ft. Ground Surface Elevation 83.29 Ft.

| 10-20 Filter Sand
— Bentonite Chips

Cuttings

2-inch diameter, Schedule 40 PVC well
casing

Bentonite Chips

14.0Ft.

16.0Ft, —] . -

e K gai04

~1——% 10-20 Filter Sand

8/13/0

2-inch diameter, 0.010 slotted Schedule
40 PVC well screen

26.0Ft, —1. ' b b 26.0FL.

LEGEND

- Phase IV RI, Northeast Cape

¥  Ground Water Level ATD St. Lawrence Island, Alaska

Y Static Ground Water Level MONITORING WELL 18MWA1

. ‘ CONSTRUCTION DETAIL
‘NOTES: Cover is cast iron set in concrete June 2005 32-1-16821
'jop cap is locking expansion plug with padiock pr— SHANNON & WILSON. ING
int i ded s des

B?-;Rosnmcaepn:sa ?r?gt‘;r:hf:te ade ‘ ‘ =ll' Geotechnical and Environmental Consultal Flg' B"1 4b




Brown, silty, sandy GRAVEL and cobbles:
moist '

AT : | £ - . T Penetration Resistance
: M TERIAL DESCRIPTION = g % - (300 Ib. weight, 30" drop)
Coordinates: N:98,068 E: 96,317 § 8 = § A Blows per foot
Elevation: 82.5 Ft. - 0 Q‘O' 25 50 75 | _1QOi

» ymbo!
1 Samples

Stiff, gray,‘ slightly gravelly, sandy SILT; moist

Medium dense, gray/brown, gravelly, silty
SAND; moist ‘

Famfono o E e S m T — —— 100 |

‘Medium dense, silty, gravelly SAND and
cobbles; dry to maist; moderate hydrocarbon
odor :

Ve 17.0 ke

Medium dense, silty, sandy GRAVEL; wet;
Strong weathered diesel odor, slight
hydrocarbonvsheen on water

gr2si04

1.0 e

Fractured granite cuttings, 0.5 ft. of fractured
rock in each of 3 split spoons. Moderate
driving resistance for first two suggest

3 - depositional material. High driving resistance

-at 28.5 ft. suggests bedrock or frozen
material.

ey
E==

-,.
> e

S

v
® o

Bottom of Boring
Boring Completed 8/25/04

Bofing advanced with Tubex aiflrotary

-ENVIRONMENTAL LOG- 16821DRILLF.GPJ S8W. GEO1.GDT 6/22/05 -

LEGEND
* Sample Not Recovered 4

Ir 3" 0.D. Split Spoon Sample
B - Auger Cuttings

NOTES

and the transition may be gradual.

the nature of subsurface materials.

1. The stratification lines represent the approximate boundaries between soil types,

2. The discussion in the text of this report.is necessary for a proper understanding of

Ground Water Level At Time Of Drilling

10 20 30 408
@ PID Reading (ppm)

Phase IV RI, Northeast Cape
St. Lawrence Island, Alaska

3. Water leve, if indicated above, is for the date specified and may-vary. June 2005

LOG OF BORING 19B1

32-1-16821

| SHANNON & WILSON, INC.|:
=l| Geotechnical and Environmental Consultants F Ig' B'1 Sa




MATERIAL DESCRIPTION lg 5| 8 D (ggg?ﬁfjg%ﬁeg‘g@gﬁ)
: . ) ! W Q > . )
Coordinates: .~ N:97,854  E:96,208 215 € g A Blows per foot
1 Elevation: 89.36 Ft. al®l &
N TR _ / 25 50 75 1004
| Brown, silty coarse GRAVEL and cobbles; I :E 1T T
N\moist. Vg ol i
Dense to very dense, brown, slightly silty, °D
sandy angular GRAVEL and cobbles; moist o
S POD 2os§Hc:n
e
6Q) ]I[
fo[ys2
] AL
p >
i
. 5Q)
T e T e o — 1100 oS
‘Medium dense to dense, brown/redish brown, o ZO%HE’Z
silty, gravelly SAND to gravelly, silty SAND o
and cobbles; moist )a
| b
o |
| b
'] 208B104: 19% Gravel, 5% Sand, 25% Fines ;‘.5(' 203%4
[
;-
2]
‘ ;]
- e 200 |-
Very dense, brown, silty, gravelly SAND and ke -
cobbles; moist - §
wet at 22.5 ft. %

~ENVIRONMENTAL LOG 16821DRILLF:GPJ S&W GEO1.GDT- 6/22/05- - - - -

frozen suspected at 24.5 ft.

1-inch lense of gray sandy silt between
angular gravel/fractured rock at 26.3 ft.

Bottom of Boring
Boring Completed 8/25/04

Boring advanced with Tubex air/rotary

10 20 30 401
@ PID Reading (ppm)

Phase IV RI, Northeast Cape
St. Lawrence Island, Alaska

LEGEND
* Sample Not Recovered Surface Seal
AL 3"0.D. Split Spoon Sample BB Solid Casing and Annular Seal
B -Auger Cuttings Well Casing and Filter Sand
Cuttings Backfill
u . Frozen Ground Water Level At Time Of Drilling
Static Water Level
NOTES
1. The stratification lines represent the approximate boundaries between soil types,
and the transition may: be gradual.
2. The discussion in the text of this report is necessary for a proper understanding of
the nature of subsurface materials.
3. Water level, if indicated above, is for the date specified and may vary. June 2005

LOG OF BORING 20MW1

32-1-16821

] SHANNON & WILSON, INC. |-
=l| Geotechnical and Environmental Consultantg Flg' B'1 63




Coordinates: N: 97,854

Casing Des_crigtion

E: 96,208

Top of Casing (TOC) Elevation 89.06 Ft.

Backfill Descrig‘ tion

Ground Surface Elevation 89.36 Ft.

2-inch diameter, Schedule 40:PVC well
casing

-mch diameter, 0.010 slotted Schedule
40 PVC well screen

29.0Ft. —m— .OFt.
— 30.0Ft.

LEGEND

A4
A 4

19.0Ft, —{:

8/25/04

9/13/04"

Ground Water Level ATD
Static Ground Water Level

29.0Ft

NOTES: Cover is cast iron set in concrete
Top cap is locking expansion plug with padlock

Joints are machine threaded
Botton cap is friction fit

———— Cuttings

Bentonite Chips

4 ¥ 10-20 Filter Sand

Slough
Phase IV RI, Northeast Cape
St. Lawrence Island, Alaska
MONITORING WELL 20MW1
CONSTRUCTION DETAIL
June 2005 32-1-16821
] .
SIS LN Mg, 5160




Penetration Resistance
(300 1b, weight, :30" drop)
: A Blows per foot

MATERIAL DESCRIPTION

i
‘ E
Coordmates - N 97,612 E: 96,091 § ]
Elevatlon 94.2 Ft. . 1.8

Samples
Ground
Water
Depth, Ft

0 256 50 75 100
Brown gravelly COBBLES moist [Fill] AR B B

r vary‘dzﬁse‘ Tt, brown, gravelly SAND in  |°

.cobbles; dry to moist

7.0

.

Drill action and cuttings suggest Rocks

-,

| “Dan;e‘, brown iaarayfszmy GRAVEL: moist_ |'2° b

-

13.5

Drlll actlon and cuttings suggest Rocks,
p033|bly frozen at 15 ft.

Y - NN

j»—————————————————~——————. 17.0

| Diraction and cutings suggsstRodks. The~ ~ ['®°

ability to drive a split spoon 18 inches and

Groundwater Not Encountered During Drilling on 8/28/04

o 3 o

recover 6 inches of fractured rock/angular
gravel suggests frozen depositional material.

o po'pogpe

ana—

26.5

Bottom of Boring
* Boring Completed 8/28/04

Boring advanced with Tubex air/rotary

. * Sample Not Recovered \v4 Ground Water Level At Time Of Drilling ® PID Reading (ppm)
IT 3" O.D. Split Spoon Sample

B Auger Cuttings

NOTES Phase IV R, Northeast Cape
1. The stratification Imes represent the approxlmate boundaries between soil types, St. Lawrence Island, Alaska
and the transition may be gradual.
2. The discussion in the text of this report is necessary for a proper understanding of LOG OF BORING 22Bt
the nature of subsurface materials.
‘3. Water level, if indicated above, is for the date specified and may vary. June 2005 32-1-16821
‘ ‘ a— SHANNON & WILSON, INC.|:
=|I' Gaotechnical and Environmental Co'nsullanis Flg' B'1 73

- ENVIRONMENTAL LOG 16821DRILLF.GPJ ‘S&W GEO1:GDT 6122105




| Depth, Ft.lv“

iT ‘Penetration Resistance

B B Lt ’ m -c _
o MATERIAL DESCRIPTION i %:- £8 = (300 Ib. weight, 30" drop)
Coordinates: ~ N: 97,587 E: 96,081 % (% ‘;“ "g_ A Blows per foot
Elevation: '94.02 Ft. . w O o 25 s0o 75 100}

Cobble and boulder FILL with concrete and
steel - ‘

12.0 -

Very dense, brown to gray, gravelly SAND
and cobbles; dry to moist, slight hydrocarbon

ENVIRONMENTAL LOG ‘16821DRILLF.GP: -S8W-GEO1.GDT 6/22/05

SLYen"

odor and'staining at 7.4 ft. 3 8
' € s
( 223%9 %‘
ot ‘.i
-2 B
CBouder T TTTTTT 100
- ——— e 12.0 |A ®
Dense, brown:to gray, silty, sandy GRAVEL ;:’f} %
and cobbles; moist 120 D= zzsﬁo =
Boulder E =
2
[~ Dense, brown, graveily SAND; moist Bl A
‘ ﬂ{ 2238111 .‘§
________________________ 190 Bii EE 5
Dense, brown, slightly silty, sandy GRAVEL : i\é %‘
and cobbles; moist to wet. Marginal water o =
contact at 22 ft.; better water at 28 ft., frozen DQ :
ground first suspected at 30 ft. 8 2
' D " 22s5dm2
o 3
5 sl
. - N
= >
ofy i
D"
= 5
o)
D> | 22583
Xo i
0
________ ‘_._.__._____________ 350 ,>Q
Brown, slightly silty, sandy GRAVEL and 35.0 5;%
cobbles; Frozen D,
38.0
38.0
.Botiom of Boring
Boring Completed 8/28/04
Boring-advanced with Tubex air/rotary
| LEGEND 0 10 20 30 40}
*  Sample Not Recovered Surface Seal @ PID Reading (ppm)

IC 3" 0.D. Split Spoon Sample
B Auger Cuttings

4 | Cuttings Backfill

B Frozen

e
K g

NOTES

1. The stratiﬁcélion lines represent the approximate boundaries between soit types,

and the transition may be gradual.

2. The discussion in the text of this report is necessary for-a proper understanding of

the nature of subsurface materials.

3. Water level, if indicated above, is for the date specified and may vary.

Solid Casing and Annular Seal
Well Casing and Filter Sand

Ground Water Level At Time Of Drilling
Static Water Level

Phase IV RI, Northeast Cape
St. Lawrence Island, Alaska

LOG OF BORING 22MW2

June 2005 32-1-16821

r | SHANNON & WILSON, INC.{r:
=|I' Geotechnical and Environmental Consultant Flg' B-18a




N: 97,587
Casing Description

'Coordinates: E: 96,081

‘Top of Casing (TOC):Elevation 93.77 Ft.

Backfill Description

Ground Surface Elevation 94.02 Ft.

2-inch diameter, Schedule 40.PVC well
P casing

25.0Ft. —

2-inch diameter, 0.010 slotted Schedule
40 PVC well screen

End Cap34-8rt
34.9Ft,

1.3rt. Bentonite Chips

20.8Ft.

24 0Ft.

——— 10-20 Filter Sand

LEGEND

Av4 Ground Water Leve! ATD
h 4 Static Ground Water Level

NOTES: Cover is cast iron set in concrete
Top cap is locking expansion plug with padlock
Joints are machine threaded

Botton cap is friction fit

10-20 Filter Sand

Cuttings

Bentonite Chips

913/041€ 8128104

38.0Ft.

Phase IV RI, Northeast Cape
St. Lawrence Island, Alaska

MONITORING WELL 22MW2
CONSTRUCTION DETAIL

June 2005 32-1-16821

= SHANNON & WILSON, INC. |-
=|I' Geotechnical and Environmental Consultants Flg' B'1 sb




MATERIAL DESCRIPTION

Coordinates: .~ N:97,538 E: 96,208
Elevation: 99.51 Ft.

Depth, Ft
Symbol

Samples
Ground
Water

Depth, Ft

Penetration Resistance
(300 Ib. weight, 30" drop)
A Blows per foot

Gravelly COBBLES; moist [Fill]

Medium dense, brown, silty, sandy GRAVEL
and cobbles; moist.

22SB101: 45% Gravel, 25% Sand, 31% Fines

———————————— —_————— ——— — — 1130

—2 50 75 100

Densé, grayiéh brown, sandy, gravelly SILT
and cobbles; moist

b ——— 15.0

Dense to very dense, redish brown, sandy,
silty GRAVEL .and cobbles; moist.
Minor water at 22.5 ft.

12.0

y

Ve

&
Q2 3
11 22581801 b2
o 8
D i
o - »
:a% 58,0l
of; I2;

YanYeiYerYen!

o

e

g

Ve

Very dense, brown, silty, sandy GRAVEL and
cobbles; water at 32 to 33 fi.

Suspected frozen at 34 ft., confirmed frozen
ground at:38 ft.

27.5

gr27104 ¥ 9113104

350"

ENVIRONMENTAL LOG- 16821DRILLF.GPJ S&W- GEO1.GDT 6/22/05 - -~ -

NOTES

-

and the transition may be gradual.

-2. The discussion in the text of this report is necessary for a proper understanding of

the nature of subsurface materials.

3. Water level, if indicated above, is for the date specified and may vary.

. The stratification lines represent the aﬁproximate boundaries between soif types,

‘ 42,0
* Bottom of Boring 420
. Boring Completed 8/27/04
Boring advanced with Tubex air/rotary
LEGEND 10 20 | 30 401
*  Sample Not Recovered N Surface Seal ® PID Reading (ppm)
AL 3" O.D. Split Spoon Sample Solid Casing and Annular Seal
B Auger Cuttings 7] Well Casing and Filter Sand
: Cuttings Backdill
N Frozen . -
hvA Ground Water Level At Time Of Drilling
h 4 Static Water Level

Phase IV RI, Northeast Cape
St. Lawrence Island, Alaska

June 2005 32-1-16821

LOG OF BORING 22MW3

E“'SHANNON & WILSON, INC. Fig. B-19a

Geotechnical and Environmental Consultants




:Coordinates: : :'N: 97,538 E: 96,208
‘ Casing Description

_"Top.of Casing (TOC) Elevation 99.31 Ft.

Backfill Descrig‘ tion

Ground Surface Elevation 99.51

 2-inch diameter, Schedule 40 PVC well
v : casing

28.0Ft. —¢-

22 0Ft.

26.0Ft.

)an 3/04

" 2:inch diameter, 0.010 slotted Schedule
40 PVC well screen

38.0Ft.

LEGEND

¥ Ground Water Level ATD
) 4 Static Ground Water Level

8/27/04"

~— 38.0Ft.

42.0Ft.

NOTES: Cover is cast iron set in concrete
Top cap is locking expansion plug with padlock

Joints are machine threaded
Botton cap is friction fit

. 10-20 Filter Sand
Bentonite Chips

Cuttings

Bentonite Chips

10-20 Filter Sand

Ft.

Slough
Phase IV RI, Northeast Cape
St. Lawrence Island, Alaska
MONITORING WELL 22MW3
CONSTRUCTION DETAIL

June 2005 32-1-16821

] y .

S SHANNON & WILSON: INC.IFig. B-19b




Penetration R'éSIstance

" GRAVEL and cobbles; moist

Brown sllghtly silty, sandy GRAVEL and
cobbles; moist

Brown, sllghtly silty, sandy GRAVEL to
gravelly SAND and cobbles; moist

Brown gravelly SAND and cobbles; moist to
wet. Drill action similar to frozen ground

Mostly rock chips; wet

Bottom of Boring

Boring Completed 8/30/04
Borlng advanced with Tubex air/rotary

1220

28.0 Mg

arsoi04< M g/13/04

TERIA [zls| 8 |e, =
MATERIAL DESCRIPTION " _é _g 5 % = (300 Ib. weight, 30" drop)
Coordinates; . - N: 97,608 E: 96,561 a2ls] E o =z B8 A Blows per foot
Elevation: 107.62 Ft. 21el & |97 8
Svation: | all 25 50 75 100
thhology base€d on cuttings and drill action. 30"6 I N R
Brown, silty, sandy GRAVEL and cobbles; ¥o)
, moist [Fill] o}
Y60 o
D bun e SAND: moi _~ 2P0 ]
Dk. brown, silty, sandy GRAVEL; moist; with |~ [
organics (orginal top soil) 3
———————————————————————— 11.0 fx
Lt reddlsh brown, slightly silty, sandy ‘ '.

NOTES
and the transition may be gradual.

the nature of subsurface materials.

3. Water level, if indicated above, is for the date specified and may vary.

1. The stratification lines represent the approximate boundaries between soil types,

2. The discussion in the text of this report i is necessary for a praper understanding of

L : Lot cooln D PO
LEGEND 0 25 50 75 10
* Sample Not Recovered Surface Seal ® PID Reading (ppm)
IC - 3" O.D. Split Spoon Sample B B Solid Casing and Annular Seal
B. . Auger Cuttings Well Casing and Filter Sand
‘ ‘ B B4 Cuttings Backiill
B Frozen ¥  Ground Water Level At Time Of Drilling
b 4 Static Water Level

Phase IV RI, Northeast Cape
St. Lawrence Island, Alaska

LOG OF BORING 26MW1

June 2005 32-1-16821

— SHANNON & WILSON, INC._|
=|I' Geotechnical and Environmental Consultants F'Q‘ B-20a
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Coordinates: N: 97,608 E: 96,561 Coren T
Casing Description . = Backfill Description

TOp Of Casing (TOC)}EleVatIOn 107.37 Ft. Ground Surface Elevation 107.62 Ft.

—10-20 Filter Sand
10-20 Filter Sand
- Bentonite Chips

Cuttings

- 2-inch diameter, Schedule 40°PVC well
casing

Bentonite Chips
2-inch diameter, 0.010 slotted Schedule _ Slough
40 PVC well screen o
300t
32.0Ft, —{.-. :
— 10-20 Filter Sand
S
2
42,0Ft.
END ‘
LEGEND ‘ ‘ Phase IV RI, Northeast Cape
¥  Ground Water Level ATD St. Lawrence Island, Alaska
¥ Static Ground Water Level MONITORING WELL 26MW1
CONSTRUCTION DETAIL
NOTES: Cover is cast iron set in concrete June 2005 32-1-16821
Top cap is locking expansion plug with padlock
Joints are machine threaded =l SHANNON & WILSON, INC. |, B.20b
Botton cap is friction fit . [—4 Geotechnical and Environmental Consulta; lg'




MATERIAL DESCRIPTION ‘ E 8
Coordinates: .. N: 99,228 E. 97,287 ‘ "‘Ei)’_ ‘ . g
Elevation: 56.69 Ft. la . o

Ground

Penetration Re_sistance
(300 1b, weight, 30" drop)
A Blows per foot

25 _100f

Lithology baséd on cuttings and drill action

Brown, silty, sandy, GRAVEL and cobbles;
moist,"becoming wet at 5.5t0 5.7 ft.

'ENVIRONMENTAL LOG 1682 DRILLE.GPS S&W GEO1.GDT 623105

5 E
! Sk
I PN S ——— Y A N é
-Brown, medium to fine sandy, angular P gl
GRAVEL and cobbles; wet N s
bQ
o}
.o'.-
of
P
:a%
q» .
g
Sy — PP X0
Very stiff, gray clayey SILT; wet to:frozen [Till] ;;;
L V] U
. 23.0 ;
' 1 “ :
5.0 FAY :
Bottom of Boring 260 ;
- Boring Completed 8/22/04 :
- Boring advanced with Tubex air/rotary
| 30
LEGEND 0 25 50 75 100§
* :Sample Not Recovered Surface Seal ® PID Reading (ppm)
AL 3" 0O.D. Split Spoon Sample BB Solid Casing and Annular Seal
B Auger Cuttings - Well Casing and Filter Sand
_ : Cuttings Bacifill
B Frozen . -
v Ground Water Leve! At Time Of Drilling
b 4 Static Water‘ Level
s NOTES Phase IV Rl, Northeast Cape
1. The stratification lines represent the approximate boundaries between soil types, St. Lawrence Island, Alaska
and the transiﬁon may be gradual.
2. The discussion in the text of this report is necessary for a proper understanding of LOG OF BORING 26MW3
the nature of subsurface materials.
" 3. Water level, if indicated above, is for the date specified and may vary. June 2005 32-1-16821
amm HANNON & WILSO Je:
=|I' gsolechnlcal ar':! Environmental wc Flg' B-21a




: Coordinafes:‘ - N:99,228 . EN97,287

Casing Description

.. Top of Casing (TOC) Elevation 56.49 Ft.

Backfill Description

Ground Surface Elevation 56.69 Ft.

2-inch diameter, Schedule 40.PVC well
o casing

9.3Ft — -

2-inch diameter, 0.010 slotted Schedule
‘ 40 PVC well screen

24.3Ft, —

LEGEND

AvA Ground Water Level ATD
Y Static Ground Water Leve!

NOTES: - Caver is cast iron set in concrete

Top cap is locking expansion plug with padlock
- Joints are machine threaded )

Botton cap is friction fit

26.0Ft.

Bentonite Chips

- 10-20 Filter Sand

Phase IV RI, Northeast Cape
St. Lawrence Island, Alaska

MONITORING WELL 26MW3
CONSTRUCTION DETAIL

Geotechnical and Environmental Consulta

June 2005 32-1-16821
- .
=|I SHANNON & WILSON, INC. _Flg- B-21b
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1,000 100 10 ‘ 1 0.1 0.01 0.001
_ GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL . SAND SILT OR CLAY
coarse j fine coarse I - medium | fine
'Sample Depth, Ft| Classification LL | PL { PI | Cc | Cu
®!| 13B1135B103 18.0 - Silty GRAVEL with Sand, GM, 10.3 % Moisture 1.9 |703.0
H| 20MW120SB104 15.0- Silty SAND with Gravel, SM, 7.0 % Moisture
A| 22MW3 22SB101  5.5- Silty GRAVEL with Sand, GM, 8.9 % Moisture 0.2 (1720.
Sample - Depth, Ft| D100 D60 D30 D10 %Gravel | %Sand %Silt %Clay
®| 13B113SB103  18.0- 25 7.2 0.38 0.01 45 33 14 7
M| 20MW120SB104 15.0 - 19 1.4 0.15 19 55 25
A| 22MW3 22SB101  5.5- 375 7.7 0.07 0 45 25 20 1
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PERCENT FINER BY WEIGHT

U.S. SIEVE OPENING IN INCHES

* U.S. SIEVE NUMBERS

HYDROMETER -

. 12 . 6 - 4.3 2112 1 .3/4 1/2 3/8 1/4#4 : #10 o #20 #40° #60 -#100 #200
1 ] I IO VR PR I Y F AT N IV ISR
N ™
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1,000 100 10 1 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL SAND SILT OR CLAY
coarse I fine coarse | medium I fine

Sample Classification LL | PL Pl Cc | Cu

®| 26MW2 - 20 ft. Clayey SILT, ML, 24.5% Moisture 26 20 6

M| 88SS101 SAND with Gravel and Cobbles, SP, 2.7% Moisture 0.0 [130.4

A| 8855102 Silty SAND with Gravel, SM, 15.6% Moisture 21 |198.2

Sample- D100 D60 D30 D10 %Gravel | %Sand %Silt %Clay

®| 26MW2 - 20 ft. 2.36 0.02 0.01 0 13 65 22

M| 8855101 125 51.13 0.86 0.39 37 43

A| 8885102 75 247 - 0.26 0.01 34 45 15 6
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PERCENT FINER BY WEIGHT

" U.S. SIEVE OPENING IN INCHES
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" HYDROMETER _

127 "8 473 21112 1314 1238 1/4%4 #10 . U#20 T #4D #60 #100  #200
100 ] ] L ‘ kM ,I ] i R | | l, ]
90 A \m\
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1,000 100 10 1 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL SAND SILT OR CLAY
coarse l fine coarse I medium | fine
Sample Classification LL | PL Pl Cc | Cu
® BGSD102 Silty SAND, SM, 42.2% Moisture 11 | 22.6
M| BGSS101 Silty SAND with Gravel, SM, 16.3% Moisture 0.5 |143.6
A| BGSS102 SILT with Peat, ML or PT, 136% Moisture, 29% Organics by mass 11 | 6.8
Sample D100 D60 D30 D10 %Gravel | %Sand %Silt %Clay
®| BGSD102 375 0.22 0.05 0.01 5 56 33 -6
H| BGSS101 19 0.92 0.05 0.01 15 52 24 9
A| BGSS102 2 0.01 0 0 0 11 58 32
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HYDROMETER

100 Jl H“ﬂLH . P \Iu
‘ . \ ) \\A\ ‘ _
\\ :
% \\ DY
70 \q
6 w || \
l
Y R
50 \
o " i i
30 \ .
N \\ \\
) S ‘
20 \ \\
10 ‘ \\‘\ﬂﬁ
-\“‘ ‘\—
0 ﬂ | =599
1,000 100 10 1 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL : SAND. - SILT OR CLAY
coarse I fine coarse | medium | fine :
Sample Classification LL PL Pl Cc | Cu
®| BGSS104 SILT, ML, 40.9% Moisture 11 | 3.8
H| BGSS106 GRAVEL with Sand, GP, 9.9% Moisture 0.7 | 64.0
A| BGSS107 Silty SAND, SM, 26% Moisture 0.8 | 26.6
Sample D100 D60 D30 D10 %Gravel | %Sand %Silt %Clay
®| BGSS104 1.18 0.03 0.02 0.01 0 6 88 6
H| BGSS106 63 10.54 1.08 0.16 52 42 6
A| BGSS107 19 0.3 -0.05 0.01 3 61 30 6




SWIEYNSUOY [EIUBWILOIAUT PUE |BIIUL[D0}080)
*ONI ‘NOSTIM 8 NONNVHS

9z-9 ‘buy

=
I
o
]
s
>
2]
x
w
<
w
=
Z
W]
O
[+4
w
a
[
c
3
o
S
S @
(5]
2 o3
2 |- &
< [V ]
o [z =
N |38 S
m 3 A
o [8°
E |z %
. @ o
E
P44 o @
n -
o |22
> 18§
—_ =
8 o |#37
_llz
2
[
N
-
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HYDROMETER

12 6 -4 3 2112 134 1238 14#4 #1070 #20 - #40 #60 #100 . #200 -
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GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL SAND SILT OR CLAY
coarse I fine coarse l medium | fine
Sample Classification LL | PL Pl Cc | Cu
®| BGSS108 GRAVEL with Sand, GW, 2.0% Moisture 25 ) 19.2
M| BGSS109 GRAVEL with Sand, GP, 4.8% Moisture 7.3 | 961
A| BGSS110 SAND with Gravel, SP, 4.8% Moisture 06 | 9.9
Sample D100 D60 D30 D10 %Gravel | %Sand %Silt %Clay
®| BGSS108 75 36.71 13.26 1.92 83 17 0
H| BGSS109 75 271 7.49 0.28 75 20 5
|A]| BGSS110 50 4.29 1.1 0.43 39 59 2




PERCENT FINER BY WEIGHT

SIEHNSUO [RIUBIILOIAUT PUE [EOIULIB}0S)
*ONI ‘NOSTIM 8 NONNVHS

lz-9 614
12891-1-2¢

S00zZ sunp

NOILVIIHISSVTD JZIS NIVYD

"~ e)SE|y PUE|S] GOUSIMET] 1S

adeD 1SeyLON ‘1Y Al 9Seyd

* U:S. SIEVE OPENING IN INCHES

12

6

"4

-3

211/2°1 3/4 /2 3/8 1/4#4 .

T #0

U.S. SIEVE NUMBERS
#40  #60 #100

20

[
#200

HYDROMETER

100; | | : | ‘I‘ | | : | ] ,L__‘ - | ‘ | | |
90} \.\ '
" *\\
70 \
60 \{
\| \
50 \
W N
40 —
%0 Ne \
20 \\\.\' N [~ \M\
1 M \\.\ N
0 ] e —y
‘T\—.
0
1,000 100 10 1 0.1 0.01 ~ 0.001
GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL . , SAND SILT OR CLAY
coarse L fine coarse I medium ’ fine
Sample Classification LL | PL | Pl |{ Cc | Cu
®| BGSS111 GRAVEL with Silt and Sand, GP-GM, 4.9% Moisture 2.0 12601
M| BGSS112 GRAVEL with Sand and Cobbles, GP, 2.3% Moisture 43 | 33.3
A| BGSS113 SILT with Peat, ML or PT, 208% Moisture, 36% organics by mass 14 | 124
~|Sample D100 D60 D30 D10 %Gravel | %Sand %Silt %Clay
®| BGSS111 75 21.42 1.86 0.08 62 28 10
B BGSS112 100 35.82 12.87 1.08 75 13 5
A| BGSS113 , 2 0.04 0.01 0 0 26 61 14
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COBBLES SRAVEL SAND SILT OR CLAY
coarse - | fine coarse | medium: | fine ,
Sample Classification L LL:| PL:{ PI'-| Ce | -Cu
®| BGSS114 Silty GRAVEL with Sand, GM, 5.4% Noisture '
M| BGSS115 SILT with Peat, ML or PT, 258% Moisture, 38% organics by mass St )
A| BGSS116 GRAVEL with Sand, Silt, and Cobbles GP-GM, 5.4% Moisture v 1.3 (1381}
Sample D100 D60 D30 D10 %Gravel | %Sand %Silt %Clay
®| BGSS114 . . 375 | 13.67 | 137 57 M| 13
M| BGSS115 2 0.02 0.01 0 20 68 13
|A| BGSS116° 100 25,36 243 0.18 60 29 o 8
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GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL : . SAND SILT OR CLAY
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Sample , .+~ Classification o LL | PL Pl |-Cc | Cu-
®| BGSS117 __Gravel with Sand and Silt, GP-GM, 6.3% Moisture 0.5 |156.3
Sample D100 D60 D30 D10 |%Gravel| %Sand | _ %Sit | %Clay
. |®| BGSS117 100 - 25.47 144 | 016 49 | 34 i
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CEPOA-EN-ES-M (1110-1-81001) 16 June 2005

MEMORANDUM THRU

CEPOA-EN%\\

CEPOA-EN S-M‘"‘!‘

FOR CEPOA-PM-C (Cossaboom)

SUBJECT: Revised Chemical Data Quality Assessment Report for ERP030 Northeast Cape Phase
IV (04-042)

1. References:

a. Shannon & Wilson, Inc. report dated June 2005, Appendix C- Chemical Data Quality
Assurance Report, Phase IV Remedial Investigation, Northeast Cape, St. Lawrence Island, Alaska.

b. SGS Environmental Laboratories, Inc., Anchoragé Alaska, Laboratory Work Orders:
1045211, 1045444, 1045459, 1045460, 1045498, 1045529, 1045600, 1045606, 1045607, 1045711,
1045712, 1045750, 1045767, 1045812, 1046036, 1046037, 1046054, and 1046067.

¢. North Creek Analytical, Inc., Bothell Washington, Laboratory Work Orders: d. B4H0458,
B410001, B410142, B410413, and B4IO427

d. USACE, EM 200-1-6, Chemical Quality Assurance for Hazardous, Toxic, and Radioactive
Waste (HTRW) Projects, 10 October 1997.

e. ADEC, UST Procedures Manual, 7 November 2002.

f. USACE, EM 200-1-3, Requirements for the Preparation of Sampling and Analysis Plans,
App. I “Shell for Analytical Chemistry Requirements”, February 2001.

g. DoD Environmental Data Quality Workshop, Department of Defense Quality Systems
Manual for Environmental Laboratories, Final Version 2, June 2002.

2. Summary: This report is a revision of the Chemical Data Quality Assessment Report submitted as
a Memorandum through CEPOA-EN-ES and CEPOA-EN-ES-M for CEPOA-PM-C, and dated 18 -
May 2005. This revised report incorporates analytical sensitivity information for the SVOC data,
information that was inadvertently not included in the draft Chemical Data Quality Assurance Report
submitted by Shannon & Wilson. Shannon & Wilson discovered this error'while'applying the -
qualification flags to the tabulated data in the final version of the Phase IV Remedial Investigation
Northeast Cape, St. Lawrence Island, Alaska report.

This revised report should be used in conjunction with Shannon and Wilson’s final Chemical Data
Quality Assurance Report (enclosed). The referenced report summarizes the technical review of
analytical results generated in support of the soil, sediment, and surface water sampling performed as
part of the Phase IV Remedial Investigation (RI) at the former military installation Northeast Cape,



CEPOA-EN-ES-M (1110-1-8100f) AR
SUBJECT: Revised Chemical Data Quality Assessment Report for ERPO30 Northeast Cape Phase
IV (04-042)

St. Lawrence Island, Alaska. The criteria applied for this review are consistent with the project
specific data quality objectives (DQOs); in cases where specific guidance was not available from this
source, the data have been evaluated using the DoD QSM criteria, and/or EM 200-1-3 Appendix I
The review included evaluation of sample handling, sample preparation and holding time, analytical
sensitivity, method blanks, matrix spike (MS) and MS duplicate recoveries, laboratory control
sample (LCS) and LCS duplicate recoveries, surrogate recoveries, and field quality control (QC/QA
duplicates, trip blanks and equipment blanks). Instrument calibration review and raw data

. verification were not performed.

3. Background: Soil, sediment and surface water samples were collected from Northeast Cape
during August and September 2004, from fifteen discrete sites within the Northeast Cape installation,
and from background locations outside of the installation boundary. Shannon and Wilson Inc.
collected the samples from areas prescribed by USACE in order to address data gaps identified in
previous investigations. Samples were collected for analysis using the Test Methods for Evaluating
Solid Wastes (SW846) or Alaska Series Laboratory Methods, for field screening, for geotechnical
characterization of soils, and for natural attenuation parameters. Only the data generated using the
SW846 and Alaska methods were reviewed by Shannon & Wilson; the USACE Project Chemist
examined the results for total organic carbon (TOC). Biogenic assessment for select soil samples
was performed by SGS chemists; the assessment was not reviewed by either Shannon & Wilson, or
by the USACE Chemist.

Samples collected for analysis using the SW846 methods or the Alaska methods were duplicated
(QC/QA) at a rate of 10% (per method/matrix) to assess inter- and intra-laboratory precision, and
both equipment and trip blanks were submitted to assess contamination introduced during sampling,
shipment and/or handling. Project samples were specified as MS/MSD at a rate of 5%, and were
used to assess matrix effects.

The primary and QC samples were submitted to SGS Environmental Services, Inc. of Anchorage,
Alaska, and the QA samples were submitted to North Creek Analytical, Inc. INCA) of Bothell,
Washington. Analyses included GRO, DRO and RRO by Alaska Methods AK101, AK102 and AK
103; BTEX by SW8260B, SVOCS by SW8270C, PAH by SW8270C (SIM), PCBs by SW8082,
pesticides by SW8081A, and metals (8 RCRA, or a chromium, lead, zinc, mercury combination) by
SW6020 and SW7470A/7471A. Soil samples for GRO and/or BTEX analyses were methanol-
preserved. Each cooler shipment containing samples for GRO and/or BTEX analyses contained
matrix-specific trip blanks. o

Composite rinsate samples, generated by rinsing the “cleaned” field equipment (the Grundfos  pump,
and split spoons) with deionized water were submitted for a varlety of analyses; the spht spoon
rinsates were collected to assess potential impact on soil sample results, espemally for fuels (GRO,
DRO, RRO) and TOC, since corn oil was used as a lubricant for the air-rotary drill.

4. Data Quality Objectives: Analytical results will be compared to State of Alaska, Department of
Environmental Conservation, 18AAC75 Oil and Other Hazardous Substances Pollution Control, and
18AAC70 Water Quality Standards (for TAH and TAqH). Data quality needs to be sufficient to
compare to regulatory levels, and in some cases, for potentially asscs_)sljpg‘r‘isk.

b s
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SUBJECT: Revised Chemical Data Quality Assessment Report for ERP030 Northeast Cape Phase
IV (04-042)

5. Chemical Data Quality Assessment: The majority of data are of adequate quality for project
purposes. Approximately 30% of the data required qualification due to low-level contamination
detected in blanks, low surrogate recovery, LCS/D or MS/D recoveries and/or precision out-side of
project-established criteria, or estimated results between the method detection limit (MDL) and the
sample’s reporting limit (RL) [the RL, as used in the referenced review, is equivalent to the practical
quantitation limit]. Only the method, equipment, or trip blanks with detections greater than 2 the RL
were considered “blank contaminated.” Approximately 31% of the data had a RL above the project
reporting limit goal (RLG); most of these data were for soil or sediment samples with high organic
matter content and/or high moisture content. In some cases the RL was greater than the relevant
cleanup level; in most of these, the result was non-detect and the MDL was below the relevant
cleanup level. In nine of a total of 4,673 analytical results, a result was reported that was between the
MDL and the RL when the RL was above the relevant cleanup level. Several pesticides (o-, 8-, 0-,
and v-BHC; dieldrin, endrin, endrin aldehyde, and endrin ketone) in the sediment samples had MDLs
above the relevant cleanup levels, and several SVOCs (21 analytes from the primary lab data set and
eight from the QA lab data set) had MDLs above the relevant cleanup levels.

Different extraction methods were utilized by the primary and QA laboratories for a variety of tests.
Water samples for DRO, RRO, PAH, and PCB analysis were prepared by SGS using SW3510C
(separatory funnel liquid-liquid extraction), while NCA used SW3520C (continuous liquid-liquid
extraction); slight differences between the results were noted, especially at low-level concentrations,
with the SW3520C method resulting in slightly higher concentrations of target analytes due to better
extraction efficiency of the method. Soil and sediment samples for PAH or SVOC analysis were
prepared by SGS using SW3550B (ultrasonic extraction), while NCA used both SW3550B and
SW3545 (pressurized fluid extraction); no apparent differences between the results were noted.
Water samples for metals analysis (all except mercury) were prepared by SGS using SW3015
(microwave assisted acid digestion) while NCA used SW3020A (acid digestion); no apparent
differences were noted. '

Contrary to the Shannon and Wilson report, the methods used to extract, introduce, and analyze the
sample for GRO (and BTEX by 8260) were identical, as confirmed by the USACE Project Chemist
via phone discussions with both labs: an aliquot of soil or sediment (target weight ~ 50g dry) were
placed in the VOA jars and covered with methanol in the field (as described in both the AK101 and
SW846 5035 methods); at each lab an aliquot of the methanol extract was taken and injected into
water for purge-and trap analysis. The labs simply reported the “extraction” methods differently.

Water samples associated with equipment blank results greater than % RL have been B flagged as
blank contaminated. Three of the split spoon rinsate samples contained GRQ, DRO and RRO at
(liquid) concentrations exceeding % the aqueous RL. The potential impact of the corn oil residue to
the sample results is not quantifiable, and after discussions among the USACE Project Delivery
Team members, is considered negligible. The analytical results for soil samples associated with split
spoon rinsate samples have not been qualified.

Some of the qualified data may be used demonstrate that these sample's‘\lavere not grossly
contaminated, but may be considered rejected for use in risk-assessment galculations.
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SUBJECT: Revised Chemical Data Quality Assessment Report for ERP030 Northeast Cape Phase
IV (04-042)

a. GRO by AK101/BTEX by 8260B

(1) Water Samples:

A few of the GRO results for water samples were “J” flagged as estimated due to
surrogate or MS/MSD recoveries outside of project-established limits.

All GRO results for water samples are usable as qualified.

(2) Soil and Sediment Samples:

Many of the soil and sediment samples were qualified as estimated due to low recovery
of the field surrogate 4-BFB (SGS) or oo, 0-trifluorotoluene (NCA). For the majority of the soil
GRO samples with failing field surrogate recoveries, SGS recalculated the surrogate results using the
equation presented in section 10.6.5 of the AK101 Method in the UST Procedures Manual to confirm
a matrix effect. The recalculated surrogate recovery was within the method specified criteria of 50-
150% for the majority of these samples (the few exceptions were sediment samples); the prevalence
of acceptable adjusted field surrogate recoveries for the GRO analysis confirm a matrix effect. This
effect also impacts the BTEX data.

Approximately 26% of the soil or sediment samples analyzed for benzene by 8260B
had RLs above the ADEC cleanup level of 0.020 mg/kg due to matrix effects; approximately one-
half of these samples also had MDLs above the cleanup level. These results are typical for the
method when field samples with high organic content and/or elevated moisture content are field
preserved with methanol. These benzene results, in conjunction with the GRO data, may be used to
delineate areas as “not grossly contaminated” but are rejected for use in risk-assessment calculations.

o

All other GRO/BTEX data are usable as qualified.

b. DRO/RRO by AK102/103

(1) Water Samples:

The majority of the DRO and RRO RLs did not meet the RLGs when the sample 