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List of Acronyms/Abbreviations

AAC Alaska Administrative Code

ACM Asbestos Containing Material

AC&W Air Force Aircraft Control and Warning Station
ADEC Alaska Department of Environmental Conservation

Ag Silver
ANCSA Alaska Native Claims Settlement Act
ARAR Applicable or Relevant and Appropriate Requirements

As Arsenic

AST Above-Ground Storage Tank
ASTM American Society for Testing Materials
ATV All Terrain Vehicle

Ba Barium

Be Beryllium

bgs Below Ground Surface

BH Borehole

BLM Bureau of Land Management
BNA Base Neutral Acid (compounds)
BOD Biological Oxygen Demand

CA Corrective Action

Ca Calcium

CAS Columbia Analytical Services
Cd Cadmium

CDAP Chemical Data Acquisition Plan

CERCLA  Comprehensive Environmental Response, Compensation and Liability Act
CFR Code of Federal Regulations

CLEAN Comprehensive Long-Term Environmental Action Navy

CME Central Mining Equipment
COD Chemical Oxygen Demand
COE U.S. Army Corps of Engineers - Alaska District

CON/HTW Containerized Hazardous and/or Toxic Waste
CQAR Chemical Quality Assurance Report

Cr Chromium

Cu Copper

CWA Clean Water Act

DERA Defense Environmental Restoration Account
DERP Defense Environmental Restoration Program
DNR Department of Natural Resources

DOD Department of Defense

DRO Diesel Range Organics

E&E Ecology and Environment, Inc.

ELISA Enzyme Linked Immuno-Sorbent Assay
EM-31 Electro-Magnetic Terrain Conductivity

EPA U.S. Environmental Protection Agency
eV Electron Volt

F Degrees Fahrenheit

Fe Iron

fu/ft Foot per Foot

FUDS Formerly Used Defense Site

gpm Gallons per Minute

GPR Ground Penetrating Radar

GRO Gasoline Range Organics
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HAZCAT Hazardous Waste Categorization

Hg Mercury

HTW Hazardous, Toxic, or Radioactive Waste
IDW Investigation-Derived Waste

kW Kilowatt

Mg Magnesium

mg/kg Milligrams per Kilogram

mg/1 Milligrams per Liter

ml Milliliter

mph Miles per Hour

MSL Mean Sea Level

MW Monitoring Well

Navy United States Department of the Navy
NCP National Contingency Plan

NEC Northeast Cape

NH4-N Ammonia as Nitrogen

Ni Nickel

NIOSH National Institute for Occupational Safety and Health
NO,-N Nitrite as Nitrogen

NO3 Nitrate as Nitrogen

NORAD North American Air Defense Command
NPD North Pacific Division (Laboratories)
NPL National Priorities List

NTU Nephelometric Turbidity Units

OSHA Occupational Safety and Health Administration
Pb Lead

PCB Polychlorinated Biphenyl

pg/g Picograms per Gram

pe/kg Picograms per Kilogram

pg/l Picograms per Liter

PID Photoionization Detector

PLM Polarized Light Microscopy

PLO Public Land Order

POL Petroleum Oil and Lubricants

ppb Parts Per Billion

ppm Parts per Million

PPq Part Per Quadrillion

ppt Parts Per Trillion

PVC Poly-vinyl Chloride

QA Quality Assurance

QA/QC Quality Assurance/Quality Control

QC Quality Control

RCRA Resource Conservation and Recovery Act
RfD Reference Dose

RI Remedial Investigation

RPD Relative Percent Difference

SARA Superfund Amendment and Reauthorization Act
SB Soil Boring

Sb Antimony

Se Selenium

SOW Scope of Work

TC Toxicity Characteristic

TCDD 2,3,7,8 Chlorodibenzodioxin

TCLP Toxicity Characteristic Leachate Procedure
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TEQ Toxicity Equivalency

Tl Thallium

TOC Total Organic Carbon or Top of Casing
TRPH Total Recoverable Petroleum Hydrocarbons
TSCA Toxic Substance Control Act

TSS Total Suspended Solids
TDS Total Dissolved Solids
U.S. United States

ug/kg Micrograms per Kilogram
URS URS Corporation

USGS United States Geological Survey
USKH Unwin Scheben Korynta Huettl, Inc.
USPHS United States Public Health Service

UST Underground Storage Tank
vOC Volatile Organic Compound
Zn Zinc

pwmhos/cm  Micromhos per centimeter
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CONVERSION FACTORS

SOILS AND SEDIMENTS

1 mg/kg is equal to 1 part per million (ppm)

1 ug/kg is equal to 1 part per billion (ppb)

1 pg/g is equal to 1 part per trillion (ppt)

1 pg/kg is equal to 1 par per quadrillion (ppq)
1,000 pg/kg = 1 pg/g
1,000 pg/g = 1 ugrkg

1,000 ug/kg = 1 mg/kg

WATER

1 mg/l is equivalent to 1 part per million (ppm)

1 ug/l is equivalent to 1 part per billion (ppb)

1 pg/l is equivalent to 1 part per quadrillion (ppq)

1,000 ug/l = 1 mg/l

1,000,000 pg/l - 1 ug/l

vestig
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This report presents the results of Remedial Investigation (RI) studies performed at the Northeast
Cape Site, St. Lawrence Island, Alaska. The RI was conducted as part of the Alaska District
Corps of Engineers (COE) Defense Environmental Restoration Program (Contract No. DACA 85-
93-D-001, Delivery Order #0003). The Northeast Cape (NEC) site was used by the military from
the mid 1950's to early 1970's. The NEC site is classified as a Formerly Used Defense Site
(FUDS) under the Defense Environmental Restoration Program (DERP) of the Department of
Defense (DOD). NEC is located approximately 9 miles west of the northeastern tip of St.
Lawrence Island, in the western portion of the Bering Sea approximately 135 air miles southwest
of Nome, Alaska. St. Lawrence Island is owned jointly by Sivugaqg, Inc. located in Gambell, and
the Savoonga Native Corporation, located in Savoonga (both on St. Lawrence Island). Non-native
land on St. Lawrence island is limited to State lands used for airstrips and related facilities in
Gambell.

In the period of the Montgomery Watson RI a concurrent remedial action was being performed by
Northwest Enviro Services (NES) under contract DACA85-93-C-0048, titled Hazardous and
Toxic Waste Removal. Under this contract NES removed all of the transformers , a total of 16,
and their contents from the NEC site (Blaisdell, 1995).

Based on available background information, site visits, and previous investigations, twenty-four
individual sites (including a background site) were targeted for environmental investigation.
Samples from each of these sites were submitted for laboratory analysis. Surface and subsurface
soils, surface water, sediment, groundwater, wipes, and building materials were submitted for
laboratory analysis to define the location and extent of contamination associated with the former
DOD activities at the site.

The geology of the NEC area consists of unconsolidated alluvial or glacio-fluvial materials which
overlie quartz monzonitic bedrock materials. Groundwater at the site is shallow (0.5 to 30 feet
below ground level). Groundwater migration at the site is significantly limited by silts of low
permeability of frozen soil conditions.

Twenty-four sites were evaluated during the investigation based on investigative sites identified in
the Ecology and Environment Site Inventory dated February, 1993 (Figure ES-1). The following
contaminants of concern were detected at the NEC site at levels above benchmark criteria:
petroleum, oil and lubricants (POLs); volatile organic compounds (VOCs); base, neutral, acid
extractables (BNAs); polychlorinated biphenyls (PCBs), metals, asbestos containing materials
(ACM), and lead base paint (MI). Listed below are the twenty-four investigative sites and the
contaminants of concern found at each site.

Site 1: Burn Site Southeast of Landing Strip Not Investigated
Site 2: Airport Terminal and Landing Strip POL, ACM
Site 3: Fuel Line Corridor and Pumphouse POL, ACM
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Site 4: Native Fishing and Hunting Camp POL

Site 5: Cargo Beach POL
Site 6: Cargo Beach Road Drum Field POL, metals
Site 7: Cargo Beach Road Landfill POL, BNAs, PCBs, metals, ACM
Site 8: POL Spill Site Not Investigated
Site 9: Housing and Operations Landfill POL, VOCs, metals
Site 10:  Buried Drum Field POL, PCBs, VOCs, metals
Site 11:  Fuel Storage Tank Area POL, PCBs, VOCs, metals
Site 12:  Gasoline Tank Area Not Investigated
Site 13:  Heat and Electrical Power Building POL, VOCs, PCBs, metals, MI
Site 14:  Emergency Power/Operations Building None
Site 15:  Buried Fuel Line Spill Area POL
Site 16:  Paint and Dope Storage Building VOCs, PCBs, metals
Site 17:  General Supply Warehouse and VOCs, ACM, MI
Mess Hall Warehouse

Site 18:  Housing Facilities and Squad Headquarters ACM, MI

Site 19:  Auto Maintenance and Storage Facilities POL, VOCs, metals, ACM
Site 20:  Aircraft Control Warning Building ACM

Site 21:  Wastewater Treatment Facility POL, VOCs, metals

Site 22:  Water Wells and Water Supply Building POL, metals

Site 23:  Power and Communication line Corridors  POL, PCBs VOCs, metals

Site 24:  Receiver Building Area POL, VOCs, metals, ACM
Site 25:  Direction Finder Area POL

Site 26:  Former Construction Camp Area Not Investigated

Site 27:  Diesel Fuel Pump Area POL, VOCs

Site 00:  Background Site None

The NEC site is unique for several reasons with respect to subsistence food sources and ecological
receptors. Inhabitants who occupy the Native Fishing and Hunting Camp depend on local
mammals, fish, birds, and edible berries as sources of food.

Petroleum hydrocarbon contamination found at Sites 10, 11, 13, 15, 19, and 27 are of particular
concern because they discharge to a large surface drainage basin which serves as a tributary for a
larger stream which flows to the Bering Sea. Natives who temporarily reside at the Native
Hunting and Fishing Camp within the NEC site have reported that drinking water supplies are
procured upgradient of the area of contamination. On-going dialogue between the COE and
Sivuqaq Inc. and Savoonga Native Corporation is recommended to assure that drinking water
sources are not within a location susceptible to contamination from the site.

At many of the sites where contamination exceeds screening criteria, risk assessment studies are
recommended to assess whether the existing concentrations of contaminants would be likely to
impact the local wildlife and present significant pathways for human health risk. Based on the risk
assessment studies, alternative cleanup levels or no further action may be appropriate. Table ES-1
provides a breakdown of the contaminated areas of concern and their potential remedial
alternatives. Confirmation sampling is recommended at selected locations to delineate the source
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and extent of contamination. Selected photographs representative of NEC site conditions are
provided on Figures ES-2 and ES-3.

Remediation alternatives for contaminated areas include:

* bioventing (soils);

* landfarming,

* air sparging (groundwater);

* ex-situ treatment (soil and groundwater);
* soil stabilization;

* capping, and/or

* excavation and off-site disposal.
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Site/Area of
Concern*

Site 2/ A
(88110)]
Figure 4-2

Site 3/ A, B, C
(85101-55103),
Figure 4-3

Site 4/ A, B, C
(8S106-55108)
Figure 4-3

Site 5/ A|
(55100)
Figure 4-3

Site 6/ A
(SSH3-117;
MW6-1, 6-2)]
Figure 4-4-3|

Site 6|
(SW/SD100,
SW/SD 115)
Figure 4-4-3

Site 6 (MW6-2)]
Figure 4-4-3

Site 6 (MW6-1)]
Figure 4-4-3

TAB. _S-1

Summary of Remediation Alternatives
Northeast Cape
St. Lawrence {sland, Alaska

Media Contaminant Depth Volume Potential Remedial Alternatives
(Feet) {ey} Alternative 1 Alternative 2 Alternative 3 Alternative 4
R Risk potential devel ; . . . ispose off-site
Soil DRO, TRPH 05 0.52 of alternative cleanup levels Bioventing Landfarming Excavate and dispose off-site
" Risk assessment, potential development | ,. . . " G
" » S -
Soil DRO, TRPH 0.5 0.52 of alternative cleanup levels Bioventing Landfarming Excavate and dispose off-site
R Risk assessment, p ial devel . . savale i
Soil DRO, TRPH 05 0.52 of alternative cleanup levels Bioventing Landfarming Excavate and dispose off-site
Soil DRO, TRPH 0.5 0.52 5{32}1;1::;;?\:2?:;1%?[‘;?;Igevelopmcm Bioventing Landfarming Excavate and dispose off-gite
DRO, TRPH 4.0 5,556 Stfillitemative clenln)'lz[;’;:\z"ell‘sw Bioventing Landfarming Excavate and dispose off-site
Sg“grmn:::fmf‘ sa:;)rl;pé;r;egl:’oot;_\’r:lruf: the | confirmation sampling to evaluate |Confirmation sampling 1o
DRO, TRPH, 210, "o & the origin, nature, and extent of  [evaluate the origin, nature, and
SW/SD na na constituents. Risk and/or leaching . 3 g’ ¢
Lead target constituents. Excavate and  |extent of target constituents.
assessment andfor development of stabilize Excavate and dispose off-site.
cleanup goals. . i .
Confirmation sampling to evaluate the Confirmation sampling o
origin, nature, and extent of target Confirmation sampling to evaluate evaluate the o inp rlxalgure and
GwW DRO na na constituents. Risk and/or leaching the origin, nature, and extent of extent of tar e‘gcor;‘lituenis
assessment and/or development of target constituents. Air Sparging. Pump and Tgeal N '
cleanup goals. P an :
Confirmation sampling to evaluate the
Chromism, origin, nature, and extent of target
GW Lead, Lead na na consti Risk and/or leachi Air Sparging Ex-situ treatment
(dissolved) assessment and/or development of

cleanup goals.
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TAB. .s-1

Summary of Remediation Alternatives
Northeast Cape
St. Lawrence Island, Alaska

Site/Area of . " : i i
Concern* Media Contaminant  Depth Volume Potential Remedial Alternatives
(feet) (cy) Alternative 1 Alternative 2 Alternative 3 Alternative 4
Site 7/ A
(S5118-124; . . .
BH7"1‘E7F'2|’,;:‘31§ Soil DRO. TRPH 40 >103,000 Ssz‘nﬂ‘;si::g:"" potential of altemative Bioventing Landfarming Excavate and dispose oft-site
SW/SD101-103)
Figure 4-5-3
Site 7 Confirmation sampling to x}valume the
origin, nature, and extent of target .
(g&/vg][)):gzli SW/SD hD,[Rg] BNAS‘ na na constituents. Risk and/or leaching Excavate and stabilize Excavate and dispose off-site
Fiotre 4.5.3 etals assessment and/or development of
igure 4-5- cleanup goals.
Confirmation sampling to evaluate the
Site 7 DRO., PCBs, origin, nature, and extent of target
{SW/SD103)|SW/SD BNA; Met:;ls na na constituents. Risk and/or leaching
Figure 4-5-3 . assessment and/or development of
cleanup goals.
Confirmation sampling to evaluate the
. origin, nature, and extent of target
SHCFZ (M\YJ;‘% GW DRO, Lead na na constituents. Risk and/or leaching
BURE -5~ assessment and/or development of
cleanup goals.
Site 9/ Al Confirmation sampling to evaluate the
S5138-141: DRO. TRPH. origin, nature, and extent of target .
;VIWQ ]'9 3i Soil A Z‘ * 2 6 constituents. Risk and/or leaching Excavate and stabilize Excavate and dispose off site
Fi N 4 é 3 S, &0 assessment and/or development of
igure 4-6- cleanup goals.
Confirmation sampling to evaluate the
Site 9/ A origin, nature, and extent of target : . By
(MW-1,9-3GW DRO, As, Pb na na  |oonst Risk and/or leachi i SparEing (PO ) Ex-sity
Figure 4-6-3| assessment and/or development of >
cleanup goals.
(i’l[l\‘;vgl-lB) Soil DRO, TRPH 6 >2,700 Risk potential develop Excavate and Landfarm Bioventing Excavate and dispose off-site
. y N of alternative cleanup levels
Figure 4-6-3
Confirmation sampling to evaluate the
Site 9/ B origin. nature, and extent of target . . Exoci
(MWS-2)IGW .?ESHB?;Z';T na na consti Risk and/or leachi Air SPargl?rie(g(lzlf)‘ Ex-situ
Figure 4-6-3 O and/or develop of "
cleanup goals.
Site 9 Confirmation sampling to evaluate the
origin. nature, and extent of target
(S\&l'gSlel(())g SW/SD B[Et(a)ﬂ TRPH, na na constituents. Risk and/or leaching Excavate and stabilize Excavate and dispose off site
Figure'476-1) § and/or develop of

cleanup goals.
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TABL. .s-1
Summary of Remediation Alternatives
Northeast Cape
St. Lawrence Island, Alaska

g';;@:ﬁ’: of Media Contaminant  Depth Volume Potential Remedial Aiternatives
(feet) (cy) Alternative 1 Alternative 2 Alternative 3 Alternative 4
Site 10/11/ A|
(88125-137; .
MW} (l)-;‘ :?:; Soil .ID.gI(,)ﬁGRO' 4 >10,000 gflﬁéx:ﬁ;&‘i’}:ﬁlgﬁﬂgew'°pmem Excavate and Landfarm Bioventing Excavate and dispose off-site
BH10-2, 10-3
Figure 4-7-3|
Site 10 (BHI10-| . Risk assessment, potential development R Excavate surface soils and cap s . it ’
2) Figure 4-7-3 Soil PCBs 2 6.5 of altemative cleanup levels Capping in place cemaining soils Excavate and of f-site disposal
. . Confirmation sampling to evaluate the
[Kigevgfsg%;‘/ DRQO, GRO, origin, nature, and extent of target - .
110, 117) SW/SD TRPH, VOCs, na na constituents. Risk and/or leaching Excavate and stabilize Excavate and dispose off site
Figure 4-7-4 Cd. Pb, assessment and/or development of
= cleanup goals.
Confirmation sampling to evaluate the
Drainage Basin ’[12}11(1(7)}:!6\]/{(?(‘25 origin, nature, and extent of target
(SW/SD 110)|SW/SD Cd. Pb. PCBs. na na constituents. Risk and/or leaching Excavalte and stabilize Excavate and dispose off-site
Figure 4-7-4 BN‘ As . ’ and/or devel of
cleanup goals.
. o Confirmation sampling to evaluate the
Drainage Basin o
DRO, GRO, origin, nature, and extent of target : : 0 G
MWI10-4, 112y As, Ch, Pb, na na congstilue‘r:nu:e Rai':k and/or ‘I)eagf;g Air sparging (POLs): Ex-sit
11-3) V(st N ‘é_nd/;)r devel of treatment (metals)
Flgure 4-7-4 cleanup goals. .
Site 13/ A .
(M\g’sllii Lé) Soil DRO, TRPH 1.5 12 5:2];:;85:253\::{:l;;\(lie(‘i;ll:lopnwm of  |Excavate and Landfarm Bioventing Excavate and dispose off-site
Figure 4-8-3
Confirmation sampling to evaluate the
DRO, GRO L
Site 13/ Al y N origin, nature, and extent of target . . . .
(MW13-2)|GW Elel&}g;me Ch na na consti Risk and/or leachi ﬁl;sparg‘l?g (&O])“”' Ex-situ
Figure 4-8-3 Po T and/or develop of catment (metals
cleanup goals.
Site 13/ B .
(M\g;l? ;;; Soil DRO 16.5 69 (l}flSal;l:s;:fis‘ize;te,ﬁ;xll::;lgevElOpmenl Excavate and Landfarm Bioventing Excavate and dispose off-site
Figure 4-8-3
Confirmation sampling to evaluate the
Site 13/ B DRO, GRO, origin, nature, and extent of target . . . .
(MW13-1)|GW TRPH, As,Ch, | m na  [constifuents Risk and/or leaching |43 sPArEing (POL): Excsitu
Figure 4-8.3 ) and/or development of eatment (metals

cleanup goals.
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Site/Area of

TAB:  s-1

Summary of Remediation Alternatives
Northeast Cape
St. Lawrence Island, Alaska

Concern* Media Contaminant Depth Volume Potential Remedial Alternatives
(feet) (cy) Alternative 1 Alternative 2 Alternative 3 Alternative 4
Site 13 (58145)| ¢ .. Access risk posed by site levels of ; .
Figure 4-8-3 Soil PCBs Q05 052 PCBs based on site specific conditions Excavate and dispose off-site
Site 19/ A
(SShl/[S&I,llg??; Soil %I;POF,[GRO, iLs 819 g;ﬂ;;ﬁzzﬁfg?};ﬁﬂz’;’l‘;ﬂlgevelopmem Excavate and Landfarm Bioventing Excavate and dispose off-site
Figure 4-8-3|
Confirmation sampling to evaluate the
Site 19/ Al GRO, DRO, origin, nature, and extent of target : . o
(MW19-1)|GW TRPH, na na constituents. Risk and/or leaching 3;;:5:5'?[%;&%‘" Ex-situ
Figure 4-8-3| Benzene, Pb assessment and/or development of
cleanup goals
Site 19/ B|
(SSW‘IIQZI; Soil DRO, TRPH 16.5 4,238 (I}f]sabitg:;:iﬁ;:eé}gﬂgr;;?;gevelopmem Excavate and Landfarm Bioventing Excavate and dispose off-site
Figure 4-8-3
Confirmation sampling to evaluate the
Site 19/ B| origin, nature, and extent of target . . Baoci
(MWI19-2)IGW DRO, Pb, Mg na na constituents. Risk and/or leaching ée“;rl:n:rn%?ée(gfl)sl;m +Ex-sity
Figure 4-8-3 assessment and/or development of
cleanup goals.
Man-made . . occ ri Removal of contaminants from
W1106, 107|surface GRO. Metals na na g;:g;:femntg;::ﬂ:gsz mcli(ﬁc Excavation and off-site remeval of {the concrete surface via
Figure 4-8-3}(concrete . ; conditions pe contaminated surface powerwashing and off-site
flooring) disposal
Man-made
surface . .
- ure“‘,tl-lsqg (concrete PCBs na na Exctavapor:ez:ind (:gf-sne removal of
Fia flooring/transfor] contaminated surface
mer pad)
Man-made . Removal of contaminants from
WI108, 109]surface GRO. Metals na na ?seszgéﬁemnfg;g::?)x?zsz nscii(ﬁc Excavation and off-site removal of [the concrete surface via
Figure 4-8-3|(concrete N L pe contaminated surface owerwashing and off-site
i conditions P!
flooring) ) disposal
Confirmation sampling to evaluate the
Site 16 (SS157- ICI:;‘,;h, Zn, origin, nature, and extent of target
161; MW 16-1)Soil twimethylbe 2 i6 constituents. Risk and/or leaching Excavate and stabilize Excavate and dispose off-site
Figure 4-10-3 ne yibenze assessment and/or develop of
cleanup goals.
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Site/Area of
Concern*

Site 16 (85163)
Figure 4-10-3

Site 16
(MW16-1)
Figure 4-10-3

Site 16|
(MW16-2)
Figure 4-10-3

Site 17 (W1101)
Figure 4-10-3

13/15/19/27/ A
(SS144, S5146-
149, $S179-182;
MWi5-1, 27-1;

BH13-3,27-2;

SW/SD107
Figure 4-8-3

13/15/19/27/ A
(MWI5-1, 27-1)
Figure 4-8-3|

TAB. _S-1
Summary of Remediation Alternatives
Northeast Cape
St. Lawrence Island, Alaska

Site 21/ A
(S5166-168;,
MW21-1, 21-2,
21-3;
SW/SD112)
Figure 4-9-1

Site 21/ A (only
$S168) Figure
4-9-1

Media Contaminant  Depth Volume Potential Remedial Alternatives
(feet) (cy) Alternative 1 Alternative 2 Alternative 3 Alternative 4
i Access risk posed by site levels of L . -
Soil PCBs, Zn, Ch 05 16 PCBs based on site specific conditions Excavate and dispose off site Capping in place
Confirmation sampling to evaluate the
Ch, Pb, Bis (2- origin, nature, and extent of target
GwW ethyl hexyl) na na constituents. Risk and/or leaching Ex-situ treatment (metals)
phthalate assessment and/or development of
cleanup goals.
Confirmation sampling to evaluate the
origin. nature, and extent of target
GW Ch, Pb, VOCs na na constituents. Risk and/or leaching Ex-situ treatment (metals)
and/or devel of
cleanup goals.
Man-made . Access risk posed by levels of bis (2- M.
surface ﬁ;i (lz”e'Lh)il ) na na ethyl hexyl) phthalate based on site 5:5"3’r}.“slnoef§f‘ m::‘\‘m.md matenals
(tinoleum) Yo specific conditions SPos
Soil .lr)gg:lGRO' S 4,925 DRfi:L;':sr:gs:?:elecr}le,a;:::gl;g\?é]cslevelopment Excavate and Landfarm Bioventing Excavate and dispose off-site
Confirmation sampling to evaluate the
DRO, GRO, origin, nature, and extent of target
GW TRPH, na na constituents. Risk and/or leaching Air sparging (POLs)
Benzene tassessment and/or development of
cleanup goals.
Confirmation sampling to evaluate the
DRO, VOCs, origin, nature, and extent of target
Soil, SW/SD  |TRPH, As, Cu, 2 7778 constituents. Risk and/or leaching Excavate and stabilize Excavate and dispose off-site
Zn, Pb and/or devel of
cleanup goals.
Soil PCBs 05 16 Risk assessment, potential development Capping in place Excavate surfnce soils and cap Excavate and of -site disposal

of alternative cleanup levels remaining soils
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TAB:.  .3-1

Summary of Remediation Alternatives
Northeast Cape
St. Lawrence Island, Alaska

%';:/é:zﬁ"f Media Contaminant  Depth Volume Potential Remedial Alternatives
(feet) tey) Alternative 1 Alternative 2 Alternative 3 Alternative 4
Confirmation sampling to evaluate the
Site 21/ A DRO, As, Ch, origin, nature, and extent of target Air sparging (POLs); Ex-situ
(MW21-1, 21-3)i]GW Pb, Zn, n- na na constituents. Risk and/or leaching trealrl:lgng! mge(als ’
Flgure 4-9-1 Propylbenzene assessment and/or development of
cleanup goals.
. Confirmation sampling to evaluate the
Site 22/ Al origin, nature, and extent of target
. (88170} Soil DRO. Pb 0.5 2 constituents. Risk and/or leaching Excavate and stabilize Excavate and dispose off-site
Figure 4-11 assessment and/or development of
cleanup goals.
ite 2
. onfirmation sampling to evaluate the
S 3244 Contrvaton sl oot
MW24.1. 24-2) DRO, GRO, origin, nature, and extent of target
' .,4_3_' Soil, SW/SD TRPH, Cu, Pb, 4 10,466  |constituents. Risk and/or leaching Excavate and stabilize Excavate and dispose off-site
SW. /SD~1 IS; Zn assessment and/or development of
Figure 4-12°3 cleanup goals.
Confirmation sampling to evaluate the
5 o
(Ma}'&j;_/ 22‘:’_;’; aw DKO. Pb. M. " o |origin. natre, and extent of target Air sparging (POLs); Ex-situ
Figure 4-12-3 Ca, VOCs and/or develop of metals
cleanup goals.
Site 23 (85162)] . Risk assessment and pogential . . o
Figure 4-12-3 Soil PCBs 05 1.6 development of alternative cleanup Capping in place Excavation and off-site disposal
levels
Confirmation sampling to evaluate the
Site 25/ A DRO. TRPH origin, nature, and extent of target . . .
(§S177) Figure|Soil v Z) N 05 0.52 C Risk and/or leaching Excavate and stabilize Excavate and dispose off-site
4-12-3 y and/or development of
cleanup goals.
Site 25/B| Risk assessment and potential
(85176) Figure|Soil DRO, TRPH 05 0.52 development of alternative cleanup Excavate and Landfarm Bioventing Excavate and dispose off-site
4-12-3 levels

* A capital letter following identification of the area of concemn (A, B, C, etc...) indicates ADEC Action Level Estimates are provided in Appendix E
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This report on the Remedial Investigation at Northeast Cape is organized in 6 Sections with
appendices to help the reader better understand the data and resulting conclusions drawn from its
interpretation:

1.1

Section 1: Provides a general description of the site conditions at Northeast Cape.

Section 2: Provides an outline of what was performed and how it was accomplished
during the remedial investigation.

Section 3: Describes the regulatory background, general aspects of chemical fate and
transport for the contaminants of concern found at the site, benchmark screening criteria
used to evaluate analytical results, and potential remedial options for the types of
contaminants found at the site.

Section 4: Details the results of the investigation and site-specific information as well as the
fate and transport and remedial alternatives for each site. This section has been organized
into subsections which pertain to grouped sites. Sites were grouped by geographical locale
and similar environmental conditions.

Section 5: Provides conclusions drawn from the interpretation of data presented in Section
4 and presents a summary of remedial alternatives and recommended action pertaining to
the Northeast Cape remedial investigative area.

Section 6: Furnishes a list of referenced materials used to prepare this report.

Appendices: Supplies the reader with both field and laboratory background data; data,
reports, and logs used to prepare this report and referenced in the prior six sections.

PURPOSE OF REPORT

The Remedial Investigation report describes the scope of activities, findings, and conclusions of a
remedial investigation conducted at the Northeast Cape (NEC) site on St. Lawrence Island, Alaska.
The remedial investigation was conducted at the NEC site in June and July 1994 as part of the
Alaska District Corps of Engineers (COE) Defense Environmental Restoration Program (DERP),
(Contract No. DACA 85-93-D-0011, Delivery Order 0003).

The specific objectives of this report are to:

Describe the sampling rationale and procedures used to collect environmental and building
material samples at the NEC site;
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* Delineate the physical characteristics of the NEC site for purposes of predicting
contaminant migration pathways;

* Identify the nature and extent of contamination at the NEC site through evaluation of soil
groundwater, surface water, sediment samples;

* Identify the contaminants of concern and describe the fate and transport of the contaminants
at the NEC site;

* Identify areas of the NEC site (if any) which may require remedial action and present and
evaluate remedial action alternatives to address this contamination.

1.2 SITE BACKGROUND
1.2.1 Site Location

The NEC site is approximately 9 miles west of the northeastern cape of St. Lawrence Island. The
NEC site is between Kitnagak Bay to the northeast and Kangighsak Point to the northwest. The
Kinipaghulghat Mountains bound the southern portion of the site. The latitude and longitude of the
site are 63 degrees 20 minutes north by 168 degrees 59 minutes west. St. Lawrence Island is
located in the Bering Sea, near the territorial waters of Russia, approximately 135 air miles
southwest of Nome. St. Lawrence Island is accessible by either boat or commercial airplane
charter out of the city of Nome (Figure 1-1).

1.22 Physical Description of the Site

The NEC site is approximately 4 miles square (Figure 1-2). Most of the topography of the site is
relatively flat with the highest elevations found at the base of the mountains towards the southern
boundary of the site. Elevations across the site range from sea level to approximately 100 feet
above mean sea level (MSL).

Approximately 20 structures in various states of decline were still standing at the site during this
investigation. Military structures inhabited during the period of activity at the site include the
Housing and Operations Complex, Fuel Pump House, Receiver Building, and the Airport
Terminal and Weather Station. Adverse weather conditions (especially high winds) have damaged
most of the buildings.

1.23  Site History

St. Lawrence Island was established as a reindeer reserve by Executive Order on January 7, 1903.
The NEC site was acquired by the United States Air Force (Air Force) on January 16, 1952 under
Public Land Order (PLO) 790 which removed 21,013 acres from the reservation. In 1952 the Air
Force Aircraft Control and Warning Station (AC&W) was formally activated by the assignment of
the 712th AC&W Squadron and the 6980th Security Squadron. The original site was designed to
support 212 men. Throughout its existence, Northeast Cape was a surveillance station, providing
radar coverage for the Alaskan Air Command, and later for North American Air Defense Command
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(NORAD), as part of an Alaska-wide system constructed to reduce a potential vulnerability to
bomber attack across the polar regions.

In 1954, the Air Force began construction of a White Alice radio relay, a communication system
utilizing topographic scatter for transmission of information detected by the AC&W Radar Facility.
In 1958, 16,213 acres were restored to the reindeer reservation under PLO 1602 while 4,800 acres
continued to be withdrawn from the reserve.

In June 1969, the radar operations ceased and most military personnel were removed by the end of
that year. Most of the facilities were left intact, with minimal removal of equipment due to the high
cost of transport from the site.

The White Alice station area remained in operation with minimal military staff until 1972. All lands
were then withdrawn from the military in 1972 by PLO 5187, for classification under Section
17(d)(1) of the Alaska Native Claims Settlement Act (ANCSA) of 1971, which entitled native
village corporations to select and receive specific amounts of federal land. Interim conveyance No.
203 (June 1979) conveyed unsurveyed lands of St. Lawrence Island to Sivugaq Inc. and
Savoonga Native Corporation. Excepted from transfer were surveyed land, easements, and land-
use permits effective prior to conveyance (URS, 1985).

In 1982 the White Alice operations area was transferred to the United States Department of the
Navy (Navy) (URS, 1991). The White Alice operations area is not a part of this contract and is
being addressed by the Navy via their Comprehensive Long-Term Environmental Action Navy
(CLEAN) program. Thus the White Alice site was not investigated during this remedial
investigation.

124  Previous Investigations

In 1985, URS Corporation conducted an Environmental Assessment of the site in accordance with
the Defense Environmental Restoration Account (DERA). The investigation consisted of a file
search and preliminary reconnaissance of the NEC site. The site reconnaissance included an
inventory of materials left by the military and collection of a limited number of soil and water
samples.

In 1991 and 1992, Ecology and Environment, Inc. (E&E) conducted site reconnaissance visits and
interviewed persons who had either resided at Northeast Cape during the period of Department of
Defense (DOD) occupation. E&E completed the Chemical Data Acquisition Plan (CDAP) upon
which this remedial investigation is based in February of 1993.

13 REGIONAL SETTING

Relatively little site-specific data on site conditions exists for Northeast Cape. However, the
regional setting is similar to Gambell which lies on the Northwest Cape of St. Lawrence Island, for
which limited climate data is available.
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13.1 Climate

St. Lawrence Island has a cool, moist, subarctic maritime climate with some continental influences
during winter, when much of the Bering Sea is capped with pack ice. Winds and fog are common;
precipitation occurs approximately 300 days per year as light rain, mist or snow. Annual snowfall
is about 80 inches per year. Annual precipitation is about 16 inches per year, in which more than
half falls as light rain between June and September. Summer temperatures average between 48° F
and 34° F, with a record high of 65°F. Winter temperatures range from 2°F to 10°F, with an
extreme low of -30°F (URS, August 1985).

The wind is generally in a northerly to northeasterly direction from September to June, and
southwesterly in July and August. Winds exceeding 10 knots occur seventy percent of the time;
and average 20 knots in winter months. The average wind speed is 18 miles per hour (USKH,
1993). Gusts in the Northeast Cape area have been measured as high as 110 miles per hour.

132 Topography

The site consists mainly of flat coastal plains which gradually turn into rolling tundra as it heads
south towards the base of the Kinipaghulghat Mountains. The Kinipaghulghat Mountains rise
abruptly to a maximum elevation of approximately 1,800 feet above sea level about 2 miles south
of the site. The majority of the area of the remedial investigation is at an elevation of 20 to 80 feet
above mean sea level.

133 Geology

St. Lawrence Island consists of isolated bedrock highlands consisting of igneous, metamorphic,
and older sedimentary rocks surrounded by unconsolidated surficial deposits which overlie a
relatively shallow erosional bedrock surface. In the immediate vicinity of the area of this
investigation, shallow unconsolidated surficial materials overlie quartz monzonitic rocks of the
Kinipaghulghat Pluton (Patton and Cjeltsey, 1980). The pluton forms the mountainous area south
of the site, which includes Kangukhsam Mountain (Figure 1-3). Immediately south of the site, an
unnamed drainage in the Kinipaghulghat Pluton has created and erosional valley and alluvial fan of
unconsolidated sediments. The primary areas of this investigation are located on this alluvial fan
which progrades north from the mountain front toward the Bering Sea. Granitic bedrock materials
are exposed at the coast north of the site at Kitnagak Bay, suggesting that quartz monzonitic
bedrock underlies the unconsolidated materials at a relatively shallow depth on a wave-cut
erosional platform.

The unconsolidated alluvial materials exhibit a soil zone in areas which have not been disturbed by
man. In general, native soil stratigraphy at the site is characterized by silts near the surface
overlying more sand-dominated soils at depth. The silt may contain varying degrees of
clay/sand/gravel and may varies from 0 to 10 feet in thickness. The silt is dark brown to dark
green in color and sometimes exhibits a mottled texture. In some areas, the silt exhibits an aqua
green or blue color. Dark brown silts are observed in outcrop. The sand at depth contains varying
degrees of silt/gravel/cobbles and may vary from 2 feet to greater than 20 feet in thickness. These
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deeper course-grained materials are generally unsorted and are likely to be of glacio-fluvial origin.
The depth to bedrock at the site is unknown.

134 Groundwater

Because of the relatively remote and undeveloped nature of St. Lawrence Island, there is little data
on the regional groundwater regime. The bedrock materials south of the site (and underlying the
unconsolidated deposits) are not expected to store and transmit significant quantities of
groundwater. Typically, these types of granitic rocks are generally impermeable, and transmit
groundwater only through localized fractures and weathered soil zones at the surface.

The primary aquifer at the NEC site is the unconsolidated alluvial materials which underlie all of
the areas examined during this investigation. The mountainous area south of the site provides and
ideal recharge area for the unconsolidated materials, providing runoff from rain and snowmelt
during the summer months. Based on the topography and geology of the site, the regional
groundwater flow direction is expected to be from the mountainous recharge area south of the site,
flowing north and eventually discharging to the Bering Sea.

The facilities at NEC apparently used groundwater as a source of water supply. There are four
abandoned production wells at the site, designated Well Nos. 1 through 4 (E&E, 1993). Little is
known about the capacity or construction characteristics of these wells. A drillers log is available
for one of the wells, indicating "coarse sand (water)" at a depth of 9 to 28 feet, underlying silty
surficial deposits, and clean gravel and sand from a depth of 28 to 32 feet.

A key factor influencing the flow of groundwater at the site is the existence of permafrost and
frozen soils, which render the unconsolidated materials effectively impermeable. The U.S.
Geological Survey (USGS) has classified St. Lawrence Island as an area of "moderately thick to
thin permafrost”. Although the depth of permafrost at St. Lawrence Island is unknown, the base
of permafrost on the mainland at Nome (135 air miles to the northeast) is estimated to be at a depth
120 feet (Ferrians, 1965). The deeper unconsolidated deposits at the site are probably permanently
frozen, and the shallow soils investigated during this investigation represent the active layer, where
soils are thawed only during portions of the year. Frozen soils are expected to have a profound
effect in retarding groundwater flow during most of the year.

135 Surface Water

Other than the Bering Sea north of the NEC facility, surface water in the vicinity of the study area
consists of small streams, small to moderate sized lakes, and marshy areas. Surface water
generally flows from the highland area south of the site in a generally northward direction. Small
surface water bodies are common throughout the area. The primary stream drainage in the area is
fed by runoff from the prominent drainage of the Kinipaghulghat Mountain valley south of the site.
This stream drainage is fed by several smaller tributaries as it flows north to Kitnagak Point. The
smaller tributaries originate from two small unnamed lakes (Figure 1-4).

During the period of field work for the remedial investigation (June and July of 1994), it was noted
that surface water was highly dynamic, changing significantly over the course of a few days. For
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example, it was noted that streamflow in the major drainage south of the site varied significantly,
from several hundred gallons per minute during warm days, to no flow during relatively cold
periods lasting more than a day (the runoff was primarily snowmelt from higher elevations). In
other locations, small lakes and marshy areas created by recent snowmelt were observed to dry up
and/or change shape over the course of a few days or weeks.

136 Demography and Land Use

The village of Savoonga is approximately sixty miles northwest of Northeast Cape and has a
population of 514 people as of the 1990 U.S. Census. There are currently no permanent residents
at the NEC site, but there is a small hunting and fishing village located at the site, which is
inhabited primarily in the summer by residents of Savoonga. The camp is used mainly as
temporary housing while hunting and fishing.

13.7 Ecology, Wildlife and Endangered Species

The NEC area supports habitat for a variety of seabirds, waterfowl, and mammals who either
breed in or migrate through the area. The ocean surrounding the Northeast Cape area is used for
subsistence hunting of walrus, seal, sea birds, cross fox, reindeer and polar bear.

1.3.7.1 Vegetation

Vegetation in the NEC area is classified as alpine tundra. This type of vegetation is predominantly
white mountain avens, mat forming herbs, grasses, and sedges. Shrubs include bearberry, dwarf
birch, narrow leaf Labrador tea, willow, heaths, and cassiopes. The Northeast Cape area has
many low lying area with lakes, bogs, and poorly drained soils. In these areas, vegetation is
typically classified as wet tundra which is dominated by heaths, sedges, mosses, lichens, and
cotton grass (URS, 1985).

1.3.7.2 Birds

The only known breeding seabird colony known to exist at the NEC site consists of 60 Glaucous
Gulls on Seevookhan Mountain. This colony, cataloged as 93-19 by the U.S. Fish and Wildlife
Service Catalog of Alaskan Seabird Colonies is the most current known estimate of breeding
seabirds in the area. Several other species of birds have been sighted in the vicinity of the NEC
site including common ravens, snow bunting, whistling swans, lapland longspurs, and sea gulls.
However, because of the areas around NEC have a very low habitat value, there are relatively few
birds and the diversity of species appears low (URS, 1985).

1.3.7.3 Mammals

Large mammals are generally not abundant on St. Lawrence Island. However, polar bear can be
seen on the island year round, especially when the ice pack is near shore. Grizzly have been
reported on the island but are rarely seen. A dwindling population of several hundred reindeer can
also be found on the island. Arctic fox, less commonly red fox, cross fox, and several small
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mammals (tundra shrew, arctic ground squirrel, the Greenland collared lemming, the red-backed
vole, and the tundra vole) can also be seen on the island (URS, 1985).

Marine mammals are present in the vicinity of NEC as seasonal migrants in the offshore and near
shore marine waters, at haul out sites, and in association with the advancing and retreating pack
ice. However, there are no haul out areas within the Northeast Cape site. During the summer,
walrus, sea lions, and spotted seals may be present in the offshore water. During the ice season,
ringed seals, bearded seals, walrus, and spotted seals can be found in near-shore and offshore
leads and open water. Whales that can be seen near the Northeast Cape site include bowhead gray,
minke, killer and beluga (USKH, 1993).

1.3.7.4 Fish

There are ten primary species of fish that reside in the streams and tundra ponds of St. Lawrence
Island. These include: blackfish, nine-spined stickleback, grayling, Arctic char, and whitefish.
All five species of Pacific Salmon occur around the island. According to Savoonga natives, the
stream north of the main NEC facility complex (Figure 1-4) once supported fish populations, but
the stream no longer supports fish due to a large diesel oil spill at the Housing and Operations
Complex, which entered one of its tributaries (this area known as Site 11, is discussed in more
detail in Section 2 of this report). Fish fry have been observed in this stream approximately 250
feet downstream of the bridge leading from the Landing Strip to the housing and Operations
Complex (URS, 1985).

1.3.7.5 Endangered Species

Endangered or threatened species of animals on St. Lawrence Island include the Spectacled Eider
(endangered), the Arctic Peregrine Falcon (proposed threatened), and the Stellers Eider (proposed
threatened). The prevalence of these with respect to the NEC site is unknown. There are no
endangered or threatened species of mammals or plants on the island.
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The remedial investigation described in this section was designed to identify likely sources of
contaminants and focus the investigation on confirming the presence or absence of contamination
in these areas. If found a further goal is to assess the magnitude and extent of contamination
(E&E, 1993).

The environmental media investigated include near-surface soils (less than 30 feet deep), surface
water and sediments, and shallow groundwater occurring in unconsolidated deposits. Bedrock
was not encountered at the site. Buildings at the site were also investigated along with above-
ground tanks and other containers.

21 AREAS OF INVESTIGATION

The work plan (or Chemical Data Acquisition Plan) was prepared by Ecology and Environment,
Inc. (E&E) in February of 1993. Based upon the facility background, site visits, and evaluation of
the available environmental data, 27 discrete areas and a Background Site were delineated by E&E
for the NEC site investigation. Four of these were deemed ineligible for DERP cleanup (Sites 1,
8, 12, and 26). The location of each investigation area is shown in Figure 2-1. A summary of
investigative and sampling activities by site is provided in Table 2-1. A summary of the analytical
program by site with respect to the parameters is provided in Table 2-2.

21.1 Site 1: Burn Site Southeast of Landing Strip

According to the E&E 1993 report there were no hazardous structures, hazardous debris, or
CON/HTW present at this site. During the 1994 RI, these findings were confirmed by the
Montgomery Watson field team. Additionally, there were no physical indications, such as
distressed vegetation or charred debris, which might indicate a previously burned area.
Accordingly, this site was not investigated during the 1994 field work.

212 Site 2: Airport Terminal and Landing Strip

The airport terminal area consists of two buildings and an apron pad located on the southeast side
of the airstrip at approximately the midpoint of the airstrip (Figure 2-2). The structures consist of a
25 foot wide by 64 foot long by 18 foot high operation/control tower (terminal) building; an
approximately 6 foot wide by 9 foot long by 8 foot high transformer shed located approximately 30
feet southeast of the operation/control tower building. There is also a 1,000 gallon above-ground
storage tank (AST) at the southeast corner of the operation/control tower building.

The following objectives were identified for the investigation of Site 2:

* Determine the absence or presence of petroleum-contaminated soils.




* Determine the absence or presence of asbestos containing material (ACM) in the
operation/control tower.

* Determine the absence or presence of soils or surfaces in and around the transformer shed
contaminated with polychlorinated biphenyls (PCB).

* Determine the absence or presence of product in the 1,000 gallon AST.
* Determine the absence or presence of ACM.
213 Site 3: Fuel Line Corridor and Pumphouse

A 4-inch welded steel pipeline was used to transfer diesel fuel approximately 8,000 feet from the
pumphouse at the cargo beach to the bulk storage facilities at the housing and operations area. The
fuel pumphouse is located approximately 300 feet inland from the Cargo Beach and housed the
engine-driven pumps that provided pressure for the pipeline (Figure 2-3).

The following objectives were identified for the investigation of Site 3:

* Determine the absence or presence of petroleum contaminated soils.

* Determine the absence or presence of ACM in the pumphouse.

* Determine the absence or presence of lead-contaminated soils resulting from battery leaks.
* Determine the absence or presence of product in the two above ground storage tanks.

There are also two 500-gallon ASTs present on the gravel pad outside the pumphouse.
214  Site 4: Native Fishing and Hunting Camp

A native fishing and hunting camp is located southwest of the Cargo Beach barge off-loading area
(Figure 2-3). The site includes wood frame structures originally constructed as housing for the
native civilian employees of the base. Two of the structures are presently used by natives as a
fishing and hinting camp for part of the year. The remainder are in a state of partial or total
disrepair due to inclement weather.

There are also two abandoned vehicles and two abandoned ASTs located just south of the housing
area. The larger tank is steel construction 27 feet long and 10 feet in diameter. The second tank is
double-walled and insulated, 5.5 feet long and 3.6 feet in diameter (Figure 2-3).

The following objectives were identified for the investigation of Site 4:

* Determine the absence or presence of soils contaminated with petroleum oils or lubricants
(POLs)
* Determine the absence or presence of product in the two ASTs.




215 Site 5: Cargo Beach

The Cargo Beach area is immediately north of the hunting and fishing camp and extends eastward
from the Cargo Beach Road approximately 3,000 feet, and westward approximately 1,700 feet.
The Cargo Beach extends from the low tide level approximately 150 feet inland (Figure 2-3). This
area was used for barge off loading operations. According to E&E (1993), the site contains
approximately 275 drums in various states of decay.

The objective for the investigation of Site 5 was to determine the absence or presence of POL, PCB
and metals-contaminated soils near the previously mentioned area by the western edge of the site.

216 Site 6: Cargo Beach Road Drum Field

This site was used primarily for the disposal of empty POL drums generated during operation of
the former base. The drum field is located 0.6 miles south of Sites 3 and 4 along the Cargo Beach
Road (Figure 2-4). The site consists of approximately 1,500 POL drums, 1 empty 500 gallon
storage tank and miscellaneous metal debris. All of the aforementioned items are aboveground and
easily accessible from the Cargo Beach Road.

The following objectives were identified for the investigation of Site 6:
* Determine the lateral and vertical extent of POL contamination present at the site.

* Determine the absence or presence of petroleum contamination in shallow groundwater
and/or surface water and sediments.

* Determine the absence or presence of PCB, base/neutral/acid extractables (BNA), volatile
organic compounds (VOC), and metals contamination throughout the site.

217 Site 7: Cargo Beach Road Landfill

The cargo beach landfill was used as the base's solid waste disposal area from 1965 to Base
closure in 1974 (E&E, 1993), and contains a wide variety of materials. The landfill is located
approximately 0.8 miles south of Sites 3 and 4 along the Cargo Beach Road (Figure 2-5).
According to E&E (1993), the landfill contains approximately 2,300 exposed POL drums,
miscellaneous metal debris and several batteries. Based on available information this was not an
ADEC permitted landfill. According to the natives (E&E, 1993) the trash was often burned prior
to burial. Burning of debris has lead to the concern that dioxins and furans may be present.

The following objectives were identified for the investigation of Site 7:

* Determine the presence or absence of petroleum contamination along the perimeter of the
landfill mass.

* Determine the presence or absence of dioxins and furans.
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* Determine the lateral and vertical extent of petroleum contamination.

* Determine the absence or presence of PCB, priority pollutant metals, BNA, and dioxin
contamination in shallow groundwater, surface water, sediment, surface soil, and
subsurface soil.

* Determine the absence or presence of ACM.

* Determine the absence or presence of lead-based paint.
218 Site 8: POL Spill Site

According to the E&E 1993 report there was no evidence found during the site inspection to
suggest that an actual spill occurred at this location. The origin for concern of the suspect site is
not known but is assumed to be a result of the 1991 public meeting. During the 1994 RI the
Montgomery Watson field team observed no physical indications

219 Site 9: Housing and Operations Landfili

This site was a waste disposal area from the time period of the construction of the base in 1952 to
1965, when Site 7 became the primary landfill (E&E, 1993). The landfill is located approximately
500 feet northeast of the housing and operations area (Figure 2-6). This landfill contains
miscellaneous metal debris, POL drums, and 1 abandoned vehicle in the surface water body near
the southwest corner of the landfill perimeter. Based on current information this was not an ADEC
permitted landfill. As with Site 7, natives report that much of the waste was burned prior to burial,
(E&E, 1993) thus presenting the potential for dioxin and furan contamination.

The following objectives were identified for the investigation of Site 9:

* Determine the presence or absence of petroleum contamination along the perimeter of the
landfill mass.

* Determine the lateral and vertical extent of petroleum contamination.

* Determine the presence or absence of PCB, priority pollutant metals, BNA, and dioxin
contamination in shallow groundwater, surface water, sediment, surface soil, and
subsurface soil.

21.10 Site 10: Buried Drum Field

This site is located directly across the Cargo Beach Road from Site 9 and lies approximately 400
feet northeast of the housing and operations complex (Figure 2-7). The site is level with the road
and proceeds eastward where it drops off approximately 8 feet. According to the natives (E&E,
1993) this area is believed to contain drums with 90-weight waste oil. There is a large stained area
towards the northwest corner of the burial plateau along with numerous smaller stained areas on
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the surface of the site. There is also visible staining along the bermed west edge of the site. Itis
estimated that there are 29,500 drums buried at the site (E&E, 1993).

The following objectives were identified for the investigation of Site 10:
* Determine the extent of petroleum contamination emanating from the burial field.
* Determine the lateral and vertical extent of petroleum contamination.

* Determine the presence or absence of PCB, priority pollutant metals, BNA, contamination
in shallow groundwater, surface water, sediment, surface soil, and subsurface soil.

21.11 Site 11: Fuel Storage Tank Area

This site is located directly adjacent to Site 10 in the northeast corner of the housing and operations
complex (Figure 2-7). It consists of three fuel storage tanks measuring 50 feet in diameter and 28
feet in height (approximately 400,000-gallons) including all associated piping valving. The tanks
have been emptied and cleaned and are free of product, with the exception of Tank 1 which has a
small amount of water (< 4") with a petroleum sheen. In the late 1960's Tank 2 (Section 4, Figure
4-7) was punctured during snow removal operations and approximately 180,000 gallons of diesel
fuel were released (E&E, 1993). As the spill occurred in the winter, much of the fuel was
contained in snow and was later intentionally burned. However, a large volume of the fuel
collected in the sediment of the wetlands area directly north of the tanks. Significant staining and
distressed vegetation is visible.

The following objectives were identified for the investigation of Site 11:

* Determine the lateral and vertical extent of petroleum contamination associated with the
three tanks and associated components.

* Determine the presence or absence of PCB, BNA, and priority pollutant metals
contamination in shallow groundwater, surface water, sediment, surface soil, and
subsurface soil.

21.12 Site 12: Gasoline Tank Area

This site contains two aboveground storage tanks which contained leaded gasoline and a fuel pump
mounted inside a shed immediately east of the two tanks. The smaller tank is 8 feet in diameter and
34 feet long (12,784 gallons). The larger tank is 10.5 feet in diameter and 38 feet long (24,614
gallons). No evidence was found during previous site inspection by E&E to suggest that any
discharge had occurred at this location (E&E, 1993). Accordingly, this site was not investigated
during the 1994 field work.
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21.13 Site 13: Heat and Electric Power Building

This site contains Building 110 of the housing and operations complex and the land surrounding it
and includes two USTs and one AST (Figure 2-8). It contained the central heating and power
generating facilities for the base. One UST is located on the south of the building and is reported
to have a volume of 20,000 gallons (E&E, 1993). The other UST is located on the northwest side
of the building and its volume is unknown. The AST is located on the north side of the building
directly adjacent to the four large overhead doors leading into the generator area. The site also
includes three transformer banks consisting of three transformers each. One is located in a room
on the south side; another is in a room on the north side; and the third is in an add-on room on the
southwest side of the building. The building also contains four Cummins Diesel generators with
associated piping and ventilation ducts, a 500 gallon pressure tank, and a 204,000 gallon storage
tank.

The following objectives were identified for the investigation of Site 13:
* Determine the extent of POL contaminated soils and groundwater.
* Determine the absence or presence of PCB-contaminated soils.

* Determine the absence or presence of PCB-contaminated cement flooring in the transformer
areas.

* Determine the absence or presence of product in the two USTs and the one AST.

* Determine the absence or presence of ACM.
21.14 Site 14: Emergency Power/Operations Building
This site includes Building 98 of the housing and operations area and the land immediately around
it, including one 5,000 gallon AST located on the south side of the building (Figure 2-9). The site
also includes one transformer bank with three transformers located immediately on the left side of
the southeast entrance of the building. This building housed the emergency power generation and
communications equipment. The following objectives were identified for the investigation of Site

14:

* Determine the absence or presence of PCB contaminated man-made surfaces associated
with the transformer area.

* Determine the absence or presence of product in the AST located due south of the building.

* Determine the absence or presence of ACM.
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21.15 Site 15: Buried Fuel Line Spill Area

This site encompasses the area running west from the 20,000 gallon UST at Site 13 towards the
diesel fuel pump island at Site 27 (Figure 2-8). A break in this fuel line resulted in an
approximately 40,000 gallon diesel fuel spill. The date of this rupture is not known. This
ruptured fuel line was abandoned in place and a second line was installed at a shallower depth
(E&E, 1993). The following objectives were identified for the investigation of Site 15:

* Determine the vertical and lateral extent of POL contamination in soils.
* Determine the absence or presence of POL contaminated groundwater.
21.16 Site 16: Paint and Dope Storage Building

This site includes the single-room wood framed building located on the north side of the perimeter
access road surrounding the housing and operations complex and the land surrounding it (Figure
2-10). This site was originally a flammable liquids storage facility. There are numerous containers
scattered both inside the building and throughout the surrounding area in various states of decay
ranging in size from 1 pint to 5 gallons. There is also an oval AST north of the building which
was presumed to have been used for oiling roads. Its dimensions are 7.5 feet long with an oval
cross section of 6 feet by 4 feet. The following objectives were identified for the investigation of
Site 16:

» Determine the vertical and lateral extent of the paint, oils, or dope spills that surround the
building.

* Determine the absence or presence of contaminated groundwater.

* Determine the absence or presence of product in the oval AST.
21.17 Site 17: General Supply Warehouse and Mess Hall Warehouse
The site includes Buildings 111 and 107 of the housing and operations complex. The warchouses
were single story buildings both approximately 10,000 square feet (Figure 2-10). They were used
to store miscellaneous materials required for general base operations such as paper goods and
cleaning fluids along with cold storage facilities.

The following objectives were identified for the investigation of Site 17:

* Determine the absence or presence of BNA and VOC contamination beneath a leaking drum
on the north end of the Mess Hall Warehouse.

* Determine the absence or presence of PCB and BNA contamination on the man-made
flooring in both warehouses.

* Determine the absence or presence of ACM and lead-based paint.
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21.18 Site 18: Housing Facilities and Squad Headquarters

Site 18 includes Buildings 99,100,101,102,104,105,106,12 and 130 as well as the immediate
surrounding land and associated connecting corridors/utilidors of the Housing and Operations area.
These building were investigated for ACM and lead-based paint only.

21.19 Site 19: Auto Maintenance and Storage Facilities

This site includes the auto maintenance facility (Building 109) and the auto storage facility
(Building 108) along with the land immediately surrounding them (Figure 2-8). The buildings
were constructed using wood framing with steel columns and trusses which support the roofs.
The flooring in both buildings is concrete slab. Both floors are stained and have floor drains
which are assumed to drain to the north along the downward sloping grade. There is a grease pit
in the north end of the auto maintenance facility which is full with water. There was also a 250
gallon oblong AST located outside the northeast corner of the auto storage facility which was
believed to contain approximately 50 gallons of antifreeze (E&E, 1993).

The following objectives were identified for the investigation of Site 19:

* Determine the absence or presence of petroleum contamination in both the surface and
subsurface soils and groundwater

* Determine the absence or presence of petroleum and metals contaminated concrete flooring.
* Determine the absence or presence of product in the AST.
» Determine the absence or presence of ACM.
21.20 Site 20: Aircraft Control and Waming (AC&W) Building
Site 20 includes Building 103 of the housing and operations complex. The buildings roof is
collapsed and extremely weathered. There are suspected ACMs throughout the structure. This site
was investigated only for ACM.
21.21 Site 21: Wastewater Treatment Facility
Site 21 consists of the wastewater treatment system which served the Housing and Operations
Complex. The facility is located east of the perimeter road and consists of two side-by-side septic
settling tanks approximately 15 feet wide by 50 feet long and eight feet deep. Effluent from these
tanks was discharged via an 8-inch insulated cast iron pipe to a wetland area approximately 450
feet to the east (Figure 2-9).

The following objectives were identified for the investigation of Site 21:

* Determine the absence or presence of petroleum hydrocarbons, PCBs, and metals
contaminated surface and subsurface soils, groundwater and surface water and sediment.
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2122 Site 22: Water Wells and Water Supply Building

This site includes the water storage building, the pumphouse (Figure 2-11) and the four water
wells. The water storage building holds four 20 foot diameter and 26 foot high water tanks and
miscellaneous piping. There is a pile of fire brick paint cans immediately inside the building's
northern entrance. The pumphouse contains a motor driven pump and diesel pump drive (E&E
1993). There is also a UST located on the south side of this building. This building is in fair
condition but has suffered some weathering due to the lack of windows and doors. Little
information is available pertaining to the four wells.

The following objectives were identified for the investigation of Site 22:

* Determine the presence or absence of petroleum, PCB, BNA and metals contaminated soil
emanating from the pile of paint cans inside the water supply building.

* Determine the presence or absence of petroleum-contaminated surface and subsurface soils
and groundwater immediately south of the pumphouse building and adjacent to the UST.

* Determine the presence or absence of product in the UST.
* Determine the absence or presence of ACM and lead-based paint.
2123 Site 23: Power and Communication Line Corridors

The power and communication line corridors run from the main camp to the outlying facilities.
Two discrete portions of the corridor were chosen for this investigation. The first, 23(a), is
directly adjacent to Site 24 (the receiver building), and was selected because of the presence of a
stained soils beneath an empty transformer crib, a downed power pole, and miscellancous 55
gallon drums (Figure 2-12). The second location, 23(b), is due north of the White Alice station
and was selected based on the presence of five 55 gallon drums with unknown contents (Figure 2-

).
The following objectives were identified for the investigation of Site 23:

* Determine the presence or absence of PCBs contaminated soils beneath the transformer
cribbing.

* Determine the presence or absence of Petroleum contaminated soils beneath the drums near
site 24.

e Determine the presence or absence of BNA and metals contaminated soils beneath the
power pole.

* Determine the presence or absence of product in the 5 drums located north of the White
Alice station, and perform HAZCAT sampling and analysis on any product found.




21.24 Site 24: Receiver Building Area

The receiver building is located approximately 1.5 miles west of the Housing and Operation
Complex (Figure 2-12). It consists of one reinforced concrete building on concrete pillars. All
equipment associated with the building has been removed and the building burned. The pad on
which the building is located is suspected to consist of empty buried POL drums aligned in rows
and covered with gravel. According to E&E (1992) there are approximately 1,000 drums buried at
the site.

The following objectives were identified for the investigation of Site 24:

* Determine the presence or absence of DRO, GRO, TRPH, VOC, BNA, PCB, and metals
in surface and subsurface soils, groundwater, and surface water and sediment.

* Determine the absence or presence of ACM.
2125 Site 25: Direction Finder Area

This site originally contained a small building containing radio equipment. The building has been
burned on its concrete foundation and the debris pushed to the sides of the gravel pad on which it
sits (E&E, 1993). There is one empty transformer casing lying on its side on the foundation and
several 55 gallon drums scattered around the site (Figure 2-12).

The following objectives were identified for the investigation of Site 25:

* Determine the absence or presence of DRO, GRO, TRPH, BTEX, PCB, BNA, and metals
contamination in surface soils.

* Determine the absence or presence of PCB contaminated soil beneath the empty transformer
casing.

* Determine the absence or presence of product in the 55 gallon drums scattered about the
site.

21.26 Site 26: Former Construction Camp Area

This site is not eligible for DERP cleanup because there were no indications of visible debris or
HTW during the site inspection (E&E, 1993).

21.27 Site 27: Diesel Fuel Pump Isiand

The diesel fuel pump island was originally used to refuel heavy equipment and vehicles. It
consists of a 4 foot by 6 foot fuel pump shed, a 4 foot by 4 foot cement valve box, and buried
pipeline from the fuel storage tanks to the east. It is located approximately 100 feet north of the
Auto Storage Facility, Building 108 (Figure 2-8).
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The following objectives were identified for the investigation of Site 27:

* Determine the extent of DRO, GRO, TRPH and BTEX contaminated surface and
subsurface soils, and groundwater.

21.28 Background

Background soil and groundwater samples were collected at NEC to assess the background levels
of target analytes at the site. The locations of background sampling is shown on Figure 2-1.
These locations were selected as representative of the NEC site as a whole, but relatively free of
anthropogenic influences.

22 SAMPLING METHODS AND PROCEDURES

This section presents a discussion of the field procedures followed during the Northeast Cape site
investigation, including:

Sample Numbering System

Headspace Screening

ELISA Screening

Geophysical Surveys

Surface Soil Sampling and Analysis
Subsurface Soil Sampling and Analysis
Surface Water Sampling and Analysis
Sediment Sampling and Analysis
Monitoring Well Installation
Groundwater Sampling and Analysis
Groundwater Level Survey

Asbestos Sampling and Analysis

Wipe Sampling and Analysis
HAZCAT Sampling and Analysis

Slug Tests and Specific Capacity Tests
Lead-Based Paint Sampling and Analysis

Table 2-3 summarizes the activities conducted in the field, the general purpose of each activity, and
the ultimate use of the data collected.

221 Sample Numbering System

An alpha-numeric code was assigned to each sample as an identification number to track samples
collected by the field crew during the Northeast Cape site investigation. The numbering system is
shown graphically in Figure 2-13.




222 Headspace Screening

A Microtip 3000 IS photoionization detector (PID) was used to screen samples for organic vapors.
the instrument was equipped with a 10.6 eV lamp. This instrument will detect vapors with an
ionization potential less than or equal to 10.6 eV. The Microtip was calibrated daily using a 100
ppm isobutylene standard gas mixture and zero air standard supplied by the vendor. Samples were
placed in self-sealing baggies to approximately one-third capacity and because of the inclement
weather during the investigation, the sealed bags were stored in secured coolers until the end of the
day's field activities. The samples were then taken to a heated dry location and allowed to warm
up to room temperature (85°F). After approximately 15 minutes, the samples were opened and
monitored using the instruments probe. Data were recorded in the field screening logbook and
compiled in Appendix A.

223 Geophysical Surveys

Conductivity, ground penetrating radar, and magnetometer geophysical surveys were performed at
9 sites, as listed in Table 2-4. The geophysical surveys, and ground penetrating radar were
performed following the procedures documented under separate cover (Golder, 1994). The
location and areal extent of the geophysical survey as based on the description and maps provided
in the CDAP, modified as required based on field conditions.

All grid lines were positioned so that the X-axis was oriented north-south, and OE, ON origin was
located in the southwest corner of the grid. These gridded areas were surveyed first using EM-31
conductivity instrument followed by a magnetometer survey. Electromagnetic methods of site
investigations are based on the measurement of magnetic fields. The proton magnetometer
measures the earth's natural magnetic field and detects variations in this field caused by ferrous
materials (Golder, 1994). Data were electronically recorded at 10 or 20 foot grid stations and
downloaded to a computer to generate color maps of the conductivity and magnetometer data. The
maps were reviewed to determine the location and areal extent of anomalous areas which may
represent buried debris, disturbed ground, or otherwise assist in evaluating the nature and extent of
contamination at a site. Ground penetrating radar (GPR) was used as needed to locate safe drilling
sites, USTs and to determine depth to bedrock or permafrost (if present). GPR refers to the
geophysical technique of using an impulse radar system to study subsurface features. GPR
anomalies are produced by any object or interference with differing electrical properties. GPR is
particularly useful in locating underground tanks and pipelines. The results of the geophysical
surveys are discussed site by site in Section 4.0. An example of the results of a EM-31
conductivity survey at Site 7 are shown in Figure 2-14. An example of the results of a GPR
survey at Site 11 is shown in Figure 2-15.

224 Surface Soil Sampling and Analysis

Surface soil was sampled at locations where potential near-surface soil contamination was
anticipated. Sample locations were selected from those areas which were visibly stained, exhibited
distressed vegetation, had documented leaks or spillage, or where the potential for contamination
was high based upon the facility layout (i.e., the existence of drums, pipelines or storage tank).
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The results of surface soil sampling were used to evaluate the absence or presence of shallow soil
contamination and determine the need for additional surface or subsurface soil sampling.

Surface soil samples were collected at depths of 6 inches to 2 feet below ground surface. Selection
of the optimum sampling technique depended upon the depth, texture, structure, and moisture
content of the targeted surface soils. The primary tools used to collect surface soil sample at NEC
were pick-axes, trowels, stainless-steel spoons, and stainless-steel hand augers, and split-spoon.

Sampling equipment used more than once was decontaminated between locations by the following
procedure:

scrub with brushes in phosphate-free detergent;
rinse with potable water;

rinse with hexane;

air dry; and

rinse with organic free water.

Clean surgical gloves were worn by the sampler during sample collection. Aliquots other than
those collected for volatile parameter analyses were homogenized in decontaminated stainless-steel
mixing bowls. Samples submitted for volatile analyses were collected immediately, with as little
disturbance as possible, and were not homogenized. In general, samples obtained throughout the
project were collected in the following order: volatile petroleum hydrocarbons, semi-volatiles,
dioxins and furans, organochlorinated pesticides and PCBs, then metals.

Surface soil samples collected at NEC were submitted for the following analyses: volatile organics
(8260), benzene, toluene, ethylbenzene and xylenes (BTEX) (8020), gasoline range organics
(GRO) (8015 ADEC modified), diesel range organics (DRO) (8100 ADEC modified), total
recoverable petroleum hydrocarbons (TRPH) (418.1) PCB (8080), BNA (8270), metals (6010-
7000), modified metals (6010-7000), dioxins and furans (8290), and total lead (7421). Analytical
requirements were dependent upon suspected contaminant sources.

225 Subsurface Soil Sampling and Analysis

Subsurface soil was sampled at locations of known or suspected contamination. Subsurface soil
samples were collected to:

* determine the horizontal and vertical extent of contamination in the unsaturated zone and to
guide the selection of sampling locations for groundwater quality monitoring; and

» gather data on the nature and concentration of contaminants and background soil properties
to evaluate soil remediation methods and health risks.

Subsurface soil samples were obtained using the hollow-stem auger drilling method or by hand
augering. A CME-55 track-mounted drill rig equipped with an 8-inch diameter hollow stem auger
operated by Denali Drilling was used to obtain subsurface soil from test borings. Drilling was
extended until auger refusal (bedrock, cobbles, frozen soils) or groundwater was encountered up
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to a maximum depth of 30 feet. Solidified, edible vegetable oil was used in place of petroleum-
based lubricants, when needed. Sorbent pads were placed on the ground for protection during
refueling and, whenever possible, the rig was refueled off-site.

Test borings not completed as monitoring wells were abandoned by placing a bentonite seal from
the bottom of the boring to the ground surface, preventing hydraulic communication from the
ground surface to water bearing zones within the borehole. Potable water (termed source water in
this report) was used to hydrate the bentonite chips, grout, and cement required to backfill the test
borings and complete monitoring wells. Site-specific boring logs and well completion diagrams
are provided in Appendix C.

During drilling, subsurface soil was continuously sampled at shallow near-surface depths (0 to 6
feet) and at 5 foot intervals below 6 feet. One to three samples from each boring were submitted to
the off-site laboratory for analysis. Off-site sample selection was determined using the PID, visual
appearance, proximity to the water table, and best professional judgment. The procedures used to
collect subsurface soil samples were based on the guidelines in the chemical data acquisition plan
(E&E, 1993).

Sampling equipment was decontaminated using the standard procedure outlined in Section 2.2.4.
Subsurface soil samples were collected for lithologic description, chemical analyses, and physical
analysis. Lithologic descriptions were completed for each split spoon sample and are provided on
the boring logs (Appendix C). Following sample retrieval, the split-spoon was opened, and
photographed. Samples were taken immediately for PID monitoring to be done at the end of the
day as inclement weather conditions consistently made the use of PID in the field unreliable.

After the PID sample was taken, decontaminated stainless-steel spoons were used to collect the
samples slated for volatile analyses (i.e., VOCs and GRO). Following collection of the volatile
fractions, the remaining sample aliquots were transferred to the appropriate precleaned sample
containers. Triplicate samples, required for the COE quality assurance/quality control (QA/QC)
analytical program, were homogenized in decontaminated stainless-steel bowls prior to placement
in the appropriate sample jar, excluding those submitted for volatile analyses. Excess soil in the
split-spoon and hollow stem auger was removed and placed with the drilling cuttings.

Subsurface soil samples collected at the Northeast Cape site were submitted for the following
analyses: headspace screening, ELISA screening, VOCs, GRO, DRO, TRPH, pesticides, PCBs,
semi-volatile organic compounds (SVOCs) metals, total organic carbon (TOC), total lead, moisture
content, Atterburg limits, and sieve analysis. Analytical requirements were dependent upon
suspected contaminant sources and potential remedial alternatives.

226 Surface Water and Sediment Sampling and Analysis

Surface water was sampled at locations where standing water was present, for example the
drainage located due north of Site 11, and the pond adjacent to Site 24. Sediment samples were
collected at each surface water sampling location, with the exception of one surface water sample
taken from Site 21 (Wastewater Treatment Facility). This sample was taken from a cement cistern
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that was part of the facility. The cistern had a thick layer of ice below the surface water thus no
sediment sample was taken. Surface water and sediment samples were collected to:

* determine the absence or presence of contamination;

* characterize the concentrations of possible organic or inorganic contamination compounds
in surface water/sediment area; and

* characterize the leachable concentration of organic and inorganic compounds in the
sediments.

Surface water pH, specific conductance, and temperature were measured using calibrated
instruments and recorded in the field notebook prior to sample collection. Physical characteristics
of the surface water and sediment (e.g., color, sheen, odor) were recorded at the time of sampling.
Surface water samples were collected first with minimal disturbance to the underlying sediments.
Surface water and sediment samples collected within a drainage were sampled first at downstream
locations, then at upstream locations.

Sediment sampling was performed using a decontaminated stainless-steel scoop. Decontamination
procedures for sampling equipment are outlined in Section 2.2.4.

Surface water and sediment samples collected at the NEC sites were submitted for the following
analyses: VOCs, BTEX, GRO, DRO, TRPH, pesticides, PCB, SVOCs, metals, and TOC.
Analytical requirements were dependent upon suspected sources and possible remedial alternatives.

227 Monitoring Well Development

Monitoring wells were installed to assess the presence and lateral extent of groundwater
contamination, evaluate the direction and rate of groundwater and contaminant movement, identify
the probable fate of contaminants leaving the site, and identify potential receptors. The objective of
hydrogeological characterization is to evaluate aquifer properties and evaluate the direction and
magnitude of hydraulic gradients.

Monitoring wells were installed in accordance with ADEC's Recommended Practices for
Monitoring Well Design, Installation and Decommissioning, Final Draft, dated January 1991. A
CME-55 track mounted drill rig equipped with a hollow-stem auger was used for drilling and
installation. Monitoring wells were constructed of 2-inch Schedule 40 PVC joined together with
flush threads. Joints were fitted with Viton-rings to seal connections, casing and screen sections
were coupled with threaded joints. In general, the wells were constructed with 10 feet of screen,
factory milled to 0.080 mil slots, such that approximately 5 feet of well screen was placed above
the water table and 5 feet of screen was place below the water table. A minimum of two feet of
silica sand was placed above the top of the well screen. A hydrated bentonite chip seal was placed
above the sand to seal the well and the screen. The remaining well cavity was filled to the ground
surface with a bentonite grout. All wells had a locking protective casing placed around the PVC
well stick-up. At Northeast Cape, difficulty was encountered in positioning the screened intervals
in seven of the 27 monitoring wells installed. Recommended practices for installation of




monitoring wells specifies placing the screened interval of the well such that a portion of the screen
is above the water table. At Northeast Cape, water levels were noted to rise in the completed well
to a higher elevation than that noted during drilling. This phenomenon is believed to be the resuit
of artesian conditions and/or melting of frozen pore water after the well is installed. In five of the
wells, the equilibrated water level was 0.5 feet or less above the top of the screen but within the
silica sand. In two other wells, the distance between the water level and the top of the screen was
1 foot and 4 feet. With the exception of the case of the 4-foot difference, this factor should not
significantly affect groundwater sampling results, as discussed in Section 4. Well construction
logs are provided in Appendix C.

A minimum of 24 hours after grout placement, the wells were developed by block surging and
purging. A sufficient volume of water to clean out silt and sediment in the well screen was purged
from each well during development. This procedure, alternating surging and bailing or pumping
with a centrifugal pump, was repeated until 2 out of 3 water quality parameters were reached:
stable temperature (+/- 1 degree centigrade), pH (+/- 0.1 pH unit), or conductivity (+/- 5 percent).

228 Groundwater Sampling

The wells were purged and sampled by bailing at least 24 hours after development. A total of 27
monitoring wells were installed, developed and sampled during the NEC site investigation. Just
prior to sampling, the wells were purged of standing water by removing a minimum of five casing
volumes. This was accomplished by either bailing or using a centrifugal pump. In situations
where the well could be bailed or pumped dry, it was bailed or pumped dry a minimum of two
times prior to sample collection. Conductivity, pH, and temperature readings were recorded
periodically during purging. As mentioned above, these measurements were used to indicate when
the physical characteristics of the well had stabilized.

Water samples were collected using disposable teflon bailers. Sampling personnel wore a new pair
of disposable gloves and attached a new piece of teflon coated bailing line to a dedicated disposable
teflon bailer when sampling each well. Sample aliquots were collected in the following order:
VOCs, BTEX, GRO, DRO, TRPH, organochlorinated pesticides and PCBs, metals (filtered and
unfiltered), and dioxins and furans. Analytical requirements were dependent upon suspected
contaminant sources. Groundwater was filter in the field with disposable in-line 0.45 ug filters.

229 Groundwater Elevations, Slug Tests and Specific Capacity Tests

Groundwater elevations were determined by surveying a known point on the top of the PVC
casing of the monitoring wells. The elevation of the water surface is then calculated by measuring
the depth to the water from the top of the casing using an electric probe with an accuracy of 0.01
foot. Groundwater level measurements are compiled in Appendix H.

Slug tests and specific capacity tests were performed on selected monitoring wells in each of the
investigative areas in order to evaluate the transmissivity and hydraulic conductivity of the shallow
aquifer in which the monitoring well is completed.
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The slug test consists of the rapid introduction of a "slug" of known volume into the monitoring
well, and measuring the resulting eventual recovery of the water level in the well to equilibrium
conditions. A similar test was performed in an opposite manner in each well by withdrawing the
"slug” after the well equilibrated. The slug consists of a stainless steel cylinder approximately 2
feet long and 1.75-inch diameter, which is decontaminated prior to use. Because the water level in
the well changes rapidly during the slug test, water levels in the well were continuously monitored
using automated pressure transducers which were placed into the well and connected to a digital
datalogger prior to introduction of the "slug". This digital data was then downloaded to a computer
for data reduction and analysis. The slug test results were evaluated using the method of Bouwer
and Rice (1976) and Bouwer (1989). The method involves selection of parameters from the semi-
logarithmic curve of water level recovery vs. time, and the construction characteristics of the well.
The slug test result graphs, the parameters used in the calculations, and the calculated results of
permeability are summarized in Appendix H.

The specific capacity test is a measure of the amount of drawdown produced in the well when it is
pumped at a given rate. This test was conducted by pumping the well using a portable pump, and
noting the amount of drawdown under quasi-equilibrium conditions. The specific capacity of the
well (measured in units of gpm per foot of drawdown) is related to the transmissivity of the aquifer
in which the well is perforated. Tabulation of specific capacity results are also given in Appendix
H.

2210 ELISA Screening

Enzyme linked immuno-sorbent assay (ELISA) test kits, EnSys's Petro-Risc and PCB-Risc, were
used to screen for petroleum hydrocarbons and PCBs during the NEC site investigation. The test
kits used during the project were customized for the NEC site investigation. Threshold levels of
200 and 1,000 ppm DRO were used for samples potentially contaminated with diesel or fuel oil.
PCB test kits were prepared with threshold levels of 5 and 50 ppm.

The test kit provides dilution and mixing vials, pre-coated antibody tubes, substrate, stop
solutions, enzyme, Eppendorf pipettes and weighing implements. Montgomery Watson
augmented the precision of these basic kits by using a three-place balance (calibrated daily), and a
vortex mixer. These additional items help to eliminate analyst error. Measurements were made
using a portable spectrophotometer. The presence of petroleum hydrocarbons or PCBs in a sample
inhibits the color development process. A standard is prepared with each batch of samples and
used for comparative purposes.

ELISA field screening tests were performed on subsurface soil boring samples under the discretion
of the on-site geologist to supplement information gained from laboratory analysis. The results of
these field screening tests were used to help delineate the vertical extent of contaminated zones
(Appendix A).

As with any field screening methodology, there are certain limitations to this product. The kits do
not supply discrete sample results, but provide either a "less than" or "greater than" determination.
They also provide results on a wet weight (as received) basis; generally laboratory data are
provided as dry weight values.
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2211 Wipe Sampling

Wipe samples were collected from concrete floors where either PCB-laden transformers, petroleum
products, or solvents and other cleaning fluids were once used or stored. Pre-formed,
decontaminated 10 by 10 centimeter stainless-steel wire templates were used to mark the sampling
locations. The 100 square-cm area inside the template was swabbed, in a clockwise motion
encompassing the perimeter of the square. Four subsequent parallel strokes were used to wipe the
remaining area within the template. The swab consisted of sterile Whatman 40 ashless filter paper
saturated in either hexane for PCBs, BNAs, and fuel identification or 1 molor nitric acid for
metals. Decontaminated forceps were used to manually swab the template. Sample locations were
permanently marked with paint pens immediately following sample collection.

2212 Asbestos Sampling

The sample collection and analytical protocol provided by the U.S. Environmental Protection
Agency (EPA) guidelines as cited in Guidance for Controlling Friable Asbestos Containing
Materials (ACM) in Buildings were followed during this survey. All collection methodology
were in accordance with OSHA, NIOSH, and EPA prescribed procedures.

Asbestos samples were collected into new self-sealing plastic bags which were sealed upon sample
collection. The sealed bag was then sealed within another bag, properly labeled and photographed
next to the area that was sampled. A minimum of 4 ounces of sample was collected at each
sampling point. Construction materials were sampled in order to identify potential ACM such as
floor tile, ceiling material, and pipe installation. Methods used included visual inspection, as well
as bulk sampling.

2213 lead-Based Paint Sampling

The paint was removed down to the bare substrate from a pre-measured surface area. The paint
was removed with decontaminated stainless steel paint scrapers and knives. The sample was
placed in a labeled zip-locked baggie and sealed. Procedures provided in 5.3.1 of Appendix 5 of
Lead-Based Paint Interim Guidelines (HUD, 1990) were followed during paint sample collection.
The information gathered from this sampling methodology is meant only to quantify total lead
found in the paint. If it is deemed appropriate in the future to demolish and landfill the debris of
the miscellaneous buildings throughout the NEC site, a TCLP core sample representing the each
building and all of its components would be required.

2214 HAZCAT Sampling

Hazardous waste categorization (HAZCAT) sampling and analysis has been developed to provide a
qualitative determination of chemical characteristics for virtually unknown wastes encountered in
the field. Several UST's, ASTs, and drums at the NEC site contained fluids of unknown origin
and per the SOW were to be sampled and characterized. By performing a sequence of tests the
nature of these unknown fluids were discerned. All HAZCAT samples were collected from the
vessels in question by using either a decontaminated teflon dipper or when necessary a disposable
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COLIWASA tube. The HAZCAT sampling and analysis performed was meant to be primarily a
cursory step in the determination of the unknown liquids compatibility for bulking if of site
disposal is deemed necessary. If on site disposal is preferred, additional sampling and off-site
analysis of these fluids would be necessary to quantitatively determine the presence or absence of
contaminants of concern. The results of HAZCAT sampling and analysis are presented site by site
in Section 4. In addition a complete outline of analysis methodology and results are included in
Appendix 1.

2215 Sample Handling

Upon collection, soil and groundwater samples were immediately placed inside an iced cooler, to
be maintained at 4 degrees Centigrade until analysis. A label was placed on each sample container
that included the sample date and time of collection, sample 1.D., sample analysis, sample
preservative, project name, and the sampler's initials. Before shipping, each sample container was
individually placed inside a protective, air-pocketed plastic bag and placed in a large garbage bag
with frozen "blue ice", and the bag secured. Additional packing material was placed between
sample containers. Custody seals were placed on the outside of the cooler and a chain-of-custody
form accompanied the cooler until the samples reached the laboratory.

23 QUALITY ASSURANCE/QUALITY CONTROL

Remedial investigation activities were performed as prescribed in the NEC CDAP (E&E, 1993),
which was prepared to establish general guidelines for Quality Assurance (QA) associated with all
work conducted as part of the remedial investigation. The purpose of the plan was to ensure that
all data generated are accurate, representative, and meet the minimum quality assurance
requirements of the ADEC, COE, and EPA.

Quality control (QC) consisted of a system of checks on field sampling and laboratory analysis
(through the use of field blanks, duplicates, documentation, chain-of-custody records, etc.) to
provide supporting information on the quality of field and analytical methods employed.

QA consisted of checking to verify that the QC procedures had been properly implemented to
produce accurate data. QA was, in general, a supervisory function.

All QA/QC procedures were in accordance with applicable professional technical standards, EPA
and, as appropriate, ADEC requirements, government regulations and guidelines, and specific
project goals and requirements.

23.1 QA/QC Samples

QA and QC samples were collected, submitted, and analyzed in the same manner as primary
samples to assess the quality of the sampling effort and the analytical data. QA and QC samples
were splits or duplicates (water matrix)/replicates (soil matrix) of field samples, rinsate blanks, trip
blanks, and background samples. All QC sample for this project were submitted blind to the
project laboratory, NET Pacific of Santa Rosa, California. The QA samples were submitted to the
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COE North Pacific Division (NPD) laboratory in Troutdale, Oregon for analysis. Results of the
QA/QC samples are summarized in Appendices B and D of this report.

QC samples were collected by the sampling team to verify the reproducibility of data. They are
commonly referred to as field duplicate or replicate samples. At least one QC (blind field
duplicate/replicate) sample was collected every 10 samples of a particular matrix type and was
submitted to the project lab for analysis. These samples were handled, labeled, and documented in
the same manner as associated samples to prevent biased sample results. QA samples were not
identified to the project laboratory, but labeled as other field samples on the chain-of-custody
forms.

QA samples were sent to the NPD laboratory and were analyzed to evaluate the field sampling
activities and the project laboratories performance. At least one QA sample was collected for every
10 samples of a particular matrix type and submitted to the NPD laboratory for analysis. These
samples were collected, as well as handled, labeled, and documented n the same manner as
associated samples to prevent biased sample results.

23.2 Data Validation

Analytical data for samples and QA/QC samples analyzed as part of the Northeast Cape project
were reviewed for conformity with the Quality Control Criteria defined for the project by NPD
laboratory representatives. Anomalies are noted in the COE Chemical Quality Assurance Report
(CQAR) presented in Appendix D. A cursory review of the CQAR and project and laboratory
data, QC results was performed by Montgomery Watson. Qualifiers which were not already
supplied with the data by either the project lab or QA lab were added accordingly. A schematic
flow chart of the process and rationale for qualifying data is provided in Figure 2-16. Those
anomalies which effect the overall results of the analysis are flagged the tables provided in the text
and the full listing of analytical data in Appendix G.

233 Laboratory Method Blank Analysis

Method blanks were generated by the laboratory and were analyzed with each analytical batch for
each method to detect reagent or instrument contamination. A laboratory method blank consists of
either laboratory-grade water or clean silica sand that is processed through all of the analytical steps
required by a method, including sample extraction, preparation, and spiking. Laboratory method
blank samples were used to identify positive environmental sample results that may have been the
result of contamination introduced into the sample during analysis. An acceptable laboratory
method blank contains less than the practical quantitation limit of each target analyte.

Laboratory method blank contamination included the following: Methylene chloride, acetone,
natpthalene, 1,2,3-trichlorobenzene, 1,2,3,4,6,7,8-HpCDD, OCDD, 2,3,7,8-TCDF, 2,3,4,7,8-
PeCDF, 2,3,4,6,7,8-HxCDF, 1,2,3,4,6,7,8-HpCDF, 1,2,3,4,7,8,9-HpCDF, OCDF, Total
TCDD, Total HxCDD, Total HpCDD, Total TCDF, Total PeCDF, Total HxCDF, Total HpCDF,
TRPH, and lead. All data which were effected by these detections were summarily qualified and
are presented in Section 4 tables where applicable and Appendix G tables.
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234 Trp Blanks

Trip blanks were used to evaluate representativeness by identifying any volatile contaminants that
may have been introduced into the environmental sample during sample transit or sample storage at
the laboratory. Trip blanks were supplied by the bottle supplier (Eagle-Picher) and consisted of
three 40-milliliter (ml) clear glass vials containing acidified laboratory-grade water. A set of trip
blanks was placed in each sample cooler used for the transport of volatile samples at the beginning
of each day, remained in the cooler throughout sampling, and were shipped with the samples to the
laboratory at the end of the day. The trip blanks remained sealed until they were analyzed at the
same time as their associated environmental samples. Detection of volatile analytes in a trip bank
suggests that cross-contamination between samples or laboratory contamination may have
occurred.

The analytical data for the trip blank samples are tabulated in Appendix G. The following table
summarizes analytes detected in trip blanks along with the source and impact it has on the overall
data of the project.

Analyte Source Impact on Data
Acetone Laboratory Contaminant none
Methylene Chloride Laboratory Contaminant none
Toluene Laboratory Contaminant none

A review of these results indicates that cross contamination between sample handling and
transportation did not occur.

235 Equipment Rinsate Blanks

To evaluate the effectiveness of equipment decontamination, one equipment rinsate per 20
environmental samples was scheduled for collection. At a minimum, one equipment blank per
sample collection implement was collected. Equipment blanks were collected immediately after
equipment decontamination by pouring organic-free deionized water over and through the
decontamination sampling equipment and collecting the rinse water in the appropriate sample
collection containers, and these rinse water samples were then analyzed for the same parameters as
the environmental samples collected with the sampling implement. In addition, water blanks were
sent to determine the effectiveness of the on-site filtration system used to produce the organic-free
deionized water.

Analyte Rationale Impact on Data
1,1 Dichloropropene Near detection limit insignificant
1,2,3,4,6,7,8,9-OCDD Lab Contaminant none
1,2,3,4,6,7,8-HpCDD Lab Contaminant none
1,2,3,4,6,7,8-HpCDF Lab Contaminant none
1,2,4-Trimethylbenzene Below detection limit none
1,2-Dichloropropane Near detection limit insignificant
2,3,4,6,7,8-HxCDF Lab Contaminant none
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Acetone Lab Contaminant none
Copper At detection limit none
Di-n-butyl Phthalate At detection limit none
Diesel Range Organics At detection limit none
HpCDDs, Total Lab Contaminant none
Lead Below detection limit none
Methylene Chloride Lab Contaminant none
Naphthalene Lab Contaminant none
OCDD Lab Contaminant none
OCDF Lab Contaminant none
Selenium Lab Contaminant none
Toluene Near detection limit insignificant
TRPH Unknown* none
Zinc Near detection limit insignificant

* Because no TRPH were detected in the water samples associated with this rinsate, there is no
impact on the data.

24 INVESTIGATIVE-DERIVED WASTE MANAGEMENT
Investigative-derived waste (IDW) consisted of the following waste types:

*  Cuttings from boreholes;

¢ Samples not submitted for laboratory analysis;

* Groundwater from well development and sampling activities;
* Decontamination fluids; and

* Disposable protective clothing and supplies;

The plan for IDW was based on existing information from previous investigations on the nature
and extent of contamination. Previous investigations were limited to visual inspection of the site,
interviews with knowledgeable personnel and limited laboratory analysis.

24.1 Soils

Cuttings from all boreholes were segregated from native soils in labeled sealed, weatherproof,
woven, polypropylene, bulk-bags with waterproof polyethylene liners ("Supersacks"). These
soils remained in the vicinity of the borehole. If remediation of these soils is required, they will be
addressed during the remediation phase. Table 2-5 summarizes the bulk bag locations, analytical
results of the contents.

242 Water

Development, decontamination and purge water was observed in the field to determine the
appropriate disposal method. Based on these observations, all IDW development and purge water
was disposed of on-site in accordance with the work plan for IDW. The decontamination fluids
produced from drilling activities were filtered through a series of mixed bed ion exchange filter for
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removal of inorganic materials and then through a carbon tub-scrubber® unit and returned to the
ground. Decontamination solvents such as hexane were containerized and evaporated.

243 Disposable Protective Clothing and Supplies

Non-hazardous disposable protective clothing and supplies were bagged and shipped to Anchorage
for disposal as solid waste.

25 SITE MAPPING

Recent site maps which include locations of geographic features, buildings, and accurate
topographic contours are not available for the NEC site. Base maps used to display buildings,
roads and site sampling locations in this report were produced by digitizing older maps provided
by the COE. Maps showing the overall site investigation areas were taken from the CDAP (E&E,
1993). Table 2-6 summarizes the reference maps used to produce the maps that are included in the
remedial investigation report. The accuracy of topographic contours shown on these maps is
unknown. There is a high probability that many of the topographic features are not current, since
the topographic mapping was conducted in 1960.

The northings, eastings, and elevations of sample locations were surveyed in July of 1994 by
Lounsbury and Associates. These coordinates were used to locate the sample locations on the
digitized maps.
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Year

Project Site

94 NE 01 101 SB—

Sample Number:

Sample Type:

GS- Surface Soil \

SW- Surface Water
SD- Sediment

SB- Subsurface Soil
GW- Groundwater
WI- Wipe

DR- Drum

TR- Transformer
TK- Tank

MI- Lead Paint

@- Asbestos J

ﬁ’rimary

100-179
180-189
190-199

400-479
480-489
490-499

700-779
780-789

L790-799

Replicate Split

200-279 300-379
280-289 380-389
290-299 390-399
500-579 600-679
580-589 680-689
590-599 690-699
800-879 900-979
880-889 980-989
890-899 990-999

~

Samples
Rinsates
Trip Blanks

Samples
Rinsates
Trip Blanks

Samples
Rinsates

Trip Blany

Sample Collection Site:

01-27

background site.

Per 5-3, 5-4 of the (SOW)

Sites 1, 8, 12, 26 are not eligible for cleanup and are
not included in the scope of work. Note 00 is the

Thus 94NE00124GW, 94NE00224GW, and 94NE00324GW would represent the primary, QC
duplicate, and QA split of a groundwater sample taken from site 00 (Background) respectively.

@ MONTGOMERY WATSON
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FIGURE 2-13
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Qualification of Laboratory Analytical Data - Process and Rationale
Based on Internal Review,
NO CQAR (COE), and Lab Case YES
Narrative does data meet Data
Quality Objectives?
Does data require
Determine consequence to qualifications to
data NO provide additional [ YES
information?
No consequence, Project specific Report data Identify
report data without qualifiers defined without explanations
qualification bh)/'IPTOJeC‘ qualification required
anager
Biogenic Chromato- Result caused by Proiect ifi
. Data are Data affected influence flag aphic pattern non-target e Spee L
Estimated unusable, flag by with "K __ %" srep “OIZ petroleum quall;ﬁ%rrso(‘ig:ncd
Value with "R" contamination (25, 50,75, recognized, product, flag Izlanaéer
100% influence) flag with "I" with "G"
Estimated Estimated Estimated Method or trip | | Field equipment S".SP".C“’db od
value, bias value, data value, data blank rinsate °°man““;’“°." :ls
unknown, flag biased low, biased high, contamination, contamination, jug;nrizgtei]s:;nwi h
. "y ﬂ th " " . n n N n " . n 2 "
with “J ag with "JU flag with "JO flag with "BL flag with "BF g FIGURE 2-16
Data Qualifier Flow Diagram

\S
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TAb. . 2-1
Summary of Sampling Activities (not including QA/QC samples)
Northeast Cape
St. Lawrence Island, Alaska

. o Surface . .
st SEUeCSol Soinorings Moporing  Woir  Giment el e HAZOAES
amples
1*
2 3 0o 0 0 0 No T
3 5 0 0 0 0 No 0 0
4 3 0 0 0 0 No 0 0
5 1 0 0 0 "0 No 0 0
6 6 3 2 2 2 No 0 0
7 7 4 2 3 3 Yes 0 0
9 4 3 3 3 T3 T Yes 0 0
10 10 4 2 5 5 Yes 0 0
11 3 3 2 0 0 Yes 0 1
a2
13 4 3 2 0 0 Yes 3 1
14 0 0 0 0 0 No 1 1
15 4 1 1T 0 0 Yes 0 0
16 8 3 3 0 0 No 0 1
17 1 0 0 0 0 No 2 0
18* - - e .
19 6 2 2 0 0 Yes 4 1
2 I o
21 3 3 3 2 2 No 0 0
DY) 2 1 1 0 S0 Yes 0 o
23 3 ) 0 0 0 0 No 0 3
v 3 3 3 1 ) 1 Yes 0 0
25 3 0 0 A . No 0 0
6t o o e
27 1 1 1 No 0 0
0 1 I S B No 0 0

* Shading indicates no samples or geophysical surveys taken at the site
** HAZCAT sampling involves hazardous waste characterization

QA/QC - quality assurance/ quality control

Remedial Investigation for Northeuast Cape
2/3/959:41 AM page 2-40



TABi... 2-2
Summary of Analytical Program -(including QA/QC samples)
Northeast Cape
St. Lawrence Island, Alaska

SOIL AVOC VOCs GRO DRO TRPH PCB Metals** TOC SVOC SOIL GENCHEM Dioxins/Furans DRO_RISC PCB_RISC EPA_TOX
SITE 8020 8260 8015M 8100M 418.1 8080  6000/7000 415.1 8270  *** bl 8290 Ensys Ensys HEEEE
R o6 6 6 6 3 6 0 6 0 3 6 o Y 0
l*

o 22 0o 2 2 2 72 1 0 0 o o 0 o 0 0
3 3 13 33 2 3 0 0o o -0 0 0 0 0
4 3 o 3 3 3 0 20 0 0 0 0 0 0 0

5 3 0 33 3 3 3 0 0 0 0 0 0 0 0
6 11 5 15 15 1S 15 0 15 0 0 0 2 2 0
LA 35 8 . 2 18 22 9 318 1 o 17 3 3 3
8*
9 T 9 5 4 14 14 4 40 14 C 0 % 2 2 0
10 19 726 272 25 26 T 26 1 0 0 0 0 1
1 9 0 9 9 9 3 3 1 3 ! 0 0 2 2 1
E T e e T e e S I
13 § 0 8 8 8 4 0 0 0 0 0 0 6 0 0
14 0 0 0o 0 0 1 0 0o 0 0 0 0 0 0 0
15 70 71 7 7 0 0 1 0 1 0 0 2 0 1
16 0 6 0 o 0 16 16 1 16 1 0 0 0 5 1
17 0 1 0 0o 0 2 0 0o 3 0 0 "0 0 0 0
JR e e o R
JE (O S R S B B S VR B R 0 0 5 0 0
20+
2 T 6 4 w0 i o a0 0 0 o o o 2 2 0
22 2 0 3 3 2 I 1 o 0 0 0 2 0 0
22 1.0 1 1 2 2 0 2 0 0 0 0 0 0
4 4 3 7 7 _ T T T L S A 0 0 I 1 !
25 3 0 3 3 3 4 3 o 3 o 0 0 O 0
2 14 0 14 14 14 0 6 0 0 0 0 0 2 0 0
_TOTAL 126 43 164 167 161 136 49 8 124 6 3 3 31 19 8

* - shaded sites involve no sampling activity

** . targeted metals include: antimony, arsenic, barium, beryllium, cadmium, chromium, copper, lead, mercury, nickel, selemum, silver, thallium, zinc
*** _ soil analysis includes: Atterburg limits, sieve analysis, moisture content, ash and sulfur content using ASTM D2487

*k¥% - genchem analysis includes alkalinity as CaCO3 using methods 310.1, 610.1, and 2340B

*+¥x% _ epa_tox analysis includes: BTU, flashpoint/ignitability, and toxicity using methods D240, 1010, and SW9020, respectively

AVOC - aromatic volatile organic compounds  TRPH - total recoverable petroleum hydrocarbons

BTU - British thermal units VOC - volatile organic compounds
DRO - diesel range organics SVOC- semi-volatile organic compound
GRO - gasoline range organics Soil- soil characterization
PCB - polychlorinated biphenyls GENCHEM- general chemistry

TOC - total organic carbon

Remedial Investigation for Northeast Cape
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TAB. .2
Summary of Analytical Program (including QA/QC samples)
Northeast Cape
St. Lawrence Island, Alaska

WATER AVOC VOCs GRO DRO TRPH PCB Metals** SVOC GENCHEM Dioxins/Furans

SITE 8020 8260 801SM 8100M 418.1 8080 6000/7000 8270 *x¥ 8290

N AR U W RN DR ! 0 0
]*

2 o o 0 0o 0 0o 0 0 0 0

3 o0 0 0 0 0 0 0 0 0

4 0 0o 0 0 0 0 0 0 0 0

5 o o 0 0o 0 0 0 0 0 0

- 6 22 4.4 33 3 3 0 0

o 516 6 6 4 6 S0 6
8*

77777 9 3 3 6 6 6 3 6 6 0 5

10 8 1 9 9 9 8 8 8 0 0

Nis 02 2 2 20 0 0 0 0

B

i 13 2 0 2. 2 2 0 2 0 0 0

14 I o 0 0 0 0 0 0

15 1 0 1 1 1 0 1 0 0 0

16 0 3 0 0 0 3 3 3 0 0

n o 0 0 o0 0 0 0 0 0

26+ o o ] —
7 .4 04 4 4 0 3 0 0 0
TOTAL 2 1 48 48 47 30 45 36 2 11
Source Blank (incl. wipes) 0 2 2 2.2 4 2 2 0 0
Rinsate 2 12 212 12 12 1 0 8
TripBlank 4 o 10 0 0 0 0 0 0
_ TOTAL 3 a4 72 62 6l 46 59 49 2 19

* - shaded sites involve no sampling activity
** _ metals include: antimony, arsenic, barium, beryllium, cadmium, chromium, copper, lead, mercury, nickel, selenium, silver, thallium, zin
*** . genchem analysis includes alkalinity as CaCO3 using methods 310.1, 610.1, and 2340B

AVOC - aromatic volatile organic compounds TRPH - total recoverable petroleum hydrocarbons
DRO - diesel range organics VOC - volatile organic compounds

GRO - gasoline range organics SVOC- semi-volatile organic compound

incl. - including GENCHEM- general chemistry

PCB - polychlorinated biphenyls

Remedial Investigation for Northeast Cupe
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TABLE 2-3
Summary of Field Activities
Northeast Cape Site
St. Lawrence Island, Alaska

Field Activity

General Purpose

Ultimate Data Use _

Headspace Screening + Determine absence or presence of « Select analytical samples

volatile contamination in soils * Assess extent of contamination
» Health and safety considerations

Geophysical Surveys + To delineate suspected buried drums, ¢ Select suitable locations for
tanks, pipelines, landfills, and soil monitoring wells
contamination ¢ Locate the position and extent of

buried debris

Surface Soil Sampling « Determine absence or presence of soil  « Baseline risk assessment

contamination » Estimate nature and extent of
» Evaluate extent and magnitude of contamination

surface soil contamination

Subsurface Soil Sampling * Determine absence or presence of soil Baseline risk assessment

contamination

Evaluate extent and magnitude of soil
contamination

Determine "Background"” soil quality
Determine potential for groundwater
contamination

Evaluation of remedial alternatives
Select monitoring well locations
Estimate nature and extent of
contamination

Surface Water/Sediment -«

Sampling

Determine absence or presence of
surface water or sediment
contamination

Baseline risk assessment
Evaluation of remedial alternatives

Monitoring Well Installation
and Groundwater Sampling

Determine absence or presence of soil
contamination

Evaluate extent and magnitode of
groundwater contamination
Determine "background” groundwater
quality

Baseline risk assessment
Evaluation of remedial alternatives
Estimate nature and extent of
contamination

Groundwater Elevation Survey ¢ Characterize hydrogeology « Evaluate contaminant transport
+ Evaluate groundwater gradients » Baseline risk assessment
« _Evaluation of remedial alternatives
Slag Tests * To determine the aquifer hydraulic * To evaluate groundwater flow and
conductivity and transmissivity contaminant transport
Specific Capacity Tests * To determine the transmissivity » To evaluate groundwater flow and
contaminant transport
Soil Properties Testing » Evaluate transport of contaminants » Baseline risk assessment
through soils * Identify remedial alternatives

* Evaluate soil contaminant treatability

ELISA screening * Determine absence or presence of soil ¢ Assess extent of contamination
petroleum or PCB contamination

HAZCAT screening * Determine the chemical characteristics ¢ Select suitable methods of disposal
of fluids found in USTs, AST, and
Drums

Lead Paint Sampling » Evaluate absence of presence of lead- « Evaluation of remedial alternatives
based paints in building structures

Asbestos Sampling » Evaluate absence or presence of « Evaluation of remedial alternatives

asbestos containing material in
building structures

Remedial Investigation of Northeast Cape February 2, 1995-2:33 PM
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TABL.. 2-4
Geophysical Survey
Northeast Cape
St. Lawrence Island, Alaska

Remedial Investigation for Northeast Cape
2/3/959:44 AM

SITE DESCRIPTION  DIMENSIONS EM-31 GPR GSM_19 RATIONALE
(FT) Cond. Mag.
7-GRID 1 Cargo Beach Road 200 X 100 v To optimize a drilling location near the landfill.
~7-GRID2 Landfill 100X 200 V To optimize a drilling location near the landfill.
7-GRID 3 i 190 X 200 V ) To optimize a drilling location near the landfill.
) 7 - GRID 4 o 50X 100 \7 To optimize a drilling locat1on near the landfill.
9- QBIQI gqusmg anq Q&egatgons N 400 X 400 v \/ To determine the extent of a solid waste landfill.
9-GRID 2 Landfill 40X 40 V To determme the extent of a solid waste landfill.
1o _Buried Drum Field ~ 200X200 Y v To investigate a possible buried drum field.
[ Fuel Storage Tank Area 40X 100 To search for subsurface metal.
13 'Emer/Elec Power Plam - SeeProfiless \/ To optimize the location of 3 monitoring wells.
Bulldmg
15~ BuredFuclLine  SecProfils To locate a buried fuel line.
7 19 -GRID 1 Auto Maintenance _apii 100 x 100 ' B \/ To help site a borehole.
19 - GRID 2 Storage Facilities 40 x 100 7 v To help site a borehole.
19 - Drain Fld. See Profiles v To locate any drain/pipes north of Building 108.
22 ‘Underground Storage  See Profiles To locate an underground storage tank.
Tank
24 Receiver Building Area  250x200 v To determine the limits of a drum field.

page 2-44



TABLe 2-§

Summary of IDW Results

Northeast Cape

St. Lawrence Island, Alaska

_Supersack Location*

Contents

Contamination above
ADEC Level A Criteria

Maximum DRO
Concentration

MW 10-1

BH11-]1**
MW 11.2
MW 11-3
MW 19-1
MW 192
MW 27-1

MW 13-1
BH 13-3

MW 221
MW 16-1
MW 162
MW 16-3
MW 2141

BHT-|
BH7-2
B§E7-3

MW 7.4

MW 6-1

MW 9.1

MW 9.2

soils from 10-1 and 10-4
soils from BH 11-1
soils from MW 11-2
soils from MW [1.3
soils from MW 19-1
soils from MW 19-2
soéls from MW 27-1 and BH 27-2
soils from MW 13-1 and MW 13-2
soils from BH 13-3 and MW15-1
soils from MW 22-1
sorly from MW 16-1
soils from MW 6.2
reaily from MW 16-3
soils from MW 211, MW 21-2, and MW 21-3
seils from BH 7-1
soils from BH 7-2
soils from BH 7-3
soils from MW 7-4
soils from MW 6-1, MW 6-2, and BH 6-3
soily from MW V-1

soils from MW 9-2 and MW 9-3

“--"indicates that sol was not analyzed for the given analytes

* BH 10-2 and BH 10-3 have no bag because they are hand augered: MW 24- | MW 24.2

*+ DRO Rise field screen showed DRO not detected

KEY.

ADEC - Alaska Department of Environmenta) Conservaton

BH - Borehole

DRO - Diesel Range Organics
GRO - Gasoline Range Organics
IDW - [nvestigation Derived Waste
mg/kg - Milligrams per kilogram
MRL - Method reporting Iimut

MW - Monitoring well
ND - Not detected

TRPH - Total Recoverable Pstroleumn Hydrocarbons

Remedial Investiganon for Northeust Cipe

pRTEEYY

No

Nov

Neo

720 mg/kg

358 mg/kg
22,000 mg/kg
13,300 mg/kg

122 mg/ke
164K mg/kg

955 mg/kg
10,800 mg/ke

ND

620 me/kg
ND
1,450 mp/kg
280 mg/kg
138 mg/kg
280 mg/kg
Kb mp/kg

375 mg/kg

Maximum GRO Maximum TRPH Maximum Lead
Concentration Concentration L Concentration
ND 907 mp/kg 14 mp/kg
ND 436 mg/kg
192 mp/kg 29,200 mg/ky
6,650 mg/kg 28,800 mg/kg 90 mp/kg
ND 389 mp/kp 28 mg/kg
1,3 mg/kg 32,400 mg/kg 17 mg/kg
7 mg/kg 945 mg/kg
225 mg/kg 7,880 mg/ky
ND
23 dmplhye
- 18 mg/ig
- 157 tg/ky
ND 14,500 my/ky 18 myke
ND I8 ingfky 20 mip/hy
ND 37 my/kge 24 mg/ky
ND 52 me/kg 13 mg/kg
ND 299 mg/kp 10 mg/ke
ND 4,940 me/kg 22 mgh
ND K45 mp/hy 3 mp/!
ND 5,260 mg/kg 28 mp/ky

and MW 24-3 have no bag because they were shallow holes and saturated.

Transport to Landfill

Spread soils at site. Dispuse of hag at landbill

Transport to Landfill

Transport to Landfill

Transport to Landfill
Transport to Landfill
Transport to Landfill

Transport ta Landfil)

Transport to Landfill

Spread sorfs atsite Disposwe ot bae at landtil]

Spread sonby at site Dispuse ot bag at landtill

Spread sotls atste Dispase ot bap ot landfill

Huold tor remediation

Transport to Landfill

Spread soils at site. Dispose ot by at landtdl

Transport tu Landfill

Transport to Landfill
Transport to Landfill

Transport to Landfill

Spread soils at site Dispose ot bag at fundtill

Transport (o f.andfift

the low volume cuttings were trampled: MW BW has no bug

prave 2
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TABLE 2-6
Summary of Reference Sources for Project Base Maps
Northeast Cape
St. Lawrence Island, Alaska

|LTitle Drawn By Drawing No. Scale Date |
St. Lawrence Island, Alaska U.S. Army Engineer 15-04-131 1"=1,000' 7-7-63
Northeast Cape Index District, Alaska SHT 1 of 1
St. Lawrence Island, Alaska AC&W U.S. Army Engineer Sheets 5,6 of 9 1"=200' 11-10-50

Station Topographical Map - Test District, Alaska
Pits and Future Development

St. Lawrence Island, Alaska George C. Silides, 15-04-194 Sheets 5, 1"=100' 4-24-63 (based
Northeast Cape Topography Engineering Associates 6,8, 11, 13 of 15 on survey
Fairbanks, Alaska (for conducted in
USAED-AK) August, 1960)
Northeast Cape, Alaska Topography U. S. Army Engineer M-13 Serial No. 1"=40' 1-22-59
Sheet 3 District, Alaska ENG 95-507
15-04-131
Northeast Cape Site Location Map Ecology and Environment  Figure 3-1 1"=2,000' From Chemical
Project Area (for USAED-AK) Data Acquisition
Plan dated

February, 1993

Remedial Investigation for Northeast Cape page 2-46
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General site information and the methods used to collect environmental data at NEC are described
in Sections 1 and 2. The results of the investigation are described in detail in Section 4. The
purpose of this section is to provide background information which will be helpful in evaluating
the results of the site investigation. This section contains general information pertinent to all the
investigative areas, while Section 4 describes the site-specific findings at each site. The
subsections of this section describe:

¢ Fate and transport characteristics of the contaminants of concern found at NEC.

e The regulatory background and identification of applicable or relevant and appropriate
requirements (ARARs).

* Benchmark screening criteria which was used in this study to identify sites at NEC which
warrant further consideration (and eliminate areas from further consideration).

* General types of remedial options that could be implemented for the contaminants of
concern and environmental matrices found at NEC.

3.1 CONTAMINANTS OF CONCERN/FATE AND TRANSPORT

Each of the following contaminants of concern presented were detected in significant
concentrations during the Northeast Cape Remedial Investigation. They are addressed with respect
to the four major pathways in which they might travel throughout the environment: soil, surface
water, groundwater, and air. Both the fate and the transportation mechanism are very important
when delineating appropriate remedial alternatives for a particular contaminant.

KRN Petroleum Hydrocarbons

These represent any hydrocarbons which occur in a multitude of petroleum products including
diesel fuels, gasoline, lubricating oils, and dielectric fluids. As a group they are somewhat
biodegradable, digestible, and not subject to bioaccumulation.

Soils

Once present in soils, migration of petroleum hydrocarbons is primarily the result of other agents,
such as percolating rainwater, wind, surface water runoff, or tracking (direct contact mobilization).
However, there are intrinsic differences between various petroleum hydrocarbons. Hydrocarbon
products such as lubricating oils and diesel fuels are often bound to the soil matrix and become
relatively immobile compared to more soluble and volatile components found in lighter-end
petroleum products such as gasoline.

Remedial Investigation of Northeast Cape February 2, 1995-2:33 PM 0 page 3-1



Surface Water

Petroleum hydrocarbons are highly mobile within water and tend to float towards the surface
providing a direct contact pathway for a variety of organisms either by ingestion or absorption.
Dissolved components of fuels such as benzene are also highly mobile in surface waters.

Groundwater

Petroleum hydrocarbons found in groundwater are most often associated with soil contamination
which has migrated by percolation through the vadose zone. Since some components of petroleum
hydrocarbons are soluble in water they can be transported by groundwater migration. Free-phase
(vs. dissolved) hydrocarbons are less dense than water, hence they generally remain at the surface
of the water table.

Air

Volatilization of lighter hydrocarbons (gasoline) is generally associated with surface soil
contamination. It is not likely that heavier petroleum products such as diesel fuel would become
airborne because they are generally less volatile. High winds such as those encountered at NEC
can mobilize heavy end petroleum hydrocarbons which are bound to the soil matrix via fugitive
dust.

3.1.2 Polychilorinated Biphenyls

PCBs are benzenoid hydrocarbons with varying numbers of chlorine atoms attached at different
positions of the molecule. They are primarily associated with transformer fluids, dielectric fluids,
and some lubricating oils because of their high insulating properties with minimal conductance and
thermal breakdown. They were manufactured up until 1977 under the trade name Aroclor®. As
the degree of chlorination increases, the resistance to biodegradation increases. Heavier Aroclors®
are subject to bioaccumulation in various organic media. PCBs are toxic to humans and classified
as a probable human carcinogen.

Soil

PCBs are generally not mobile in soils because they tend to become adsorbed to organic
components of soil. PCBs are highly hydrophobic and insoluble in water. As a group they are not
subject to leaching unless they are dissolved in a carrier fluid such as diesel fuel.

Surface Water

Because of their hydrophobicity, PCBs are rarely associated with surface water contamination.
When PCBs are detected in surface water it is generally the result of mobilized sediments in the
water or being dissolved in a semi-soluble carrier such as diesel fuel. Surface water migration of
PCBs is limited to the point at which either the carrier is displaced or until a more desirable media
such as unsaturated soil is encountered.

Remedial Investigation of Northeast Cape February 2, 1995-2:33 PM L1 page 3-2



Groundwater

PCBs in groundwater are most often associated with another carrier media such as diesel fuel.
Without a carrier, PCBs are highly immobile in groundwater and not subject to percolation via
rainwater or surface water runoff.

Air

Airborne release of PCBs from vaporization occurs only in less chlorinated Aroclors® such as
1242 and 1016. The heavily chlorinated solutions such as 1254 are generally not susceptible to
volatilization. As will be presented in Section 4, only heavily chlorinated Aroclors® such as 1254
and 1260 were detected at the NEC site. Thus, airborne release is limited to fugitive dust
emissions.

3.1.3 Priority Pollutant Metails

The priority pollutant metals analyzed for during the NEC investigation were antimony (Sb),
arsenic (As), beryllium (Be), cadmium (Cd), chromium (Cr), copper (Cu), lead (Pb), mercury
(Hg), nickel (Ni), selenium (Se), silver (Ag), thallium (T1) and zinc (Zn). When analytical
methods are described in Section 4, "metals" analysis refers to analyses of all of these compounds.
A "modified metals" analysis is the same analytes with the exception of Se and Hg. All of these
metals are naturally occurring. However, the mobility of each metal varies with the surrounding
media. In general, migration of metals is primarily the result of another agent such as percolating
rain water, wind, surface water runoff, and tracking. Metals detected at NEC at elevated
concentrations are discussed below.

3.1.3.1 Arsenic

Arsenic can be found in both organic and inorganic compounds. Arsenic is highly toxic with
toxicity generally increasing with solubility. Symptoms vary from the acute to the chronic,
including lung and skin cancer, anemia, renal disorder, gastrointestinal inflammation, liver
damage, hemorrhaging, and peripheral vascular disease (USPHS, 1987). Arsenic does not appear
to be subject to biomagnification in the food chain. However bioconcentration is known to occur
in algae and lower invertebrates.

Soil

Arsenic can undergo several complex chemical changes in the environment and is readily
transported back and forth through most media. Soils high in clay or iron oxides can reduce the
potential for migration.

Surface Water

The soluble components of arsenic are extremely mobile in water. Only the less soluble
compounds are subject to precipitation and are typically adsorbed into sediments where the are
relatively immobile but can be re-released into the water by various microorganisms.

Remedial Investigation of Northeast Cape February 2, 1995-2:33 PM 0 page 3-3



Groundwater

Arsenic is extremely mobile in aquatic systems. Soluble forms of arsenic found in groundwater
can interact with soils and become immobilized if the conditions are favorable, or be transported
along the water column.

Air

Arsenic can be volatilized from both surface water and groundwater when in a methylated form.
Arsenic can also volatilize from surface soils and be transported with fugitive dusts common in

high wind areas such as NEC. It has the potential to return to both soil or water media by either
wet or dry deposition.

3.1.3.2 Chromium

Chromium has two common valence states Cr (III) and Cr (VI). Cr (III) is not considered toxic
and is an essential trace nutrient. In contrast, Cr (VI) is considered highly toxic and is a strong
oxidizer of organic matter and tissue. Exposure to Cr (VI) is typically through inhalation,
ingestion, or absorption.

Toxic exposure symptoms include kidney, liver, and immune and nervous system damage. Cr
(VI) has been documented to retard growth in both Chinook salmon and rainbow trout (EPA,
1985). Cr (VI) is very soluble and can remain in solution regardless to pH or ion content.

Soil

Most chromium found in soils exists in the Cr (III) state. Cr (VI) found in soils tends to be very
mobile with other agents such as percolating rainwater and runoff and does possess an affinity for
clays or other inorganic compounds, thus making it very mobile with a high leachability.

Surface Water

Chromium (VI) is very soluble and mobile in surface water. However, in water with pH greater
than 6.5 it exists as a chromate ion, a strong oxidizing agent, which will eventually react either
with organic matter or aqueous hydroxide. This reaction reduces Cr (VI) to an insoluble form of
Cr (III) that precipitates into the bed sediments. These insoluble forms may persist indefinitely in
sediments and soils (USPHS, 1989).

Groundwater

The same principles which apply the surface water transport of Cr (VI) also apply to groundwater
migration.
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Air

Chromium present in the environment is generally not subject to volatilization but is susceptible to
transportation via fugitive dusts.

3.1.3.3 Copper

Copper is found in various ores as oxides, carbonates, and sulfides. Copper is an essential trace
element required for proper animal metabolism and plant propagation. However, acute doses can
cause kidney and liver damage, gastrointestinal distress, and hemolytic anemia in animals as well
as retarding growth and reproduction in aquatic plants and algae. Copper is strongly
bioaccumulated, but it is not biomagnified (Iowa DNR, 1991).

Sail

Copper is quite immobile in soils, especially in highly organic soils where it tends to form
insoluble precipitates in both neutral and alkaline environments. However it can be mobilized as
dissolved copper via acidic percolating rainwater.

Surface Water

Copper is mobile in water as long as it remains acidic. Copper has an affinity for forming
insoluble precipitates in neutral and alkaline water which leads to its accumulations in sediments.
However, organic acids present in bed sediments can re-mobilize it into a soluble form where the
process can be repeated.

Groundwater

Coppers mobility in groundwater is similar to that in surface water except that once in an insoluble
form it tends remain immobile and is generally not subject to leaching.
Air

Copper is not generally found in concentrations of concern in normal atmospheric conditions.
Although copper found in surface soils are naturally subject to mobilization via fugitive dusts.

3.1.34 Lead

Lead is a naturally occurring metal with a high toxicity. Those most sensitive to exposure include
pregnant women (because of the fetus) and young children. Young children are more sensitive to
lead than adults because they absorb more of what they digest. Lead is generally not biomagnified
and its bioconcentration factors tend to decrease as it progresses through the food chain (Iowa
DNR, 1991).
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Soil

Most lead is retained strongly in soils, with very little transport into surface water or groundwater.
In general lead tends to form complexes with organic materials thus increasing its absorptivity
towards clays and other mineral surfaces.

Surface Water

Lead has a tendency to form low solubility compounds in water, the amount of which stays in
solution is entirely dependent on the pH and salinity of the water. Lead becomes more mobile as
acidity increases and is more soluble in soft water (Jowa DNR, 1991).

Groundwater

Lead present in groundwater is often the result of naturally occurring ores which have leached.
These tend to form insoluble compounds which naturally precipitate out and subsequently are not
subject to groundwater mobility. However, many industrially produced lead compounds are very
soluble in water and subject to groundwater transport.

Air

In general, lead is not subject to volatilization because of its high temperature of vaporization.
However, lead and its inorganic and organic species are subject to both direct contact mobilization

and fugitive dusts emissions. High winds such as those encountered at NEC site could contribute
to these modes of transport.

3.1.3.5 Zinc

Zinc is generally not found free in the environment but occurs as either sulfides, oxides, or
carbonates. Zinc is widely used in industry in pains, rubber, textiles and other chemicals. The
burning of fossil fuels also contribute to zinc in the environment. Zinc is an essential nutrient
necessary for proper growth in both plants and animals because of its association with certain
enzymes. Zinc is not toxic to humans although large doses may induce a copper deficiency and
anemia. However, zinc is acutely toxic to aquatic organisms especially fish where large doses can
induce a cellular breakdown of the gills, and the clogging of the gills with mucous. Fish growth
and maturation are retarded by zinc.

Soil
Zinc's mobility in soil is entirely dependent upon percolating rainwater and runoff. If the water

has a pH greater than 7, zinc becomes insoluble and is removed from solution, becoming
immobile.
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Surface Water

Zinc in surface water is subject to migration as long as the pH remains acidic. If the pH rises
above 7 as mentioned before it will precipitate into sediment. Inversely, zinc is desorbed from
sediment as the alkalinity of the water increases.

Groundwater

Zinc's fate in groundwater is similar to that of surface water. Obviously, high alkalinity in
groundwater is not commonly encountered thus desorbtion of zinc from soil which encounter
groundwater is unlikely. But if the groundwater remains below a pH of 6, it can be highly mobile.
Air

Zinc is generally not found in concentrations of concern in the environment. However surface

soils containing high levels of zinc are subject to transportation via fugitive dusts which may lead
to either wet or dry deposition into an aquatic environment.

3.14 Dioxins and Furans

Dioxins and furans were not detected in significant concentrations during the NEC investigation.
However, due to the often times misleading information conveyed about the toxic effects of
dioxins and furans and public sensitivity towards them, the following synopsis is provided as
background for data interpretation.

Polychlorodibenzo-p-dioxins (dioxins) and polychlorodibenzofurans (furans) are compounds
consisting of two benzene rings bound together by either 1 or 2 oxygen molecules at the ortho and
meta positions or only 1 oxygen molecule at the meta position, respectively. Dioxins are most
often produced by waste incineration, metal recovery, wood preservation, chemical manufacturing,
and paper pulp bleaching (CDHS, 1991). They vary in toxicity by the number of chlorine
molecules and their respective points of attachment. The isomer 2,3,7,8 chlorodibenzodioxin
(TCDD) has been found to be highly toxic to all mammalian species, with varying levels of
sensitivity. Dioxins have been found to bioaccumulate and are susceptible to bioaccumulation
throughout the food chain.

There are 210 compounds within the dioxin/furan family. A toxicity equivalency factor (TEQ) has
been developed with respect to several isomers which are thought to have toxicities similar to
TCDD in order to quantify their potential for adverse affects in terms of the 2,3,7,8 TCDD isomer
(Table 3-1). All dioxin/furan values in this report have been adjusted using the different isomer's
TEQ values. Adjusted values for different isomers of the same sample were then summed and the
resulting total represents the calculated 2,3,7,8 TCDD isomer concentration equivalent.

3.2 NORTHEAST CAPE REGULATORY BACKGROUND

The Northeast Cape Site is a formerly used defense site (FUDS) and has not been occupied by the
U.S. Military since 1972, when the White Alice Station was abandoned. The COE is currently

Remedial Investigation of Northeast Cape February 2, 1995-2:33 PM O page 3-7



undertaking to investigate, and if necessary, restore the environmental conditions at the NEC site
under the Defense Environmental Restoration Program (DERP).

Comprehensive environmental investigation and cleanup of soil, water, and debris at contaminated
sites is driven at the national level primarily by:

* the Corrective Actions (CA) requirements of the resources Conservation and Recovery Act
(RCRA) Section 3004 (u), 3004 (v) and 3008 (h) or

» the Comprehensive Environmental response, Compensation and Liability Act (CERCLA)
Superfund program.

In the early 1980s, congressional concern over abandoned military buildings and debris in Alaska
and concern over releases of hazardous substances from Federal facilities laid the foundation for
DERP. Soon after the passage of the CERCLA in December, 1980, the DOD retained the authority
to clean up hazardous substances released from active and formerly used DOD sites. In December,
1983, the Defense Appropriations Act (Public Law 98-212) provided funding for cleanup of
hazardous substances released from DOD sites. The Act also initiated environmental restoration
activities at FUDS.

In October 1986, Congress passed the Superfund Amendment and Reauthorization Act (SARA)
which authorized the Secretary of Defense to carry out the DERP under his jurisdiction and
established a new transfer account to be known as the Defense Environmental Restoration Account
(DERA).

The role of DERP is to provide centralized policy, consistency, and management of the overall
program. Execution of the program has been delegated to the COE. Therefore, the COE is
currently completing the NEC site investigation in cooperation with the State of Alaska Department
of Environmental Conservation (ADEC).

CERCLA authorized Federal action to respond to the release or threatened release of hazardous
substances, from any source into any part of the environment. CERCLA also authorized the
creation of a trust fund, commonly referred to as Superfund, which can be used by the U.S.
Environmental Protection Agency (EPA) to clean up emergency and long-term hazardous waste
problems. Federal facilities do not contribute to or use the Superfund. However, with the passage
of SARA amendments to federal agencies became subject to CERCLA and the National
Contingency Plan (NCP) regulations. The work at the Northeast Cape site is not subject to RCRA
corrective action order (CA) and the site is not listed on the National Priorities List (NPL).
However, several portions of RCRA and CERCLA are applicable.

321 Applicable Federal, State and Local Reguiations
Although the NEC site is not currently subject to the RCRA CA or CERCLA, additional existing

federal, state, and local regulations can be triggered by discoveries or activities resulting from
investigation at the site. In Superfund, these requirements are referred to as applicable or relevant
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and appropriate requirements (ARARs). In general, the regulatory requirements address:

* reporting and cleanup of newly-discovered spills and contamination;

* storage, labeling, transportation, and disposal of excavated materials and debris;
» permitting of facilities and discharges;

* cleanup criteria and technologies;

* access restriction; and

* monitoring and closure.

Regulatory requirements pertinent to this state of the assessment are discussed in the following
paragraphs. In the course of performing environmental investigations, discovery of existing
environmental conditions may trigger reporting and cleanup requirements under a number of
environmental statutes and regulations targeted at specific constituents or situations. Relevant
Federal regulations include:

* Resource Conservation and Recovery Act (RCRA) - Subtitle C and D other than CA
requirements

* Toxic Substance Control Act (TSCA)
* Clean Water Act (CWA)
* Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA)

Of the Federal regulations listed above, TSCA may be relevant and appropriate, but is not directly
applicable to remedial action at the site because it applies to releases that occurred after May 4,
1987. The CERCLA program includes guidance on remedial actions at PCB-contaminated sites
(EPA, 1990). Both of these regulations are considered, but may not be directly applicable.

In addition to the Federal regulations, the state of Alaska requires that as additional information
becomes available through on-going site assessments, any past releases to the environment (spills)
which have not previously been reported to the ADEC, must be reported under the requirements of
the Alaska Oil and Hazardous Substances Pollution control Regulation (18 AAC 75).

Upon discovery and reporting, regulatory requirements and guidelines can be identified for
ensuing activities such as: evaluating the nature and extent of contamination, identifying
appropriate contaminant-specific action levels and cleanup criteria, and specifying remediation
strategies.

ADEC has authority for specifying soil, surface water, and groundwater cleanup levels resulting
from the discharge of an oil or a hazardous substance. The authority is granted under
AS 46.03.070, AS 46.09.020 and codifies in Oil and Hazardous Substances Pollution Control
Regulations (18 AAC 75.327), which specifies that a "discharge must be cleaned up to the
departments satisfaction." The COE is currently undertaking the Northeast Cape Remedial
Investigation under the DERP/FUDS program in cooperation with the ADEC.




Excavated materials that are designed as waste such as contaminated soils and groundwater wastes,
are subject to the requirements of RCRA. Wastes must be classified according to the prescribed
procedures in RCRA, Section 261 to determine if waste is hazardous or non-hazardous, including
characterization for the four RCRA hazardous waste characteristics, ignitability, corrosivity,
reactivity, and toxicity (generally referred to as TC or TCLP) and application of the "contained in",
"derived from" and "mixed with" stipulations of RCRA.

33 BENCHMARK SCREENING CRITERIA

Absolute action levels and cleanup goals are rarely, if ever specified. This is because it is widely
recognized by the regulatory agencies that specific-conditions have a significant impact on the
specification of cleanup criteria. In order to eliminate levels of contamination from further
consideration that are unlikely to adversely impact human health or the environment under any
reasonable circumstances, benchmark criteria can be used to identify environmental situations that
warrant no further consideration.

Benchmark criteria were identified for evaluating the significance of documented site conditions at
NEC and evaluating whether further action might be required in specific areas of the site. The
criteria presented are not to be construed as cleanup goals or cleanup criteria. Cleanup goals or
criteria are to be established between the ADEC and parties undertaking environmental restoration.
The benchmark criteria used in this investigation are listed below.

Soil

* Level A Numerical Soil Cleanup Targets for petroleum Constituents, "Interim Guidance for
Non-UST Contaminated Soil Cleanup Levels (Revision 1), "July 17, 1991, ADEC

* "Elemental Concentrations in Soils and Other Surficial Materials of Alaska, "1988, U.S.
Geological Survey

» Risk-based concentrations for residential soils, "Risk Based Concentration Table,"
November 8, 1994, EPA Region III

* Calculated risk-based concentration for diesel in residential soil using the reference dose
(RfD) identified for JP-4 in the EPA Region 10 Memorandum entitled "Toxicity of Fuels,"
April 9, 1992 and the equations for risk-based calculations in the EPA Region III
Memorandum entitled "Risk-Based Concentration Table," November 8, 1994

* PCB action levels identified in "A Guide on Remedial Actions at Superfund Sites with PCB
Contamination,” EPA Publication No. 9355.4-01FS (August)

» IEUBK Model for Lead, Risk Assessment News. U.S. EPA, Region 10, May 1994.
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Surface and Groundwater

¢ Federal and State Maximum Contaminant Levels referred to in "Interim Guidance for
Surface and Groundwater Cleanup Levels," September 26, 1990, ADEC

* Federal Drinking Water Maximum Contaminant Levels, 40 CFR 141 Subpart F
¢ Alaska State Drinking Water Maximum Contaminant Levels, 18 AAC 70

* Risk-based concentration in tap water, "Risk-based Concentration Table,” November 8,
1994, EPA Region III

* Calculated risk-based concentration for diesel in tap water using the RfD identified for JP-4
in the EPA Region 10 Memorandum entitled "Toxicity of Fuels," April 9, 1992 and the
equations for risk-based calculations in the EPA Region III Memorandum entitled "Risk-
Based Concentration Table," November 8, 1994

Sediment
¢ "Elemental Concentrations in Soils and Other Surficial Materials of Alaska, "1988, U.S.
Geological Survey

These criteria are intended as a very conservative screening device for identifying situations that
appear to warrant no remedial action, based on the identity of the contaminants, contaminant
concentration, and environmental conditions at the site. Table 3-2 summarizes the benchmark
criteria used to screen sites which warrant further consideration. In all cases, with the exception of
metals, the lowest benchmark was used. For metals, the higher of the two criteria, either USGS
background for Alaska, or background found at the NEC site, was used. In addition, the 400
mg/kg level for lead in soils provided by the EPA (IEUBK) was used as the baseline benchmark
criteria from which data were screened.

34 REMEDIATION OPTIONS

There are a myriad of remedial alternatives which could potentially be utilized at the Northeast Cape
Site. For clarity the alternatives have been broken down by contaminant and matrix, as follows:

* Petroleum Hydrocarbons in:
- Soils (Section 3.4.1)
- Groundwater (Section 3.4.2)

* Polychlorinated biphenyls (PCBs) in
- Soils and Sediments (Section 3.4.3)
- Surface Water (Section 3.4.4)
- Man-made Surfaces (Section 3.4.5)




*  Priority Pollutant Metals in
- Soils (Section 3.4.6)
- Groundwater (Section 3.4.7)
- Man-made Surfaces (Section 3.4.8)

34.1 Petroleum Hydrocarbons in Soil

A list of selected technologies which have historically been utilized at sites with petroleum
hydrocarbons in soils include:

* Risk Assessment (alternative cleanup levels and natural attenuation based on assessment of
risk)

+ Institutional controls
- Restrict access
- Deed restrictions

¢ Containment
- Capping
- Surface controls
- Off-site landfill
- Barriers
- In-situ vitrification

* Bioremediation
- Landfarming (enhanced)
- Bioventing
- Composting
- Slurry reactor

e Thermal
- High temperature thermal desorption
- Low temperature thermal desorption
- Incineration

* Reuse
- Asphalt incorporation

* Physical treatment
- In-situ stabilization
- Ex-situ stabilization
- Soil vapor extraction
- Solvent extraction
- Ex-situ soil washing
- In-situ soil flushing
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Many of these technologies listed above have a low probability of being cost effective or feasible at
Northeast Cape because of site-specific factors such as the remoteness of the site, adverse climatic
conditions, the isolated nature of discrete zones of contamination, and the fragile nature of the
ecosystem. The most promising technologies for application at Northeast Cape include the four
recommended alternatives listed below. Selection was based on effectiveness, cost, and
implementability. Each of the technologies identified for Northeast Cape are briefly described
below.

Risk Assessment: Site-specific conditions dramatically effect the level of risk presented by fuel
contaminated soils. Land and subsurface water usage patterns, the concentrations of highly mobile
and toxic compounds, such as benzene and naphthalene, and the ability of the soil to inhibit
migration of the contaminants are some of the significant site-specific factors that are evaluated and
presented in the course of risk assessment studies. A risk assessment can demonstrate extenuating
conditions that support no remedial action (natural attenuation) or the development of less stringent
alternative cleanup criteria. In some cases, collection of additional field data is necessary to
complete a risk assessment.

Bioventing: Hydrocarbons will begin to biodegrade in the environment, but oxygen in the
subsurface environment is used up quickly and slows natural biodegradation. Bioventing consists
of a blower connected to a series of screened wells drilled into vadose-zone soils. The system
injects ambient air into the contaminated soils. The intent of the bioventing system is to increase
the natural tendency of the indigenous microorganisms to biodegrade the petroleum constituents in
the soil by replenishing the subsurface supply of oxygen. Bioventing systems are relatively low in
cost, easy to operate, and require little to no labor to maintain and operate. However, the
feasibility of bioventing at NEC may be limited by the low air permeability of the soils caused by
frozen pore water or a high silt content. The system can be installed without excavating the soils
and disturbing the vegetation significantly, but similar to any biological system, bioventing
proceeds slowly over the course of several years. Public acceptance of bioventing is generally
very good, because it is perceived as a "natural” technology.

Landfarming: Landfarming works on the same principal as bioventing and is often employed to
remediate soils in many remote Alaskan locations. During landfarming, contaminated soils are
excavated and placed on an impervious surface such as plastic and are bermed and covered to
prevent the leaching of contaminants into nearby soils. Contaminated soils are fertilized and
plowed periodically to increase the oxygen levels in the soil, and thereby, the rate of natural
biodegradation. In areas where the depth of contamination is limited to about a foot, soils may be
land farmed in-place. Landfarming is generally a low cost, effective remedial alternative. Periodic
maintenance (plowing) is required until remediation is complete, often six months to two years.
Landfarming requires disturbance of the soil and overlaying vegetation and exposure of the
contaminated soils to public access, unless measures are taken to limit access, such as a fence, or
construction of the system inside a locked building.

Excavate and dispose off-site: Excavation and disposal off-site would be a costly option at NEC,
where transportation costs exceed the cost of removal or treatment. Excavated soils could be
containerized and shipped to a disposal facility in Alaska, such as a soil burner. The holes left by
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the excavated materials often require backfill. The advantage is that complete remediation is
accomplished quickly, often within a few days or weeks.

In most cases involving petroleum contamination at Northeast Cape, risk assessment (primarily
ecological) is recommended to determine whether the environmental conditions at the site present a
risk to human health and the environment. If remedial action is warranted, several proven remedial
alternatives are available for reduction of hydrocarbon levels in the soil.

342 Petroleum Hydrocarbons in Groundwater
Remedial options for dissolved petroleum in groundwater include:

* Risk Assessment (potentially no action)
* In-situ Biodegradation
*  Ex-situ Treatment

Risk Assessment may or may not document that no action is appropriate for remediation of
groundwater. Priority issues for the risk assessment would be assessing the potential impact on
the drinking water source for humans and wildlife, fresh water aquatic systems, and subsistence
food sources in the Bering Sea.

In-situ biodegradation technigues involve the addition of oxygen and/or nutrients to groundwater to
enhance biodegradation of hydrocarbons in groundwater. Air sparging can be used to add oxygen

to the subsurface environment to promote the growth of heterotrophic microorganisms. As in the
case of bioventing in soils, biodegradation in groundwater proceeds slowly over a number of
years. This alternative would require the installation of wells and infrastructure for air and/or
nutrient injection, and periodic maintenance. Although in-situ biodegradation is a generally low
maintenance, low cost alternative for groundwater treatment, costs at Northeast Cape would be
increased because of the remoteness of the site.

Ex-situ treatment of groundwater is the least attractive alternative for remediation. Commonly
referred to as "pump and treat," these technologies are relatively expensive and require the
installation of extraction wells and treatment facilities which operate for many years. Feasibility
studies would be required to design the extraction well field, and frozen and silt-rich soils would
limit the well field during most of the year. Variations of ex-situ treatment center on the type of
treatment used, such as air stripping, carbon adsorbtion or biological treatment. The time required
for effective remediation is usually lengthy. Costs for construction, operation, and maintenance is
high, particularly at a remote site such as Northeast Cape.

343 Polychlorinated Biphenyls in Soils and Sediments

As discussed in Section 3.1.2, due to their low solubility in water, PCBs rarely migrate far from
the original source area, unless carried by the original solvent/oil, a petroleum or solvent spill, or
attached to mobilized soil particles either through runoff, tracking, or fugitive dust. The total
organic carbon content of a soil or sediment significantly influences the sorption of the PCB oil to
soil or sediment particles.
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In cases where PCB-contaminated soils requiring remediation are within the confines of a larger
hydrocarbon plume, the PCB contaminated soils can be removed, treated and disposed.
Subsequently the hydrocarbon plume could be treated without the added complication of the PCBs.
Currently, proven in-situ technologies for treating both PCBs and hydrocarbons are not
commercially available. Although some researchers have shown success using white and/or
brown rot fungus to degrade PCBs, it is widely recognized that this promising technology requires
research and development efforts, such as identification of decomposition products, their mobility
and effects on the environment, before implementation. Other technologies, such as solvent
extraction, are most applicable for sites with a single homogencus area of contamination, rather
than discrete spills with variable soil types. Additionally, due to the remote location and lack of
infrastructure (electricity, roads, water supply, skilled labor force and mechanical and electrical
repair facilities), stand-alone proven technologies are generally the most feasible and cost-effective.

The most promising technologies for application at NEC are briefly described below.

Removal of Exposure Pathway/Capping: As indicated earlier, a risk assessment will identify the

primary pathways for PCBs in soil or water to impact human health or the environment at NEC.
Armed with this information, the most effective administrative or engineering controls can be
identified for minimizing risk. For example if contact with surface soils is identified as the primary
risk, removal and disposal of surface soils to a specified depth and replacement of the surface soils
with clean materials would remove this pathway for impact on human health or the environment
and may prove to be an effective and cost-effective remedial action.

Alternatively, containment by capping or some other method or restricting access with a fence
could serve to remove the exposure pathway and provide an acceptable remedial strategy. In
general, removal of the exposure pathway without requiring complete removal of impacted media
would provide the most cost-effective remedial strategies.

Off-site disposal: Off-site disposal involves excavation of soils and/or sediments above a level
identified in the risk assessment, containerization, and shipment for off-site disposal in a chemical
waste landfill or incinerator permitted for PCBs. Removal actions are highly effective in
minimizing the future risk at the site. Some exposure and consequently, risk reduction , can be
offset by the impact of the excavation itself. For example, excavation is likely to result in short-
term elevated levels of dust containing PCBs and inhalation and/or dermal contact with the dust by
site workers.

Although transportation costs are very high, for small quantities of PCB contaminated media, off-
site treatment and disposal is more cost-effective than on-site treatment.

On-site incineration or other on-site treatment: On-site treatment of PCBs generally involves
excavation of contaminated media followed by incineration, solvent extraction, or other technique.
As discussed above, the excavation and treatment can create additional pathways for exposure.
For example, besides the impact of excavation, burning of PCBs results in the formation of
dioxins and furans and dispersion and deposition of those highly toxic compounds in the vicinity
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of the burn site. Today's PCB incinerators require stringent controls to maintain temperature and
oxygen levels in the incinerator and minimize the potential for formation of these by-products.

Due to the complexity, a significant amount of effort is required to complete the required permitting
and treatability studies. Additionally, resulting by-products such as incinerator ash or spent PCB
containing solvents remain and additional treatment or disposal is required for the secondary
wastes.

On-site treatment is only cost-effective when large amounts of material must be addressed. On-site
treatment becomes even more unattractive at a remote site like NEC, where the supporting
infrastructure, such as fuel supplies, waste water treatment, etc. are not available and must be
imported at high cost.

Further investigation and/or risk assessment may be required to determine whether the
environmental conditions at the site present a risk to human health and the environment. If
remediation is warranted or desired, several strategies for removal of pathways for risk are feasible
and have been employed on other sites in Alaska. Simple, on-site remedial technologies for the
removal of PCB contamination from soils are neither readily available, nor inexpensive. For small
quantities, excavation and disposal at a PCB-permitted chemical waste landfill or incinerator is
often the most attractive alternative. On-site treatment by incineration or solvent extraction are
generally only attractive for large quantities and where supporting infrastructure can provide
auxiliary services, such as water, transportation, secondary treatment and skilled personnel and
equipment.

344 Polychlorinated Biphenyls in Surface Water

As discussed previously, PCBs are rarely associated with surface water contamination because of
their hydrophobicity. When PCBs are detected in water, they are most likely associated with
floating PCB-containing sediments or particles dissolved in a semi-soluble carrier, such petroleum.
If the PCBs are associated with dissolved petroleum, then remediation alternatives must focus on
removing the petroleum. If the PCBs are associated with sediment, then remediation alternatives
must focus on the treatment of the sediments.

345 Polychlorinated Biphenyls in Man-Made Surfaces

Some of the structures and debris at the NEC site which contain elevated levels of PCBs could be
interpreted to cause an immediate hazard to human health under DERP criteria. If a man-made
surface containing PCBs is present, and a building or site structure is demolished, then the

remaining debris would be treated using the same methods as PCB contaminated soil.

Other remedial actions include:

» fences to limit access to the site;
» removal of containers of waste remaining on the site;
* capping or containment of the contaminants on the site;
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* using chemicals or other materials to retard the spread of contaminants or mitigate their
effects; and

* containment, treatment, disposal or incineration of hazardous substances to reduce the
likelihood of human, animal or food chain exposure.

Other alternatives for the treatment of PCB on-site would involve interior surface cleaning. The
initial phase would be to demolish, remove, and dispose of the miscellaneous debris containing
PCB. The second phase consists of the removal and disposal of PCB sludge followed by a
solvent wash of all contaminated areas. TSCA regulations [40 CFR 761.125(c)(3)(iii)] indicate
that encapsulation using epoxy is a feasible alternative if the surfaces can be cleaned to a level of
100 ug/100 cm2. However, experience with washing (Yoder-Williams, 1994) indicates that
cleaning to this level is very difficult in cases where spills are more than a month old. Therefore,
cleaning and/or encapsulation with epoxy does not appear feasible. The most feasible alternative
for remediation of the PCB-contaminated concrete flooring appears to be removal and disposal at a
permitted landfill, or a stockpiling/burial and capping/encapsulation on-site.

34.6 Priority Poliutant Metals in Surface and Subsurface Soils
The remedial alternatives for metals include:

* Risk Assessment (limited or no action)
e Soil stabilization or fixation

* Excavation and off-site disposal

* Capping

Risk assessment is a potential alternative for metals contamination in soils. As with other
contaminants, an evaluation of human health or ecological risk may provide documentation to
support the development of alternative cleanup levels , or indicate that the metals do not pose a
significant human or ecological risk.

Soil stabilization involves the addition of chemicals such as lime or cement to the soils to reduce the
toxicity and slow the migration of metals to the environment. These techniques can be either in-
situ (involving land application or subsurface injection) or ex-situ (involving excavation and
mixing).

Excavation and off-site disposal is a rapid method for remediation of metal-contaminated soils, and
may be done in conjunction with other soil removal actions. As with other removal actions at
NEC, off-site disposal costs are high due to the extreme remoteness of the site.

Capping is also an alternative for soils with elevated metal concentrations. Similar to the case of
PCB-contaminated soils, capping would involve the placement of clean, relatively impermeable fill
over metals-contaminated soils in order to prevent dermal contact and impair leaching potential. A
disadvantage of capping is that is does not remove contamination from the site, and the potential
for leaching of metals to groundwater cannot be eliminated.
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34.7 Priority Poliutant Metals in Groundwater

Remedial options for priority pollutant metals in groundwater include: risk assessment (potentially
no action) and ex-situ treatment.

Risk Assessment may or may not document that no action is appropriate for remediation of
groundwater. Priority issues for the risk assessment would be assessing the potential impact on
the drinking water source for humans and wildlife and subsistence food sources in the Bering Sea.

Ex-situ treatment is commonly referred to as "pump and treat." These technologies are very
expensive (particularly for metals) and require the installation of extraction wells and treatment
facilities which operate for many years. Feasibility studies would be required to design the
extraction well field and evaluate the effectiveness of the treatment technology. Variations of ex-
situ treatment center on the type of treatment used, which varies depending on the type of metal
present. Typical treatment methods include coagulation, ion exchange and oxidation. The time
required for effective remediation is usually lengthy. Costs for construction, operation, and
maintenance is high, particularly at a remote site such as Northeast Cape. Poor aquifer
permeability due to frozen soils and fine-grained soils would limit the ability to extract
groundwater.

348 Priority Pollutant Metals in Man-Made Surfaces

The remediation alternatives for priority pollutant metals in man-made surfaces is similar to the
options addressed in the discussion on PCBs in man-made surfaces. If a building or site structure
is demolished, then the remaining debris would be treated using the same methods as metals
contaminated soil. If the structure is not demolished, an alternative option would involve interior
surface cleaning or limited removal actions.
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TABLE 3-1
TEQ Factors for Dioxins and Furans
Northeast Cape
St. Lawrence Island, Alaska

Isomer TEQ factor
2,3,78-TCDD , B S
other TCDDs S oor
1,2,3,7,8-PeCDD , 05

other PeCDDs 0005
1,2,3,4,7,8-HxCdd 0.04
1,2,3,7.8,9-HxCDD - 0.04
1,23,6,78-HxCDD o004
other HxCDDs _ 0.0004
1,2,34,6,7.8-HpCDD ~_0oor
other HpCDDs 0.00001
OCbb B
2:37:/L8'TCDF L 01 . _
other TCDFs o 0.001
234,78-PeCDF or
12378PeCDF 01
otherPeCDFs  0.001
123478HxCDF 001
1,2,3,7,8,9-HXCDF - 0.01
1,2,3,6,7.8-HxCDF o001
234,678HxCDF 001
other HxCDFs 00001
1,234,6,78-HpCDF oot
1,234,789-HpCDF 001
other HpCDFs ~_ 000001
OCDF 8
KEY:

TCDD - Tetrachlorodibenzodioxin
PeCDD - Pentachlorodibenzodioxin
HxCDD - Hexachlorodibenzodioxin
HpCDD - Heptachlorodibenzodioxin
OCDD - Octachlorodibenzodioxin
TCDF - Tetrachlorodibenzofuran
PeCDF - Pentachlorodibenzofuran
HxCDF - Hexachlorodibenzofuran
HpCDF - Heptachlorodibenofuran
OCDF - Octachlorodibenzofuran

Remedial Investigation for Northeast Cape
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TAB.. .3-2
Regulatory Benchmarks
Northeast Cape
St. Lawrence Island, Alaska

RBC Tap Federal Drinking State Drinking ADEC (4)

Water Water (1) (ugl) Water (2) (mg/l) Water (3) (mg/l)  (mg/)
1,1-Dichloropropene
1,2,4-Trimethylbenzene ,
1.2-Dichloropropane 016 0.005 0.005
1,3,5-Trimethylbenzene ' ,
2,3,7,8-TCDD ~0.00000045 3.00E-08 0.03
2-Butanone o 22,000
4-Isopropyltoluene
4-Methylphenol , 180
Acetone , 3,700
Aroclor 1260 0.0076 0.0005
Arsenic 1 0.05 0.05
Benzene 0.36 0.005 0.005
Benzoic Acid 150000
Beryllium - 016 0.004
Bis(2-ethylhexyl) Phthalate 4.8
Cadmium e - 18 0.005 0.005
Calcium B o
Chromium , 180 0.1 0.1
cis-1,2-Dichloroethene 61 0.07 0.07
Copper 1,400 !
Di-n-butyl Phthalate - 3700
Diesel Range Organics; o ) 1 ) 0.5
Ethylbenzene o L300 , 07 0.7
Gasoline Range Organics 05
Isopropylbenzene R .
Lead o 00037
mé&p-Xylene - oo LA 10

Key is provided on the last page of the table.
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Water

Magnesium
Mercury
Methylene Chloride

n-Propylbenzene
Naphthalene
Nickel
o-Xylene
p-Isopropyltoluene
Phenol
Selenium

Silver

Thallium
Toluene

Total Recoverable Petroleum Hydrocarbons
Trichloroethene
Xylenes, Total
Zine

Key is provided on the last page of the table.

Remedial Investigation for Northeast Cape
2/3/959:48 AM

TABL. 3-2
Regulatory Benchmarks
Northeast Cape
St. Lawrence Island, Alaska

RBC Tap

n
4.1

1,500
730
1,400

22,000
180
180
29
750

1.6
12,000
11,000

0.002

0.1
10

0.05

0.002
1

0.005
10
5

Federal Drinking State Drinking ADEC (4)
Water (1) (ug) Water (2) (mg/l) Water (3) (mg/l)  (mg/D)

0.002

0.1
10
0.05
0.002

0.5
0.005
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Sediments

Benzene

Eihylbenzene
Toluene

Xyi'éhes, Total
23787CDD
Diesel Range Organics
Gasoline Range Organics
Arsenic

Beryllium

Cadmium

Chromium

Copper

Lead

Nickel

Selenium

Thallium

Zinc

Aroclor 1254

Aroclor 1260

Percent Solids

Total Solids (%)
4-Methylphenol

Bis (2-ethylhexy) Phitalate
Butylbenzyl Phthalate
Di-n-butyl Phthalate
TRPH

TAB. J4-2
Regulatory Benchmarks
Northeast Cape
St. Lawrence Island, Alaska

USGS Background Level Background for NEC Site

(5) (mg/kg)

Total Recoverable Petroleum Hydrocarbons

2-Butanone

lene Chloride

Key is provided on the last page of the table.
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17.3

115
37
12

37

157

(6) (mg/kg)

26
28
4.6
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Soils

1,1,1-Trichloroethane

24-Tr1méthylben2ene o

1,3,5-Trimethylbenzene

i

2378-TCDD

2-Butanone
4-Chloroanaline
4—Me't'h'ylphén0[
Acetone
Antimony
Antimony
Aroclor 1016
Aroclor 1254
Aroclor 1260
Arsenic
Benzene

Benzo(a)pyrene )

Benzo(b)fluoranthene

Benzonc Acxd

Chromlum )
Chrysene

cis-1,2- chhloroelhene

Copper

Di-n-butyl Phthalate

Dle;'seil Range 'Orgamcs’

Ethyllierizeric

Key is provided on the last page of the table.
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RBC Residential
Soils (1) (mg/kg)

O 0000043
47,000
310

390

7,800

31

31

23
22

0.088
"0.87
310,000

- ors
46

39
390
87
780
2,900
7,800

8,760(c) -

'7800

TAB. 32
Regulatory Benchmarks
Northeast Cape
St. Lawrence Island, Alaska

ADEC Level A USGS Background Background for PCB Action IEUBK model

e

Criteria (4) in Alaska (5) NECSite (6) Level TSCA  for lead (8)
(mg/kg) (mg/kg) (mg/kg) (7) (ppm) (mg/kg)
1
|
1
6.7 2.5
) 1.5
13
50 97
24 18
100
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Soils

Tsopropylbenzene
Lead —~
mé&p-Xylene
Mercury B
Methylene Chloride
n-Butylbenzene
n-Propylbenzene
Naphthalene

Nickel
o-Xylene
Phenanthrene
Phenol
sec-Butylbenzene
Selenium
Silver

Styrene

Thallium

Toluene
trans-1,2-Dichloroethene
TRPH
Xylenes, Total

Zine

Gasoline Range Organics

Key is provided on the last page of the table.
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RBC Residential
Soils (1) (mg/kg)

5,260(c)
© 31,000
0.0078
160,000
23

85

3,100
1,600
160,000

47,000

TABL..3-2
Regulatory Benchmarks
Northeast Cape
St. Lawrence Island, Alaska

ADEC Level A USGS Background Background for PCB Action IEUBK model

Criteria (4) in Alaska (5) NECSite (6) Level TSCA  forlead (8)
(mg/kg) (mg/kg) (mg/kg) ™ (ppm) (mg/kg)
30
12 92 400
24
70 84
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TAB.._ 3-2
Regulatory Benchmarks
Northeast Cape
St. Lawrence Island, Alaska

< PCB Action Level TSCA
W
pes (9) (ppm)

Antimony

Aroclor 1254 ' 100ug/100cm2
Aroclor 1260 100ug/100cm?2
Arsenic ’ )
Bis(2-ethylhexyl) Phthalate

Cadmium

Chromium

Copper

Gasoline Range Organics

Lead

Mercury

Nickel

Zin

KEY:

1. Risk-based concentrations for residential soils and tapwater, "Risk-based Concentration Table,"
November 8, 1994, EPA Region 111

2. Federal Drinking Water Maximum Contaminant Levels, 40 CFR 141, Subpart F

3. Alaska State Drinking Water Maximum Contaminant Levels, 18 AAC 70

4. Level A Numerical Soil Cleanup Targets for Petroleum, "Interim Guidance for Non-UST Contaminated Soil
Cleanup Levels (Revision 1), "July 17, 1991, ADEC

5. "Elemental Concentrations in Soils and Other Surficial Material of Alaska," 1988 U.S. Geological Survey

6. Background levels found at the NEC site, Appendix G

7. PCB action Level for residential soil and 1% organic carbon sediments, identified in the EPA Publication
9355.4-01 FS, "A Guide on Remedial Actions at Superfund Sites with PCB Contamination," August 1990,

8. "Revised Interim Soil Lead Guidance for CERCLA Sites and RCRA Corrective Action Facilities, OSWER
Directive # 9355.4-12, IEUBK model.

9. Toxic Substances Control Act, 40 CFR 761.125
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Section 4.0

@ MONTGOMERY WATSON



In this section, the findings and conclusions of the remedial investigation are discussed on a site-
specific basis. Those sites which are geographically adjacent to one another and share similar
characteristics and concerns have been combined. Asbestos and lead paint were investigated on a
site wide basis and are addressed in Sections 4.12 and 4.13. The 13 resulting site groupings are:

e Site 2;
 Sites 3,4, 5;
» Sites 6, 7;

+ Site 9;

+ Sites 10, 11;
e Sites 13, 15, 19, 27;

+ Sites 14, 21;
+ Sites 16, 17;
* Site 22;

» Sites 23, 24, 25;
* Background site;
¢ Asbestos; and

* Lead Paint.

Each area is discussed with reference to the site geology, hydrogeology, geophysical survey,
nature and extent of contamination, fate and transport, and remedial alternatives. Figure 4-1
depicts the location of each of the sites at NEC. It should be noted, however, that Sites 18 and 20
were investigated solely for asbestos and lead paint, and appear only in Sections 4.12 and 4.13.

For ease of reference, maps and data tables for each of the grouped sites are located following the
text on those sites. The maps generally depict petroleum hydrocarbon results along with other
selected analytical results. Potential areas of petroleum hydrocarbon contamination above
benchmark screening criteria are depicted in selected figures where appropriate. To differentiate
multiple areas within a site, an alpha character was added to the end of the site descriptor (i.e. 3A,
3B, 3C, etc.). For consistency, those sites with only one potential area of contamination are still
assigned an "A" after the site descriptor. Site data tables list only those results which exceed the
benchmark criteria described in Section 3. As there are few regulatory guidelines for many of the
VOA's and BNA's any detection in these analyte groupings that lacks a corresponding benchmark
screening criteria and is above the detection limit is included in the data tables presented at the end
of each section. A full listing of analytical results (including low level concentrations and analytes
not detected) is provided in Appendix G.
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4.1 SITE 2: AIRPORT TERMINAL AND LANDING STRIP
41.1 Geology

Site 2 is underlain by unconsolidated deposits. Surficial soils consist of gravels, sands and finer
materials which are associated with fill materials emplaced on the runway. Based on observation
of the surrounding topography, these fill materials are less than 10 feet thick. No subsurface
exploratory drilling was conducted at Site 2.

412 Hydrogeology

Groundwater was not encountered at Site 2 because no boreholes were drilled. However, based
on conditions observed at other locations at Northeast Cape, groundwater is expected to be
shallow, if the soils are not frozen. A small stream is located approximately 350 feet southeast of
the transformer shed (Figure 4-2), which flows northeast parallel with the runway toward
Kitnagak Point (Figure 4-1). The groundwater flow direction can not be determined with certainty
from existing information, however, based on surface topography and the location of the unnamed
stream, groundwater probably flows to the northeast.

413 Nature and Extent of Contamination

Soils

A total of 3 surface soil samples were collected at Site 2: one outside the southwestern most garage
bay door, one below the AST located at the southern corner, and another south of the transformer
shed (Figure 4-2). The first two samples were analyzed for DRO, GRO, BTEX, TRPH, and
metals. The third was analyzed for PCBs only.

DR R
DRO were detected in SS 109 and SS 110 at 71 and 376 ppm. TRPH were also detected in the

same samples at 366 and 386 ppm, respectively (Figure 4-2). GRO and BTEX were not detected
in either of the samples.

PCBs

PCBs were analyzed for but not detected in SS 111, located south of the transformer shed.

Groundwater

No monitoring wells were installed at this site.

Surface Water and Sediment

No surface water or sediment samples were collected from this site.

Remedial Investigation of Northeast Cape February 2, 1995-2:33 PM Q page 4-3
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Site Structures

One wipe sample was collected from the transformer shed south of the main terminal building and
analyzed for PCBs (sample WI 110, Figure 4-2). PCBs were not detected in this sample.

414 Fate and Transport

Both DRO and TRPH were encountered in surface soils and they are subject to transport via
several pathways including, tracking, percolating rainwater, surface water runoff, and fugitive dust
emissions. Fugitive dust emissions generated from high winds common to the NEC area seems
the most likely mode of transport. Typically these winds are either southeasterly or southwesterly.

415 Remedial Options
The DRO levels in surface soil sample SS 110 was above the regulatory criteria. But because it is

below the ADEC Matrix action levels (Appendix E) for petroleum hydrocarbons in soils, no further
action is recommended at this time.
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TABLE4-1
Analytical Results Detected Above Benchmark Criteria
Site 2
Northeast Cape
St. Lawrence Island, Alaska

SampliniILocation/Depth in feet

Site Analyte (Sample Number) Concentration  Units

02 Copper S5109 36 mg/kg

02 Nickel 55109 26 mg/kg

02 Zinc S5109 108 mg/kg

02 Diesel Range Organics 55110 376 mg/kg
KEY:

SS - Surface soil
mg/kg - Milligram per kilogram

Remedial Inves%ion for Northeast Cape
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42 SITES 3,4, AND 5
421 Geology

Sites 3, 4, and S are located at the terminus of the cargo beach road at the native fishing camp
(Figure 4-3). Sites 3 and 4 are located approximately 350 feet from the tidal zone of the Bering
Sea, while Site 5 encompasses the tidal zone from the sea to approximately 100 feet upslope to at
the tidal berm. Sampling locations at all three of the sites are underlain by unconsolidated deposits.
Soils in the vicinity of the native fishing camp are beach deposits of sand and gravel. The native
fishing village is located behind a tidal berm formed during storm surges. Surficial soils consist of
gravels, sands and finer materials with occasional patches of grass. No subsurface exploratory
drilling was conducted at any of the three sites.

422 Hydrogeology

Groundwater was not encountered at Sites 3, 4, or 5 because no boreholes were drilled. Based on
the proximity to the Bering Sea, groundwater at the three sites is expected to be shallow. The most
probable groundwater flow direction is north, discharging to the Bering Sea. A northeast-flowing
stream drainage is located 125 feet southeast of the Site 3 sampling locations (Figure 4-3). The
pumphouse where Site 3 surface soil samples were collected was constructed on an elevated pad
and is surrounded by a small surface water body on the south and east sides.

423 Geophysical Survey

There were no geophysical surveys performed on these three sites.
424 Nature and Extent of Contamination

Soils

A total of nine surface soil samples were taken from Sites 3, 4, and 5. One sample was located on
the west end of Site 5 (Cargo Beach) approximately 4 feet downslope from a small stockpile of
empty 55 gallon fuel drums. Five samples were collected from Site 3. One inside the building,
one in front of the entry way, one below an abandoned engine block, and two below and
downslope of the remaining ASTs. Three samples were collected from Site 4 (Native Hunting and
Fishing Village) one between the two abandoned vehicles, and one each below the posterior and
anterior portions of the AST (Figure 4-3).

DR R

Soil samples for DRO, GRO, and TRPH were collected from locations SS 100 through SS 108.
DRO and TRPH were detected in seven of the surface soil sample locations. GRO were not
detected in any of the samples. Analytical results for these analytes are presented both in Figure
4-3 and Table 4-2.




Metals

Soil samples for metals and/or total lead were collected from SS 100 to SS 108. Lead was detected
in samples SS 100, SS 101, SS 102, SS 104, SS 107, and SS 108 at 18, 98, 27, 119, 160, and
7.4 mg/kg, respectively (Table 4-2). All metals detected were below benchmark criteria described
in Section 3.

PCBs

Soil samples for PCBs were collected from SS 100, SS 101, and SS 102. Aroclor® 1260 was
detected in both SS 101 and SS 102 at 290 and 750 ug/kg, respectively (Table 4-2). Both of
which are significantly below the benchmark criteria of 1 ppm, or 1,000 ug/kg described in
Section 3.

roun r
No monitoring wells were installed at Sites 3, 4, or 5.

rf. imen
No surface water or sediment samples were collected from Sites 3, 4, and 5.
Site Structures

The pumphouse located within Site 3 was sampled for ACM and lead-based paint. These results
are presented in Sections 4.12 and 4.13, respectively. However, the pumphouse itself was in a
dilapidated state with no doors or windows and all associated equipment removed. Portions of the
concrete pad which apparently supported the generator are still present.

425 Fate and Transport

DRO and TRPH are the only contaminants present at levels of concern at Sites 3, 4, and 5. They
were all found in surface soil samples. They are subject to similar transport mechanisms including
percolating rainwater, runoff, tracking, and fugitive dust emissions.

All of the samples with the exception of SS 100 and SS 107 were collected from a gravel pad. Due
to the relatively high permeability of fill materials, the most likely mode of transport would be
percolating rainwater toward either the surrounding tundra or to shallow groundwater. If, in the
instance of migration to groundwater, the eventual fate of the contaminants would be discharge into
the Bering Sea, located immediately northeast of the sites.

426 Remedial Options

There are seven discrete areas which exceeded the DRO and TRPH regulatory criteria. These areas
(3a, 3b, 3c, 4a, 4b, 4c, and 5a) are presented in Figure 4-3. All seven areas were above the ADEC
action levels for petroleum hydrocarbons in soils, thus further action is recommended for these
areas. Possible remedial alternatives for these discrete areas include risk assessment, bioventing,
landfarming and excavation and off-site removal as detailed in Section 3.4.
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Analytical Results Detected Above Benchmark Criteria

TABLE 4-2

Sites 3,4, and 5
Northeast Cape
St. Lawrence Island, Alaska

Sampling Location/Depth in feet

Site Analyte {Sample Number) Concentration Units
03 Diesel Range Organics $5101/0.5 (03101SS) 3,760 mg/kg
03 Diesel Range Organics 55102/0.5 (03102SS) 547 mg/kg
03 Diesel Range Organics 55103/0.5 (0310355) 314 mg/kg
03 TRPH §5101/0.5 (03101SS) 6,550 mg/kg
03 TRPH S5102/0.5 (03102SS) 2,460 mg/kg
M4 Diesel Range Organics S55106/0.5 {04106SS) 170 mg/kg
04 Diesel Range Organics 55107 /0.5 (041075SS) 150 mg/kg
04 Diesel Range Organics S5108/0.5 (04108SS) 5,300 mg/kg
04 TRPH S5107 /0.5 (04107SS) 2,200 mg/kg
04 TRPH S5108/0.5 (04108SS) 47,000 mg/kg
05 Diesel Range Organics $5100/0.5 (05100SS) 260 mg/kg
05 Diesel Range Organics 55100/0.5 (052005S) 180 mg/kg
05 Diesel Range Organics $5100/0.5 (05300SS) 230 mg/kg
3 Metals o 55101/0.5 (03101S5) 118 mg/kg
05 Zinc §5100/0.5 (05100SS) 553 mg/kg
05 Zinc §5100/0.5 (05200SS) 150 mg/kg
05 Zinc S55100/0.5 (05300SS) 367 mg/kg

KEY:

TRPH - Total recoverable petroleum hydrocarbon
SS - Surface soil
mg/kg - Milligram per kilogram
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43 SITES 6 AND 7
43.1 Geology

Three boreholes were drilled at Site 6 to a maximum depth of 9.5 feet (Figures 4-4-1, 4-4-2). The
unconsolidated materials encountered in these boreholes consisted primarily of silt, with variable
amounts of sand and gravel. The subsurface materials at Site 6 tend to coarsen with depth, from a
silty shallow soil horizon to sandy gravel-rich silts below 5 feet. Bedrock or permafrost was not
encountered in the boreholes. Figure 4-4-2 depicts a geologic cross section of Site 6, the location
of which is shown on Figure 4-4-1.

At Site 7, borcholes where drilled to a maximum depth of 31 feet on four sides of the landfill mass.
Soils encountered at Site 7 typically consist of a 1 to 2 foot soil horizon consisting of organic silts
overlying a 4 to 12 foot layer of olive green silts with variable amounts of sand and fine gravel.
Underlying this silt at a depth of 8 to 12 feet is a green, dense, silty sand with gravel. Figure 4-5-2
depicts a subsurface cross section of Site 7, the location of which is depicted on Figure 4-5-1. The
depth of the landfill mass is not known with certainty. However, based on geophysical surveys
and topographic breaks in slope, the landfill mass is approximately of 10 to 15 feet thick, based on
the assumption that the site was not excavated prior to emplacement of refuse.

Bedrock was not encountered at Site 6 or 7.
432 Hydrogeology

At Site 6, two of the three boreholes were converted to monitoring wells. At MW 6-1,
groundwater is found at a depth of approximately six feet below ground level. At MW 6-2,
groundwater is encountered at a depth of approximately 2 feet below the ground surface. No
groundwater was encountered in BH 6-3 to a depth of 6 feet, where auger refusal was
encountered. The elevation of groundwater noted in wells MW 6-1 and 6-2 is shown on Figure 4-
4-1. Based on these two data points, the groundwater flow direction cannot be discerned with
certainty, but (based on surface topography), probably flows toward the northeast. An
approximately 1/2 acre pond located south of the drum field has a measured surface water elevation
of 45.08 feet. The 41.94 foot elevation of groundwater in adjacent well 6-1 suggests that the pond
is not in continuity with groundwater, but is perched on a relatively impermeable layer of fine
material or frozen soils. The lack of groundwater in boring 6-3 may also be due to frozen soil
conditions. Slug test results at MW 6-1 indicates a relatively low permeability of 1 to 2 feet per
day (Appendix H).

At Site 7, one of the four boreholes (BH 7-4) located on opposite sides of the landfill mass was
converted to a monitoring well. At BH 7-1, 7-2, and 7-3, groundwater was not encountered.
Groundwater was not encountered in BH 7-1, even though it was drilled to a depth of 31 feet, well
below a depth that groundwater might be expected. The lack of groundwater in these boreholes is
attributed to frozen soil conditions, which would render the fine-grained materials at this site
impermeable. Groundwater was encountered at an elevation of 48.84 feet, at MW 7-4, 9.25 feet
bgs (after development), which is located adjacent to a pond to the south that has a surveyed
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elevation of 50.21 feet. The existence of groundwater at MW 7-4 may be due to the thaw bulb
created by this surface water body.

The local groundwater flow direction was not discerned based on existing information.
Groundwater appears to be present only in localized areas where the fine-grained soils are not
frozen. A thin layer of perched groundwater may be present immediately beneath the soil zone
only during the warmer summer months.

433 Geophysical Survey

Geophysical surveys were performed on Site 7 to delineate the landfill mass boundary. Four
separate geophysical grids were surveyed around proposed boring locations to ensure that, while
drilling, no buried materials would be encountered. Geophysical survey grid locations and the
resulting disposal mass boundary are presented in Figure 4-5-1. The landfill boundary is
delineated by a marked increase in geophysical anomalies in the surveyed area. No geophysical
survey was conducted at Site 6 because there is no evidence that materials were buried at this site.

434 Nature and Extent of Contamination
Soils

A total of 13 surface soil and 15 subsurface soil samples were taken from Sites 6 and 7. Six
surface and 3 subsurface soil samples were from Site 6. Seven surface and 12 subsurface soil
samples were collected from Site 7.

DRO. GRO. TRPH

Soil samples for DRO, GRO, and TRPH were collected from surface soil locations SS 112 to SS
117, SS 119 to SS 124 and subsurface soil locations MW 6-1, MW 6-2, BH 6-3, BH 7-1, BH 7-
2, BH 7-3, and MW 7-4. DRO and TRPH were detected in all of these samples ranging from 11
to 102,000 mg/kg and 71 to 262,000 mg/kg, respectively. Graphic representations of detections is
presented in Figures 4-4-3, 4-5-3. Table 4-3 lists the results of analytes which meet or exceed
benchmark criteria.

YOCs, BNAs

Acetone, benzene, ethylbenzene, methylene chloride, toluene, 1,2,4-trimethylbenzene, m&p
xylene, and o-xylene were detected in both surface soil samples and boreholes at both Sites 6 and
7. Many of the acetone and methylene chloride detections were attributed to lab contamination. All
of the analytes which were detected at or above the benchmark criteria are presented in Table 4-3.
Those which did not exceed benchmark criteria are listed in Appendix G.

Metals

Arsenic, beryllium, cadmium, chromium, copper, lead, nickel, thallium, and zinc were detected in
surface soil and subsurface soils at Sites 6 and 7. The majority of these detections were well
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within background levels. Those metals which were detected either at or above benchmark criteria
are presented in Table 4-4-1. Those below regulatory criteria are provided in Appendix G.

Dioxins

Dioxins were detected in several soil samples throughout Sites 6 and 7. However, after calculating
the 2,3,7,8-TCDD equivalency using the appropriate TEQ values, there were no detections over
benchmark criteria.

Groundwater

A total of 3 groundwater samples were taken from monitoring wells MW 6-1, MW 6-2, and MW
7-4. All samples were analyzed for VOCs, GRO, DRO, TRPH, BNAs, and metals. MW 7-4 was
also analyzed for dioxins. However, MW 6-2 was purged dry and did not recover sufficiently to
complete all analyses. Only VOCs, GRO and DRO aliquots could be collected. The very slow
recovery noted at well 6-2 is believed to be the results of frozen soils. The static water level at MW
7-4 prior to sampling was within the sand pack but slightly (0.5 feet) above the well screen, raising
the possibility that floating POLs sampled in the well may be under-represented. This effect is
assumed to be insignificant because the well was purged by three well volumes prior to the sample
collection, causing any potential floating or dissolved contaminants to enter the well.

DR RO, TRPH

DRO was detected in monitoring wells MW 6-1, MW 6-2 and MW 7-4 at 0.27, 1.7 and 0.62 mg/1.
GRO was detected at 0.08 mg/l in MW 6-2. TRPH was not detected in any of the samples. These
results are presented graphically in both Figures 4-4-3 and 4-5-3, and tabulated in Table 4-3.

VOCs, BNAs

Acetone was detected in MW 6-1 but was attributed to lab contamination (Appendix G). Acetone,
benzene, 2-butanone, and toluene were detected in MW 6-2 at 35, 3.5, 17, and 7.4 ug/l. These are
all common constituents associated with diesel fuels and other petroleum products. Benzene, 2-
butanone, and benzoic acid were detected in MW 7-4 at 2.1, 13, and 21 ug/l. Acetone was also
detected, but attributed to lab contamination.

Metals

Beryllium, chromium, copper, lead, nickel, and zinc were detected in MW 6-1 at 0.02, 0.37, 0.27,
0.23, 0.23, and 0.8 mg/l. Only lead was detected in dissolved form at a concentration of 0.002
mg/l. The values for beryllium and dissolved lead were at the detection limit. Lead was the only
metal detected at MW 7-4 at a concentration of 0.005 mg/l (very close to the detection limit of
0.002). No analyses for metals was performed on MW 6-2 due to insufficient sample volume.

Dioxins

Dioxins were not detected at levels exceeding the benchmark criteria.




Surface Water and Sediment

A total of five surface water and sediment samples were taken from Sites 6 (2 samples) and 7 (3
samples). All samples were analyzed for BTEX, GRO, DRO, TRPH, PCBs, BNAs, and
modified metals.

DRO. GRO, TRPH

DRO and TRPH were detected in samples SW/SD 100, 101, 102, 103, and 115. DRO ranged
from 62 to 4,900 mg/kg in sediments and ND to 7.2 mg/l in surface water. TRPH ranged from
2,740 to 293,000 mg/kg in sediments and ND to 1.3 mg/l in surface water. GRO were not
detected in any of these samples. These analytical results are presented in both Figures 4-4-3, 4-5-
3, and Table 4-3.

TE A

BTEX or BNAs were not detected in either SW/SD 100 or SW/SD 115. Toluene was detected in
the surface water samples SW/SD 101 and SW/SD 102 and sediment at SW/SD 102.
4-Methylphenol was detected in the sediment of SW/SD 101 and SW/SD 102. Di-n-butylphthlate
was detected in the sediment of SW/SD 103. The values for these analytes are presented in Table
4-3. The analytes are either well below the benchmark criteria or have been eliminated from
consideration due to data qualification (thus, they do not appear in the figures).

PCBs

Aroclor® 1260 was detected in the sediments at SW/SD 103 at a concentration of 1,780 ug/kg
(Figure 4-5-3, Table 4-3). PCBs were not detected at any other SW/SD locations.

Modified Metals
Arsenic, beryllium, chromium, copper, lead, nickel, selenium, thallium, and zinc were detected in

the SW/SD samples associated with Sites 6 and 7. However, all of the levels were below the
benchmark criteria.

Dioxing

Dioxins were not detected at levels exceeding the benchmark criteria.
Site Structures

There are no physical structures on either Site 6 or Site 7.

435 Fate and Transport

The majority of contamination at Sites 6 and 7 was found to be DRO and TRPH in soils. Most of
which is found in shallow surface soils at Site 6 and subsurface soils from 2-4 feet at Site 7. The
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extent of contamination has been extrapolated from both visual field information and laboratory
data and is presented as a dark shaded area in both the cross sections and sample location maps
(Figures 4-4-2, 4-5-2 and 4-4-3, 4-5-3).

DRO and TRPH are subject to migration via percolating rainwater, runoff, tracking, as well as
transport via fugitive dust emissions due to high winds common at NEC. However, due to the
high moisture content of the vegetation, and snow cover, fugitive dust emissions may be minimal.

Groundwater migration from the site may be limited because of the low permeability of the
shallow, partially frozen soils. Groundwater probably remains in a relatively localized area with
any migration occurring in northeasterly direction, corresponding to surface topography.

436 Remedial Options
Soils

Both surface and subsurface soil levels of DRO and TRPH exceeded the regulatory criteria and the
ADEC matrix for petroleum hydrocarbons (Appendix E). The contamination delineated in Figure
4-4-3 within Site 6 and Figure 4-5-3 within Site 7 have several possible remedial options including
development of alternative risk assessments, bioventing, landfarming, and excavation and off-site
disposal.

Surface Water and Sediments

At Site 6, DRO and TRPH were found at elevated levels in both sediment samples from sample
locations SW/SD 100 and SW/SD 115 as well as in the surface water of SW/SD 115. Lead was
also found at levels above benchmark criteria. At Site 7 DRO, TRPH, and Metals were found at
elevated levels in both the surface water and sediment portions of SW/SD 101, SW/SD 102, and
SW/SD 103. Additionally, BNAs and PCBs were found in the sediment only of SW/SD 103.
Remedial alternatives for these locations include the following: Analytical program to evaluate the
origin, nature and extent of the target constituents; risk and/or leaching assessment of alternative
cleanup goals; excavation and stabilization; excavation and off-site disposal. However, it should
be noted that the PCB contaminated sediments qualify only for the first two alternatives.

roun r

Elevated levels of DRO and lead were found in the groundwater at both monitoring wells MW 6-2
and MW 7-4. Chromium was also found in MW 6-1. Remedial alternatives for groundwater
include evaluation of nature, extent, and origin of contamination, and/or extent and/or development
of alternative cleanup goals via risk based calculations or leaching assessments.
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Analytical Results Detected Above B

TABLE 4-3

i

k Criteria

Sites 6 and 7
Northeast Cape

St. Lawrence Island, Alaska

feet (Sample

Sampling Location/Depth in

mber]

Concentration

06 Diesel Range Organics SW/SD100 (06100SD) 76 mg/kg
06 Diesel Range Organics SW/SD115 (06115SD) 4,660 mg/kg
07 Diesel Range Organics SW/SD101 (07101SD) Ju 440 mg/kg
07 Diesel Range Organics SW/SD101 (07201SD) 2,060 mg/kg
07 Diesel Range Organics SW/SD101 (07301SD) BL,] 4,900 mg/kg
07 Diesel Range Organics SW/SD102 (07102SD) 625 mg/kg
07 Diesel Range Organics SW /SD103 (07103SD) Ju 815 mg/kg
06 Diesel Range Organics SW/SD115 (061155W) 18 mg/1
07 Diesel Range Organics SW/SD101 (071015W) 72 mg/1
07 Diesel Range Organics SW/SD101 (07201SW) 16 mg/1
07 Diesel Range Organics SW/SD101 (07301SW) 35 mg/]
07 Toluene SW/sD101 (07101SD) Ju 46 ug/kg
07 Toluene SW/SD102 (071025D) Ju 26 ug/kg
06 TRPH SW/SD100 (06100SD) 2,740 mg/kg
06 TRPH SW/SD115 (061155D) 19,200 mg/kg
07 TRPH SW/SD101 (07101SD) 19,000 mg/kg
07 TRPH SW/SD101 (07201SD) 293,000 mg/kg
07 TRPH SW/SD101 (07301SD) 43,600 mg/kg
07 TRPH SW/SD102 (071025D) 8,930 mg/kg
07 TRPH SW/SD103 (07103SD) 15,600 mg/kg
06 TRPH SW/SD100 (06100SW) 16 mg/l

Key is provided on the last page of the table.
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Analytical Results Detected Above Benchmark Criteria

TABLE 4-3

Sites 6 and 7

Northeast Cape
St. Lawrence Island, Alaska

Sampling Location/Depth in

Site Analyte feet (Sample Number) Qualifier Concentration Units
06 TRPH SW/SD115 (061155W) 13 mg/1
07 TRPH SW/SD101 (07201SW) 10 mg/1
07 TRPH SW/SD101 (073015W) 44 mg/l
o7 PP® Avoclor 1260 SW/SD103 (071035D) 1780 ug/kg
7 VO Toluene SW/SD101 (07101SD) Ju 46 ug/kg
07 Toluene SW/SD102 (07102SD) Ju 26 ug/kg
@ BNA% , Methylpherol SW/SD101 (07101SD) 3,800 ug/kg
07 4-Methylphenol SW/SD102 (07102SD) 1,650 ug/kg
07 Bis(2-ethylhexyl)phthalate SW/SD101 (07301SD) 1700 ug/kg
07 Di-n-butyl phthalate SW/SD103 (071035D) 3040 ug/kg
o7 MeE i SW/SD101 (071015W) 0018 mg/1
07 Arsenic SW/SD101 (072015W) 0.015 mg/I
o7 Beryllium SW/SD101 (073015W) 00023 mg/1
07 Cadmium SW/SD101 (07301SD) Ju 94 mg/kg
07 Cadmium SW/SD101 (073015W) oo mg/1
07 Copper SW/SD101 (071015D) 0 mg/kg
07 Copper SW/SD101 (07301SD) 59.1 mg/kg
07 Copper SW/SD103 (071035D) 320 mg/Kg
06 Lead SW/SD100 (061005D) 16 mg/kg
06 Lead SW/SD115 (061155D) 34 mg/kg
o7 Lead SW/SD101 (071015D) 29 mg/kg
07 Lead SW/SD101 (07201SD) 2 mg/kg

Key is provided on the last page of the table,
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TABLE 4-3

Analytical Results Detected Above Benchmark Criteria

Sites 6 and 7
Northeast Cape
St. Lawrence Island, Alaska

Sampling Location/Depth in

Site Analyte feet (Sample Number) Qualifier Concentration Units
07 Lead SW/SD101 (07301SD) 471 mg/kg
07 Lead SW/SD102 (07102SD) 76 mg/kg
07 Lead SW/sD103 (07103SD) 210 mg/kg
06 Lead SW/SD115 (061155W) 0.005 mg/1
07 Lead SW/SD101 (07101SW) 0.038 \1 mg/1
07 Lead SW/SD101 (07201SW) 0092 ' mg/1
07 Lead SW/SD101 (073015W) 013 mg/l
07 Lead SW/SD102 (071025W) 0.005 mg/1
07 Lead SW/SD103 (071035W) 0.005 mg/1
07 Nickel SW/SD103 (07103SD) 280 mg/kg
(4 Selenium SW/SD101 (07301SD) 22 mg/kg
07 Thallium SW/5D101 (07301SD) 12 mg/kg
07 Thallium SW/SD101 (07301SW) 0.0024 mg/l
07 Zinc SW/SD101 (07101SD) 760 mg/kg
07 Zinc SW/SD101 (07201SD) 320 . '} mg/kg
o7 Zinc SW/SD101 (073015D Ju o /) mg/kg
07 Zinc SW/SD103 (07103SD) ’ £y mg/kg
06 Diesel Range Organics MW 6-2/2-4 (061535B) mg/kg
06 Diesel Range Organics MW 6-2/2-4 (06353SB) BL,J 280 mg/kg
06 TRPH MW 6-2/2-4 (06253SB) 4,940 mg/kg
06 Diesel Range Organics §5112/0.5 (061125S) 14,300 mg/kg

Key is provided on the last page of the table.
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TABLE 4-3

Analytical Results Detected Above Benchmark Criteria

Sites 6 and 7
Northeast Cape
St. Lawrence Island, Alaska

Sampling Location/Depth in

Site Analyte feet (Sample Number) Qualifier Concentration Units
06 Diesel Range Organics §5113/0.5 (06113SS) . 18,600 mg/kg
06 Diesel Range Organics $5114/0.5 (061145S) 35,100 mg/kg
06 Diesel Range Organics §5115/0.5 (061155S) 102,000 mg/kg
06 Diesel Range Organics $5116/0.5 (06116SS) 48,600 mg/kg
06 Diesel Range Organics $5117/0.5 (06117SS) 17,900 mg/kg
06 Diesel Range Organics $5117/0.5 (062175S) 60,900 mg/kg
06 Diesel Range Organics 55117/0.5 (06317SS) ] 19,000 mg/kg
06 TRPH $5112/0.5(06112SS) 62,900 mg/kg
06 TRPH 55113/0.5 (061138S) 115,000 mg/kg
06 TRPH 55114/0.5 (061145S) 66,800 mg/kg
06 TRPH $5115/0.5 (061155S) 262,000 mg/kg
06 TRPH $5116/0.5 (06116SS) 80,600 mg/kg
06 TRPH 55117/0.5 (0611755) 112,000 mg/kg
06 TRPH $5117/0.5 (06217SS) 95,600 mg/kg
06 TRPH $5117/0.5 (06317SS) 68,000 mg/kg
07 Diesel Range Organics BH 7-2/2-4 (070295B) 1,450 mg/kg
07 Diesel Range Organics BH 7-3/2-4 (07030SB) 280 mg/kg
07 Diesel Range Organics MW 7-4/2-4 (07031SB) 138 mg/kg
07 Diesel Range Organics 55119/0.5 (071195S) 32,000 mg/kg
07 Diesel Range Organics 55120/0.5 (071205S) 231 mg/kg
07 Diesel Range Organics §5122/0.5 (071225S) 995 mg/kg
07 Diesel Range Organics §5123/0.5 (07123SS) 2,300 mg/kg

Key is provided on the last page of the table.
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TABLE 4-3
Analytical Results Detected Above Benchmark Criteria
Sites6and 7
Northeast Cape
St. Lawrence Island, Alaska

Sampling Location/Depth in

Site Analyte feet (Sample Number) Qualifier Concentration Units
07 Diesel Range Organics 55124/0.5 (07124S85) 284 mg/kg
07 Diesel Range Organics 55124/0.5 (0722455) 13 mg/kg
07 TRPH §5119/0.5 (0711955) 74,500 mg/kg
07 TRPH 55120/0.5 {(07120SS) 2,190 mg/kg
07 TRPH §5122/0.5 (071225S) 3,800 mg/kg
o7 MR petlium BH 7-1/24.5-26.5 (071455B) 18 . mg/kg
07 Beryllium BH 7-1/9.5-11.5 (07143SB) 17 . mg/kg
07 Beryllium BH 7-2/14.5-16.5 (071485B) 2.3 mg/kg
06 Zinc $5113/0.5 (061135S) 124 mg/kg
06 Zine $8115/0.5 (0611555) 172 mg/kg
06 Zinc §5116/0.5 (06116SS) 137 mg/kg
07 Zinc 55119/0.5 (071195S) 181 mg/kg
07 Zinc $5122/0.5 (071225S) 100 mg/kg
06 VO 134 Trimethylbenzene

MW 6-2/2-4 (063535B) 03 ug/kg

Diesel Range Organics MW 6-2 (06120GW) 17 mg/1

06

07 Diesel Range Organics MW 74 (07118GW) 062 mg/1
06 M pervllium MW 6-1 (06119GW) 002 ' mg/l
06 Chromium MW 6-1 (06119GW) 0.37 . mg/|
% Lead MW 6-1 (06119GW) 023 mg/l
06 Lead, Dissolved MW 6-1 (06119GW) 0002 . mg/l
06 Nickel MW 6-1 (06119GW) 023 mg/1

Key is provided on the last page of the table.
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TABLE 4-3
Analytical Results Detected Above Benchmark Criteria
Sites 6 and 7
Northeast Cape
St. Lawrence Island, Alaska

Sampling Location/Depth in

Site Analyte feet (Sample Number) Qualifier Concentration Units

07 Lead MW 74 (07118GW) 0.005 mg/1
VOCs:
Benzene MW 6-2 (06120GW) 35 ug/1
07 Benzene MW 74 (07118GW) 21 ug/1
KEY:

BH - Borehole SB - Soil boring

BNA - Base/neutral/acid extractables SD - Sediment

D/Fs - Dioxin/Furans $S - Surface soil

GW - Groundwater SW - Surface water

mg/kg - Milligrams per kilogram TEQ -

mg/1- Milligrams per liter TRPH - Total recoverable petroleum hydrocarbons

MW - Monitoring well ug/kg - Micrograms per kilogram

PCB - Polychlorinated biphynels ug/1 - Micrograms per liter

ppt - Parts per trillion VOC - Volatile organic compounds

J - Value estimated. BL - Value attributed to blank or lab contamination.

Ju - Value underestimated. Jo - Value overestimated.

Key is provided on the last page of the table.
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44 SITE 9
441 Geology

Three subsurface borings were competed at Site 9 on the east, north, and west sides of the landfill
mass. The maximum depth of the borings was 9.5 feet. Soils encountered at Site 9 typically
consist of a 1 to 2 foot soil horizon consisting of dark-colored organic silts overlying a brown or
green silt with variable amounts of sand and fine gravel. Figure 4-6-2 depicts a subsurface cross
section of Site 9, the location of which is depicted on Figure 4-6-1.

The depth of the landfill mass at Site 9 is not know with certainty, but it is believed to be
approximately 5 feet, based on the local topography and the assumption that the site was not
excavated prior to refuse emplacement. Bedrock was not encountered at Site 9.

442 Hydrogeology

All three of the boreholes at Site 9 were converted to monitoring wells. Groundwater was
encountered in these wells at depths of 4 to 7 feet below the ground surface. Based on the
groundwater elevations measured in these wells, the local groundwater flow direction is to the
north (Figure 4-6-1). This groundwater is believed to be perched on a layer of frozen soil that was
encountered at a depth of 7 to 9 feet.

An approximately 0.4 acre pond is located southeast of the landfill mass. This pond may represent
remnants of the original topographic depression in which the landfilled material was deposited.
The elevation of the surface water body is approximately 71 feet, based on surveyed elevations at
surface water/sediment sampling location SW/SD 106 (Figure 4-6-1). The relatively high elevation
of the surface water with respect to the groundwater elevation measured in wells suggest that
surface water from the pond is percolating vertically downward and is not in continuity with the
local groundwater regime. A slug test at MW 9-1 indicates a relatively low permeability of 1.4 feet
per day for the shallow silts at Site 9.

443 Geophysical Survey

Geophysical surveys were performed on Site 9 to delineate the boundary of the landfill mass. Two
separate geophysical grids were surveyed around the landfill in the vicinity of proposed boring
locations to ensure that no buried materials would be encountered while drilling Geophysical
survey grid locations and the landfill boundary identified by the geophysical survey are presented
in Figure 4-6-1.

444 Nature and Extent of Contamination

Soils

A total of three boreholes and four surface soil samples were collected from Site 9. All subsurface
soil samples were analyzed for VOCs, GRO, DRO, TRPH, PCBs, BNAs, metals, and dioxins.
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All surface soil samples were analyzed for the same parameters with the exception of VOCs, for
which BTEX was substituted.

DRO. GRO. TRPH

DRO and TRPH were detected in each subsurface soil sample taken from Site 9. These samples,
MW 9-1, MW 9-2, and MW 9-3 were collected from the 0-2, 4-6, and 0-2 foot depths,
respectively. DRO and TRPH were also detected in each of the surface soil samples SS 138, SS
139, SS 140, and SS 141. Corresponding values are presented in Figure 4-6-3 and those samples
which are above benchmark criteria are presented in Table 4-4. GRO were not detected in any
surface or subsurface soil samples associated with Site 9.

A% B BNA.

Styrene was detected at 14 ug/kg in MW 9-2 at the 4-6’ depth, well below the regulatory
benchmark criteria of 16,000 mg/kg. Benzene, methylene chloride, toluene, and m&p xylene were
also detected in MW 9-1 but were reported below the detection limit. Additionally, bis(2
ethylhexyl)phthalate was detected at 1,040 ug/kg in SS 139. However, this is a common lab
contaminant and has been qualified as such.

PCBs

Aroclor® 1260 was detected in SS 141 at a concentration of 181 ug/kg, well below the benchmark
criteria. PCBs were not detected in any of the remaining surface soil samples. PCBs were not
detected in any of the subsurface soil samples associated with monitoring wells MW 9-1, MW 9-2,
and MW 9-3.

Metals

Arsenic, beryllium, chromium, copper, lead, selenium, nickel, and zinc were detected in varying
concentrations at monitoring wells MW 9-1, MW 9-2, and MW 9-3 and surface soil samples SS
138, SS 139, SS 140, and SS 141. However all of the levels were less than benchmark criteria
described in Section 3.

Dioxins
Dioxins were not detected at levels exceeding the benchmark criteria.

Groundwater

Groundwater samples were collected from three monitoring wells and analyzed for VOCs, GRO,
DRO, TRPH, BNAs, metals, and dioxins.
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DR R

DRO was detected in MW 9-1 and MW 9-3 at 0.71 and 0.95 mg/l, respectively (Figure 4-6-3).
GRO and TRPH were not detected in any of the groundwater samples collected from the three
wells.

A% BN

Acetone, 2-butanone, and m&p xylene were detected in MW 9-1 at concentrations of 14, 8.6, and
1.9 ug/l, respectively. Acetone, benzene, benzoic acid, 2-butanone, and toluene were detected in
MW 9-2 at 17, 1.2, 180, 6.9, and 1.4 ug/l, respectively. Acetone, benzoic acid, 2-butanone, and
toluene were detected in the groundwater sample of MW 9-3 at 11, 40, 9.6, and 1.2 ug/l,
respectively. The acetone results were attributed to laboratory contamination. The remaining
values are significantly below the benchmark criteria presented in Section 3.

Metals

Arsenic, chromium, copper, lead, and zinc were detected at varying concentrations in the
groundwater samples of monitoring wells MW 9-1, MW 9-2, and MW 9-3. All of the levels were
significantly below the benchmark criteria.

Dioxins
Dioxins were detected in groundwater samples from monitoring wells MW 9-2 and MW 9-3.

Their corresponding calculated 2,3,7,8-TCDD values were 0.0501 and 0.3648 ppt, respectively.
These are both below the benchmark criteria value of 0.45 ppt as described in Section 3.

rf: n imen
Three surface water and sediment samples were collected from the pond on the east side of the site

(Figure 4-6-3). These samples were analyzed for BTEX, GRO, DRO, TRPH, PCBs, BNAs,
metals, and dioxins.

DRO., GRO, TRPH

DRO, GRO and TRPH were not detected in any of the three surface water or sediment samples
SW/SD 104, SW/SD 105, or SW/SD 106.

BTEX, BNAs

Toluene was detected at 230 ug/kg in the sediment sample at SW/SD 104. No other BTEX or
BNAs were detected.
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PCBs

No PCBs were detected in any of the surface water or sediment samples SW/SD 104, SW/SD 105,
SW/SD 106.

Metals

Arsenic, chromium, copper, lead, nickel, and zinc were found in varying concentrations in the
three surface water and sediment samples SW/SD 104, SW/SD 105, SW/SD 106.

Dioxing

Dioxins were not detected at levels exceeding the benchmark criteria.
Site Structures

There are no structures present on the site.

445 Fate and Transport

Contaminants of concern found at significant levels at Site 9 include DRO in soils, sediments and
groundwater and TRPH in both soils and sediments. DRO and TRPH present in shallow
subsurface soils and surface soils are subject to migration via several mechanisms including
rainwater percolation, runoff, tracking, and fugitive dust emissions. DRO and TRPH found in the
sediment samples are subject to both surface water and groundwater transport. The ultimate fate of
these contaminants includes migration to the low drainage areas surrounding the landfill, the pond
towards the east of the site and its efflux to the unnamed stream which runs under the cargo beach
road via a culvert and continues northwards, discharging into the Bering Sea.

446 Remedial Action
Soils

Areas 9a and 9b (Figure 4-6-3) were both above benchmark criteria for DRO and TRPH and
exceeded the ADEC matrix for petroleum contaminated soils.

rf; 1 imen

DRO, TRPH, copper, and lead were found at elevated levels in all sediment samples collected at
Site 9. Lead was also found in the surface water above benchmark criteria.

Groundwater

Elevated levels of DRO and lead were found in each of the three monitoring wells as well as TRPH
and benzene in MW 9-2. Arsenic was also found above the benchmark criteria in MW 9-1 and
MW 9-2.
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All of the aforementioned contaminants of concern found above benchmark criteria at Site 9 have
similar remedial alternatives. These alternatives include: development of an analytical program to
evaluate the origin, nature, and extent of the target constituents, implementation of risk based
and/or leaching assessment for development of alternative cleanup goals, excavation and
stabilization or off-site disposal. Additionally, Area 9-b (DRO and TRPH contaminated soils)
could be considered a candidate for landfarming and bioventing as well.

Remedial Investigation of Northeast Cape February 2, 1995-2:33 PM O page 4-32



FILE: /usr3/corps/necape/fg4.6.l.dgn

TIME: 02-FEB-1995 16527

JOB No. 2198.0230

400N, 300F |

-l
,,,,,

200N, 100E

300N,0E

BOUNDARY BASED ON

(DASHED WHERE
INTERPOLA TED)

/

/APPROXIMA TE LANDFILL -

'GEOPHYSICAL SURVEYS

ss 139
A k - | -
Pt | 300n,3006 300N, 400F \
Mw gy | S00500F ' s
(61.14) . ’

'A

/ s
-
-
-7
\ P
Seel =T

A Surface Soil Sample (SS)
A Surface Water/Sediment Sample (SVWSD)
W.L. Surface Water Elevations (ft, MSL)

¥ HAZCAT Sample (TK)

: T T*BOUNDARY OF —
65 ————x{ GEOPHYSICAL
, SS\141. / ~ SW/SD 106 I\
C : B 50,0 ) son506 |
SS 138 - a5 2
A SS/ By ; (66.52)
' GRID.9-1 v g L e—T C
ON,0E 140-' L ,-A / ON,0E ON,50E
Py - . GRID 9-2
L " ~PoND_ 4 0M4?QE
LEGEND / ~W.L. 71 17 /
(D Borehole (BH) ‘ ! / o / <
&5 Monitoring Well w/Groundwater Elevation SW/ SD 0a > v

O asT
® ysT

B Wipe Sample (WI)

NOTES

— Location of Geologic Section
— ~~Groundwater Contour (estimated)

——9$urface Water Flow Direction

Base maps were digitized from various
as-built drawings provided by the-
Corps of Engineers. (See Section 2.5)

Topdgraphic},contd‘urs appear-to predate_;léndfill mass.

SCALE: IN FEET

0 | 8

@ MONTGOMERY WATSON

Anchorage, Alaska

FIGURE 4-6-1

ALASKA DISTRICT - CORPS OF ENGINEERS
N.E. CAPE - ST. LAWRENCE ISLAND, ALASKA

page 4-33

\

SITE 9 GEOPHYSICAL GRIDS AND
HYDROGEOLOGY REFERENCE MAP

/




FILE: /usr3/corps/necape/fga.6.2.dgn

TIME: 02-FEB-1995 16:28

JOB No. 2198.0230

cC . C’
J 3
80 LANDFILL —80
= MATERIALS 2
s - s
‘ SURFACE ’
—_ l SOILS CONSIST PRIMARILY OF I o~
E 70 I SILT WITH VARIABLE AMOUNTS I 70 o
il OF SAND. SOILS ARE FROZEN v w
Ty BELOW DEPTHS OF 7 TO 9 FEET _ .--=-=""""7"7""V-uo, <\ =
------------------------------------------ Z
S o
2 S - z
> e e T — ] >
L /'—"’/ E-'J
o 60— —60 W
PERMAFROST (?)
50— 50
Ll
LEGEND -
I
.= Surface Topography m
{Dashed where uncertain) f
e, __ Geologic Boundary Boreh_ole Location
-7 {Queried where uncertain) Showing Sample
Interval
).\ . Water Table
~~--" (Dashed where uncertain)
Potential extent of POL
contamination above benchmark
criteria >100mgkg DRO or
> 1,000 mgkg TRPH SCALE:
1"=10’ VERT.
1" =100 HOR.
VERTICAL
EXAGGERATION =10X
FIGURE 4-6-2
ALASKA DISTRICT - CORPS OF ENGINEERS page 4-34
MONTGOMERY WATSON N.E. CAPE — ST. LAWRENCE ISLAND, ALASKA
Anchorage, Alaska SITE 9
SECTION C-C’

y




FILE: /usr3/corps/necapesfg4_6_3.dgn

TIME: O2-FEB-1995 16:28

JOB No. 2198.0230

NOTES

Base maps were digitized from various
as-built drawings provided by the
Corps of Engineers. (See Section 2.5)

Topographic contours appear to predate landfill mass.

Anchorage, Alaska

N.E. CAPE - ST. LAWRENCE ISLAND, ALASKA

SITE 9 SAMPLING LOCATIONS

SS 139
DRO 204 mgkg '
— 9A TRPH 1,690 mgkg
/7 \2’7\\\_ T —
VAR N T~
/!i [ /’/ | ~
i / ! ™~
o ot _— e
7 * h
7 ! MW_ 91,
. ra TN * Vo,
/5’ N\ f S~ - GW..-1\ 0-2'
P/ || DRO 071 miA\ 43 mgkg
/ TRPH ND | |845 mgkg
/ 4,;.\‘_, l’ ™, /,‘ +
/({/( o \‘\ e < \\ g "")
/. : s , SW/SD 106
e R ! ] SW SD
MW 9§/ . i / DRO  ND 250 mgkg
/GW = | . A ‘! } ~———~JRPH ND 3,210 mgkg
DRO /* 0.95 mm" 141 mgkg. RN AV k :
TR ND . 2,540 mg'kg X : g ~— 9B
\ /SS-141.- o : LS 1‘
\ G/ APRO T atmgkg | N 7 |
N 7 | TRPH ~ 165 mgkg: .
2,3,7,8-TCDF 6 pgg Y .
N A / - e e / G \‘\
DRO 330 mgkg SS\..’]\O\\ ™~ Ggw 46
TRPH 1,750 mgkg DRO4 B ~ D DRO  ND 375 ks
. g TRPH XD 7, 5,260 mgkg
LEGEND TRPH 167" mgkg ‘ 2/
(D Borehole (BH) ~ SW/SD 105
G Monitoring Well w/Groundwater Elevation (MW)/ \ A / ' DRO EIVDV 25 ko
/\ Surface Soil Sample (SS) ’ TRPH  ND 1120 mgkg
A i :
Surface Watev/Sediment Samplte (SW/SD) SW/SD 104
W.L. Surface Water Elevations (ft.,MSL) Sw SD
. DRO ND 43 mgkg
¥ HAZCAT Sample (TK) TRPH ND 1,590 mgkg
G AsT
® UsT
M Wipe Sample (W) DRO Diesel Range Organics
b | { POL . TRPH Total Recoverable Petroleum Hydrocarbons /\
otential extent o contamination :
above benchmark criteria 100 mgkg 2,3,7.8-TCDF 23,7,8 Tetrachlordibenzofuran Nép{;'_._'
DRO or 1,000 mgkg TRPH GW Groundwater Sample Results
2-4 Depth of Subsurface Sample SCALE IN_FEET
. 0 100
FIGURE 4-6-3
MONTGOMERY WATSON ALASKA DISTRICT - CORPS OF ENGINEERS page 4-35

/




TABLE 4-4
Analytical Results Detected Above Benchmark Criteria
Site 9
Northeast Cape
St. Lawrence Island, Alaska

Sampling Location/Depth in feet
(Sample Number)

Qualifier Units

Concentration

mg/kg

09 Diesel Range Organics SW/SD104 (09104SD) 43

09 Diesel Range Organics SW/SD105 (09105SD) 29 mg/kg
09 Diesel Range Organics SW/5D106 (091065D) 250 mg/kg
09 TRPH SW/SD104 (09104SD) 1,590 mg/kg
09 TRPH SW/SD105 (09105SD) 1,120 mg/kg
09 TRPH SW/SD106 (09106SD) 3,210 mg/kg
0 VO Toluene SW /SD104 (09104SD) Ju 230 ug/kg
oo Metals oper SW/SD104 (091045D) 50 mg/kg
03 Copper SW/SD106 (091065D) 43 mg/kg
09 Lead SW/SD104 (09104SD) 48 mg/kg
09 Lead SW/SD105 (09105SD) 26 mg/kg
09 Lead SW /SD106 (091065D) 79 mg/kg
42 Lead SW/SD106 (09106SW) 0.011 mg/1
09 Zinc, Dissolved SW /SD105 (091055W) 0.06 mg/ 1

MW 9-2/4-6 (091565B) 375 mg/kg

09 Diesel Range Organics

09 Diesel Range Organics MW 9-3/0-2 (09157SB) 141 mg/kg
0 Diesel Range Organics 55138/0.5 (0913855) 330 mg/kg
09 Diesel Range Organics $5139/0.5 (09139SS) 204 mg/kg

Key is provided on the last page of the table.
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Analytical Results Detected Above B

TABLE 4-4

Site 9
Northeast Cape
St. Lawrence Island, Alaska

hmark Criteria

Sampling Location/Depth in feet

Site Analyte (Sample Number) Qualifier Concentration Units
0 Diesel Range Organics §5141/0.5 (0934185) 160 mg/kg
09 TRPH MW 9-2/4-6 (091565B) 5,260 mg/kg
09 TRPH MW 9-3/0-2 (09157SB) 2,540 mg/kg
09 Metals \cenic MW 9-1/0-2 (093555B) 85 mg/kg
09 Arsenic $5139/0.5 (0913955) 73 mg/kg
09 Arsenic S5141/0.5 (09141SS) 30 mg/kg
09 Arsenic 55141/0.5 (092415S) 10 mg/kg
09 Arsenic 55141/0.5 (09341SS) 14.8 mg/kg
09 Beryllium MW 9-1/0-2 (09355SB}) 16 mg/kg
09 Beryllium MW 9-2/4-6 (091565B) 21 mg/kg
09 Chromium $5141/0.5 (09141SS) 56 mg/kg
[ Chromium 55141/0.5 (09241SS) 63 mg/kg
09 Copper $5139/0.5 (09139SS) 51 mg/kg
09 Copper 55140/0.5 (09140SS) 27 mg/kg
09 Copper S5141/0.5 (0914155) 2 mg/kg
o] Copper 55141/0.5 (09241SS) 49 mg/kg
09 Copper $5141/0.5 (09341SS) 379 mg/kg
09 Zine $5139/0.5 (0913955) 150 mg/kg
09 Zinc $5141/0.5 (0914155) 904 mg/kg
09 Zinc $5141/0.5 (09241SS) 427 mg/kg
09 Zinc 55141/0.5 (093415S) 513 mg/kg

Key is provided on the last page of the table.
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TABLE 4-4
Analytical Results Detected Above Benchmark Criteria
Site 9
Northeast Cape
St. Lawrence Island, Alaska
Sampling Location/Depth in feet
Site Analyte (Sample Number) Qualifier Concentration Units n

Diesel Range Organics MW 9-1/N/A (94NEW121GW) 071 mg/1

09
09 Diesel Range Organics MW 9-2/N/ A (94NE09122GW) 0.51 mg/l
o9 Diesel Range Organics MW 9-3/N/A (94NE(9123GW) 0.95 mg/1
09 TRPH MW 9-2/N/A (94NE09122GW) 22 mg/1
g MetlS  senic MW 9-1/N/A (94NE09121GW) 0.011 mg/1
09 Arsenic MW 9-2/N/A (94NE09122CW) 0.025 mg/l
o9 Lead MW 9-1/N/ A (94NE09121GW) 0.019 mg/1
09 Lead MW 9-2/N/ A (94NE09122GW) 0.045 mg/1
09 Lead MW 9-3/N/ A (94NE09123GW) 0.038 mg/1
09 VOGs: Benzene MW 9-2/N/A (94NE09122GW) 1.2 ug/l1
KEY:

BH - Borehole SB - Soil boring

BNA - Base/neutral/acid extractables SD - Sediment

D/Fs - Dioxin/Furans SS - Surface soil

GW - Groundwater SW - Surface water

mg/kg - Milligrams per kilogram TEQ -

mg/1 - Milligrams per liter TRPH - Total recoverable petroleum hydrocarbons

MW - Monitoring well ug/kg - Micrograms per kilogram

PCB - Polychlorinated biphynels ug/1 - Micrograms per liter

ppt - Parts per trillion VOC - Volatile organic compounds

J - Value estimated. BL - Value attributed to blank or lab contamination.

Ju - Value underestimated. Jo - Value overestimated.

Key is provided on the last page of the table.
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45 SITES 10 AND 11
451 Geology

Sites 10 and 11 are located at the northern boundary of a building pad created by the emplacement
of fill materials over native soils. The majority of the Northeast Cape structures were constructed
on this fill pad, which consists primarily of course angular gravels and finer material believed to be
partially derived from the site borrow area at the southern boundary of the site west of the White
Alice Site (Figure 4-1).

Four boreholes were completed at Site 10, and three boreholes were completed at Site 11 to a
maximum depth of 20 feet. Figure 4-7-2 depicts a subsurface cross section of Sites 10 and 11, the
location of which is depicted on Figure 4-7-1. Based on borings completed in the fill materials, the
fill consists of sandy silt with subangular cobbles. Underlying the fill materials are native soils
consisting of silty sand and sandy silt with variable amounts of gravel.

452 Hydrogeology

Four of the seven boreholes completed at Sites 10 and 11 were converted to monitoring wells.
Depth to groundwater in these wells varies from 10 feet near the location of Tanks 2 and 3, to less
than 2 feet in the marshy drainage area northeast of the diesel storage tanks. Based on
groundwater elevations measured in the four monitoring wells and surface water elevations in the
marshy area north of the tanks (Figure 4-7-1), groundwater is flowing in a generally north to
northwest direction coincident with the surface water drainage. A slug test conducted on MW 10-4
indicates a very low permeability of approximately 0.1 feet per day.

Marshy conditions, shallow groundwater, and small areas of standing surface water are present in
the lowland area northeast of the diesel tanks. This drainage area combines with drainage coming
east from Site 27, then flowing northward from the site.

Groundwater was encountered at an anomalously high elevation in BH 10-3, at a depth of 0.5 feet.
This groundwater may represent a local perched horizon caused either by a low-permeability zone
associated with the fill/native soil interface, or a local zone of frozen soils (Figure 4-7-2).

453 Geophysical Survey

Geophysical surveys were performed on Sites 10 and 11 to delineate the extent of a reported buried
drum field and to identify any underground piping associated with the tank area so as to avoid it
while drilling. The geophysical grid boundaries are shown in Figure 4-7-1. A very important
finding of the geophysical survey at Site 10 is the apparent absence of 29,500 buried drums as
reported by E&E (1993). The relatively few magnetic and conductive anomalies noted are
attributed to surface debris or the adjacent large diesel storage tanks, although a smaller area of
buried debris was noted east of Tank No. 1. No underground piping was noted at Site 11.
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454 Nature and Extent of Contamination

Soils

A total of 4 boreholes and 10 surface soil samples were collected from Site 10. These samples
were analyzed for VOCs, GRO, DRO, TRPH, PCBs, BNAs, and modified metals, with the
exception of the surface soil samples, which were analyzed for BTEX instead of VOCs.

A total of 3 boreholes and 3 surface soil samples were collected from Site 11. These samples were
analyzed for BTEX, GRO, DRO, TRPH. Additionally, surface soils were analyzed for PCBs,
BNAs, and modified metals.

DRO. GRO, TRPH

DRO and TRPH were detected in each of the subsurface and surface soil sample locations, with the
exception of MW 10-1, where, at the 2-4 foot depth, TRPH was not detected. Also, DRO was not
detected at a depth of 4-6 foot. DRO and TRPH levels ranged from 7.9 to 69,100 mg/kg and 12 to
119,000 mg/kg, respectively. GRO were detected in subsurface soil samples collected from BH
10-2 and MW 10-4, both from the 0-2 foot depth, and from surface soil sample SS 132. Resuits
for all sample locations are provided in Figure 4-7-3. Those results which exceed the benchmark
criteria presented in Section 3 are included in Table 4-5.

BTEX. BNAs

Acetone and methylene chloride were detected in varying concentrations in MW 10-1, BH 10-2,
BH 10-3, and MW 10-4, each at the 0-2 foot depth. However, these contaminants were attributed
to laboratory contamination and are not considered representative of the environment.

Ethylbenzene was detected in MW 11-3 (9.5-11.5 feet) and SS 132 at concentrations of 1,100 and
853 ug/kg. 1,3,5-Trimethylbenzene was detected in BH 10-2 (0-2 feet) at 39 ug/kg. Toluene was
detected in both BH 10-2 (0-2 feet) and SS 127 at 31 and 3.2 ug/kg. Xylene was detected in MW
11-3 (9.5-11.5) at a concentration of 3,000 ug/kg. Those concentrations which exceed benchmark
criteria appear in Table 4-5.

PCBs

Aroclor® 1254 was detected in samples SS 133, SS 135, SS 137, and BH 10-2 (0-2 feet) at 793,
323, 979, and 2,170 ug/kg. Only the sample collected from BH 10-2 (0-2 feet) exceeds the
benchmark criteria of 1 ppm (1,000 ug/kg), presented in Table 4-5.

Metals
Arsenic, cadmium, chromium, copper, lead, nickel, and zinc were found in varying concentrations

in the surface and subsurface soil samples from both Sites 10 and 11. Only those concentrations
that exceed the benchmark criteria presented in Section 3 are listed in Table 4-5.
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Groundwater

Four monitoring wells, two each at Sites 10 and 11, were installed to assess the impact of the large
release of diesel fuel from Tank 2. Two groundwater samples were collected from Site 10 (from
MW 10-1 and MW 10-4) and were analyzed for VOCs, GRO, DRO, TRPH, PCBs, BNAs, and
metals, with the exception of MW 10-4 (in which BTEX was substituted for VOCs) and modified
metals for metals. Two groundwater samples were also collected from Site 11 (MW 11-2 and MW
11-3) and analyzed for VOCs, GRO, DRO, and TRPH. The static water level at MW 11-2 prior to
sampling was within the sand pack but slightly above the well screen (0.3 feet), raising the
possibility that any floating POLs present in the well may be under-represented. This effect is
expected to be insignificant because the well was purged by three well volumes prior to the sample
collection, causing any potential floating or dissolved contaminants to enter the well.

DRO. GRO. TRPH

DRO was found in the groundwater samples collected from each of the four monitoring wells.
DRO values varied from a high of 6.1 mg/l at MW 11-3 to a low of 3.2 mg/l at both MW 10-4 and
11-2. Monitoring well 10-1 had a DRO value of 0.49 mg/l. GRO and TRPH were detected solely
in the groundwater sample from MW 11-3, at concentrations of 1.1 and 6.6 mg/l, respectively.

VOCs, BTEX, BNAs

Benzene, ethylbenzene, 1,3,5,-trimethylbenzene, isopropylbenzene, methylene chloride,
naphthalene, n-propylbenzene, toluene, and m&p xylene were found in the groundwater sample
from MW 11-3. Only those which exceed benchmark criteria appear in Table 4-5. The methylene
chloride detection was attributed to laboratory contamination.

PCBs

PCBs were not detected in either MW 10-1 or MW 10-4. PCBs were not analyzed for in MW 11-
2 or MW 11-3.

Metals

Arsenic, chromium, copper, lead, nickel, and zinc were detected in MW 10-1, while only lead was
detected in MW 10-4. Groundwater samples from monitoring wells MW 11-2 and MW 11-3 were
not analyzed for metals per the SOW. Those metals which exceed the benchmark criteria (Section
3) are presented in Table 4-5.

Surface Water and Sediment

Two surface water and sediment samples were collected from Sites 10 and 11. An additional three
surface water and sediment samples were taken from the downstream drainage basin to characterize
the extent of contamination from the historical diesel fuel spill (Figure 4-7-4). Sample SW/SD 117
was collected at the confluence of the surface water emanating from the drainage basin and the
unnamed stream whose terminal efflux is the Bering Sea. Sample SW/SD 110 was taken
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approximately halfway between the confluence and the perimeter road surrounding the housing and
operations complex. SW/SD 116 was collected from the northeast edge of the lagoon, into which
the unnamed stream flows before eventual discharge into the Bering Sea (Figure 4-7-4). Surface
water and sediment samples were analyzed for BTEX, GRO, DRO, TRPH, PCBs, BNAs, and
modified metals. However, SW/SD 108 was not analyzed for PCBs, BNAs, or modified metals.

DRO. GRO. TRPH (Surface Water)

DRO was detected in all of the surface water samples excluding SW/SD 116. TRPH and GRO
were detected solely in SW/SD 110 at 18 and 0.92 mg/l, respectively.

DRO. GRO. TRPH (Sediment)

DRO and TRPH were detected in all of the sediment samples except for SW/SD 116, ranging from
7,250 to 38,000 mg/kg and 19,400 to 101,000 mg/kg, respectively. GRO were detected in
samples SW/SD 108 and SW/SD 110 at 220 and 4.3 mg/kg, respectively.

BTEX, BNA Water

Ethylbenzene and xylenes were detected exclusively in SW/SD 110. However they are both well
below the benchmark criteria presented in Section 3.

BTEX. B imen

Ethylbenzene, toluene, and xylenes were detected in SW/SD 108, and SW/SD 110. Toluene was
also detected in SW/SD 117, as shown in Table 4-5.

PCBs (Surface Water)

Aroclor® 1260 was detected in SW/SD 110 at 1.6 ug/l. PCBs were not detected in any of the
other surface water samples. The PCB concentration in this sample is believed to be the result of
PCBs which are adhered to sediments in the surface water.

PCBs (Sediment)

Aroclor® 1254 and 1260 were detected in sediments SW/SD 110 at 5,160 and 1,350 ug/kg,
respectively (Figure 4-7-4, Table 4-5). Both exceed the benchmark criteria of 1 ppm (1000

ug/kg).
Metals (Surface Water)

Chromium, copper, lead, and zinc were detected in sample SW/SD 110 at levels very close to the
detection limits. Additionally, silver was detected in SW/SD 116 at the detection limit. These data
are not considered reliable at the very low concentrations at which they were detected.




Metals (Sediment)

Beryllium, cadmium, chromium, copper, lead, nickel, thallium, and zinc were detected in SW/SD
110. Chromium, copper, lead and zinc were detected in samples SW/SD 116, SW/SD 117, and
SW/SD 109. Those metals which exceed the benchmark criteria are addressed in Table 4-5.

Site Structures
Aside from the three tanks and associated piping, there are no structures on the site.
ZCA in

There was a small amount (less than 4 inches) of liquid present in Tank 1 (Figure 4-7-4), which
was collected and analyzed on-site. It was yellowish and clear with very low viscosity. It was
soluble in water, emitted no organic vapors and had a pH of 6. It tested negative for oxidizers,
sulfides, cyanides, chlorides, and was non flammable at 100°C. Results from all HAZCAT
sampling and a description of HAZCAT characterization methods are provided in Appendix L.

455 Fate and Transport
Soils

DRO and TRPH were found in both surface and subsurface soils at elevated levels throughout
Sites 10 and 11. They are subject to similar transport mechanisms including rainwater percolation,
runoff, tracking, and fugitive dust emissions. Due to the saturated soils, and vegetation
throughout much of the site, the likelihood of fugitive dust emissions is significantly lowered.
Communication to groundwater, surface and via percolating rainwater and runoff, and tracking
remain the significant methods of contaminant migration.

Groundwater

DRO were encountered in each of the four monitoring wells. In addition, GRO and TRPH were
encountered in MW 11-3. These contaminants are subject to groundwater migration which appears
to be flowing northward towards the unnamed stream (Figure 4-7-4). The low permeability noted
in slug test results of MW 10-4, and the presence of locally frozen soils suggests that groundwater
migration is not the dominant mode of contaminant transport.

Surface Water and Sediment

Surface water and sediment transport appear to be the dominant mode of contaminant transport at
Sites 10 and 11. Extremely high levels of DRO and TRPH were encountered in the surface water
and sediments located in the drainage basin north of Sites 10 and 11 (Figure 4-7-4). Contaminants
found in surface water are subject to migration via natural runoff, with the eventual fate being the
sediments at the convergence of the unnamed stream and the drainage basin. Contaminants found
in the sediments are subject to migration by re-suspension. The ultimate fate once again is the
confluence of the unnamed stream and the drainage basin and, eventually, the Bering Sea.
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Analytical Results Detected Above Benchmark Criteria

TABLE4-5

Sites 10 and 11
Northeast Cape

St. Lawrence Island, Alaska

Site Analyte Sampling Location (Sample Number) Qualifier Concentration  Units
Surface Water : 3 S e

10 Diesel Range Organics SW/SD108 (10108SD) 10,100 mg/kg
10 Diesel Range Organics SW/SD109 (10109SD) 38,000 mg/kg
10 Diesel Range Organics SW/SD110 (10110SD) 7,250 mg/kg
10 Diesel Range Organics SW /SD110 (10210SD) 11,500 mg/kg
10 Diesel Range Organics SW/SD110 (10310SD) 9,800 mg/kg
10 Diesel Range Organics SW/SD117 (101175SD) 27,500 mg/kg
10 Diesel Range Organics SW/SD108 (101085W) 14 mg/l
10 Diesel Range Organics SW /SD109 (10109SW) 14 mg/}
10 Diesel Range Organics SW/SD110 (10110SW) 14 mg/1
10 Diesel Range Organics SW/SD110 (10210SW) 12 mg/}
10 Diesel Range Organics SW/SD110 (10310SW) 13 mg/1
10 Diesel Range Organics SW/SD117 (10117SW) 0.79 mg/]
10 Gasoline Range Organics SW/SD108 (10108SD) 220 mg/kg
10 Gasoline Range Organics SW/SD110 (10110SD) 4.3 mg/kg
10 Gasoline Range Organics SW /SD110 (10210SD) 37 mg/kg
10 Gasoline Range Organics SW/SD110 (10310SD) 24 mg/kg
10 Gasoline Range Organics SW/SD110 (101105W) 092 mg/1
10 TRPH SW/5D108 (10108SD) 127,000 mg/kg
10 TRPH SW/SD109 (10109SD) 81,000 mg/kg

Key is provided on the last page of the table.
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TABLE4-5

Analytical Results Detected Above Benchmark Criteria

Sites 10 and 11
Northeast Cape

St. Lawrence Island, Alaska

lsite

Units |

Analyte SamplingEaﬁon (Sample Number) Concentration
10 TRPH SW/SD110 (10110SD) 19,400 mg/kg
10 TRPH SW/SD110 (102105D) 23,600 mg/kg
10 TRPH SW /SD110 (10310SD) 13,800 mg/kg
10 TRPH SW /SD116 (101165D) 67 mg/kg
10 TRPH SW/SD117 (10117SD) 101,000 mg/kg
10 TRPH SW /SD110 (101105W) 18 mg/]
10 TRPH SW/SD110 (10210SW) 19 mg/I
10 TRPH SW /SD110 (10310SW) 2.1 mg/l
10 VOCs: Benzene SW/SD108 (101085D) 50 ug/kg
10 Toluene SW /SD108 (10108SD) 370 ug/kg
10 Toluene SW/SD110 (10110SD) 6.3 ug/kg
10 Toluene SW/SD117 (101175D) 21 ug/kg
10 Xylenes, total SW /SD108 (101085SD) 780 ug/kg
10 Xylenes, total SW/SD110 (10110SD) 57 ug/kg
10 Xylenes, total SW/SD110 (10210SD) 39 ug/kg
10 M mium SW /SD110 (103105D) 0.87 mg/kg
10 Lead SW/SD109 (101095D) 21 mg/kg
10 Lead SW/SD110 (10110SD) 48 mg/kg
10 Lead SW/SD110 (10210SD) 63 mg/kg
10 Lead SW/SD110 (10310SD) 43 mg/kg

Key is provided on the last page of the table.
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Analytical Results Detected Above Benchmark Criteria

TABLE 4-5

Sites 10 and 11
Northeast Cape
St. Lawrence Island, Alaska
“Site Analyte Samplin& Location (Sample Number)  Qualifier Concentration  Units u
10 Lead SW/SD117 (101175D) 23 mg/kg
10 Lead SW/SD110 (101105W) 0.062 mg/1
10 Lead SW/SD110 (102105W) 0.11 mg/1
10 Lead SW/SD110 (103105W) 0.0011 mg/l
10 Lead, Dissolved SW/SD110 (101105W) 0.003 mg/l
10 Lead, Dissolved SW/SD110 (10210SW) 0.018 mg/1
10 Lead, Dissolved SW /SD110 (10310SW) 0.0011 mg/1
10 Thallium SW/SD110 (10310SD) 0.32 mg/kg
10 PCBs: Aroclor 1254 SW /SD110 (10110SD) Ju 5,160 ug/kg
10 Aroclor 1254 SW/SD110 (10210SD) Ju 436 ug/kg
10 Aroclor 1260 SW/SD110 (10110SD) Ju 1,350 ug/kg
10 Aroclor 1260 SW/SD110 (10210SD) Ju 731 ug/kg
10 Aroclor 1260 SW/SD110 (103105D) Ju 580 ug/kg
10 Aroclor 1260 SW/SD110 (10110SW) 1.6 ug/I
Aroclor 1260 SW /SD110 (102105W) 14 ug/1

BH 10-2/0-2 (10103SB)

mg/kg

Diesel Range Organics 81,300
10 Diesel Range Organics BH 10-2/0-2 (10203SB) 104,000 mg/kg
10 Diesel Range Organics BH 10-2/0-2 (10303SB) 46,000 mg/kg
10 Diesel Range Organics BH 10-3/0-2 (10104SB) 43,300 mg/kg

Key is provided on the last page of the table.
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Analytical Results Detected Above Benchmark Criteria

TABLE 4-5

Sites 10and 11
Northeast Cape
St. Lawrence Island, Alaska
" Site Analyte Sampling Location (Sample Number)  Qualifier Concentration  Units H
10 Diesel Range Organics MW 10-1/0-2 (101005B) 366 mg/kg
10 Diesel Range Organics MW 10-4/0-2 (101055B) 720 mg/kg
10 Diesel Range Organics §5125/0.5 (10125SS) 22,700 mg/kg
10 Diesel Range Organics 55126/0.5 (1012655) 26,500 mg/kg
10 Diesel Range Organics 55127/0.5 (101275S) 24,500 mg/kg
10 Diesel Range Organics $5128/0.5 (10128SS) 2,170 mg/kg
10 Diesel Range Organics 55129/0.5 (1012955) 1,860 mg/kg
10 Diesel Range Organics $5130/0.5 (10130SS) 348 mg/kg
10 Diesel Range Organics 55131/0.5 (10131SS) 1,260 mg/kg
10 Diesel Range Organics §5132/0.5 (1013285); 35,800 mg/kg
11 Diesel Range Organics MW 11-2/0-2 (111075SB) 130 mg/kg
11 Diesel Range Organics MW 11-2/24 (111085B) 358 mg/kg
11 Diesel Range Organics MW 11-3/9.5-11.5 (111125B) 22,000 mg/kg
11 Diesel Range Organics 55135/0.5 (1113555) 902 mg/kg
11 Diesel Range Organics 55136/0.5 (11136S5) 195 mg/kg
11 Diesel Range Organics $5137/0.5 (111375S) 22,600 mg/kg
10 Gasoline Range Organics BH 10-2/0-2 (101035B) 67 mg/kg
10 Gasoline Range Organics BH 10-2/0-2 (102035SB) Jo 166 mg/kg
10 Gasoline Range Organics BH 10-2/0-2 (10303SB) 230 mg/kg
10 Gasoline Range Organics 55132/0.5 (101325S) 120 mg/kg

Key is provided on the last page of the table.
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Analytical Results Detected Above Benchmark Criteria

TABLE 4-5

Sites 10 and 11
Northeast Cape
St. Lawrence Island, Alaska
N Site Analyte Sampling Location (Sample Number) Concentration  Units H
11 Gasoline Range Organics MW 11-3/9.5-11.5 (111125B) 192 mg/kg
10 TRPH BH 10-2/0-2 (101035B) 104,000 mg/kg
10 TRPH BH 10-2/0-2 (102035B) 104,000 mg/kg
10 TRPH BH 10-2/0-2 (103035B) 86,000 mg/kg
10 TRPH BH 10-3/0-2 (10104SB) 83,600 mg/kg
10 TRPH 55125/0.5 (10125SS) 43,700 mg/kg
10 TRPH 55126/0.5 (1012655) 62,300 mg/kg
10 TRPH 55127/0.5 (101275S) 119,000 mg/kg
10 TRPH §5128/0.5 (10128SS) 7,910 mg/kg
10 TRPH 55129/0.5 (1012955) 4,850 mg/kg
10 TRPH §5130/0.5 (101305S) 2,450 mg/kg
10 TRPH $5131/0.5 (10131SS) 5,230 mg/kg
10 TRPH §5132/0.5 (10132SS); 24,500 mg/kg
11 TRPH MW 11-3/9.5-11.5 (11112SB) 29,200 mg/kg
11 TRPH 55135/0.5 (11135SS) 2,120 mg/kg
11 TRPH 56137/0.5 (11137SS) 80,400 mg/kg
10 YO 135 Trimethylbenzene BH 10-2/0-2 (10303SB) 39 ug/kg
1o Metals: Copper BH 10-2/0-2 (101035B) 24 mg/kg
10 Copper BH 10-2/0-2 (102035B) 30 mg/kg
10 Copper BH 10-2/0-2 (103035B) 25.3 mg/kg

Key is provided on the last page of the table.
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TABLE4-5
Analytical Results Detected Above Benchmark Criteria

Sites 10 and 11
Northeast Cape
St. Lawrence Island, Alaska
IlSite Analyte Sampling Location (Sample Number)  Qualifier Concentration  Units H

10 Copper BH 10-3/0-2 (10104SB) 34 mg/kg
10 Copper 56127/0.5 (10127SS) 35 mg/kg
10 Copper §5129/0.5 (10129SS) 25 mg/kg
10 Copper §6133/0.5 (10133SS) 24 mg/kg
10 Nickel BH 10-3/0-2 (101045B) 25 mg/kg
10 Zinc BH 10-3/0-2 (10104SB) 140 mg/kg
10 Zinc 55125/0.5 (101255S) 84 mg/kg
10 Zinc 55126/0.5 (10126SS) 94 mg/kg
10 Zinc $5127/0.5 (10127SS) 183 mg/kg
10 Beryllium MW 10-1/4-6 (101025B) 1.8 mg/kg
10 PCBs: Ar M‘l .

BH 10-2/0-2 (10203SB) Ju 2170 ug/ kg

Diesel Range Organics MW 104 (10103GW) 32

11 Diesel Range Organics MW 11-2 (11100GW) 14 mg/1
11 Diesel Range Organics MW 11-3 (11101GW) 6.1 mg/l
11 Gasoline Range Organics MW 11-3 (11101GW) 11 mg/l
11 TRPH MW 11-3 (11101GW) 6.6 mg/1
10 Metals: Arsenic MW 10-1 (10102GW) 0.039 mg/l
10 Chromium MW 10-1 (10102GW) 0.25 mg/I
10 Lead MW 10-1 (10102GW) 0.2 mg/l

Key is provided on the last page of the table.
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TABLE4-5

Analytical Results Detected Above Benchmark Criteria

Sites 10 and 11
Northeast Cape
St. Lawrence Island, Alaska
“ Site Analyte Sampling Location (Sample Number)  Qualifier Concentration  Units I
10 Lead MW 104 (10103GW) 0.008 mg/l
11 VO™ 35 Trimethylbenzene MW 113 (11101GW) 31 ug/1
11 Benzene MW 11-3 (11101GW) 10 ug/1
11 Isopropylbenzene MW 11-3 (11101GW) 14 ug/l
11 n-Propylbenzene MW 11-3 (11101GW) 16 ug/1
KEY:

BH - Borehole

BNA - Base/neutral/acid extractables
D/Fs - Dioxin/Furans

GW - Groundwater

mg/kg - Milligrams per kilogram
mg/1 - Milligrams per liter

MW - Monitoring well

PCB - Polychlorinated biphynels
ppt - Parts per trillion

J - Value estimated.

Ju - Value underestimated.

Key is provided on the last page of the table.

Remedial Investigation for Northeast Cape
AR 0ae Ay o

SB - Soil boring

SD - Sediment

SS - Surface soil

SW - Surface water

TEQ-

TRPH - Total recoverable petroleum hydrocarbons
ug /kg - Micrograms per kilogram

ug/1 - Micrograms per liter

VOC - Volatile organic compounds

BL - Value attributed to blank or lab contamination.
Jo - Value overestimated.
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46 SITES 13, 15, 19, AND 27
46.1 Geology

Sites 13, 15, 19, and 27 are located entirely on what is interpreted to be fill materials underlying
the main complex of the Northeast Cape facilities. Eight boreholes where completed at these sites
to a maximum depth of 21.5 feet. Figure 4-8-2 depicts a subsurface cross section of Sites 13, 15,
19, and 27, the location of which is depicted on Figure 4-8-1. Fill materials underlying the sites
consist of gravely silt with variable amounts of sand, extending to a maximum interpreted depth of
approximately 10 feet. Native soils underlying the fill materials consist of olive-brown silty sand.

462 Hydrogeology

Six of the boreholes completed at Sites 13, 15, 19, and 27 were completed as monitoring wells.
Depth to groundwater in these wells varies from 4 to 16 feet from ground level. Groundwater is
deeper in the southern portion of these sites where fill materials have caused the ground surface to
be higher relative to the surrounding terrain. Groundwater is generally found below the fill/native
soils interface, particularly in the southern portion of the sites in the vicinity of Site 19 (Figure 4-8-
).

Groundwater generally flows in a northern direction, coincident with topographic drainage.
Groundwater surfaces in a small drainage north of the perimeter road to site road near SW/SD
sampling location 107 (Figure 4-8-1). In general, there are no surface water bodies or marshy
conditions noted in or on the fill materials on which the majority of the Northeast Cape facilities are
constructed. The nearest surface water to these sites is the small surface water drainage which
begins near SW/SD 107. At this location, groundwater flowing from the main facilities to the
south is surfacing.

The permeability of subsurface materials (as measured in slug tests) varied considerably. Slug test
results in these sites included:

MW 132 0.92- 1.91 fyday
MW 19-2 298 - 316 fuday
MW 27-1  0.08 - 0.09 fv/day

Calculated permeability in MW 27-1 was the lowest value found at NEC, while the permeability
noted at MW 19-2 was the highest (Appendix H). The high permeability noted at MW 19-2 may
be related to the permeable fill materials which underlie the main operations complex.

463 Geophysical Survey

Geophysical surveys were performed at each of Sites 13, 15, 19, and 27. Surveys were
performed at Site 13 to determine the location and contours of the two USTs. At Site 15
geophysical surveys were used to distinguish the location of the underground piping associated
with the UST on the south edge of Site 13. Surveys at Site 19 were performed to determine the
presence or absence of any buried materials in the areas just outside the maintenance and storage




facilities. The focus of surveys in these areas was to identify the location and direction of any
underground piping leading both to and from the diesel pump island, and the location of a
suspected underground drainage outlet leading from the auto storage facility at Site 19. Both of
these underground features were found. Pertinent findings and the location of the geophysical
grids are presented in Figure 4-8-1.

464 Nature and Extent of Contamination
Soils

A total of 8 soil borings were collected from the combined sites. Three borings were completed in
Site 13, one at Site 15, two at Site 19, and two at Site 27. All soil samples were analyzed for
BTEX, GRO, DRO, and TRPH. At MW 19-1, MW 19-2, and MW 27-1 samples were
additionally analyzed for metals.

A total of 18 surface soil samples were collected from the combined sites. Four surface samples
were collected on Site 13, four at Site 15, six at Site 19, and 4 at Site 27. All were analyzed for
BTEX, GRO, DRO, and TRPH, with the exception of SS 145 (within Site 13), which was
collected and analyzed for PCBs only.

DRO. GRO. TRPH

DRO and TRPH were detected in all 17 surface soil samples for which it was analyzed. DRO and
TRPH were also detected in all 8 subsurface soil sample locations. GRO were detected in four
surface soil samples (SS 179 through SS 182), and at six subsurface soil sample locations. Data
correlating depth of sample and concentration of analyte is presented in Figure 4-8-3 and (if above
benchmark criteria) Table 4-6.

BTEX

Toluene and xylenes were detected in Site 13 surface soil sample SS 149. However, these were
below their respective detection limits. Ethylbenzene and xylenes were detected in Site 19 surface
soil sample at SS 154 and SS 155. Benzene and toluene were detected in Site 27, surface soil
samples SS 179 and SS 182. Xylenes were detected in Site 27, surface soil samples SS 179, SS
180, SS 181, and SS 182. None of the aforementioned detections were above benchmark criteria.

PCBs

Aroclor® 1260 was detected at a concentration of 58,300 ug/kg in surface soil sample SS 145,
taken just inside the doorway to the transformer bank on the west side of Building 110 (Figure
4-8-3).
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Metals

Arsenic, cadmium, chromium, copper, lead, nickel, and zinc were detected in subsurface soil
sample locations MW 19-1, MW 19-2, and MW 27-1. However, none of the detections were
above the benchmark criteria described in Section 3.

Groundwater

A total of 6 monitoring wells were installed at Sites 13, 15, 19, and 27. Two were constructed in
or at Site 13, one Site 15, two Site 19 and one Site 27. All groundwater samples collected from
these wells were analyzed for BTEX, GRO, DRO, TRPH and metals, with the exception of Site
19, where wells which were sampled for modified metals instead of metals. The static water level
at MW 27-1 prior to sampling raised to approximately 4 feet above the well screen, increasing the
possibility that floating POLs sampled in the well may be under-represented. This is believed to be
the result of artesian conditions, and to the very low permeability noted at MW 27-1.

DR P

DRO and TRPH were detected in groundwater samples from all six monitoring wells with the
exception of MW 19-2, in which TRPH was not detected. GRO were detected in monitoring wells
MW 13-1, MW 13-2, MW 19-1, and MW 27-1. Values for respective data points are presented on
Figure 4-8-3 and, if greater than the benchmark criteria, Table 4-6.

BTEX

Ethylbenzene and xylene were detected in monitoring wells MW 13-1 and MW 13-2. Benzene and
toluene were also detected at MW 13-2. No BTEX compounds were detected in groundwater
samples collected from monitoring well MW 15-1. Xylenes were detected in both monitoring
wells MW 19-1 and MW 19-2. Benzene and toluene were also detected in MW 19-2. Benzene,
ethylbenzene, toluene, and xylenes were detected in the groundwater samples collected from
monitoring well MW 27-1.

Those samples which were detected at or above the benchmark criteria are presented in Table 4-6.

Metals

Arsenic, beryllium, chromium, copper, lead, magnesium, nickel, and zinc were detected in varying
levels in each of the six monitoring wells. Those metals which were detected either at or above the
benchmark criteria are included in Table 4-6.

Surface Water and Sediment

One surface water and sediment sample (SW/SD 107) was taken from the discharge point of the
culvert which runs under the perimeter road from the diesel pump island (Figure 4-8-3). The
surface water had a sheen and both the surface water and sediment had a pungent diesel odor.
SW/SD 107 was collected and analyzed for BTEX, GRO, DRO, and TRPH.
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DRO. GRO, TRPH (Surface Water)

DRO and TRPH were both detected at 2.3 mg/l in SW/SD 107 (Figures 4-8-3, 4-7-4, Table 4-6).
GRO was not detected in the surface water at SW/SD 107.

DR P i

DRO and TRPH were both detected at 38,600 mg/kg in SW/SD 107 (Figures 4-8-3, 4-7-4, Table
4-6). GRO was not detected in the sediment at SW/SD 107.

Site Structures

Site 13 contains the Heating and Electrical Power Building. Site 15 contains no site structures.
Site 19 contains the Auto maintenance and Storage Facilities. Site 27 contains the diesel fuels
pump island and shack (Section 2).

A total of 7 wipe samples were collected from Sites 13 and 19. Three wipe samples (one for each
transformer bank) were collected from Site 13 and analyzed for PCBs. Four wipe samples (two
from each center floor drain) were collected from Site 19 and analyzed for fuel identification and
metals. No wipes samples were collected from Sites 15 or 27. Detections are presented in Table
4-6.

Fuel Identification

GRO were detected in wipe samples WI 107 and WI 109 at concentrations of 3,600 and 580 ug,
respectively (Figure 4-8-3 and Table 4-6).

PCBs

Aroclor® 1260 was detected in wipe samples WI 103, WI 104, and WI 105 at concentrations of
6,500, 4,100, and 2,100 ug, respectively (Figure 4-8-3 and Table 4-6).

Metals

Antimony, arsenic, cadmium, chromium, copper, lead, mercury, nickel, and zinc were detected in
wipe sample WI 106. Wipe sample WI 108 contained chromium, copper, lead, mercury, and zinc
(Figure 4-8-3 and Table 4-6).

Z mpli

HAZCAT samples were collected from the 20,000 gallon UST located within the southern
boundary of Site 13 (TK 13-1) and from an oval AST located just off the northeast corner of the
Auto Storage Facility Building 108 (TK 19-1) (Figure 4-8-3).




The UST located within the concrete vault at the southern boundary of Site 13 was found missing
the top hatch and being completely full of liquid. The liquid is most likely the result of several
decades of accumulating precipitation. The liquid was clear in color and was non-viscous. It was
soluble in water, emitted no significant organic vapors and had a pH of 5.5. It tested negative for
oxidizers, sulfides, cyanides, and chlorides, and was non flammable at 100°C. It appears to be
primarily water.

The AST located outside the Auto Storage Facility at Site 19 was found standing on end and
approximately 1/3 full. The sample retrieved from the AST contained what appeared to be ethylene
glycol. It was a semi-luminescent yellow color and semiviscous. It was soluble in water, emitted
a small amount of organic vapors (19.6 PID meter units) and had a pH of 7. The sample tested
negative for oxidizers, sulfides, cyanides, and chlorides and was also found to be non-flammable
at 100°C. It appears to be spent antifreeze.

Resuits from all HAZCAT sampling and a description of HAZCAT characterization methods are
provided in Appendix 1.

465 Fate and Transport
Soils

In accordance with the exceptionally high levels of DRO, and TRPH present in both surface soils
and subsurface soils, the contamination is subject to several modes of transportation including
tracking, percolating rainwater, runoff, and fugitive dust emissions. The eventual fate of this
contamination regardless of mechanism would appear to be the drainage basin located due north of
SW/SD 107 (Figure 4-7-4). Migration of contaminants to the basin could occur through
percolating rainwater migrating to groundwater, which in turn would flow towards the lower
reaches of the basin. Migration via surface water runoff provides a more direct path through the
culvert and directly into the basin.

Groundwater

DRO, GRO, and TRPH were found in groundwater throughout Sites 13, 15, 19, and 27. These
areas of elevated concentrations are all subject to transport via migrating groundwater. The
eventual fate of this migration would be northward toward the drainage basin where it eventually
coalesces with the unnamed stream leading to the Bering Sea.

Surface Water and Sediment

Both the surface water and sediment contamination detected at SW/SD 107 are subject to migration
via runoff and percolation, with the ultimate fate being the drainage basin. The culvert is the
general pathway in which the majority of contamination migrating from the combined Sites 13,15,
19, and 27 will reach the basin.




466 Remedial Options
Soils

There are five areas where DRO and TRPH contamination exceeded both the benchmark criteria
and the ADEC matrix for petroleum contaminated soils. Each of these areas (13-a, 13-b, 19-a, 19-
b, and 13/15/19/27-a) shown in Figure 4-8-3 share similar remedial alternatives which include the
following: risk and/or leaching assessment for development of alternative cleanup goals,
implementation of an analytical program to delineate the origin, nature and extent of the targeted
constituents, excavation and landfarming or off-site disposal and bioventing. Additionally, PCBs
were detected in SS 145 above benchmark criteria (Figure 4-8-3). Applicable alternatives for this
area include: development an access risk posed by the PCB contaminated soils based on site-
specific conditions; and excavation and off-site disposal.

roun r

Elevated levels of DRO, GRO, TRPH, as well as some VOCs and metals were found in the
monitoring wells associated with the 5 areas (13-a, 13-b, 19-a, 19-b, and 13/15/19/27-a). As
such, they too share similar remedial alternatives including: risk and/or leaching assessment to
develop alternative cleanup goals; and development of an analytical program to determine the origin
and nature and extent of the target constituents.

Man-Made Surfaces

Wipe samples from concrete flooring in Buildings 108, 109 and 110 were found to contain metals
and GRO in Buildings 108 and 109, and PCBs in Building 110. Remedial alternatives for the
PCB contaminated surface (WI 103, Figure 4-8-3) are limited to excavation of the contaminated
surface and off-site disposal. Whereas there are no guidelines for either metals or GRO
contamination in wipe samples or man-made surfaces remedial alternatives might include:
development of an access risk assessment based on site-specific conditions; removal and off-site
disposal of contaminants from the concrete; and/or excavation and off-site disposal.
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TABLE 4-6
Analytical Results Detected Above Benchmark Criteria
Sites 13, 15,19, and 27
Northeast Cape
St. Lawrence Island, Alaska

Site Analyte Qualifier Concentration

Sampling Location (Sample Number) Units

$ :

27 Diesel Range Organics SW/SD107 (271075D) 38,600 mg/kg
27 Diesel Range Organics SW/SD107 (27107SW) 23 mg/l

27 TRPH SW/SD107 (271075D) 38,600 mg/kg
27 TRPH SW/SD107 (27107SW) 23 mg/l

13 Diesel Range Organics BH 13-3/4-6 (131255B) 546 mg/kg
13 Diesel Range Organics BH 13-3/4-6(132255B) 434 mg/kg
13 Diesel Range Organics BH13-3/4-6(133255B) ] 1,000 mg/kg
13 Diesel Range Organics BH13-3/9-5-11.5(13126$B) 10,800 mg/kg
13 Diesel Range Organics MW13-2/4-6(131245B) 955 mg/kg
13 Diesel Range Organics §5142/0.5 (13142SS) 2,610 mg/kg
13 Diesel Range Organics §5143/0.5(13143SS) 398 mg/kg
13 Diesel Range Organics 55144 /0.5(13144SS) 1,530 mg/kg
15 Diesel Range Organics MW 15-1/9.5-11.5 (151275B) 2190 mg/kg
15 Diesel Range Organics $5146/0.5 (151465S) 4,660 mg/kg
15 Diesel Range Organics 55147 /0.5(151475S) 2,840 mg/kg
15 Diesel Range Organics 55148/0.5(1485S) 4,860 mg/kg
15 Diesel Range Organics $5149/0.5(15149SS}) 6,580 mg/kg
15 Diesel Range Organics 55149/0.5(1524955) 7610 mg/kg

Key is provided on the last page of the table.
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TABLE 4-6

Analytical Results Detected Above Benchmark Criteria

Sites 13, 15,19, and 27
Northeast Cape
St. Lawrence Island, Alaska

Site Analyte Sampling Location (Sample Number)  Qualifier Concentration  Units
15 Diesel Range Organics 55149/0.5(153495S) Ju 7,600 mg/kg
19 Diesel Range Organics MW 19-1/0-2 (191145B) 110 mg/kg
19 Diesel Range Organics MW 19-1/4-6(19115SB) 971 mg/kg
19 Diesel Range Organics MW 19-1/9.5-11.5(19116SB) 13,300 mg/kg
19 Diesel Range Organics MW 19-2/14.5-16.5(19129SB) 122 mg/kg
19 Diesel Range Organics $5150/0.5 (19150SS) 868 mg/kg
19 Diesel Range Organics 55151/0.5(19151S5) 328 mg/kg
19 Diesel Range Organics 55152/0.5(19152SS) 1,240 mg/kg
19 Diesel Range Organics $5154/0.5(19154SS) 9,460 mg/kg
19 Diesel Range Organics 55155 /0.5(191555S) 35,700 mg/kg
27 Diesel Range Organics BH 27-2/0-2 (27121SB) 9,230 mg/kg
27 Diesel Range Organics MW 27-1/0-2(27117SB) 5,710 mg/kg
27 Diesel Range Organics MW 27-1/2-4(27118SB) 8,470 mg/kg
27 Diesel Range Organics MW 27-1/2-4(27218SB) 12,800 mg/kg
27 Diesel Range Organics MW 27-1/2-4(27318SB) J 16,000 mg/kg
27 Diesel Range Organics MW 27-1/4-6(27119SB) 569 mg/kg
27 Diesel Range Organics $5179/0.5 (27179SS) 27,500 mg/kg
27 Diesel Range Organics S$5180/0.5(271808S) 37,900 mg/kg
27 Diesel Range Organics $5181/0.5(2718155) 33,600 mg/kg
27 Diesel Range Organics $5182/0.5(27182SS) 9,850 mg/kg

Key is provided on the last page of the table.
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TABLE 4-6

Analytical Results Detected Above Benchmark Criteria

Sites 13, 15,19, and 27
Northeast Cape
St. Lawrence Island, Alaska

Site Analyte Samplin g Location (Sample Number) gualiﬁer Concentration  Units
13 Gasoline Range Organics BH 13-3/9.5-11.5 (131265B) Jo 225 mg/kg
19 Gasoline Range Organics MW 19-1/4-6 (191155B) 6,650 mg/kg
19 Gasoline Range Organics MW 19-1/9.5-11 5(19116SB) 461 mg/kg
27 Gasoline Range Organics BH 27-2/0-2 (27121SB) Jo 283 mg/kg
27 Gasoline Range Organics MW 27-1/0-2(271175SB) Jo 886 mg/kg
27 Gasoline Range Organics MW 27-1/2-4(27118SB) 410 mg/kg
27 Gasoline Range Organics MW 27-1/2-4(27218SB) Jo 514 mg/kg
27 Gasoline Range Organics MW 27-1/2-4(273185B) Jo 1,300 mg/kg
27 Gasoline Range Organics $5181/0.5 (27181SS) 370 mg/kg
13 TRPH BH 13-3/9.5-11.5(13126SB) 7,880 mg/kg
13 TRPH 55142 /0.5 (131425S) 2,280 mg/kg
13 TRPH $5144/0.5(13144S8S) 6,130 mg/kg
15 TRPH §5146/0.5 (15146SS) 20,500 mg/kg
15 TRPH 55147 /0.5(1514755) 12,400 mg/kg
15 TRPH 55148/0.5(148SS) 24,200 mg/kg
15 TRPH 55149/0.5(1514955) 36,800 mg/kg
15 TRPH $5149/0.5(1524958) 35,800 mg/kg
15 TRPH 55149/0.5(15349S5) 22,400 mg/kg
19 TRPH MW 19-1/4-6(19115SB) 28,800 mg/kg
19 TRPH MW 19-1/9.5-11.5(19116SB) 16,300 mg/kg

Key is provided on the last page of the table.
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TABLE 4-6

Sites 13, 15,19, and 27
Northeast Cape
St. Lawrence Island, Alaska

Analytical Results Detected Above Benchmark Criteria

Site Analyte Sampling Location (Sample Number)  Qualifier Concentration _ Units
19 TRPH $5150/0.5 (191505S) 2,000 mg/kg
19 TRFH $5152/0.5(19152SS) 3,150 mg/kg
19 TRPH $5154/0.5(1915458) 16,600 mg/kg
19 TRPH $5155/0.5(1915555) 12,800 mg/kg
27 TRPH BH 27-2/0-2 (27121SB) 32,400 mg/kg
27 TRPH MW 27-1/0-2(27117SB) 18,000 mg/kg
27 TRPH MW 27-1/2-4(271185B) 29,300 mg/kg
27 TRPH MW 27-1/2-4(272185B) 29,100 mg/kg
27 TRPH MW 27-1/2-4(27318SB) 10,000 mg/kg
27 TRPH $5179/0.5 (2717955) 53,700 mg/kg
27 TRPH 55180/0.5(27180S8S) 44,700 mg/kg
27 TRPH SS181/0.5(27181SS) 66,400 mg/kg
27 TRPH 55182 /0.5(27182SS) 41,800 mg/kg
19 Medst o omium $5150/0.5 (191505S) 59 mg/kg
19 Copper MW 19-1/4-6 (191155B) 26 mg/kg
19 Copper MW 19-1/9.5-11.5(191165B) 27 mg/kg
19 Copper $5150/0.5 (19150SS) 38 mg/kg
19 Copper 55151 /0.5(19151SS) 26 mg/kg
19 Copper $5154/0.59191545S) 65 mg/kg
19 Zinc $5150/0.5 (191508S) 282 mg/kg

Key is provided on the last page of the table.
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TABLE 4-6

Analytical Results Detected Above Benchmark Criteria

Sites 13, 15, 19, and 27

Northeast Cape

St. Lawrence Island, Alaska

Site Analyte Sampling Location (Sample Number) _ Qualifier _Concentration _ Units
19 Zine 55151 /0.5(191518S) 110 mg/kg
19 Zinc 55153 /0.5(191538S) 106 mg/kg
13 PCBs: Aroclor 1260 55145/0.5 (131455S) 58,300 ug/kg
13 Diesel Range Organics MW 13-1 (13106GW) 23 mg/l
13 Diesel Range Organics MW 13-2(13107GW) 22 mg/|
15 Diesel Range Organics MW 15-1 (15108GW) 93 mg/l
19 Diesel Range Organics MW 19-1 (19104GW) 13 mg/l
19 Diesel Range Organics MW19-2(19117GW) 34 mg/l
27 Diesel Range Organics MW 27-1 (27105GW) 32 mg/l
27 Diesel Range Organics MW 27-1(27205GW) 2 mg/l
27 Diesel Range Organics MW 27-1(27305GW) BL 38 mg/1
13 Gasoline Range Organics MW 13-1 (13106GW) 4 mg/1
13 Gasoline Range Organics MW 13-2(13107GW) Jo 3.6 mg/1
19 Gasoline Range Organics MW 19-1 (19104GW) 6.1 mg/}
27 Gasoline Range Organics MW 27-1 (27105GW) 14 mg/1
27 Gasoline Range Organics MW 27-1(27205GW) 19 mg/1
27 Gasoline Range Organics MW 27-1(27305GW) 12 mg/1
13 TRPH MW 13-1 (13106GW) 190 mg/1
13 TRPH MW 13-2(12107GW) 24 mg/1

Key is provided on the last page of the table.
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TABLE 4-6

Analytical Results Detected Above Benchmark Criteria
Sites 13, 15,19, and 27
Northeast Cape
St. Lawrence Island, Alaska

Site Analyte Sampling Location (Sample Number)  Qualifier Concentration  Units
15 TRPH MW 15-1 (15108CGW) 31 mg/1
19 TRPH MW 19-1 (19104GW) 97 mg/1
27 TRPH MW 27-1 (27105GW) 21 mg/l
27 TRPH MW 27-1(27205GW) 26 mg/!
27 TRPH MW 27-1(27305GW) 0.67 mg/1
13 VOGs: Benzene MW 13-2 (13107GW) Jo 120 ug/1
19 Benzene MW 19-1 (19104GW) 25 ug/1
27 Benzene MW 27-1 (27105GW) 35 ug/1
27 Benzene MW 27-1(27205GW) 5.6 ug/l1
27 Benzene MW 27-1(27305GW) 08 ug/1
13 Metalst ) enic MW 13-1 (13106CW) 073, 011d  mg/l
15 Arsenic MW 15-1 (15108GW) 0.11 mg/|
15 Beryllium MW 15-1 (15108GW) 0.02 mg/1
13 Chromium MW 13-1 (13106GW) 024 mg/l
13 Chromium MW 13-2(13107GW) 0.14 mg/1
13 Lead MW 13-1 (13106GW) 045 mg/1
13 Lead MW 13-2(13107CW) 0.33 mg/1
15 Lead MW 15-1 (15108GW) 0.68 mg/l
19 Lead MW 19-1 (19104GW) 0.42 mg/l
19 Lead MW 19-2(19117GW) 0.14 mg/l

Key is provided on the last page of the table.
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TABLE 4-6
Analytical Results Detected Above Benchmark Criteria
Sites 13,15, 19, and 27
Northeast Cape
St. Lawrence Island, Alaska

Site Analyte Sampling Location (Sample Number) gualiﬁer Concentration  Units
27 Lead MW 27-1 (27105GW) 0.16 mg/1
27 Lead MW 27-1(27205GW) 0.21 mg/l
27 Lead MW 27-1(27305GW) 0.023 mg/1
13 Lead, Dissolved MW 13-2 (13107GW) 0.015 mg/l
27 Lead, Dissolved MW 27-1 (27205GW) 0.003 mg/l
27 Lead, Dissolved MW 27-1(27305GW) 0.0085 mg/1
19 Ma MW 19-2 (}9117GW) 9.5 mg/l
19 Gasoline Range Organics WI107 (19107WT) 3,600 ug
19 Gasoline Range Organics WI109(19109WT) Ju 580 ug
19 Metalst | timony WI106 (19106WI) 540 ug
19 Arsenic WI106 (19106WI) 5.2 ug
19 Cadmium WI106 (19106WI) 34 ug
19 Chromium WI106 (19106WI) 30 ug
19 Chromium WI108(19108WT) 30 ug
19 Copper WI106 (19106WT) 34 ug
19 Copper WI108(19108WI) 23 ug
19 Lead WI106 (19106WI) 170 ug
19 Lead WI108(19108WT) 24 ug
19 Mercury WI106 (19106WT) 27 ug

Key is provided on the last page of the table.
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TABLE 4-6

Analytical Results Detected Above Benchmark Criteria

Sites 13,15, 19, and 27
Northeast Cape
St. Lawrence Island, Alaska

Site Analyte Samplina Location (Sample Number)  Qualifier Concentration  Units
19 Mercury WI108(19108WT) 03 ug
19 Nickel WI106 (19106WI) 19 ug
19 Zinc WI106 (19106WI) 220 ug
19 Zinc WI108(19108WI) 280 ug
13 PCBs: Aroclor 1260 WI103 (13103WT) 6,500 ug
13 Aroclor 1260 WI104 (13104WI) 4,100 ug
13 Aroclor 1260 WI105 (13105WI) 2,100 ug
KEY:
BH - Borehole SB - Soil boring

BNA - Base/neutral/acid extractables
D/Fs - Dioxin/Furans

GW - Groundwater

mg/kg - Milligrams per kilogram
mg/1- Milligrams per liter

MW - Monitoring well

PCB - Polychlorinated biphynels

ppt - Parts per trillion

J - Value estimated.

Ju - Value underestimated.

Key is provided on the last page of the table.

Remedial Investigation for Northeast Cape
(2/3/95, 10:261\'%/[) Fo 4

SD - Sediment

SS - Surface soil

SW - Surface water

TEQ -

TRPH - Total recoverable petroleum hydrocarbons
WI - Wipe

ug/kg - Micrograms per kilogram

ug/1- Micrograms per liter

VOC - Volatile organic compounds

BL - Value attributed to blank or lab contamination.
Jo - Value overestimated.
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47 SITES 14 AND 21
47.1 Geology

Subsurface exploration or surface soil sampling was not conducted at Site 14, in which sampling
activities were limited to vessel and wipe sampling. Three boreholes were completed at Site 21 to a
maximum depth of 14 feet. Soils encountered at Site 21 consist of a 1 to 2 foot layer of organic
soil overlying green silt and poorly graded sand with gravel. Bedrock was not encountered.

472 Hydrogeology

All three of the boreholes constructed at Site 21 were converted to monitoring wells. Depth to
water in these wells varied from within 0.5 feet at MW 21-1 and 21-3, to approximately 10 feet at
MW 21-2. The groundwater elevation at MW 21-2 appears anomalously low, given the relatively
high elevation noted at MW 21-1 (Figure 4-9-1). The anomalously low elevation may be the result
of frozen soils, which prevent inflow of water to MW 21-2 after development of the well. A slug
test conducted at MW 21-2 indicates a permeability of approximately 0.4 feet per day.

An approximately l-acre lowland marshy area is located west of Site 21. This area was the
location of the sewage outfall for the facility. Based on surveyed surface water/sediment samples
taken in this area, the elevation of the marshland area is 49 feet, similar to the groundwater
elevation noted at MW 21-3. Groundwater flow directions in the vicinity of Sites 14 and 21 can
not be ascertained with certainty based on existing information. However, groundwater is
expected to flow in a general westerly direction, coincident with surface topography.

473 Geophysical Survey

No geophysical surveys were performed at either Site 14 or Site 21.

474 Nature and Extent of Contamination

Soils

A total of 3 subsurface soil borings and 3 surface soil samples were collected from Site 21. All of

which were analyzed for VOC, GRO, DRO, TRPH, PCBs, BNAs, and metals. Three surface soil
samples were analyzed for BTEX rather than VOCs. No soil samples were collected from Site 14.

DRO. GRO. TRPH

DRO and TRPH were detected in all subsurface soil samples collected from Site 21. Levels ranged
from 46 to 620 mg/kg for DRO and 85 to 14,500 mg/kg for TRPH. Concentrations with respect
to sample location are presented in Figure 4-9-2. Those samples which exceed the benchmark
criteria appear in Table 4-7. GRO were not encountered in any of the subsurface soil samples
collected.
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TRPH were encountered in all three surface soil samples SS 166, SS 167, and SS 168, at 753,
2,590, and 18,400 mg/kg, respectively. DRO was detected only in SS 168 at a concentration of
1,160 mg/kg. GRO were not detected in any of the surface soil samples collected.

YVOC. BTEX, BNAs

Acetone, 2-butanone, sec-butylbenzene, isopropylbenzene, naphthalene, methylene chloride,
naphthalene, n-propylbenzene toluene, 1,1,1-trichloroethane, 1,2,4-trimethylbenzene, 1,3,5-
trimethylbenzene, and m&p xylene were detected at various levels in subsurface soil locations MW
21-1, MW 21-2, and 21-3. All acetone and methylene chloride detections are considered due to
laboratory contamination. Di-n-butylpthalate was detected in all three surface soil samples. In
addition, 4-chloroanaline and bis(2-Ethylhexyl)phthalate were detected in SS 168. Only those
analytes which were detected at or above the benchmark criteria are presented in Table 4-7.

PCBs

Aroclor® 1260 was detected in SS 168 at a concentration of 1,920 ug/kg (Table 4-7). No other
PCBs were detected in the remaining surface or subsurface soil samples.

Meuls

Arsenic, chromium, copper, lead, and zinc were detected in all surface and subsurface soil sample
locations. In addition, selenium was detected in MW 21-1, MW 21-2, and SS 168; nickel was
detected in MW 21-2, SS 166, and SS 167; cadmium and antimony were detected in SS 167; and
mercury and silver were detected in SS 168. Only those which meet or exceed the benchmark
criteria are addressed in Table 4-7.

roun r

Groundwater samples were collected from two of the three completed monitoring wells.
Monitoring wells MW 21-1, and MW 21-3 were sampled and analyzed for VOCs, GRO, DRO,
TRPH, BNAs, and metals. The third monitoring well, MW 21-2, was found to be dry after
development and had little or no recharge. Thus no sample was collected. No groundwater
samples were collected from Site 14. The static water level at MW 21-1 and 21-2 prior to sampling
was within the sand pack but slightly above the well screen (0.5 and 1.0 feet, respectively), thus
raising the possibility that floating POLs sampled in the wells may be under-represented. This
effect is expected to be insignificant because the wells were purged up to three well volumes prior
to the sample collection, causing any potential floating or dissolved contaminants to enter the well.

DRO. GRO, TRPH

DRO were detected in both MW 21-1 and MW 21-3 at 0.59 and 1 mg/l, respectively (Figure 4-9-2,
Table 4-7). GRO and TRPH were not encountered in either well.
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VOCs, BNAs

Benzoic acid, 2-butanone, and naphthalene were detected in MW 21-1 at 29, 2.9, and 4.6 ug/i,
respectively. Acetone, naphthalene, and n-propylbenzene were detected in MW 21-3 at 6.3, 5.8,
and 1.1 ug/l, respectively. The benzoic acid value was below the detection limit. The 2-butanone
value was well under the benchmark criteria of 22,000 ug/l and the n-propylbenzene value was
very close to the detection limit. The acetone and both naphthalene detections were attributed to
laboratory contamination.

Metals
Arsenic, chromium, copper, lead, nickel, and zinc were detected in both monitoring well locations
MW 21-1 and MW 21-3. Mercury was also detected in MW 21-1, but was just above the detection

limit and is not considered a concern. Those metals which exceed the benchmark criteria are
presented in Table 4-7.

rf r imen
Two surface water and one sediment sample were collected from Site 21. The surface water
sample from SW/SD 111 was collected from the concrete cistern in the wastewater treatment
facility. No sediment sample was collected from this because the cistern was partially frozen and
no sediment was available. SW/SD 112 was collected from the outfall toward the west edge of the

site. All of the samples collected were analyzed for BTEX, GRO, DRO, TRPH, PCBs, BNAs,
and metals.

DRO., GRO, TRPH (Surface Water)

DRO were detected in both surface water samples SW/SD 111 and SW/SD 112 at 0.2 and 0.47
mg/l, respectively (Figure 4-9-2). GRO and TRPH were not detected in either sample location.

DR RO, TRPH imen

DRO were detected in sample location SW/SD 112 at 379 mg/kg (Figure 4-9-2, Table 4-7).
B BNA r

No BTEX or BNAs were detected at Sites 14 or 21.

BTEX, BNAs (Sediment)

Toluene was detected at 35 ug/kg in the sediment at SW/SD 112.

PCBs

PCBs were not detected in either surface water or sediment samples.




Metals (Surface Water)

Lead and zinc were detected in both surface water samples. Copper was also found in the surface
water of SW/SD 112 at the detection limit.

Metals (Sediment)

Arsenic, chromium, copper, lead, nickel and zinc were found in the sediment of SW/SD 112.
Those which either meet or exceed benchmark criteria are presented in Table 4-7.

Site Structures

Site 14 includes the Emergency Power and Operations Building (Building 98). It was constructed
of reinforced concrete and shows some signs of weathering. Portions of the roof have collapsed
and permanent snow accumulation is prevalent throughout much of the building. One wipe sample
(WI 100) was collected and analyzed for PCBs from the transformer banks concrete flooring
located on the south side of the building (Figure 4-9-2).

Site 21 includes the Wastewater Treatment Facility. It consists of two side by side concrete
cisterns and an 8 inch insulated cast iron pipe which runs approximately 450 feet westward,
towards the outfall. This discharge location is a low, swampy area which gives way to a stream
immediately downgradient.

PCBs

PCBs were not detected in wipe sample WI 100, taken from the concrete flooring of the
transformer banks.

HAZCAT Sampling

One 5,000 gallon AST located on the south perimeter of Site 14 was found with no cover hatch
and approximately half full. The ensuing liquid was found to be light brown in color (most likely
from metal leaching from the tank) and non viscous. It was soluble in water, emitted no significant
organic vapors, and had a pH of 5. It tested negative for oxidizers, sulfides, cyanides, and
chlorides, and was also found to be non flammable at 100°C. The fluid appears to be rainwater
and snowmelt accumulation.

Results from all HAZCAT sampling and a description of HAZCAT characterization methods are
provided in Appendix I.

igation of Northeast Cape February 2, 1995-2:33 PM



475 Fate and Transport
Soils

DRO and TRPH encountered in both surface and subsurface soil samples are subject to the same
transport mechanisms; percolating rainwater and runoff. The eventual fate, regardless of transport
mechanism, would be the bog-like area immediately west of the outfall terminus.

Groundwater

Given that the groundwater flow direction at Site 21 is not well documented, the fate of any
groundwater transported contaminants is not known. However, it can be hypothesized that
shallow groundwater follows the topographical contours migrating to the bog-like area.

rf; r imen

The structural integrity of the cement cistern within the wastewater treatment facility is not known.
Given the volume of water present it appear that the holding capacity of the cistern is
undiminished. However, if any water were to escape, it would undoubtedly migrate towards the
outfall and, consequently, to the low, bog-like area. Contaminants found in the surface water and
sediment directly under the outfall, SW/SD 112, are subject to migration to the bog-like area via
percolation and communication with groundwater and runoff.

476 Remedial Options
i imen
Area 21-A was extrapolated from the analytical results, topographical contours, and estimated

groundwater direction. This area had elevated concentrations of DRO, TRPH, VOCs, and metals
which were above the benchmark criteria and the ADEC matrix.

Groundwater
Groundwater at Site 21 was found to have elevated levels of DRO, VOCs, and metals.

Due to the characteristics of the contamination found at Site 21, all of the contaminated areas
regardless of matrix have similar remedial alternatives; these include: development of an analytical
program to evaluate the origin, nature and extent of the target constituents; risk and/or leaching
assessment to develop alternative cleanup levels; for groundwater, air sparging for POLs; and ex-
situ treatment for metals..
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Analytical Results Detected Above Benchmark Criteria

TABLE 4-7

Sites 14 and 21
Northeast Cape

St. Lawrence Island, Alaska

Site

Analyte

21

Diesel Range Organics

SW/SD112 (211125D)

Samgling Location (Sample Number)

Qualifier

Concentration

Units

379 mg/kg
21 Diesel Range Organics SW/SD112(211125W) 0.47 mg/]
21 TRPH SW/SD112 (211125D) 1,860 mg/kg
21 Metals: Arsenic SW/SD112 (211125D) 21 mg/kg
21 Copper SW/SD112 (21112SD) 64 mg/kg
21 Lead SW/SD112 (21112SD) 41 mg/kg
21 Lead SW/SD111 (21111SW) 0.002 mg/]
21 Lead SW/SD112(211125W) 0.004 mg/I
21 Nickel SW/SD112 (21112SD) 44 mg/kg
21 Zinc SW/SD112 (211128D) 554 mg/kg
21 Toluene SW/SD112 (211128D) 35 ug/kg
21 Diesel Range Organics MW 21-1/0-2 (21136SB) 482 mg/kg
21 Diesel Range Organics MW 21-2/0-2(211375B) Jo 620 mg/kg
21 Diesel Range Organics MW 21-3/0-2(211395B) 250 mg/kg
21 Diesel Range Organics 55168/0.5 (21168SS) 1,160 mg/kg
21 Diesel Range Organics 55168/0.5(21268S5) 1,670 mg/kg
21 Diesel Range Organics 55168/0.5(213685S) Ju 3,800 mg/kg

Key is provided on the last page of the table.
Remedial Inues‘iigﬁz;ion for Northeast Cape
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TABLE 4-7

Analytical Results Detected Above Benchmark Criteria

Sites 14 and 21
Northeast Cape
St. Lawrence Island, Alaska

Site Analyte Sampling Location (Sample Number) Qualifier Concentration Units
21 TRPH MW 21-1/0-2 (211365SB) 7,020 mg/kg
21 TRPH MW 21-2/0-2(21137SB) 14,500 mg/kg
21 TRPH MW 21-30-2(21139SB) 4,320 mg/kg
21 TRPH 55167/0.5(211675S) 2,590 mg/kg
21 TRPH $5168/0.5(211685S) 18,400 mg/kg
21 TRPH 55168/0.5(21268SS) 13,000 mg/kg
21  Metals: Antimony 55167/0.5 (211675S) 38 mg/kg
21 Arsenic MW 21-1/0-2 (211365B) 79 mg/kg
21 Arsenic §5166/0.5 (21166SS) 39 mg/kg
21 Arsenic 55167/0.5(21167SS) 170 mg/kg
21 Arsenic 55168/0.5(21168SS) 9.6 mg/kg
21 Arsenic 55168/0.5(2126855) 18 mg/kg
21 Arsenic 55168/0.5(21368SS) 13.5 mg/kg
21 Cadmium 55167/0.5 (211675S) 69 mg/kg
21 Copper 55166/0.5 (21166SS) 67 mg/kg
21 Copper 55168/0.5(21168S5) 140 mg/kg
21 Copper 55168/0.5(2126855) 120 mg/kg
21 Copper 55168/0.5(21368SS) 86.8 mg/kg
21 Nickel 55166/0.5 (21166SS) 35 mg/kg
21 Nickel 55167 /0.5(211675S) 36 mg/kg

Key is provided on the last page of the table.
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Analytical Results Detected Above Benchmark Criteria

TABLE4-7

Sites 14 and 21
Northeast Cape

St. Lawrence Island, Alaska

Site Analyte Sampling Location (Sample Number) Qualifier Concentration Units
21 Zinc MW 21-2/0-2 (211375B) 93 mg/kg
21 Zinc MW 21-3/0-2(211395SB) 110 mg/kg
21 Zinc 55166/0.5 (2116655) 200 mg/kg
21 Zinc 58167/0.5(21167SS) 230 mg/kg
21 Zinc 55168/0.5(2116855) 960 mg/kg
21 Zinc 55168/0.5(2126855) 1,300 mg/kg
2 Zinc 55168/0.5(2136855) 776 mg/kg
21 PCBs:  Aroclor 1260 $S168/0.5 (211685S) Ju 1,920 ug/kg
21 Aroclor 1260 55168/0.5(21268SS) Ju 4,200 ug/kg
21 VOCs: 1,24-Trimethylbenzene MW 21-1/0-2 (211365B) Jo 32 ug/kg
21 1,2,4-Trimethylbenzene MW 21-3/0-2 (21139SB) Jo 190 ug/kg
21 1,3,5-Trimethylbenzene MW 21-1/0-2 (211365B) Jo 12 ug/kg
21 1,3,5-Trimethylbenzene MW 21-3/0-2 (21139SB) Jo 71 ug/kg
21 n-Butylbenzene MW 21-3/0-2 (21139SB) Jo 62 ug/kg
21 n-Propyibenzene MW 21-3/0-2 (211395B) Jo 40 ug/kg

sec-Butylbenzene MW 21-3/0-2 (21 139SB) Jo 36 ug/kg

Diesel Range Organics

MW 21-1 (21113GW)

mg/l

P3| 059
21 Diesel Range Organics MW 21-3(21114GW) 1 mg/l
21 Metals o enic MW 21-1 21113GW) 0072 mg /1

Key is provided on the last page of the table.
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48 SITES 16 AND 17

48.1 Geology

Subsurface exploration or surface soil sampling were not conducted at Site 17. Three boreholes
were completed at Site 16 to a maximum depth of 14.5 feet. Soils encountered at Site 16 consist of
poorly graded sand with silt and gravel which may be fill. Figure 4-10-2 depicts a subsurface
cross section of Site 16, the location of which is depicted on Figure 4-10-1.

482 Hydrogeology

All three of the borings at Site 16 were converted to monitoring wells. Groundwater is
encountered at a depth of 8 to 10 feet below ground level. Based on the groundwater elevations
measured in these wells, the groundwater gradient is very flat. Although the local groundwater
gradient suggests a southwesterly direction, the regional flow direction at Site 16 is to the north-
northwest. There are no significant surface water bodies in the immediate vicinity of Sites 16 and
17. Slug testing at MW 16-2 indicates a moderately high permeability of 10 to 30 feet day.

483 Geophysicail Survey
There were no geophysical surveys performed on either Site 16 or 17.
484 Nature and Extent of Contamination

Soils

A total of 3 subsurface soil borings and 8 surface soil samples were completed in Site 16. One
additional surface soil sample was collected from Site 17. All subsurface soil samples were
collected and analyzed for VOCs, PCBs, BNAs, and metals. All surface soil samples were
collected and analyzed for PCBs, BNA, and metals, with the exception of SS 165 from Site 17,
which was analyzed for VOCs and BNAs only.

YOCs. BNAs

Acetone, methylene chloride, and toluene were detected in subsurface soil sample locations MW
16-3, MW 16-1 and MW 16-2, and MW 16-2 and MW 16-3, respectively. The acetone and
methylene chloride detections are considered to be the result of laboratory contamination. The
toluene detection is very close to the detection limit and is also considered a lab contaminant. Di-n-
butylphthalate was detected in surface soil samples SS 159, SS 160, SS 161, SS 163, and SS 164
all of which were either very low or below the detection limit. Benzoic acid was also detected in
SS 159 but below the detection limit.




PCBs

Aroclor® 1254 and 1260 were detected in surface soil samples SS 156 and SS 158, SS 159, SS
161, SS 163, and SS 165. However, only SS 163 was above the benchmark criteria at 1,400
ug/kg, as shown in Table 4-8. PCBs were not encountered in any of the subsurface soil samples.

Metals

The metals antimony, arsenic, beryllium, cadmium, chromium, copper, lead, nickel, selenium,
thallium, and zinc, were detected in the three subsurface soil boring locations: MW 16-1, MW 16-
2, and MW 16-3, and the 8 surface soil samples within Site 16: SS 156, SS 157, SS 158, SS
159, SS 160, SS 161, SS 163, and SS 164. Only those samples which had values equal to or
greater than the benchmark criteria are addressed in Table 4-8 and shown on Figure 4-10-3.

roun r

A total of three monitoring wells were installed at Site 16. All groundwater samples collected from
said wells were analyzed for VOCs, PCBs, BNAs, and modified Metals.

v BNA

The following compounds were detected in groundwater samples from the three monitoring wells
on Site 16.

e MW 16-1: bis (2-ethylhexyl)phthalate,
1,2,4-trimethylbenzene,
1,3,5-trimethylbenzene,
2-butanone,
ethylbenzene,
isopropylbenzene,
naphthalene,

m&p xylene,
n-propylbenzene, and
p-isopropyltoluene.

s MW 16-2: 1,2,4-trimethylbenzene,
ethylbenzene,
methylene chloride,
styrene,
toluene,

m&p xylene,
benzoic acid,
toluene, and
trichloroethene.

e MW 16-3: naphthalene.
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All of the preceding analytes were detected either at or below the detection limit, or at very low
levels. The low levels were all below the benchmark criteria. In addition, the naphthalene
detection was attributed to laboratory contamination.

PCBs

PCBs were not detected in any of the groundwater samples associated with the three monitoring
wells at Site 16.

Metals

The following metals were detected in groundwater samples collected from the monitoring wells
MW 16-1, MW 16-2 and MW 16-3: chromium, copper, lead, nickel, and zinc. In addition,
beryllium was detected in both MW 16-1 and MW 16-2, and cadmium was detected in MW 16-2.
Those metals whose levels either meet or exceed the benchmark criteria are presented in Table 4-8.

f r_an imen

There are no significant surface water bodies within Sites 16 or 17. Thus, no surface water or
sediment samples were collected.

Site Structures

Site 16 contains the Paint and Dope Storage Building (Figure 4-10-3). This is a single room,
wood framed building, with a reinforced concrete floor. All doors and windows are missing,
resulting in weather damage to the interior. No samples were collected from the interior of this
structure.

Site 17 includes the General Supply Warehouse and Mess Hall Warehouse. These buildings are
each approximately 10,000 square feet in size and are of wood frame construction with reinforced
concrete floors. Many doors and windows are missing, resulting in weather damage throughout
the interior of both buildings. There is a significant amount of debris scattered throughout both
buildings. Two wipe samples were collected (one from each building) which were analyzed for
PCBs and BNAs.

P BNA

Aroclor® 1254 and bis(2-Ethylhexyl)phthalate were detected at 21 and 61,000 ug/100 cm2,
respectively, in wipe sample WI 101. Although bis(2-Ethylhexyl)phthalate is a common lab
contaminant, given the nature of products which were stored in this warehouse, it is plausible that
this value is representative of actual contamination found at the site.

Z lin

One steel AST, presumed to be used for oiling of roads (E&E, 1993) was located towards the
northern border of Site 16 (Figure 4-10-3). The tank, which is 7.5 feet long (with an oval cross
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section of 6 feet by 4 feet) was found without a top hatch. The tank was approximately half full
with fluid. The liquid was in two phases, oil (black) and water (gray). The oil portion
(approximately 10%) was viscous while the water portion was not. The sample, TK 16-1, emitted
no significant organic vapors, was soluble in water, and had a pH of 5. It tested negative for
oxidizers, sulfides, cyanides, and chlorides, and was found to be non flammable at 100°C. The
sample appears to be some form of weathered heavy motor oil, and rainwater and snowmelt
accumulation.

Results from all HAZCAT sampling and a description of HAZCAT characterization methods are
provided in Appendix I.

485 Fate and Transport

The groundwater flow direction at Site 16 is north-northwest. Groundwater transport of
groundwater-related contaminants is expected to be reduced by silty soil conditions and frozen
soils. Tracking and fugitive dust are possible transport mechanisms for contamination in shallow
soils.

48.6 Remedial Options
Soils

Contaminants of concern in the soils at Site 16 included various metals, VOCs, and in one
location, PCBs (SS 163).

Groundwater

Groundwater at Site 16 was found to have elevated levels of metals, VOCs, and BNAs (Table 4-
8).

Based on observed site conditions, these contaminants, both in groundwater and soils, originated
from the scattered debris and the paint and solvent cans which surround the building. Potential
remedial alternatives include: development of an analytical program to delineate the origin, nature
and extent of the target constituents; risk and/or leaching assessment to develop alternative cleanup
levels; ex-situ treatment for metals; and excavation and off-site disposal.

Man-M

Bis(2-ethylhexyl)phthalate was found at elevated concentration in WI 101 (Figure 4-10-3).
However, as there are no guidelines for contaminant levels in wipe samples on man-made surfaces
for BNAs, the remedial alternatives are limited to: developing access risk posed by the levels of
bis(2-ethylhexyl)phthalate based on site-specific condition; and removal of contaminated materials
and off-site disposal.
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TABLE4-8

Analytical Results Detected Above Benchmark Criteria

Sites 16 and 17
Northeast Cape
St. Lawrence Island, Alaska

Sampling Location/Depth in feet

Site Analyte (Samzle Num?:er) Qualifier Concentration  Units
16 Arsenic $5160/0.5 (16160SS) 7 mg/kg
16 Arsenic $5163/0.5 (1616355) 12 mg/kg
16 Beryllium MW 16-1/0-2 (16331SB) 1.6 mg/kg
16 Chromium 55156/0.5 (161565S) 147 mg/kg
16 Chromium $5159/0.5 (16159SS) 90 mg/kg
16 Chromium 55163/0.5 (161635S) 65 mg/kg
16 Copper §S158/0.5 (16158SS) 24 mg/kg
16 Copper 55163/0.5 (1616355) 26 mg/kg
16 Lead $5159/0.5 (161595S) 586 mg/kg
16 Lead S5161/0.5 (161615S) 822 mg/kg
16 Zinc S5156/0.5 (16156SS) 385 mg/kg
16 Zinc 55157 /0.5 (16157SS) 442 mg/kg
16 Zinc §5159/0.5 (16159SS) 12100 mg/kg
16 Zinc 55160/0.5 (16160SS) 112 mg/kg
16 Zinc 55161/0.5 (16161SS) 127 mg/kg
16 Zinc 5S163/0.5 (16163SS) 460 mg/kg
16 PCBs: Aroclor 1260 55163/0.5 (16163SS) 1400 ug/kg
16 VO 14 Trimethylbenzene MW 16-1/0-2 (16331B) 0.7 ug/kg

Key is provided on the last page of the table.
Remedial Investigation for Northeast Cape

(2/3/95, 10:28

)

page 4-91



TABLE 4-8

Analytical Results Detected Above Benchmark Criteria

Sites 16 and 17
Northeast Cape
St. Lawrence Island, Alaska

Sampling Location/Depth in feet

Site Analyte (Sample Number) Quallfler Conce_ptraﬁon Ux}i_ts
16 Metals o llium MW 16-1 (16109GW) 0.02 mg/1
16 Beryllium MW 16-2 (16110GW) 0.04 mg/!
16 Cadmium MW 16-2 (16110GW) 0.06 mg/l
16 Chromium MW 16-1 (16109GW) 0.28 mg/1
16 Chromium MW 16-2 (16110GW) 0.52 mg/l
16 Chromium MW 16-3 (16111GW) 0.14 mg/l
16 Lead MW 16-1 (16109GW) 04 mg/]
16 Lead MW 16-2 (16110GW) 0.67 mg/]
16 Lead MW 16-3 (16111GW) 0.21 mg/1
16 Lead, Dissolved MW 16-1 (16109GW) 0.004 mg/l

BNAs:
16 Bis(2-ethylhexyl)phthalate MW 16-1 (16109GW) 25 ug/l
16 VOCs: 1,2,4-Trimethylbenzene MW 16-1 (16109GW) 53 ug/I
16 1,3 5-Trimethylbenzene MW 16-1 (16109GW) 16 ug/l
16 Bis(2-ethylhexyl)phthalate MW 16-1 (16109GW) 25 ug/1
16 Isopropylbenzene MW 16-1 (16109GW) 2.7 ug/1
16 n-Propylbenzene MW 16-1 (16109GW) 4.3 ug/l
16 p-isopropyltoluene MW 16-1 (16109GW) 6.6 ug/l
16 Trichloroethene MW 16-2 (16110GW) 33 ug/l
Key is provided on the last page of the table.
(2/3/95m11 tl)n28 Aﬁtwn for Northeast Cape
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TABLE 4-8
Analytical Results Detected Above Benchmark Criteria
Sites 16 and 17
Northeast Cape
St. Lawrence Island, Alaska
Sampling Location/Depth in feet
Site Analyte (Sample Number) Qualifier Concentration Units

Aroclor 1254 WI101 (17101WT) 21 ug

17 Bis(2-ethylhexyl)phthalate  'WI101 (17101WI) 61000 ug

KEY:

BH - Borehole SB - Soil boring

BNA - Base/neutral /acid extractables SD - Sediment

D/Fs - Dioxin/Furans SS - Surface soil

GW - Groundwater SW - Surface water

mg/kg - Milligrams per kilogram TEQ-

mg/] - Milligrams per liter TRPH - Total recoverable petroleum hydrocarbons

MW - Monitoring well WI - Wipe

PCB - Polychlorinated biphynels ug/kg - Micrograms per kilogram

ppt - Parts per trillion ug/1 - Micrograms per liter

] - Value estimated. VOC - Volatile organic compounds

Ju - Value underestimated. BL - Value attributed to blank or lab contamination.

Jo - Value overestimated.

Key is provided on the last page of the table.
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49 SITE 22
49.1 Geology

One subsurface boring was completed at Site 22 to a maximum depth of 33 feet. Materials
encountered in this borehole consist of fill materials of silty sand with gravel to an interpreted depth
of approximately 10 feet, underlain by poorly graded sand with gravel and poorly graded sand
with silt.

492 Hydrogeology

One monitoring well was completed at Site 22. The depth to water in this well was measured at 28
feet below ground level, at an elevation of 66.34 feet (Figure 4-11). The groundwater flow
direction is interpreted to be in a generally northward direction. No significant surface water
bodies are located in the immediate vicinity of Site 22. A slug test performed on MW 22-1
indicates a permeability of 12 to 32 feet per day. This relatively high permeability may be caused
by the fill materials on which the pumphouse (and other facilities) is constructed.

493 Geophysical Survey

A survey was performed on the south side of the pump house to determine the location of the UST
and any associated underground piping (Figure 4-11). Three GPR profiles indicated a UST with
approximate dimensions of 4 by 6 feet centered approximately 5 feet south of the pumphouse.

494 Nature and Extent of Contamination
Soils

One subsurface soil sample and two surface soil samples were executed on Site 22. The
subsurface soil samples from MW 22-1 and surface soil sample SS 169 were collected adjacent to
the UST on the south side of the pump house (Figure 4-11). Surface soil sample SS 170 was
collected from within the water storage building below the dilapidated stairs, downslope from a
pile of paint cans and debris. The subsurface boring samples were analyzed both in the field,
using ELISA screening methods for DRO, and in the lab for GRO and DRO. Surface soil samples
SS 169 and SS 170 were analyzed for BTEX, GRO, DRO, and TRPH. Surface soil sample SS
170 was additionally analyzed for PCBs, and BNAs.

DR R PH

DRO and TRPH were detected in surface soil samples SS 169 and SS 170 at concentrations of 51
and 184 mg/kg and 2,640 and 5,920 mg/kg, respectively (Figure 4-11). GRO were not detected in
any soil samples.




49 SITE 22
49.1 Geology

One subsurface boring was completed at Site 22 to a maximum depth of 33 feet. Materials
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A survey was performed on the south side of the pump house to determine the location of the UST
and any associated underground piping (Figure 4-11). Three GPR profiles indicated a UST with
approximate dimensions of 4 by 6 feet centered approximately 5 feet south of the pumphouse.

494 Nature and Exient of Contamination
Soils

One subsurface soil sample and two surface soil samples were executed on Site 22. The
subsurface soil samples from MW 22-1 and surface soil sample SS 169 were collected adjacent to
the UST on the south side of the pump house (Figure 4-11). Surface soil sample SS 170 was
collected from within the water storage building below the dilapidated stairs, downslope from a
pile of paint cans and debris. The subsurface boring samples were analyzed both in the field,
using ELISA screening methods for DRO, and in the lab for GRO and DRO. Surface soil samples
SS 169 and SS 170 were analyzed for BTEX, GRO, DRO, and TRPH. Surface soil sample SS
170 was additionally analyzed for PCBs, and BNAs.

DR H
DRO and TRPH were detected in surface soil samples SS 169 and SS 170 at concentrations of 51

and 184 mg/kg and 2,640 and 5,920 mg/kg, respectively (Figure 4-11). GRO were not detected in
any soil samples.
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BTEX, BNAs

Benzo(a)pyrene, benzo(k)flouranthene, chrysene, di-n-butylphthalate, and phenol were detected in
SS 170. The values for benzo(a)pyrene and beno(k)flouranthene were below the detection limits.
Chrysene and phenol were also found at very low levels just above the detection limits. Detection
of di-n-butylphthalate is believed to be a cross-contaminant from the use of mosquito repellent by
field samplers and handlers.

PCBs
No PCBs were detected in either surface or subsurface soil samples at Site 22.

Metals

Antimony, chromium, copper, lead, nickel, and zinc were detected in surface soil sample SS 170.
Those metals which either meet or exceed the benchmark criteria are presented in Table 4-9.

Groundwater

One monitoring well was installed at Site 22 on the south side of the pumphouse, directly adjacent
to the known UST. Groundwater collected from this well was analyzed for BTEX, GRO, DRO,
and TRPH.

None of the target analytes were found in the groundwater associated with monitoring well MW
22-1 (Figure 4-11).

rf r an imen

There are no surface water bodies within Site 22. No surface water or sediment samples were
collected.

Site Structures

Site 22 includes both the pump house and water storage building which supplied water to the
housing and operations complex. The water storage building contains four water tanks 20 feet in
diameter and 26 feet high. The stairs leading into the structure are dilapidated, the roof is
collapsed, and the remaining structure is extremely weathered and in disrepair. The pumphouse in
contrast was intact and had suffered relatively little weather damage. The floor was stained and
miscellancous debris was scattered about the one room structure. It should be noted that the source
of the oil stained floor is believed to be some form of lubricating vegetable oil used to maintain the
turbine well pump, and not a petroleum-based product. The floors in both buildings are soil. No
product was found in the UST south of the pumphouse.

ZCAT lin

No product was found in the UST south of the pumphouse.
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495 Fate and Transport

Contaminants found at levels of concern at Site 22 include DRO, TRPH, and lead; all of which are
associated with surface soil samples SS 170. As SS 170 is located within the water storage
building, the transport mechanisms are limited to tracking, percolation via rainwater, and fugitive
dust emissions. Communication to groundwater via percolating rainwater is highly likely, given
the composition of the fill materials on which the building is constructed.

Tracking and fugitive dust emissions are less likely to occur due to the isolated nature of SS 170
within the water storage building.

496 Remedial Options
Soil

Area 22-A (Figure 4-11) was found to contain elevated levels of DRO, arsenic and lead. Remedial
alternatives for this area include: risk assessment and development of alternative cleanup levels;
developments of an analytical program to evaluate the origin nature and extent of the target
constituents; excavation and stabilization; and excavation and off-site disposal.
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TABLE4-9
Analytical Results Detected Above Benchmark Criteria
Site 22
Northeast Cape
St. Lawrence Island, Alaska

Sampling Locatioan)epth in feet
Site Analyte (Sample Number) Qualifier Concentration Units

22 Diesel Range Organics §5170/0.5 (2217055) 2640 mg/kg

22 TRPH 55169/0.5 (22169SS) 184 mg/kg
2 M, ctimony $5170/0.5 (2217055) 34 mg/kg
22 Lead 55170/0.5 (22170SS) 497 mg/kg
22 Zinc §5170/0.5 (22170SS) 169 mg/kg
KEY:

BH - Borehole SB - Soil boring

BNA - Base/neutral/acid extractables SD - Sediment

D/Fs - Dioxin/Furans SS - Surface soil

GW - Groundwater SW - Surface water

mg/kg - Milligrams per kilogram TEQ -

mg/1 - Milligrams per liter TRPH - Total recoverable petroleum hydrocarbons

MW - Monitoring well WI - Wipe

PCB - Polychlorinated biphynels ug /kg - Micrograms per kilogram

ppt - Parts per trillion ug/1 - Micrograms per liter

VOC - Volatile organic compounds
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4.10 SITES 23, 24, AND 25
4.10.1 Geology

The subsurface borings were completed at Site 24 to a maximum depth of 7 feet. Figure 4-12-2
depicts a subsurface cross section of Site 24, the location of which is depicted on Figure 4-12-1.
Soils encountered at Site 24 consist of sandy organic silt with gravel underlain by silt with sand.
Frozen soils were encountered at MW 24-1 (Figure 4-12-1).

4102 Hydrogeology

Groundwater was encountered at a depth of less than one foot at monitoring wells 24-2 and 24-3.
Groundwater was noted at a depth of 0.5 feet during drilling at MW 24-1, however, the well was
subsequently determined to be dry, which is interpreted to be the result of frozen soils.

A small elongated surface water pond is located northwest of the joint receiver and operations
building, with a surface water elevation of 24.05 feet. Groundwater encountered at MW’s 24-2
and 24-3 may be associated with this surface water body, which has created a small thaw bulb
where shallow groundwater is not frozen. A slug test at MW 24-2 indicates a relatively high
permeability of 10 to 230 feet per day (Appendix H).

4103 Geophysical Survey

One geophysical survey was performed on Site 24 to determine the boundary of buried debris used
to construct the pad on which the receiver building was built and to ensure that while drilling no
buried debris would be encountered. The geophysical grid location and the boundary of buried
debris is presented in Figure 4-12-1. No geophysical surveys were performed at either Site 23 or
25. Geophysical surveys at Site 24 indicate that the building is built on a fill pad that may be
overlying numerous buried drums or metal debris.

4.104 Nature and Extent of Contamination
Soils

A total of three subsurface borings and nine surface soil samples were collected from the combined
Sites 23, 24, and 25. All subsurface borings were located within Site 24 while three surface soil
samples were collected from each site. All subsurface soil samples were collected and analyzed
either in the field using ELISA screening methods for DRO and PCBs, or in the laboratory for
VOCs, GRO, DRQO, TRPH, PCBs, BNAs, and modified metals. All surface soil samples were
collected and analyzed for BTEX, GRO, DRO, TRPH, PCBs, BNAs, and modified metals with
the exception of SS 162 and SS 178 which were analyzed for PCBs only, and SS 171 which was
analyzed for BNAs and metals.
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DRO. GRO. TRPH

With the exception of SS 173, DRO and TRPH were detected in all surface and subsurface soil
samples for which they were analyzed. Corresponding values are presented in Figure 4-12-3 and
those which exceed benchmark criteria appear in Table 4-10. GRO were detected at a
concentration of 150 mg/kg in sample location MW 24-1 at the 0-2 foot depth (Figure 4-12-3,
Table 4-10).

A% B A

The following target analytes were detected in soils at Sites 23, 24, and 25:

Location Analyte
SS 172 Di-n-Butylphthalate,

MW 24-1 (0-2") Phenanthrene

MW 24-2 (0-2") Acetone, Toluene, cis-1,2-Dichloroethene, trans-1,2-Dichloroethene,
1,2,4-Trimethylbenzene Q, 2-Butanone Q, Benzene Q, m & p Xylene
Q, n-Propylbenzene Q

MW 24-3 (0-2") 2-Butanone, Acetone, Toluene

SS 173 Di-n-Butylphthalate
SS 174 4-Methylphenol, Benzoic acid, Di-n-Butylphthalate, Phenol
SS 175 Di-n-Butylphthalate, Ethylbenzene, Toluene,
SS 176 4-Methylphenol, Benzoic Acid, Di-n-butylphthalate, Phenol, bis(2-
Ethylhexyl)phthalate
SS 177 Di-n-butylphthalate, bis(2-Ethylhexyl)phthalate.
PCBs

Aroclor® 1260 was detected in surface soil samples SS 162 and SS 178 at concentrations of 1,280
and 562 ug/kg, respectively, and subsurface soil location MW 24-1 (0-2 feet) at 385 ug/kg (Figure
4-12-3). Aroclor® 1016 was also detected in SS 178 at a concentration of 562 ug/kg. The
detection at SS 162 was the only one above the benchmark criteria (Table 4-10).

Metals

Chromium, copper, lead, magnesium, nickel, and zinc were found in varying levels in the surface
soil and subsurface soil samples from Sites 23, 24, and 25. Those metals which meet or exceed
the regulatory benchmark criteria are addressed in Table 4-10 and shown on Figure 4-12-3. A
complete compilation of analytical results (including non-detect values) is provided in Appendix G.

Groundwater

A total of three monitoring wells were installed within Site 24 to determine the extent of
groundwater contamination stemming from the site. Groundwater samples were collected from
monitoring wells MW 24-2 and MW 24-3 and analyzed for VOCs, GRO, DRO, TRPH, PCBs,
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BNAs, and modified metals. Because of insufficient recharge, monitoring well MW 24-1 was
essentially dry, and was not sampled. The static water level at MW 24-2 and 24-3 prior to
sampling was within the sand pack but slightly above the well screen (0.3 and 0.1 foot,
respectively), raising the possibility that floating POLs sampled in the wells may be under-
represented. This effect is expected to be insignificant because the wells were purged by three well
volumes prior to the sample collection, causing any potential floating or dissolved contaminants to
enter the well.

DRO. GRO, TRPH

DRO were detected at a concentration of 1.3 and 0.8 mg/l in MW 24-2 and MW 24-3, respectively
(Figure 4-12-3, Table 4-10). GRO and TRPH were not detected in either of these wells.

\Y% BNA
The following analytes were detected in monitoring well MW 24-2 and/or MW 24-3:

Acetone

1,2,4 Trimethylbenzene
Benzene
2-Butanone

Ethyl Benzene
Naphthalene

s cis 1,2-Dichloroethene
* m&p Xylene

* 4-Methylphenol

¢ Phenol

¢ Toluene

All of these were detected at very low levels, well below the benchmark criteria and close to their
respective detection limits. In addition, both the acetone and naphthalene detections were attributed
to laboratory contamination (Appendix D).

PCBs

PCBs were not detected in groundwater samples collected from either monitoring well MW 24-2 or
MW 24-3.

Metals

Calcium, chromium, copper, magnesium, nickel, and zinc were detected in MW 24-2. Lead was
also detected in both monitoring wells MW 24-2 and 24-3. All metals that were detected were
found to be at low levels, all of which were below the benchmark criteria. Thus, groundwater
contamination is not considered significant at Site 24.
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Surface Water and Sediment

Two surface water and sediment samples were collected from the combined Sites 23, 24, and 25.
One was collected from the northwest edge of the pond at Site 24 (SW/SD 113) and the second
from the standing water body at Site 25 (SW/SD 114, Figure 4-12-3).

Both samples were collected and analyzed for BTEX, GRO, DRO, TRPH, PCBs, BNAs, and
modified metals.

DRO, GRO. TRPH

DRO were detected in the surface water and sediment samples of both SW/SD 113 and SW/SD
114 at 0.34 mg/1, 420 mg/kg and .22 mg/l, 300 mg/kg, respectively. TRPH were also detected in
sediments at SW/SD 114 at a concentration of 1,020 mg/kg (Figure 4-12-3, Table 4-10).

BTEX, BNAs

Toluene, xylenes, and 4-methylphenol were detected in the sediment at SW/SD 113 at a
concentration of 3,500, 1,260, and 15,000 mg/kg, respectively (Table 4-10). BTEX and BNAs
were not detected at the sample location SW/SD 114, or in the surface water of SW/SD 113,

PCBs

PCBs were not detected in either the surface water or sediment samples at both locations.

Metals

Copper, lead and zinc were detected in the sediments of both SW/SD 113 and SW/SD 114. Lead
was also found in the surface water at both locations, and zinc was detected in SW/SD 114. Those
metals which were detected at or above the benchmark criteria are addressed in Table 4-10.

Site Structures

There is one burned-out reinforced concrete building on concrete pillars at Site 24. All electrical
equipment associated with the building had been removed prior to burning (E&E, 1993). Samples
for ACM were collected from this building as addressed in Section 4.12. No other sampling was
conducted inside the building and there are no other structures at the combined sites.

ZCAT lin

HAZCAT samples were collected from three 55 gallon drums found with a small amount of
unknown liquid in each. The drums were located at the eastern boundary of Site 23, just north of
the White Alice Site (Figure 4-1). All of the samples were clear, ranged from orange to black in
color, and were non-viscous. The samples ranged in pH from 5.5 to 6.0, and none emitted
significant levels of organic vapors. They were all found to be soluble in water and tested negative
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for oxidizers, sulfides, cyanides, and chlorides. None of the samples were flammable at 100°C.
They all appear to be diluted mixtures of weathered fuels and water.

4105 Fate and Transport

DRO and TRPH were encountered at levels of concern in both surface and subsurface soils,
groundwater, and surface water and sediment samples (Figure 4-12-3, Table 4-10). GRO were
also encountered in a subsurface soil sample located at MW 24-1. Also, Aroclor® 1260 was
detected above the level of concern at SS 162. However, due to both the saturated soil conditions
(minimal fugitive dust) and the partially frozen silty soils (little groundwater transport) at these
sites, it is unlikely that any of these contaminants would be subject to significant migration outside
the immediate localized area.

4.10.6 Remedial Options
il rf r im

The three areas (23/24-a, 25-a, and 25-b) as shown on Figure 4-12-3 were found to contain
elevated levels of DRO, TRPH, and metals (Table 4-10). PCBs were also detected in SS 162
above benchmark criteria (Figure 4-12-3). These contaminated areas share similar remedial
alternatives including: risk and/or leaching assessment and development of alternative cleanup
levels; implementation of an analytical program to delineate the origin, nature, and extent of the
target constituents; excavation and either stabilization, landfarming, capping, or removal of soils,
and bioventing.

Groundwater

Groundwater within Site 24 was found to be contaminated with elevated levels of DRO, VOCs,
and metals. Remedial alternatives include: implementation of an analytical program to delineate the
origin, nature, and extent of the target constituents; risk and/or leaching assessment to develop
alternative clean up goals; air sparging (POLs); and ex-situ treatment (metals).

Remedial Investigation of Northeast Cape February 2, 1995-2:33 PM O page 4-103



FILE: /usr3/corps/necape/fg4.12.l.dgn

TIME: 02-FEB-1995 16:41

JOB No. 2198.0230

FORMER TRANSFORMER

DRUMS
= X/ CONC.
SS 177A FOUNDATION
STANDING /"
- LOCATION
N

SITE
1700’
SEE

G Monitoring Well w/Groundwater Elevation (MW)
A Surface Soil Sample (SS)

A Surface Water/'Sediment Sample (SW/SD)

O Surface Water Elevations (ft, MSL)

* HAZCAT Sample (TK)

O asT

® ysT

B Wipe Sample (WI) NOTES

75 . 150N, 250E
eae .~ EXTRAPOLATED BOUNDARY
EXPOSED.\< X" OF BURIED MATERIALS
DRUMS & - :
DEBRIS. ; /
) UINT FECLIVER | "SS 172
241 POLE_ . SS 71
\ Y A
) GRID 24-1 7
LEGEND ON,OE ™. _ //" \ _ ON,250F
(D Borshole 1) -+ 0T x SS 162

= Location of Geologic Section
— T~Groundwater Contour (estimated)

%Surface Water Flow Direction

Base maps were digitized from various

VTS

as-built drawings provided by the

NORTH

Corps of Engineers. (See Section 2.5)

SCALE IN FEET

700

@ MONTGOMERY WATSON

Anchorage, Alaska

FIGURE 4-12-1

ALASKA DISTRICT — CORPS OF ENGINEERS
N.E. CAPE - ST. LAWRENCE ISLAND, ALASKA

page 4-104

SITES 23,24 & 25 GEOPHYSICAL GRID
AND HYDROGEOLOGY REFERENCE MAP

4




FILE: /usr3/corps/necape/fgd.12_2.dgn

TIME: 02-FEB-1995 16:42

JOB No. 2198.0230

HI

EDGE OF
40 ROAD TO —40
MAIN' COMPLEX —
:L’ -
g 3 \
— CORNER OF \
§ | RECEIVER = \
& | BUILDING = =
o 30— \ | 30
L SURFACE \ o
3 WATER — \‘ [Ty
4 / - pd
9 \.z D r /———U——_ 9
= \D ~— /ORGANIC SOIL =
S N ______~" PARTIALLY FROZEN | _— =
3 e T e — E
m 20— E THAW NO GROUNDWATER | —20 @
L1 BULB (?)  ENCOUNTERED- +
FROZEN (?) _/
SILT WITH SAND-
PARTIALLY FROZEN
10— —10
LEGEND K
T
= n...= Surface Topography a2
(Dashed where uncertain) |
el Geologic Boundary Borehole Location
“?" (Queried where uncertain) Showing Sample
Interval
)Z\ . Water Table
~~--" (Dashed where uncertain)

SCALE:
1”=10" VERT.
1”=100" HOR.

VERTICAL
EXAGGERATION =10X

L

MONTGOMERY WATSON

Anchorage, Alaska

FIGURE 4-12-2

ALASKA DISTRICT - CORPS OF ENGINEERS
N.E. CAPE — ST. LAWRENCE ISLAND, ALASKA

SITE 24
SECTION H-H’

page 4-105




FILE: /usr3/corps/necape/fg4.12_3.dgn

TIME: 02-FEB-1995 16:43

JOB No. 2198.0230

%

SS 177
DRO 190 mgkg DRUMS g
TRPH 3,260 mgkg — 25A ~CONC.
FOUNDATION
STANDING FORMER TRANSFORMER
WATER 7\ T
SW/SD 114 = B0
DRC 1,100 mgkg
SW SD TRPH 16,100 mgkg
DRO  0.22 mg! 300 mgkg
TRPH ND 1,020 mgkg
\ MW 24-3
; GW 0-2'
2327 — DRO_.~ 0.8 mgi 586 mgkg
SITE 25 | TRPH ND 5,490 mgkg
1700" NW 2 )
SEE S
= SW SD
DRO 3 DRO 0.34 mgi 420 mgkg
Benzene 1.7 mgt
Ethylbenzene 1.8 m =5 14
TRPH ND DRO 510 mgkg

EXPOSED.

TRPH 9,840 mg.kg

@ EXTRAPOLATED BOUNDARY

O Surface Water Elevations (ft.,MSL)
¥ HAZCAT Sample (TK)

O astT

® usT

B Wipe Sample (W)

Potential extent of POL contamination

bove benchmark criteria >100 mgkg
DRO or 1,000 mgkg TRPH

OF BURIED MATERIALS
: \ SS 172
DRUMS & '
DEBRIS . DRO 140 mgkg
TRPH 4,050 mgkg
Pb 604 mgkg
OLE 88 7
LEGEND ~ \
O Borehole (BH) DRO-" 4,250 mgkg-
, TRPH 10,500 mgk A
@ Monitoring Well w/Groundwater Elevation (MVGBRO 150 mgkg-. ‘
A Surface Soil Sample (SS)
A Surface Water/Sediment Sample (SW/SD) SS_162

| Aroclor 1260 1280 ugkg

DRO  Diesel Range Organics }
TRPH  Total Recoverable Petroleum Hydrocarbons
GRO  Gasoline Range Organics )

Pb Lead

GW ™ .. Groundwater Sample Results
2-4"  Depth of Subsurface Sample
NOTES

Base maps were digitized from various
as-built drawings provided by the
Corps of Engineers. (See Section 2.5)

s

CALE IN FEET
——__
0. ’ 700
FIGURE 4-12-3
MONTGOMERY WATSON ALASKA DISTRICT - CORPS OF ENGINEERS page 4-106

Anchorage, Alaska

N.E. CAPE — ST. LAWRENCE ISLAND, ALASKA
SITES 23,24 & 25
SAMPLING LOCATIONS

/




Analytical Results Detected Above Benchmark Criteria

TABLE 4-10

Sites 23, 24, and 25
Northeast Cape
St. Lawrence Island, Alaska

“ Site Analyte

Sampling Location (Sample Number) Qualifier

Concentration

SW/SD113 (241135D)

420

24 Diesel Range Organics mg/kg
25 Diesel Range Organics SW/SD114 (251145D) 300 mg/kg
24 TRPH SW/SD113 (241135D) 3,500 mg/kg
25 TRPH SW/SD114 (251145D) 1,020 mg/kg
gq Metdlst o er SW/SD113 (241135D) 100 mg,/kg
25 Copper SW/SD114 (25114SD) 85 mg/kg
24 Lead SW/SD113 (241138D) 18 mg/kg
25 Lead SW/SD114 (251145D) 36 mg/kg
24 Lead SW/SD113 (241135W) 0002 mg/1
25 Lead SW/SD114 (251145W) 0.002 mg/I
2 Zinc SW/SD113 (241135D) 470 mg/kg
25 Zinc SW/SD114 (251145D) 430 mg/kg
24 BNAs: 4-Methylphenol SW/SD113 (241135D) Ju 15,000 ug/kg
24 V9% Toluene SW/SD113 (241135D) 1,260 ug/kg
2 Xylenes, total SW/SD113 (241135D)

24 Diesel Range Organics MW 24-1/0-2 (24140SB) 4,250 mg/kg
24 Diesel Range Organics MW 24-2/2-4 (24141SB) 419 mg/kg
24 Diesel Range Organics MW 24-3/0-2 (24142SB) 586 mg/kg

Key is provided on the last page of the table.
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TABLE 4-10

Analytical Results Detected Above B

h

rk Criteria

Sites 23, 24, and 25
Northeast Cape

St. Lawrence Island, Alaska

Site Analyte Sampling Location (Sample Number) Qualifier Concentration  Units
24 Diesel Range Organics SW/SD113 (241135D) 420 mg/kg
25 Diesel Range Organics SW/SD114 (251145D) 300 mg/kg
23 Diesel Range Organics §5172/0.5 (23172SS) 140 mg/kg
24 Diesel Range Organics 55174/0.5 (24174SS) 510 mg/kg
25 Diesel Range Organics $5176/0.5 (25176SS) 1,100 mg/kg
25 Diesel Range Organics §5177/0.5 (25177SS) 190 mg/kg
24 Gasoline Range Organics MW 24-1/0-2 (24140SB) 150 mg/kg
24 TRPH MW 24-1/0-2 (24140SB) 10,500 mg/kg
24 TRPH MW 24-3/0-2 (24142SB) 5,490 mg/kg
23 TRPH §5172/0.5 (2317288) 4030 mg/kg
24 TRPH 55174/0.5 (24174SS) 9,840 mg/kg
25 TRPH §5176/0.5 (25176SS) 16,100 mg/kg
25 TRPH 55177/0.5 (251775S) 3,620 mg/kg
2 MealS o omium 55174/0.5 (2417455) 58 mg/Kg
24 Copper SW/SD113 (241135D) 100 mg/kg
25 Copper SW/SD114 (25114SD) 85 mg/kg
23 Copper $5171/0.5 (23171SS) 29 mg/kg
23 Copper $5172/0.5 (23172SS) 57 mg/kg
24 Copper 55174/0.5 (24174S5) 120 mg/kg
24 Copper §S5175/0.5 (241758S) 33 mg/kg
25 Copper 5177 /0.5 (2517755) 94 mg/kg

Key is provided on the last page of the table.
1:%%?’1 ll‘r;vzgsmt)wn for Northeast Cape
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TABLE 4-10

Analytical Results Det d Above Benchmark Criteria

Sites 23, 24, and 25
Northeast Cape
St. Lawrence Island, Alaska

Site Analyte Sampling Location {Sample Number) gualiﬁer Concentration  Units
24 Magnesium MW 24-2 (24115GW) 9.2 mg/l
v :
24 0Cs 1,2,4-Trimethylbenzene MW 24-2 (24115GW) 17 ‘ug/l
24 1,2 4-Trimethylbenzene MW 24-2 (24315GW) 24 ug/l
24 1,3,5-Trimethylbenzene MW 24-2 (24315CW) 1 ug/1
24 Benzene MW 24-2 (24115CGW) 1.7 ug/l
24 Benzene MW 24-2 (24215CGW) 16 ug/l
24 Benzene MW 24-2 (24315GW) 21 ug/1
24 Isopropylbenzene MW 24-2 (24315GW) 04 ug/l
24 n-Propylbenzene MW 24-2 (24315GW) 0.8 ug/l
24 4-isopropyltoluene MW 24-2 (24315GW) 0.3 ug/l
KEY:

BH - Borehole

BNA - Base/neutral/acid extractables
D/Fs - Dioxin/Furans

GW - Groundwater

mg/kg - Milligrams per kilogram
mg/1 - Milligrams per liter

MW - Monitoring well

PCB - Polychlorinated biphynels
Ppt - Parts per trillion

J - Value estimated.

Ju - Value underestimated.

Key is provided on the last page of the table.
Remedial Inuestgz{hbn for Northeast Cape
)

SB - Soil boring
SD - Sediment

S5 - Surface soil
SW - Surface water

TEQ -

TRPH - Total recoverable petroleum hydrocarbons

WI - Wipe

ug/kg - Micrograms per kilogram
ug/1- Micrograms per liter

VOC - Volatile organic compounds

BL - Value attributed to blank or lab contamination.

Jo - Value overestimated.
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411 SITE 00 BACKGROUND

The background site originally proposed by Ecology and Environment was inaccessible by the
track-mounted drill rig. However, the surface soil, surface water and sediment samples were
collected from this site, background Site A (Figure 4-13). A second background site for
subsurface boring and monitoring well installation BW 1 was procured approximately 250 yards
west of the housing and operations complex and 85 feet south of the perimeter road, Site B. Two
additional background borings were performed prior to BW 1, the first at BW 0 and the second at
BW 00, both of which encountered auger refusal and no groundwater.

411.1 Geology

Three background borings were completed at the NEC site. These borings were completed in soils
which typify soil types found elsewhere at the facility. The locations of the background soil
borings are shown on Figure 4-13. Boring BW 1 was drilled to a depth of 5 feet, encountering a
one-foot layer of organic soil underlain by organic soil with sand. Boring BW 00 was drilled to a
depth of 8.5 feet, also encountering organic soil underlain by organic soil with sand, and
permafrost below a depth of one foot. Boring BW 0 was drilled to a depth of 8§ feet, encountering
silty sand with gravel.

4112 Hydrogeology

A background well was completed at monitoring well BW 1. Groundwater was encountered at a
depth of less than one foot in this well.

4113 Background Levels of Analytes

Soils

Low levels of Arsenic, Chromium, Copper, Lead and Zinc were detected in both the background
surface and subsurface soils. In addition, two dioxin constituents 1,2,3,4,7,8-HpCDD and
1,2,3,4,6,7,8,9-OCDD were detected at very low levels. And when the TEQ value calculated they
were essentially non-detects. Additionally, both OCDD and HpCDD are common lab contaminants
associated with dioxin and furan analysis. DRO were detected at 120 and 190 mg/kg at MW 00
and SS 00, respectively. Based upon review of their respective chromatograms both are suspected
of being either biogenic in origin or the result of laboratory cross contamination.

Groundwater

Low levels of DRO and TRPH were detected in the groundwater samples from MW 00 at .14 and
.62 mg/l, respectively.

Low levels of calcium, copper lead, magnesium, and zinc were detected in the groundwater
samples from the background site. Several dioxin/furan isomers were detected at extremely low
concentrations. However, when the TEQ was calculated the detection value correlates to non-
detect.
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Surface Water and Sediment

Arsenic, chromium, copper, lead, and zinc were detected at very low levels in the sediment portion
of SW/SD 00. DRO and TRPH were detected at 24 and 100 m/kg, respectively. Both of which
are believed to be biogenic in origin based on a review of their respective chromatograms. An
explanation of chromatogram interpretation is provide in Appendix J. Acetone, 2-butanone, and
methylene chloride were also detected in SW/SD 00 but were attributed to lab contamination.
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412  ASBESTOS

A total of 81 samples were collected and 41 were found to contain asbestos. Samples were taken
from structures and scattered debris piles. The results of the field investigation and laboratory
analysis are listed in Table 4-11.

4121 Findings of this Investigation

Asbestos containing materials identified during this investigation are located at the structures in the
following construction materials:

4.12.1.1 Site 2 -Airport Terminal

1. Piping Insulation

2. Pipe joint Insulation
3. Exterior Siding

4. Floor Tile & Mastic

4.12.1.2 Site 3 -Fuel Pump House Building 119
1. Exterior Siding
4.12.1.3 Site 7 -Debris Pile
1. Boiler Tank Insulation
4.12.1.4 Site 14 -Operations Building 98
1. Floor Tile & Mastic
2. Piping Insulation
3. Wall & Ceiling Spackle
4.12.1.5 Site 17 -Warehouse Building 111

1. Piping Insulation
2. Incinerator Door Lining

4.12.1.6 Site 17 -Mess Hall Building 107
1. Exterior Shingles
4.12.1.7 Site 18 -Dormitory Building 101

1. Floor Tile & Mastic
2. Piping Insulation
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4.12.1.8 Site 18 -Recreation Building 105
1. Floor Tile & Mastic
2. Exterior Shingles
3. Piping Insulation

4.12.1.9 Site 19 -Vehicle Storage Blidg. 108

1. Exterior Siding

4.12.1.10 Site 19 -Garage Bldg. 109

1. Transite Pipe

2. Floor Tile & Mastic
3. Piping Insulation

4. Pipe Joint Insulation
5. Roofing Mastic

4.12.1.11 Site 22 -Pump Station Building 114

1. Exterior Siding
2. Pipe Joint Insulation

4.12.1.12 Site 24 -Receiver Building
1. Wainscot

4.122 Additional Suspected Asbestos

In addition to the asbestos containing building materials noted above, there are additional materials
noted during earlier investigations which were suspected of containing asbestos. These include the
following:

4.12.2.1 Site 13 -Power Plant Building 110

1. Exterior siding

2. Piping insulation

3. Equipment insulation
4. Miscellaneous debris

4.12.2.2 Site 16 -Oil & Paint Storage Building 112

1. Exterior Siding
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4.12.2.3 Site 17 -Warehouse Building 111
1. Exterior siding
4.12.2.4 Site 17 -Mess Hall Building 107

1. Piping Insulation
2. Pipe lagging (stack)

4.12.2.5 Site 18 - Buildings 99, 100, 102, 104, 106, 125 and 130
1. Floortile

4.12.2.6 Site 20 -AC&W Building 103

1. Exterior Siding

2. Piping Insulation
3. Floortile

4. Wall & Ceiling tile

4.12.2.7 Site 21 -Wastewater Treatment Building
1. Piping Insulation
4.12.2.8 Site 22 -Water Supply Building 113

1. Exterior siding
2. Asbestos cement

4.123 Friable Asbestos

The friable asbestos containing building materials noted during the field investigation are listed
below. Other, originally non-friable materials have been damaged due to weather and vandalism
and may become friable during demolition. Caution should be used to maintain their non-friability
condition during any demolition activities.

4.12.3.1 Piping Insulation

Based upon all the information available, various quantities of friable asbestos which contain up to
45% chrysotile and 25% amosite are present in the following buildings:

Airport Terminal
Operations Bldg. 98
Dormitory Bldg. 101
AC&W Bldg. 103
Recreation Bldg. 105
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* Mess Hall Bldg. 107

* Garage Bldg. 109

* Power plant Bldg. 110

*  Warehouse Bldg. 111

* Pump station Bldg. 114

* Wastewater Treatment Bldg.
4.12.3.2 Tank Insulation

Samples taken of friable insulation from the inter-lining of a disposed of boiler tank at Site 7
contained 85% chrysotile and a trace of amosite.

4.12.3.3 Incinerator Insulation

A sample of this material was collected from the incinerator at Building 111 (Site 17). The material
contained 75% chrysotile.

4.12.3.4 Equipment Insulation and Miscellaneous debris

Material was noted in an earlier report for the Heat and Electric Power Building 110 (Site 13). Itis
associated with the main central heating and power generating facilities located in this structure. It
is assumed that some of these materials are friable.

4.12.3.5 Asbestos Cement

Approximately 150 gallons of asbestos cement is located in the Water Supply Building 113 (Site
22). It is assumed that the material is friable.

4.124 Non-Friable Asbestos
4.12.4.1 Floor Tile and Mastic

These materials are found throughout most of the buildings and are in various condition due to
weathering. They contain chrysotile asbestos ranging from 5% to 30%.

4.12.4.2 Wainscot

Samples of wainscot material were sampled and analyzed. The asbestos content is consistent at a
maximum of 35% chrysotile.

4.12.4.3 Exterior Siding

Several samples of building siding material were sampled and analyzed. The asbestos content
ranges from 25 to 35% chrysotile.
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4.12.4.4 Composite Roofing

The roofing materials on the buildings appear to be similar. A sample of material was collected
from Garage Building 109 (Site 19) and it contains 10% chrysotile.

4.12.4.5 Asbestos Cement (Transite) Pipe

During this survey a 12 foot piece of 6 inch transite pipe was found near Garage Building 109. It
contains 25% chrysotile and 10% crocidolite asbestos.

4.12.4.6 Wall and Ceiling Spackle

Wall and ceiling spackle was found and sampled from Operations Building 98 (Site 14). The
material contains up to 20% chrysotile.

4.125 Quantities

Following is a list of asbestos containing materials and presumed quantities at the site based upon
this survey and surveys of others.

Asbestos Containing Materials
Material Type Quantity
Floor Tile & Mastic 83,600 Sq. Ft.
Wainscot (CAB) 2,000 Sq. Ft.
Piping Insulation 7,610 Lin. Ft.
Boiler Insulation 20 Cu. Ft.
Composite Roofing 85,000 Sq. Ft.
Exterior Siding & Tar Paper 36,130 Sq. Ft.
Wall & Ceiling Spackle 2,100 Sq. Ft.
Incinerator Door Lining 10 Cu. Ft.
Transite Pipe 12 Lin. Ft.
Pipe Joint Insulation 1,000 Ea.
Equipment Insulation 3,300 Sq. Ft.
Asbestos Cement 150 Gallons and
5 Cu. Ft.

Miscellaneous Debris 2,000 Sq. Ft.
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TABLE 4-11
Asbestos Containing Materials
Northeast Cape
St. Lawrence Island, Alaska

Lab No. Description Material Sampled Location Friability As:Zstos
200959  94NE0202AS Wainscot covering Site 24 - D2 (receiver bldg) NF-2 35
200962  94NE0205AS Black floor tile & mastic Site: 2 (airport terminal) NF-1 30
200964  94NEO0207AS Pipe joint insulation Site: 2 (airport terminal) Friable 25
200966  94NE0209AS  Pipe & joint insulation Site 2 (airport terminal) Friable 20
200970  94NE0213AS Exterior siding Site 2 (airport terminal) NE-2 35
200973  94NEO0216AS  Boiler tank insulation Site 7 - Debris pile Friable 85
200974  94NE0217AS Exterior siding Site 3 - Fuel pump house #119  NF-2 25
200979  94NE0222AS Black floor tile & mastic Site 2 NF-1 30
201199 94NEO1001AS 6" AC pipe E. of Bldg 109 NF-2 35
201200 94NEO1002AS Grey floor tile & mastic Bldg. 109 NF-1 5
201201  94NEO1003AS Brown floor tile & mastic Bidg. 109 NF-1 15
201202 94NEO1004AS White floor tile & mastic Bldg. 109 NF-1 10
201203 94NEO1005AS White floor tile & mastic Bldg. 109 bathroom NF-1 10
201204 94NEO1006AS Black floor tile & mastic Bldg. 109 NF-1 10
201205 94NEO1007AS Piping insulation Bldg. 109 Friabie 40
201206 94NEOI008AS  Pipe Elbow insulation Bldg. 109 Friable 15
201207 94NEO1009AS  Pipe joint insulation Bldg. 109 Friable 40
201208 94NEOI1010AS roofing mastic Bldg. 109 NF-1 10
201212  94NEO1014AS Exterior siding Bldg. 108 NF-2 30
201214 94NEO1016AS Exterior siding Bldg 114 NF-2 30
201215 94NE(01017AS 2" Pipe joint insulation Bldg 114 Friable 40
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TABLE 4-11
Asbestos Containing Materials
Northeast Cape
St. Lawrence Island, Alaska

Lab No. Description Material Sampled Location Friability ASZ:StOS
201216  94NEOI1018AS Beige floor tile & mastic Dorm 101 NF-1 10
201217 94NEO1019AS Black floor tile & mastic Dorm 101 NF-1 10
201218 94NEO1020AS Brown floor tile & mastic Dorm 101 NF-1 10
201222 94NEO1024AS Pipe insulation Dorm 101 Friable 20
201224  94NEO1026AS Brown floor tile & mastic Bldg. 98 NF-1 15
201226  94NEO1028AS Pipe insulation Bldg. 98 Friable 15
201230  94NEO1032AS Brown Floor tile & mastic Bldg. 98 NF-1 15
201231 94NEO1033AS Wall & ceiling spackle Bldg. 98 NF-2 20
201235 94NEO1037AS Ceiling spackle Bldg. 98 NF-2 10
201236  94NEO1038AS Brown floor tile & mastic Bldg. 98 NF-1 15
201238 94NEO01040AS Brown floor tile & mastic Bldg. 105 - site 18 NF-1 15
201239  94NEO1041AS Rust floor tile & mastic Bldg. 105 - site 18 NF-1 10
201240 94NEO1042AS Exterior siding Bldg. 105 - site 18 NF-2 25
201241 94NEO1043AS Gray floor tile Bldg. 111 NF-1 10
201242  94NE01044AS Tank insulation Bldg. 111 Friable 40
201243  94NEO1045AS Piping insulation Bidg. 111 Friable 40
201244 94NEO1046AS Incinerator door lining Bldg. 111 Friable 75
201247 94NEO01049AS Piping Insulation Bldg. 111 Friable 45
201248 94NEO1050AS Exterior siding Bldg. 107 NF-2 30
201256 94NEO1056AS Piping insulation Bldg. 105 Friable 50

* Bstimate based upon condition of materials and structure
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TABLE 4-11
Asbestos Containing Materials
Northeast Cape
St. Lawrence Island, Alaska

Lab No. Description Material Sampled

Location

Friability

%
Asbestos

Suspected asbestos noted by others

during earlier work*

Material Sampled Location Friability
Exterior siding Building 110 NF-2
Wainscot Building 110 NF-2
Piping insulation Building 110 Friable
Equipment insulation Building 110 Friable
Miscellaneous debris Building 110 Friable
Exterior siding Building 112 NF-2
Exterior siding Building 111 NF-2
Piping insulation Building 107 Friable
Pipe lagging stack Building 107 Friable
Floor tile Bldgs. 99,100,102,104, NF-2
106, 125 and 130
Exterior siding Building 103 NF-2
Piping insulation Building 103 NF-2
Floor Tile Building 103 NF-2
Wall & ceiling tile Building 103 unknown
Piping insulation Wastewater treatment bldg. friable
Exterior siding Bldg. 113 NF-2
Asbestos cement Bldg. 113 Friable

* From E&E Site Inventory 1992
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413 LEAD PAINT
4.13.1 Background

The field investigation for lead-based paint was performed by the Montgomery Watson field team
in July 1994, during additional field sampling for other hazardous materials. A total of 16 chip
samples were collected from painted surfaces and all were found to contain lead over the 5.0 mg/l
level. The results are located in Table 4-12.

4.13.2 Findings of this Investigation
Lead-based paint identified during this investigation was located in the following buildings:
4.13.2.1 Site 13 -Power Plant Building 110

Window Trim
Metal Frame
Stairway

Door

Baseboard
Interior Stairway
Floor

NN AR LW~

4.13.2.2 Site 17 -Warehouse Building 111
1. Interior Office Walls
4.13.2.3 Site 18 -Dormitory Building
1. Steps & Railing
2. Door & Frame
3. Exterior Trim

4.13.2.4 Site 18 -Mess Hall Building 106

1. Interior
2. Hallway Radiator

4.13.2.4 Site 18 -Theater Building 105
1. Interior Walls
4.13.2.5 Site 22 -Pump Station Building 114

1. Floor
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4.13.3 Additional Suspected Lead-Based Paint

Based upon the sample results it shall be assumed that all painted surfaces at this site contain lead at
a level greater than 5.0 mg/kg and must be handled during demolition in accordance with applicable
specifications regarding lead-based paint.
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TABLE 4-12
Lead Paint
Northeast Cape
St. Lawrence Island, Alaska

Lab No. Description Location Material Sampled Color (lll;ge?k(:;)
200981 94NEO1001MI Building 101 Steps & Railing Gray 41,500
200982 94NE01002MI Building 101 Door & Frame Aqua 19,300
200983 94NEO0O1003M1 Building 101 Exterior Trim Green 288,000
200984  94NEO1005MI Building 110 Window Moulding Gray 53,600
200985 94NEO1006MI Building 110 Metal Frame Green 35,700
200986  94NEO1007MI Building 110 Stairway Black 63,500
200987  94NEO1008MI Building 110 Door Gray 2,570
200988  94NE01009MI Building 110 Baseboard Black 4,870
200989 94NEO01010MI Building 110 Ceiling Gray 3,810
200990 94NEO1011MI Building 110 Interior Stairway Green 17,400
200991  94NE01012MI Building 110 Floor Red & Green 10,200
200992  94NEOI1013MI Building 114 Floor Red 3,280
200993 94NEO01014M1 Building 106 Interior Gray 8,560
200994  94NEO1015MI Building 106 Walkway Radiator Rust 6,400
200995  94NEO01004MI Building 111 Interior Walls Gray 2,230
201257 94NEO1016MI Building 105 Interior Walls White 5,810
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5.1 SITE DESCRIPTION

The NEC site is approximately 9 miles west of the northeastern cape of St. Lawrence Island. The
NEC site is between Kitnagak Bay to the northeast and Kangighsak Point to the northwest. The
Kinipaghulghat Mountains bound the southern portion of the site. The site is currently owned
jointly by Sivuqaq, Inc., located in Gambell, Alaska; and Savoonga Native Corporation, located in
Savoonga, Alaska. The site contains a native hunting and fishing village which is inhabited
primarily in the summer by residents of Savoonga. The camp is used mainly for temporary
housing while hunting and fishing. The majority of the original buildings are still present at the
NEC site but most have suffered extreme weather damage and are in various state of disrepair.
Surface debris, such as drums, landing mat, scattered metal debris, sheet metal, batteries, and
transformers, can be seen at several of the investigative sites.

5.2 GEOLOGY, GROUNDWATER AND SURFACE WATER CONDITIONS

In the immediate vicinity of the investigative area, shallow, unconsolidated alluvial or glacial-
fluvial materials overlie quartz monzonitic bedrock materials. Immediately south of the site, an
unnamed drainage has created an alluvial fan of unconsolidated sediments. Bedrock is believed to
underlie the unconsolidated materials at a relatively shallow depth on a wave-cut erosional
platform. The shallow (0 to 10 feet) unconsolidated alluvial materials exhibit a characteristic soil
zone. Native soil stratigraphy at the site is characterized by silts near the surface overlying more
sand-dominated soils at depth. The depth to bedrock at the site is unknown.

The primary aquifer at the NEC site is the unconsolidated alluvial materials which underlie all of
the areas examined during this investigation. The regional groundwater flow direction is from the
mountainous recharge area south of the site, flowing north and eventually discharging to the
Bering Sea. A key factor influencing the flow of groundwater at the site is the existence of
permafrost and frozen soils, which render the unconsolidated material effectively impermeable.
The deeper unconsolidated deposits at the site are probably permanently frozen, and the shallow
soils investigated during this investigation represent the active layer, where soils are thawed only
during portions of the year. Frozen soils are expected to have a profound effect in retarding
groundwater flow during most of the year.

Slug testing at the site indicates the silty deposits at the site have a relatively low permeability. Fill
materials in the main complex area were noted to have a relatively high permeability.

Other than the Bering Sea north of the NEC facility, surface water in the vicinity of the study area
consists of small streams, small to moderate sized lakes, and marshy areas. Surface water
generally flows from the highland areas south of the site in a generally northward direction. Small
surface water bodies are common throughout the area. The primary stream drainage in the area is
fed by runoff from the prominent drainage of the Kinipaghulghat Mountain valley south of the site.
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This stream drainage is fed by several smaller tributaries as it flows north to Kitnagak Point. The
smaller tributaries originate from two small unnamed lakes. During the period of field work for the
remedial investigation (June and July of 1994) it was noted that surface water was highly dynamic,
changing significantly over the course of a few days.

53 INVESTIGATIVE AREAS

Twenty-four investigative areas were sampled during the site investigation:

Site 2: Airport Terminal and Landing Strip
Site 3: Fuel Line Corridor and Pumphouse
Site 4: Native Fishing and Hunting Camp
Site 5: Cargo Beach

Site 6: Cargo Beach Road Drum Field

Site 7: Cargo Beach Road Landfill

Site 9: Housing and Operations Landfill

Site 10: Buried Drum Field

Site 11: Fuel Storage Tank Area

Site 13: Heat and Electrical Power Building

Site 14: Emergency Power/Operations Building

Site 15: Buried Fuel Line Spill Area

Site 16: Paint and Dope Storage Building

Site 17: General Supply Warehouse and Mess Hall Warehouse

Site 18: All Other Buildings at Main Camp Not Included in Other Sites

Site 19: Auto Maintenance and Storage Facilities
Site 20: AC&W Building

Site 21: Wastewater Treatment Facility

Site 22: Water Wells and Water Supply Building
Site 23: Power and Communication Line Corridors
Site 24: Receiver Building Area

Site 25: Direction Finder Area

Site 27: Diesel Fuel Pump Area
Site 00: Background Site

54 ECOLOGICAL RECEPTORS AND SUBSISTENCE HUNTING AND FISHING

The NEC site is unique for several reasons with respect to subsistence food sources and ecological
receptors. Inhabitants who occupy the Native Fishing and Hunting Camp depend on local
mammals, fish, birds, and edible berries as sources of food.

Risk assessment studies are recommended to assess whether the existing concentrations of
contaminants would be likely to impact the local wildlife and significant auxiliary pathways for
human health risk.
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5.5 REMEDIAL OPTIONS

Table 5-1 summarizes the location and disposition of the numerous AST's, UST's, and
transformers present at the NEC site. During the 1994 RI a concurrent remedial action was being
taken by Northwest Enviro Services under contract DACA85-93-C-0048 Hazardous and Toxic
Waste Removal that included the off-site removal of all transformers and their contents. All of the
transformers, a total of 16, and their contents were removed in July 1994 and sent to the lower 48
for disposal (Blaisdell, 1995).

Table 5-2 summarizes the areas of concern and the most feasible alternatives for remediation of the
sites. Site contamination consists of:

» e¢levated levels of DRQO, GRO, and TRPH in soils, surface water and sediment, and
groundwater;

* PCBs in soils, surface water, sediment, and wipe samples;

» elevated levels of a number of metals in soils, surface water, sediment, groundwater, and
wipes; and

» clevated levels of VOCs and BNAs in soils, surface water, sediment, groundwater, and
wipes (BNAs only).

Natives who temporarily reside at the Native Hunting and Fishing Camp within the NEC site have
identified that drinking water supplies for the village are procured from an unnamed stream which
runs through the site (Figure 1-4). On-going dialogue between the COE and Sivuqaq Inc. and
Savoonga Native Corporation is recommended to assure that drinking water sources within the
NEC site are not within a location susceptible to contamination from the site.

Although a set of remediation alternatives has been proposed for each area of concern at NEC, the
most cost-effective strategy would be to remediate all or most of the sites at one time, using
combinations of alternatives which will remediate all the various contaminants of concern.
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Tabie 5-1
Summary of AST's, UST's and

Transformers
Northeast Cape
St. Lawrence Island, Alaska
Dimesnsions Approximate Dimesnsions Approximate
Site AST's (length/radius Volume UST's (width/length/  Volume Transformers Disposition
[feet]) (gallons) depth [feet]) (gallons)
2 1 1,000 3 Removed
3 2 500
500
4 2 2715 50,000
5.5/1.8 1,000
6 1 500
11 3 28125 400,000
28125 400,000
28/25 400,000
12 2 34/4 12,500
38/5.25 25,000
13 2 500 2 unknown 20,000 9 Removed
20/12 210,000 unknown unknown
14 1 5,000 3 Removed
16 1 7.5/3x2 1,000
19 1 250
21 2% 15x50x8 45,000
I5x50x8 45,000
22 4 26/10 190,000 1 unknown unknown
26/10 190,000
26/10 190,000
26/10 190,000
25 1 Removed

* The UST's at site 21 are cement cisterns
All transformers removed from the NEC site
by Northwest Enviro Services in 1994
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Site/Area of
Concern*

TAB. -2

Summary of Remediation Alternatives
Nertheast Cape
St. Lawrence Island, Alaska

Site 2/ A
(85110}
Figure 4-2

Site 3/ A, B, C
(S5101-85103)
Figure 4-3

Site 4/ A, B, C|
(85106-85108),
Figure 4-3

Site 5/ A
(85100)
Figure 4-3

Site 6/ A
(88113-117,
MW6-1, 6-2),
Figure 4-4-3

Site 6
(SW/SD100,
SWISD 115)
Figure 4-4-3|

Site 6 (MW6-2)
Figure 4-4-3

Site 6 (MW6-1)
Figure 4-4-3

Media Contaminant Depth Volume Potential Remedial Alternatives
(feet) (cy) Alternative 1 Alternative 2 Alternative 3 Alternative 4
. Risk assessment, potential development | . - - i offsite
2 " 2 Vi se off-sit
Soil DRO, TRPH 05 0.52 of altemative cleanup levels Bioventing Landfarming Excavate and dispose off-site
. Risk assessiment, potential development [ . " ,
2 B cavate o - .
Soil DRO, TRPH 05 0.52 of altemative cleanup levels Bioventing Landfarming Excavate and dispose off-site
. Risk assessment, potential development{ .. . . )
) e . P 5 . cavale & . .
Sail DRO. TRPH 0s 052 of alternative cleanup levels Bioventing, Landfarming Excavate and dispose off-site
. Risk assessment, potential development | 5. . N N . .
3 ’ . | o ~avate 3 - e
Soil DRO, TRPH 05 0.52 of alternative cleanup levels Bioventing Landturming Excavate and dispose ott-sie
. Risk assessment, potential development : ’ o
Soil DRO, TRPH 4.0 5,556 of altemative cleanup levels Bioventing Landfarsning Excavate and dispose off-site
ggniﬁ”git:xor: S:n"(;pt:;r:i::’ oefvlaz:ruz:‘e the Confirmation sampling to evaluate [Confirmation sampling to
DRO, TRPH, 2in, i & the origin, nature, and extent of evaluate the origin, nature, and
SW/SD na na constituents. Risk and/or leaching o ) N o :
Lead L and/or devel tof target constituents. Excavate and  |extent of target constituents.
assessment an cvelopment o stabilize. Excavate and dispose off-site.
cleanup goals.
Confirmation sampling to evaluate the Confirmation sampling to
origin, nature, and extent of target Confirmation sampling to evaluate evaluate the ori inp nall:ure and
GwW DRO na na constituents. Risk and/or leaching the oni nature, and extent of extent of tar. elgcor;qlitueniu
assessment and/or development of target constituents. Air Sparging, Pump and T§e A v
cleanup goals. P :
Confirmation sampling to evaluate the
Chromium, origin, nature, and extent of target
GwW Lead, Lead na na constituents. Risk and/or leaching Air Sparging Ex-situ treatment
{dissolved) assessment and/or development of

cleanup goals.
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Site/Area of
Concern*

Site 7/ A|
(85118-124;
BH7-1,7-2.7-3;
MW?7-4;

SW/SD101-103)
Figure 4-5-3

Site 7
(SW/SD101,
SW/SD102)
Figure 4-5-3

Site 7
(SW/SD103)
Figure 4-5-3

Media

Contaminant

Depth
(feet)

Volume

(ey)

TAB., .-2

Summary of Remediation Alternatives

Northeast Cape

St. Lawrence Island, Alaska

Potential Remedial Alternatives

Alternative 1

Alternative 2

Alternative 3

Alternative 4

4 Soil

DRO. TRPH

40

>103.000

Risk assessment, potential of alternative
cleanup levels

Bioventing

Landfarming

Excavate and dispose off-site

SW/SD

DRO, BNAs,
Metals

na

na

Confirmation sampling to evaluate the
origin, nature, and extent of target
constituents. Risk and/or leaching
assessment and/or development of
cleanup goals.

Excavate and stubilize

Excavate and dispose off-site

SW/SD

DRO, PCBs,
BNAs, Metals

na

na

Confirmation sampling to evaluate the
origin, nature, and extent of target
constituents. Risk and/or leaching
assessment and/or development of
cleanup goals.

Site 7 (MW7-4)
Figure 4-5-3

Site 9/ A
(S5138-141;;
MW9-1,9-3),
Figure 4-6-3

Site 9/ A
(MW9-1,9.3)
Figure 4-6-3

Site 9/ B
(MWS-2)
Figure 4-6-3

Site 9/ B
(MW9-2)
Figure 4-6-3

Site 9
(SW/SD104,
105, 106)
Figure 4-6-3|

[5]

W

DRO, Lead

na

Confirmation sampling to evaluate the
origin, nature, and extent of 1arget
constituents. Risk and/or leaching
assessment and/or development of
cleanup goals.

Soil

DRO, TRPH,
As,

Confirmation sampling to evaluate the
origin, nature, and extent of target
constituents. Risk and/or leaching
assessment and/or development of
cleanup goals.

Excavate and stabilize

Excavate and dispose off site

Q

A

DRO. As, Pb

na

na

Confirmation sampling to evaluate the
origin, nature, and extent of target
constituents. Risk and/or leaching
assessment and/or development of
cleanup goals

Air sparging (POLs): Ex-situ
treatment {metals)

Soil

DRO, TRPH

>2,700

Risk assessment, potential development
of aliernative cleanup levels

Excavate and Landfarm

Bioventing

Excavate and dispose off-site

DRO, Benzene,
TRPH, As, Pb

na

na

Confirmation sampling (o evaluate the
origin, nature, and extent of target
constituents. Risk and/or leaching
assessment and/or development of
cleanup goals.

Air sparging (POLs); Ex-situ
treatment (metals)

SW/SD

DRO, TRPH,
Metals

na

na

Confirmation sampling to evaluate the
origin, nature, and extent of target
constituents. Risk and/or leaching
assessment and/or development of
cleanup goals.

Excavate and stabiltze

Excavate and dispose off site
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Site/Area of
Concern*

Site 10/11/ A
(8§125-137;
MW10-1, 10-4,
11-2, 11-3;
BH10-2, 10-3|
Figure 4-7-3

Site 10 (BHI0-
2) Figure 4-7-3

Drainage Basin/|
A (SW/SD107-
110, 117)
Figure 4-7-4|

TAL -2

Summary of Remediation Alternatives
Northeast Cape
St. Lawrence Island, Alaska

Drainage Basin
(SW/SD 110),
Figure 4-7-4

Drainage Basin
(MW10-4, 11-2
11-3)

Flgure 4-7-4

Site 13/ A

Figure 4-8-3

Site 13/ Al
(MW13-2)
Figure 4-8-3|

Site 13/ B.
(MW13-1;]
85143)
Figure 4-8-3

Site 13/ B|
(MW13-1)
Figure 4-8-3

Media Contaminant Depth Volume Potential Remedial Alternatives
(Feet) {cy) Alternative 1 Alternative 2 Alternative 3 Alternative 4
Soil !;II({?HGRO' 4 >10,000 l:tiZlil::ha:iﬁ‘l,:c;;a[::;l;;i\:’lél(:cvelnpmcnl Excavate and Landlarm Bivvenung Excavate and dispose off-site
y Risk assessment, potential development A Excavate surface soils and cap - Focite dionac
Soil PCBs 2 6.5 of alternative cleanup levels Capping in place remaining soils Excavate and off-site disposal
Confirmation sampling to evaluate the
DRO, GRO, origin, nature, and extent of target
SW/SD TRPH, VOCs, na na constituents. Risk and/or leaching Excavate and stabilize Excavate and dispose off site
Cd, Ph, assessment and/or development of
cleanup gouls.
Confirmation sampling to evaluate the
?glg)HG\l}gC\ origin, nature, and extent of target
SW/SD cd Pb' PCB; na na constituents. Risk and/or leaching Excavate and stabilize Excavate and dispose off-site
BNAs N assessment and/or development of
7 cleanup goals.
Confirmation sampling to evaluate the
DRO, GRO, origin, nature, and extent of target A . POLs): Ex -sit
GW As, Ch, Pb, na na constituents. Risk and/or leaching tr” [spargtlng (tal ih). e
VOCs assessment and/or development of eatment (metals
cleanup goals.
i[soit DRO, TRPH 1.5 12 5;;;‘:;?;’?3‘;:;L"l‘;‘cl'e‘\’;‘l’:‘“l’"““‘ of  |Excavate and Landfarm Bioventing Excavate and dispose of(-site
Confirmation sampling to evaluate the
1‘3&9}"0“0' origin, nature, and extent of target Airs ing (POLs): Ex-situ
GW ! na na constituents. Risk and/or leaching Sparging SJ BXeS
Benzene, Ch, and/or devel treatment (metals)
Pb and/or develop of
cleanup goals.
. Risk assessment, potential development ioventi ~avi spose off.
Soil DRO 16.5 69 of altemative cleanup levels Excavate and Landfarm Bioventing Excavate and dispose off-site
Confirmation sampling to evaluate the
DRO, GRO, origin, nature, and extent of target . . . .
GW TRPH, As, Ch, na na constituents. Risk and/or leaching Air sparging (POLs); Ex-situ
Pb and/or develop of treatment (metals)
cleanup goals.
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Site/Area of
Concern*

TAb. 3-2

Summary of Remediation Alternatives
Northeast Cape
St. Lawrence Island, Alaska

Site 13 (8S145))
Figure 4-8-3|

Site 19/ A
(88152, 153;
MW19-1)
Figure 4-8-3|

Site 19/ Al
(MW195-1)
Figure 4-8-3|

Site 1% B
(SSE50, 151
MW19-2)
Figure 4-8-3]

Site 19/B
(MW19-2)
Figure 4-8-3

Wiloe, 107
Figure 4-8-3

WI103
Figure 4-8-3

WI108, 109
Figure 4-8-3

Site 16 (SS157-
161, MW16-1)]
Figure 4-10-3

Media Contaminant Depth Volume Potential Remedial Alternatives
(feet) (ey) Alternative 1 Alternative 2 Alternative 3 Alternative 4
. Access risk posed by site levels of -
9 c o . -
Soil PCBs 05 0.52 PCBs based on site specific conditions Excavate and dispose off-site
Soil DRO. GRO, 1L.5 819 Risk assessment, potential development Excavate and Landfarm Bioventing Excavate and dispose off-site
TRPH of alternative cleanup levels
Confirmation sampling to evaluate the
GRO, DRO, origin, nature, and extent of target : . . .
GW TRPH, na na constituents. Risk and/or leaching ﬁégfgﬁl?éég?sl)‘” Ex-sit
Benzene. Pb assessment and/or development of
cleanup goals,
Soil DRO. TRPH 16.5 4238 gfli:;é:;;?;‘:;ﬂ:;ﬁ":;?ssélgevelOpmem Excavate and Landfarm Bioventing Excavate and dispose off-site
Confirmation sampling to evaluate the
origin, nature, and extent of target . : - i
GW DRO. Pb, Mg na na constituents. Risk and/or leaching ﬁ;;:&“;g"?éégal’“ Ex situ
assessment and/or development of ° 3
cleanup goals.
Man-made . Removal of contaminants from
Development of an access risk N ite re ’ o i
surface GRO. Metals na na assessment based on site specific Excavation and off-site removal of |the concrete surface via
(concrete conditions contaminated surface powerwashing and off-site
flooring) disposal
Man-made
?gg:?;'e PCBs na na Excavation and off-site removal of
flooringftransfor, ” contaminated surface
mer pad)
sgra;]ag:ade Development of an access risk Excavation and off-site removal of ElemOVﬂl Xf COnlfﬂ"\ll:{mlS from
¢ GRO, Metals na na assessment based on site specific avation und oft-site N € COncrete surtace via
(conqrete conditions contaminated surface powerwashing and off-site
flooring) disposal
Confirmation sampling to evaluate the
. (l:g'fb‘ Zn, origin, nature, and extent of target
Soil tr'in‘mlhylbenze 2 1.6 constituents. Risk and/or leaching Excavaie and stabilize Excavate and dispose off-site
assessment and/or development of

ne

cleanup goals.

Remedual Investigation for Nontheast Cape
2/3/959:55 AM

fuige 3-8




TAb. .35-2

Summary of Remediation Alternatives
Northeast Cape
St. Lawrence Island, Alaska

fji(l):/é\e::alof Media Contaminant  Depth Volume Potential Remedial Alternatives
(feet) (cy) Alternative 1 Alternative 2 Alternative 3 Alternative 4
Site 16 (5S8163)f, . . Access risk posed by site levels of . i ite i .
Figure 4-10-3 Soil PCBs, Zn, Ch 05 1.6 PCBs based on site specific conditions Excavate and dispose off site Capping 1 place
Confirmation sampling to evaluate the
Site 16 Ch, Pb. Bis (2- origin, nature, and extent of target
(MW16-1)|GW ethyl hexyl) na na constituents. Risk and/or Jeaching Ex-situ treatment {metals)
Figure 4-10-3 phthalate and/or develop of
cleanup goals.
Confirmation sampling to evaluate the
Site 16| origin, nature, and extent of target
{(MWI6-2)iGW Ch, Pb, VOCs na na constituents. Risk and/or leachin Ex-situ treatment (itretals)
w isk g
Figure 4-10-3] assessment and/or development of
cleanup goals.
Man-made . Access risk posed by levels of his (2- I I
Site 17 (WI101) surface Bis (Z—el‘h):l ) na na ethy] hexyl) phthalate based on site Removal of contaminuted materialy
Figure 4-10-3/ (linoleum) hexyl) 1 specific conditions and off-site disposal
13/15/191271 A
(SS144, SS146-
149, S5179-182;] ik ass i
Ngﬁ]l.;i» 5;‘1, Soil I’I?II{K%IGRO, 1.5 4,925 sgzl;lgi;f‘fis‘;gec':::’aﬂ‘:;?éfelIgevempmem Excavate and Landfarm Bioventing Excavate and dispose off-wite
SW/SD107|
Figure 4-8-3
Confirmation sampling to evaluate the
13/15/1927/ A DRO, GRO. origin, nature, and extent of target
(MWI5-1,27-1)|GW TRPH, na na constituents. Risk and/or leaching Air sparging {POLs)
Figure 4-8-3 Benzene assessment and/or development of
cleanup goals.
2
(Ss;l&;:gg Confirmation sampling to evaluate the
MW21-1,21-2. DRO, VOCs, origin, nature, and extent of target
’ 213, Soil, SW/SD TRPH, As, Cu, 2 1778 constituents. Risk and/or leaching Excavate and stabilize Excavate and dispose oft-site
1150 Zn, Pb assessment and/or development of
SWISD112 P
Figure 4_9»1) cleanup goals.
Site 21/ A (only . . .
3 f Risk assessment, potential development { ~_ . N Excavate surface soils and cap v i .
SS5168) Fzggﬁ Soil PCBs 05 16 of alternative cleanup levels Capping in place remaining soils Excavate and off-site disposat

Remedial Investigation for Nurtheast Cape
2/3M59:35 AM

Jage 39




TAb 2
Summary of Remediation Alternatives
Northeast Cape
St. Lawrence Island, Alaska

%i;;/é:;;"; of Media Contaminant Depth Veolume Potential Remedial Alternatives
(feet) {cy) Alternative 1 Alternative 2 Alternative 3 Alternative 4
Confirmation sampling to evaluate the
Site 21/ A DRO, As, Ch, origin, nature, and extent of target . . -
(MW21-1, 21-3)|Gw Pb. Zn, n- na na  |constituents, Risk and/or leaching  |Aif sparging (FOLs). Ex-situ
Flgure 4-9-1 Propylbenzene tassessment and/or development of )
cleanup goals.
Confirmation sampling to evaluate the
Site 22/ A origin, nature, and extent of target i
(8S170)[Soil DRO. Pb 05 2 constituents. Risk and/or leaching Excavate and stabilize Excavate and dispose off-site
Figure 4-11 |assessment and/or development of
cleanup goals.
S(lstes 12%2?/7;\ Confirmation sampling to evaluate the
MW"4»I~’4»2’ DRO, GRO, origin, nature, and extent of target
A 3 Soil, SW/SD | TRPH, Cu, Pb, 4 10,466  |constituents. Risk and/or Jeaching Excavate and stabilize Excavate and dispose off-site
SW/S DHI 1 ﬁ Zn assessment and/or development of
Figure 4-12°3 cleanup goals
Confirmation sampling to evatuate the
Site 23/24/ A origin, nature, and extent of target : . i
(MW24-2, 24-3)|GW ORO. b0 Me. na na  [constituents. Risk andor leaching  |Air sparging (POLs). Exsitu
Figure 4-12-3 & |assessment and/or development of i
cleunup goals. J
Site 23 (S5162) Risk assessment and potential
< - ;] Soil PCBs 0.5 L6 development of alternative cleanu| Capping in place Excavation and off-site disposal
Figure 4-12-3 loncls P P pping th p
Confirmation sampling to evaluate the
Site 25/ A DRO. TRPH origin, nature, and extent of target
(8S177) Figure{Soil ; y 05 0.52 constituents. Risk and/or leaching Excavate and stabilize Excavate and dispose off-site
-12- Cu, Zn assessment and/or development of p
cleanup goals.
Site 25/ B Risk assessment and  potential
(85176) Figure|Soil DRO, TRPH 05 052 development of alternative cleanup Excavate and Landfarm Bioventing Excavate and dispose off-site
4-12-3 levels

* A capital letter following identification of the area of concern (A, B, C, etc...) indicates ADEC Action Level Estimates are provided in Appendix E

Remedial investigation for Northeust Cape
2/IM59:55 AM

paye 510



Section 6.0

@ MONTGOMERY WATSON



Alaska Department of Environmental Conservation (ADEC). 1989. Alaska State Drinking Water
Maximum Contaminant Level. 18 AAC 70. December, 1989.

Alaska Department of Environmental Conservation (ADEC). 1990. Interim Guidance for Surface
and Groundwater Cleanup Levels, September 26, 1990.

Alaska Department of Environmental Conservation (ADEC). 1991. Recommended Practices for
Monitoring Well Design, Installation and Decommissioning, Final Draft, January, 1991.

Alaska Department of Environmental Conservation (ADEC). 1993. Alaska Oil and Hazardous
Substances Pollution Control Regulations, 18 AAC 75. November, 1993.

Blaisdell, Douglas. 1995. USCOE (907-753-5661). Telephone conversation record detailing
conversation between Douglas Blaisdell and Ronald Broyless, Project Engineer, Fairbanks
Engineers Office regarding the transformer removal action taken by Northwest Enviro Services
in July, 1994,

Bouwer, H. and R.C. Rice. 1976. "A Slug Test for Determining Hydraulic Conductivity of
Unconfined Aquifers with Completely or Partially Penetrating Wells." Water Resources
Research, Vol. 12. pp 423-428

Bouwer, Herman. 1989. "The Bouwer and Rice Slug Test - An Update.” Groundwater, Vol.
27, No. 3. pp 304-309

California Department of Health Services (CDHS). 1991. "Dioxins in California: A Widespread
Problem." May 1991.

Ecology and Environment, Inc. 1992. Inventory Report Northeast Cape Formerly Used Defense
Site St. Lawrence Island, Alaska. Contract No. DACAR84-91-D-0003, December, 1992.

Ecology and Environment, Inc. February 1993. "Chemical Data Acquisition Plan Site Inventory
Update, Site Inventory Update, Northeast Cape, St. Lawrence Island, Alaska" prepared for
Mr. Douglas Blaisdell, Project Manager, Alaska District, U.S.C.O.E.

Ferrians, Oscar J. 1965. "Permafrost Map of Alaska,” U.S. Geological Survey Misc. Geol.
Investigations Map I-445 (1" = 40 miles).

Golder Associates. 1994. Final Report-Geophysical Survey Investigation-St. Lawrence Island,
Alaska, USA. November 3.




Goldman, Lynn R., Robert Stephens, Robert Borzelleri, and Kenneth W. Kizer. 1994. Dioxins
in California: A Widespread Problem. California Department of Health Services, May, 1991.

Housing and Urban Development (HUD). 1990. Appendix 5: Lead-Based Paint, Interim
Guideline, Section 5.3.1.

Iowa Department of Natural Resources. 1991. Abandoned or Uncontrolled Hazardous Waste
Disposal Sites and Hazardous Waste Remedial Fund. Appendix: Annual report 1990.
January 1991.

Lounsbury and Associates. 1994. Survey Report for Gambell and Northeast Cape. Transmitted
by facsimile on December 2.

Patton, W. W. & B. Cjeltsey. 1971. Preliminary Geologic Investigations of Western St.
Lawrence Island, Alaska, USGS Professional Paper No. 684-C.

Patton, W. W. & B. Cjeltsey. 1980. Geologic Map of St. Lawrence Island, Alaska, USGS
Miscellaneous Investigation Map No. 1-1203.

U.S. Public Health Service (USPHS). 1987. Toxicological Profile for Arsenic.
U.S. Public Health Service (USPHS). 1989. Toxicological Profile for Chromium

United States Environmental Protection Agency (EPA). 1985. "Chemical, Physical, and
Biological Properties of Compounds Present at Hazardous Waste Sites" prepared for EPA by
Clement Associates under contract to GCA Corporation.

United States Environmental Protection Agency (EPA). 1989. Interim Guidance on Establishing
Soil Lead Cleanup Levels at Superfund Sites. OSWER Directive #9355.4-02, September.

United States Environmental Protection Agency (EPA). 1990. 40 CFR Part 61, National
Emission Standards for Hazardous Air Pollutants; Asbestos NESHAP Revision; Final Rule"
November 28, 1990.

United States Environmental Protection Agency (EPA). 1990. A Guidance on Remedial Actions
at Superfund Sites with PCBs Contamination. 9355.4-01FS. August.

United States Environmental Protection Agency (EPA) Region 10. 1992. Memorandum entitled
"Toxicity of Fuels," April 9.

United States Environmental Protection Agency (EPA) Region III. 1994. "Risk-Based
Concentration Table," November 8.

United States Environmental Protection Agency (EPA). Resource Conservation and Recovery
Act, Section 261.

Remedial Investigation of Northeast Cape February 2, 1995-2:33 PM 0 page 6-2



United States Environmental Protection Agency (EPA). Safe Drinking Water Act, 40 CFR 141,
Subpart F.

United States Environmental Protection Agency (EPA). Toxic Substance Control Act, 40 CFR
761.

United States Geological Survey. 1988. Elemental Concentration in Soils and Other Surficial
Materials of Alaska. Professional Paper 1458.

URS Corporation. 1985. United States Army Corps of Engineers Alaska District. Defense
Environmental Restoration Account. City of Gambell and Northeast Cape, St. Lawrence
Island, Alaska Volume 2 Part 8 Final Environmental Assessment, Contract No. DACAS85-85-
C-0036, Anchorage, Alaska. August, 1985.

USKH, Inc. 1993. Airport Master Plan for Gambell, Alaska Phase 1 Report, Prepared for Alaska
Department of Transportation and Public Facilities Western District. October, 1993.

Yoder-Williams, Mary. 1994. Seattle City Light (206/386-4581). Personal communication with
Victor Harris of Montgomery Watson regarding cleanup of PCB-contaminated surfaces.

Remedial Investigation of Northeast Cape February 2, 1995-2:33 PM O page 6-3



Final

REMEDIAL INVESTIGATION
Northeast Cape
St. Lawrence Island, Alaska
(Volume II - Appendices)
Contract No. Delivery Order No.
DACAR85-93-D-0011 0003 Part B

January 1995

Prepared for:

Mr. Douglas Blaisdell, Project Manager
Department of the Army
United States Army Engineer District, Alaska
Corps of Engineers
P.O. Box 898
Anchorage, Alaska 99506-0898

Prepared by:

Montgomery Watson
4000 Credit Union Drive, Suite 600
Anchorage, Alaska 99503



Appendix A



=
Appendix A

Technical Memorandum on
Field Activities

@ MONTGOMERY WATSON



APPENDIX A
LIST OF TABLES

List of Acronyms for Appendix A
A-1 Sample Plan Checklist

A-2 ENSYS Screening Results
A-3 PID Screening Results



BNA

mod metals

ppm

D

HA

Y EEERE:

List of Acronyms for Appendix A

Feet

Inches

Asbestos

Borehole

Base/neutral/acid compounds
Benzene, toluene, ethylene, xylene
British Thermal Unit

Diesel range organics

Gasoline range organics
Groundwater

Identification

Lead Paint

Modified metals

Monitoring well

Not applicable

National Environmental Testing Inc.
North Pacific Division Laboratory
Polychlorinated biphenyls

Parts per million

Quality assurance

Quality control

Rinsate

Rinsate Bow! and Scoop

Rinsate Disposable Bailer

Rinsate Decon Water

Rinsate Hand Auger

Rinsate Pump

Rinsate Split Spoon

Rinsate Teflon Dipper

Soil Boring

Sediment

Surface Sail

Surface Water

Trip Blank

Total organic carbon

Total organic halogens

Total recoverable petroleum hydrocarbons
Volatile organic compounds
Wipe



TABLE A-1
Sample Plan Checklist
Northeast Cape
St. Lawrence Island, Alasks

»
S| &
El3
4=
£ > 2
3| i3 ERER I
2 2l al o ®
%g'sig aifgaé%
x zlala HEIE HEIEIEIE
Sampleid | station| Station id | Sample depth|  Description Date Time| $[ 221 8|B| R[5 2 é I EHEIE I FIE
94NEDO124GW 0 GW124 Groundwater Primary }17/19/94 900 X X]XiX X1X X X} X
94NE00196GW 0 TB NA Trip Blank QC 71704 1900f X
94NEQCI97GW 0 TB NA Trip Blank QC 7/1984 1900 X
94NE00224GW Q GW124 Groundwater QC 7/1994 910} X X1 XX X1 X X XX
94NE0D324GW 0 |GWI124 Groundwater QA 7/1994 9208 X X1 XEX X1 X X XX
94NEQ03I96GW 0 TB NA Trip Blank QA 71794 19151 X
94NE0Q397GW 0 TB NA Trip Blank QA 7/19594 1915} X
94NECO700SD (4 SW/SDO0  [NA Sediment Primary 741394 1200 X XIXEXIXX X X
94N E00700SS 0 S500 6" Surface Soil Primary  [7/13/594 1200} X XIXIX]|X1X]1X X
94NEQ0700SW 0 SW/SDO0_ INA Surface Water Prim /1394 1200 X' XIXEX|XEX] X X
94NEDO780GW 0 RDL NA Rinsate QC 7/13/94 2100] X XIXEX]|XIX]X
94NEDO7I0GW 0__{TB NA Trip Blank QC 7/1394 22001 X X
94NEO0930GW 0 RDI NA Rinsate QA 7/13/94 2100} X XIXIXIXEX]X
94NE009S0GW 0 TB NA Trip Blank QA 7/1384 2200} X X
94NEBW158SB 4] BHBW ¢-2 Soil Boring Primary 71754 21001 X X{XtX
94NEQ02109SS 2 $5109 6" Surface Soil Primary _|7/1/94 1200 XXXt X
94NE021108S 2 $S110 6" Surface Soii Primary  17/1/94 1208 Xtx|xiX
94NE021118S 2 SS111 6" Surface Soil Primar 7/1/94 1210
94N E02090W T 2 WI090 NA 'Wipe Primary 6/25/94 1708
S4NEQ209IWI 2 WI091 NA Wipe Primary 6/25/94 1710
94NE02110WI 2 WI10 NA Wipe Primary 6/25/94 1700 X
94NE03101SS 3 55101 6" Surface Soil Primary _}6/28/94 1730, XIXIXixi X X
94NE03102SS 3 S§S102 6" Surface Soil Primary  [6/28094 1740 XIX]XIX|X X
94NED3103SS 3 S$8103 6" Surface Soil Primary  |6/28/94 1750 XIX|XtX
94NED31048S 3 S$S104 [ Surface Soil Primary  16/2894 1800
94NE03105SS 3 §$S105 6" Surface Soil Primary  |6/28/94 1810] X
94NEO4106SS 4 $8106 6" Surface Soil Primary  [6/2894 1840 XIX{XI'X
94NE04107SS 4 S$$107 6" Surface Soil Primary _ |6/28/94 1850 XX xix
94NEO4108SS 4 5108 6" Surface Soil Primary  16/28/94 1900 XIX|IxXtX
94NEDS100SS 5 §8100 6" Surface Soil Primary  |6/28/94 1700 XIX]IXFXIX X
94NED52008S 5 S$§100 6" Surface Soil QC 6/28/94 1708 XIXIXiX]|X X
J4NEQS300SS 5 SS10G 6" Surface Soil QA 6/28/94 1710 X{X{IXiX{x X
94NED6032SB 6 BH 6-1 2-4 Field Screen 7/1494 2015
34N E06033SB [ BH 6-1 7.5-95 Field Screen 7/1494 2045
94NE06100SD 6 SW/SD100 INA Sediment Primary 6/26/94 1030 XIX]XIEX|XEX X
94NED6100SW 6 SW/SD100 [NA Surface Water Primary 6/26/94 1030 XIX[XIX]XIX X
9INED6112SS -] S5S8112 6" Surface Soil Primary _ 17/1/94 1215 XIXIXiX]lXt X X
94NEO6113S8 [ SS113 6" Surface Soil Primary  {7/1/94 1220 XIXIXIX| XX X
94NE06114SS 6 S$8114 6" Surface Soil Primary _ [7/1/94 1225 XIX|XIX]Xi X X
94NE06115SD [ SW/SD115 _INA Sediment Primary 773194 1015 XIXIX|X]| XX X
94NE06115S8 6 SS115 6" Surface Soil Primary  |7/1/94 1230 XIX|XIX]XIX X
94NED61155W 6 SW/SD115 _INA Surface Water Primary 17/3/94 1015 XIXIXIXIXtX X
94NED6116SS 6 SS116 6" Surface Soul Primary  {7/1/94 1235 XIXiX|X| XX X
94NE061178S 6 SS117 6" Surface Soil Primary _ [7/1/94 1240 X{IX|XIXIXiX X
94NED6119GW [ Gw119 Groundwater Primary {7/16/94 1900} X XIX|X| XX X
94ANED6120GW 6 GW120 Groundwaier Primary [7/19/94 2000 X
94NED6152SB 6 BH6-1 4-6' Soil Boring Primary 71594 1000 X X]XIXIXEX X
94NE06153SB 6 BH6-2 2-4 Soil Boring Primary 7/1594 15151 X XIXi{X|X|X X
94NED615458B ] BH 6-3 2-4' Soil Boring Primary 71694 1955] X X1 XXt Xt X X
94NED6217SS 6 $5117 6" Surface So0il QC 7/1/94 1240 XIXIXIX]| XX X
94NE06253SB 6 BH 6-2 -4 Soil Boring QC 7/15/94 1515F X XIXIEXIXIX X
94NED631758S 6 S$S117 6" Surface Soit QA 711/94 1240 XIX|XiIX]XIX X
94NE06353SB 6 [BHS6-2 2-4 Soil Boring QA 7/15/94 1518t X XXX XX X
Q4NEO7028SB 7 BH 7-1 2-4 Field Screen 7/1004 1420 X1 X
94NE07029SB 7 SB029 Field Screen Conf. 7/1194 1000 X X XX
94NE070298B 7 BH7-2 2-4' Field Screen 7/1194 915 X1 X
94NE07030SB 7 BH7.3 2-4' Field Screen Conf. 7194 1100 X X XX
94NEQ7031SB 7 BH7-4 2-4' Field Screen Conf. 711294 1115 X X XiX
94NEO71DISD 7 SWISDID! INA Sediment Primary 6/26/94 1100, XIXIXIXIXIX]X X
9ANEQ7101SW 7 SW/SD101 |NA Surface Water Primary {6/26/94 1100 XIXIXIEX]XIX]1X X
JINEOTIOISW 7 SW/SDIOL _{NA Surface Water Primary [7/2/94 gis XX
94NEQ7102SD 7 SW/SDI102 _|[NA Sediment Primary 6/26/94 1400 X XXX X|X]X X
9ANEO71028W 7 SW/SD102 INA Surface Water Primary [6/26/94 1400 XEX{XiX]IXix!|X X
94NEQ71038SD 7 SW/SD103 INA Sediment Primary 6/26/94 1500 XIX)XEX]IXIX] X X
94NEQ7103SW 7 SW/SD103 |NA Surface Water Primary |6/26/94 1500 X{XI XX XXX X
SINEO7118GW 7 GW118 Groundwater Primary [7/16/94 1800 X X[ XX X1 X X
94NE0711888 7 SS118 [ Surface Sosl Primary  17/1/94 1600




TABLE A-1

Sample Plas Checklist

Northeast Cape
St. Lawreace Island, Alaska
—_—r—-r—-v
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S| &
2|3
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. £ =32
K = 3 2
=833 HHEHEEBE
» = ] = = D= sl oS
Sample id | station] Station id | Sample depth Description Date ﬁ g .§ [ i E E E :% g ,30 }_ é _§: |§ % 3 §_ 5 ¥
94NE07119SS 7__|ss119 6" Surface Soil Primary _[7/1/94 XEX|{XEXI XX X : B
94NED71208S 7__|ss120 6" Surface Soil Primary _ |7/1/94 xExixbxixpxt xEo ] X
94NEDT7121SS 7__Issi21 6" Surface Soil Primary [7/1/94 xIXIxpxlxpxixf -|x[
94NE071228S 7 __Issi22 6" {Susface Soil Primary [7/1/94 XEXIXExIxExI xp:o 1 xv
94NE07123SS 7__|ss123 6" Surface Soil Primary _[7/1/94 | X EXT X EXTXEXT X X
94NE07124SS 7__|ss124 6" Surface Soil Primary _[7/1/94 sl XEXIXEXTXEX] X X
94NE0714388 7__|BH7-1 9.5-11.5' Soil Boring Primary _[7/10/94 15101 X x| xElxEX]XT
94NE07144SB 7__|BH?-1 14.5-16.5 Soil Boring Primary _|7/10/94 1530} - X X I
94NEQ714558 7__{BH7-1 24.5-26.5 Soil Boring Primary __[7/1094 1700] X X :
94NEQ71465B 7__|BH?-1 20.31" Soil Boring Primary __17/1094 1750} = = XX} X
94NE07147SB 7_IBH7-2 9.5-11.5' Soil Boring Primary _ [7/11/94 1030} X X i
94NED7148SB 7__|BH7-2 14.516.5 Soil Boring Primary __[7/11/94 1130} I X EX]XEX]XECTX
94NE07149SB 7 _|BH73 4-6' Soil Boring Primary __[7/1194 1645} % x| xbs xEx]{x}:
94NEO7150SB 7__|BH7-3 9.5-11.5' Soil Boring Primary _ [7/11/94 1700f.. : T X - Xt i
94NE07151SB 7_[BH7-4 9.5-11.5" Soil Boring Primary _|7/12/94 niskx xlxbx[xpxl x X
94NE07151SB 7__|BH7-4 9.5-11.8 Soil Boring Primary [7/1594 3o - X|{X}x
94NE07151SB 7_IBH7-4 9.5-11.5' Soil Boring Primary _ [7/15/94 B - i X
94NEO7188GW 7__|RSS NA Rinsate QC 7/1194 xIxEx[xEx[XE-Tx
94NED7195GW. 7__|tB NA Trip Blank QC /1694 X - -
94NE07201SD 7__[swrsD10t _INA Sediment QC 626194 XIXEXIXEX] X X
04NE07201SW 7__|swsDio1 _[NA Surface Water QC 6/26/94 XIxix|xix|xE [x
94NEO7201SW 7__|swssDiot_[NA Surface Water QC 772194 LAXE 1o ]
94NE07224SS 7__|ss124 6" Surface Soil QC 7194 X XEX]IXEX]XE X
94NE07251SB 7_|BH7-4 9.5-11.5' Soil Boring QC 71594 i : X x{x
94NEO7301SD 7__[SWADI101_INA Sediment QA 62694 xIxpbx]xpx] x X i
94NE07301SW 7__|swssD101_|NA Surface Water QA 6/26/94 ] xEx]xpExIxpolx
94NE073248S 7__|ssi24 6" Surface Soil QA 7/1/94 x| xix]|x|x X )
94NE07351SB 7 _|BH7-4 9.5-11.5' Soil Boring QA /1594 i ) XixI'x
94NEOT383GW 7__IRsS NA Rinsate QA 771194 XX PxixpIxix X : :
94NEQ7395GW 7__ITB NA Trip Blank QA 7/1694 X - L
94NE09034SB 9 [BHO-2 46 Field Screen 7/1604 ] i X1x
94NE09035SB 9 [BHO-3 2-4' Field Screen 71794 i - XiX
94NED9104SD 9 _|swrisDio4 INA Sediment Primary 6/26/94 ool x x| xEx] x x| x X -
94NED9104SW 9 [sw/sD104 [NA Surface Water Primary [6/26/94 1600 ] XEX]I X EX] XPX] X x|
94NEDI105SD 9 |swiD105 |NA Sediment Primary 62604 s3] xEx{xbExd xpxl x X
9aNE91058W 9 [SW/SD104_[NA Surface Water Primary 16726894 1630 XExIXExX{xpx] x X
94NED9106SD 9 [SW/SD106 |NA Sediment Primary 6/26/94 700k ] X EX ] XEX[XEX] X X
04NED9106SW 9 [SW/SD106_[NA Surface Water Primary [6/2694 1700 I Xix|XEX[XFX[X X
94NE09121GW 9 |Gwi21 Groundwater Primary _|7/1794 1200] X X[ xXiXx x| x}
94NEDQ122GW. 9 |Gwi22 Groundwater Primary |7/18894 1400{ X X X x| x X
S4NED9122GW 9 lgwin Groundwater Primary |7/19/94 1800} : ol xt
94NED9122GW. 9 |Gw122 Groundwater Primary [7/1994 1900} = X 1
94NE09123GW 9 Igwi23 Groundwater Primary {7/1994 300} X X|{XEX X XE ] X
94NE09123GW. 9 |Gwi23 Groundwater Primary [7/1994 1800] - s xt
94NE09138SS 9 [ss138 6" Surface Soil Primary __[7/3/94 800 xIxIxixIxIx/xi Ix
94NE09139SS 9 [ss139 6" Surface Soil Primary _[7/3/94 805 xIxIxix]xbPx|x X1
94NED9140SS 9 [Ss140 6" Surface Soil Prim 7/3/94 810) xExixix] xpx| x X
94NED9141SS 9 [sS141 6" Surface Soil Primary _|7/3/94 815 XIxXIXEX|[XEX][x X |
94NED9155SB 9 [BHO9-1 0-2 Soil Boring Primary _[7/16/94 1430] X xixpx[xpxlx X |
94NE0915658 9 |BH9-2 4.6' Soil Boring Primary _ [7/16/94 2015]: % X xEX]xEX] X X
94NED9157S8 9 |BH9-3 02 Soit Boring Primary __|7/17/94 900] X xlx x| xix]x X
94NED9241SS 9 |ss114 5" Surface Soil QC 713194 s XEXIXEX|[XEx|xh o ]X
94NE092555B 9 {BHO-1 02 Soil Boring QC 7/16/94 1430]: X ¥ xbExixix]x X
94NED9341SS 9 Issial 6" Surface Soil QA 7/3/94 sispocl xExIx il xbx| xp x|
94NED93555B 9 [BH9-1 0-2' Soil Boring QA 71694 14300 X xIXExX[xEx]X X
94NE10100SB 10 [BH 101 0-2' Soil Boring Primary _|6/2594 1630} X X|xpx]xlx X
94NE10101SB 10_[BH 101 2-8' Soil Boring Primary _[6/2594 1648 x| Xk X X
94NEI0102GW 10_lgwio2 Groundwater Primary_|7/3/94 1530] X x| xEx|xFx]x}:
94NE10102SB 10_|BH10-1 46" Soil Boring Primary _[6/2504 1707] X XX xXEX X
94NE10103SB 10 _|BH102 |02 Soil Boring Primary __}6/26/94 1530 X X xpix]xlx X
94NE10104SB 10_[BH10-3 |02 Soil Boring Primary _ 16/26/94 1615} X X xXEXI XX X
94NE101055B 10 _[BH104 |02 Soil Boring Primary _[6/27/94 1000} X XIxEx]xix X
94NE10106SB 10 [BH10-4 2545 Soil Boring Primary _ [6/2794 1000 : ] x{x[x
94NE101065B 10 _[BH104 [2.54.5 Soil Boring Primary _[6/2794 1020 X
94NE10108SD 10 |SW/SD108_[NA Scdiment Primary 6/29/94 915 X[ x| xkx
94NE10108SW 10 [swzsD108 [NA Surface Water Primary [6/2994 915 X[ x| XX
94NE10109SD 10 [SwssD109 [NA Sediment Primary 6/29/94 ol I xIXIxEx| XX X
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Sample Plaa Checklist
Northeast Cape
St. Lawrence Island, Alaska
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94NE10109SW 10 ISW/SD109 INA Surface Water Prim 6/29/94 930 XIXIXEX]| XX X
94NE10110SD 10 [SW/SD110 [NA Sediment Primary 6/2994 945 XIXIXiXIXtX X
94NE10110SW 10 |SW/SD110_INA Surface Watet Prim 6/20/94 945 XEXIXIX]| XX X
94NE10116SD 10 [SW/SD116 [NA Sediment Primary 7/3/94 1115 XEXIXIX]1XiX X
94NE101168W 10 ISW/SD116 _INA Surface Water Prim: 7/3/94 1115 XIXIXIEX]IXEX X
94NE10117SD 10 |SW/SD117 |NA Sediment Primary 7/3194 1218 XiXI XX XX X
94NE10117SW 10 |SW/SD117 INA Surface Water Primary |7/3/94 1215 XX XEX|I XX X
94NE1012588 10 _ |SS125 6" Surface Soil Primary  }17/2/94 1700 XiX|XIXIXIX X
94NE10126SS 10 ]SS126 6" Surface Soil Primary ]7/2/64 1705 XX XEX] XX X
94NE101278S 10 |S8127 6" Surface Soil Primary  {7/2/94 1710 XX XiX| XX X
94NE101288S 10 ISS128 6" Swrface Soil Primary  17/2/94 1715 XIX]IXEXIXEX X
94NE1012988 10 {SSi29 6" Surface Soil Prumary  {7/2/94 1720 X XXX XX X
94NE1D130SS 10 ISS130 6" Surface Soil Primary  [7/2/94 1725 XIXIXEX] XX X
94NE101318S 10__ISS131 6" Surface Soil Primary  {7/2/94 1730 XIXIXEX|X1 X X
94NE1013258S 10 188132 6" Surface Soil Primary  17/2/94 1735 XIXIXEX ] XX X
94NE101338S 10 |SS133 [ Surface Soil Primary  |7/2/94 1740 XIXIXIX]| XX X
94NE10134SS 10 ]SS134 6" Surface Soil Primary _ 17/2/94 1750, XIXIXEX] XX X
94NE10186GW 10 |RHA NA Rinsate QC 7/1094 2100 X XXX X
94NEIDI00SW 10 |TB NA Trip Blank QC 6/29/94 1000 X1 X
94NELI0192GW 10 {TB NA Trip Blank QC 7/10/94 2200 XEXIXEXIX|X
94NE10203SB 10 |BH10-2 0.2' Soil Boring QC £/26/94 1530} X XIXIX]| XX X
94NE10210SD 10 |SW/SD110 |[NA }Sediment QC 6/29/94 945 XIXIXIX]| XX X
QINE1D210SW 10 jSW/SD110 _|NA Surface Water QC 6/2994 945 XIXIXixXIxXlX X
94NE10234S8 10 |SS134 [ Surface Soil QC 71294 1750 XIXIXIX{ XX X
94NE1030358 10 IBH 10-2 0.2 Soil Boring QA 6/26/94 1530} X XIXEXEXEX X
94NE10310SD 10 |SW/SD110 |NA Sediment QA 6/29/04 945 XIXIXIX]IXIX X
94NE10310SW 10 {SW/SD110 iNA Surface Water QA 6/29/94 945 X{XIXIXI XX X
94NE10334SS 10 |SS134 6" Surface Soil QA 71294 1750 XX XIX{XX X
94NE10386GW 10 {RHA NA Rinsate QA 7/1094 2130t X XX X{XiX
Q4NEI0390SW 10 _|TB NA Trip Blank QA 6/29/94 1000 X1 X
94INELI0392GW 10 {TB NA Trip Blank QA 71004 22001 X X
94NEI1391GW 10 |TB NA Trip Blank QC 7/4/94 1000 XX
94NEIGI103GW 11 GW103 Groundwater Prim 7/5/94 1830 XiX{XiX
94NE11001SB 11 BH 11-1 2-4' Field Screen 6/25/94 1145
94NE11002SB 11 BH 11-1 9.5-11.8 Field Screen 6/25/94 1430
94NE11100GW 11 GW100 Groundwater Primary [7/3/94 1500 X XIX|X
J4NEI110IGW 11 GW101 Groundwater Prim 7/3/94 15158 X XXX
94NE11107SB 11_[BH11-2__ oY Soil Boring Primary __|6/27/94 1245 X[ X[ x| x
94NE11108SB 11 BH 11-2 2-4 Soil Boring Primary 6/27/94 1300 X{X{iXix
94NE11109SB 11 BH11-3 0-2' Soil Boring Primary 6/27/94 1645 XIX|X|X
94NEI1110SB 11 BH (1.3 3-4' Soil Boring Primary 627194 1710 X{X{X}X
94NE11111SB 11 BH11-3 4-6' Soil Boring Primary 6/21/94 1720 XIXIXEX
94NEI1112SB 11 BH 11-3 9.5-11.5 Soil Boring Primary 6/27/94 180G XX XiX
94NE1111338B 11 BH11-3 14.5-16.5 Soil Boring Primary 6/27/94 1117
94NE11113SB 11 BH 11-3 9.5-11.5 Soil Boring Primary 6/18/94 1117
94NE1113588 11 $8135 6" Surface Soil Primary  |7/2/94 1755 XIX|IXIXIXIX X
94NE11136SS 11 58136 6" Surface Soil Primary  [7/2/94 1800 XX XIXIXIX X
94NE1113788 11 $8137 6" Surface Soil Primary _|7/2/94 1805 XIXIXIX|XIX X
94NE11180GW 11 RDS NA Rinsate QC 7/4/94 16201 X X|IXEX|XIX] X X
94NE11182GW 11 RP NA Rinsate QC 7/5194 1100 X XIXiX{XpXxiXx X
94NE11184GW 11 RBS NA Rinsate QC 7/4/94 1740 X XIXIXIXIEX]|X X
0NEILI9IGW | 11 [TB NA Trip Blank QC 713194 2100} X X
94NE11380GW 11 RDB NA Rinsate QA 7/14/94 1620 X XIXIXIXEX[X X
94NE11282GW 11 RP NA Rinsate QA 7/5/94 11008 X XIXIX]|XEXIX X
94NE11384GW 11 RBS NA Rinsate QA 7/14/94 1740} X X[ XEXIXIX]X X
94NE11391GW 11 TB NA Trip Blank QA 7/3/94 2100} X X
94NE11391GW 11 TB NA Trip Blank QA 7/4/94 1000 XX
94NE130075B 13 BH13-1 2-4' Field Screen 6/30/94 1000 X
94NE13008SB 13 BH 13-1 9.5-11.5 Field Screen 6/30/94 1040 X
94NE13009SB 13 BH 13-1 14.5-16.5 Field Screen 6/30/94 1100 X
94NE13010SB 13 BH 13-2 2-4 Field Screen 6/30/94 1425 X
94NE13011SB 13 BH 132 9.5-11.5 Field Screen 6/30/94 1600 X
94NFE13012SB 13 |BH13-3 2-4' Field Screen 6/30/94 1758 X
94NE13103W] 13 [wrio3 NA Wipe Primary 6/25/94 1615 X
94NE13104WI1 13 {wno4d NA Wipe Primary 6/25/94 1620 X
94NE13105WI1 13 |wnos NA Wipe Primary 6/25/94 1635 X
94NE13106GW 13 jGW106 Groundwater Primary }7/6/94 150K} X
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94NE13107GW 13 |GW107 Groundwater Primary {7/6/94 XX XF Xk i 2 G o 25 g
l?‘NElSlZ&SB 13 {BH13-2 4-6' Soil Boring Primary _ 16/30/94 Xlxix
94NE13125SB 13 _IBH13-3 4-6' Soil Boring Primary _ 16/30/94 XEX] X
94NE13126SB 13 |BH 13-3 9.5-11.5 |Soil Boring Primary  16/30/94 X X)X
94NE13142SS 13__ISS142 6" Surface Soil Primary  |7/4/94 XiX1X
94NE13143SS 13 |SS143 6" Surface Soil Primary 7/4/94 X X1 X |-
94NE13144SS 13 [SS144 6" Surface Soil Primary 17/4/94 X X X
94NE131458S 13 |SS145 6" Surface Soil Primary _j7/4/94 i
94NE13204WI 13 |WII04 NA Wipe QC 6/25/94
94NE132255B 13 _|BH13-3 4-6' Soil Boring QC 6/30/94 X X
94NE13304WI 13 |WIio4 NA Wipe QA 6/25/94 K
94NE1332558 13 IEH 13-3 4-6' Soil Boring QA 6/30/94 X
94NE14100WI 14 {WI100 NA Wipe Primary 6/2594
94NE15013SB 15 _|BH 151 4-6' Field Screen 7/1/94 L
94NE15014SB 15 |BH 151 14-16' Field Screen 7/1/94 L
94NE15108GW 15 |GW108 Groundwater Primary 7/6/94 XX X X
94NE15127SB 15 IBH15-1 9.5-11.5 Soil Boring Primary  {7/1/94 XIX]X|EX
94NE151278B 15 (BH15-1 9.5-11.5' Soil Boring Primary 7/1/94 i L X1 X[X
94NE151285B 15 |BH 15-1 14-16 Soil Boring Primary 7/1/94 s 5 "
94NE1514658 15 |SS146 6" Surface Soil Primary  7/4/94 X "X X X
94NE15147SS 15 |SS147 6" Surface Soil Primary  |7/4/94 XIX| XX
94NE15148SS 15 _|SS148 6" Surface Soil Primary {7/4/94 XIx|xix
94NE151498S 15 |SS149 6" Surface Soil Primary  17/4/94 X |X] XX
94NE152498S 15 |SS149 6" Surface Soil QC 7/4/94 XIx]x{x
94NE15349SS 15 {88149 6" Surface Soil Primary  |7/4/94 XExXixix :
94NE16020SB 16 |BH16-1 2-4 Field Screen 71294 e X
94NE16021SB 16 'B_H 16-1 9.5-11.8 Field Screen 71294 X
94NE160225B 16 [BH 162 2-4' Field Screen 7/3/94 X
94NE16023SB 16 |BH 16-2 7-9 Field Screen 7/3/94 i L-X
94NE16024SB 16 |BH 16-3 2-4' Field Screen 7/3/94 o i X
94NE16109GW 16 [GW100 Groundwater Primary {7/1004 1200} X XX X s
94NE16110GW 16 JGW110 Groundwater Primary 17/1094 12104 X XX X
94NEI611IGW 16 |GW111 Groundwater Primary {7/1094 12201°X XX X
94NE16131SB 16 |BH16-1 0-2' Soil Boring Primary _ |7/2/94 1615{"X XEX| X}
94NE16132SB 16 |BH16-2 4-6' Soil Boring Primary  17/3/94 11200 X i XXX} : :
94NE16132SB 16 |BH16-2 46 Soil Boring Primary  |7/3/94 1120} .- - ¥ - ks s X] XX j
94NE16133SB 16 |BH 16-2 7-9 Soil Boring Primary _ |7/3/94 1135} O s : it G - : = e .95
94NE16134SB 16 |BH 16-3 0-2' Soil Borins Primary 7/3194 1500} X o] X PX] X ES - S 3 5
94NE161355B 16 |BH16-3 3-10 Soil Boring Primary 7/3/94 1600} X XIX{ X}
94NE16156SS 16 |{SS156 [ Surface Soil Primary ]7/5/94 1000} X{X| X
94NE161575S 16 |SS157 6" Surface Soil Primary  [7/5/94 1005 XI'X| X
94NE16158SS 16 |SS158 [ Surface Soil Primary [7/5/94 1010 XEX]| XE
94NE16159SS 16 |SS159 6" Surface Soil Primary  17/5/94 1013 XiX| X|:
94NE16160SS 16 |88160 6" Surface Soil Primary 7/5/94 1015 XPX{X
94NE16161SS 16 _|SSi61 6" Surface Soil Primary  {7/5/94 1020 XXX
94NE161638S 16 |SS163 6" Surface Soil Primary  |7/5/94 1030 XIX1X
94NE16164SS 16 158164 6" Surface Soil Primary  |7/5/94 1035} - X1X1X
94NE16231SB 16 {BH 16-1 0-2' Soil Boring QC 7/12/94 16151 X XXX
94NE16264SS 16 {SS164 6" Surface Soil QC 7/5/94 1035 XIX]X
94NE16331SB 16 |BH 16-1 0-2' Soil Boring QA 77294 1615] X XX X
94NE16364SS 16 |SS164 6" Surface Soil Primary  17/5/94 1035 XPX| X
94NEI7101WI 17 Wl NA Wipe Primary 6/25/94 1605 XX -
94NE17102WI 17 |who2 NA Wipe Primary 6/25/94 1610 X X
94NE171658S 17 ’ES]65 6" Surface Soil Primary |7/5/94 1040 X X
94NE19003SB 19 {BH 19-1 24 Field Screen 6/2804 1718 o X
94NE19015SB 19 {BH 19-2 2-4' Field Screen 7/1/94 1420: X
94NE190165B 19 [BH 19-2 9.5-11.5" Field Screen 7/1/94 1500 X
94NE19017SB 19 |BH19-2 14.5-16.5 Field Screen 7/1/94 15154 - o . ’ X
94NE19104GW 19 |GW104 Groundwater Primary |7/5/94 17301 | X IX | X | X X
94NE19106W1 19 |WIltos NA Wipe Primary 6/25/94 1640 - - X
94NE19107W1 19 |wno7? NA Wipe Primary 6/25/94, 1645 g A L 3 - X
94NE19108W] 19 |wIiog NA Wipe Primary 6/2594 1650 5 X E
94NE19109WI 19  |WI109 NA Wipe Primary 6/2594 1655} i . X
94NE19114SB 19 |BH 19-1 0-2' Soil Boring Primary _ {6/28/94 1700 XiX]| XX X B
94NE191158B 19 IBH 19-1 4-6' Soil Boring Primary  16/28/94 1730} XIX|xi-X X
94NE19116SB 19 |BH 19-1 9.5-11.5" Soil Boring Primary  [6/29/94 945 XIX]| XX X i
94NE19117GW 19 |GW117 Croundwater Primary 7/11/94 1300 XiX|XIX X
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94NE19117GW 19 {GW117 Groundwater Prim 7/11/54 1300 XX
94NE19129SB 19 |BH 19-2 14.5-16.5 Soil Boring Primary 7/1/94 1515 X1XIX X
94NE191508S 19 _|SS150 6" Surface Soil Primary  17/4/94 1240, XXX X
94NE19151SS 19 |SS151 6" Surface Soil Primary  [7/4/94 1245 XIX| XX X
94NE19152S8 19 JSS152 6" Surface Soil Primary  17/4/94 1250 XIX{ XX X
94NE191538S 19 |SS153 6" Surface Soil Prim 7/4/94 1255 XX Xi X X
94NE191548S 19 ISS154 6" Surface Soil Primary {7/4/94 1300 XIX{XiX X
94NE191555S 19 1SS155 & Surface Soil Primary  17/4/94 1305 X X1 XEX X
94NE210255B 21 BH21-1 2-4' Fieid Screen 714194 930 X
94NE21026SB 21 BH 21-2 24 Field Screen 7/4/94 1420 X
9aNE21111SW 21 SW/SD111 _|INA Surface Water Prim: 6/29/94 1000 XIX|XEX]IXEX]X
94NE211128D 21 SW/SD112 INA Sediment Primary 6/29/94 1015 XXX XIXIX[X
94NE211128W 21 SW/SD112 |NA Surface Water Prim. 6/2994 1015 XIXIXEX]| XXX
94NE21113GW 21 GW113 Groundwater Pnimary [7/10/94 1300} X X| XX X1 X
94NE21114GW 21 GW1i4 Groundwater Primary [7/10/94 13108 X XXX X! X
94NE211365B 21 BH21-1 0-2' Soil Boring Primary 7/4/94 9300 X XX XXXl X
94NE21137SB 21 BH 21-2 0-2' Soil Boring Primary T7/4/94 1400f X KIXEXIXEX[X
94NE21138SB 21 BH 21-2 4-6 Soil Boring Primary 7/4/94 1450 X X X|X[XIX|X
94NE21139SB 21 BH21-3 0-2' Soil Boring Primary 7/4/94 13001 X XXX XEX|X
94NE211668S 21 SS166 [ Surface Soil Primary ]7/5/94 1045 XIXIXIXIXEX]X
94NE21167SS 21 SS167 6" Surface Soil Primary _ 17/5/94 1050 XIX|IXIX]X1X]X
94NE211638SS 21 SS5168 6" Surface Soil Primary _|7/5/94 1055 XEX{XIXIXEX[X
94NE21139SW 21 RTD NA Rinsate QC 7/11/94 2200 XIXIXIX]| XXX
94NE21268SS 21 SS168 6" Surface Soil QC 7/5/94 1055 XIX|IXiX]{XIX|X
E4le 36858 21 55168 6" Surface Soil Primary  ]7/5/94 1100 XIX]XEX|XEX] X
94NE21389SW 21 RTD NA Rinsate QA 7/11/94 2200 XIXIXEX]IXIX]X
94NE22018SB 22 [BH22-1 2-4' Field Screen 7/1/94 1818, X
94NE22019SB 22 |BH22-1 20.5-31.% Field Screen 7/1/94 2000 X
94NE22112GW 22 IGW112 Groundwater Primary §7/10/94 1230 X| XX
94NE22130SB 22 |BH22-1 24.5-26.8 Soil Bonng Primary 7/1/94 1918 X]1 X
94NE22169SS 22 188169 6" Surface Soil Primary  |7/5/94 1100 XIXIXEX
94NE22170SS 22 185170 6" Surface Soil Primary  17/5/94. 1103 XIX]IXIX]Xt X
94NE23162SS 23 jSS162 6" Surface Soil Primary _|7/5/94 1115 X
94NE23171S8 23 ISS171 6" Surface Soil Primary |7/5/94 1110 X{X
94NE23172S8 23 |Ss172 6" Surface Soil Primary _ |7/5/94 1120 XIX]XEX| xXxtx X
94NE24027SB 24 {BH24-2 2-4' Field Screen 715194 1800 X
94NE24113SD 24  |SW/SD113 INA Sediment Primary 6/2994 1030 XIX]XIX]XIX X
94NE24113SW 24 ISW/SDI113 |NA Surface Water Primary [6/2994 1030 XIX|IXEX| XX X
94NE24 [ 15GW 24 IGWI11S Groundwater Primary {7/1(/94 1200f X XX X[ XX X X
94NE24115GW 24 |GWI115 Groundwater Primary |7/11/94 1200 XX
94NE24116GW 24 [GW1l6 Groundwater Primary 7/11/54 12301 X XXX XX X
94NE24140SB 24 |BH 24-1 0-2 Soil Boring Primary 715194 1530} X X]IXIX]IX}X X
94NE24141SB 24 |BH24-2 2-4 Soil Boring Primary _[7/5/94 1800] X XIXIX|IXtX X
94NE24141SB 24 [BH24-2 2-4 Soit Boring Primary _ {7/5/94 1800, X1 X[ X
94NE24141SB 24 |BH 24-2 2.4 Soil Boring Primary | 7/5/94 1800 X
94NE241425B 24 IBH 24.3 0-2' Soil Boring Primary  17/6/94 1045) X XIXIX[X]X X
94NE24173SS 24 $§5173 6" Surface Soil Primary  {7/5/94 1125 XX XiX{Xix X
94NE24174S8 24 §5174 6" Surface Soil Primary  |7/5/94 1130 XIXIXIX|I XX X
94NE24175SS 24 |§85175 [ Surface Soil Primary  17/5/94 1135 XIXIXIX]X}X X
94NE24215GW 24 JGWI11S Groudwater QC 7/1194 12008 X X XXXt x X
94NE24315GW 24 |GWIIS Groundwater QA 7/1194 12008 X XXX XX X
94NE25114SD 25 |SW/SD114 |NA Sediment Primary 6/29/94 1045 XIX]XIX]IXxXiXx X
94NE25114SW 25 [SW/SDI114 INA Surface Water Primary [6/29/94 1045 XX XXXt X X
94NE251768S 25 |8S17¢ 6" Surface Soi) Primary _ |7/5/94 1140 XX XX XX X
94NE25177SS 25 _Iss177 [ Surface Soil Primary  |7/5/94 1148 XEXIXIX| XX X
94NE251785S 25 |SS178 6" Surface Soil Primary _ {7/5/94 1150 X
94NE270055B 27 BH 27-1 14.5-16.5 Field Screen 6/2094 1500 X
94N E27006SB 27 BH 27-2 2-4 Field Screen 612994 1815 X
94ANE27105GW 27 JGWI10S Groundwater Primary ]7/6/94 1830 XXX X X
94NE27117SB 27 BH27-1 0-2' Soil Boring Primary _ [6/2994 1345 XIXIX|X X
94NE2711858 27 BH 27-1 2-4' Soil Boring Primary  {6/29/94 140X} X XXX X
94NE27119SB 27 BH 27-1 4-6' Soil Boring Primary  |6/29/94 1430 XIXIXiX X
94NE27120SB 27  |BH 27-1 9.5-11.5 Soil Boring Primary  {6/29/94 1450 XX XX X
94NE27121SB 27 _|BH27-2 Q0.2" Soil Boring Primary 62994 1800 X|X]| XX
94NE271225B 27 BH 27-2 4-6' Soil Boring Primary  |6/2054 1830 XX XIX
94NE271235B 27 _IBH27-2 9.5-11.58 Soil Boning Primary  16/20/04 1848 XX XtX
94NE271798S 27 |SS179 6" Surface Soil Primary  [7/5/94 1155 XXX X
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94NE27180SS 27 _|ss180 6" Surface Soil Primary [7/5/94 XX xX|X: 2 s R ; i Bt
94NE27181SS 27_|ssist 6" Surface Soil Primary _]7/5/94 xExl xpx:
94NE271825S 27__|ss182 6" Surface Soil Primary _|7/5/94 XIPxX|{xEX
94NE27205GW 27 _|Gw10s Groundwater QC 7/6/94 XEx{xix
94NE272185B 27__{BH27-1 2.4 Soil Boring QC 6/2094 XIxIxX|X
94NE2T305GW. 27 _|GW10S Groundwater QA 7/6/94 xEx]xhx
94NE27318SB 27 [BH27-1 2-4' Soil Boring QA 6/29/94 XIXIxXbx
94NE27107SD 27 __[swrsDi107_NA Sediment Primary 62994 XXX X
94NE27107SW 27 _|swssD107_[NA Surface Water Primary (6/2994 XxIxlx :
94NE19004SB 119 |BH19-1 14.5-16.5 Field Screen 6/2004  C = X
94NEO7300SW NA_ITB NA Trip Blank QA 6/26/94 =i X EX :
94NEQO190SW NA _{TB NA Trip Blank QC 62694 2100{ - XXt e
94NED1001AS *1__[As001 NA ACM 712094 800} = X
94NEO1002AS *1__|AS002 NA ACM 72094 g10}- iX
94NEQ1003AS *1__]Asoo3 NA ACM 772004 820} - | X
94NE01004AS *1_|Asoo4 NA ACM 712084 830} : X
94NEO1005AS *1__|AS005 NA ACM 7120094 840} X
94NEOI006AS *1_[As006 NA ACM 772094 8sol: X
94NED1007AS *1__|Aso07 NA ACM 7120094 900} - X ]
94NED1008AS *1__JAsoos NA ACM 772094 910 X
94NEO1009AS *1__JAS009 NA ACM 712094 920] : X
94NED1010AS *1_AS010 NA ACM 7120094 930} X
94NEDIO11AS *1_lAso1} NA ACM 7720194 940} . X
94NED1012AS *1 |As012 NA ACM 772094 950} X
94NED1013AS *1_|As013 NA ACM 72094 1000 X
94NED1014AS *1 |As014 NA ACM 7120194 10101 X
94NEO1015AS *1_1ASO1S NA ACM 712094 1020} = X
94NEO1016AS *1_|As016 NA ACM 712094 1030} X
94NEO1017AS *1__|aso17 NA ACM 72094 1040 X
94NEQ1018AS *1_|Aso18 NA ACM 7720094 1050} X
94NEO01019AS *1__|As019 NA ACM 712094 1100f .- X
94NED1020AS *1_|Aso20 NA ACM 772094 1110} X
94NEQ1021AS *1__|aso21 NA ACM 712094 1120} X
94NED1022A8 *1_|As022 NA ACM 772094 1i30f - X
94NED1023AS *1_|Aaso23 NA ACM 712094 1140} X
94NEDI1024AS *1_ |AS024 NA ACM 712004 1150 X
94NED1025AS *1_[AS02S NA ACM 712004 1300} X
94NEO1026AS *1_|Aso2s NA ACM 712094 1310- X
94NEO1027AS *1_|As027 NA ACM 772094 1320 - X
94NEO1028AS *1_|Aso2s NA ACM 7120094 1330} X
94NEDI029AS *1__|ASO29 NA ACM 772004 1340 X
94NEO1030AS *1_|Asa30 NA ACM 720094 1350 X
94NEO1031AS *1_ |AS031 NA ACM 72094 1400f . X
94NEO1032AS *1_|AS032 NA ACM 712094 1410 X
94NEO1033AS *1_|AS033 NA ACM 712094 1420} - X
94NEQ1034AS *1_|AS034 NA ACM 7120094 1430} X
94NEO1035AS *1 _[AS03S NA ACM 7120094 1440 X
94NEO1036AS *1__[As036 NA ACM 712094 1450 X
94NED1037AS *1_|AS037 NA ACM 712094 1500} - - X
94NED1038AS =1 1AS038 NA ACM 712094 1510) X
94NED1039AS *1_|AS030 NA ACM /2094 1520} X
94NED1040AS *1__|AS040 NA ACM 712094 1530]" X
94NED1041AS *1_|Aso41 NA ACM 7120094 1540} X
94NEO1042AS *1_|AS042 NA ACM 7720094 1550] - X
94NEOL043AS *1_{AS043 NA ACM 7120094 1600%: X
94NED1044AS *1  |ASO44 NA ACM 720094 1610 X
94NEDI045AS *1__|AS043 NA ACM 7120194 16201 X
94NEQ1046AS *1__|Asods NA ACM 7720094 1630 X
94NED1047AS *1_|AS047 NA ACM 712094 1640 X
O4NED1048AS *1 _|AS048 NA ACM 712094 1650] X
94NEQ1049AS *1_ [AS049 NA ACM 712094 1700) X
94NEO1050AS *1_1AS050 NA ACM 712094 1710 ‘X
94NEO1051AS *1__|AS0s1 NA ACM 72194 1900} - X
94NEO1052AS *1_IAS052 NA ACM 712194 1910} X
94NED1053AS *1_|Asos3 NA ACM 712194 1920} X
94NEO1054AS *1_|AS054 NA ACM 712194 1930 X
94NEO1055AS *1_|AS0SS NA ACM 772194 1940 X




TABLE A-1

Sampie Plun Checklist

* Asbestos and Lead pamnt samples were divided tnto Sites *1 and *2, Housing and Operations Comptex, and ¢

ty

j
ng Areas rcsE“cinley. I

Northeast Cape
St Lawrence Island, Alasks
2
2
g3
1=
E i i
2 2 Z(El 2
2 E s E § g = § g g § E
. . . - elslelelalelz| 2122133 o] | E|3]2]2) 2] :]2
Sample id station| Station id | Sample depth Description Date Time} 2 | 5 w|gi Sl 8|8 E]E 212 sl <l 2] 8 F
94NED10S6AS *1 AS056 NA ACM 772194 2000 X
94NEOL0STAS hal | AS0S7 NA ACM 12154 2010 X
J4NEO1058AS *1 ASOS8 NA ACM 72194 2020 X
94NEDID0IMI et MIDO! NA LEAD PAINT 171594 1700, X
94NEQ1002MI 1 [MI002 NA LEAD PAINT 7/1594 1715 X
94NED1003MI hat | MI0D3 NA LEAD PAINT 7/15/94 1730 X
94NED] 004M] * MIDO4 NA LEAD PAINT 71504 1030 X
94NEO0100SMI *1 MI00S NA LEAD PAINT 711594 1740 X
94N EO1006MI *1 MI006 NA LEAD PAINT 7/15/54 {745 X
94NE01007TM1 *1 MIOO? NA LEAD PAINT 7/1584 1830 X
94N EO1008MI *1 M08 NA LEAD PAINT /1594 1750 X
94N EO1009MI *1 MIO09 NA LEAD PAINT 7/15/84 1800 X
94NEO1010MI *1 MI010 NA LEAD PAINT 7/15/94 1815 X
94NEO01011MI *1 MIO11 NA LEAD PAINT 7/15094 1900 X
9INEG101 M| *1 MI012 NA LEAD PAINT 71504 1930 X
94NE01013MI *1 _|MI013 NA LEAD PAINT 71504 1940 X
94NEO1014MI *1 Mi014 NA LEAD PAINT /1594 2000 X
F4NEO101 5SMI *1_ MIOS NA LEAD PAINT 715794 2100 X
94NEO1016MI *1 MI016 NA LEAD PAINT 7/2194 2020 X
94NED201AS *2 ASO1 NA ACM /1394 1400 X
94NED202AS *2 _JAS®R NA ACM /1394 1410, X
94NE0203AS *2 AS03 NA ACM 771394 1420 X
9ANEO204AS *2  |ASO4 NA ACM 71394 1500 X
G4NEQ205AS *2 JASOS NA ACM 7/1394 1518 X
94NED206AS *2 _1AS06 NA ACM 771394 1530 X
94NEOIOTAS *) _|AsgT NA ACM 71394 1540 X
94NEQ208AS *2  JASO8 NA ACM /1384 1550 X
GANEO2(9AS *2 ASO9 NA ACM 713094 1600 X
94NEOZ10AS *2  {ASI10 NA ACM T/1394 1610 X
94NE0211AS *2 AS11 NA ACM 771394 1620 X
94NEQO212AS *2  |AsS12 NA ACM 7/1394 1630 X
G4INEQ213AS *2_{ASI13 NA ACM 7/1354 1640 X
94NEQ214AS *2 _|ASI4 NA ACM 711394 1650 X
94NEO215AS *2 1ASIS NA ACM 7/1394 1730 X
94NEQ216AS *2 AS16 NA ACM 7/1384 1740 X
Q4NEO217AS *1 |AS17 NA ACM 7/13/94 1800 X
94INED218AS *2 AS18 NA ACM 7/1394 1810 X
94NEO219AS *2 AS19 NA ACM 7113094 1820 X
Q4NEOI20AS *2 AS20 NA ACM /13094 1830 X
94NEDR21AS *2 1AS2 NA ACM /1594 930 X
94NENIIIAS *2 AS22 NA ACM 715094 1030, X
94NEQI23AS *2 AS23 NA ACM 7/1504 1230 X
! 1




Sample ID

94NE06032SB
94NE06032S8B
94NE06033SB
94NE06033S8
94NE07028SB
94NEO07028SB
94NE07029SB
94NEO07029SB
94NE07030SB
94NEQG7030S8
94NE07031SB
94NEO07031SB
94NE09034SB
94NE09034SB
94NE09035SB
94NE09035SB
94NE11001SB
94NE11001SB
94NE11002SB
94NE1100288
94NE13007SB
94NE13008SB
94NE13009S8B
94NE13010SB
94NE13011SB
94NE13012S8B
94NE15013SB
94NE15014S8B
94NE16020SB
94NE16021SB
94NE16022SB
94NE16023SB
94NE16024SB
94NE19003SB
94NE19004SB
94NE1901588
94NE19016SB
94NE19017S8B
94NE21025SB
94NE21025SB
94NE21026SB
94NE21026SB
94NE22018SB
94NE22019SB
94NE24027SB
94NE24027SB
94NE27005SB
94NE27006SB

Location

MW 6-1
MW 6-1
MW 8-1
MW 6-1
BH 7-1

BH 7-1

BH 7-2

BH 7-2

BH 7-3

BH 7-3

MW 7-4
MW 7-4
MW 9-2
MW 9-2
MW 9-3
MW 9-3
BH 11-1
BH 11-1
BH 11-1
BH 11-1

Mw
Mw
MW
MW
Mw

13-1
13-1
13-1
13-2
13-2

BH 13-1

Mw
Mw
Mw
Mw
Mw
Mw
MW
Mw
MW
MW
Mw
Mw

15-1
15-1
16-1
16-1
16-2
16-2
16-3
19-1
19-1
19-2
19-2
19-2

MW 21-1
MW 21-1
MW 21-2
Mw 21-2
Mw 22-1
Mw 22-1
MW 24-2
MW 24-2
MW 27-1
BH 27-2

Tabie A-2 ENSYS Screening Results
DRO, PCB

Northeast Cape

St. Lawrence lIsland, Alaska

Depth (feet) Analyte

2-4
2-4
7.5-9.5
7.5-9.5
2-4

2-4

2-4

2-4

2-4

2-4

2-4

2-4

4-6

4-6

2-4

2-4

2-4

2-4
9.5-11.5
9.5-11.5
2-4
9.5-11.5
14.5-16.5
2-4
9.5-11.5
2-4

4-6
14-16
2-4
9.5-11.5
2-4

7-9

2-4

2-4
14.5-16.5
2-4
9.5-11.5
14.5-16.5
2-4

2-4

2-4

2-4

2-4

29.5-31.5 .

2-4
2-4
14.5-16.5
2-4

DRO 200,
PCB 5, 50
DRO 200,
pPCB 5, 50
DRO 200,
PCB 5, 50
DRO 200,
PCB 5, 50
DRO 200,
PCB 5, 50
DRO 200,
PCB 5, 50
DRO 200,
PCB 5, 50
DRO 200,
PCB 5, 50
DRO 200,
pPCB 5, 50
DRO 200,
PCB 5, 50
DRO 200,
DRO 200,
DRO 200,
DRO 200,
DRO 200,
DRO 200,
DRO 200,
DRO 200,
PCB 5, 50
PCB 5, 50
PCB 5, 50
PCB 5, 50
PCB 5, 50
DRO 200,
DRO 200,
CRO 200,
DRO 200,
DRO 200,
DRO 200,
PCB 5, 50
DRO 200,
PCB 5, 50
DRO 200,
DRO 200,
DRO 200,
PCB 5, 50
DRO 200,
DRO 206,

1000

1000

1000

1000

1000

1000

1000

1000

1000

1000

1000
1000
1000
1000
1000
1000
1000
1000

1000
1000
1000
1000
1000
1000

1000
1000
1000
1000

1000
1000

Resulit Units

>,< ppm
<,< ppm
<,< ppm
<,< ppm
<,< ppm
<,< ppm
<,< pPpm
<,< ppm
<,< ppm
<,< ppm
<,< ppm
<,< ppm
>,< ppm
<,< ppm
<,< ppm
<,< ppm
>,> ppm
<,< ppm
<,< ppm
<,< ppm
>,> ppm
>,> ppm
>,> ppm
>,> ppm
>,> ppm
<,< ppm
>,> ppm
>,> ppm
<,< ppm
<,< ppm
<,< ppm
<,< ppm
<,< ppm
<,< ppm
>,> ppm
>,> ppm
>,> ppm
<,< ppm
<,< ppm
<,< ppm
<,< ppm
<,< ppm
<,< ppm
<,< ppm
>,< ppm
<,< ppm
>,> ppm
>> ppm



Appendix B



Appendix B
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QA/QC Evaluation Results

@ MONTGOMERY WATSON



DEPARTMENT OF THE ARMY
NORTH PACIFIC DIVISION LABORATORY
CORPS OF ENGINEERS
1491 N.W. GRAHAM AVENUE
TROUTDALE, OREGON 87060-9503

October 14, 1994

RE@EW/@@

Victor Harris

Montgomery Watson ST 171994

400 Credit Union Drive, Suite 600 <
Anchorage, Alaska 99503-6647 MONTGOMERY WATSON
Dear Mr. Harris,

Enclosed, completing all analyses requested to date, are reports of analytical data for the
Northeast Cape - St. Lawrence Island project sampled by Montgomery Watson. Included are:

a. Enclosure 1, Chemical Quality Assurance Report.

b. Enclosure 2. Original report iumbers 9746, 9747, 9748, 9749, 9750, 9751, 9753, 9754,
9755, 9757, 9763, 9764 and 774_from ARDL, Inc. and original report numbers 1780,
1781, 1787, 1791. 1802 and 1317 from ARDL subcontract laboratory, IT Analytical
Services, Knoxville, Tennesset.

c. Enclosure 3, Original repon numbers 48(C-1, 480E-1 through 480E-9 and 480I-1
through 4801-5 with diskettes, from U.S. Army Corps of Engineers North Pacific
Division Laboratory (CENPD-PE-GE-L).

d. Enclosure 4, Original CENPD-PE-GE-L sample cooler receipt forms, telephone records.
and cooler discrepancy forns.

e. Enclosure 5. Addendunis to NET Paciiic reports 94.02769, 94.02798 and 94.02829 and
94.02854, and addendum to ARDL repr.rt 9753.

Reference original report numbers 94.02759, 24.02798, 94.02829, 93.02833, 94.02848,
94.02854, 94.02891, 94.02900. 94.02947, 94.03020, 94.03048, 94.03076, 94.03148, 94.03153,
94.03180 and 94.03206 from NET Pacific, Inc. directly submitted to your office by laboratory.

Please contact Dr. Ajmal Ilias at (503) 669-0246 if you have any questions.

Sincerely,

- Awman

Enclosures TIMOTHY 1. AN, Director
North Pacific Divisien Laboratory



CENPD-PE-GE-L (94-376)

PROJECT AND QA TRIP BLANK RESULTS

Table I-a

Project:_NE Cape - St. Lawrence Island Matrix:_Water Prefix: 94NE-
Project Laboratory:__ _NET Pacific, Inc. QA Laboratory: CENPD-PE-GE-L
1. Method:_Aromatic Volatile Organic (EPA 8020) Units:_ug/L (ppb)

Project Lab QA Lab
DATE: (7-4) Detection (7-4) Detection
Analvtes Detected 11191GW Limits 11391GW Limits
Benzene ** ND 0.7
Toluene * % ND 0.9
Ethylbenzene * ok ND 1.3
Total Xylenes * * ND 0.7
ND Not detected

** = Not analyzed by laboratory as 6 of 6 VOA's containers had headspace

SUMMARY: The absence of targeted analytes in the QA trip blank indicate
that no cross contamination occurred during sample shipment, storage or
analysis.

2. Method:_Gasoline Range Organics (ADEC 8015 mod.) Units:_mg/L (ppm)
QA Laboratory: ARDL, Inc.

Project Lab Detection QA Lab Detection
Analytes Detected 11191GW Limits 11391GW Limits
GRO ** ND 0.10

SUMMARY: The absence of targeted analytes QA trip blank indicate that
no cross contamination occurred during sample shipment, storage or
analysis.



CENPD-PE-GE-L (94-376)

PROJECT AND QA TRIP BLANK RESULTS

Table I-b

Project:_NE Cape - St. Lawrence Island Matrix:_Water Prefix:_ 94NE-
Project Laboratory:__NET Pacific, Inc. QA Laboratory: CENPD-PE-GE-L
1. Method:_Volatile Organic Compounds (EPA 8260) Units:__ug/L (ppb)

Project Lab QA Lab
DATE: (7-10) Detection (7-10) Detection
Analytes Detected 10192GW Limits 10392GW Limits
Toluene ND 1.0 0.1 J 0.4
Methylene Chloride 1.4 B 1.0 ND 3.1
B = Analyte detected in method blank
J = Estimated value
ND = Not detected

SUMMARY: The presence of methylene chloride in the project trip blank
should be considered due to laboratory contamination. The presence of
toluene quantitated below the detection limit in the QA trip blank is
not considered significant at this level of detection. The absence of
other targeted analytes indicates that no cross contamination occurred
during sample shipment and storage.

2. Method:_Gasoline Range Organics (ADEC 8015 mod.) Units: _mg/L (ppm)
QA Laboratory: ARDL, Inc.

Project Lab Detection QA Lab Detection
Analytes Detected 10192GW Limits 10392GW Limits
GRO ND 0.05 ND 0.10

SUMMARY: The absence of targeted analytes in the project and QA trip
blanks indicates that no cross contamination occurred during sample
shipment, storage or analysis.



CENPD-PE-GE-L (94-376)

PROJECT AND QA TRIP BLANK RESULTS

Table I-c
Project:_NE Cape - St. Lawrence Island Matrix:_Water Prefix: __94NE-
Project Laboratory:__NET Pacific, Inc. QA Laboratory: CENPD-PE-GE-L
1. Method:_Volatile Organic Compounds (EPA 8260) Units:__ug/L (ppb)
Project Lab QA Lab

DATE: (7-13) Detection (7-13) Detection
Analvtes Detected 00790GW Limits 00990GW Limits
Toluene ND 1.0 0.1 J 0.4
Methylene Chloride 1.5 B 1.0 ND 3.1

B = Analyte detected in method blank

J = Estimated value

ND = Not detected

SUMMARY: The presence of methylene chloride in the project trip blank
should be considered due to laboratory contamination. The presence of
toluene quantitated below the detection limit in the QA trip blank is
not considered significant at this level of detection. The absence of
other targeted analytes indicates that no cross contamination occurred
during sample shipment or storage.

2. Method:_Gasoline Range QOrganics (ADEC 8015 mod.) Units: _mg/L (ppm)
QA Laboratory: ARDL, Inc.

Project Lab Detection QA Lab Detection
Analytes Detected 00790GW Limits 00990GW Limits
GRO ND 0.05 ND 0.10

SUMMARY: The absence of targeted analytes in the project and QA trip
blanks indicates that no cross contamination occurred during sample
shipment, storage or analysis.



CENPD-PE-GE-L (94-376)

PROJECT AND QA TRIP BLANK RESULTS

Table I-d
Project:_NE Cape - St. Lawrence Isiand Matrix: Water Prefix:_ _ 94NE-
Project Laboratory:_ NET Pacific, Inc. QA Laboratory: CENPD-PE-GE-L
1. Method:_Volatile Organic Compounds (EPA 8260) Units:__ug/L (ppb)
Project Lab QA Lab

DATE : (7-16) Detection (7-16) Detection
Analyvtes Detected 07195GW Limits 07395GW Limits

ND 1.0-2.0 ND 0.04-10

ND = Not detected

SUMMARY: The absence of targeted analytes in the project and QA trip
blanks indicates that no cross contamination occurred during sample
shipment, storage or analysis.

2. Method: Gasoline Range Organics (ADEC 8015 mod.) Units: mg/L (ppm)
QA Laboratory: ARDL, Inc.

Project Lab Detection QA Lab Detection
Analvtes Detected 07195GW Limits 07395GW Limits
GRO ND 0.05 ND 0.10

SUMMARY: The absence of targeted analytes in the project and QA trip
blanks indicates that no cross contamination occurred during sample
shipment, storage or analysis.



CENPD-PE-GE-L (94-376)

PROJECT AND QA TRIP BLANK RESULTS
Table I-e

Project:_NE Cape - St. Lawrence Island Matrix:_ _Water Prefix:_ 94NE-
Project Laboratory:_ NET Pacific¢, Inc. QA Laboratory: CENPD-PE-GE-L

Method:_Veolatile Organic Compounds (EPA 8260) Units:_ ug/L (ppb)
Project Lab QA Lab

DATE: (7-17) Detection (7-17) Detection

Analytes Detected 00196GW Limits 00396GW Limits

Acetone 3.4 B 2.0 ND 10

Methylene Chloride 1.8 B 1.0 ND 3.1

B = Analyte detected in method blank
ND = Not detected

SUMMARY: The presence of acetone and methylene chloride in the project
trip blank should be considered due to laboratory contamination. The
absence of targeted analytes in the QA trip blank indicate that no cross
contamination occurred during sample shipment or storage.



CENPD-PE-GE-L (94-376)

COMPARISON OF PROJECT AND QA RINSATE BLANK RESULTS -

Table II-a
Project:_NE Cape - St. Lawrence Island Matrix:_Water Prefix:__ 94NE-
Project Laboratory:__NET Pacific, Inc. QA Laboratory: CENPD-PE-GE-L
1. Method:_Volatile Organic Compounds (EPA 8260) Units:_ug/L (ppb)
Project Lab QA Lab

DATE : (7-4) Detection (7-4) Detection
Analvtes Detected 11180GW Limits 11380GW Limits
1,2-Dichloropropane ND 1.0 0.6 J 0.7
Toluene ND 1.0 0.6 0.4

J = Estimated value
ND = Not detected

SUMMARY: The project and QA rinsate data agree within a factor of two
to each other or their detection limits and are comparable. The
presence of 1,2-dichloropropane quantitated below the detection limit
and toluene quantitated slightly above the detection limit in the QA
laboratory rinsate blank should not be considered significant at this
level of detection. The absence of other targeted analytes indicates
that complete decontamination procedures were utilized during sampling.

2. Method: Semi-Volatile Qrganics (EPA 8270) Units:_ug/L (ppb)
QA Laboratory: ARDL, Inc.
Project Lab Detection QA Lab Detectiocn
Analytes Detected 11180GW Limits 11380CGW Limits
NS ND 10-50

NS = Data not submitted, but requested on COC records (Case narrative of
NET report 94.02900 stated that the sample was used up on the method
8080 analysis for MS/MSD and was unable to extract sample this method)

SUMMARY: The absence of targeted analytes in the QA laboratory rinsate
blank indicates that complete decontamination procedures were utiliged
during sampling.



CENPD-PE-GE-L (94-376)
Table II-a cont.

3. Method: Polychlorinated Biphenvls (EPA 8080) Units:__ug/lL (ppb)

Project Lab Detection QA Lab Detection
Analvtes Detected 11180GW Limits 11380GW Limits
Aroclor 1016 ND 0.5 ND 1.0
Aroclor 1221 ND 0.5 ND 2.0
Aroclor 1232 ND 0.5 ND 1.0
Aroclor 1242 ND 0.6 ND 1.0
Aroclor 1248 ND 0.5 ND 1.0
Aroclor 1254 ND 0.5 ND 1.0
Aroclor 1260 ND 0.5 ND 1.0

SUMMARY: The project and QA rinsate data agree with each other and are
comparable. The absence of targeted analytes indicates that complete
decontamination procedures were utilized during sampling.

4. Method:_Gasoline Range Organics (ADEC 8015 mod.) Units:_mg/L (ppm)

Project Lab Detection QA Lab Detection
Analvtes Detected 11180GW Limits 11380GW Limits
GRO ND 0.05 ND 0.10

SUMMARY: The project and QA rinsate data agree with each other and are
comparable. The absence of targeted analytes indicates that complete
decontamination procedures were utilized during sampling.

5. Method: Diesel Range Organics (ADEC 8100 mod.) Units:_mg/L (ppm)
QA Laboratory: CENPD-PE-GE-L

Project Lab Detection QA Lab Detection
Analvtes Detected 11180GW Limits 11380GW Limits
DRO 0.120 0.10 0.30 J 0.108

SUMMARY: The project and QA rinsate data agree with each other and are
comparable. The presence of DRO in the project and QA rinsate blanks
quantitated slightly above and below the detection limit, respectively,
is not considered significant at this level of detection.



CENPD-PE-GE-L (94-376)
Table II-a cont.

Total Recoverable
6. Method: Petroleum Hydrocarbons (EPA 418.1) Units:_mg/L (ppm)
QA Laboratory: ARDL, Inc.

Project Lab Detection QA Lab Detection
Analytes Detected 11180GW Limits 11380GW Limits
TRPH ND 1.0 ND 0.25

SUMMARY: The project and QA rinsate data agree with each other and are
comparable. The absence of targeted analytes indicates that complete
decontamination procedures were utilized during sampling.

7. Method:_Polychlorinated Dioxins/Furans (EPA 8290) Units:_pa/L (ppg)

Project Laboratory:_Triangle Laboratories QA Laboratory:_IT Analvtical

Project Lab Detection QA Lab Detection
Analyvtes Detected 11180GW Limits 11380GW Limits
OCDD 28.7 B -~ 5.0B J --
2,3,4,6,7,8-HxCDF ND 3.1 1.9 B J - -
Total-HxCDF ND 3.1 1.9 B J --

Analyte detected in method blank
Estimated value
-- = Not reported

o w
1}

SUMMARY: The project and QA rinsate data agree within a factor of three
each other or their detection limits and are comparable except for the
data of OCDD. The presence of OCDD in the project rinsate blank and
OCDD and HxCDF and in the QA rinsate blank should be considered due to
laboratory contamination. The absence of other targeted analytes
indicates that complete decontamination procedures were utilized during
sampling.



CENPD-PE-GE-L (94-376)
Table II-a cont.

8. Method: Total Metals (EPA 6010,7000 Series) Units: ug/L (ppb)

Project Laboratory:__ NET Pacific, Inc. QA Laboratory: _ARDL, Inc.
Project Lab Detection QA Lab Detection
Analytes Detected 11180GW Limits 11380GW Limits
Antimony ND 100 ND 30
Arsenic ND 5 ND 50
Beryllium ND 20 ND 1
Cadmium ND 20 ND 5
Chromium ND 20 ND 5
Copper ND 20 ND 5
Lead ND 2 1.2 --
Mercury ND 0.5 ND 0.2
Nickel ND 50 ND 20
Selenium ND 5 0.52 -~
Silver ND 20 ND 5
Thallium ND 200 ND 1
Zinc ND 50 ND 5

SUMMARY: The project and QA rinsate data agree with each other or their
detection limits and are comparable. The presence of low levels of lea
and selenium in the QA laboratory's rinsate blank should not be
considered significant at this level of detection. The absence of other
targeted analytes indicates that complete decontamination procedures
were utilized during sampling. :



CENPD-PE-GE-L (94-376)

COMPARISON OF -PROJECT AND QA RINSATE BLANK RESULTS

Table II-b
Project:_NE Cape - St. Lawrence Island Matrix:_Water Prefix:__ 94NE-
Project Laboratory:_ _NET Pacific, Inc. QA Laboratory: CENPD-PE-GE-L
1. Method:_Volatile Organic Compounds {(EPA 8260) Units:_ug/L (ppb)
Project Lab QA Lab

DATE: (7-5) Detection (7-5) Detection
Analytes Detected 11182GW Limits 11382GW Limits
1,2~-Dichloropropane ND 1.0 1.3 0.7
Toluene ND 1.0 1.2 0.4

ND = Not detected

SUMMARY : The project and QA rinsate data agree within a factor of two
to each other or their detection 1limits and are comparable. The
presence of 1,2-dichloropropane and toluene quantitated within factor of
three to their respective detection limit in the QA laboratory rinsate
blank should not be considered significant at this level of detection.
The absence of other targeted analytes indicates that complete
decontamination procedures were utilized during sampling.

2. Method: Semi-Volatile Organics (EPA 8270) Units:_ug/L (ppb)
QA Laboratory: ARDL ., Inc.
Project Lab Detection QA Lab Detection
Analvtes Detected 11182GW Limits 11382CGW Limits
ND 10-50 ND 10-50

SUMMARY: The project and QA rinsate data agree with each other and are
comparable. The absence of targeted analytes indicates that complete
decontamination procedures were utilized during sampling.



CENPD-PE-GE-L (94-376)
Table II-b cont.

3. Method: Polvchlorinated Biphenvls (EPA 8080) Units:_  ug/L {(ppb)

Project Lab Detection QA Lab Detection
Analvtes Detected 11182GW Limits 11382GW Limits
Aroclor 1016 ND 0.5 ND 1.0
Aroclor 1221 ND 0.5 ND 2.0
Aroclor 1232 ND 0.5 ND 1.0
Aroclor 1242 ND 0.6 ND 1.0
Aroclor 1248 ND 0.5 ND 1.0
Aroclor 1254 ND 0.5 ND 1.0
Aroclor 1260 ND 0.5 ND 1.0

SUMMARY: The project and QA rinsate data agree with each other and are
comparable. The absence of targeted analytes indicates that complete
decontamination procedures were utilized during sampling.

-4, Method:_Gasoline Range QOrganics (ADEC 8015 mod.) Units:_mg/L (ppm)

Project Lab Detection QA Lab Detection
Analyvtes Detected 11182GW Limits 11382GW Limits
GRO ND 0.05 ND 0.10

SUMMARY: The project and QA rinsate data agree with each other and are
comparable. The absence of targeted analytes indicates that complete
decontamination procedures were utilized during sampling.

5. Method:_Diesel Range Organics (ADEC 8100 mod.) Units: mg/L_(ppm)
QA Laboratory: CENPD-PE-GE-L

Project Lab Detection QA Lab Detection
Analytes Detected 11182GW Limits 11382CGW Limits
DRO ND 0.01 ND 0.08¢6

SUMMARY: The project and QA rinsate data agree with each other and are
comparable. The absence of targeted analytes indicates that complete
decontamination procedures were utilized during sampling.




CENPD-PE-GE-L (94-376)
Table II-b cont.

- Total Recoverable

6. Method:_ Petroleum Hydrocarbons (EPA 418.1) Units:_mg/L (ppm)
QA Laboratory: ARDL, Inc.

Project Lab Detection QA Lab Detection
Analytes Detected 11182GW Limits 11382GW Limits
TRPH ND 1.0 ND 0.21

SUMMARY: The project and QA rinsate data agree with each other and are
comparable. The absence of targeted analytes indicates that complete
decontamination procedures were utilized during sampling.

7. Method:_Polychlorinated Dioxins/Furans (EPA 8290) Units:_pg/L (ppg)
Project Laboratory:_Triangle Laboratories QA Laboratory: IT Analvytical

Project Lab Detection QA Lab Detection
Analytes Detected 11182GW Limits 11382GW Limits
1,2,3,7,8,9-HxCDD 4.9 EMPC -- ND 4.9
Total HxCDD 4.9 EMPC -- ND 5.0
1,2,3,4,6,7,8-HpCDD ND 5.4 7.5 J --
Total HpCDD ND 5.4 7.5 J -~
OCDD 20.9 B -- 55.7 B --
1,2,3,4,6,7,8-HpCDF 4.3 -- 3.5 J0 --
Total-HpCDF - 5.3 -- 6.0 J --
OCDF 10.4 EMPC - - 8.1 B J --
B = Analyte detected in method blank
EMPC = Data considered an over estimate due to matrix effect
-- = Not reported
J = Estimated value

SUMMARY: The project and QA rinsate data agree within a factor of three
to each other or their detection limits and are comparable. The
presence of OCDD in the project laboratory's rinsate blank and OCDD and
OCDF in the QA laboratory's rinsate blank should be considered due to
laboratory contamination. The data of hexachlorinated dioxins and OCDF
in the project rinsate blank should be considered high estimates and are
not considered significant at this level of detection. The presence of
low levels of heptachlorinated dioxins and furans in the project and QA
laboratories' rinsates are not considered significant at this level of
detection.



CENPD-PE-GE-L (94-376)
Table II-b cont.

8.-Method:___Total Metals (EPA 6010,7000 Series) Units:_ug/L (ppb)
Project Laboratory:_ NET Pacific, Inc. QA Laboratory: _ARDL, Inc.
Project Lab Detection QA Lab Detection

Analvtes Detected 11182CGW Limits 11382GW Limits
Antimony ND 100 ND 30
Arsenic ND 5 ND 0.5
Beryllium ND 20 ND 1
Cadmium ND 20 ND 5
Chromium ND 20 ND 5
Copper ND 20 5.4 -~
Lead ND 2 1.4 --
Mercury ND 0.5 ND 0.2
Nickel ND 50 ND 20
Selenium ND s ND 0.5
Silver ND 20 ND 5
Thallium ND 200 ND 1
Zinc ND 50 ND 5

SUMMARY: The project and QA rinsate data agree with each other and are
comparable. The presence of low levels of copper and lead in the QA
laboratory rinsate blank should not be considered significant at thi-
level of detection. The absence of other targeted analytes indicate:
that complete decontamination procedures were utilized during sampling.
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COMPARISON OF PROJECT AND QA RINSATE BLANK RESULTS

Table II-c
Project:_NE Cape - St. Lawrence Island Matrix:_Water Prefix:_ 94NE-
Project Laboratory:__NET Pacific, Inc. QA Laboratory: CENPD-PE-GE-I,
1. Method:_Volatile Organic Compounds (EPA 8260) Units:_ug/L (ppb)
Project Lab QA Lab

DATE: (7-4) Detection (7-4) Detection
Analvtes Detected 11184GW Limits 11384GW Limits
1,2-Dichloropropane ND 1.0 1.3 0.7
Toluene ND 1.0 1.2 0.4

ND = Not detected

SUMMARY: The project and QA rinsate data agree within a factor of two
to each other or their detection limits and are comparable. The presence
of 1,2-dichloropropane and toluene quantitated within factor of three to
their respective detection limits in the QA laboratory rinsate blank
should not be considered significant at this level of detection. The
absence of other targeted analytes indicates that complete
decontamination procedures were utilized during sampling.

2. Method: Semi-Volatile Organics (EPA 8270) Units:_ug/L (ppb)
QA Laboratory: ARDL, Inc.
Project Lab Detection QA Lab Detection
Analvtes Detected 11184GW Limits 11384GW Limits
ND 10-50 ND 10-50

SUMMARY: The project and QA rinsate data agree with each other and are
comparable. The absence of targeted analytes indicates that complete
decontamination procedures were utilized during sampling.
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COMPARISON OF PROJECT AND QA RESULTS

Table III
Project:_NE Cape - St. Lawrence Island Matrix:_Water Prefix:__94NE-
Project Laboratory:_ NET Pacific, Inc. QA Laboratory: CENPD-PE-GE-L
1. Method: Aromatic Volatile Organic (EPA 8020) Units:__ug/L (ppb)
Analytes Project Lab Detection QA Lab Detection
Detected 07101SW 07201SW Limits 07301SW Limits
Benzene ND ND 0.5 ND 2.3
Toluene 4.2 C 3.4 C 0.5 2.8 J 3.0
Ethylbenzene ND ND 0.5 ND 4.3
Total Xylenes ND ND 0.5 ND 2.3
ND = Not detected
J = Estimated value
C = Positive result confirmed by secondary column or GC/MS analysis

SUMMARY: The project blind duplicate and QA data agree within a factor
of two to each other and are comparable.

2. Method: Semi-Volatile Organics (EPA 8270) Units: _ug/L (ppb)

QA Laboratory: ARDL, Inc.

Analytes Project Lab Detection QA Lab Detection

Detected 07101SW 07201SW Limits 0Q7301SW Limits
ND ND 10-50 ND 10-50

SUMMARY: The project blind duplicate and QA data agree with each other
for all targeted analytes and are comparable.
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3. Method:_Polychlorinated Biphenyls (EPA 8080) Units: _ug/L (ppb)

Analytes Project Lab Detection QA Lab Detection
Detected 07101SW 07201SW Limits 07301SW Limits
Aroclor 1016 ND ND 0.5 ND 1.0
Aroclor 1221 ND ND 0.5 ND 2.0
Aroclor 1232 ND ND 0.5 ND 1.0
Aroclor 1242 ND ND 0.6 ND 1.0
Aroclor 1248 ND ND 0.5 ND 1.0
Aroclor 1254 ND ND 0.5 ND 1.0
Aroclor 1260 ND ND 0.5 ND 1.0

SUMMARY: The project blind duplicate and QA data agree with each other
and are comparable.

4. Method:_Gasoline Range Organics (ADEC 8015 mod.) Units: mg/L (ppm)

Analytes Project Lab Detection QA Lab Detection
Detected 07101SW 07201SW Limits 07301SW Limits
GRO ND ND 0.05 ND 0.10

SUMMARY: The project blind duplicate and QA data agree with each other
and are comparable.

5. Method:_Diesel Range Organics (ADEC 8100 mod.) Units:_mg/L (ppm)
QA Laboratory: CENPD-PE-GE-L

Analytes Project Lab Detection QA Lab Detection
Detected 07101SW 07201SW Limits 07301SW Limits

DRO 7.2 16* 2 3.5 0.094

* Sample was taken at a later date due to the original sample container
received broken

SUMMARY: The project blind duplicate and QA data agree within a factor
of three with each other except for the comparison of project sample -
07201SW with the QA sample. It was noted that project sample -07201SW
was collected at a different date/time from the other two samples
because the original DRO sample was received broken. The project data
of -07101SW are accepted based on agreement with the QA laboratory's
data.
-2_
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Total Recoverable
6. Method: Petroleum Hydrocarbons (EPA 418.1) Units: _mg/L (ppm)
QA Laboratory: ARDL, Inc.

Analytes Project Lab Detection QA Lab Detection
Detected 07101SW 07201SW Limits 07301SW Limits
TRPH ND ND 1.0 4.4 --

-- = Not reported

SUMMARY: The project blind duplicate data agree with each other. The
QA data does not agree within a factor of three to the project blind
duplicate data. Since both laboratories had acceptable internal QC
data, the data discrepancy could not be resolved analytically. The
project data are accepted based on blind duplicate agreement.

7. Method:_Polychlorinated Dioxins/Furans (EPA 8290) Units:_pg/L (ppd)
Project Laboratory:Triangle Laboratories QA Laboratory: _IT Analytical

Analytes Project Lab Detection QA Lab Detection
Detected 07101SW 072018W Limits 07301SW Limits
Total HpCDD 140 130 -- ND 30.4
1,2,3,4,6,7,8

-HpCDD 77 J 64 J -- ND 30.4
OCDD 580 460 -- 138 B J --

B = Analyte detected in method blank

SUMMARY: The project blind duplicate and QA data agree within a factor
of three to each other or their detection limits except for the QA data
of total HpCDD and OCDD. Since the project laboratory (Triangle) did
not submit complete internal QC data with the water dioxin/furan
results, the project data could not be completely evaluated. The
project data are accepted based on blind duplicate agreement.
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8. Method:__Total Metals (EPA 6010,7000 Series) Units:_ug/L (ppb)
Project Laboratory:_ NET Pacific, Inc. QA Laboratory: _ARDL, Inc.
Analytes Project Lab Detection QA Lab Detection
Detected 07101SW 072018W Limits 07301sSwW Limits
Antimony ND ND 100 ND 30
Arsenic 18 15 5 6.5 -~
Beryllium ND ND 20 2.3 - -
Cadmium ND ND 20 11 --
Chromium ND 30 20 15 --
Copper 50 100 20 110 --
Lead 38 92 2 130 --
Mercury ND 0.5 0.5 0.40 --
Nickel ND 80 50 96 --
Selenium ND ND 5 ND 2.5
Silver ND ND 20 ND 5
Thallium ND ND 200 2.4 --
Zinc 520 1100 50 1200 --

SUMMARY : The project blind duplicate data agree within a factor of
three to each other and are comparable.

9. Method:_Dissolved Metals (EPA 6010, 7000 Series) Units:_ug/L _ (ppb)

Analytes Project Lab Detection QA Lab Detection
Detected 07101SW 072018W Limits 07301SW Limits
Antimony ND ND 100 ND 30
Arsenic ND ND 5 ND 0.5
Beryllium ND ND 20 ND 1
Cadmium ND ND 20 ND 5
Chromium ND ND 20 13 --
Copper ND ND 20 ND 5
Lead ND ND 2 ND 1
Mercury ND 0.5 0.5 ND 2
Nickel ND ND 50 ND 20
Selenium ND ND 5 ND 0.5
Silver ND ND 20 ND 5
Thallium ND ND 200 1.2 --
Zinc ND ND 50 23 --

SUMMARY: The project blind duplicate and QA data agree with each other
or their detection limits and are comparable.

-4-
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COMPARISON OF PROJECT AND QA RESULTS

Table IV

Project: NE Cape - St. Lawrence Island Matrix:_Watexr Prefix:_ 94NE-
Project Laboratory:_ NET Pacific, Inc. QA Laboratory: CENPD-PE-GE-L
1. Method:_Aromatic Volatile Organic (EPA 8020) Units:__ug/L (ppb)
Analytes Project Lab Detection QA Lab Detection
Detected 10110SW 102108W Limits 10310SW Limits
Benzene ND ND 0.5 ND 0.7
Toluene ND ND 0.5 ND 0.9
Ethylbenzene 1.7 1.4 0.5 ND 1.3
Total Xylenes 10 10 0.5 8.9 0.7

ND = Not detected

SUMMARY: The project blind duplicate and QA data agree within a factor
of two to each other or their detection limits for all targeted analytes
and are comparable.

2. Method: Semi-Volatile Organics (EPA 8270) Units:_ug/L (ppb)
QA Laboratory: ARDL, Inc.

Analytes Project Lab Detection QA Lab Detection
Detected 10110SW 102108W Limits 10310SW Limits

ND ND 10-50 ND 10-50

SUMMARY: The project blind duplicate and QA data agree with each other
for all targeted analytes and are comparable.
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3. Method:_Polychlorinated Biphenvyls (EPA 8080) Units:__ug/L (ppb)
QA Laboratory: ARDL, Inc.

Analytes Project Lab Detection QA Lab Detection
Detected 10110SW 102108W Limits 10310SW Limits
Aroclor 1016 ND ND 0.5 ND 1.0
Aroclor 1221 ND ND 0.5 ND 2.0
Aroclor 1232 ND ND 0.5 ND 1.0
Aroclor 1242 ND ND 0.6 ND 1.0
Aroclor 1248 ND ND 0.5 ND 1.0
Aroclor 1254 ND ND 0.5 ND 1.0
Aroclor 1260 1.6 1.4 0.5 ND 1.0

SUMMARY: The project blind duplicate and QA data agree within a factor
of two to each other or their detection limits and are comparable.

4. Method:_Gasoline Range Organics (ADEC 8015 mod.) Units: mg/L (ppm)

Analytes Project Lab Detection QA Lab Detection
Detected 101108W 10210SW Limits 10310SW Limitg
GRO 0.92 0.21 0.05 0.23 0.10

SUMMARY: The project blind duplicate and QA data agree within a factor
of three to each other except for the data of project sample -10110SW.
Since both 1laboratories had acceptable internal QC data, the data
discrepancy could not be resolved analytically. A review of the project
fuel chromatograms indicate a possible calculation error in -10110SW.
The project data are of -10210SW are accepted based agreement with the
QA laboratory's data.

5. Methcd: Diesel Range Organics (ADEC 8100 mod.) Units: mg/L {(ppm)
QA Laboratory: CENPD-PE-GE-L

Analytes Project Lab Detection QA Lab Detection
Detected 101108SW 10210SW Limits 10310SW Limits

DRO 14 12 0.5 13.0 0.114

SUMMARY: The project blind duplicate and QA data agree within a factor
of two to each other and are comparable.

-2-
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Total Recoverable
6. Method: Petroleum Hydrocarbong (EPA 418.1) Units: _mg/L (ppm)
QA Laboratory: ARDL, Inc.

Analytes Project Lab Detection QA Lab Detection
Detected 10110SW 10210SW Limits 103108SW Limits
TRPH 18 19 1.0 2.1 1.0

SUMMARY: The project blind duplicate and QA data agree within a factor
of three to each other except for the QA data. Since both laboratories
had acceptable internal QC data, the data discrepancy could not be
resolved analytically. The QA data of TRPH are questionable as up to 14
ppm of DRO was found in the project and QA replicates of Table IV-5.
The project data are accepted based on blind duplicate agreement.

7. Method:__Total Metals (EPA 6010,7000 Serieg) Units:_ug/L, (ppb)
Analytes Project Lab Detection QA Lab Detection
Detected 10110SW 10210SW Limits 10310SW Limits
Antimony ND ND 100 ND 30
Beryllium ND ND 20 ND 1.0
Cadmium ND ND 20 ND 5.0
Chromium ND 20 20 11 --
Copper 30 50 20 27 - -
Lead 62 110 2 51 --
Nickel ND ND 50 ND 20
Silver ND ND 20 ND 5.0
Thallium ND ND 200 ND 1.0
Zinc 510 720 50 500 -~

SUMMARY: The project blind duplicate and QA data agree within a factor
of three to each other or their detection limits and are comparable.
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8. Method: Dissolved Metals (EPA 6010, 7000 Series) Units: ug/L (ppb)

Analytes Project Lab Detection QA Lab Detection
Detected 10110SW 102108SW Limits 10310SW Limits
Antimony ND ND 100 ND 30
Beryllium ND ND 20 ND 1.0
Cadmium ND ND 20 ND 5.0
Chromium ND ND 20 ND 5.0
Copper ND ND 20 ND 5.0
Lead 3 18 2 11 --
Nickel ND ND 50 ND 20
Silver ND ND 20 ND 5.0
Thallium ND ND 200 ND 1.0
Zinc 220 230 S0 280 --

SUMMARY: The project blind duplicate and QA data agree with a factor of
three to each other except for the lead data of project sample -10110SW.
Since both laboratories had acceptable internal QC data, the data
discrepancy could not be resolved analytically. The project data of
94NE-10210SW are accepted based agreement with the QA laboratory's data.
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COMPARISON OF PROJECT AND QA RESULTS

Table V
Project:_NE Cape - St. Lawrence Island Matrix: _Water Prefix: 94NE-
Project Laboratory:__ NET Pacific, Inc. QA Laboratory: CENPD-PE-GE-L
1. Method:_Volatile Organic Compounds (EPA 8260) Units:_ug/L_(ppb)
Analytes Project Lab Detection QA Lab Detection
Detected 24115GW 24215GW Limits 24315GW Limits
Benzene 1.7 1.6 1.0 2.1 0.6
cis-1,2-

Dichloroethene 1.9 1.8 1.0 2.1 0.9
Ethylbenzene 1.8 l.6 1.0 2.9 0.6
Isopropylbenzene ND ND 1.0 0.4 J 0.6
4-Isopropyl-

toluene ND ND 1.0 0.3 43 0.7
n-Propylbenzene ND ND 1.0 0.8 0.6
Trichloroethene ND ND 1.0 0.6 0.6
1,2,4-Trimethyl-

benzene 1.7 ND 1.0 2.4 0.8
1,3,5-Trimethyl-

benzene ND ND 1.0 1.0 0.5
Toluene ND ND 1.0 1.0 0.4
o-Xylene ND ND 1.0 1.3 0.5
m&p-Xylene 5.1 4.5 1.0 4.3 0.4

J = Estimated wvalue
ND = Not detected

SUMMARY: The project blind duplicate and QA data agree within a factor
of three to each other or their detection limits for all targeted
analytes and are comparable.
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2. Method: Semi-Volatile Organics (EPA 8270) Units:_ug/L_(ppb)
QA Laboratory: ARDL, Inc.
Analytes Project Lab Detection QA Lab Detection
Detected 24115GW 24215GW Limits 24315GW Limits
Di-n-butyl-

phthalate ND ND 10 2 BJ 10

B = Analyte detected in method blank

SUMMARY: The project blind duplicate and QA data agree with each other
or their detection limits for all targeted analytes and are comparable.
The presence of di-n-butylphthalate below the detection limit in the QA
sample should be considered due to laboratory contamination.

3. Method:_Polvychlorinated Biphenyls (EPA 8080) Units:  ug/L (ppb)

Analytes Project Lab Detection QA Lab Detection
Detected 241 15GW 24215GW Limits 24315GW Limits
Aroclor 1016 ND ND 0.5 ND 1.0
Aroclor 1221 ND ND 0.5 ND 2.0
Aroclor 1232 ND ND 0.5 ND 1.0
Aroclor 1242 ND ND 0.6 ND 1.0
Arocloxr 1248 ND ND 0.5 ND 1.0
Arocloxr 1254 ND ND 0.5 ND 1.0
Aroclor 1260 ND ND 0.5 ND 1.0

SUMMARY: The project blind duplicate and QA data agree with each other
and are comparable.

4., Method:_Gasoline Range Organics (ADEC 8015 mod.) Units: _mg/L (ppm)

Analytes Project Lab Detection QA Lab Detection
Detected 24115GW 24215GW Limits 24315GW Limits
GRO ND ND 0.05 ND 0.10

SUMMARY: The project blind duplicate and QA data agree with each other
and are comparable.
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5. Method: _Diesel Range QOrganics (ADEC 8100 mod.) Units:_mg/L {(ppm)
QA Laboratory: CENPD-PE-GE-L

Analytes Project Lab Detection QA Lab Detection
Detected 24115GW 24215GW Limits 24315GW Limits

DRO 1.3 1.5 0.1/0.2 1.5 0.087

SUMMARY: The project blind duplicate and QA data agree within a factor
of two to each other and are comparable.

Total Recoverable
6. Method: Petroleum Hydrocarbons (EPA 418.1) Units: mg/L (ppm)
QA Laboratory: ARDL, Inc.

Analytes Project Lab Detection QA Lab Detection
Detected 24115GW 24215GW Limits 24315GW Limits
TRPH ND ND 1.0 0.31 0.20

SUMMARY: The project blind duplicate and QA data agree with each other
and are comparable.

7. Method:__Total Metals (EPA 6010,7000 Series) Units:_ug/L (ppb)
Analytes Project Lab Detection QA Lab Detection
Detected 24115GW 24215GW Limits 24315GW Limits
Antimony ND ND 100 ND 30
Beryllium ND ND 20 ND 1.0
Cadmium ND ND 20 ND 5.0
Chromium 30 80 20 24 --
Copper 30 60 20 20 --
Lead 21 44 2 13 --
Nickel ND 70 50 24 --
Silver ND ND 20 ND 50
Thallium ND ND 200 ND 10
Zinc 110 240 50 90 --

-- = Not reported

SUMMARY: The project blind duplicate and QA data agree within a factor
of three to each other or their detection limits except for the chromium
and lead data of project sample -24215GW. Since both laboratories had
acceptable internal QC data, the data discrepancies could not be
resolved analytically. The project data of -24115GW are accepted based
agreement with the QA laboratory's data.
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8. Method: Dissolved Metals (EPA 6010, 7000 Series) Units: ug/L (ppb)

Analytes Project Lab Detection QA Lab Detection
Detected 24115GW 24215GW Limits 24315GW Limits
Antimony ND ND 100 ND 30
Beryllium ND ND 20 ND 1.0
Cadmium ND ND 20 ND 5.0
Chromium ND ND 20 ND 5.0
Copper ND ND 20 ND 5.0
Lead 8 ND 2 ND 1.0
Nickel ND ND 50 ND 20
Silver ND ND 20 ND 50
Thallium ND ND 200 ND 10
Zinc ND ND 50 7.1 --

SUMMARY: The project blind duplicate and QA data agree within a factor
of three to each other or their detection limits except for the lead
data of project sample -24115GW. Since both laboratories had acceptable
internal QC data, the data discrepancy could not be resolved
analytically. The project data of -24215GW are accepted based agreement
with the QA laboratory's data.
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COMPARISON OF PROJECT AND QA RESULTS

Table VI
Project:_NE Cape - St. Lawrence Island Matrix:_Water Prefix:__ 94NE-
Project Laboratory:_ NET Pacific, Inc. QA Laboratory: CENPD-PE-GE-L
1. Method:_Volatile Organic Compounds (EPA 8260) Units:_ug/L (ppb)
Analytes Project Lab Detection QA Lab Detection
Detected 00124GW 00224GW Limits 00324GW Limits
Toluene ND ND 1.0 0.2 J 0.4

J = Estimated value
ND = Not detected

SUMMARY: The project blind duplicate and QA data agree with each other
or their detection limits for all targeted analytes and are comparable.

2. Method: Semi-Volatile Organics (EPA 8270) Units:_ug/L (ppb)
QA Laboratory: ARDL, Inc.
Analytes Project Lab Detection QA Lab Detection
Detected 00124GW 00224GW Limits 00324GW Limits
Di-n-butyl-

phthalate ND ND 10 4 J 10

SUMMARY: The project blind duplicate and QA data agree with each other
or their detection limits for all targeted analytes and are comparable.

3. Method:_Gasoline Range Organics (ADEC 8015 mod.) Units: _mg/L (ppm)
Analytes Project Lab Detection QA Lab Detection
Detected 00124GW 00224GW Limits 00324GW Limits

GRO ND ND 0.05 ND 0.10

SUMMARY: The project blind duplicate and QA data agree with each other
and are comparable.
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4, Method: Diesel Range Organics (ADEC 8100 mod. Units: mg/L (ppm)

QA Laboratory: CENPD-PE-GE-L

Analytes Project Lab Detection QA Lab Detection
Detected 00124GW 00224GW Limits 00324GW Limits
DRO ND ND 0.10 0.140 0.0893

SUMMARY: The project blind duplicate and QA data agree within a factor
of two to each other or their detection limits and are comparable.

Total Recoverable
5. Method: Petroleum Hydrocarbons (EPA 418.1) Units: mg/L (ppm)
QA Laboratory: ARDL, Inc.

Analytes Project Lab Detection QA Lab Detection
Detected 00124GW 00224GW Limits 00324GW Limits
TRPH ND ND 1.0 0.62 0.20

SUMMARY: The project blind duplicate and QA data agree with each othe:
and are comparable.
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6. Method:_Polychlorinated Dioxins/Furans (EPA 8290) Units: pg/L (ppg)
Project Laboratory:_Triangle Laboratories QA Laboratory:_IT Analytical

Analytes Project Lab Detection QA Lab Detection
Detected 00124GW 00224GW Limits 00324GW Limits
Total TCDD 3.4 1.3 -- ND 7.5
1,2,3,7,8-PeCDD 2.2 EMPC ND --/1.4 ND 4.1
Total PeCDD 2.2 EMPC 1.4 -- ND 4.1
1,2,3,4,7,8-HxCDD 2.0 ND --/1.3 ND 2.7
1,2,3,6,7,8-HxCDD 2.2 ND --/1.1 ND 2.5
1,2,3,7,8,9-HxCDD 2.3 ND --/1.2 ND 2.5
Total HxCDD 6.5 2.5 EMPC -- ND 3.9
1,2,3,4,6,7,8-

HpCDD 3.4 B 2.0 EMPC B -~ 1.5 43 --
Total HpCDD 6.5 4.1 EMPC -- 1.5 J -~
OCDD 31.3 B 21.7 B -- 14.2 B J --
2,3,7,8-TCDF 2.5 B 2.1 B -- ND 1.7
Total TCDF 2.5 2.1 -- 2.4 J --
1,2,3,7,8-PeCDF 2.5 ND --/0.8 ND 2.0
2,3,4,7,8-PeCDF 2.0 EMPC B ND --/0.8 ND 2.1
Total PeCDF 2.5 4.9 EMPC -- ND 2.2

1,2,3,4,7,8-

HxCDF 3.1 1.3 -- ND 1.6
1,2,3,6,7,8-

HxCDF 1.9 EMPC ND --/0.6 ND 1.4
2,3,4,6,7,8-

HxCDF 5.1 B 3.7 B -- 1.6 B J - -
1,2,3,7,8,9-

HxCDF 2.1 ND --/0.8 ND 2.0
Total HxCDF 9.9 4.9 -- 1.6 B J --

1,2,3,4,6,7,8-

HpCDF 2.9 1.3 -- ND 7.2
1,2,3,4,7,8,9-

HpCDF 1.6 EMPC B ND --/1.1 ND 7.1
Total HpCDF 3.6 1.6 -- ND 8.2
OCDF 6.1 B 2.5 B -- 0.81 B J -~
B = Analyte detected in method blank
EMPC Data considered an over estimate due to matrix effect.

Not reported
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SUMMARY : The project blind duplicate data agree close to or within
factor of three to each other or their detection limits except for the
project (-00124GW) and QA data Total HpCDD; 2,3,4,6,7,8-HxCDF, Total
HxCDF and OCDF. The data of 2,3,4,6,7,8-HxCDF, Total HxCDF and OCDF in
the project and QA laboratory samples should be considered due to
laboratory contamination. Since the project laboratory (Triangle) did
not submit complete internal QC data with the water dioxin/furan
results, the project data could not be completely evaluated and the
Total HpCDD data discrepancy could not be resolved.

7. Method:___Total Metals (EPA 6010,7000 Series) Units:_uga/L_(ppb)
Project Laboratory:_ NET Pacific, Inc. QA Laboratory: _ARDL, Inc.
Analytes Project Lab Detection QA Lab Detection
Detected 00124GW 00224GW Limits 00324GW Limits
Antimony ND ND 100 ND 30
Arsenic ND ND 5 1.8 --
Beryllium ND ND 20 ND 1.0
Cadmium ND ND 20 ND 5.0
Chromium ND ND 20 ND 5.0
Copper 40 ND 20 16 --
Lead 42 50 2 43 --
Mercury ND ND 0.5 ND 0.20
Nickel ND ND 50 ND 20
Selenium ND ND 5 0.68 --
Silver ND ND 20 ND 5.0
Thallium ND ND 200 ND 1.0
Zinc 200 80 50 63 --

SUMMARY : The project blind duplicate and QA data agree within a factor
of three to each other or their detection limits except for the zinc
data of project sample -00124GW. Since both laboratories had acceptable
internal QC data, the data discrepancy c¢ould not be resolved
analytically. The project data of -001224GW are accepted based
agreement with the QA laboratory's data.
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8. Method: Dissolved Metals (EPA 6010, 7000 Series) Units: ug/L (ppb)

Analytes Project Lab Detection QA Lab Detection
Detected 00124GW 00224GW Limits 00324GW Limits
Antimony ND ND 100 ND 30
Arsenic ND ND S 0.68 --
Beryllium ND ND 20 ND 1.0
Cadmium ND ND 20 ND 5.0
Chromium ND ND 20 ND 5.0
Copper ND ND 20 ND 5.0
Lead ND ND 2 ND 1.0
Mercury ND ND 0.5 ND 0.20
Nickel ND ND 50 ND 20
Selenium ND ND 5 0.68 --
Silver ND ND 20 ND 5.0
Thallium ND ND 200 ND 1.0
Zinc ND ND 50 13 - -

SUMMARY : The project blind duplicate and QA data agree with each other
and are comparable.

Inorganic

9. Method: Parameters (EPA 300 Serieg, SM2340R) Units: _mg/L_ (ppm)
Analytes Project Lab Detection QA Lab Detection
Detected 00124GW 00224GW Limits 00324GW Limits
Total Alkalinity

(as CaCO3) 29 28 10 49.3 5.0
Total Hardness

(as CaCO3) 50 28 5.0 28.8 0.75

SUMMARY : The project blind duplicate and QA data agree within a factor
of two to each other and are comparable.
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COMPARISON OF PROJECT AND QA RESULTS

Table VII
Project:_NE Cape -~ St. Lawrence Island Matrix:_Wipe Prefix:_ 94NE-
Project Laboratory:_ NET Pacific, Inc. QA Laboratory: _ARDL, Inc.
Method:_Polychlorinated Biphenyls (EPA 8080) Units:__ug/wipe
Analytes Project Lab Detection QA Lab Detection
Detected 133104WT 13204WT Limits 13304WT Limits
Aroclor 1016 ND ND 12/16 ND 10
Aroclor 1221 ND ND 12/16 ND 20
Aroclor 1232 ND ND 12/16 ND 10
Aroclor 1242 ND ND 6.4/8.6 ND 10
Aroclor 1248 ND ND 12/16 ND 10
Aroclor 1254 ND ND 7.5/10 ND 10
Aroclor 1260 62% 26%* 7.5/10 54 --
ND Not detected

%*

Not reported

Project laboratory PCB data amended, per CENPD-PE-GE-L/NET Pacific
telephone conversation dated 28 Aug 94. Amended report to follow when
available

oo

SUMMARY: The project blind duplicate and QA data agree within a factor
of three to each and are comparable.
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COMPARISON OF PROJECT AND QA RESULTS

Table VIII

Project: _NE Cape - St. Lawrence Island Matrix:_Soil Prefix:__ 94NE-
Project Laboratory:__NET Pacific, Inc. QA Laboratory: CENPD-PE-GE-L
1. Method: Volatile Qrganic Compounds (EPA 8260) Units:_ug/Kg (ppb)
Analytes Project Lab Detection QA Lab Detection
Detected Cl0103SB C10203SB Limits Cl10303SB Limits
Acetone 145 ND 140/140 ND 700
Methylene

Chloride ND 83 B 73/69 110 J 600
1,3,5 Trimethyl-

benzene ND ND 73/69 39 J 110
Toluene ND ND 73/69 31 J 70
Percent Solids 68.8 72.3 68

B Analyte detected in method blank
J Estimated value
ND = Not detected

SUMMARY: The project blind duplicate and QA data agree within a factor
of two to each other or their detection limits for all targeted analytes
and are comparable. The presence of methylene chloride in project
sample -C10103SB should be considered due to laboratory contamination.

2. Method: Semi-Volatile Organics (EPA 8270) Units:_ma/Kg {(ppm)

QA Laboratory: ARDL,, Inc.

Analytes Project Lab Detection QA Lab Detection

Detected Cl0103SB Cl02038SB Limits C10303SB Limits
ND ND 9.42-130 ND 5-24

Percent Solids 70.1 59.8 66

SUMMARY: The project blind duplicate and QA data agree with each other
for all targeted analytes and are comparable.
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Table VIII cont.

3. Method:_Polvchlorinated Biphenyls (EPA 8080) Units:_ ua/Kg {(ppb)

Analytes Project Lab Detection QA Lab Detection
Detected Cl10103SB C1l0203SB Limits Cl103038B Limits
Aroclor 1016 ND ND 114/134 ND 120
Aroclor 1221 ND ND 114/134 ND 120
Aroclor 1232 ND ND 114/134 ND 120
Aroclor 1242 ND ND 61/72 ND 120
Aroclor 1248 ND ND 114/134 ND 120
Aroclor 1254 733 2170 71/84 610 - -
Aroclor 1260 ND ND 71/84 ND 240

SUMMARY: The project blind duplicate and QA data agree within a factor
of four each other and are comparable.

4. Method: _Gascline Range Organics (ADEC 8015 med.) Units: _mg/Kg (ppm)

Analytes Project Lab Detection QA Lab Detection
Detected C10103SB C10203SBE Limits Cl03038SB Limits

GRO 67 166 14/140 230 50

Percent Solids 68.8 72.3 66

SUMMARY: The project blind duplicate and QA data agree within a factor
of four to each other and are comparable.

5. Method:_Diesel Range Organics (ADEC 8100 mod.) Units:_mg/Kg (ppm)
QA Laboratory: CENPD-PE-GE-L

Analytes Project Lab Detection QA Lab Detection
Detected Cl10103S8B C102038B Limits Cl10303SB Limits

DRO 7 81,300 104,000 2850/16700 46,000 1950
Percent Solids 70.1 59.8 68

SUMMARY: The project blind duplicate and QA data agree within a factor
of three to each other and are comparable. '
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Table VIII cont.

Total Recoverable

6. Method:__Petroleum Hydrocarbons (EPA 418.1)

Units:_mg/Kg (ppm)

QA Laboratory: ARDL, Inc.

Analytes Project Lab Detection QA Lab Detection
Detected C10103S8B C10203SB Limits Cl030338B Limits

TRPH 104,000 104,000 14/17 86,000 -~

Percent Solids 70.1 59.8 66

-- = Not reported

SUMMARY: The project blind duplicate and QA data agree within a factor
of two to each other and are comparable.

7. Method: Total Metals (EPA 6010,7000 Series)

Units: _mg/Kg (ppm)

Analytes Project Lab Detection QA Lab Detection
Detected C10103SB C102038B Limits C10303SB Limits
Antimony ND ND 14/17 ND 4.5
Beryllium ND ND 2.8/3.3 1.1 --
Cadmium ND ND 2.8/3.3 ND 0.76
Chromium 21 28 2.8/3.3 21.8 --
Copper 24 30 2.8/3.3 25.3 --
Lead 38 84 0.3/0.3 49.1 --
Nickel 13 14 7.1/8.4 12.2 -
Silver ND ND 2.8/3.3 ND 0.76
Thallium ND ND 28/33 0.26 -=
Zinc 67 74 7.1/8.4 74 .3 ~-

SUMMARY: The project blind duplicate and QA data agree within a factor
of three to each other or their detection limits and are comparable.
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COMPARISON OF PROJECT AND QA RESULTS

Table IX

Project: _NE Cape - St. Lawrence Island Matrix:_Soil Prefix:_94NE-
Project Laboratory:_NET Pacific, Inc. QA Laboratory: CENPD-PE-GE-L
1. Method: Aromatic Volatile Organic (EPA 8020) Units:__ua/Kg (ppb)
Analytes Project Lab Detection QA Lab Detection
Detected 07101SD 07201S8D Limits 073018D Limits
Benzene ND ND 26/27 ND 40
Toluene 46 C ND 26/27 ND 52
Ethylbenzene ND ND 26/27 ND 75
Total Xylenes ND ND 26/27 ND 40
Percent Solids 9.6 9.1 8.0

ND = Not detected
C = Positive result confirmed by secondary column or GC/MS analysis.

SUMMARY : The project blind duplicate and QA data agree within a
factor of two to each other or their detection limits and are
comparable.

2. Method: Semi-Volatile Organics (EPA 8270) Units:_mg/Kg (ppm)
QA Laboratory: ARDL, Inc.

Analytes Project Lab Detection QA Lab Detection
Detected 071018D 072018D Limits 073018D Limits
4-Methylphenol 3.8 ND 3.5/3.24 ND 2.4
Percent Solids 9.4 10.2 14

SUMMARY: The project blind duplicate and QA data agree within a factor
of two to each other or their detection limits for all targeted analytes
and are comparable.
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Table IX cont.

3. Method:_Polychlorinated Biphenvls (EPA 8080) Units:_ug/Kg (ppb)

Analytes Project Lab Detection QA Lab Detection
Detected 071018D 072018D Limits 073018D Limits
Aroclor 1016 ND ND 851/784 ND 580
Aroclor 1221 ND ND 851/784 ND 580
Aroclor 1232 ND ND 851/784 ND 580
Aroclor 1242 ND ND 457/421 ND 580
Aroclor 1248 ND ND 851/784 ND 580
Aroclor 1254 ND ND 530/490 ND 1200
Aroclor 1260 ND ND 530/490 ND 1200

SUMMARY: The project blind duplicate and QA data agree with each other
and are comparable.

4. Method:_Gasoline Range Organics (ADEC 8015 mod.) Units: _mg/Kg (ppm)

Analytes Project Lab Detection QA Lab Detection
Detected 07101S8D 07201S8SD Limits 07301SD Limits
GRO ND ND 10/11 ND 5.
Percent Solids 9.6 9.1 14

SUMMARY: The project blind duplicate and QA data agree with each other
and are comparable.

5. Method:_Diesel Range Organicsg (ADEC 8100 mod.) Units: mg/Kg (ppm)
QA Laboratory: CENPD-PE-GE-L

Analytes Project Lab Detecticon QA Lab Detection
Detected 07101SD 072018D Limits 073018D Limits

DRO 440 2060 420/390 4900 90

Percent Solids 9.4 10.2 12.0

SUMMARY: The project blind duplicate and QA data agree within a factor
of five each other except for the data comparison of project sample -
071018D and the QA sample. The project laboratory reported a low, out-
of-control DRO surrogate recovery for sample -07101SD. The DRO data of
this sample is a low estimate. The data of project sample -07201SD are
accepted based on agreement with the QA laboratory's data.

-2-
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Table IX cont.

Total Recoverable )
6. Method: Petroleum Hydrocarbons (EPA 418.1) Units: mg/Kg (ppm)
QA Laboratory: ARDL, Inc.

Analytes Project Lab Detection QA Lab Detection
Detected 071018D 072018D Limits 07301S8DP Limits
TRPH 19,000 293,000 106/98 43,600 --
Percent Solids 10.2 22.4 13.8

= Not reported

SUMMARY: The project blind duplicate and QA data agree within a factor
of five to each other except for the project data of 94NE-07201SD.
Since both laboratories had acceptable internal QC data, the data
discrepancies could not be resolved analytically. The data of project
sample -07101SD are accepted based on agreement with the QA laboratory's
data. Based on the differing percent solids in the blind duplicate
samples there is a possiblity of non-identical samples submitted as
replicates.

7. Method:_Polvchlorinated Dioxins/Furans (EPA 8290) Units:_ng/Kg (ppt)

Project Laboratory:_Enseco California QA Laboratory:_IT Analvtical
Analytes Project Lab Detection QA Lab Detection
Detected 071018D 07201SD Limits 07301S8D Limits
Total HxCDD ND ND 7.0/15 1.2 3 --
1,2,3,4,6,7,8-

HpCDD ND ND 19/18 3.3 J --
Total HpCDD ND ND 19/18 7.3 --
OCDD 130 J ND --/95 18.3 B --
Total TCDF ND ND 4.8/3.5 2.8 1 - -
Total PeCDF ND ND 5.6/12 2.4 1 3 - -
Total HxCDF ND ND 5.0/6.4 3.3 1 7 --
1,2,3,4,6,7,8-

HpCDF ND ND 6.8/15 1.6 B J --
Total HpCDF ND “ND 8.6/17 3.5 B J --
Percent Solids 8.6 11.6 --

B = Analyte detected in method blank

EMPC = Data considered an over estimate due to matrix effect.
J = Estimated wvalue
1 = Possible Polychlorinated Diphenyl ether interference

-3-
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Table IX cont.

SUMMARY: The project blind duplicate and QA data agree within a factor
of five to each other or their detection limits except for the QA data
of ©CDD. Since the project data OCDD was gquantitated below the
detection limit, the data comparison is not considered significant at
this level of detection.

8. Method:__Total Metals (EPA 6010, 7000 Series Units:_mg/Kg (ppm)
Project Laboratory:__NET Pacific, Inc. QA Laboratory: _ARDL, Inc.
Analytes Project Lab Detection QA Lab Detection
Detected 07101SD 07201SD Limits 073018D Limits
Antimony ND ND 106/98 ND 21.7
Arsenic 14 11 5.3/4.9 10.9 --
Beryllium ND ND 21/20 ND 0.72
Cadmium ND ND 21/20 9.4 --
Chromium ND ND 21/20 12.1 - -
Copper 40 29 21/20 59.1 --
Lead 29 26 2.1/2.0 47.1 - -
Mercury ND ND 1.1/1.0 ND 0.51
Nickel ND ND 53/49 28.3 -~
Selenium ND ND 5.3/4.9 2.2 N
Silver ND ND 21/20 ND 3.¢
Thallium ND ND 212/196 1.2 --
Zinc 760 320 53/49 924 - -

SUMMARY: The project blind duplicate and QA data agree within a factor
of three to each other or their detection limits and are comparable.
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COMPARISON OF PROJECT AND QA RESULTS

Table X

Project: _NE Cape - St. Lawrence Island Matrix:_Soil Prefix:__94NE-
Project Laboratory:__NET Pacific, Ingc. QA Laboratory: CENPD-PE-GE-L
1. Method: Aromatic Volatile Organic (EPA 8020) Units:  ug/Ka (ppb)
Analytes Project Lab Detection QA Lab Detection
Detected 051008S 0520088 Limits 053008s Limits
Benzene ND ND 13/10 ND 37
Toluene ND ND 13/10 ND 47
Ethylbenzene ND ND 13/10 ND 68
Total Xylenes ND ND 13/10 ND 37
Percent Solids 19.5 24.1 25

ND = Not detected
SUMMARY: The project blind duplicate and QA data agree with each other

for all targeted analytes and are comparable.

2. Method:_Polychlorinated Biphenvls (EPA 8080) Units:_ug/Ka (ppb)
QA Laboratory: ARDL:, Inc.

Analytes Project Lab Detection QA Lab Detection
Detected 0510088 0520088 Limits 05300Ss Limits
Aroclor 1016 ND ND 340/317 ND 80
Aroclor 1221 ND ND 340/317 ND 80
Aroclor 1232 ND ND 340/317 ND 80
Aroclor 1242 ND ND 183/171 ND 80
Aroclor 1248 ND ND 340/317 ND 80
Aroclor 1254 ND ND 210/200 ND 160
Aroclor 1260 ND ND 210/200 ND 160
Percent Solids 23.5 25.2 24 .7

SUMMARY: The project blind duplicate and QA data agree with each other
and are comparable.
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Table X cont.

3. Method: _Gasoline Range Organics (ADEC 8015 mod.) Units: _ma/Kg (ppm)

Analytes Project Lab Detection QA Lab Detection
Detected 0510088 052008S Limits 05300S8S Limits
GRO ND ND 5.1/4.1 ND 5.0
Percent Solids  19.5 24.1 24.7

SUMMARY: The project blind duplicate and QA data agree with each other
and are comparable.

4. Method:_Diesel Range Organics (ADEC 8100 mod.) Units:_mg/Kg (ppm)
QA Laboratory: CENPD-PE-GE-L

Analytes Project Lab Detection QA Lab Detection
Detected 0510088 05200SS Limits 053008s Limits
DRO 260 180 170/160 230 49
Percent Solids 23.5 25.2 26

SUMMARY: The project blind duplicate and QA data agree within a factouv
of two to each other and are comparable.

Total Recoverable
5. Method: _Petroleum Hydrocarbons (EPA 418.1) Units:_mg/Kg (ppm)
QA Laboratory: ARDL, Inc.

Analytes Project Lab Detection QA Lab Detection
Detected 0510088 05200SS Limits 0530088 Limits
TRPH 1790 1510 42/40 184 --

~-- = Not reported

SUMMARY: The project blind duplicate data agree within a factor of two
but does not agree within a factor of five to the QA data. Since both
laboratories had acceptable internal QC data, the data discrepancy could
not be resolved analytically. The project data are accepted based on
blind duplicate agreement.



CENPD-PE-GE-L

(94-376)

Table X cont.

6. Method:

Analytes
Detected

Antimony
Arsenic
Beryllium
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Selenium
Silver
Thallium
Zinc

SUMMARY :

Total Metals

(EPA 6010,7000 Series)

Project Lab

05100S8S

ND
4.7
ND
ND
ND
10
18
ND
ND
ND
ND
ND
553

05200S8S

ND
2
ND
ND
ND
7.9
4.8
ND
ND
ND
ND
ND
150

Detection
Limits

42/40
2
.5/7.
.5/7.
.5/7.
.5/7.
.8/0.
.4/0.
21/20
2
8.5/7.9
85/79
21/20

OO W
W 00O WYY

Units: {(ppm)
QA Lab Detection
05300S8s Limits
ND 12.1
4.8 --
ND 0.40
ND 2.0
5.7 --
10.1 - -
16.2 --
ND 0.32
12.4 - -
0.98 --
ND 2.0
0.43 --
367 - -

The project blind duplicate and QA data agree within a factor

of four to each other or their detection limits and are comparable.
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COMPARISON OF PROJECT AND QA RESULTS

Table XI

Project:_NE Cape - St. Lawrence Island Matrix:_Soil Prefix:__ 94NE-
Project Laboratory:_ NET Pacific, Inc. QA Laboratory: CENPD-PE-GE-L

1. Method:_Aromatic Volatile Organic (EPA 8020) Units:__ug/Kg (ppb)
Analytes Project Lab Detection QA Lab Detection
Detected 27118SB 2721888 Limits 27318SB Limits

Benzene 157 ND 60/144 ND 5400

Toluene 1000 371 60/144 1800 J 6800

Ethylbenzene 2050 1320 60/144 ND 9800

Total Xylenes 18,100 11,200 600/144 17,000 5400

Percent Solids 82.9 83.6 85

ND = Not detected
J = Estimated wvalue

SUMMARY: The project blind duplicate and QA data agree within a factor
of five each other or their detection limits and are comparable.

2. Method:_Gasoline Range Organics (ADEC 8015 mod.) Units: _mg/Kg (ppm)
QA Laboratory: ARDL, Inc.

Analytes Project Lab Detection QA Lab Detectiocn
Detected 2711888 272188B Limits 2731888 Limits

GRO 410 514 240/60 1300 -~

Percent Solids 82.9 83.6 79.3

SUMMARY: The project blind duplicate and QA data agree within a factor
of four to each other and are comparable.
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Table XI cont.

3. Method:_Diesel Range Organicsg (ADEC 8100 mod.) Units: mg/Kg (ppm)
QA Laboratory: CENPD-PE-GE-L

Analytes Project Lab Detection QA Lab Detection
Detected 27118SB 27218SB Limits 273188B Limits
DRO 8470 12,800 5220/2570 16,000 56
Percent Solids 76.7 77.9 77

SUMMARY: The project blind duplicate and QA data agree within a factor
of two to each other and are comparable.

Total Recoverable

4. Method: Petroleum Hydrocarbons (EPA 418.1) Units:_mg/Kg (ppm)
QA Laboratory: ARDL, Inc.

Analytes Project Lab Detection QA Lab Detection
Detected 27118SB 27218SB Limits 27318SB Limits

TRPH 29,300 29,100 13 10,000 - -

Percent Solids 82.9 83.6 79.3

SUMMARY: The project blind duplicate and QA data agree within a factor
of three to each other and are comparable.
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Table XI cont.

5. Method: Total Metals (EPA 6010,7000 Series) Units:_mg/Kg (ppm)
Analytes Project Lab Detection QA Lab Detection
Detected 27118SB 27218SB Limits 27318SB Limits
Antimony ND ND 13 ND 3.8
Arsenic 4.3 2.7 0.6 4.8 --
Beryllium ND ND 2.6 0.73 --
Cadmium ND ND 2.6 ND 0.63
Chromium 25 26 2.6 21.4 --
Copper 17 17 2.6 12.4 --
Lead 14 13 0.2 13.9 --
Mercury ND ND 0.1 ND 0.096
Nickel 14 17 6.4 15 --
Selenium ND ND 0.6 0.38 --
Silver ND ND 2.6 ND 0.63
Thallium ND ND 26 0.36 - -
Zinc 36 35 6.4 40.7 --

SUMMARY: The project blind duplicate and QA data agree within a factor
of two to each other and are comparable.



CENPD-PE-GE-L (94-376)

COMPARISON OF PRCOJECT AND QA RESULTS

Table XII

Project:_NE Cape - St. Lawrence Island Matrix:_Soil Prefix: 94NE-
Project Laboratory:__ NET Pacific, Inc. QA Laboratory: CENPD-PE-GE-L
1. Method:_Aromatic Volatile Organic (EPA 8020) Units:__ug/Kg (ppb)
Analytes Project Lab Detection QA Lab Detection
Detected 10110SD 10210SD Limits 10310SD Limits
Benzene ND ND 3.1/3.2 ND 330
Toluene 6.3 ND 3.1/3.2 ND 620
Ethylbenzene 53 ND 3.1/3.2 ND 420
Total Xylenes 57 39 3.1/3.2 ND 330
Percent Solids 79.4 79.0 73

ND = Not detected

SUMMARY: The project blind duplicate data agree within a factor of two
to each other or their detection limits except for the project blind
duplicate data of ethylbenzene which does not agree within a factor of
five to each other. The project laboratory reported a low, out-of-
control AVO surrogate recovery for sample -10210SD indicating possible
false negative results. The positive AVO data of -10110SD was confirmed
by the laboratcry as a non-gasoline fuel pattern was evident. The
project data of -10110SD are accepted. Due to the QA laboratory's high
AVO detection limits, the QA data was not useful in evaluating the
discrepancy. The project AVO data of 94NE-10110SD are accepted.
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Table XII cont.

2. Method:_Polychlorinated Biphenyls (EPA 8080) Units:_ug/Kg (ppb)
QA Laboratory: ARDL, Inc.

Analytes Project Lab Detection QA Lab Detection
Detected 10110SD 10210SD Limits 10310SD Limits
Aroclor 1016 ND ND 983/113 ND 80
Aroclor 1221 ND ND 983/113 ND 80
Aroclor 1232 ND ND 983/113 ND 80
Aroclor 1242 ND ND 528/60 ND 80
Aroclor 1248 ND ND 983/113 ND 80
Aroclor 1254 5160 436 614/141 ND 160
Aroclor 1260 1350 731 614/141 580 160
Percent Solids 81.4 71.1 76

SUMMARY: The project blind duplicate and QA data agree within a factor
of five to each other or their detection limits except for the aroclor
1254 data of project sample -10110SD. Since both laboratories had
accepted internal QC data, the data discrepancy could not be
analytically resolved. The project data of sample -10210SD are accepted
based on agreement with the QA laboratory's data. Based on tf
differing percent solids in the blind duplicate samples there is
possiblity of non-identical samples submitted as duplicates.

3. Method: Gasoline Range Organics (ADEC 8015 mod.) Units: mg/Kg (ppm)
Analytes Project Lab Detection QA Lab Detection
Detected 10110S8SD 102108D Limits 10310S8SD Limits

GRO 4.3 3.7 1.2/1.3 24 -

Percent Solids 79.4 77.0 76

SUMMARY: The project blind duplicate data agree within a factor of two
to each other but do not agree within a factor of five to the QA data.
Since both laboratories had acceptable internal QC data, the data
discrepancy could not be resolved analytically. The project data are
accepted based on blind duplicate agreement.
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Table XII cont.

4. Method: Diesel Range Organics (ADEC 8100 mod.) Units:_mg/Kg (ppm)
QA Laboratory: CENPD-PE-GE-L

Analytes Project Lab Detection QA Lab Detection
Detected 101108D 102108D Limits 103108SD Limits

DRO 7250 11,500 983/532 9800 73

Percent Solids 81.4 71.1 73

SUMMARY: The project blind duplicate and QA data agree within a factor
of two to each other and are comparable.

Total Recoverable

5. Method:__Petroleum Hydrocarbons (EPA 418.1) Units:_ma/Kg_(ppm)
QA Laboratory: ARDL,, Inc.

Analytes Project Lab Detection QA Lab Detection
Detected 10110SD 10210SD Limits 103108D Limits

TRPH 19,400 B 23,600 12/14 13,800 --

Percent Solids 81.4 71.1 75.7

B = Analyte detected in method blank

SUMMARY: The project blind duplicate and QA data agree within a factor
of two to each other and are comparable. Since the project data of TRPH
in sample -10110SD is greater than ten times the level of method blank
contamination, the TRPH data of this sample are accepted.
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Table XII cont.

6. Method:_ _Total Metals (EPA 6010,7000 Series)

Analytes Project Lab

Detected 101310S8SD 102108D
Antimony ND ND
Beryllium ND ND
Cadmium ND ND
Chromium 16 18
Copper 18 22
Lead 48 63
Nickel 11 14
Silver ND ND
Thallium ND ND
Zinc 123 140

Detection
Limits

12/14
.4/2.
.4/2.
.4/2.
.4/2.
.2/0.
1/7.
.4/2.
24/28
6.1/7.0

NOVO NN
O Wwwowmw

Units:_mg/Kg (ppm)

QA Lab
103108D

Detection
Limits

ND
0.63
0.87
17.8
22.5
43.0
13.1

ND
0.32

138

4.0

SUMMARY: The project blind duplicate and QA data agree within a factor
of four to each other or their detection limits and are comparable.
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COMPARISON OF PROJECT AND QA RESULTS
Table XIII

Project: NE Cape - St. Lawrence Island Matrix:_Soil Prefix:__ 94NE-
Project Laboratory:__NET Pacific, Inc. QA Laboratory: CENPD-PE-GE-I,

1. Method:_Aromatic Volatile Organic (EPA 8020) Units:__ug/Ka (ppb)
Analytes Project Lab Detection QA Lab Detection
Detected 06117SS 0621788 Limits 063178S 0631788* Limits
Benzene ND ND 2.6 ND ND 11/210
Toluene ND ND 2.6 96.8 82 J 14/260
Ethylbenzene ND ND 2.6 ND ND 21/390
Total Xylenes ND ND 2.6 14.4 ND 11/210
Percent Solids 96.2 95.8 94

*
ND

Methanolic extraction
Not detected

non

SUMMARY : The project blind duplicate and QA data agree within a factor
of five each other or their detection limits except for the QA data of
toluene and total xylenes. The project laboratory reported low, out-of-
control AVO surrogate recoveries of 14 and 16 percent indicating
possible false negative results. The QA laboratory initially reported
a low (54 percent) AVO surrogate recovery but upon reanalysis of the
sample (methanolic extraction) the AVO surrogate recovery was
acceptable. The QA laboratory's methanolic AVO data are accepted based
on acceptable internal QC data.

2. Method: Semi-Volatile Organics (EPA 8270) Units:_mg/Kg (ppm)

QA Laboratory: ARDL, Inc.

Analytes Project Lab Detection QA Lab Detection

Detected 06117S8 0621788 Limits 0631788 Limits
ND ND 10.4-50.5 ND 17-83

Percent Solids 95.1 95.2 96

SUMMARY: The project blind duplicate and QA data agree with each other
for all targeted analytes and are comparable.
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Table XIII cont.

3. Method:_Polychlorinated Biphenvls (EPA 8080) Units:__uga/Kg {(ppb)

Analytes Project Lab Detection QA Lab Detection
Detected 0611788 062178S Limits 0631788 Limits
Aroclor 1016 ND ND 1260 ND 84
Aroclor 1221 ND ND 1260 ND 84
Aroclor 1232 ND ND 1260 ND 84
Aroclor 1242 ND ND 678 ND 84
Aroclor 1248 ND ND 1260 ND 84
Aroclor 1254 ND ND 788 ND 170
Aroclor 1260 ND ND 788 ND 170

SUMMARY: The project blind duplicate and QA data agree with each other
and are comparable.

4. Method:_Gasoline Range Organics (ADEC 8015 mod.) Units:_mg/Kg (ppm)

Analytes Project Lab Detection QA Lab Detection
Detected 06117SS 062178S Limits 0631788 Limits

GRO ND ND 1.0 ND 5.

Percent Solids 96.2 95.8 95.6

SUMMARY: The project blind duplicate and QA data agree with each other
and are comparable.

5. Method:_Diesel Range Organics (ADEC 8100 mod.) Units:_mg/Kg (ppm)
QA Laboratory: CENPD-PE-GE-1L

Analytes Project Lab Detection QA Lab Detection
Detected 061178S 0621788 Limits 0631788 Limits

DRO 17,900 60,900 8410/4200 19,000 282

Percent Solids 95.1 95.2 95

SUMMARY: The project blind duplicate and QA data agree within a factor
of four to each other and are comparable.
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Table XIII cont.

Total Recoverable

6. Method:__Petroleum Hydrocarbons (EPA 418.1) Units:_mg/Kg (ppm)
QA Laboratory: ARDL, Inc.

Analytes Project Lab Detection QA Lab Detection
Detected 0611788 0621788 Limits 063178S Limits

TRPH 112,000 B 95,600 B 10 68,000 -

Percent Solids 95.1 95.2 95.

B = Analyte detected in method blank

SUMMARY: The project blind duplicate and QA data agree within a factor
of two to each other and are comparable. Since the project data of TRPH
are greater than ten times the level of method blank contamination, the

TRPH data of these samples are accepted.

7. Method: Total Metals (EPA 6010,7000 Series)

Analytes Project Lab Detection
Detected 0611788 0621788 Limits
Antimony ND ND 10
Beryllium ND ND 2.1
Cadmium 1.6 1.7 2.1
Chromium 19 17 2.1
Copperxr 10 12 2.1
Lead 42 29 0.2
Nickel 10 10 5.2
Silver ND ND 2.1
Thallium ND ND 21
Zinc 52 55 5.2

Units: _mg/Kg

(ppm)

QA Lab

06317SS

Detection
Limits

ND
1.1
ND
10.8
10.8
19.9
6.6
ND
0.29
62

3.1

0.52

0.52

SUMMARY: The project blind duplicate and QA data agree within a factor
of four to each other or their detection limits and are comparable.
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COMPARISON OF PROJECT AND QA RESULTS

Table XIV

Project:_NE Cape - St. Lawrence Island Matrix:_Soil Prefix:_ 94NE-
Project Laboratory:__NET Pacific, Inc. QA Laboratory: CENPD-PE-GE-L
1. Method:_Aromatic Volatile Organic (EPA 8020) Units:__ug/Kg (ppb)
Analytes Project Lab Detection QA Lab Detection
Detected 07124SS 07224SS Limits 073248L Limits
Benzene ND ND 2.9 ND 2.4
Toluene ND ND 2.9 ND 3.1
Ethylbenzene ND ND 2.9 ND 4.4
Total Xylenes ND ND 2.9 ND 2.4
Percent Solids 86.4 86.1 87

ND = Not detected

SUMMARY: The project blind duplicate and QA data agree with each other
and are comparable.

2. Method: Semi-Volatile Organics (EPA 8270) Units:_mg/Kg (ppm)

QA Laboratory: ARDL, Inc.

Analytes Project Lab Detection QA Lab Detection

Detected 071248SS 0722458 Limits 073248L Limits
ND ND 3.72-18.2 ND 0.44-2.1

Percent Solids 88.0 88.6 75

SUMMARY: The project blind duplicate and QA data agree with each other
for all targeted analytes and are comparable.
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3. Method:_Polychlorinated Biphenyls (EPA 8080) Units:_ug/Kg (ppb)

Analytes Project Lab Detection QA Lab Detection
Detected 0712488 0722488 Limits 07324SL Limits
Aroclor 1016 ND ND 91/90 ND 110
Aroclor 1221 ND ND 91/90 ND 110
Aroclor 1232 ND ND 91/90 ND 110
Aroclor 1242 ND ND 49/49 ND 110
Aroclor 1248 ND ND 91/90 ND 110
Aroclor 1254 ND ND 57/56 ND 210
Aroclor 1260 ND ND 57/56 31 J --

= Not reported

SUMMARY: The project blind duplicate and QA data agree with each other
or their detection limits and are comparable.

4. Method:_Gasoline Range Organics (ADEC 8015 mod.) Units: _mg/Kg (ppm)

Analytes Project Lab Detection QA Lab Detection
Detected 07124SS 0722488 Limits 0732481, Limits

GRO ND ND 1.2 ND 5.0
Percent Solids 86.4 86.1 75.0

SUMMARY: The project blind duplicate and QA data agree with each other
and are comparable.

S. Method:_Diesel Range Organics (ADEC 8100 mod.) Units: mg/Kg (ppm)
QA Laboratory: CENPD-PE-GE-L

Analytes Project Lab Detection QA Lab Detection
Detected 071248S 07224SS Limits 0732481, Limits
DRO 284 113 45 140 12
Percent Solids 88.0 88.6 87

SUMMARY: The project blind duplicate and QA data agree within a factor
of three to each other and are comparable.
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Table XIV cont.

6)

Total Recoverable

6. Method: Petroleum Hydrocarbons (EPA 418.1) Units:_mg/Kg (ppm)
QA Laboratory: ARDL, Inc.

Analytes Project Lab Detection QA Lab Detection
Detected 07124SS 0722488 Limits 073248L Limits

TRPH 580 192 11 497 --
Percent Solids 88.0 88.6 75.0

SUMMARY :

of four to each other and are comparable.

The project blind duplicate and QA data agree within a factor

7. Method:_Polychlorinated Dioxins/Furans (EPA 8290) Units:_ng/Kg (ppt)
Project Laboratory:Triangle Laboratories QA Laboratory: _IT Analytical

Analytes Project Lab Detection
Detected 071248S 0722488 Limits
Total TCDD 0.87 0.24 --
Total PeCDD ND 0.1l6 EMPC 0.2/--
1,2,3,4,6,7,8-

HpCDD 0.84 EMPC B 1.1 B --
Total HpCDD 0.92 EMPBC 2.5 --
OCDD 7.3 B 8.6 B --
2,3,7,8-TCDF 0.26 0.29 --
Total TCDF 4.2 4.5 --
1,2,3,7,8~-

PeCDF ND 0.09 EMPC 0.1/--
Total PeCDF 0.95 1.3 --
1,2,3,4,7,8-

HxCDF ND 0.19 0.1/--
2,3,4,6,7,8-

HxCDF 0.28 EMPC 0.41 --
Total HxCDF 0.46 EMPC 0.84 --
1,2,3,4,6,7,8- )

HpCDF 0.27 EMPC 0.35 EMPC --
Total HpCDF 0.38 0.57 --
OCDF 0.92 1.2 --
Percent Solids 88.0 88.6

B
EMPC
J

Analyte detected in method blank
Data considered an over estimate due to matrix effect.
Estimated wvalue

-3~

QA Lab Detection
07324SL Limits
0.67 J --
ND 0.58
0.74 J -~
1.5 30 - -

5.5 B J - -

ND 0.32
5.4 J --

ND 0.36

ND 0.79

ND 0.41
0.19 J - -
0.19 J --

ND 0.25

ND 0.29
1.6 J -
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SUMMARY: The project blind duplicate and QA data agree within a factor
of five to each other and are comparable.

8. Method:___Total Metals (EPA 6010,7000 Series) Units:_ma/Kg (ppm)

Project Laboratory:_ NET Pacific, Inc. QA Laboratory: _ARDL, Inc.
Analytes Project Lab Detection QA Lab Detection
Detected 071248S 072248S Limits 07324SL Limits
Antimony ND ND 11 ND 4.0
Arsenic 3.5 5.1 0.6 NR

Beryllium ND ND 2.3/2.2 1.1 --
Cadmium ND 1.7 2.3/2.2 ND 0.67
Chromium 10 11 2.3/2.2 15.1 --
Copper 9.1 8.7 2.3/2.2 : 10.8 --
Lead 19 21 0.2 26.3 --
Mercury ND ND 0.1 NR

Nickel 6.9 7.6 5.7/5.6 11.6 --
Selenium ND ND 0.6 NR

Silver ND ND 2.3/2.2 ND 0.67
Thallium ND ND 23/22 0.28 --
Zinc 28 30 5.7/5.6 46 .5 - -
Percent Solids 88.0 88.6 75.0

NR = Not regquested on chain-of-custody records

SUMMARY: The project blind duplicate and QA data agree within a factor
of three to each other or their detection limits and are comparable.
The QA laboratory was not requested to analyze the sample for arsenic,
mercury, and selenium.
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COMPARISON OF PROJECT AND QA RESULTS

Table XV
Project:_NE Cape - St. Lawrence Island Matrix:_Soil Prefix:__94NE-
Project Laboratory:__NET Pacific, Inc. QA Laboratory: CENPD-PE-GE-L
1. Method:_Aromatic Volatile Organic (EPA 8020) Units:__ug/Kg (ppb)
Analytes Project Lab Detection QA Lab Detection
Detected 13125SB 1322558 Limits 133258B Limits
Benzene ND ND 26/2.6 ND 210
Toluene 56 ND 26/2.6 ND 260
Ethylbenzene ND ND 26/2.6 ND 390
Total Xylenes 34 ND 26/2.6 ND 210
Percent Solids 94 .4 95.2 95

ND = Not detected

SUMMARY: The project blind duplicate data agree within a factor of five
each other or their detection limits except for the data of toluene and
total xylenes. The project laboratory reported a low surrogate recovery
(53 percent) for sample -13225SB indicating possible false negative
results. The positive AVO data of -13125SB was confirmed by the
laboratory as a non-gasoline fuel pattern was evident. Due to the QA
laboratory's high AVO detection limits, the QA data was not useful in
evaluating the discrepancy. The project AVO data of -131258SB are
accepted.

2. Method:_Gasoline Range QOrganics (ADEC 8015 mod.) Units: _mg/Kg (ppm)

Analytes Project Lab Detection QA Lab Detection
Detected 1312588 13225S8B Limits 1332588 Limits

GRO 7.1 3 ND 10/1.0 ND 5.0

Percent Solids 94 .4 95.2 94 .3

SUMMARY: The project blind duplicate and QA data agree within a factor
of five to each other or their detection limits except for project data
-132258B but since the project data of GRO was quantitated below the
detection limit, the data comparison is not considered significant at
this level of detection.
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3. Methogq.: Diesel Range Organicg (ADEC 8100 mod . ) Unitg. ng/Kg (1
QA Laboratory: CENPD—PE—GE-L

Analyteg Project Lab Detection QA Lap Detect
Detected 131253R 1322SSB Limitsg 133253R Limi

DRO 546 434 84 /42 1000 1.

Percent Solidg 95.3 94 .5 91

SUMMARY, The Project bling duplicate and Qa data agree within 4 fact
of three to each Other ang are Comparable .

Total Recoverable
4. Method-: Petroleunm derocarbons (EPA 418.1) - Unitg. ng /Kqg (Ppm:
QA Laboratory: ARDJ, Inc,

Analyteg Project Lab Detection QA Lap Detect o
D tected 131253R 132253R Limitg 133258R Limitg
=€Lected —=2L<o8B ~—=2<258B —Imits —=23<58B —&dmitg
TRPH 1150 624 10 431 -~
Percent Solidsg 95.3 94 .5 94 .3

~~ = Not reporteg

SUMMARY . The bProject bling duplicate and Qa datg agree Within 3 factor
Of three Lo each Other ang are Comparaple
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COMPARISON OF PROJECT AND QA RESULTS
Table XVI

Project: _NE Cape - St. Lawrence Island Matrix:_Soil Prefix: 94NE-
Project Laboratory:_ NET Pacific, Inc. QA Laboratory: CENPD-PE-GE-L

1. Method:_Aromatic Volatile Organic (EPA 8020) Units:__ug/Kg (ppb)
Analytes Project Lab Detection QA Lab Detection
Detected 10134SS 10234SS Limits 10334SS Limits

Benzene ND ND 3.0 ND 2.4
Toluene ND ND 3.0 ND 3.1
Ethylbenzene ND ND 3.0 ND 4.5
Total Xylenes ND ND 3.0 ND 2.4
Percent Solids 82.1 82.8 84

ND = Not detected

SUMMARY: The project blind duplicate and QA data agree with each other
and are comparable.

2. Method: Semi-Volatile Organics (EPA 8270) Units:_mg/Kg (ppm)
QA Laboratory: ARDL, Tnc.
Analytes Project Lab Detection QA Lab Detection
Detected 1013488 1023488 Limits 1033488 Limits
Di-n-butyl-

phthalate ND ND 0.4 0.12 J 0.41
Percent Solids 81.8 84.8 80

J = Estimated value

SUMMARY: The project blind duplicate and QA data agree with each other
and are comparable.
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3. Method:_Polychlorinated Biphenyls (EPA 8080) Units:__ug/Xg (ppb)

Analytes Project Lab Detection QA Lab Detection
Detected 101348S 10234SS Limits 1033488 Limits
Aroclor 1016 ND ND 98/94 ND 100
Aroclor 1221 ND ND 98/94 ND 100
Aroclor 1232 ND ND 98/94 ND 100
Aroclor 1242 ND ND 53/51 ND 100
Aroclor 1248 ND ND 98/94 ND 100
Aroclor 1254 ND ND 61/59 ND 200
Aroclor 1260 ND ND 61/59 ND 200

SUMMARY: The project blind duplicate and QA data agree with each other
and are comparable. :

4. Method:_Gasoline Range Organics (ADEC 8015 mod.) Units:_mg/Kg (ppm)

Analytes Project Lab Detection QA Lab Detection
Detected 10134885 1023488 Limits 10334S8S Limits

GRO ND ND 1.2 ND 5.0
Percent Solids 82.1 82.8 79.6

SUMMARY: The project blind duplicate and QA data agree with each other
and are comparable.

5. Method: _Diesel Range Organigs (ADEC 8100 mod.) Units:_mg/Kg (ppm)
QA Laboratory: CENPD-PE-GE-L

Analytes Project Lab Detection QA Lab Detection
Detected 1013488 1023488 Limits 1033488 Limits

DRO 379 377 49/47 380 13

Percent Solids 81.8 84.8 86

SUMMARY: The project blind duplicate and QA data agree within a factor
of two to each other and are comparable.

-2-
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Total Recoverable
6. Method: Petroleum Hydrocarbons (EPA 418.1) Units:_mg/Kg (ppm)
QA Laboratory: ARDI,, Inc.

Analytes Project Lab Detection QA Lab Detection
Detected 101348S 1023488 Limits 1033488 Limits
TRPH 416 861 12 970 --
Percent Solids 81.8 84.8 79.6

SUMMARY: The project blind duplicate and QA data agree within a factor
of three to each other and are comparable.

7. Method: Total Metals (EPA 6010,7000 Series) Units:_mg/Kg (ppm)

Analytes Project Lab Detection QA Lab Detection
Detected 1013488 1023483 Limits 1033488 Limits
Antimony ND ND 12 ND 3.8
Beryllium ND ND 2.4 1.4 --
Cadmium 2.1 1.8 2.4 ND 0.63
Chromium 17 18 2.4 16.3 --
Copper 17 16 2.4 16.0 --
Lead 28 32 0.2 28.3 --
Nickel 11 12 6.1/5.9 9.0 --
Silver ND ND 2.4 ND 0.63
Thallium ND ND 24 0.34 --
Zinc 48 46 6.1/5.9 53.5 --

SUMMARY: The project blind duplicate and QA data agree within a factor
of four to each other or their detection limits and are comparable.



CENPD-PE-GE-L (94-376)

COMPARISON OF PROJECT AND QA RESULTS
Table XVII

Project:_NE Cape - St. Lawrence Island Matrix:_Scoil Prefix:__ 94NE-
Project Laboratory:__NET Pacific, Inc. QA Laboratory: CENPD-PE-GE-L

1. Method: Aromatic Volatile Organic (EPA 8020) Units:__ug/Kg (ppb)
Analytes Project Lab Detection QA Lab Detection
Detected 0914188 0924188 Limits 0934188 Limits

Benzene ND ND 3.0/3.1 ND 3.0
Toluene ND ND 3.0/3.1 3.7 J 3.8
Ethylbenzene ND ND 3.0/3.1 ND 5.5
Total Xylenes ND ND 3.0/3.1 ND 3.0
Percent Solids 83.1 80.7 82

ND = Not detected
J = Estimated value

SUMMARY: The project blind duplicate and QA data agree within a factor
of two to each other or their detection limits and are comparable.

2. Method: Semi-Volatile Organics (EPA 8270) Units:_mg/Kg (opm)
QA Laboratory: ARDL, Inc.
Analytes Project Lab Detection QA Lab Detection
Detected 0914188 09241858 Limits 09341SS Limits
Di-n-butyl-

phthalate ND ND 0.4 0.22 J 0.40
Percent Solids 77.4 81.9 82

= Not reported

SUMMARY: The project blind duplicate and QA data agree with each other
or their detection limits and are comparable.
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3. Method:_Polychlorinated Biphenyls (EPA 8080) Units:_ug/Kg (ppb)

Analytes Project Lab Detection QA Lab Detection
Detected 0914188 0924188 Limits 0934188 Limits
Aroclor 1016 ND ND 103/98 ND 98
Aroclor 1221 ND ND 103/98 ND 98
Aroclor 1232 ND ND 103/98 ND 98
Aroclor 1242 ND ND 56/53 ND 98
Aroclor 1248 ND ND 103/98 ND 98
Aroclor 1254 ND ND 64/61 ND 200
Aroclor 1260 181 85 64/61 31 J 200

SUMMARY: The project blind duplicate and QA data agree within a factor
of three to each other except for the data of aroclor 1260 in project
sample does not agree within a factor of five to the QA laboratory's
data. Since both laboratories had acceptable internal QC data, the data
discrepancies could not be resolved analytically. The project data of
sample -09141SS are accepted based on blind duplicate agreement.

4. Method:_Gasoline Range Organics (ADEC 8015 mod.) Units: _mg/Kgq (ppmr

Analytes Project Lab Detection QA Lab Detection
Detected 09141SS 0924188 Limits 0934188 Limits

GRO ND ND 1.2 ND 5.0
Percent Solids 83.1 80.7 81.7

SUMMARY: The project blind duplicate and QA data agree with each other
and are comparable.

5. Method: Diesel Range Organics (ADEC 8100 mod.) Units:_mg/Kg (ppm)
QA Laboratory: CENPD-PE-GE-L

Analytes Project Lab Detection QA Lab Detection
Detected 091418S 092418S Limits 093418S Limits

DRO 41 56 5.2/4.9 160 15

Percent Solids 77.4 81.9 71

SUMMARY: The project blind duplicate and QA data agree within a facto-
of four to each other and are comparable.
-2-
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Total Recoverable
6. Method: Petroleum Hvdrocarbons (EPA 418.1)

Units: _mg/Kg (ppm)

QA Laboratory: ARPL, Inc.

Analytes Project Lab Detection
Detected 091418S 092418S Limits
TRPH 155 183 13/12
Percent Solids 77.4 81.9

SUMMARY: The project blind duplicate and QA data
of two to each other and are comparable.

QA Lab Detection

0934188 Limits
139 --
81.7

agree within a factor
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7. Method:_Polychlorinated Dioxins/Furans (FEPA 8290) Units: _ng/Kg (ppt)
Project Laboratory:Triangle Laboratories QA Laboratory: _IT Analvytical

Analytes Project Lab Detection QA Lab Detection
Detected 091418S 0924188 Limits 083418s Limits
Total TCDD 1.9 1.6 -- 1.3 --
1,2,3,7,8-PeCDD 1.0 EMPC 1.3 EMPC -- 0.68 J --
Total PeCDD 7.0 8.8 -- 2.8 --
1,2,3,4,7,8-

HxCDD 3.2 2.5 -- 1.5 J --
1,2,3,6,7,8-

HxCDD 3.7 EMPC 3.0 EMPC -- 2.6 J -~
1,2,3,7,8,9-

HxCDD 8.7 7.8 -- 3.7 J --
Total HxCDD 64 .4 53.2 -~ 29.0 --
1,2,3,4,6,7,8- :

HpCDD 87.0 84 .2 -- 65.9 --
Total HpCDD 240 211 -- 133 -~
QOCDD 511 385 -- 407 B --
2,3,7,8-TCDF 6.0 4.7 -- ND 0.77
Total TCDF 35.4 24 .5 -- 24.8 1 --
1,2,3,7,8-PeCDF 1.3 EMPC 2.1 -- ND 1.0
2,3,4,7,8-PeCDF 2.4 2.6 -- 0.61 J --
Total PeCDF 23.5 25.0 -- 28.4 1 --
1,2,3,4,7,8-

HxCDF 5.3 EMPC 6.6 -~ 1.9 7 --
1,2,3,6,7,8-

HxCDF 1.6 1.6 -- 1.6 J --
2,3,4,6,7,8-

HxCDF 1.9 1.6 - - 0.54 J --
Total HxCDF 22.3 24.5 -- 27.5 1 --
1,2,3,4,6,7,8-

HpCDF 13.9 10.3 -- 9.3 - -
1,2,3,4,7,8,9-

HpCDF 1.1 EMPC 0.64 EMPC -- 1.1 70 --
Total HpCDF 39.7 31.8 -- 29.7 --
OCDF 46 .4 38.2 -- 22.3 --
Percent Solids 78.6 79.0 --

B = Analyte detected in method blank
EMPC = Data considered an over estimate due to matrix effect
1 = Possible Polychlorinated Diphenyl ether interference
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SUMMARY: The project blind duplicate and QA data agree within a factor
of five to each other or their detection limits except for the QA
laboratory's data of 2,3,7,8-TCDF. Since both 1laboratories had
acceptable internal QC data, the data discrepancy could not be resolved
analytically. The project data are accepted based on blind duplicate
agreement.

8. Method:__Total Metals (EPA 6010,7000 Series) Units:_mg/Kg (ppm)
Project Laboratory:_NET Pacific, Inc. QA Laboratory: _ARDL, Inc.
Analytes Project Lab Detection QA Lab Detection
Detected 09141SS 0524188 Limits 0834188 Limits
Antimony 22 ND 13/12 ND 3.7
Arsenic 30 10 0.6 14.8 -~
Beryllium ND ND 2.6/2.4 1.2 --
Cadmium 4.0 2.3 2.6/2.4 0.72 --
Chromium 56 63 2.6/2.4 24.7 - -
Copper 92 49 2.6/2.4 37.9 --
Lead 181 134 0.2 131 --
Mercury ND ND 0.1 ND 0.098
Nickel 17 16 6.4/6.1 13.95 --
Selenium ND ND 0.6 0.39 --
Silver ND ND 2.6/2.4 ND 0.61
Thallium ND ND 26/24 0.28 --
Zinc 304 427 6.4/6.1 513 --

SUMMARY: The project blind duplicate and QA data agree within a factor
of five to each other or their detection limits except for the project
(94NE-091418S) and QA data comparisons of antimony and cadmium. Since
both laboratories had acceptable internal ©QC data, the data
discrepancies could not be resolved analytically. The project data are
accepted based on blind duplicate agreement.



CENPD-PE-GE-L (94-376)

COMPARISON OF PROJECT AND QA RESULTS
Table XVIIT

Project:_NE Cape - St. Lawrence Island Matrix:_Soil Prefix:_ _94NE-

Project Laboratory:__NET Pacific, Inc. QA Laboratory: CENPD-PE-GE-L
1. Method:_Volatile Organic Compounds (EPA 8260) Units: _ug/Kg (ppb)
Analytes Project Lab Detection QA Lab Detection
Detected 161318B 1623188 Limits 16331SRE Limits
Methylene
Chloride 5.5 B 6.7 B 5.2 2.9 g0 9.7

Ethylbenzene ND ND 5.2 0.6 J 1.8
Styrene ND ND 5.2 1.7 J 1.9
1,2,4-trimethyl-

benzene ND ND 5.2 0.7 J 2.3
Toluene ND ND 5.2 7.8 1.1
m&p-xylene ND ND 5.2 0.7 J 1.2
Percent Solids 95.9 96.8 ' 96

B = Analyte detected in method blank
J = Estimated value
ND = Not detected

SUMMARY: The project blind duplicate and QA data agree within a factor
of three to each other or their detection limits for all targeted
analytes and are comparable. The presence of methylene chloride in the
project samples should be considered due to laboratory contamination.

2. Method: Semi-Volatile QOrganics (EPA 8270) Units: mg/Kg (ppm)

QA Laboratory: ARDL, Inc.

Analytes Project Lab Detection QA Lab Detection

Detected 1613138B 1623138 Limits 16331SB Limits
ND ND 0.3-1.7 ND 0.3-1.7

Percent Solids 96.1 96.5 96

SUMMARY: The project blind duplicate and QA data agree with each other
and are comparable.
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3. Method: Polvchlorinated Biphenyls (EPA 8080) Units:__ug/Kg (ppb)
Analytes Project Lab Detection QA Lab Detection
Detected 16131SB 16231SB Limits 16331SB Limits
Aroclor 1016 ND ND 83 ND 83
Aroclor 1221 ND ND 83 ND 83
Aroclor 1232 ND ND 83 ND 83
Aroclor 1242 ND ND 45 ND 83
Aroclor 1248 ND ND 83 ND 83
Aroclor 1254 ND ND 52 ND 170
Aroclor 1260 ND ND 52 ND 170

SUMMARY: The project blind duplicate and QA data agree with each other
and are comparable.

4. Method:__Total Metals (EPA 6010,7000 Serxries Units:_mg/Kg (ppm)

Analytes Project Lab . Detection QA Lab Detection
Detected 16131SB 16231SB Limits 16331SB Limits

Antimony ND ND 10 ND 3.4
Arsenic 3.4 3.1 0.5 5.6 --
Beryllium 1.4 ND 2.1 1.2 --
Cadmium 1.8 ND 2.1 ND 0.52
Chromium 11 14 2.1 38.7 --
Copper 8.4 7.5 2.1 16.9 --
Lead 22 23 0.2 23.3 --
Mercury ND ND 0.1 -- 0.083
Nickel 6.6 6.5 5.2 15.1 --
Selenium ND ND 0.5 0.13 --
Silver ND ND 2.1 ND 0.52
Thallium ND ND 21 0.19 --
Zinc 47 41 5.2 53.8 --

= Not reported

SUMMARY: The project blind duplicate and QA data agree within a factor
of four to each other or their detection limits and are comparable.
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COMPARISON OF PROJECT AND QA RESULTS
Table XIX

Project:_NE Cape - St. Lawrence Island Matrix:_Soil Prefix: _94NE-
Project Laboratory:_ NET Pacific, Inc. QA Laboratory: CENPD-PE-GE-L

1. Method:_Aromatic Volatile Organic (EPA 8020) Units:__ug/Kg (ppb}
Analytes Project Lab Detection QA Lab Detection
Detected 15149SS 1524988 Limits 1534988 Limits
Benzene ND ND 2.5/2.6 ND 11
Toluene ND ND 2.5/2.6 3.8 J 14
Ethylbenzene ND ND 2.5/2.6 ND 20
Total Xylenes ND ND 2.5/2.6 9.3 J 11
Percent Sclids 99.1 96.7 97

ND = Not detected
J = Estimated value

SUMMARY: The project blind duplicate and QA data agree within a factor
of four to each other or their detection limits and are comparable.

2. Method: Gasoline Rande Organics (ADEC 8015 mod.) Units: wmg/Kg (ppm)
QA Laboratory: ARDL, Inc.

Analytes Project Lab Detection QA Lab Detection
Detected 1514988 1524988 Limits 1534988 Limits

GRO ND ND 1.0 ND 5.0

Percent Solids 99.1 96.7 95.3

SUMMARY: The project blind duplicate and QA data agree with each other
and are comparable.
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3. Method: Diesel Range Organics (ADEC 8100 mod.) Units:_mg/Kg (ppm)
QA Laboratory: CENPD-PE-GE-L

Analytes Project Lab Detection QA Lab Detection
Detected 1514988 15249SS Limits 1534988 Limits
DRO 6580 7610 2030 7600 271
Percent Solids 98.7 98.6 98

SUMMARY: The project blind duplicate and QA data agree within a factor
of two to each other and are comparable.

Total Recoverable

4. Method: _Petroleum Hydrocarbons (EPA 418.1) Units:_mg/Kg (ppm)
QA Laboratory: ARDL, Inc.

Analytes Project Lab Detection QA Lab Detection
Detected 1514988 1524988 Limits 1534988 Limits

TRPH 36,800 35,800 10 22,400 --

Percent Solids 98.7 98.6 95.3

-~ = Not reported

SUMMARY: The project blind duplicate and QA data agree within a factor
of two to each other and are comparable.
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COMPARISON OF PROJECT AND QA RESULTS

Table XX

Project: NE Cape - St. Lawrence Island  Matrix:_Soil Prefix:_94NE-
Project Laboratory:_ NET Pacific, Inc. QA Laboratory: ARDL, Inc.
1. Method: Semi-Volatile Organics (EPA 8270) Units: mg/Kg (ppm)
Analytes Project Lab Detection QA Lab Detection
Detected 1616488 1626488 Limits 1636488 Limits
Di-n-butyl-

phthalate 1.86 ND 0.77/0.78 ND 0.38
Percent Solids 91.3 89.4 86

SUMMARY: The project blind duplicate and QA data agree within a factor
of five to each other or their detection limits and are comparable.

2. Method: _Polychlorinated Biphenvls (EPA 8080) Units:__ug/Kg (ppb)
Analytes Project Lab Detection QA Lab Detection
Detected 16164SS 1626488 Limits 1636488 Limits
Aroclor 1016 ND ND 88/90 ND 93
Aroclor 1221 ND ND 88/90 ND 93
Aroclor 1232 ND ND 88/90 ND 93
Aroclor 1242 ND ND 47/48 ND 93
Aroclor 1248 ND ND 88/90 ND 93
Aroclor 1254 ND ND 55/56 ND 190
Aroclor 1260 ND ND 55/56 19 J 190

-- = Not reported
J = Estimated value

SUMMARY: The project blind duplicate and QA data agree with each other
or their detection limits and are comparable.



CENPD-PE-GE-L (94-376)
Table XX cont.

3. Method:

Analytes
Detected

Antimony
Arsenic
Beryllium
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Selenium
Silver
Thallium
Zinc

SUMMARY :

Total Metals

(EPA 6010,7000 Series)

Project Lab
16264SS

161648S

ND
4.7
ND
ND
13
9.1
34
ND
7.1
ND
ND
ND
48

ND
4.8
ND
ND
11
8.4
28
ND
7.8
ND
ND
ND
49

Detection

Limits

11
0.5/0.

(@]
MUV OoOOoONNDMDN

N .
NOUERNMDNNDNDDN

(93}
(S}
~ N
(G20 \0)

of two to each other and are comparable.

Units:

ng/Kg (ppm)

QA Lab

1636488

Detection
Limits

ND
4.7
1.1

ND

13.8
8.8
27.5

ND
8.6

ND

ND

0.26
49.8

3.5

0.58

0.093

The project blind duplicate and QA data agree within a factor



CENPD-PE-GE-L (94-376)

COMPARISON OF PROJECT AND QA RESULTS

Table XXI

Project:_NE Cape - St. Lawrence Island Matrix:_Soil Prefix:_ _94NE-
Project Laboratory:_ NET Pacific, Inc. QA Laboratory: CENPD-PE-GE-L
1. Method:_Aromatic Volatile Organic (EPA 8020) Units:__ug/Kg (ppb)
Analytes Project Lab Detection QA Lab Detection
Detected 2116888 2126888 Limits 2136888 Limits
Benzene ND ND 15/14 ND 39
Toluene ND ND 15/14 ND 50
Ethylbenzene ND ND 15/14 ND 72
Total Xylenes ND ND 15/14 ND 39
Percent Solids 16.9 18.5 16

ND = Not detected

SUMMARY: The project blind duplicate and QA data agree with each other
and are comparable.

2. Method: Semi-Volatile Organics (EPA 8270) Units:_mg/Xg (ppm)
QA Laboratory: ARDL, Inc.
Analytes Project Lab Detection QA Lab Detection
Detected 2116888 2126888 Limits 2136888 Limits
Di-n-butyl-

phthalate 2.12 J 9.26 2.8/4.3 0.90 J 1.70
Bis(2-ethylhexyl)

phthalate 1.60 J ND 2.8/4.3 0.84 J 1.70
4-chloro-

aniline 6.00 4.94 2.8/4.3 ND 1.70
Percent Solids 25 16.2 : 19

SUMMARY: The project blind duplicate and QA data agree within a factor
of five to each other or their detection limits except for the QA
laboratory's data of di-n-butylphthalate does not agree within a factor
of five to project sample -21268SS. Since both laboratories had
acceptable internal QC data, the data discrepancy could not be resolved
analytically. The project data of sample -21168SS are accepted based on
agreement with the QA laboratory's data.



CENPD-PE-GE-L (94-376)
Table XXI cont.

3. Method:_ Polychlorinated Biphenyls (EPA 8080) Units:_ug/Kg (ppb)

Analytes Project Lab Detection QA Lab Detection
Detected 21168SS 21268SS Limits 2136888 Limits
Aroclor 1016 ND ND 320/494 ND 420
Aroclor 1221 ND ND 320/494 ND 420
Aroclor 1232 ND ND 320/494 ND 420
Aroclor 1242 ND ND 172/265 ND 420
Aroclor 1248 ND ND 320/45%4 ND 420
Aroclor 1254 ND ND 200/310 ND 840
Aroclor 1260 1920 4200 200/310 930 840

-- = Not reported

SUMMARY: The project blind duplicate and QA data agree within a factor
of five to each other and are comparable.

4. Method:_Gascoline Range Organics (ADEC 8015 mod.) Units:_mg/Kg (ppm)

Analytes Project Lab Detection QA Lab Detectic
Detected 2116888 2126888 Limits 2136888 Limits
GRO ND ND 5.9/5.4 ND 5.0
Percent Solids 16.9 18.5 19.2

SUMMARY: The project blind duplicate and QA data agree with each other
and are comparable.

5. Method:_Diesel Range Organics (ADEC 8100 mod.) Units:_ma/Kg (ppm)
QA Laboratory: CENPD-PE-GE-L

Analytes Project Lab Detection QA Lab Detection
Detected 21168SS 2126888 Limits 2136888 Limits
DRO 1160 1670 400/490 3800 334
Percent Solids 25.0 16.2 16

SUMMARY: The project blind duplicate and QA data agree within a factor
of four to each other and are comparable.
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CENPD-PE-GE-L
Table XXI cont.

(94-376)

Total Recoverable

6. Method: Petroleum Hydrocarbons (EPA 418.1) Units: mg/Kg (ppm)
QA Laboratory: ARDL, Inc.

Analytes Project Lab Detection QA Lab Detection
Detected 2116888 2126888 Limits 2136888 Limits
TRPH 18,400 13,000 40/62 1690 --
Percent Solids 25.0 16.2 19.2

SUMMARY: The project blind duplicate and QA data agree within a factor

of five to each other except for the QA data of TRPH. Since both
laboratories had acceptable internal QC data, the data discrepancy could
not be resolved analytically. The QA data of TRPH are questionable as
up to 3800 ppm of DRO was found in the project and QA replicates of
Table XXI-5.

agreement.

7. Method:

Analytes
Detected

Antimony
Arsenic
Beryllium
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Selenium
Silver
Thalljium
Zinc

SUMMARY :

The project data are accepted based on blind duplicate

Total Metals

(EPA 6010,7000 Series)

Project Lab Detection
2116888 2126888 Limits
ND ND 40/62
9.6 18 2/3
ND ND 8.0/12
ND ND 8.0/12
18 15 8.0/12
140 120 8.0/12
96 80 0.8/1
5.6 4 0.4/0.6
ND ND 20/31
2 ND 2/3
9.2 ND 0.8/12
ND ND 80/120
960 1300 20/31

Units:

ma/Kg  (ppm)

QA Lab

213688S

ND
13.5

ND
3.
14.
86 .
62.
3.
10.

N
6.7
0.53
776

Uk JoJN

Detection
Limits

15.6

0.52

The project blind duplicate and QA data agree within a factor

of two to each other or their detection limits and are comparable.



CENPD-PE-GE-L  (94-376)

COMPARISON OF PROJECT AND QA RESULTS

Table XXII
Project: _NE Cape - St. Lawrence Island Matrix:_Soil Prefix:__94NE-
Project Laboratory:_ NET Pacific, Inc. QA Laboratory: _ARDL, Inc.
1. Method:_Total Organic Carbon (EPA 415.1) Units:_mg/Kg (ppm)
Analytes Project Lab Detection QA Lab Detection
Detected Q7151SB 0725158 Limits 073518B Limits
TOC 17,900 21,800 29 16,100 --
Percent Solids 86.1 85.6 85.5

-- = Not reported

SUMMARY: The project blind duplicate and QA data agree within a factor
of two to each other and are comparable.

2. Method:_Total Organic Halogens (EPA 9020) Units:_mg/Kg (ppm)
Analytes Project Lab Detection QA Lab Detection
Detected 07151SB 0725158 Limits 073518B Limits
TOX ND ND 20/10 24.5 -~

ND = Not detected

SUMMARY: The project blind duplicate and QA data agree within a factor
of three to each other or their detection limits and are comparable.

3. Method:_Ignitability (EPA 1010,1020/ASTM-D240) Units:_Btu/lb / F°

Analytes Project Lab Detection QA Lab Detection
Detected 0715188 07251SB Limits 07351SB Limits
BTU 130 475 -~ ND 500
Ignitability >140 >140 -- >200 --

SUMMARY: The project blind duplicate and QA data agree within a factor
of four to each other or their detection limits and are comparable.



CENPD-PE-GE-L (94-376)

COMPARISON OF PROJECT AND QA RESULTS
Table XXIIT

Project: NE Cape - St. Lawrence Island Matrix:_Soil Prefix:_ 94NE-

Project Laboratory:_ NET Pacific, Inc. QA Laboratory: CENPD-PE-GE-L
1. Method: Volatile Organic Compounds (EPA 8260) Units: ug/Kg (ppb)
Analytes Project Lab Detection QA Lab Detection
Detected 06153SB 06253SB Limits 06353SB Limits
Methylene

Chloride 6.3 B ND 5.7/5.9 8.5 J 11.0
Benzene ND ND 5.7/5.9 2.4 2.2
Ethylbenzene ND ND 5.7/5.9 0.4 J 2.1
1,2,4-trimethyl-

benzene ND ND 5.7/5.9 0.3 J 2.7
Toluene ND ND 5.7/5.9 2.6 1.3
O-xylene ND ND 5.7/5.9 0.3 J 1.8
m&p-xylene ND ND 5.7/5.9 0.4 J 1.4
Percent Solids 87.6 85.2 82

B = Analyte detected in method blank
ND = Not detected
J = Estimated value

SUMMARY: The project blind duplicate and QA data agree within a factor
of two to each other or their detection limits for all targeted analytes
and are comparable.

2. Method: Semi-Volatile Organicgs (EPA 8270) Units:_mg/Kg (ppm)
QA Laboratory: ARDL, Inc.
Analytes Project Lab Detection QA Lab Detection
Detected 06153S8EB 06253SB Limits 06353SB Limits
Di~-n-butyl-

phthalate ND ND 2.53/2.60 0.129 B J 0.38
Percent Solids 78.9 77.0 86

SUMMARY: The project blind duplicate and QA data agree with each other
or their detection limits for all targeted analytes and are comparable.
The presence of di-n-butylphthalate in the QA laboratory's sample should
be considered due to laboratory contamination.



CENPD-PE-GE-L (94-376)
Table XXIII cont.

3. Method:_Polychlorinated Biphenyls (EPA 8080) Units:_ug/Kg (ppb)

Analytes Project Lab Detection QA Lab Detection
Detected 06153SB 0625388 Limits 06353SB Limits
Aroclor 1016 ND ND 101/104 ND 93
Aroclor 1221 ND ND 101/104 ND 93
Aroclor 1232 ND ND 101/104 ND 93
Aroclor 1242 ND ND 54/56 ND 93
Aroclor 1248 ND ND 101/104 ND 93
Aroclor 1254 ND ND 63/65 ND 190
Aroclor 1260 ND ND 63/65 ND 190

SUMMARY: The project blind duplicate and QA data agree with each other
and are comparable.

4. Method:_Gasoline Range Organics (ADEC 8015 mod.) Units:_mg/Kg (ppm)

Analytes Project Lab Detection QA Lab Detection
Detected 06153SB 062538B Limits 06353SB Limits
GRO ND ND 1.1/1.2 ND 5.0
Percent Solids 87.6 85.2 85.8

SUMMARY: The project blind duplicate and QA data agree with each other
and are comparable.

5. Method:_Diesel Range Organics (ADEC 8100 mod.) Units:_ma/Kg (ppm)
QA Laboratory: CENPD-PE-GE-L

Analytes Project Lab Detection QA Lab Detection
Detected 06153SB 06253SB Limits 06353SB Limits

DRO 190 43 25/5.2 280 14

Percent Solids 78.9 77.0 80

SUMMARY: The project blind duplicate and QA data agree within a factor
of five to each other except for the data of project sample -06253SB
which does not agree within a factor of five to the QA data. Since both
laboratories had acceptable internal QC data, the data discrepancy could
not be resolved analytically. The project data of sample -06153SB are
accepted based agreement with QA laboratory's data.
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CENPD-PE-GE-L (94-376)
Table XXITII cont.

Total Recoverable

6. Method:__Petroleum Hydrocarbons (EPA 418.1) Units: _mg/Kg {ppm)
QA Laboratory: ARDL, Inc.

Analytes Project Lab Detection QA Lab Detection
Detected 06153SB 06253SB Limits 0635358 Limits
TRPH 798 4940 13 127 ~-
Percent Solids 78.9 77.0 85.8

SUMMARY: The project blind duplicate and QA data do not agree within a
factor of five to each other. Since both laboratories had acceptable
internal QC data, the data discrepancies could not be resolved
analytically. The QA data of TRPH are questionable as up to 280 ppm of
DRO was found in the project and QA replicates of Table XXIII-S5. The
project data are accepted based on blind duplicate agreement.

7. Method: Total Metals (EPA 6010,7000 Series) Units:_ug/Kg (ppb)

Analytes Project Lab Detection QA Lab Detection
Detected 06153SB 062538B Limits 06353S8B Limits

Antimony ND ND 13 ND 3.5
Beryllium ND ND 2.5/2.6 0.99 --
Cadmium ND ND 2.5/2.6 ND 0.58
Chromium 13 21 2.5/2.6 18 --
Copper 8.5 8.7 2.5/2.6 9.0 -
Lead 15 16 0.2 13.5 -~
Nickel 6.2 10 6.3/6.5 9.5 - -
Silver ND ND 2.5/2.6 ND 0.58
Thallium ND ND 25/26 ND 0.12
Zinc 19 28 6.3/6.5 30.1 --

SUMMARY: The project blind duplicate and QA data agree within a factor
of two to each other or their detection limits and are comparable.
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