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SITE INSPECTION REPORT
CANOL PUMP STATION J

ALASKA HIGHWAY, ALASKA

1.   INTRODUCTION

Ecology and Environment, Inc., (E & E) has been tasked by the U.S. Environmental Protection
Agency (EPA) to provide technical support for the completion of a site inspection (SI) at the CANOL
Pump Station J, located at milepost 1285.5 of the Alaska Highway in Alaska.  E & E completed the SI
activities under the Technical Direction Document No. 97-09-0013 issued under EPA, Region 10
Superfund Technical Assessment and Response Team (START) Contract Number 68-W6-0008.  The
primary goals of the SI activities are as follows:

 Collect and analyze samples to characterize the potential sources discussed in Section 2.6;
 Determine off-site migration of contaminants; 
 Provide EPA with adequate information to determine whether the site is eligible for

placement on the National Priorities List; and
 Document any threat or potential threat to public health or the environment posed by the

site.

Completion of this investigation included reviewing site information, determining regional
characteristics, collecting receptor information within the site’s range of influence, conducting a site visit,
executing a site-specific sampling plan in July 1998, and producing this report.

This document includes a discussion of site background information (Section 2), a description of
sampling activities and analytical protocols (Section 3), a summary of the quality assurance/quality control
criteria (Section 4), a summary of results reporting and background locations (Section 5), potential source
analytical results (Section 6), a discussion of the migration/exposure pathways and targets and sampling
results (Section 7), a summary of investigation findings and conclusions (Section 8), and a list of references
(Section 9).

In addition to addressing contaminants regulated by EPA, the SI also addresses potential fuel
contamination as part of an EPA agreement with the Alaska Department of Environmental Conservation
(ADEC), which regulates fuel contamination in the state of Alaska.
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2.   SITE BACKGROUND

2.1 SITE LOCATION

Site Name: CANOL Pump Station J
CERCLIS ID No.: AK0002021848
Location: Milepost 1285.5 Alaska Highway, Alaska
Latitude: 63° 13' 45" North
Longitude: 142° 12' 30" West
Legal Description: Section 32, Township 17N, Range 17E, Copper River Meridian
Congressional District: Alaska
Site Owner/Contact: Ms. Ida Joe and Ms. Lucy David

c/o Mr. Robert Sattler
Tanana Chiefs Conference, Inc.
122 First Avenue, Suite 600
Fairbanks, Alaska  99701-4897

The CANOL Pump Station J site is located at milepost 1285.5 of the Alaska Highway,
approximately 19 miles northwest of Northway Junction, Alaska, and approximately 31 miles southeast of
Tok, Alaska (Figure 2-1).  The site lies on the north side of the Alaska Highway.  The site is accessible by
the Alaska road system and is not fenced or otherwise secured.

2.2 SITE DESCRIPTION

The CANOL Pump Station J consists of the cement foundations of former buildings and other
structures, scattered metal debris, used oil filters, and several 55-gallon drums in various stages of decay
scattered over approximately 5.7 acres of land and surface water.  The site is not fenced or gated.  Legible
drum labels indicate that the drums are associated with Fort Richardson and may still contain heavy oil.

2.3 SITE OWNERSHIP HISTORY

The United States War Department acquired the Pump Station J land tract on July 20, 1942, as
part of the Alaska Military Highway, CANOL Project No. 4.  The land was relinquished to the Bureau of
Land Management (BLM) on June 30, 1975.  The BLM designated the Pump Station J tract, now a portion
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of US Survey (USS) No. 6145, as a native allotment.  The property was issued to Donald J. Joe, on
April 11, 1988.  Ownership was transferred to Ida Joe, the heir of Donald J. Joe.  Additional properties that
may have been impacted by activities at the CANOL Pump Station J include the native allotment (owned
by Lucy David) across the highway and the Tetlin National Wildlife Refuge managed by the United States
Fish and Wildlife Service.

2.4 SITE OPERATIONS AND SOURCE CHARACTERISTICS

2.4.1 CANOL Pump Station J

Construction of the CANOL Project No. 4 began on September 14, 1942, and was completed on
February 23, 1944 (Barry 1985).  A 3-inch pipeline with 14 pump stations was built as a supply line
alongside the Alaska Military Highway from the Whitehorse refinery, Yukon Territory, Canada, to Ladd
Field in Fairbanks, Alaska (presently Fort Wainwright).  Design drawings from the National Archives
indicate that Pump Station J consisted of a pumphouse, water facility, electric facility, dispensing facility,
living quarters, garage, 100-barrel tank, 300-barrel tank, and two 2,250-barrel tanks.  From February 1944
to August 1945, approximately 1.4 million barrels of arctic grade diesel had been pumped in the CANOL
No. 4 pipeline (Barry 1985).  The pipeline and associated facilities operated until 1945 and were
dismantled and removed in the late 1960s (E & E 1993).  Specific operational history is unavailable, but
hazardous materials potentially stored and used at the pump station include fuel, lubricants, solvents,
polychlorinated biphenyl (PCB)-containing oil, herbicides, pesticides, and asbestos.

2.4.2 Other Potential Sources

The CANOL No. 4 pipeline was replaced by the Alaska Petroleum Pipeline System (APPS)
Haines to Fairbanks Pipeline.  This 8-inch pipeline ran parallel to the CANOL pipeline (USARAL 1958). 
The pipeline was constructed from 1954 to 1955 and was in operation through 1977.  The pipeline carried
a variety of fuels including DFA, JP-4, aviation gasoline, and vehicle motor gasoline (E & E 1993).

2.5 SITE CHARACTERIZATION

2.5.1 Previous Inspections

During the summer of 1997, Portage Environmental in conjunction with the Tanana Chiefs
Conference (TCC) performed a preliminary assessment (PA) of the former CANOL Pump Station J to
document environmental conditions at the site.  The report from this survey has not yet been released by
Portage Environmental.  No other environmental investigations have been performed at the site.
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2.5.2 Site Visit

START performed a site visit in anticipation of SI activities on May 5, 1998.  All buildings
associated with Pump Station J have been removed or otherwise demolished.  Miscellaneous debris was
scattered over approximately 1 acre of land (Figure 3-1).  The site is bounded on the north and northwest
by steep terrain, and to the southeast by a wetland.  Former structures are located on a flat terrace adjacent
to and west of the wetland.  Former tanks were located on the hillside to the west.  Surface runoff from the
site goes directly into the adjacent wetland, which drains to the south through a culvert under the highway. 
A concrete foundation and well casing associated with the pump station water facility are situated north of
the gas filling area on the east side of the complex, adjacent to the wetland.  A small pond is north of the
well casings at the northeast corner of the site.  This pond is part of the wetland adjacent to the site.  One
rusted 55-gallon drum was observed standing in the pond.  Additionally, an oil sheen was observed on the
pond water and a petroleum odor was present in the soil surrounding the pond.  Several industrial-sized oil
filters were scattered on the ground north of the pond and covered approximately 10,000 square feet.

The concrete foundation (20 feet by 90 feet) of the original pump station is located in the center of
the pump station complex.  South of the pump station foundation is a modern cabin placed by the current
property owner.  A partially buried 2-inch pipeline runs south from the pump station foundation to an area
where the electrical facility is believed to have been located.  Midway between the pump station foundation
(20 feet by 90 feet) and the suspected electrical facility area, the pipeline branches east to what is believed
to be the former garage facility location.  Stained soil was observed at this pipeline junction.  The current
landowner’s cabin is northwest of the former garage location.

A bunker containing four 55-gallon drums was located northwest of the pump station foundation. 
The bunker measured approximately 4 feet wide by 6 feet long by 4 feet deep.  The drums are marked Fort

Richardson.  Additionally, a 4-inch pipe vent potentially associated with an underground storage tank
(UST) was adjacent to the bunker.  Two aboveground storage tank (AST) pads were located west of the
pump station complex.  No stained soil or odor was associated with these pads.  A second bunker
containing three 55-gallon drums was located west of the AST pads within the pump station complex.  No
labels could be identified on these drums.

A pipe vent potentially associated with an UST was just north of the highway on the west side of
the entrance south of the cabin.  Engines, pumps, building debris, and several rusted 55-gallon drums were
observed in a clearing south of the site across the Alaska Highway.  No discernible markings were
identified on the drums.  Stressed vegetation and plow marks indicate that this material was apparently
removed from the site and deposited on the south side of the highway.  Additionally, several drums and an
8-inch pipeline lying parallel to the highway were observed on the south side of the highway just east of the
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pump station debris.  The 8-inch pipeline and rusted 55-gallon drums appeared to be part of the Haines-
Fairbanks pipeline.

2.6 SUMMARY OF SI INVESTIGATION LOCATIONS

Based on a review of historical and background information, supplemented by the site
reconnaissance visit, four areas were identified for inspection during the CANOL Pump Station J SI as
potential hazardous substance sources as regulated by EPA, or as petroleum contamination sources
regulated by ADEC.  In addition, on- and off-site locations were identified as potential receptors of
contamination originating from potential sources.  Those potential sources and receptors are listed below
(Figure 3-1).

Potential Sources:

 Pump station complex.  Wastes deposited at the pump station complex consist mainly of
construction and demolition debris scattered throughout the site, empty cans in various
stages of decay, used oil filters, and 55-gallon drums.  In addition, soils may have been
contaminated by spilled fuels, PCBs, solvents, and pesticides during operations.

 AST pads.  Soils may have been contaminated by leaking ASTs and pipelines.
 Debris south of the highway.  Wastes deposited on the south side of the Alaska Highway

consist mainly of used machinery (i.e., engines and pumps) and building demolition debris.

Potential Receptors:

 Wetlands.  Site topography indicates that the area drains east from the site into a wetland. 
Additionally, a 55-gallon drum was observed in the wetland adjacent to the site.
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3.   FIELD ACTIVITIES AND ANALYTICAL PROTOCOL

A sampling quality assurance plan (SQAP) for the CANOL Pump Station J project was developed
by START prior to performing SI field activities.  START developed the SQAP based on background and
site reconnaissance visit information.  The SQAP describes the sampling strategy, sampling methods, and
analytical program to investigate potential hazardous substance sources and potential targets.  With few
exceptions, the SI field activities were conducted in accordance with the approved SQAP (E & E 1998). 
Deviations from the SQAP were approved by EPA and are described where applicable in the sampling
location discussions in Section 6 (source areas) and Section 7 (target areas).

The SI field sampling event was conducted from July 27 to July 30, 1998.  A total of 31 samples,
including background samples but excluding quality assurance (rinsate and trip blank) samples, were
collected from on-site and off-site locations.  Sample types and the methods of collection are described
below.  Table 3-1 is a list of all samples collected for laboratory analysis under the SI.  Alphanumeric
identification numbers applied by the START to each location (i.e., AC01, PC01, AS01, WL01) are the
sample location identifiers used in this report.  Sample locations are shown in Figure 3-1 and based on field
observations.  Photographic documentation of SI field activities is contained in Appendix A.

3.1 SAMPLING METHODS

Grass, leaves, other vegetative material, rocks, and other debris unsuitable for analysis were
removed from the sample material  before placement into sample containers.  The portion of each sample
being collected for volatile organic compound (VOC) analysis and gasoline range organics (GRO) analysis
was placed directly into sample containers without mixing.  Samples collected for GRO analysis were
preserved in the field with methanol.  Sample material for all other analyses was homogenized in dedicated
disposable aluminum pans prior to containerization.  Dedicated disposable stainless steel spoons and
decontaminated trowels were used to extract, homogenize, and place sampled material into sample
containers.  Sampling tools (trowels and hand auger bucket) were decontaminated at the start of the SI and
after collection of each sample.  Samples were stored on ice in coolers continuously maintained under the
START's custody.



3-210:\000611\97090013\S370

3.1.1 Surface and Subsurface Soil Samples

A total of 22 soil samples, consisting of 12 surface samples and 10 subsurface samples, were
collected during the SI.  All soil samples were discrete location grab samples.  Surface soil samples were
collected from 0 to 6 inches below ground surface (bgs) using stainless steel spoons or stainless steel
trowels.  Subsurface samples were collected at depths of up to 3 feet bgs using a decontaminated stainless
steel hand auger.  Soil cuttings were returned to the hole at each boring location.

3.1.2 Sediment Samples

A total of five sediment samples were collected from wetland sediments during the SI.  All were
collected using a decontaminated, stainless steel hand auger.  All sediment samples were collected under
water from 0 to 6 inches bgs with the exception of one sample, which was collected from the stream bed of
an intermittent drainage channel.  This sediment sample also was collected from 0 to 6 inches bgs.

The sediment samples were homogenized, when appropriate, in decontaminated stainless steel
bowls and then placed into sample containers.

3.1.3 Surface Water Samples

A total of four surface water samples were collected during the SI.  Water samples were collected
directly into sample containers.  A water sample was not collected from the water well on site as proposed
in the SQAP since the well was filled with silt, and a representative groundwater sample could not be
collected.

3.2 ANALYTICAL PROTOCOL

All samples collected during the SI were submitted to off-site laboratories for chemical analysis. 
Analytical methods applied to SI samples consisted of VOCs (CLPAS OLM03.1), semivolatile organic
compounds (SVOCs; CLPAS OLM03.1), pesticide/PCBs (pest/PCBs; CLPAS OLM03.1), target analyte
list (TAL) metals (23 metals; CLPAS ILM04.0), GRO (AK-101), benzene, toluene ethylbenzene, and
xylene (BTEX; AK-101), diesel range organic (DRO; AK-102), and residual range organic (RRO;
AK-103).  These analyses were applied to samples from a given source or target in varying combinations
according to known or suspected contaminants.  Laboratories performing the analyses were:  EPA, Region
10 Laboratory in Manchester, Washington (VOCs, SVOCs, and pest/PCBs); Inchcape Testing Services
Environmental Laboratory in Colchester, Vermont (TAL metals); and On-Site Environmental Inc., in
Redmond, Washington (BTEX, GRO, DRO, and RRO).
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3.3 GLOBAL POSITIONING SYSTEM

Trimble Pathfinder Professional global positioning system (GPS) survey units and Corvallis data
loggers were used by the START to approximate the horizontal location coordinates of SI sample points. 
Sample coordinates were not plotted onto figures in this SI report because a digitized base map was not
available.  GPS coordinates by sample point are provided in Appendix D.

3.4 INVESTIGATION-DERIVED WASTE

Investigation-derived waste (IDW) generated during the SI sampling effort consisted of solid
disposable sampling equipment and decontamination water used for decontaminating sampling tools. 
Approximately 2 gallons of decontamination water and one 20-gallon trash bag of solid disposable waste
were generated.  The 2 gallons of decontamination water were evaporated and the solid IDW was disposed
of in an approved sanitary landfill.
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98314000 MJS346 PC01SS soil 0-0.5 7/27/98 1130 X X X X X X X Gas fill area surface soil black organic soil, POL odor
98314001 MJS347 PC02SS soil 2-3 7/27/98 1145 X X X X X X X Gas fill area subsurface soil black organic clay and grey gley, POL odor
98314002 MJS348 PC03SS soil 0-0.5 7/27/98 1145 X X X X X X X Oil filter area surface soil black organic material mixed with gravel
98314003 MJS349 PC04SS soil 2-3 7/27/98 1200 X X X X X X X Oil filter area subsurface soil black grey sand
98314004 MJS350 PC05SS soil 0-0.5 7/27/98 1200 X X X X X X X Pump station foundation surface soil tan sandy gravel
98314005 MJS351 PC06SS soil 2-3 7/27/98 1215 X X X X X X X Pump station foundation subsurface soil tan sandy gravel, POL odor
98314006 MJS352 PC07SS soil 0-0.5 7/27/98 1310 X X X X X X X Garage facility surface soil tan sandy gravel
98314007 MJS353 PC08SS soil 2-3 7/27/98 1310 X X X X X X X Garage facility subsurface black organic material and grey clay, POL odor
98314008 MJS354 PC09SS soil 0-0.5 7/27/98 1330 X X X X X X X Electrical facility surface grey brown silty sand
98314009 MJS355 PC010SS soil 2-3 7/27/98 1345 X X X X X X X Electrical facility subsurface black grey clay, POL odor
98314010 MJS356 PC11SS soil 0-0.5 7/27/98 1320 X X X X X X X Bunker # 1 soil sample soil, wood chips, and metal
98314011 MJS357 PC12SS soil 0-0.5 7/27/98 1330 X X X X X X X Bunker # 2 soil sample grey brown silty sand
98314012 MJS358 DS01SS soil 0-0.5 7/27/98 1440 X X X X X X X Engines south of highway surface soil black/brown organic clay
98314013 MJS359 DS02SS soil 2 7/27/98 1440 X X X X X X X Engines south of highway subsurface soil wet grey clay
98314014 MJS360 DS03SS soil 0-0.5 7/27/98 1450 X X X X X X X Building debris south of highway surface soil brown organic material and sand
98314015 MJS361 DS04SS soil 2-3 7/27/98 1450 X X X X X X X Building debris south of highway subsurface soil grey brown sandy clay
98314016 MJS362 AP01SS soil 0-0.5 7/27/98 1410 X X X Lower AST pad surface soil tan sandy gravel
98314017 MJS363 AP02SS soil 2-3 7/27/98 1415 X X X Lower AST pad subsurface soil grey silty sand
98314018 MJS364 AP03SS soil 0-0.5 7/27/98 1420 X X X Upper AST pad surface soil tan sandy gravel
98314019 MJS365 AP04SS soil 2-3 7/27/98 1420 X X X Upper AST pad subsurface grey silty sand, POL odor
98314021 MJS367 WL01SD sediment 0-0.5 7/28/98 1050 X X X X X X X Pond east of site sediment black organic material, sheen, POL odor
98314022 MJS368 WL02SW water 7/28/98 1030 X X X X X X X Pond east of site surface water light tan 
98314023 MJS369 WL03SD sediment 0-0.5 7/28/98 1200 X X X X X X X Wetland north of highway sediment sandy gravel
98314024 MJS370 WL04SW water 7/28/98 1150 X X X X X X X Wetland north of highway surface water light tan 
98314025 MJS371 WL05SD sediment 0-0.5 7/28/98 1425 X X X X X X X Wetland south of highway sediment black organic material
98314027 MJS373 WL07SD sediment 0-0.5 7/28/98 1510 X X X X X X X Wetland in Tetlin NWR sediment black grey clay with organic material
98314028 MJS374 WL08SW water 7/28/98 1445 X X X X X X X Wetland in Tetlin NWR surface water light tan 
98314029 MJS375 BG01SS soil 0-0.5 7/28/98 1130 X X X X X X X Background on ridge surface soil tan sandy silt
98314030 MJS376 BG02SS soil 2 7/28/98 1130 X X X X X X X Background on ridge subsurface soil tan sandy gravel
98314031 MJS377 BG03SD sediment 0-0.5 7/28/98 1330 X X X X X X X Background wetland northeast of site sediment dark brown organic material

Table 3-1

SAMPLE COLLECTION AND ANALYTICAL SUMMARY
CANOL PUMP STATION J

MILEPOST 1,285.5 ALASKA HIGHWAY, ALASKA
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Table 3-1

SAMPLE COLLECTION AND ANALYTICAL SUMMARY
CANOL PUMP STATION J

MILEPOST 1,285.5 ALASKA HIGHWAY, ALASKA

98314032 MJS378 BG04SW water 7/28/98 1345 X X X X X X X
Background wetland northeast of site surface water light tan 
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Table 3-1

SAMPLE COLLECTION AND ANALYTICAL SUMMARY
CANOL PUMP STATION J

MILEPOST 1,285.5 ALASKA HIGHWAY, ALASKA

98314033 TB01SS soil 7/27/98 X GRO soil trip blank
98314034 TB02SS soil 7/28/98 X VOC trip blank
98314035 TB03SW water 7/28/98 X GRO water trip blank
98314036  TB04SS soil 7/28/98 X GRO soil trip blank
98314047 MJS379 RS01SW water 7/28/98 1530 X X X X X X X Rinsate hand auger

Key:

bgs  = Below ground surface.
BTEX     = Benzene, tolune, ethylbenzene, and total xylenes.
CLP  = Contract Laboratory Program.
DRO     = Diesel range organics.
EPA  = U.S. Environmental Protection Agency.
GRO     = Gasoline range organics.
Pest/PCB     = Chlorinated pesticides/polychlorinated biphenyls.
POL     = Petroleum, oil, and lubricants.
RRO  = Residual range organics.
START  = Superfund Technical Assessment and Response Team.
SVOC       = Semivolatile organic compounds.
TAL      = Target analyte list.
VOC  = Volatile organic compounds.
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4.   QUALITY ASSURANCE/QUALITY CONTROL

Quality assurance/quality control (QA/QC) data are necessary to determine precision and accuracy
and to demonstrate the absence of interferences and/or contamination of sampling equipment, glassware,
and reagents.  Specific quality control (QC) requirements for laboratory analyses are incorporated
Contract Laboratory Program (CLP) Statement of Work for Organic Analyses (EPA 1991b) and CLP

Statement of Work for Inorganic Analyses (EPA 1991c).  These QC requirements or equivalent
requirements were followed for analytical work on the CANOL Pump Station J.  This section describes the
QA/QC measures taken for the SI and evaluates the usability of data presented in this report.

All samples were collected following the guidance of the SQAP (E & E 1998) for the field
activities.  Metals analyses were performed at Inchcape Testing Services Environmental Laboratory, a CLP
laboratory, following EPA’s CLP Statement of Work for Inorganic Analyses (EPA 1991c).  VOCs,
SVOCs, and pest/PCBs analyses were performed at the EPA Manchester Laboratory following EPA’s
CLP Statement of Work for Organic Analyses (EPA 1991b).  BTEX, GRO, DRO, and RRO analyses
were performed at On-Site Environmental Inc., a commercial laboratory, following Alaska Methods,
AK-101, AK-102, and AK-103.

All analytical data from the EPA and CLP laboratories were reviewed and validated by EPA
chemists; data from the commercial laboratory were reviewed and validated by the START chemists.  Data
qualifiers were applied as necessary according to the following guidance:

 USEPA Contract Laboratory Program National Functional Guidelines for Organic Data
Review (February 1994a);

 USEPA Contract Laboratory Program National Functional Guidelines for Inorganic
Data Review (February 1994b); and

 USEPA Quality Assurance/Quality Control Guidance for Removal Activities, 
Data Validation Procedures (April 1990).

In the absence of other QC guidance, method-specific QC limits were also used to apply qualifiers
to the data.  Copies of the data quality assurance (QA) memoranda are included in Appendix B.
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4.1 SATISFACTION OF DATA QUALITY OBJECTIVES

The following EPA guidance document was used to establish data quality objectives (DQOs) for
this SI:

 Data Quality Objectives Process for Superfund, Interim Final Guidance, September
1993, EPA 540-R-93-071.

The EPA task monitor determined that definitive data without error and bias determination would
be used for the sampling and analyses conducted during the field activities.  The data quality achieved
during the fieldwork was sufficient to produce data that could meet the data objectives stated in the SQAP
(E & E 1998).

A detailed discussion of the SI objectives that were accomplished is presented in the following
sections.

4.2 QUALITY ASSURANCE/QUALITY CONTROL SAMPLES

QA samples included trip blank samples and rinsate samples.  In total, four trip blank samples (at
a rate of one blank per cooler of VOC/GRO samples) were shipped to the laboratories.  A single rinsate
sample of the hand auger was submitted for the project.  QC samples also included laboratory matrix spike/
matrix spike duplicate (MS/MSD) samples at a rate of one MS/MSD per 20 samples.

4.3 PROJECT-SPECIFIC DATA QUALITY OBJECTIVES

The laboratory data were reviewed to ensure that the DQOs for the project were met.  The
following describes the abilities of the laboratories to meet the project DQOs for precision, accuracy, and
completeness and the field team's ability to meet project DQOs for representativeness and comparability. 
The laboratories and the field team were able to meet DQOs for the project.

4.3.1 Precision

Precision measures the reproducibility of the sampling and analytical methodology.  Laboratory
and field precision is defined as the relative percent difference (RPD) between duplicate sample analyses. 
The laboratory duplicate samples or MS/MSD samples measure the precision of the analytical method.

The RPD values were reviewed for all laboratory samples.  The RPD values for the laboratory
duplicate samples and/or MS/MSD samples were within the laboratory QC criteria.  Less than 5% of the
total results were qualified as estimated (J or UJ) because of duplicate QC outliers.  Overall, the project
DQOs for precision were met.
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4.3.2 Accuracy

Accuracy measures the reproducibility of the sampling and analytical methodology.  Laboratory
accuracy is defined as the surrogate spike percent recovery (%Rs) for each BTEX, GRO, DRO, RRO
SVOC, Pest/PCB, or VOC analysis or the matrix spike %Rs.  The surrogate %R values were reviewed for
all appropriate sample analyses.  Less than 5% of the data was qualified as estimated (J or UJ) based on
surrogate recovery.  Less than 2% of the data was rejected (R) based on surrogate recovery.

The matrix spike %R values were reviewed for all MS/MSD analyses.  Less than 5% of the data
was qualified as estimated (J or UJ) based on MS/MSD recovery.  Overall, the project DQOs for accuracy
were met.

4.3.3 Completeness

Data completeness is defined as the percentage of usable data (usable data divided by the total
possible data).  All laboratory data were reviewed for data validation and usability.  The project DQO for
completeness of 90% was met.

4.3.4 Representativeness

Data representativeness expresses the degree to which sample data accurately and precisely
represent a characteristic of a population, parameter variations at a sampling point, or an environmental
condition.  Both the number of samples and the sample locations were determined in the field to account
accurately for site variations and sample matrices.  The DQOs for representativeness were met.

4.3.5 Comparability

Comparability is a qualitative parameter expressing the confidence with which one data set can be
compared to another.  Data produced for this site followed applicable field sampling techniques and
specific analytical methodology.  The DQOs for comparability were met.

4.4 LABORATORY QUALITY ASSURANCE/QUALITY CONTROL PARAMETERS

The laboratory data also were reviewed for holding times, laboratory blank samples, trip blank
samples, and rinsate blanks.  These QA/QC parameters are summarized below.  In general, the laboratory
and field QA/QC parameters were considered acceptable.
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4.4.1 Holding Times

All sample analyses met EPA Region 10 and method-specific holding time criteria except for two
VOC samples (WL01SD and BG01SS), which were received by the laboratory within set holding time
criteria, but analyzed 2 days beyond the criteria.  Based on holding time outliers, 66 results were qualified
as estimated quantities (J or UJ).

4.4.2 Laboratory Blanks

All laboratory blanks met the frequency criteria.  The following contaminants of concern were
detected in the laboratory blanks:  VOCs including methylene chloride; acetone; 1,2,4-trichlorobenzene;
naphthalene; and 1,2,4-trichlorobenzene, and metals including zinc; aluminum; calcium; magnesium;
manganese; mercury; sodium; barium; beryllium; chromium; iron; and potassium.  Any associated sample
result less than five times the blank contamination (10 times for common laboratory contaminants) was
qualified as not detected (U).  See the data QA memoranda (Appendix B) for sample results that were
qualified based on blank contamination.

4.4.3 Trip Blanks

Trip blanks met the frequency criteria.  No contamination was observed in the trip blanks.

4.4.4 Rinsate Blanks

Rinsate blanks met the frequency criteria.  Chloroform was detected in the rinsate; however, it was
not detected in any associated samples.  The presence of chloroform in the rinsate is attributable to
laboratory contamination, since it is a common laboratory contaminant.
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5.   ANALYTICAL RESULTS REPORTING AND BACKGROUND SAMPLES

This section describes the reporting criteria and reporting methods applied to analytical results
presented in Sections 6 and 7 of this report.  A discussion of background locations and sample results also
is provided.  A list of all samples collected for laboratory analysis appears in Table 3-1.

5.1 ANALYTICAL RESULTS EVALUATION CRITERIA

Analytical results presented in the summary tables in Sections 6 and 7 show all compounds
detected above laboratory detection limits (DL) in bold type.  Analytical results indicating significant
concentrations of contaminants in source samples (Section 6) with respect to background concentrations
are shown underlined and in bold type.  Similarly, analytical results indicating elevated concentrations of
contaminants in target samples (Section 7) with respect to background concentrations also are underlined
and in bold type.  For the purposes of this investigation, significant/elevated concentrations are those
concentrations that are:

 Equal to or greater than the sample’s contract required quantitation limit /contract required
detection limit (CRQL/CRDL) or the sample quantitation limit (SQL) when a non-CLP
laboratory was used; and

 Equal to or greater than the background sample's CRQL/CRDL or SQL when the
background concentration is below detection limits; or

 At least three times greater than the background concentration when the
background concentration equals or exceeds the detection limit.

The analytical summary tables present all detected compounds, but only those detected analytes at
potential sources or in targets meeting the significant/elevated concentration criteria are discussed in the
report text.  For samples from source types that do not consist of a naturally occurring media and for which
a background sample can not be established (e.g., waste piles, tanks containing waste product), all detected
concentrations are discussed.  All detected concentrations also are discussed for background samples.

For analytical results that are qualified as estimated, the sample concentration was adjusted as
described in Using Qualified Data to Document an Observed Release and Observed Contamination (EPA
1996) before determination of whether the concentration was significant/elevated.  For target locations,
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only those analytes that also were detected in a source at the site were evaluated to determine whether their
concentrations were elevated.  All hazardous substances detected at target locations and meeting evaluation
criteria can be used to document an observed release from the site to the target.  When samples were diluted
for reanalysis at a laboratory, the dilution results were considered for evaluation and are provided in the
tables.

Since contamination from petroleum sources at the site does not appear to be commingled with
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) hazardous
substances, analytical results for petroleum identification (i.e., BTEX, GRO, DRO, and RRO) were not
evaluated with respect to background in this SI because under these circumstances they are excluded from
CERCLA consideration based on the CERCLA petroleum exclusion rule (CERCLA Sections 101 [14] and
[33]).  For purposes of this investigation, however petroleum identification analyses were compared to
ADEC cleanup levels.

Previously, ADEC used a matrix scoresheet system as a method to establish guidance cleanup
levels for non-UST petroleum contamination in soil on a site-by-site basis.  ADEC recently adopted new
evaluation criteria as specified in 18 AAC 75 (Appendix C).  For GRO, DRO, and RRO, the START used
Method 1 of 18 AAC 75.340, responding when necessary to Note 4 of Table A-1.  For BTEX, Table B-2
is the only available option under 18 AAC 75.340 for evaluation.  Table 5-1 summarizes the soil petroleum
guideline concentrations used by the START.

5.1.1 Sample Results Reporting

When four or more analytes are detected or are significant/elevated for an analytical suite (e.g.,
VOCs, TAL metals), the results are discussed in the text of Sections 6 and 7, by the number of such
analytes and the concentration ranges.  When three or fewer analytes are detected or are significant/elevated
for an analytical suite, the specific analyte and its concentration are provided.  Analytical results summary
tables in each section list the specific detected compounds and concentrations.  Based on EPA Region 10
policy, evaluation of aluminum, calcium, iron, magnesium, potassium, and sodium (common earth crust
elements) generally is employed only in water mass tracing, which is beyond the scope of this report.  For
this reason, these elements will not be discussed in this report.

5.2 BACKGROUND SAMPLES

Background samples were collected for each of the naturally occurring media from which SI
samples were collected.  Those media are soil, sediment, and surface water.  Results for the appropriate
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background sample(s) appear as the first column(s) in the analytical results summary tables in Sections 6
and 7 for comparison against source or target results.

5.2.1 Background Soil

5.2.1.1 Sample Locations

One off-site background grab surface soil sample (BG01) and one collocated subsurface soil
sample (BG02) were collected.  The off-site samples were collected on a ridge northwest of the pump
station complex, upgradient from known potential source areas (Figure 3-1).  The surface soil sample was
collected from 0 to 6 inches bgs, and the subsurface samples was collected from 2 to 3 feet bgs.  The
matrix of both samples matched that of the majority of samples collected on site.

5.2.1.2 Sample Results

No SVOCs or Pest/PCBs were detected in samples BG01 and BG02.  VOCs analyzed by CLP
protocol were not detected in either sample.  However, toluene (0.42 milligrams per kilogram [mg/kg]) and
m,p-xylenes (0.097 mg/kg) analyzed by Method AK101 were detected in sample BG01.  RRO (44 mg/kg)
also was detected in sample BG01.  Ten metals were detected, ranging from an estimated concentration of
1.1 mg/kg to 328 mg/kg.

5.2.2 Background Sediment

5.2.2.1 Sample Location

A background sediment sample (BG03) was collected northeast of the pump station complex from
an unnamed stream that runs through the wetland (Figure 3-1).  This stream is considered to be out of the
range of influence of the pump station complex.  The matrix of the background sediment sample matches
that of the sediment samples.

5.2.2.2 Sample Results

No SVOCs or Pest/PCBs were detected in sample BG03.  VOCs analyzed by CLP protocol were
not detected.  However, toluene (0.27 mg/kg) and m,p-xylenes (0.35 mg/kg) analyzed by Method AK101
were detected in sample BG03.  DRO (150 mg/kg) and RRO (800 mg/kg) also were detected in sample
BG03.  Nine metals were detected, ranging from 2.5 mg/kg to 281 mg/kg.
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5.2.3 Background Surface Water

5.2.3.1 Sample Location

A background surface water sample (BG04) was collected northeast of the pump station complex
from the unnamed stream that runs through the wetland (Figure 3-1).  The sample location was collocated
with the background sediment sample.  This stream is considered to be out of the range of influence of the
pump station complex.

5.2.3.2 Sample Results

Of the VOCs analyzed for, only carbon disulfide (23.8 micrograms per liter [ g/L]) was detected
in sample BG04.  No other organic analyte was detected in this sample.  Of the metals, only manganese
was detected, at 292  g/L.
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Table 5-1

GUIDELINE CONCENTRATIONS FOR ADEC-REGULATED CONTAMINANTS
CANOL PUMP STATION J

MILEPOST 1285.5
ALASKA HIGHWAY, ALASKA

Guidance Level (mg/kg)

Analyte Soil Water

Benzene 0.02 0.005
Toluene 5 1.0
Ethylbenzene 6 0.7
Total xylene 78 10.0
GRO 1,000 2.2
DRO 2,000 1.5
RRO 2,000 1.1
Source:  18 AAC 75.
Key:

DRO = Diesel Range Organics
GRO = Gasoline Range Organics
mg/kg = milligrams per kilogram
RRO = Residual Range Organics
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6.   POTENTIAL SOURCES

This section describes sample locations and analytical results of SI samples collected from
potential sources.  A description of each source area (Figure 3-1) and the sampling program by source is
provided along with a summary of the analytical results.  Tables 6-1 through 6-3 present summaries of
analytes detected at each investigated potential source location.  Laboratory data sheets containing
analytical results for all samples are provided in Appendix B.

6.1 PUMP STATION COMPLEX

The pump station complex covers an area of approximately 5.7 acres.  The following seven distinct
potential source areas were identified within the pump station complex:  gas filling and debris area; oil filter
area; electrical facility; garage area; pump station foundation; drum bunker 1; and drum bunker 2. 
Samples were collected from each of these areas to determine the contaminants within each area.  The
specific areas, detailed sampling locations, and analytical results are described below.

6.1.1 Gas Filling and Debris Area

The gas filling and debris area is on the southeast side of the pump station complex and covers
approximately 10,000 square feet.  Various cans and other metal debris are scattered throughout this area. 
No signs of stressed vegetation or stained soil were present.

6.1.1.1 Sample Location

A surface soil sample (PC01SS) and a collocated subsurface soil sample (PC02SS) were collected
from a low spot in a drainage channel in the gas filling and debris area.  The surface soil sample was
collected from 0 to 6 inches bgs, and the subsurface sample was collected from 2 to 3 feet bgs.

6.1.1.2 Sample Results

Analytical results are summarized in Table 6-1.  Of the VOCs analyzed for by CLP protocol, none
were detected in the surface soil sample.  In the subsurface soil sample, 11 VOC analytes were detected at
significant concentrations (ranging from 12.6  g/kg to 7,490  g/kg).  Of the SVOCs analyzed, the
following two analytes were detected at significant concentrations in the surface soil sample:  bis (2-
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ethylhexyl) phthalate at 1,210  g/kg; and 2-methyl naphthalene at 313  g/kg.  In the subsurface soil
sample, six SVOC analytes were detected at significant concentrations (ranging from 329  g/kg to
184,000  g/kg).  All of the detected VOC and SVOC analytes are associated with petroleum fuels or oils. 
No chlorinated pesticides or PCBs were detected in these samples.  Of the metals analyzed, lead (326
mg/kg) and zinc (170 mg/kg) were detected at significant concentrations in the surface soil sample. 
Chromium (9.7 mg/kg), copper (20.6 mg/kg), and vanadium (29.2 mg/kg) were detected at significant
concentrations in the subsurface soil sample.

Benzene was not detected in these samples (GRO results were rejected).  Toluene, ethylbenzene,
and total xylenes were not detected at concentrations exceeding the 18 AAC 75 cleanup standard.  DRO
(6,800 mg/kg) and RRO (3,200 mg/kg) were detected above the 18 AAC 75 cleanup standard in the
surface soil sample.  DRO (21,000 mg/kg) also exceeded the 18 AAC 75 cleanup standard in the
subsurface soil sample.

6.1.2 Oil Filter Area

The oil filter area is located on the northeast side of the pump station complex and covers an area
of approximately 2,000 square feet.  Several used industrial oil filters are present at this site.  No signs of
stressed vegetation or stained soil were present.

6.1.2.1 Sample Location

A surface soil sample (PC03SS) and a collocated subsurface soil sample (PC04SS) were collected
adjacent to a used oil filter to determine contaminants associated with the potential source.  The surface soil
sample was collected from 0 to 6 inches bgs and the subsurface sample was collected from 2 to 3 feet bgs.

6.1.2.2 Sample Results

Analytical results are summarized in Table 6-1.  No VOCs analyzed for by CLP protocol were
detected at significant concentrations in these samples.  No SVOC, pesticide, or PCB analytes were
detected in these samples.  Of the metals analyzed, lead (244 mg/kg) and nickel (10.9 mg/kg) were detected
at significant concentrations in the surface soil sample.  Arsenic (3.7 mg/kg), chromium (18.5 mg/kg),
copper (22.4 mg/kg), nickel (20.3 mg/kg), and vanadium (48.3 mg/kg) were detected at significant
concentrations in the subsurface soil sample.

GRO and BTEX were not detected in these samples.  DRO (5,800 mg/kg) and RRO (45,000
mg/kg) were detected above the 18 AAC 75 cleanup standard in the surface soil sample.
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6.1.3 Electrical Facility

The electrical facility area is located on the south side of the pump station complex and covers an
area of approximately 2,500 square feet.  A 2-inch steel pipe, leading from the pump station, terminates at
the electrical facility area.  No signs of stressed vegetation or stained soil were present.

6.1.3.1 Sample Location

A surface soil sample (PC09SS) and a collocated subsurface soil sample (PC10SS) were collected
at the end of the 2-inch steel pipe to determine contaminants associated with the potential source.  The
surface soil sample was collected from 0 to 6 inches bgs, and the subsurface sample was collected from 2
to 3 feet bgs.

6.1.3.2 Sample Results

Analytical results are summarized in Table 6-1.  Of the VOCs analyzed for by CLP protocol,
1,3,5- trimethyl benzene (38.2  g/kg) was detected at a significant concentration in the surface soil sample. 
The VOC analyte detected is associated with petroleum fuels.  No SVOC, pesticide, or PCB analytes were
detected in these samples.  Of the metals analyzed, mercury (0.14 mg/kg) was detected at a significant
concentration in the surface soil sample and six metals (ranging from 5.6 mg/kg to 62.1 mg/kg) were
detected at significant concentrations in the subsurface soil sample.

BTEX was not detected in the samples (GRO results were rejected).  DRO (2,000 mg/kg) was
detected at the 18 AAC 75 cleanup standard in the subsurface soil sample.  RRO was detected in both
samples, however, the concentrations are below the 18 AAC 75 cleanup standard.

6.1.4 Garage Area

The garage area is located at the south-center of the pump complex and covers an area of
approximately 2,500 square feet .  The garage area pad is composed of gravel and spots of asphalt and tar. 
Additionally, a buried 2-inch steel pipe runs east/west through the garage facility area and joins at the west
end of the area with the 2-inch pipe that runs north/south from the pump station to the electrical facility
area.  Willow and alder are encroaching upon the pad.

6.1.4.1 Sample Location

A surface soil sample (PC07SS) and a collocated subsurface soil sample (PC08SS) were collected
at the edge of the clearing approximately 100 feet southwest of the cabin in the suspected garage facility
location.  Samples were collected to determine contaminants associated with the potential source.  The
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surface soil sample was collected from 0 to 6 inches bgs, and the subsurface sample was collected from 2
to 3 feet bgs.

6.1.4.2 Sample Results

Analytical results are summarized in Table 6-1.  Of the VOCs analyzed for by CLP protocol,
toluene (99.5  g/kg) was detected at a significant concentration in the surface soil sample.  In the
subsurface soil sample, six VOC analytes were detected at significant concentrations ranging from
111  g/kg to 9,350  g/kg.  Of the SVOCs analyzed, 1-methyl-naphthalene (33,200  g/kg) and retene
(3,120  g/kg) were detected at significant concentrations in the subsurface soil sample.  No SVOC
analytes were detected in the surface soil sample.  The VOC and SVOC analytes detected are associated
with petroleum fuels.  No pesticide or PCB analytes were detected in these samples.  Of the metals
analyzed, lead (16.4 mg/kg) in the surface soil sample; and chromium (6 mg/kg), copper (15.4 mg/kg),
mercury (0.08 mg/kg), and vanadium (17.6 mg/kg) in the subsurface soil sample, were detected at
significant concentrations.

Toluene was not detected in the samples.  GRO was not detected in the surface soil sample (the
subsurface soil results were rejected).  In the subsurface soil sample, benzene was detected above the
18 AAC 75 cleanup standard.  Ethylbenzene and xylenes were present in the subsurface soil sample, but
below the 18 AAC 75 cleanup standard.  DRO (up to 67,000 mg/kg) and RRO (up to 15,000 mg/kg) were
detected in both the surface and subsurface soil samples above the 18 AAC 75 cleanup standard.

6.1.5 Pump Station

The pump station is located in a gravel clearing northeast of the pump station complex area.  All
that remains of the pump station is the concrete foundation.  The foundation is approximately 85 feet long
and 35 feet wide.  Willow and alder are encroaching upon the foundation.

6.1.5.1 Sample Location

A surface soil sample (PC05SS) and a collocated subsurface soil sample (PC06SS) were collected
topographically downgradient at the east edge of the foundation.  The samples were collected to determine
contaminants associated with the potential source.  The surface soil sample was collected from 0 to 6
inches bgs, and the subsurface sample was collected from 2 to 3 feet bgs.

6.1.5.2 Sample Results
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Analytical results are summarized in Table 6-1.  Of the VOCs analyzed by CLP protocol, toluene
(31.1  g/kg) was detected at a significant concentration in the surface soil sample.  No VOC analytes were
detected in the subsurface soil sample.  The VOC analyte detected is associated with petroleum fuels.  No
SVOC, pesticide, or PCB analytes were detected in these samples.  Of the metals analyzed, lead (27.8
mg/kg) and zinc (173 mg/kg) were detected at significant concentrations in the surface soil sample.  No
metals were detected at significant concentrations in the subsurface soil sample.

GRO was not detected in the surface soil sample (the subsurface soil sample result was rejected). 
In the surface soil sample, toluene (0.083 mg/kg) and m,p-xylene (0.16 mg/kg) were detected but below the
18 AAC 75 cleanup standard.  DRO (up to 1,900 mg/kg in the subsurface sample) and RRO (up to 110
mg/kg also in the subsurface sample) were not detected above the 18 AAC 75 cleanup standard in these
samples.

6.1.6 Drum Bunker 1

Drum bunker 1 is located in the north portion of the pump station complex.  The bunker is
approximately 4 feet wide, 6 feet long, and 4 feet deep.  Five 55-gallon drums with military markings were
visible inside the bunker along with wood chips and metal scraps.  The sides of the bunkers were shored up
with wood timbers that are decaying.  Just northeast of the bunker is a 4-inch pipe that may be an UST
vent pipe.  No signs of stressed vegetation or stained soil were present.

6.1.6.1 Sample Location

A surface soil sample (PC11SS) was collected from the bottom of the bunker to determine
potential contaminants associated with the source.  The surface soil sample was collected from 0 to 6
inches bgs from the bunker bottom, which is approximately 4 feet below the ground surface.

6.1.6.2 Sample Results

Analytical results are summarized in Table 6-1.  No VOC, pesticide, or PCB analytes were
detected in this sample.  Five SVOC analytes were detected at significant concentrations (ranging from 275
 g/kg to 9,270  g/kg) in this sample.  All five analytes detected are associated with petroleum fuels.  Of
the metals analyzed, copper (81.1 mg/kg), lead (188 mg/kg), nickel (35.3 mg/kg), and zinc (208 mg/kg)
were detected at significant concentrations.

Neither GRO nor BTEX was detected in the sample.  DRO (2,100 mg/kg) and RRO
(11,000 mg/kg) were detected above the 18 AAC 75 cleanup standard.
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6.1.7 Drum Bunker 2

Drum bunker 2 is located in the west portion of the pump station complex west of the dirt access
road to the AST pads.  The bunker is approximately 4 feet wide, 6 feet long, and 7 feet deep.  Four
55-gallon drums with military markings were visible inside the bunker along with wood chips and metal
scraps.  The sides of the bunkers were shored up with wood timbers that are decaying.  No signs of stressed
vegetation or stained soil were present.

6.1.7.1 Sample Location

A surface soil sample (PC12SS) was collected from the bottom of the bunker to determine
potential contaminants associated with the source.  The surface soil sample was collected from 0 to 6
inches bgs from the bunker bottom, which is approximately 7 feet below the ground surface.

6.1.7.2 Sample Results

Analytical results are summarized in Table 6-1.  No VOCs were detected at significant
concentrations in this sample.  No SVOC, pesticide, or PCB analytes were detected.  Of the metals
analyzed, lead (38.6 mg/kg), mercury (12 mg/kg), and nickel (19.4 mg/kg) were detected at significant
concentrations.

No GRO or BTEX was detected in the sample.  DRO (19 mg/kg) and RRO (110 mg/kg) were
detected below the 18 AAC 75 cleanup standard.

6.2 DEBRIS SOUTH OF THE HIGHWAY SAMPLES

Building debris, pumps, and engines appear to have been hauled from the pump station complex
and deposited on the south side of the Alaska Highway.  The materials are scattered parallel to the Alaska
Highway and encompass an area of approximately 20,000 square feet.  Discolored soils were noted under
some of the building debris.  No signs of stressed vegetation were observed.

6.2.1 Sample Location

A total of four soil samples were collected from the debris area south of the highway.  Collocated
surface and subsurface soil samples (DS01SS and DS02SS) were collected near an engine at the east end
of the scattered debris, and collocated surface and subsurface soil samples (DS03SS and DS04SS) were
collected from under the building debris at the west end of the scattered debris.  Surface soil samples were
collected from 0 to 6 inches bgs.  Subsurface soil sample DS02SS was collected at 2 feet bgs and
subsurface soil sample DS04SS was collected from 2 to 3 feet bgs.
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6.2.2 Sample Results

Analytical results are summarized in Table 6-2.  Of the VOCs analyzed for by CLP protocol,
1-methylethyl benzene (up to 88  g/kg), 1-methyl-4-(1-methylethyl) benzene (105  g/kg), and toluene
(88.8  g/kg) were detected at significant concentrations in the surface soil.  VOCs were not detected at
significant concentrations in subsurface soil samples.  Except for the trichloromethane, a potential blank
contaminant, all the detected analytes are associated with petroleum fuels.  The only SVOC detected at a
significant concentration in these samples was di-n-butylphthalate (245  g/kg), which was present in a
subsurface soil sample.  No pesticide or PCB analytes were detected in these samples.  Of the metals
analyzed, nickel (up to 24.2 mg/kg) and vanadium (up to 50.7 mg/kg) were detected at significant
concentrations.

No GRO or BTEX was detected in these samples.  DRO (up to 53 mg/kg) and RRO (up to
390 mg/kg) were detected in the surface soil samples below the 18 AAC 75 cleanup standard.

6.3 AST PADS

Two sand and gravel AST pads are cut into the slope west of the pump station complex.  Each pad
is approximately 3,000 square feet and reportedly housed a 2,250-barrel tank.  No stained soil was
observed on the pads.  Willow and alder are encroaching on the pads.

6.3.1 Sample Location

A total of four samples were collected from the AST pads.  Collocated surface soil and subsurface
soil samples were collected from the center of AST pad 1 (AP01SS and AP02SS) and the center of AST
pad 2 (AP03SS and AP04SS).  Surface soil samples were collected from 0 to 6 inches bgs and subsurface
soil samples were collected from 2 to 3 feet bgs.

6.3.2 Sample Results

Analytical results are summarized in Table 6-3.  At AST pad 1, no petroleum analytes were
detected except for toluene (0.48 mg/kg) and m,p-xylene (0.089 mg/kg) in the subsurface soil sample. 
Neither DRO nor RRO was detected at AST pad 1.

In the surface soil, at AST pad 2, toluene (0.47 mg/kg), m,p-xylene (0.076 mg/kg), and o-xylene
(0.046 mg/kg) were detected.  O-xylene (0.09 mg/kg) was detected in the subsurface soil sample.  DRO
and RRO were detected in the surface soil and subsurface soil samples at up to 360 mg/kg and 63 mg/kg,
respectively.  None of the detected at either AST pad concentrations exceeded the 18 AAC 75 cleanup
standard.



Table 6-1

PUMP STATION COMPLEX
SURFACE SOIL AND SUBSURFACE SOIL ANALYTICAL RESULTS SUMMARY

CANOL PUMP STATION J
MILE POST 1,285.5 ALASKA HIGWAY, ALASKA

EPA Sample Number
Sample Location Number
Depth (feet bgs)
VOCs   (µµg/kg)

2-Pentanone, 4-methyl- 4.9 UJK (49)b 2.4 U 6.2 U 1440 6.3 U 2 U
2-Propanone 98.5 UJK (985)b 115 U 125 U 693 UJK 214 U 62.6

Benzene 4.9 UJK (9.6)b 2.4 U 6.2 U 21.3 6.3 U 2 U
Benzene, (1-methylethyl)- 4.9 UJK (49)b 2.4 U 6.2 U 179 6.3 UJK 2 U
Benzene, 1,2,4-trimethyl- 4.9 UJK (49)b 2.4 U 6.2 U 5140 6.3 UJK 2 U
Benzene, 1,2-dimethyl- 4.9 UJK (49)b 2.4 U 6.2 U 1340 6.3 U 2 U
Benzene, 1,3,5-trimethyl- 4.9 UJK (49)b 2.4 U 6.2 U 7490 6.3 UJK 2 U
Benzene, 1-methyl-4-(1-methylethyl)- 4.9 UJK (49)b 2.4 U 6.2 U 2700 6.3 UJK 2 U
Benzene, tert-butyl- 4.9 UJK (49)b 2.4 U 6.2 U 7.3 U 6.3 UJK 2 U
Carbon disulfide 4.9 UJK (49)b 2.4 U 6.2 U 7.3 U 6.3 U 4 U
Ethylbenzene 4.9 UJK (49)b 2.4 U 6.2 U 251 6.3 U 2 U
MP-Xylene 9.8 UJK (98)b 4.7 U 12.5 U 904 12.6 U 4 U
Naphthalene 9.8 UJK (98)b 4.7 U 12.5 U 198 12.6 UJK 4 U
Toluene 4.9 UJK (7.9)b 2.4 U 6.2 U 12.6 7 2 U
SVOCs  (µµg/kg)

2,4-Dimethylphenol 159 U 162 U 205 U 278 U 206 U 156 U
4-Methylphenol 159 U 162 U 205 U 278 U 206 U 156 U
Bis(2-ethylhexyl) phthalate 796 U 809 U 1210 1230 JQ 10300 U 780 U
Dibenzofuran 159 U 162 U 205 U 29.3b JH 206 U 156 U
Naphthalene 159 U 162 U 204 JQ 33300 206 U 156 U
Naphthalene, 1-methyl- 159 U 162 U 205 U 96700 206 U 156 U
Naphthalene, 2-methyl- 159 U 162 U 313 184000 206 U 156 U
Phenanthrene 159 U 162 U 205 U 5310 206 U 156 U
Phenol 159 U 162 U 205 U 278 U 206 U 156 U
Phenol, 2-methyl- 159 U 162 U 205 U 278 U 206 U 156 U
Pyrene 159 U 162 U 205 U 329 2060 UJK 156 U
Retene 159 U 162 U 205 U 452 2060 U 156 U
GROs/BTEX  (mg/kg)
Benzene 0.051 U 0.053 U 0.12 U 0.43 U 0.066 U 0.051 U
Toluene 0.42 0.053 U 0.59 0.43 U 0.066 U 0.051 U
Ethylbenzene 0.051 U 0.053 U 0.12 U 1.4 0.066 U 0.051 U
m,p-Xylene 0.097 0.053 U 0.17 5.4 0.066 U 0.051 U
o-Xylene 0.051 U 0.053 U 0.12 U 4 0.066 U 0.051 U
DRO/RROs  (mg/kg)
Gasoline 5.1 U 5.3 U R  R  6.6 U 5.1 U
Diesel Range Organics 11 U 10 U 6800 21000 5800 76
Residual Range Organics 44 21 U 3200 1800 45000 610

Inorganics  (mg/kg)
Aluminum 10100 JK 5040 JK 5070 7030 8680 11800
Arsenic 2.5 1.9                

(2)a

JB 3.6 3.1 JB 2.7 3.7

Barium 94.5 69.9 115 61.5 JB 116 64.5
Calcium 2010 1280 4970 9450 9100 63100
Chromium 9.2 1.3                 

(2)a

JB 5.7 9.7 11 18.5

Cobalt 5.9              

(10)a

JB 2.2          

(10)a

JB 3.4 JB 4.6 JB 5.6 JB 8.3

Copper 9.4 3.4                 

(5)a

JB 23.4 20.6 18.9 22.4

Iron 14800 9640 JK 15600 9580 16200 19000

Lead 3.6 JK (5.2)b 5.6 JK  (8.06)b 326 13.2 244 4.3
Magnesium 2560 1210 3250 2670 2920 6840
Manganese 307 328 261 282 397 325
Mercury 0.05 U 0.04 U 0.06 U 0.1 U 0.07 U 0.05 U
Nickel 6.9              

(8)a

JB 1.1                 

(8)a

6.2 JB 10.2 JB 10.9 20.3

Potassium 1490 1560 1840 543 JB 1120 JB 658 JB

Vanadium 28.1 6.9                 

(10)a

JBK 15.5 29.2 33.5 48.3

Zinc 33.6 23.5 170 24.5 38.2 35.4

Key at end of table.

2
PC02SS

98314000
PC03SS

0-0.5

98314001

2.0-3.00-0.5

98314002
BG01SS
98314029 98314030

BG02SS
0-0.5

JBK

BACKGROUND SOURCE
98314003
PC04SS
2.0-3.0

PC01SS



Table 6-1

PUMP STATION COMPLEX
SURFACE SOIL AND SUBSURFACE SOIL ANALYTICAL RESULTS SUMMARY

CANOL PUMP STATION J
MILE POST 1,285.5 ALASKA HIGWAY, ALASKA

EPA Sample Number 98314004 98314005
Sample Location Number PC05SS PC06SS
Depth (feet bgs) 0-0.5 2.0-3.0
VOCs  (µµg/kg)

2-Pentanone, 4-methyl- 4.9 UJK 2.4 U 2.2 U 2.2 U 5.2 U 92.2 U
2-Propanone 98.5 UJK 115 U 67.7 U 43.7 U 105 U 1840 U
Benzene 4.9 UJK 2.4 U 2.2 U 2.2 U 5.2 U 92.2 U
Benzene, (1-methylethyl)- 4.9 UJK 2.4 U 2.2 U 2.2 U 5.2 U 92.2 U
Benzene, 1,2,4-trimethyl- 4.9 UJK 2.4 U 2.2 U 2.2 U 5.2 U 92.2 U
Benzene, 1,2-dimethyl- 4.9 UJK 2.4 U 2.2 U 2.2 U 5.2 U 664

Benzene, 1,3,5-trimethyl- 4.9 UJK 2.4 U 2.2 U 2.2 U 5.2 U 9350

Benzene, 1-methyl-4-(1-methylethyl)- 4.9 UJK 2.4 U 2.2 U 2.2 U 5.2 U 221

Benzene, tert-butyl- 4.9 UJK 2.4 U 2.2 U 2.2 U 5.2 U 534

Carbon disulfide 4.9 UJK 2.4 U 2.2 U 4.3 U 5.2 U 111

Ethylbenzene 4.9 UJK 2.4 U 2.2 U 2.2 U 5.2 U 92.2 U
MP-Xylene 9.8 UJK 4.7 U 4.4 U 4.3 U 10.5 U 184 U
Naphthalene 9.8 UJK 4.7 U 4.4 U 4.3 U 10.5 U 184 U
Toluene 4.9 UJK 2.4 U 31.1 2.2 U 99.5 130

SVOCs  (µµg/kg)

2,4-Dimethylphenol 159 U 162 U 159 U 160 U 161 U 2380 U
4-Methylphenol 159 U 162 U 159 U 160 U 161 U 2380 U
Bis(2-ethylhexyl) phthalate 796 U 809 U 794 U 799 U 804 U 11900 U
Dibenzofuran 159 U 162 U 159 U 160 U 161 U 2380 U
Naphthalene 159 U 162 U 159 U 160 U 161 U 2380 U
Naphthalene, 1-methyl- 159 U 162 U 159 U 160 U 161 U 33200
Naphthalene, 2-methyl- 159 U 162 U 159 U 160 U 161 U 2380 U
Phenanthrene 159 U 162 U 159 U 160 U 161 U 2380 U
Phenol 159 U 162 U 159 U 160 U 161 U 2380 U
Phenol, 2-methyl- 159 U 162 U 159 U 160 U 161 U 2380 U
Pyrene 159 U 162 U 159 U 160 U 161 U 915 JQ
Retene 159 U 162 U 159 U 160 U 161 U 3120

GROs/BTEX  (mg/kg)
Benzene 0.051 U 0.053 U 0.054 U 0.13 U 0.063 U 0.18
Toluene 0.42 0.053 U 0.083 0.13 U 0.063 U 0.064 U
Ethylbenzene 0.051 U 0.053 U 0.054 U 0.13 U 0.063 U 0.11
m,p-Xylene 0.097 0.053 U 0.16 0.13 U 0.063 U 2.5
o-Xylene 0.051 U 0.053 U 0.054 U 0.13 U 0.063 U 1.1

DRO/RROs  (mg/kg)
Gasoline 5.1 U 5.3 U 5.4 U R  6.3 U R  
Diesel Range Organics 11 U 10 U 14 1900 2500 67000
Residual Range Organics 44 21 U 92 110 8500 15000

Inorganics  (mg/kg)
Aluminum 10100 JK 5040 JK 5440 4000 5490 5450
Arsenic 2.5 1.9                

(2)a

JB 4.2 1.2 JB 2 1.7 U

Barium 94.5 69.9 65.6 57.2 75.6 90.8
Calcium 2010 1280 2010 1560 1650 9540
Chromium 9.2 1.3                 

(2)a

JB 3.5 1.6 JB 2.3 6

Cobalt 5.9              
(10)

JB 2.2          

(10)a

JB 2.2 JB 1.5 JB 1.9 JB 3.2 JB

Copper 9.4 3.4                 

(5)a

JB 11.7 3.4 JB 13.6 15.4

Iron 14800 9640 JK 8920 8850 12000 9600

Lead 3.6 JK (5.2)a 5.6 JK  (8.06)b 27.8 12 16.4 6.8
Magnesium 2560 1210 1370 1330 1880 2250
Manganese 307 328 329 323 391 451
Mercury 0.05 U 0.04 U 0.05 U 0.05 U 0.05 U 0.08
Nickel 6.9              

(8)a

JB 1.1                 

(8)a

5.8 JB 1.3 JB 2.5 JB 5.7 JB

Potassium 1490 1560 1870 1780 2410 829 JB

Vanadium 28.1 6.9                 

(10)a

JBK 12.8 6.5 JB 10 17.6

Zinc 33.6 23.5 173 26.1 62.8 25.8

Key at end of table.

98314029 98314030
BG01SS

SOURCE

JBK

BACKGROUND

BG02SS
0-0.5 2

98314006
PC07SS

0-0.5

98314007
PC08SS
2.0-3.0



Table 6-1

PUMP STATION COMPLEX
SURFACE SOIL AND SUBSURFACE SOIL ANALYTICAL RESULTS SUMMARY

CANOL PUMP STATION J
MILE POST 1,285.5 ALASKA HIGWAY, ALASKA

EPA Sample Number
Sample Location Number
Depth (feet bgs)
VOCs  (µµg/kg)

2-Pentanone, 4-methyl- 4.9 UJK 2.4 U 2 U 2.9 U 2.7 U 2.1 U
2-Propanone 98.5 UJK 115 U 40 U 100 54.6 U 46.2

Benzene 4.9 UJK 2.4 U 2 U 2.9 U 2.7 U 2.1 U
Benzene, (1-methylethyl)- 4.9 UJK 2.4 U 2 U 2.9 U 2.7 U 2.1 U
Benzene, 1,2,4-trimethyl- 4.9 UJK 2.4 U 2 U 2.9 U 2.7 U 2.1 U
Benzene, 1,2-dimethyl- 4.9 UJK 2.4 U 2 U 2.9 U 2.7 U 2.1 U
Benzene, 1,3,5-trimethyl- 4.9 UJK 2.4 U 38.2 2.9 U 2.7 U 2.1 U
Benzene, 1-methyl-4-(1-methylethyl)- 4.9 UJK 2.4 U 2 U 2.9 U 2.7 U 2.1 U
Benzene, tert-butyl- 4.9 UJK 2.4 U 2 U 2.9 U 2.7 U 2.1 U
Carbon disulfide 4.9 UJK 2.4 U 3.9 U 5.8 U 5.4 U 4.1 U
Ethylbenzene 4.9 UJK 2.4 U 2 U 2.9 U 2.7 U 2.1 U
MP-Xylene 9.8 UJK 4.7 U 3.9 U 5.8 U 5.4 U 4.1 U
Naphthalene 9.8 UJK 4.7 U 3.9 U 5.8 U 5.4 U 4.1 U
Toluene 4.9 UJK 2.4 U 2.3 2.9 U 2.7 U 2.1 U
SVOCs  (µµg/kg)

2,4-Dimethylphenol 159 U 162 U 159 U 201 U 9270 170 U
4-Methylphenol 159 U 162 U 159 U 201 U 3870 170 U
Bis(2-ethylhexyl) phthalate 796 U 809 U 796 U 1000 U 1160 U 851 U
Dibenzofuran 159 U 162 U 159 U 201 U 232 U 170 U
Naphthalene 159 U 162 U 159 U 201 U 232 U 170 U
Naphthalene, 1-methyl- 159 U 162 U 159 U 201 U 232 U 170 U
Naphthalene, 2-methyl- 159 U 162 U 159 U 201 U 232 U 170 U
Phenanthrene 159 U 162 U 159 U 201 U 232 U 170 U
Phenol 159 U 162 U 159 U 201 U 597 170 U
Phenol, 2-methyl- 159 U 162 U 159 U 201 U 988 170 U
Pyrene 159 U 162 U 159 U 201 U 232 U 170 U
Retene 159 U 162 U 159 U 201 U 275 170 U
GROs/BTEX  (mg/kg)
Benzene 0.051 U 0.053 U 0.061 U 0.066 U 0.075 U 0.04 U
Toluene 0.42 0.053 U 0.061 U 0.066 U 0.075 U 0.04 U
Ethylbenzene 0.051 U 0.053 U 0.061 U 0.066 U 0.075 U 0.04 U
m,p-Xylene 0.097 0.053 U 0.061 U 0.066 U 0.075 U 0.04 U
o-Xylene 0.051 U 0.053 U 0.061 U 0.066 U 0.075 U 0.04 U
DRO/RROs  (mg/kg)
Gasoline 5.1 U 5.3 U R  R  7.5 U 4 U
Diesel Range Organics 11 U 10 U 270 2000 2100 19
Residual Range Organics 44 21 U 190 180 11000 110

Inorganics  (mg/kg)
Aluminum 10100 JK 5040 JK 4330 15400 8910 10700
Arsenic 2.5 1.9                

(2)a

JB 2.1 5.6 3.6 4.5

Barium 94.5 69.9 56.5 141 92.8 77.3
Calcium 2010 1280 1620 6830 5130 9930
Chromium 9.2 1.3                 

(2)a

JB 1.9 19.8 76.2 18.4

Cobalt 5.9              

(10)a

JB 2.2          

(10)a

JB 1.8 JB 11.4 10.7 JB 7.5 JB

Copper 9.4 3.4                 

(5)a

JB 4.1 37.8 81.1 24.8

Iron 14800 9640 JK 8210 15800 97400 18800

Lead 3.6 JK (5.2)b 5.6 JK  (8.06)b 13.2 4.4 188 38.6

Magnesium 2560 1210 1340 3310 4180 6440

Manganese 307 328 266 591 662 355
Mercury 0.05 U 0.04 U 0.14 0.06 U 0.09 JB 12
Nickel 6.9              

(8)a

JB 1.1                 

(8)a

6.6 24 35.5 19.4

Potassium 1490 1560 1940 897 JB 1120 JB 911

Vanadium 28.1 6.9                 

(10)a

JBK 8.7 62.1 30.5 40.7

Zinc 33.6 23.5 29.6 31.4 208 53.4

Key at end of table.

JBK

2 0-0.5

98314011
PC12SS

98314010
PC11SS

0-0.52.0-3.0
PC010SS
98314009

SOURCEBACKGROUND
98314029 98314030
BG01SS BG02SS

98314008
PC09SS

0-0.50-0.5



Table 6-1 (Cont.)
a  Contract required detection/quantitation limit.
b Adjusted concentration as per EPA document number, EPA 540-F-94-028.

Note : Bold type indicates concentrations above sample quantitation limit or detection limit.
Underlined type indicates result is significant as defined in Section 5.

Key:

B   = Sample detected below contract required detection limit, but greater than or equal to the instrument detection limit.
BGS   = Below ground surface.
BTEX  = Benzene, toluene, ethylbenzene, and total xylenes.
DRO   = Diesel range organics.
EPA  = U.S. Environmental Protection Agency.
GRO   = Gasoline range organics.
H   = High bias.
J   = The analye was positively identified;  the associated numerical value is the approximate concentration of the analyte in 

    the sample. 
K   = Unknown bias.
mg/kg   = Milligrams per kilogram.
Q  = The result is estimated because the concentration is below the contract-required quantitation limit.
R  = The sample result is rejected due to serious deficiencies in the ability to analyze the sample and meet quality control criteria.

    The presence or absence of the analyte cannot be verified.
RRO   = Residual range organics.
SVOCs   = Semivolatile organic compounds.
U  = The analyte was analyzed for, but was not detected at the reported sample quantitation limit.
µg/kg   = Micrograms per kilogram.
VOCs   = Volatile organic compounds.



EPA Sample Number
Sample Location Number
Depth (feet bgs)
VOCs (µµg/kg)

Benzene, (1-methylethyl)- 4.9 UJK (49)b 2.4 U 88 5.6 U 53.5 3 U
Benzene, 1-methyl-4-(1-methylethyl)- 4.9 UJK (49)b 2.4 U 105 5.6 U 4.6 U 3 U
Methane, trichloro- 4.9 UJK (49)b 2.4 U 4 U 6.9 7.9 3.6

Toluene 4.9 UJK (7.9)b 2.4 U 2.4 5.6 U 88.8 3 U
SVOCs (µµg/kg)
Di-n-Butylphthalate 159 U 162 U 166 U 245 300 U 169 U
GROs/BTEX (mg/kg)
Toluene 0.42 0.053 U 0.058 U 0.04 U 0.11 U 0.037 U
DRO/RROs (mg/kg)
Diesel Range Organics 11 U 10 U 26 12 U 53 12 U
Residual Range Organics 44 21 U 180 24 U 390 24 U
Inorganics (mg/kg)
Aluminum 10100 JK 5040 JK 12500 13200 7410 11100
Calcium 2010 1280 6490 8430 6740 5380
Iron 14800 9640 JK 16300 16800 7570 17500
Lead 3.6 JK (5.2) 5.6 JK (8.06) 2.9 0.77 5.7 0.97
Magnesium 2560 1210 5680 7380 3050 6800
Manganese 307 328 402 352 308 323

Nickel
6.9                     

(8)a

JBK 1.1                  

(8)a

JBK 20.8 24.2 8.9 JBK 19.9

Potassium 1490 1560 653 JB 610 JB 363 JB 582 JB

Vanadium
28.1 6.9

(10)a

JBK 44.7 50.7 20.5 43.3

Zinc 33.6 23.5 31.9 31.7 49.2 32.2

Key at the end of the table.

Table 6-2

DEBRIS SOUTH OF THE HIGHWAY
SURFACE SOIL AND SUBSURFACE SOIL ANALYTICAL RESULTS SUMMARY

2.0-3.00-0.5

CANOL PUMP STATION J

0-0.5 2

98314030
BG02SS DS01SS

MILEPOST 1285.5 ALASKA HIGHWAY, ALASKA

98314014
DS03SS

98314013

2
DS02SS

0-0.5

BACKGROUND SOURCE
98314015
DS04SS

98314029
BG01SS

98314012



Table 6-2 (Cont.)
a  Contract required detection/quantitation limit.
b Adjusted concentration as per EPA document number, EPA 540-F-94-028.

Note : Bold type indicates concentrations above sample quantitation limit or detection limit.
Underlined type indicates result is significant as defined in Section 5.

Key:

B   = Sample detected below Contract Required Detection Limit, but greater than or equal to the instrument detection limit.
BGS   = Below ground surface.
BTEX  = Benzene, toluene, ethylbenzene, and total xylenes.
DRO   = Diesel range organics.
EPA  = U.S. Environmental Protection Agency.
GRO   = Gasoline range organics.
J   = The analye was positively identified;  the associated numerical value is the approximate concentration of the analyte in 

     the sample. 
K   = Unknown bias.
L   = Low bias.
mg/kg   = Milligrams per kilogram.
RRO   = Residual range organics.
SVOCs   = Semivolatile organic compounds.
U  = The analyte was analyzed for, but was not detected at the reported sample quantitation limit.
µg/kg   = Micrograms per kilogram.
VOCs   = Volatile organic compounds.



EPA Sample Number
Sample Location Number
Depth (feet bgs)

GROs/BTEX (mg/kg)
Gasoline 5.1 U 5.3 U 4.9 U 6.4 U R R
Toluene 0.42 0.053 U 0.049 U 0.48 0.47 0.049 U
m,p-Xylene 0.097 0.053 U 0.049 U 0.089 0.076 0.049 U
o-Xylene 0.051 U 0.053 U 0.049 U 0.064 U 0.046 0.09

DROs/RROs (mg/kg)
Diesel Range Organics 11 U 10 U 11 U 10 U 360 270
Residual Range Organics 44 21 U 21 U 21 U 27 63

Note : Bold type indicates concentrations above sample quantitation limit or detection limit.
Underlined type incicates result is significant as defined in Section 5.

Key:

AST  = Above ground storage tank.
BGS   = Below ground surface.
BTEX  = Benzene, toluene, ethylbenzene, and total xylenes.
DRO   = Diesel range organics.
EPA  = U.S. Environmental Protection Agency.
GRO   = Gasoline range organics.
mg/kg   = Milligrams per kilogram.
R  = The sample result is rejected due to serious deficiencies in the ability to analyze the sample and meet quality control criteria.

    The presence or absence of the analyte cannot be verified.
RRO   = Residual range organics.
U  = The analyte was analyzed for, but was not detected at the reported sample quantitation limit.

0-0.5 2.0-3.00-0.5 2 0-0.5 2.0-3.0

Table 6-3

98314029
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98314030
BG02SS AP01SS

98314016
AP02SS

98314018

ALASKA

SOIL ANALYTICAL RESULTS SUMMARY
AST PAD 

98314017
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98314019
AP04SS

CANOL PUMP STATION J 

BACKGROUND SOURCE
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7.   MIGRATION/EXPOSURE PATHWAYS AND TARGETS

The following sections describe migration/exposure pathways and potential targets within the site's
range of influence (Figure 7-1).  Analytical data forms from laboratory analyses are provided in Appendix
B.

7.1 GROUNDWATER MIGRATION PATHWAY

7.1.1 Geology and Hydrology

The bedrock underlying CANOL Pump Station J is interpreted to be composed of Mesozoic-aged
granitic rocks (Foster 1970, Foster et al. 1976).  The Mesozoic granitic rocks in the area are described as
fine-grained, equigranular to coarsely porphyritic, ranging in composition from diorite to granite (Foster
1970).  The granitic rocks have been intruded as dikes, sills, and plutons.

In the vicinity of CANOL Pump Station J, granitic bedrock is overlain by unconsolidated alluvial
and eolian Quaternary deposits.  CANOL Pump Station J is situated on alluvial deposit consisting of
primarily silt and sand; however, gravel, rubble, organic silt, and peat can occur in these deposits (Foster
1970).  The Quaternary silt and sand is generally poorly stratified and poorly sorted, and is coarser-grained
higher on the slopes and finer grained toward the valley bottom.  Along the south side of the Alaska
Highway at the location of CANOL Pump Station J, medium- to fine-grained eolian (wind blown) sand
deposits have been mapped (Foster 1970).  The eolian sand deposits are typically cross-bedded, well-
sorted, and in some locations overlain by loess (Foster 1970).

Observations made during the field investigation indicate that the CANOL Pump Station J is
located primarily in a valley.  The AST pads and Bunker 2 are on a side slope.  Samples collected at
CANOL Pump Station J indicate that the pump station was constructed on fill material composed of sandy
gravel with a minimum thickness of 3 feet.  The fill overlies a wetland composed of black organic silt and
clay, whose thickness is undetermined.  The average annual precipitation in Tok is 9.55 inches with 30.8
inches falling as snow and, in Northway, the average annual precipitation is 9.51 inches with 34.9 inches
falling as snow (Leslie 1989).  The estimated actual evapotranspiration for Tok is 12.24 inches annually
and 12.55 inches annually for Northway (Patric and Black 1968).
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No groundwater well location data is available within a 4-mile radius of CANOL Pump Station J
(USGS 1998); hence, well logs in the vicinity of the site were not reviewed.  The depth to groundwater on
site is not known.

7.1.2 Targets

A well is located on site at the former water well facility; however, this well is silted up and a
representative groundwater sample could not be collected.  No other wells are reported within 4 miles of
CANOL Pump Station J.

7.2 SURFACE WATER MIGRATION PATHWAY

7.2.1 Pathway Description

The area east and south of CANOL Pump Station J consists of a wetland of approximately 80
acres in size, as identified on a National Wetland Inventory map (USFWS 1994).  Topography indicates
that site surface waters drain to the east from the site into this wetland, most likely at the gas filling area. 
A pond is situated within this wetland at the northeast corner of the site.  The overland distance from the
nearest source, the oil filter area, to the pond is approximately 50 feet.  The wetland drains south through a
culvert under the Alaska Highway into the Tetlin National Wildlife Refuge (NWR) and subsequently into
the Tanana River.  At the time of the sampling event, the flow under the Alaska Highway was estimated by
the START at approximately 0.1 gallons per minute.  At the debris area south of the highway, surface
water drains into a forested scrub/shrub wetland.  This wetland drains south and southeast through
intermittent drainage channels into the Tetlin NWR and Tanana River.  The Tanana River flows at an
average of 20,000 cubic feet per second (USGS 1998).  Precipitation data are available for Tok and
Northway.  As previously discussed, the average annual precipitation in Tok is 9.55 inches with 30.8
inches falling as snow and, in Northway, the annual precipitation is 9.51 inches with 34.9 inches falling as
snow (Leslie 1989).  The 2-year 24-hour rainfall for the area is 1.5 to 2 inches (Miller 1963).  Flood data
do not exist for the site (USAED-AK 1993).  It is assumed that the area between Tok and Northway falls
within a 100-year floodplain.

7.2.2 Targets

There are no documented surface water intakes within the site’s range of influence.  Additionally,
there is no documentation of surface water being used for irrigation of forage food crops, watering of
commercial livestock, or commercial food production.
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The waters of the upper Tanana River support sport and subsistence fishing harvests.  It is
estimated that in 1995 sport fisherman harvested 235 pounds of arctic grayling (Thymallus artcius),
550 pounds of northern pike (Esox lucius), and 1,844 pounds of burbot (Lota lota) from the upper Tanana
River drainage (Howe et.al 1996).  Thus, the total pounds of sport fish harvest was 2,629.  It is unknown
what percent of this harvest was within the 15-mile in-water segment.  The most representative year of
subsistence harvest was 1987 (ADFG 1997).  Subsistence harvest data collected for the three communities
nearest the site (Tok, Northway, and Tetlin) were reviewed.  Subsistence fisherman harvested 43,118
pounds of salmon (Oncorhynchus spp.), 2,595 pounds of burbot (Lota lota), 2,066 pounds of char
(Salvelinus alpinus), 5,186 pounds of grayling, 9,463 pounds of northern pike, 1,083 pounds of sheefish
(Stenodus leucichthys), 1,070 pounds of sucker (Catostomus catostomus), 4,648 pounds of trout
(Oncorhynchus spp.), and 58,136 pounds of whitefish (Coregonus spp; ADFG 1997).  Thus, the total
pounds of subsistence fishing harvest was 127,365.  It is unknown what percent of this harvest occurs
within the 15-mile in-water segment.

One Federal-listed endangered species, the American peregrine falcon (Falco peregrinus anatum),
and one delisted species, the Arctic peregrine falcon (Falco peregrinus tundrius), occur in the area of the
site (USFWS 1997).  There are no known nest sites within 15 miles of the project site.

From the probable point of entry (PPE) into all surface waters to 15 miles downstream, there are a
total of approximately 30 linear miles of wetlands frontage including a palustrine, forested, scrub/shrub
wetland located east of the site (USFWS 1994).  According to the National Wetlands inventory maps, the
Tanana River Drainage within 15 miles of the site consists of predominantly palustrine emergent, scrub
shrub, and forested wetlands (USFWS 1994).

7.2.3 Sample Locations

Four sediment samples and three surface water samples were collected from the wetlands
surrounding the site (Figure 3-1).  The samples were collected to determine whether contamination from
potential sources at the site is migrating to the wetlands.  One collocated surface water sample (WL02SW)
and sediment sample (WL01SD) was collected from the east bank of the pond adjacent to the pump station
complex.  A second collocated surface water sample (WL04SW) and sediment sample (WL03SD) was
collected east of the pump station complex on the north side of the Alaska Highway, 5 feet west of the
culvert that drains the wetland under the highway into the wetland south of the highway.  A sediment
sample (WL05SD) was collected from an intermittent drainage path south of the debris on the south side of
the highway.  A final collocated surface water sample (WL08SW) and sediment sample (WL07SD) was
collected within the Tetlin NWR from the unnamed stream that drains the wetland east of the site.
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7.2.4 Sample Results

Sample results are provided in Table 7-1 and Table 7-2.  In the wetland sediment samples analyzed
for VOCs by CLP protocol, sample WL01SD contained elevated concentrations of 1,3,5-trimethyl benzene
(estimated concentration of 7,860  g/kg) and n-butylbenzene (estimated concentration of 4,300  g/kg). 
Sample WL03SD contained elevated concentrations of 2-propanone (254  g/kg) and toluene (11.9  g/kg). 
However, 2-propanone was not detected at elevated concentrations in the source samples.  In the wetland
sediment samples analyzed for SVOCs, seven analytes were detected at elevated concentrations in sample
WL01SD (ranging from 599  g/kg to 984,000  g/kg) and one analyte was detected at an elevated
concentration in sample WL03SD (376  g/kg).  All of the detected VOC and SVOC analytes are
associated with petroleum fuels or oils.  No pesticides/PCBs were detected at elevated concentrations in the
wetland sediment samples.  Of the methods analyzed, lead (11.8 mg/kg) was detected at an elevated
concentration in sample WL03SD.  Nickel was detected at elevated concentrations in samples WL05SD
(17.1 mg/kg) and WL07SD (19.8 mg/kg).

No GRO or benzene, ethylbenzene, or o-xylene were detected in these samples.  Toluene
(0.18 mg/kg) and m,p-xylene (0.095 mg/kg) were detected in sample WL05SD but at concentrations below
the 18 AAC 75 cleanup standard.  DRO and RRO was detected in all four sediment samples.  DRO
(30,000 mg/kg) exceeded the 18 AAC 75 cleanup standard in sample WL01SD only.  RRO (2,000 mg/kg)
exceeded the 18 AAC 75 cleanup standard in sample WL07SD only.

In the wetlands surface water samples analyzed for VOCs and SVOCs, carbon sulfide (81.2  g/L)
and butylbenzylphthalate (0.63  g/L) were detected at elevated concentrations in sample WL02SW.  The
butylbenzylphthalate is not believed to be associated with the site and is likely attributable to laboratory
contamination.  No pesticides/PCBs were detected at elevated concentrations in the wetland surface water
samples.  Of the metals analyzed, only lead (3.1 mg/L) and zinc (29.3 mg/L) were detected at elevated
concentrations in sample WL02SW.

No GRO or BTEX were detected in these samples.  DRO was detected at 0.87 mg/L in sample
WL02SW.  This concentration is below the 18 AAC 75.345 cleanup standard of 1.5 mg/L.

7.3 SOIL EXPOSURE PATHWAY

7.3.1 Targets

The property is adjacent to the Alaska Highway and access to the site is uncontrolled (E & E
1998).  There are no paved areas on the site and no one works at the site.  The nearest resident to the site is
located more than 4 miles from the site (Table 7-3; EPA 1998).  No known terrestrial sensitive
environments exist at the site.
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7.4 AIR MIGRATION PATHWAY

7.4.1 Targets

As described in Section 7.3.1, no one currently resides or works at the site.  No persons live within
4 miles of the site.  There is no record of commercial agriculture and silviculture within 0.5 miles of the
site.  The Tetlin National Wildlife Refuge is located within 0.5 miles of the site.  There are approximately
14,470 acres of wetlands within 4 miles of the site (USFWS 1994).  A palustrine, forested, scrub/shrub
wetland of approximately 80 acres, is located immediately east of the site.  The one Federal-listed
threatened species (Peregrin falcon) is known to occur within a 4-mile radius of the site (USFWS 1997). 
However, no nests have been documented in the area.  Table 7-3 provides populations and wetland acreage
by distance ring within 4 miles of the site.



EPA Sample Number
Sample Location Number
Depth (feet bgs)
VOCs (µµg/kg)

2-Butanone 35.2 UJK (352)b 2100 UJK 93.9 JL 29.7 JL 12.7 UJK
2-Propanone 70.4 U 4360 UJK 254 185 U 89.4 U
Benzene, 1,3,5-trimethyl- 3.5 U 7860 JL 2.2 U 3.2 U 3.2 U
n-Butylbenzene 3.5 U 4300 JL 2.2 U 3.2 U 3.2 U
Toluene 3.5 U 210 UJK 11.9 3.2 U 3.2 U
SVOCs (µµg/kg)

Bis(2-ethylhexyl) phthalate 1200 U 984000 833 U 899 U 1250 U
Dibenzofuran 240 U 4650 167 U 180 U 250 U
Naphthalene 240 U 8680 167 U 180 U 250 U
Naphthalene, 1-methyl- 240 U 75100 167 U 180 U 250 U
Naphthalene, 2-methyl- 240 U 44600 167 U 180 U 250 U
Phenanthrene 240 U 4900 167 U 180 U 250 U
Retene 240 U 599 376 180 U 250 U
GROs/BTEX ( mg/kg)
Toluene 0.27 0.75 U 0.027 U 0.18 0.073 U
m,p-Xylene 0.35 0.75 U 0.027 U 0.095 0.073 U
DROs/RROs (mg/kg)
Diesel Range Organics 150 30000 45 44 330
Residual Range Organics 800 1400 270 180 2000

Inorganics (mg/kg)

Aluminum 11000 4870 JK   9970 11100 14700

Antimony 1.6 UJL (3.6)b 1.9 UJL 0.94 JBL 1.4 JBL 2.1 JBL
Arsenic 8.8 2.6 U 4 3.3 5.4
Barium 130 92.9 JB 137 104 143
Calcium 6560 16800 3450 5260 8020
Chromium 18 7.3 12 16.2 23.4
Copper 23.4 19.5 20.3 32.2 33.9
Iron 21000 7890 JK 16200 20500 25800 JK

Lead 2.5 JK (3.6)b 6.5 JK (4.5)b 11.8 1.2 1.1 JK
Magnesium 3140 1700 JB 3010 5270 6480
Manganese 281 749 390 261 646

Nickel 11.9 JBK  (16)a 6.3 JB 9.9 17.1 19.8

Potassium 375 JBK 191 U 1880 JK 778 JB 506 JB 

Vanadium 76 19.8 JB 35.8 48 63.8
Zinc 27.7 15.9 32.1 25.4 51.4
a  Contract required detection/quantitation limit.
b Adjusted concentration as per EPA document number, EPA 540-F-94-028.

Note : Bold type indicates concentrations above sample quantitation limit or detection limit.
Underlined type indicates result is elevated as defined in Section 5.

Key:

B   = Sample detected below contract required detection limit, but greater than or equal to the instrument detection limit.
BGS   = Below ground surface.
BTEX  = Benzene, toluene, ethylbenzene, and total xylenes.
DRO   = Diesel range organics.
EPA  = U.S. Environmental Protection Agency.
GRO   = Gasoline range organics.
J   = The analye was positively identified;  the associated numerical value is the approximate concentration of the analyte in 

    the sample. 
K   = Unknown bias.
L   = Low bias.
mg/kg   = Milligrams per kilogram.
RRO   = Residual range organics.
SVOCs   = Semivolatile organic compounds.
U  = The analyte was analyzed for, but was not detected at the reported sample quantitation limit.
µg/kg   = Micrograms per kilogram.
VOCs   = Volatile organic compounds.

0-0.50-0.5 0-0.5 0-0.5 0-0.5
WL07SD

Table 7-1

98314031
BG03SD

98314021
WL01SD

98314023
WL03SD

98314025
WL05SD

WETLANDS SEDIMENT

98314027

MILEPOST 1,285.5 ALASKA HIGHWAY, ALASKA
CANOL PUMP STATION J

ANALYTICAL RESULTS SUMMARY

BACKGROUND TARGET



EPA Sample Number
Sample Location 
Number

VOCs  (µµg/L)
Carbon disulfide 23.8 81.2 2 U 24.1

Butylbenzylphthalate 0.28 U 0.63 0.29 U 0.26 U
DROs  (mg/L)
Diesel Range Organics 0.1 U 0.87 0.1 U 0.1 U
Inorganics  (mg/L)
Calcium 10200 11400 12000 16100
Iron 995 728 1520 1030
Lead 1.9 U 3.1 1.9 U 1.9 U
Magnesium 2800 JB 3080 JB 3880 JB 5180
Manganese 292 113 329 745
Potassium 365 U 854 JB 365 U 500 JB
Sodium 2820 JB 1940 JB 4110 JB 4540 JB
Zinc 13.7 U 29.3 6.4 JB 8.8 U
Note : Bold type indicates concentrations above sample quantitation limit or detection limit.

Underlined type indicates result is elevated as defined in Section 5.

Key:

B   = Sample detected below contract required detection limit, but greater than or equal to the instrument detection limit.
DRO   = Diesel range organics.
EPA  = U.S. Environmental Protection Agency.
J   = The analye was positively identified;  the associated numerical value is the approximate concentration of the analyte in 

    approximate concentration of the analyte in the sample.
mg/L   = Milligrams per liter.
SVOCs   = Semivolatile organic compounds.
U  = The analyte was analyzed for, but was not detected at the reported sample quantitation limit.
µg/L   = Micrograms per liter.
VOCs   = Volatile organic compounds.

WETLANDS SURFACE WATER

Table 7-2

ALASKA

98314024 9831402898314032 98314022
BACKGROUND TARGET

SVOC  (µµg/L)

CANOL PUMP STATION J
ANALYTICAL RESULTS SUMMARY

WL04SW WL08SWBG04SW WL02SW



Table 7-3

POPULATIONS AND WETLAND ACREAGE WITHIN A 4-MILE RADIUS
CANOL PUMP STATION J

MILEPOST 1285.5 ALASKA HIGHWAY, ALASKA

Distance
(Miles) Residents Approximate Wetlands (Acres)

On a source 0 0
0-1/4 0 80

1/4-1/2 0 480
1/2-1 0 700
1-2 0 3,700
2-3 0 3,840
3-4 0 5,670

Total 0 14,470
Source:  EPA 1998.

Key:
EPA = U.S.  Environmental Protection Agency.
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8.   SUMMARY AND CONCLUSIONS

In July 1998, the START conducted an SI at the CANOL Pump Station J at Milepost 1285.5 of
the Alaska Highway in eastern Alaska.  The property was issued to Donald J. Joe and his heirs on April 11,
1988.  The pump station operated from 1944 to 1945.  Features included a pump house, water facility,
electrical facility, dispensing facility, living quarters, garage facility, and fuel storage tanks.  The site was
dismantled in the late 1960s.

The pump station complex is located approximately 200 feet north of the Alaska Highway,
between the towns of Northway Junction and Tok.  An approximately 80-acre palustrine, forested,
scrub/shrub wetland is located adjacent to and topographically downgradient of the site.  In addition, the
wetlands drain into a portion of the Tetlin National Wildlife Refuge.  Access to the site is uncontrolled.  No
one currently resides at the site and the nearest residence is more than 4 miles from the site.  The nearest
community is 19 miles southeast of the site.

The SI involved collection of samples from potential hazardous substance source areas and from
target areas potentially impacted through contaminant migration.  A total of 36 samples were collected,
including background and QA samples.  Samples were collected from multiple on-site locations and the
adjacent wetlands.  The media sampled included surface and subsurface soils, sediment, and surface water. 
Samples were analyzed by either EPA’s Manchester Laboratory, a CLP laboratory, or a commercial
laboratory.  Section 8.1 summarizes the potential source analytical sample results and provides a brief
overview of those analytes that also were detected in the target samples.  Section 8.2 summarizes the target
analytical sample results by pathway.  Section 8.3 presents the conclusions of the SI.

8.1 SOURCES

Samples were collected from nine potential source areas.  Areas were identified for sampling based
on knowledge of pump station processes and the potential presence of hazardous substances or
contaminants.

Fourteen individual VOC analytes were detected at significant concentrations in the source
samples.  The VOCs were predominantly detected in the subsurface soils at the gas filling and debris area
and the former garage facility.  The analytes 1,3,5-trimethylbenzene, n-butylbenzene, and toluene also were
detected at elevated concentrations in sediment target samples.
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Of the SVOCs analyzed, 13 analytes were detected at significant concentrations in the source
samples.  These SVOCs were detected at the gas filling and debris area, the former garage facility, and
drum bunker 1.  Seven of the SVOC analytes detected were also detected at significant concentrations in
the sediment target samples.

No pesticides or PCBs were detected in the source samples.  A total of 19 metal analytes were
detected at significant concentrations in the source samples.  Lead was detected at every source location. 
Significant concentrations of lead were detected in the surface soil at the gas filling and debris area, the oil
filter area, the pump station foundation station, and drum bunkers 1 and 2.  Lead and nickel were also
detected at significant concentrations in target samples.

GRO was not detected in any source samples.  Analyses by the Alaska State Petroleum Methods
indicated that petroleum contamination does exist in the source areas.  Benzene exceeded the 18 AAC 75
cleanup standard at the garage facility.  DRO and RRO exceeded the 18 AAC 75 cleanup standard at the
gas filling and debris area, oil filter area, garage facility area, and drum bunker 1.  Additionally, DRO also
exceeded the 18 AAC 75 cleanup standard at the electrical facility area.

8.2 TARGETS

8.2.1 Surface Water Migration Pathway

Samples were collected from suspected targets located along potential surface water migration
pathways.

VOCs and SVOCs were detected at elevated concentrations in the pond sediments and wetland
sediments along the Alaska Highway.  The majority of these analytes were detected in the pond sediments. 
Of the metals detected in the source samples, lead was detected at elevated concentrations in the sample
collected from the wetland sediment adjacent to the Alaska Highway.  Nickel was detected at elevated
concentrations in the debris area south of the highway and at the Tetlin NWR.  No other metals were
detected at elevated concentrations in the wetland sediment samples.

Of the analytes detected in source samples, carbon disulfide, lead, and zinc were detected at
elevated concentrations in the pond surface water.  No other analytes were detected at elevated
concentrations in target surface water samples.

Analyses by the Alaska State Petroleum Methods indicate that petroleum contamination exists in
two target sample locations.  DRO exceeds the 18 AAC 75 cleanup standard in the sediment sample
collected from the pond in the wetland.  Additionally, RRO exceeds the 18 AAC 75 cleanup standard in the
downgradient wetland sample WL07SD.  The state standards were not exceeded in the surface water
samples.
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8.3 CONCLUSIONS

Results of the SI indicate that VOCs and SVOCs may be migrating from the site into the target
wetland.  These VOCs and SVOCs appear to be related to fuel oils and lubricating oils used during
operations of the pump station facilities.

In addition, lead was detected at elevated concentrations in sediments along the Alaska Highway,
and nickel was detected in three downgradient wetland sediment samples at elevated concentrations.  Lead
and zinc were detected at elevated concentrations in the pond water.

The lead detected in the source areas is probably attributable to natural mineral deposits and to the
leaded fuel that was pumped through the pipeline.  The deposition of lead from the highway is most likely
the source of the elevated lead concentrations detected in target samples.  Zinc detected in the surface water
is most likely attributable to the corrugated pipe and highway debris.  Nickel concentrations in the
sediments were relatively low and may not be indicative of contaminant migration from the site.
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APPENDIX A
PHOTOGRAPHIC DOCUMENTATION
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PHOTOGRAPH IDENTIFICATION SHEET

Camera Serial #: 5160944 TDD #: 97-09-0013
Lens Type: 38 - 90mm zoom Site Name: Canol Pump Station J

Photo
No. By Date Time Dir. Description

1-1 DF 5/4/98 0820 NW Water tank foundation and well casing.
1-2 PC 5/4/98 0825 W Debris and pipe casings at the gas filling area.
1-3 PC 5/4/98 0830 W 55-gallon drum in pond at northeast side of pump complex.
1-4 PC 5/4/98 0830 W Pond at northeast side of pump complex.
1-5 PC 5/4/98 0835 W Used oil filter at northeast side of pump complex.
1-6 PC 5/4/98 0845 E Bunker # 1 with 55-gallon drums.
1-7 PC 5/4/98 0845 Down Possible underground storage tank near bunker.
1-8 PC 5/4/98 0850 N Lower aboveground storage tank pad.
1-9 PC 5/4/98 0850 N Upper aboveground storage tank pad.

1-10 PC 5/4/98 0910 E View along pipeline route from aboveground storage tank pads to
pump complex.

1-11 PC 5/4/98 0911 W Debris in tranch along west side of pump complex.
1-12 PC 5/4/98 0915 E Debris in trench along west side of pump complex.
1-13 PC 5/4/98 0915 Down Culvert in trench.
1-14 PC 5/4/98 0920 E Pump house foundation.
1-15 PC 5/4/98 0920 N Modern cabin at former garage facility area.
1-16 PC 5/4/98 0920 W Garage facility area.
1-17 PC 5/4/98 0930 Down Cross connection of ~2" pipeline leading to pump complex and

garage facility.
1-18 PC 5/4/98 0930 N ~2" pipeline leading from pump complex to potential electric facil-

ity.
1-19 PC 5/4/98 0940 S Possible underground storage tank along highway and entrance to

pump complex.
1-20 PC 5/4/98 0850 S Pipeline and drums on south side of Alaska Highway.
1-21 PC 5/4/98 0950 S ~8" pipeline south of highway, possible Haines Fairbanks pipeline.
1-22 PC 5/4/98 0955 E 55-gallon drum on south side of highway.
1-23 PC 5/4/98 1000 E Pump engines on south side of highway.



PHOTOGRAPH IDENTIFICATION SHEET

Camera Serial #: 5160944 TDD #: 97-09-0013
Lens Type: 38 - 90mm zoom Site Name: Canol Pump Station J

Photo
No. By Date Time Dir. Description
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1-24 PC 5/4/98 1000 S Building debris on south side of highway.
1-25 PC 5/4/98 1015 Down Bunker # 2 with 55-gallon drum.
1-26 PC 5/4/98 1015 N Debris along east side of pump complex.
2-1 PC 7/28/98 1510 Down Collecting sample WL07SD. 
2-2 PC 7/28/98 1520 25  N Wetland on north side of highway east of site.
2-3 PC 7/28/98 1520 25  N Wetland on north side of highway east of the site.
2-4 PC 7/28/98 1520 25  N Entrance to pump station complex.
2-5 PC 7/27/98 1150 Down Collecting samples PC02SS.
2-6 PC 7/27/98 1210 Down Collecting sample PC05SS.
2-7 PC 7/27/98 1210 90  E, Location for samples PC03SS and PC04SS.

Down
2-8 PC 7/27/98 1310 Down Collecting samples PC08SS.
2-9 PC 7/27/98 1310 90  E Location for samples PC07SS and PC08SS.

2-10 PC 7/27/98 1325 10  E Hand augering for sample PC01SS, sample location PC09SS.
2-11 PC 7/27/98 1330 210  S Collecting samples PC012SS with hand auger from Bunker #2.
2-12 PC 7/27/98 1335 Down Sample PC012SS.
2-13 PC 7/27/98 1340 Down Collecting sample PC09SS.
2-14 PC 7/27/98 1350 Down Sample PC010SS.
2-15 PC 7/27/98 1415 330  N Location of samples AP01SS and AP02SS.
2-16 PC 7/27/98 1415 Down Collecting sample AP02SS.
2-17 PC 7/27/98 1420 60  E Hand augering at sample locations AP03SS and AP04SS.
2-18 PC 7/27/98 1425 Down Sample AP04SS.
2-19 PC 7/27/98 1425 Down Collecting sample AP03SS.
2-20 PC 7/27/98 1445 150  S Sampling location DS01SS and DS02DD.
2-21 PC 7/27/98 1450 Down Sample DS02SS.
2-22 PC 7/27/98 1450 Down Collecting sample DS01SS.
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2-23 PC 7/27/98 1500 210  S Sampling location for DS03SS and DS04SS.
2-24 PC 7/27/98 1500 Down Sample DS04SS.
2-25 PC 7/27/98 1500 Down Sample DS03SS.
2-26 PC 7/28/98 1030 120  E Collecting sample WL02SW.
2-27 PC 7/28/98 1035 330  N Collecting sample WL02SW.
2-28 PC 7/28/98 1050 Down Collecting sample WL01SD.
2-29 PC 7/28/98 1120 Down Collecting sample BG01SS.
2-30 PC 7/28/98 1130 Down Collecting sample BG02SS.
2-31 LF 7/28/98 1150 Down Collecting sample WL04SW.
2-32 LF 7/28/98 1152 E Sample WL04SW.
2-33 LF 7/28/98 1202 Down Sample WL03SD.
2-34 PC 7/28/98 1345 60  E Collecting sample BG04SW.
2-35 PC 7/28/98 1345 Down Collecting sample BG04SW.
2-36 PC 7/28/98 1350 Down Sample BG03SD.
2-37 PC 7/28/98 1425 0  N Hand augering for sample WL05SD.
2-38 PC 7/28/98 1435 Down Sample WL05SD.
2-39 PC 7/28/98 1455 330  N Collecting sample WL08SW.
2-40 PC 7/28/98 1510 330  N Collecting sample WL07SD.
2-41 PC 7/28/98 1510 Down Sample WL07SD.

DF = Daniel Frank
LF = Louise Flynn
PC = Paul Cooley
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