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SUBSURFACE INVESTIGATION
AFSC PLANT NO. 1
ANCHORAGE, ALASKA

INTRODUCTION

This report presents the results of a subsurface investigation conducted
at the Anchorage Fueling & Service Company (AFSC) Plant No. 1.
All activities were performed in accordance with our proposal dated
July 29, 1992 as approved in your letter of August 10, 1992. The
investigation was conducted in accordance with Hart Crowser’s Quality
Assurance Program Plan (QAPP), approved by the Alaska Department
of Environmental Conservation (ADEC) on July 11, 1991.

The site is an 8-acre bulk fuel terminal located at 1331 Tidewater
Road, Anchorage, Alaska (Figure 1) and has been used as a bulk
storage and distribution facility for aviation and diesel fuels since 1962.
Shell Oil Company leased the property from January 1962 to July
1981. AFSC has leased the property from the Municipality of
Anchorage since 1981. During AFSC usage of the terminal, four
separate spills totalling an estimated 127,000 gallons of Jet A fuel have
been documented at the facility.

Hart Crowser performed work at the site on August 26 through
September 2, 1992, to assess soil and groundwater conditions. This
work consisted of drilling and collecting soil samples from nine vertical
borings, the installation of monitoring wells in seven of these borings
(Figure 1), and the development and sampling of groundwater from
seven newly-installed and three preexisting wells.

The purpose of the subsurface investigation is to establish a baseline
environmental assessment of the soils and groundwater at the site.
These assessment results will also be used to direct further site
investigation and/or remediation activities. The assessment results may
also be incorporated in the development of a Risk Assessment for the
Port of Anchorage Petroleum User’s Group (PUG).

SUMMARY OF FINDINGS

A summary of findings is presented here. Please refer to the main
body of the report for supporting information.

» With the exception of MW-9, the soils encountered while drilling
the borings and monitoring wells (MW-3, MW-4, MW-5, MW-6,
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MW-7, MW-8, SB-1, and SB-2) were advanced through similar
geological deposits. The deposits consisted of 13 feet of gray-
brown sand overlying gray silts.

Discernible hydrocarbon odors and/or soil staining were noted
during the drilling of all borings with the exception of MW-9,
SB-1, and SB-2.

TPH field screening results performed on all collected soil samples
identified elevated TPH levels (sample concentrations greater than
100 mg/Kg) at all boring locations except for MW-6, SB-1, and
SB-2.

Total BTEX concentrations of 2.8 mg/Kg (15 mg/Kg in duplicate)
and 137 mg/Kg were reported for MW-3 and MW-4, respectively.
All remaining boring location samples had BTEX concentrations
below the detection limit. MW-3 and MW-4 also had the highest
VPH and EPH concentrations. Soil samples from MW-5, MW-7,
and MW-8 were the only other locations where the EPH
concentration was in excess of 100 mg/Kg.

All soil samples analyzed for HVOs were below the laboratory
detection limit.

Laboratory results on three soil samples submitted for PCB analysis
were below detection limits.

Seven soil samples were analyzed for the metals arsenic, chromium,
and lead. All seven samples contained chromium at concentrations
of 13 to 23 mg/Kg. No arsenic was detected in any of the
submitted samples; however, three of the samples contained lead at
concentrations between 8.4 and 63 mg/Kg.

Groundwater elevations recorded over several tidal cycles indicate
that there is no tidal influence on the groundwater elevations at this
site (Figure 2).

Irregularities in the groundwater elevations observed beneath the
site are inconclusive in determining an overall groundwater flow
direction (Figure 3).

All ten groundwater sampling locations contained detectable levels
of EPH. Monitoring wells MW-2, MW-3, and MW-4 contained the
greatest concentrations of BTEX, VPH, and EPH. Maximum
concentrations of 2.9 mg/L total BTEX, 13 mg/L VPH, and
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110 mg/L EPH were observed at MW-4 located adjacent to the
truck loading rack.

SCOPE OF WORK

The scope of work performed was originally presented in Signature
Flight Support’s Request for Rebid of July 21, 1992 and Hart
Crowser’s proposal letter dated July 29, 1992, and approved on

August 10, 1992. The specific tasks performed by Hart Crowser are as
follows:

» Preparation of a site-specific Health and Safety Plan.

» Arranging for the location of all underground utilities by the
responsible companies.

» Coordinating with contract driller, laboratory, and surveyor.

» Drilling, sampling soils, and installation of seven, 2-inch-diameter
monitoring wells (MW-3, MW-4, MW-5, MW-6, MW-7, MW-8,
and MW-9).

» Drilling and sampling of soils in two vertical borings (SB-1 and
SB-2) from the vicinity of the contaminated soils stockpile area.

» Field screening all soil samples for volatile organics using a
photoionization detector (PID) and for total petroleum hydrocarbons
(TPH) using a modification of EPA Method 418.1.

» Submitting selected soil samples for laboratory analysis of
extractable petroleum hydrocarbons (EPH; EPA Method
3550/8100), volatile petroleum hydrocarbons (VPH; EPA Method
5030/8015), aromatic volatile organics (BTEX; EPA Method
5030/8020), metals (EPA Method 6010), Halogenated Volatile
Organics (EPA Method 8010), and PCBs (EPA Method 8080).

» Development and collection of water samples from all seven newly-
installed monitoring wells and three existing wells (MW-1, MW-2,
and WP-5) for VPH/BTEX (EPA Method 5030/8015/8020) and
EPH (EPA Method 3510/8100) analyses.

» Investigating possible tidal influences on groundwater by

periodically recording groundwater level measurements during one
complete tidal cycle.
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» Preparation of report including field observations, laboratory
analytical data, site plan, water table map, and boring logs.

SURFICIAL GEOLOGY

Hart Crowser installed monitoring wells MW-3, MW-4, MW-5,
MW-6, MW-7, MW-8, and MW-9; and drilled vertical borings SB-1
and SB-2 on August 26 and 27, 1992 (Figure 1). All monitoring wells
were installed along the site perimeter with the exception of MW-5
which was installed in the central region of the site. Soil borings SB-1
and SB-2 were drilled in a former contaminated soil stockpile area
located between Tanks 6 and 7. All monitoring wells were drilled to a
total depth of 14 feet, with the exception of MW-6 and MW-9, which
were drilled to 13.5 and 14.5 feet, respectively (Figures A-2 through
A-5). Borings SB-1 and SB-2 were drilled to total depths of 6 feet
(Figure A-6). Total depths for all monitoring wells were based on a
5-foot minimum penetration below the water table and/or encountering
a silt-clay layer known to underlie the surficial deposits at the site.

All monitoring wells and borings, with the exception of MW-9, were
advanced through similar geological deposits. The deposits consisted
primarily of 13 feet of gray-brown gravelly sand. This unit was
underlain by gray silt. Geologic material encountered in MW-9
consisted of 4 feet of gray, gravelly sand underlain by 1 foot of brown
peat, followed by 9 feet of intermixed gray silt and brown peat. These
units were similarly underlain by gray silt (Figure A-5).

The gray-brown gravelly sand unit appears to be comprised of artificial
fill of varying thicknesses overlying landslide deposits. Schmoll and
Dobrovolny (1972), described these gravelly sand/sandy gravel deposits
as slide blocks of sand and gravel resting on beds of silt and clay. The
blocks are interpreted to have moved laterally from their original
positions on the adjoining bluffs. The lowermost unit encountered
during drilling is a sequence of fine-grained silts and clays interpreted
as tidal flat deposits of Cook Inlet. The upper contact of this unit is
fairly flat with no apparent slope.

SOIL QUALITY

Field Screening

Hydrocarbon odors and/or soil staining were noted during all drilling
activities with the exception of MW-9, SB-1, and SB-2. A total of 41
soil samples were collected during drilling operations. Each sample
was field screened for volatile organics and total petroleum
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hydrocarbons (TPH). The screening procedures included monitoring
the sample headspace for volatile organics using a photoionization
detector (PID) and analyzing the sample for TPH using an infrared
spectrophotometer (IR). A detailed description of the field screening
procedures is included in Appendix A. Field screening results for all
collected samples are summarized in Table 2 and in Figures A-2
through A-6.

Both the PID and TPH screening analyses were able to discern the
presence of petroleum hydrocarbons, however, the TPH screening
results appear to be more quantitative and show better agreement with
the analytical results. Except for MW-6, SB-1, and SB-2, all soil
boring locations contained elevated TPH levels (sample concentrations
greater than 100 mg/Kg). The greatest TPH concentrations were found
at or above the water table surface (1.5 to 3.5 feet) except for MW-3
and MW-9. These latter borings had their greatest concentration at the
10-foot sampling interval. The fine-grained silt unit encountered at 12
to 13 feet below grade had TPH concentrations of less than 30 mg/Kg
at all boring locations.

Analytical Samples

Of the 41 soil samples collected, a total of 9 samples, 1 sample from
each of the 9 boring locations, were submitted to the contract
laboratory for analysis of EPH, VPH, and BTEX. Additionally, one
sample from each monitoring well location was submitted for metals
and halogenated volatile organic (HVO) analyses. A total of 3
samples, collected from monitoring wells MW-4, MW-7, and MW-9
were submitted for PCB analysis. Submitted soil sample locations were
selected based on geology, location of the water table, and field
screening results. Analytical results for all laboratory analyses are
presented in Tables 3A and 3B. Laboratory reports are included in
Appendix B along with a review of data quality.

Petroleum Hydrocarbons

The sample exhibiting the greatest TPH screening value from each
boring location was submitted for laboratory analysis. The petroleum
hydrocarbon analyses included BTEX, VPH, and EPH. The two
borings located at the downgradient edge of the site (MW-3 and MW-4)
were the only locations where BTEX levels were found above the
detection limit. A total BTEX concentration of 2.8 mg/Kg (15 mg/Kg
in duplicate) and 137 mg/Kg was reported for MW-3 and MW-4,
respectively. Similarly, these two wells also had the greatest VPH and
EPH concentrations (Table 3A). Soil samples from MW-5, MW-7, and
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MW-8 were the only other locations where the EPH concentration was
in excess of 100 mg/Kg.

Halogenated Volatile Organics

PCBs

Metals

All seven soil samples analyzed for HVO (EPA Method 8010) had
concentrations below the detection limit (Table 3B). Although
methylene chloride was reported by the laboratory in several of the
samples, this compound is a common laboratory contaminant. The
concentration levels and their sporadic occurrence indicate that the
presence of methylene chloride in these samples were a result of
laboratory contamination.

Three soil samples from MW-4, MW-7, and MW-9 were analyzed for
polychlorinated biphenyls (PCBs) (Table 3B). The PCB concentrations
from all three samples were below the laboratory detection limit of
0.05 mg/Kg.

One soil sample from each of the monitoring well installation was
analyzed for the metals arsenic, chromium, and lead (Table 3B).
Arsenic concentrations were all below the detection limit of 10 mg/Kg.
All seven samples contained chromium at concentrations of 13 mg/Kg
to 23 mg/Kg. Three of the samples (MW-3, MW-7, and MW-9)
contained lead at concentrations between 8.4 mg/Kg and 63 mg/Kg.

GROUNDWATER CONDITIONS

The AFSC Plant No. 1 Terminal is underlain by a shallow zone of
saturated gravelly sands overlying a fine-grained silt unit. Unconfined
conditions are present throughout the site. The saturated thickness of
the materials overlying the silt unit was approximately 10 feet at the
time of drilling. However, facility operators reported that there is
often standing water within the tank farm. CMP sumps have been
constructed within the diked area for the purpose of removing standing
water.

A horizontal and vertical survey of the on-site monitoring wells,
borings, and existing water well, was completed by land surveyors
under contract to Hart Crowser (Appendix A - Field Methods). At the
time of drilling (ATD), groundwater was encountered in all monitoring
wells and borings at approximately 2 feet below grade. A complete set
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of water levels and liquid hydrocarbon thickness measurements in all
site monitoring wells was conducted on September 2, 1992 (Table 1).

Tidal Influence

During field surveying activities on September 29 and 30, 1992,
periodic groundwater level measurements were recorded at both MW-3
and MW-4. The groundwater level measurements indicate steady
groundwater elevations with minor fluctuations over the course of
several tidal cycles (Figure 2). We conclude that there is no tidal
influence on the groundwater elevations at this site.

Groundwater Flow

Groundwater elevations were observed to vary between 17.26 feet and
18.54 feet on September 2, 1992 (Table 1). Spatial variations in the
groundwater elevations are irregular and do not form a consistent
groundwater flow direction (Figure 3).

GROUNDWATER QUALITY

Groundwater bailed from each well prior to sampling (purge water) was
observed for sheen and hydrocarbon odor. Of the wells purged in
September 1992, three monitoring wells (MW-2, MW-3, and MW-4)
had a continuous iridescent sheen and a strong petroleum odor. Three
wells (MW-1, MW-5, and WP-5) had a discontinuous sheen and weak
petroleum odor. No sheen or odor was observed on the purge water
from MW-6, MW-7, MW-§, and MW-9,

Groundwater samples were collected from all seven newly-installed
monitoring wells and also from existing wells MW-1, MW-2, and
WP-5 (Appendix A - Field Methods). Wellpoint WP-1 could not be
sampled due to its inaccessible location. All groundwater samples were
analyzed for BTEX, VPH, and EPH. The analytical results have been
summarized in Table 4, and the laboratory reports with data validation
are presented in Appendix B.

All ten groundwater sampling locations contained detectable
concentrations of EPH. The greatest concentrations were observed in
MW-2 through MW-5, with MW-4 having the maximum at 110 mg/L
(Table 4). The remaining monitoring locations had concentrations
below 10 mg/L. Monitoring wells MW-2, MW-3, and MW-4 were
also the wells with the greatest BTEX and VPH concentrations. The
highest concentrations were from MW-4 with 2.9 mg/L of total BTEX
and 13 mg/L of VPH.
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DATA VALIDATION

We have determined that the laboratory data generated from analysis of
soil and groundwater samples collected during field investigations at
AFSC Plant No. 1 are valid and usable for the purposes of Signature
Flight Support.

RECOMMENDATIONS

LIMITATIONS

Based on the findings of the subsurface investigation we recommend the
following actions be taken to address the presence of petroleum
hydrocarbons noted at the site.

» Monthly water level and product thickness measurements be
conducted for a period of one year to evaluate seasonal variations in
the groundwater levels and groundwater flow directions.

» Quarterly groundwater sampling be conducted for a minimum of
one year to establish groundwater quality data at the site. The
groundwater samples should be analyzed for volatile aromatic
hydrocarbons (BTEX).

» A water well records search be conducted to determine if there are
any water supply wells located within a quarter mile of the facility.

Depending on the results of these activities additional actions may be
warranted to address the presence of petroleum hydrocarbons at the
site.

The work of this project was performed and this report was prepared in
accordance with generally accepted professional practices for the nature
of the work completed in the same or similar localities at the time the
work was performed. It is intended for the exclusive use of Signature
Flight Support for specific application to the project site. This report is
not meant to represent a legal opinion, and no other warranty, express
or implied, is made.
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Any questions regarding the field work or report, the presentation of
the information, or the interpretation of the data are welcome and
should be referred to Tim McDougall or Debi Geyer at (907) 276-
7475.

Sincerely,
HART CROWSER, INC.

AVJ/(@/U@ / -

Tim L. McDougall
Senior Project Hydrogeologist

-
7
James D. Gill, P.E.
Alaska Manager

DJG/kgd

Ref:J:\REP\829700S1.092
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TABLE 1: GROUNDWATER ELEVATIONS
AFSC PLANT NO. 1
ANCHORAGE, ALASKA

MEASURING GROUNDWATER ELEVATION (feet)
MONITORING POINT ELEV.
WELL (feet) {1} 9-—-2-92
MW-—1 21.21 17.49
MW -2 21.35 18.26
MW-3 20.11 17.40
MW -4 19.59 17.57
MW -5 21.27 18.54
MW -6 20.51 18.45
MW -7 20.33 17.89
MW -8 20.42 17.60
MW-8 20.32 18.52
WP-1 20.13 17.26
WP-5 20.18 18.33

NOTE: {1} Elevations referenced to mean sea level (MSL = 0.00 feet). Datum is
from bench mark "Tidal 16" with an elevation of 23.23 feet.
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TABLE 2: SOIL QUALITY DATA — FIELD SCREENING
AFSC PLANT NO. 1
ANCHORAGE, ALASKA

DEPTH PID TPH
BORING SAMPLE (feet) (ppmV) _(mag/Kg)
MW-3 S—1 1-15 0.2 17
§-2 25-4 0.8 19
S-3 5-55 50 680
S—4 10 — 11.5 52 1,600
S-5 13 — 14 1.0 ND
MW-4 S-1 1-15 250 1,900
S-2 25-4 120 6,700
DUP 4,800
S-3 5-6.5 120 1,700
S-4 10 — 11.5 155 3,800
DUP 1,800
§-5 13 — 14 0.0 ND
MW-5 S-1 1~-15 0.0 ND
Ss-2 25-4 70 560
S-3 5-6 40 75
S—-4 10 - 11 1.0 15
S-5 13 - 14 0.0 ND
MW-6 S—1 1-15 0.0 ND
§-2 25-35 19 80
§$-3 5-6 54 70
S-4 10 - 11 11.5 33
S-5 13 - 13.5 0.0 ND

NOTES. {1} ND = Not Detected
{2} TPH results are reported on a wet weight basis.
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TABLE 2: SOIL QUALITY DATA — FIELD SCREENING
(cont'd) AFSC PLANT NO. 1
ANCHORAGE, ALASKA

DEPTH PID TPH

BORING SAMPLE (feet) {ppmV) (mg/Kg)
MW-7 S-1 1-156 50.8 1,300
§-2 25-35 27.6 420

S-3 5-6 9.8 120

S-4 10 — 11 2.4 25

S-5 13 — 14 0.8 ND

Mw-8 S-1 i-15 288 2,800
S-2 25-35 240 3,900

$-3 5-65 62 560

S-4 10 — 11 60 120

DUP 170

S-5 13 - 14 17.8 27

MW-9 S-1 1-15 41 130
s-2 25-35 1.6 ND

S-3 5-6 41 ND

S—-4 10 - 115 41 19,000

S-5 13 — 145 0.8 15

SB-1 S-1 1-15 3.2 21
S-2 25-35 0.8 ND

S-3 5~6 0.8 ND

DuUP ND

SB-2 S-1 1-15 9.0 48
S$-2 25— 4 3.2 ND

S-3 5-6 4.9 25

NOTES: {1} ND = Not Detected
{2} TPH results are reported on a wet weight basis.
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APPENDIX A
FIELD METHODS

This appendix documents the procedures Hart Crowser used in performing the
field work related to this investigation. The discussion includes information on
the following subjects:

Drilling and Sampling

Field Screening

Well Completion

Well Development

Water Level Measurements

Water Quality Sampling

Equipment Decontamination

Well Location and Elevation Survey

vV vV v v v vV VY VY

Drilling and Sampling

During the course of this investigation, seven, 2-inch-diameter monitoring
wells (MW-3, MW-4, MW-5, MW-6, MW-7, MW-8, and MW-9) were
installed to a total depth of 13 feet below grade. In addition, two vertical soil
borings SB-1 and SB-2 were completed at total depths of 6 feet. All
monitoring wells and borings were drilled with a CME-75, truck-mounted drill
rig advancing 3.25-inch ID hollow-stem augers, under subcontract to Hart
Crowser, Inc. Drilling was accomplished under the continuous observation of
a hydrogeologist of our firm. Detailed geologic field logs were prepared of
each boring (Figures A-2 through A-6).

Soil samples were collected from MW-3, MW-4, MW-5, MW-6, MW-7,
MW-8, MW-9, SB-1, and SB-2 at 2.5-foot intervals to 5 feet (including a
surface sample) and thereafter collected every 5.0 feet and at the bottom of the
boring. A 2.5-inch ID, split-spoon sampler, driven with a 300-1b hammer to a
depth of 12 or 18 inches depending on the sampling interval, was used to
collect the samples.

A split of each sample was placed in an appropriately sized glass jar for
analysis. The jars were completely filled to minimize losses through
volatilization, labelled, and placed in an insulated cooler with "blue ice" for
shipping to North Creek Analytical, Inc., Bothell, Washington, under chain-of-
custody procedures. A second split was placed in both a 1-quart "Ziploc”
plastic bag and a 62.5-ml glass jar for field screening (see Field Screening).
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Field Screening

Two field screening procedures were used to assess soil samples for possible
petroleum hydrocarbon contamination. The screening procedures included soil
headspace analysis for volatile organics and soil extraction analysis for total
petroleum hydrocarbons (TPH). The combination of these screening methods
is able to encompass the wide range of hydrocarbons present in petroleum
products. The sample screening results were used to select the soil samples
submitted for laboratory analysis of petroleum hydrocarbons.

Soil Headspace Analysis

The soil samples, placed in the 1-quart "Ziploc" plastic bags, were screened in
the field for volatile organics using an OVM 580B or HNu photoionization
detector equipped with an 10.0 or 11.7 eV lamp. After collection, samples
were allowed to equilibrate to ambient temperature inside the field vehicle

(~ 65°F) for a minimum of 15 minutes prior to screening; the headspace
vapors within the sample bag were then analyzed with the field instrument.

The OVM or HNu was calibrated on a daily basis, using isobutylene as a
calibration gas, and set to read directly in ppmV of benzene.

TPH Analysis

A weighed aliquot of soil from the 62.5-ml jar was transferred to a 40-ml
VOA for extraction with freon. After extraction, the TPH concentration was
determined by measurement with an infrared spectrophotometer (IR) using a
modification of EPA Method 418.1. The analytical results are reported on a
wet-weight basis in mg TPH per Kg of soil.

Well Completion

Installation of all monitoring wells immediately followed drilling. A 10-foot
length of 2-inch-diameter, 0.020-inch slot, PVC well screen was placed at 3 to
13 feet below grade and is connected to the surface by a solid riser of flush-
threaded PVC pipe (Figures A-2 through A-5). A sand pack filter of No. 10-
20 silica sand was placed in the annulus adjacent to the screen and extended at
least 0.5 feet above the top of the screen. Above the sand pack, the borehole
was backfilled with approximately 1 foot of bentonite chips (hydrated in place)
to within 1.5 feet of the ground surface. All monitoring wells, with the
exception of MW-4, were provided with aboveground casings and a cement
surface seal. MW-4 was completed using a flush-mounted aluminum well cap
with a cement surface seal.
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Well Development

Monitoring well development activities were conducted a minimum of 24
hours after well completion. Monitoring well development consisted of
manually surging and bailing each monitoring well with a stainless steel bailer.
A minimum of ten casing volumes of water (20 gallons for 2-inch monitoring
wells) was bailed from each monitoring well. The total depth of the well was
recorded prior to and on completion of well development activities to ensure
no sediment accumulations remained within the well casing.

Although the wells were purged until the produced water was relatively
sediment free, all monitoring wells continued to produce turbid water
throughout the development process. All wells recovered promptly during
well development activities with the exception of MW-1 and MW-9. These
latter two wells bailed dry after 15 gallons and continued to show poor
recovery throughout well development and water quality sampling procedures.
All purge water produced during the development operations was containerized
in 55-gallon drums for disposal by AFSC.

Water Level Measurements

The water level in each monitoring well was measured from a reference point
or "measuring point" marked on the PVC casing or steel security casing (MW-
1 and MW-2). A Flexidip oil/water interface probe was used to make the
measurements, which were recorded to an accuracy of +0.01 feet. The
oil/water interface probe was decontaminated prior to and between each of the
well measurements (see Decontamination Procedures).

Water Quality Sampling

Not less than 24 hours after well development, the monitoring wells were
sampled. A minimum of three casing volumes were purged immediately prior
to sampling. Each well was purged using a Redi-Flo2 submersible pump, and
purging was considered complete when two of the three parameters of pH,
conductivity, and temperature had stabilized within +10%.

Sampling was performed by lowering a decontaminated stainless steel bailer
into the well with single-use polypropylene rope. Samples were collected in
40-ml glass VOA vials and 1-liter glass bottles provided by the contract
laboratory. In instances where the well was bailed dry, a minimum of one
casing volume was removed, the monitoring well was allowed to recover, and
the well was sampled. A duplicate and rinsate sample were also collected with
the samples. Immediately after collection, the samples were placed in a cooler
with "blue ice" for shipment to the analytical laboratory under chain-of-
custody procedures.
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Equipment Decontamination

All augers, bits and drilling rods were thoroughly cleaned prior to and between
each use with a high pressure, hot water wash. Sampling tools, including the
split-spoon, water level probes, submersible pump, and bailer, were cleaned
prior to and between sampling attempts using an anionic detergent wash
(Alconox) followed by two potable water rinses. The bailer was additionally
rinsed with methanol and distilled water.

Well Location and Elevation Survey

DOWL Engineers under subcontract to Hart Crowser performed a coordinate
and elevation survey for the AFSC Plant No. 1 site. All work was conducted
by a State of Alaska registered surveyor. All monitoring wells and soil boring
locations were located horizontally with reference to the Alaska State Plane
Coordinates. The coordinates are based on monumentation from the dock at
the Port of Anchorage. The monuments are named "N. End" and "S. End".
Monitoring well elevations are established to a reference point permanently
marked on the PVC casing or steel security casing (MW-1 and MW-2).
Elevations are based on bench mark "Tidal 16" also located at the Port. This
bench mark has an elevation of 23.23 feet, datum is NGS 1972 adjust (MSL =
0.00 feet).

Ref:J:\REP\829700S1.APA
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Key To Exploration Logs And Well Construction

Sample Descriptions

Classificaton of soils in this report is based on visual field and laboratory observations which
include density/consistency, moisture conditions, grain size, and plasticity estimates and should
not be construed to imply field nor laboratory testing unless presented herein. Visual—manual
classification methods of ASTM D 2488 were used as an identification guide.

Soil descriptions are interpretative and actual changes may be gradual.

Water and product level observations are for the date indicated and may vary with time.

(ATD — At time of drilling)

Density/Consistancy

Soil density/consistancy in borings is related primarily to the Standard Penetration Resistance.
Soil density/consistancy in test pits is estimated based on visual observation and is presented

parenthetically on the test pit logs.

SILT or CLAY ] ,,g;«;f;;*;;,g?) AP;;;:Z::"
Standard It N, ren
SAND or GRAVEL Penetration Consistancy: in Blows,Foo n ToF
D it RosIBa;tanca (h?
. i awaéan
AcSnsny. - Very soft 0 -2 <0.125
Very loose 0-4 Soft 2 -4 0.125 - 0.25
Loose 4 - 10 Medium stiff 4 -8 0.25 — 0.5
Medium dense 10 — 30 Stiff 8 - 15 0.5 - 1.0
Dense 30 - 50 Very stiff 15 — 30 1.0 - 2.0
Very dense >50 Hard >30 >2.0
: H i Estimated
Moisture Minor Constituents g,
Dry Little perceptable moisture Not identified in description 0 -5
Damp Some perceptable moisture, probably below optimum Slightly (clayey, silty, etc.) 5 — 12
Moist Probably near optimum moisture content Clayey, silty, sandy, gravelly 12 _ 3p
Wet Much perceptable moisture, probably above optimum Very (clayey, silty, etc.) 30 — 50
Legends
Well Construction Test Symbols
Locking Protective Casing GS Grain Size Classification
(Construction Type: CN Consolidation
F=Flush A/G= Above Grade) TUU  Triaxial Unconsolidated Undrained
[——— Well Riser (2 in. PVC) TCU Triaxial Consolidated Undrained
\ Surface Seal (cement) gﬁD Zﬁaxml Consolidated Drained
Voiclay Grout DS Direct Shear
¥ Product Level K Permeability
PP Pocket Penetrometer
\/ Water Level (Approximate Compressive Strength in TSF)
Bentonite Pellet Seal v Torvane
We:; c;m ¢ e( SZO 87 t PVC) (Approximate Shear Strength in TSF)
S5 SSrECh (S5 22 CBR California Bearing Ratio
Sand Pack MD Moisture Density Relationship
(No. 8—12 Silica) AL Atterberg Limits
| Water Content in Percent
Sand Pack g
(No. 10-20 Silica) =
. . ‘——————————— Plastic Limit
KKK Native Material CA Chemical Analysis

Sampling Test Symbols
BORING SAMPLES

BORING SAMPLES

Test Pit Samples

REF. NO: C:\ACAD\CUSTOM\BORLOG\KEY

M Split Spoon m Core Run M  Grab (jar) o]
s | 7
N  Shelby Tube %  No sample Recovery A Bag
[  Cuttings P Tube pushed, Not driven N Shelby Tube
A—-8297—-00 10-92
FIGURE A—1



Boring Log and Well Construction Data for MW-3

£§ g ) %Z; a

a- $45 O £

Bc =% Approx. Surface Elev. — 184 &£ &

0 - | Brown gravelly SAND, loose, damp to S—1
moist, no hydrocarbon odor

1| Gray gravelly SAND, loose, saturated, E 52

5-1 | moderate to strong hydrocarbon odor §-3

Ly X s-4

Xl S-5

1 RGray SILT, soft, moist, no hydrocarbon
\odor /_

Total Depth 14.0 ft. at 12:20
on 8/27/92.

Groundwater at 2.5 ft. ATD. -

20
25-- —
Boring Log and Well Construction Data fo
- g g
=gl [ [] E
al L o (8
Be % Approx. Surface Elev. — 200 & &
Oj Brown gravelly SAND, medium dense, Ix S—1
1N dry, moderate hydrocarbon odor  —t
4 | Gray gravelly SAND, medium dense, g 5-2
5 | saturated, strong hydrocarbon odor g 5-3
107 | Material brown g S—4
“Groy ST, mediam SU, moRE 1o -
154 ["\hydrocarbon odor /L
1| Total Depth 14.0 ft. at 14:00
on 8/27/92.
1| Groundwater at 2.5 ft. ATD. [
20 b=
25-1 a

1. Soil descriptions are interpretative and actual changes may be gradual.
2. Water level is for date indicated and may vary with time of year. (ATD-At Time of Drilling)

3. Refer to Figure A—1 for key to exploration logs.

REF. NO: \ACAD-DWG\ 8297\ MW3—Mw4

s g £
35 ¢ E
=il I; T
28 RE &
02 17

08 19

50 680

52 1,600 400
1.0 ND
rMW-4
Uv ~
oo T 2 I
e EE &
250 1,900

120 6,700 5,000
120 1,700

185 3,800

0.0 ND

EPH (mg/Kg)

330

EPH (mg/Kg)

6,300

Well Design

Completion Type — A/G

Reference Elev — 20.11
Construction -2 PVC
0

A
(MOEST—F3 ]
- 45
= -1 10
- -115
- - 20

195
Well Design
Completion Type - F
Reference Elev - 19.59
Construction -2 PVC

15

120

195

| 4

[
A—8297—-00 10-92
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Boring Log and Well Construction Data for MW-5

+— O E
ﬁ,_% E © 3
o T ] [5]
Se =% Approx. Surface Elev. — 194 2

0 4 | Brown silty SAND, loose, damp, no L:

1 [\ hydrocarbon odor It

1| Brown gravelly SAND, medium dense, z

5-| | soturated, strong hydrocarbon odor 7

10": Weak hydrocarbon odor X

[ Gray SILT, soft to medium stiff, moist, [g

15_' \\no hydrocarbon odor L
Total Depth 14.0 ft. at 9:40

1| on 8/27/92. i

20— | Groundwater at 3.5 ft. ATD. B

25+ =

Boring Log and Well Construction Data fo

— Fand
=8 E, S
a- §$ 5 I+
== Approx. Surface Elev. — 188 &
0 Brown gravelly SAND, medium dense,
moist, no hydrocarbon odor
Material saturated, strong hydrocarbon  f
5 | odor at 2.5 feet X
10 =
{ [gray SIT, soft to medium stiff, |
15- _\Eoturated, no hydrocarbon odor / [
1| Total Depth 13.5 ft. at 10:20 I
on 8/26/92.
20_' Groundwater at 2.5 ft. AID. B
25 i

Sample

€7
N -

7
(@]

S—4

S-5

Sample

w w
| |
N —

T
(&)

S—4

S-5

1. Soil descriptions are interpretative and actual changes may be gradual.
2. Water level is for date indicated and may vary with time of year. (ATD-At Time of Drilling)
3. Refer to Figure A-1 for key to exploration logs.

REF. NO: \ACAD~DWG\B8297\MW5—MW6

g= 5 <
s§E £ g
oS ¥5 T
ra ~E £
0.0 ND
70 560 24
0 75
1.0 15
0.0 ND
r MW—6
= i
8= & <
o B &
e Gx E
2a o T
e RE £
00 ND
19.0 80 6.1
540 70
115 33
0.0 ND

EPH (mq/Kg)

380

EPH (mg/Kg)

13

Well Design

Completion Type — A/G
Reference Elev - 21.27

Construction -2 PVC
“IVEN

A RS = BRI

LATD J

= -5

- - 10

- <15

e .: 20

I 125

Well Design

Completion Type — A/G
Reference Elev - 20.31

Construction - 2" PVC
0
N/RE
HATD | o 1
- 15
= - 10
o - 15
- 420
195

| 1 |

[ T
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Boring Log and Well Construction Data for MW-7

5= 5 <
g% B -
Sc 28 Approx Surface Elev. - 185 & & 282 EE T
S8c £8 pprox. Surface Elev. . e 3 tx £E &
0 Gray gravelly SAND, medium dense, $-1 508 1300 7.5
saturated, strong hydrocarbon odor S-2 276 420
28 S-3 98 120
101 | Weak hydrocarbon odor K S-4 24 25
| I
b 7l
1 RGray SILT, medium stiff, saturated, no /) 5-5 08 ND
15'_ hydrocarbon odor /- ]
Total Depth 14.0 ft. at 13:20
J | on 8/26/92. !
20— | Groundwater at 1.5 ft. ATD. o
25=— =
Boring Log and Well Construction Data for MW-8
= >
8= & <
£9 Eo S 8 28 ox <
Sc =8 Approx. Surface Elev. — 186 & 8 £z EE &
0 Brown—Gray gravelly SAND, medium S-1 288 2,800
dense, saturated, strong hydrocarbon S-2 240 3900 3.2
1 | odor g
> X s-3 62 560
10— | Weak hydrocarbon odor K S-4 60 120
Xl S-5 178 27

1 RGray SILT, medium stiff, saturated, no
15 hydrocarbon odor /

Total Depth 14.0 ft. at 11:50
on 8/26/92.

20—- Groundwater at 1.5 ft. ATD. 0

251 |

1. Soil descriptions are interpretative and actual changes may be gradual.
2. Water level is for date indicated and may vary with time of year. (ATD-At Time of Drilling)
3. Refer to Figure A~1 for key to exploration logs.

REF. NO: \ACAD-DWG\8297\MN7-MW8

S EPH (mg/Kg)

5

EPH (mg/Kg)

100

Well Design

Completion Type — A/G
Reference Elev - 20.33

Construction - 2" PVC
0

110

125

Well Design

Completion Type — A/G
Reference Elev — 20.42
Construction - 2" PVC

195

e

B
A—8297—-00 10-92
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Boring Log and Well Construction Data for MW—9

- — Well Design
= o= =
8= & SO
S > . 3 % 53 g Z  Completion Type — A/G
=8 Ego 3 & o= Y T T Reference Elev - 20.32
8. 2% - g & 22 EE £ £ Comstucon -2 PVC
S =4 Approx. Surface Elev. - 184 &£ & iz &£E & 85 onstruction ;
04 [ Gray gravelly SAND with interbedded SILT, S—1 41 130 7 |
4 | some organics, loose, saturated, no LATD
1 R\hydrocarbon odor S-2 16 ND -
5_' [\PEAT, fibrous, loose, damp, no odor &5 10 D il ] 5
1| Gray SILT with PEAT, very soft, moist, 1
no hydrocarbon odor
10 | Material has organic odor S-4 41.0 19,000 ND 2 T =410
1 lGray SILT, stiff, moist, no hydrocarbon S5 08 15 -
15_. odor = - 15
20- R 120
1 | Total Depth 14.5 ft. at 16:30 - 1
1| on 8/26/92.
4 | Groundwater at 1.5 ft. ATD. i ]
255 25

1. Soil descriptions are interpretative and actual changes may be gradual.

l 1 4
| 7]
2. Water level is for date indicated and may vary with time of year. (ATD-At Time of Driling) HARTCROWSER
3. Refer to Figure A-1 for key to exploration logs.
A—8297-00 10—92
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Boring Log Data for SB-1

OPNC
8= g ~ <
5 2 > o 85 5@ E E
s53 E o :>; °a S X = ~
av- s 8 E B TS = =
Sec &5 Approx. Surface Elev. - 187 & & & BEE & &
0 4 | Brown gravelly SAND, medium dense, S-1 32 21 ND 52
1 [\moist, no hydrocarbon odor 59 08 ND
1 | Gray sandy GRAVEL, medium dense, 7 '
5‘_ saturated, no hydrocarbon odor S-3 0.8 ND
Total Depth 6.0 ft. ot 14:20
1| on 8/26/92.
107 | Groundwater at 1.75 ft. ATD. i
154 e
20 i
25—~ il
Boring Log Data for SB—2 e & £ &
£& Es 2 2 =X 2% = =
e £ Approx. Surface Elev. - 183 & 3 &z BEE & &
0 Gray gravelly SAND, medium dense, k S-1 9.0 48 ND 93
moist, no hydrocarbon odor )
4 | Material saturated Z =2 32 ND
e -3 49 25
1 | Total Depth 6.0 ft. at 14:55
11 on 8/26/92. [
10— | Groundwater at 1.75 ft. ATD. =
154 o
20 -
25== =

1. Soil descriptions are interpretative and actual changes may be gradual.
2. Water level is for date indicated and may vary with time of year. (ATD-At Time of Drilling)
3. Refer to Figure A-1 for key to exploration logs.

mu
[
A—8297—-00  10-92

REF. NO: \ACAD-DWG\B8297\S81-5B2 FIGURE A—6



Hart Crowser
A-8297-00

APPENDIX B
DATA VALIDATION REPORT

This appendix presents our validation of the laboratory reports for
chemical analysis of soil and water samples collected from AFSC Plant
No. 1, as performed by North Creek Analytical, Inc. (North Creek),
Bothell, Washington. The laboratory work reviewed herein was
conducted for samples collected in August and September 1992.

This appendix is organized into three main sections. The first section
is a summary of our data validation review. The second and third
sections present detailed reviews of the soil and water quality data,
respectively. Following the text are the laboratory data sheets.

SUMMARY OF FINDINGS

We have determined that the laboratory data generated from analysis of
soil and groundwater samples collected during this work are valid and
usable for the purposes of the AFSC Plant No. 1 subsurface
investigation based on criteria set forth in the Quality Assurance
Program Plan (QAPP). Summaries of the soil and groundwater quality
data are presented in Tables 3A, 3B, and 4 in the main body of this
report.

SOIL QUALITY DATA REVIEW
This section presents an evaluation of the soil quality data based on the
criteria set forth in Hart Crowser’s Quality Assurance Program Plan

(QAPP) and the quality control data presented by the analytical
laboratory.

Analytical Methods

Appropriateness of Testing

North Creek analyzed a total of 13 soil samples from the AFSC Plant
No. 1 terminal. Nine samples were analyzed for petroleum
hydrocarbons. These analyses included aromatic volatile organics
(BTEX, EPA Method 5030/8020), volatile petroleum hydrocarbons
(VPH, gasoline-range hydrocarbons) using EPA Method 5030/8015,
and extractable petroleum hydrocarbons (EPH, diesel-range
hydrocarbons) using EPA Method 3550/8100. Seven of the samples
were analyzed for halogenated volatile organics (HVO, EPA Method
8010) and metals (arsenic, chromium, and lead) using EPA Method
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6010. Lastly, three of the samples were analyzed for polychlorinated
biphenyls (PCBs) using EPA Method 8080.

Because this work was performed for a baseline environmental
assessment of a bulk fuel terminal, the analyses were targeted for
petroleum hydrocarbons. HVO, PCB, and metal analyses were
conducted to investigate possible releases and site contamination by
these materials.

Reporting of Data

Laboratory data for petroleum hydrocarbons, metals, and PCB analyses
were reported in milligrams per kilogram (mg/Kg). The HVO
analytical data were reported in micrograms per kilogram (ug/Kg). For
reporting purposes, these data were converted to mg/Kg. All analytical
results were presented on a dry-weight basis.

Sample Handling

Blanks

Sample Collection

Sample collection techniques are presented in Appendix A. Soil
samples were collected in manufacturer-cleaned containers.

Sample Handling

Upon collection of each sample, the sample location, number, date and
time of collection were recorded on the label of each container.
Samples were stored in insulated containers with frozen "blue ice" and
maintained in Hart Crowser’s custody until shipment to North Creek
Analytical.

Holding Times

All samples were extracted and/or analyzed within 14-days of sample
collection, except for the metals analyses. All extractions and analyses
were completed within the EPA recommended holding times.

Laboratory Blanks

A laboratory reagent blank (method blank) was included with each
group of samples for each of the analytical methods (VPH/BTEX,
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EPH, HVO, PCB, and metals). No analytes of interest were detected
in any of the method blanks.

Matrix Spike Recovery (Accuracy)
BTEX
The matrix spike recoveries were between 83 and 102 percent. The
desired percent recovery is 60 to 140 percent, and the data are
acceptable.

EPH

The percent recovery was 112 and 115 percent for the matrix spike and
matrix spike duplicate and is acceptable.

HYO

The percent recoveries ranged between 52 and 76 percent. The desired
percent recovery is 60 to 140 percent. All data are acceptable.

PCBs

The spike recoveries were 69 and 85 percent. North Creek’s analytical
control limits are 60 to 120 percent.

Metals

The percent recoveries ranged from 66 to 88 percent. The desired
percent recovery is 70 to 130 percent, and the data are acceptable.

Surrogate Recovery
BTEX/VPH
Surrogate compound recoveries ranged from 86 percent to 126 percent.
EPH

Surrogate recoveries were between 83 and 124 percent for all EPH
analyses.

HVO
The surrogate compound recoveries ranged between 75 and 90 percent.
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PCBs

The surrogate compound recoveries ranged from 57 percent to 70
percent in the sample analyses.

All surrogate recoveries are considered valid for the purposes of this
report.

Matrix Spike and Field Duplicates (Precision)

Matrix Spike Duplicates

The relative percent difference (RPD) for the spiked sample results for
all analyses were all below a maximum value of 21 percent (PCB
analysis) and are acceptable.

Field Duplicates

Field duplicate samples were collected for petroleum hydrocarbon and
HVO (DUP #2), PCBs (PCB DUP), and metals (METALS DUP). The
samples were collected at MW-3, S-4; MW-9, S-1; and MW-8, S-1,
respectively.

The relative percent difference (RPD) between duplicate samples was
106 percent for VPH, 90 percent for EPH, and 47 percent for
chromium. The RPD for all other field duplicate analyses could not be
determined since one or both of the analytical results were below the
detection limit. The large RPD between the field duplicate samples is
likely due to variations within the soil materials.

Detection Limits

The detection limits for each of the analyses performed are as follows:

VPH 1.0 mg/Kg EPH 4.0 mg/Kg
HVO 0.05 mg/Kg PCB 0.05 mg/Kg
Arsenic 10 mg/Kg Chromium 2.0 mg/Kg
Lead 5.0 mg/Kg Benzene 0.05 mg/Kg
All other BTEX constituents 0.10 mg/Kg

All detection limits are within the practical quantitation limit stated in
our QAPP and are acceptable.
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WATER QUALITY DATA REVIEW

Analytical Methods

Appropriateness of Testing

North Creek analyzed a total of ten groundwater samples, one duplicate
sample, one rinsate sample, and one trip blank. All groundwater
samples were analyzed for VPH/BTEX using EPA Method
5030/8015/8020 and EPH using EPA Method 3510/8100. Because this
work was performed for a baseline environmental assessment of a bulk
fuel terminal, the analyses were targeted for petroleum hydrocarbons.

Reporting of Data

Laboratory data for VPH and BTEX were reported in micrograms per
liter (ug/L), and EPH data were reported in milligrams per liter
(mg/L), which is generally equivalent to ppm. For consistency, all
data was presented in mg/L.

Sample Handling

Sample Collection

Sample collection techniques are described in Appendix A. Samples
were collected in clean containers supplied by the analytical laboratory.

Sample Handling

Upon collection of each sample, the sample location, number, date and
time of collection were recorded on the label of each container.
Samples were stored in insulated coolers with "blue ice" and
maintained in Hart Crowser’s custody until samples were shipped to
North Creek.

Holding Times

All samples were extracted and/or analyzed within the 14-day holding
time recommended by the EPA.
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Laboratory Blanks

A laboratory reagent blank (method blank) was included with each
group of samples for each of the analytical methods (VPH/BTEX and
EPH). No analytes of interest were detected in any of the method
blanks.

Field Blanks

One rinsate blank and one trip blank were collected and analyzed with
the groundwater samples. The rinsate blank was collected after
sampling MW-6. The rinsate blank was analyzed for VPH, BTEX, and
EPH. The trip blank was analyzed for volatile compounds (VPH and
BTEX) only. No analytes of interest were detected in the rinsate blank
or the trip blank.

Matrix Spike Recovery (Accuracy)

Volatile Organics (VPH/BTEX)

Matrix spike and spike duplicate recoveries were reported for each of
the BTEX constituents. The percent recoveries were between 96 and
108 percent and are within the laboratory control limits. As the
laboratory control limits are within the data quality objectives of our
QAPP, the data are valid and acceptable.

Extractable Petroleum Hydrocarbon (EPH)

The percent recoveries were 90 and 100 percent and are acceptable.

Surrogate Recovery

Surrogate compound recoveries for VPH/BTEX analyses ranged from
87 percent to 134 percent. Surrogate compound recoveries for EPH
analyses ranged from 66 percent to 136 percent. All surrogate
recoveries are considered valid for the purposes of this report.

Matrix Spike Duplicates (Precision)

Volatile Organics (VPH/BTEX)

The RPD for each analyte was within the maximum RPD allowed by
the laboratory. As these values met the data quality objective for
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precision of +30 percent, as stated in our QAPP, the data are valid and
acceptable.

Extractable Petroleum Hydrocarbons (EPH)

The RPD for the matrix spike duplicate was 11 percent and is
acceptable.

Field Duplicates

Volatile Organics (VPH/BTEX)

A duplicate groundwater sample was collected from MW-4. The
individual BTEX constituents displayed a RPD no greater than 23
percent (toluene). The VPH results had a RPD of 42 percent.

Extractable Petroleum Hydrocarbons (EPH)

The sample from MW-4 and its duplicate had a RPD of 77 percent.

Detection Limits

The detection limit for each BTEX constituent, VPH, and EPH was
0.0005 mg/L, 0.05 mg/L, and 0.1 mg/L, respectively. All detection
limits are within the data quality objectives (practical quantitation
limits) listed in our QAPP and are acceptable.

Ref:J:\REP\829700S1.APB

Page B-7
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18939 120th Avenue N.E., Suite 101 « Bothell, WA 98011-2569
Phone (206) 481-9200 « FAX (206) 485-2992

S

- Hart Crowser, Anchorage Client Project ID:  AFSC #1, A-8297

2550 Denali Street, #705 Matrix: Soil

Anchorage AK 99503 Analysis for; Moisture Content
i First Sample #:  208-1483

Recelved Aug 31,

1992

[ABORATORY ANALYSIS FOR: Moisture Content

Sample Sample Total Moisture
Number Description Solids Content
% %
208-1483 $-1, SB-1 95 5.0
208-1484 §-1, SB-2 95 5.0
208-1485 §-1, MW-8 93 7.0
208-1486 $-2, MW-8 93 7.0
208-1487 S-1, MW-3 92 8.0
208-1488 54, MW-3 93 7.0
208-1489 §-2, MW-4 91 9.0 R E
208-1450 §1, MW-5 82 18
SEP 2 3 1992
208-1491 $-2, MW-5 95 5.0 HARy CROUWSER INC
S, Muc-3
- 208-1492 DUP #2 95 5.0
S-l mw -4
208-1493 PCB DUP 86 14

. The enclosed analytical results for soils, sediments and sludges have been converted to a DRY WEIGHT reporting basis.

To attain the wet weight "as received" equivalent, muitiply the dry weight result by the decimal fraction of percent Total Solids.
- s The results in this report apply only to the samples analyzed, as indicated on the custody document.
This analytical report is to be reproduced only in its entirety.

H CREEK ANALYTICAL inc

ot Cocanour

Laboratory Director
2081483.HRT <1>
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18939 120th Avenue N.E., Suite 101 « Bothell, WA 98011-2569
Phone (206) 481-9200 * FAX (206) 485-2992

Hart Growser. Anchorage Client Project ID:  AFSC #1, A-8297
2550 Denali Street, #705 Matrix: Soil :
“‘Anchorage AK 99503 Analysis for: Moisture Content Received: Aug 31, 1992
i Attention: Tim McD Il First S ;. 208-1494 3

LABORATORY ANALYSIS FOR: Moisture Content

Sample Sample Total Moisture
Number Description Solids Content
% %
S-i, M -3
208-1494 METALS DUP 91 9.0
208-1495 $-2, MW-6 94 6.0
208-1496 S-1, MW-7 91 9.0
208-1497 S-1, MW-9 87 13
208-1498 S-4, MW-9 65 35

RECEIVED
SEP 23 1992

HART CROWSER, INC.

cd

The enclosed analytical results for soils, sediments and sludges have been converted to a DRY WEIGHT reporting basis.

' To attain the wet weight "as received” equivalent, multiply the dry weight result by the decimal fraction of percent Total Solids.
- s+ The results in this report apply only to the samples analyzed, as indicated on the custody document.

This analytical report is to be reproduced only in its entirety.

‘N CREEK ANALYTICAL inc

Cocanour

Laboratory Director
2081483.HRT <2>
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18939 120th Avenue N.E., Suite 101 « Bothell, WA 98011-2569
Phone (206) 481-9200 « FAX (206) 485-2992

R S e
*‘Hart Crgﬁvser Anchorage j . Samptedt Aug 26, 1992
5’2550 Denali Street, #705 Matrix Descript: ~ Soil Received: Aug 31, 1992
. :Anchorage, AK 99503 Analysis Method: EPA 5030,/8015,/8020 Analyzed: Sep 10, 1992
Attention: Tim McDougall First Sample #:  208-1483 Reported: Sep 17 1992
S R s S

TOTAL PETROLEUM HYDROCARBONS with BTEX DISTINCTION (ALASKA TPH-G/BTEX)

Sample Sample Volatile Ethyl Surrogate
Number Description Hydrocarbons Benzene Toluene Benzene Xylenes Recovery
mg/kg mg/kg  mg/kg  mg/kg  mg/kg %
(ppm) (ppm) (Ppm) (Ppm) (Ppm)
208-1483 §-1, SB-1 N.D. N.D. N.D. N.D. N.D. 93
G-1
208-1484 S-1, 8B-2 N.D. N.D. N.D. N.D. N.D. 96
G-1
208-1486 S-2, MW-8 3.2 N.D. N.D. N.D. N.D. 107
G-1
208-1495 $-2, MW-6 6.1 N.D. N.D. N.D. N.D. 110
G-1
208-1496 S-1, MW.7 7.5 N.D. N.D. N.D. N.D. 117
G-1
208-1498 S4, MW-9 N.D. N.D. N.D. N.D. N.D. 97
BLK091092 Method Blank N.D. N.D. N.D. N.D. N.D. 86
SEP 2 3 1992

HART CROWSER, INC.

Detection Limits: 1.0 0.050 0.10 0.10 0.10

;. Volatile Hydrocarbons are quantitated as gasoline range organics (nC6 - nC10). Surrogate recovery reported is for Bromofluorobenzene.
Analytes reported as N.D. were not present above the stated limit of detection.

H CREEK ANALYTICAL inc

Scot Cocanour

Laboratory Director
2081483.HRT <3>
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18939 120th Avenue N.E., Suite 101 » Bothell, WA 98011-2569
Phone (206) 481-9200 * FAX (206) 485-2992

* Client Project ID

b
%Hart Crowser, Anchorage

Aug 27, 1992

::2550 Denali Street, #705 Matrix Descript:  Soil Aug 31, 19927
‘%Anchorage. AK 99503 Analysis Method: EPA 5030/8015/8020 Sep 10, 1992
i Fi le #:  208-1488 Sep 17, 1
R A R

TOTAL PETROLEUM HYDROCARBONS with BTEX DISTINCTION (ALASKA TPH-G/BTEX)

Sample Sample Volatile Ethyl Surrogate
Number Description Hydrocarbons Benzene Toluene Benzene Xylenes Recovery
mg/kg mg/kg mg/kg mg/kg mg/kg %
(Ppm) (Ppm) (ppm) (Ppm) (ppm)
208-1488 S-4, MW-3 400 N.D. N.D. N.D. 2.8 126
G-1
208-1489 S-2, MW-4 5,000 1.3 4.3 11 120 101
G-1
208-1491 S-2, MW-5 24 N.D. N.D. N.D. N.D. 100
G-1
208-1495 DUP #2 1,300 N.D. N.D. 2.4 13 110
G-1
BLK091092 Method Blank N.D. N.D. N.D. N.D. N.D. 86
HAK\ \_’K\J\NOERI “‘C'
| Detection Limits: 1.0 0.050 0.10 0.10 0.10

. Volatile Hydrocarbons are quantitated as gasoline range organics (nC6 - nC10). Surrogate recovery reported is for Bromofluorobenzene.
Analytes reported as N.D. were not present above the stated limit of detection.

NORTH CREEK ANALYTICAL inc [Please Note:
. The detection limit for Benzene in #208-1491 = 0.080 mg/kg.

The detection limit for Benzene and Toluene in #208-1492 = 0.20 mg/kg.

t Cocanour
Laboratory Director

2081483.HRT <4>
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18939 120th Avenue N.E., Suite 101 « Bothell, WA 98011-2569
Phone (206) 481-9200 - FAX (206) 485-2992
HYDROCARBON ANALYSES FOOTNOTES
(8/92)
Code Description

VOLATILE HYDROCARBONS - Gasoline Range Organics

G 1 This sample appears to contain extractable diesel range organics.

G2 The chromatogram for this sample is not a typical gasoline fingerprint.

G 3 The total hydrocarbon result in this sample is primarily due to a peak(s) eluting in the
volatile hydrocarbon range. Identification and quantitation by EPA 8010, 8021 or 8240
is recommended.

EXTRACTABLE HYDROCARBONS - Diesel Range Organics

D1 This sample appears to contain volatile gasoline range organics.

D2 The hydrocarbons present in this sample are primarily due to very heavy, non-resolvable
oil range organics. Quantitation by EPA 418.1 is recommended.

D3 The hydrocarbons present in this sample are a complex mixture of extractable diesel
range and non-resolvable motor oil or other heavy oil range organics.

D 4 The hydrocarbon result shown is an estimated (greater than) value due to high
concentration. Reanalysis is being performed to yield a quantitative result.

Qils & Lubricants

[ ]
T.R.P.H. (418.1)
: Diesel & Fuel Oils , RECE‘VED
Gasoline Extractables (3550/8015) SEP 923 1992
[ ] HAKI LRUVVOER, INC.

Volatiles (5030/8015)

HYDROCARBON BOILING POINT RANGE
LOW LOW TO MEDIUM MEDIUM MEDIUM TO HIGH VERY HIGH

CARBON RANGE:
567 8910 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 +
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18939 120th Avenue N.E., Suite 101 » Bothell, WA 98011-2569
Phone (206) 481-9200 « FAX (206) 485-2992

E::Han rowser Anchorage Client Project ID:  AFSC #1, A-8297
2550 Denali Street, #705 Sample Descript:  Soil, S-2, MW-8
| Anchorage AK 99503 Analysis Method EPA 5030/8010

./
§ Attenti
S

HALOGENATED VOLATILE ORGANICS (EPA 8010)

~ Analyte Detection Limit Sample Resuits
Hg/kg (ppb) pg/kg (ppb)

z
o

Bromodichloromethane...........ccoveeeeeeiereeeiiieeccsrecisnenseens 50
(21 00T21707{0) 12 o FE RO 50

Chlorobenzene... 50
Chloroethane... 50
2- Chloroethylvmyl BN oo coeeeeseceeeessereeeeesersoeeee 50
Chloroform... - 50
Chloromethane B O W 50
leromochloromethane .................................................... 50
1,2-Dichlorobenzene...........coiiciiiiminiinsisseissssssssesnsenes 50
1.3-Dich|orobenzene.............................................-........... 50
1,4-Dichlorobenzene............ocueeicieincsieeesseesessssessnns 50
1,1-DIchloroethane...........cccoivciiiieinninisnsnsissessssnssnsneses 50
1,2-DIChIOroethane..........cccvsveeeerersenssrssesssssssssseessssnsssnessan 50
1,1-Dichloroethene...........coeeveecvrcvmsisresisscseesssscessssssnees 50
Total 1,2-Dichloroethene..........ccuveeveerveeeriiiirereeeeeseresns 50
1.2-chhlor0propane......................................................... 50
cis-1,3-Dichloropropene...........cccccceeceiiriiecresecanneaeenns 50
trans-1 3- Dichloropropene

DUDDPODDUDDDDDUDDDDOD

dZZZZZZZZZZZZZZZZZZZ;

T EHACKIOTOBINENE. o.oooooooooessseooosessssoeeeeesse T o R
1,1,1-Trichloroethane..........cccceiimicnicressecnsissssessesssnsssenns 50
1.1,2-Trichloroethane........................................................ 50

THChIOTOELNENA.........eeeciiieeicsiee st ressbe s eseeeanenns 50

TrichloroflUOrOMELhANE......cocev et eereeseseesesseenas 50

Vinyl chloride....cxwasmaisamsissasssiosssmsisssiinsssssanvossivassinns 50

£2ZZZ2Z22Z.
ooooooo

RECEIVED

SEP 2 3 1992
HART LxUWSER, INC,

i 4-Bromofluorobenzene Surrogate Recovery, %: 82
Analytes reported as N.D. were not present above the stated limit of detection.

i N H CREEK ANALYTICAL inc [Flease Note:

Methylene Chloride is a suspected laboratory contaminant. Please refer to the method blank.

Scot Cocanour
Laboratory Director

2081483.HRT <5>
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18939 120th Avenue N.E., Suite 101 « Bothell, WA 98011-2569
Phone (206) 481-9200 « FAX (206) 485-2992
Hart C%@éfﬁﬂmchorage Client P Project ID:  AFSC #1, A-8297
f2550 Denali Street, #705 Sample Descript:  Soil, S-4, MW-3

o Anchorage AK 99503 Analysis Method: EPA 5030/8010

Sample Number: 208-1488

HALOGENATED VOLATILE ORGANICS (EPA 8010)

Analyte Detection Limit Sample Results
Hg/kg (ppb) pa/kg (ppb)

Bromodichloromethane............coeeeveeeeeeeeeeeeeeeensnesarens 50 N.D.
3 BrOMOFOIM......oiiiiiiiiice e sseere e s s eseeerenessessnsnesssean 50 N.D.
BromOomMEtNANE..........cccoviiiiiiirieiesiensenseseesesessesnsssensesnanns 50 N.D.
. Carbon tetrachloride......................................................... 50 N.D.
Chlorobenzene... 50 N.D.
: Chloroethane... 50 N.D.
2- Chioroethwvinyi ether 50 N.D.
Chloroform... 50 N.D.
Chloromethane R R TSR s e 50 N.D.
] leromochloromethane .................................................... 50 N.D.
1,2-DichlOrobeNnzZene...... .ccouvveveeeeeeeeeeeeeeeeeeeeeeeeeeeseeeeas 50 N.D.
1 ,3-Dichlorobenzene ......................................................... 50 N.D.
1,4-DichlOrabenzene............ccoeecoververeereeeeesersrerssnennes 50 N.D.
1,1-Dichloroethane............ccccevereeieeeeeeeeseeseneseesssessesssns 50 N.D.
1,2-DIChlOoroethane...........c.cocoeeiieeeeesiereeressissesoessssrssnes 50 N.D.
1,1-Dichloroethene.............ooccooeeeeveeeeeseeneeceeessessssresessnsnns 50 N.D.
. Total 1,2-DIchlOroethene...........ooceveveesreieessessseeesssessesses 50 N.D.
1,2-chh!oropropane......................................................... 50 N.D.
'+ Cis-1,3-DiChlOrOPropene..........c..ceceurvceereesmresersasesesssassns 50 N.D.
N.D

trans-1 3 chhloropropene

5

N.D.

N.D.
1,1,1-Trichloroethane.............cooeeeeeereeeeeeereseseeessesessens 50 N.D.
1,1,2-Trichloroethane............cccouvecerresmersrsseessssnseessssesenssnns 50 N.D.
TrHChIOrOEIRENE.........ccvieeeeeeeeee e e et e e enenens 50 N.D.
TrichloroflUOTOMEthANE.........coeeeeeeeeee oo ee e 50 N.D.
Vinyl ChIOTIdE.......cccertrieeeerte et ese e 50 s N.D.

RECEIVED
SEp 23 1992

HA|\| s WY \Jhi{, “VC.
, 4-Bromofluorobenzene Surrogate Recovery, %: 80
Analytes reported as N.D. were not present above the stated limit of detection.

NORTH CREEK ANALYTICAL inc [Piease Note:

Methylene Chloride is a suspected laboratory contaminant. Please refer to the method blank.

t Cocanour
Laboratory Director

2081483.HRT <6>
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18939 120th Avenue N.E., Suite 101 * Botheil, WA 98011-2569
Phone (206) 481-9200 « FAX (206) 485-2992

Hart Crowser, Anchorage Client Project ID:  AFSC #1, A-8297
2550 Denali Street, #705 Sample Descript:  Soil, S-2, MW-4 Received:
Anchorage, AK 99503 Analysis Method: EPA 5030/8010 Analyzed:
Attention: T|m McDougaII 208 1489 Reported

e S L

HALOGENATED VOLATILE ORGANICS (EPA 8010)

Analyte Detection Limit Sample Results
' KHg/kg (ppb) pg/kg (ppb)

Bromodichloromethane...........c..coovievcmivcsecsneccinsseesssrssnns
. BromoforMusannssssmamnarasnassmsmmminimii
Bromomethane..........ccouccivieiieiiieeirieeeeeeseesesrseessseasssnan
Carbon tetrachloride.........cccoveieieeceeeeeeeee e rerretseseseneees
ChIOTODENZENE. ...t eeeeveeereveeeereseesesreneeseeons
- Chloroethane....
2- Chloroethylvmyl ether...
5 ChlOTOfOIM.......co ettt r s s e sreeeres e sseesee e esnesas
? Dibromochloromethane............c.ccocoveeviveenessseseessineenrans
1,2-DichlOrObDeNZENE.......c.ooceeeeieieee e ereeee e ee e
" 1,3-DichlOrobenzene..........ooeeeceeeiiineeiseeesseeeesseeessesssssesssnes
1,4-DichlOrobeNZeNe........cccvveeeeiicieeeieieeeeeeeeeee e essessnens
1,1-Dichloroethane..........ccccceoceveeveeeresevenenens
1,2-DiChlOroethane...........ccoveeuecveeirieeesseessnecssesessssessssees
1,1-DichlOroethene........ccccveeivercereierssinesseseessesseseeessonsssees
, Total 1,2-Dichloroethene.........cccooeeeevrrvenrens
1,2-DichlOrOproPane.........ccvueereuruesessiesrassssessasessessaessesens
5 €ls-1,3-DichlOropropene..........cccoueeuriesreeseesseesessesesesssasees
trans-1 ,3- chhloropropena............
NethyIene chionde: &0 s
1,2,2- elrachloroethane. ...
’ Tetrachloroethene...
1,1,1-Trichloroethane........................................................
1,1,2-Trichloroethane...........cccccouieerrenseecseeeseeseessesssnsns
Trichloroethene.....
Trichlorofluoromethane................ e
Vinyl chloride......

N ZZZZZZ2ZZZZZZZZZZZZZ
JoooobooooobooooooDoD

ZZZZZZ;
DooDbDoG

RECEIVED

, 4-Bromofluorobenzene Surrogate Recovery, %: 75 ﬂART o _
Analytes reported as N.D. were not present above the stated limit of detection. R8I CrOWSER, INC,

NQRTH CREEK ANALYTICAL inc [Please Note:

Methylene Chloride is a suspected laboratory contaminant. Please refer to the method blank.

Cocanour
Laboratory Director

2081483.HRT <7>
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18939 120th Avenue N.E., Suite 101 - Bothell, WA 98011-2569
Phone (206) 481-9200 « FAX (206) 485-2992

ff}Héﬁl'throwser Ancf:ig;a‘ge Client Project ID:  AFSC #1, A-8297 gampled:
2550 Denali Street, #705 Sample Descript:  Soil, $-2, MW-5 Received: Aug 31

XAnchorage AK 99503 Analysis Method EPA 5030/8010 Analyzed:
: Attention:

HALOGENATED VOLATILE ORGANICS (EPA 8010)

Analyte Detection Limit Sample Results
pg/kg (ppb) pg/kg (ppb)

Bromodichloromethane............coooveeeeeeeeereceesereeeeeenesesseens 50
Bromoform. siansmsssinsnimssmmsimemamiticn e 50
Bromomethane.............cooceerinmneeeeinererereeseresseeeseessenns 50
: Carbon tetrachloride.........c.coivuueeiccnicieeeieee e ees e 50
ChlOrODENZENE.........coreeiieereesrreseeresasssessseteseesnsereesesseses 50
1 ChlOTOBNANE......ccieireeeereeetireeeereseeseresseserenesseesseeeeessssss 50
2-Chloroethylvinyl ether...........cccoeeeerereerieccrireseeseeesanns 50
ChlOTOFOIMN........e ettt eeesesseesnessessesenns 50
Chloromethane... sieiuie
i leromochloromethane
1,2-Dichlorobenzene...........ceoeiiivecenieinneiereeeseveseraenans 50
 1,3-DichlOrobDENZENE..........coveeereeeeerrerereesesesesesesesssesssas 50
1,4-DichlOrobeNnzZene..........ccoeeeevieeerseeseseseeeeeresseessessases 50
1,1-Dichloroethane...........cccoeeeeeiereseeeeieseeeeseeeesssseseressnes 50
o 1,2-Dichloroethane..........ccoeoeeeeereeecroreseessneseseresesssessesones 50
1,1-Dichloroethene...........cccoiceeviiciniesiceeesesseseseessssesses 50
1 Total 1,2-Dichloroethene..........cccccoeveeeneeecnrereeiessrnssesssss 50
1,2-DIChlOrOPIOPANG. . ..ciicissssssssosisasssommnssissasmsossipsnssiisse 50
Cis-1,3-Dichloropropene...........ccereeeeeseerueseasesssensesssnnes 50
trans-1,3-Dichloropropene...........oceiessiniaesseessssseens 50
' Methylene chloride.........cccccveinvevrnnrennrceceecc e 250
1,1,2,2-Tetrachloroethane...........ccoecvvieeereeeeseeneessssesnesns 50
TetrachloroBthene...........c.eeiereiiiirrieeeeeeeeeeeerereseeteeeessssene 50

-
=
[2]
=
[=]
=
[}
&
=2
[+]
3
o
3]
o

TrichlorofluOromethane.........ccooccoceeeeerereeeeeeesseesesssesssens 100
Vil ChlOride........covuiiiiccninircsee s ersesessnsaees 50

ZZZZZZZZZZZZZZZZZZZZZZZZZZZZ
DDDDDODDPDUDDDDDDODODODODODDD

RECEIVED
i 4-Bromofluorobenzene Surrogate Recovery, %: 85

Analytes reported as N.D. were not present above the stated limit of detection. SEP 2 3 ]992

HART CROW ,
TH CREEK ANALYTICAL inc FORL SER, ING.

Cocanour

Laboratory Director
2081483.HRT <8>
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18939 120th Avenue N.E., Suite 101 « Bothell, WA 98011-2569
Phone (206) 481-9200 + FAX (206) 485-2992

iHart é%é)%\?ger. Anchorage Client Project ID:  AFSC #1, A-8297 T Sampled: Aug 27, 1992
§2550 Denali Street, #705 Sample Descript: Soil, DUP #2 Received: Aug 31, 1992
Anchorage AK 99503 Analysis Method: EPA 5030/8010 Sep 9, 1992
i Sample Number: 208-1492 17, 1992

HALOGENATED VOLATILE ORGANICS (EPA 8010)

Analyte Detection Limit Sample Results
rg/kg (ppb) Ha/kg (ppb)

Bromodichloromethane............coccvvveereceerrecienreeeeeireeeeens 50
S0 =] 007100 76] (0] { 3 1 VU 50
Bromomethane...........coceveveeerierrrcerriereesssesnessesesssessenssneess 50
s Carbon tetrachlofide......c.ocveveviieceieeeeeeeeeee e ree s 50
(011007 (o) o7 g V.= o T YOS 50
T ChIOFOEthANE. ......ccvireeeeee ettt s eeee s s ereeseeeseeneess 50
2 Ch!oroethylvmyl ethelicsisuimsannmsssansmstes 50
* Chloroform... feteeeeetsteasaeeereseniaasrratteesenrenebrnnesesesanrrns 50
. CHIOTOMEHRANE. . oocecerssooosoereressreesossees s soeeso 50
Dibromochloromethane..........oocceeeeeeeeeeeeeeeseeeeeeesesenaeeesnns 50
, 1,2-Dichlorobenzene............ccooveciuiiiccininsceesiseesesnesanes 50
1,3-Dichlorobenzene..........ccooveeiiiiciiiniieinsiressiessessessssns 50
2 1,4-DichlOrobenzZene..........cocccimieiieeireeiieereeesresseeeeseanns 50
1,1-Dichloroethane..............cccoecrveerrerienreesseresssessrsseessnsenns 50
5 1,2-DIchloroethane.........ooceeeeeeiiniieiieeeeeeeecevesessesenerseanen 50
1,1-Dichloroethene.........ococviecieinimeicriieetsrs st esesenseaes 50

1,2-DiChlOrOPIrOPANE. ... ..cvireenrernisseirisessasssesssssssesassssassssaes 50
Cis-1,3-DichlOropropene.........cocceveceereereesnsressssersessesssseses 50
trans-1,3-Dichloropropene.............cccecveveerverveiesreesnneens 50
! Methylene Chlomide..........ccccuruiceiereereinseeesesesnaecsesessesssnsnns 250
1,1,2,2-Tetrachloroethane...........ccocceevveerverccnsrvenreessereessnes 50
TetraChlOrOBtNENE.........uviecireecieecreeecseeseresreeseesseessrenens 50
1,1,1-Trichloroethane ........................................................ 50
1,1,2-Trichloroethane... 50
oA Tnchloroethene TN N PR 50
Tnchloroﬂuoromethane 50
1 Vinyl chloride... 50

i

ZZZZZ2Z2ZZ222222Z22Z22Z22Z2ZZ2Z2ZZZ2ZZZ
O00UDOULUOUOOOU0O0O0O0DD0O0O0DDUODDDD

AT ;
s 4-Bromofluorobenzene Surrogate Recovery, %: 76 AR 7 V E
Analytes reported as N.D. were not present above the stated limit of detection.

r

SEF S 11982
-/ NQRTH CREEK ANALYTICAL inc HAN GROVISZR fpn

Laboratory Director
2081483.HRT <9>
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18939 120th Avenue N.E., Suite 101 « Bothell, WA 98011-2569
Phone (206) 481-9200 « FAX (206) 485-2992

art Growse Anchorage ) “Client Project ID
A2550 Denali Street, #705 Sample Descript:  Soil, S-2, MW-6
«’Anchorage AK 99503 Analysis Method: EPA 5030/8010

ion: Tim McDougall
S :

Aug 26
Aug 31,

~Sample
Received:

HALOGENATED VOLATILE ORGANICS (EPA 8010)

Analyte Detection Limit Sample Results
rg/kg (ppb) Hg/kg (ppb)

Bromodichloromethane............cceceeiveeieemiessensessssssesssssens 50
BromofOIMN. ..cciusississseiiasssissinssessissunseisssssssnnonsssmarssssisnonsnis 50
Bromomethane...........ccoceeemrirrereeneeesssrerersaseerssensesssssansenes 50
+ Carbon tetrachloride.........eeeeereeeieeniciniieiereeecrnrs e riaseseaenes 50
(0731007010 1= 1 7.2=) o V- WS 50
(07 10T 0 T=) (7 1) 1= TS 50
2- Chloroethylvmyl Bthefasaasisasasmmmnnsisavii 50
Chloroform... 50
Chloromethane 50
leromochloromethane 50
. 1,2-Dichlorobenzene.........cccceveerecreeinseenresssssesssssssssssssnses 50
1.3-Dichlorobenzene ......................................................... 50
- 1,4-Dichlorobenzene..........c.eeieeciieiecienieseeceseeesnrsesnnas B0 Giesisassisseeicediass
1,1-Dichloroethane...........eeereeiiiricrienninneicicnnenniieneeesssenes 50
1,2-Dichloroethane........cccccceeveereeererrerirrirreeccrerecereenens BO  csewweieicsisssisisisnsnsibiss
1,1-Dichloroethene......c...cccvveerieerrcsnneerressssesrnsrsssesssssssssenes BO e
» Total 1,2-Dichloroethene..........eeeveereerereereisesscrensessersassenes BO recrevrsneresrenrneane
1,2-DichlOropropane.........cveessississsnmsssssssssssssssssnnes 50  Geasasisuissdaneas
Cis-1,3-Dichloropropene........cccccccveerveenensesiessnesesaeesenes B0  ciscisescusdsssieissidsseeies
trans-1,3-Dichloropropene...........ccccvmmnconiensisan 80 s
Methylene chloride..........cccocoreevernnvnre e 250
1,1,2,2-Tetrachloroethane.........c..cccvieecniririescnniesserenessenes 50
TetraChloroethene.........cevieimeereeisirincsensssiessnsssssnsssssssessan 50
1,1, 1-TrichlOroethane.........coeeerereeeriseesraesssssnessessnessnnsessnens 50
1,1,2-TriChlOroethane.........ceeviremeeemernsressssssseesensssanssssnsns 50
TriChIOrOBtRENE.......cocvveeerieeirnerressiinrerrressessresssssesssnsssenas 50
Trichlorofluoromethane..........cccoccceveienmrnenrrceeicnrssseseceres B0 iemeiiesssesaseiici e
VA1 93 Je" 31007 ¢ 1o [ T OSSOSO 50 s

ZZZZZZZZZZZZZZZZZZZZZZZZZZZZ
O0O000O0O000000U 000000000000 0000

4-Bromofluorobenzene Surrogate Recovery, %: 79
Analytes reported as N.D. were not present above the stated limit of detection.

_HAR-I' Gy QER, INC,

CREEK ANALYTICAL inc

t Cocanour

Laboratory Director
2081483.HRT <10>
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18939 120th Avenue N.E., Suite 101 « Bothell, WA 98011-2569
Phone (206) 481-9200 « FAX (206) 485-2992

Hart Crbv@gk Anchomge “Cient Project ID:  AFSC #1,A-8297
:2550 Denali Street, #705 Sample Descript:  Soil, S-1, MW-7

cAnchorage AK 99503 Analysis Method: EPA 5030/8010

i Attention: Ti S :

Aug 31, 1992
Sep 9, 1992

HALOGENATED VOLATILE ORGANICS (EPA 8010)

Analyte Detection Limit Sample Results
pa/kg (ppb) Lg/kg (ppb)

Bromodichloromethane............ooceeeeeiircieceeeeeeeeeerenssenn 50
B = 10013707 (o)1 o OO RO 50
BromomeEthaNe.......ccooviiiieiiiiiiiisesiessnessesssssessssssesserans 50
Carbon tetrachloride..........coocveveeecerierieseesesecseesesssssnns 50
Chlorobenzene............coeeciiiiieenieie e eeeereeserereseresnones 50
+ Chloroethane... 50
2- Chloroelhylwnyl ether 50
Chloroform... 50
Chloromethane 50
i Dibromochloromethane.................................................... 50
, 1,2-Dichlorobenzene..............cococoiicemrcniniecnenicinenenceninns 50
1,3-Dichlorobenzene..............couivievicimnnecsiiieicinseeeesressseeseas 50
. 1,4-Dichlorobenzena............oveeeveeveeemieeeessessseseeseesssaressassns 50
1,1-DichlOoroethane............ccocereerreereseeereesessseeeesensesessasans 50
1,2-Dichloroethane..............oceeeeeceeeesrerereesesseceeesssseassesans 50
1,1-Dichloroethene.............ccoouriiiiriiirinsiniecsisesecssssesssnssns 50
- Total 1,2-Dichloroethene.......cc..coocveeeeeeeveveeeeeereeesessreens 50
1,2-DIChIOrOPrOPaNe.........ccoveeceererirerersseresaressssanasessesns 50
Cis-1,3-DicChlOropropene...........ccceeeeueieseereseriasssssnensennes 50
trans-1,3-Dichloropropene..............cccovvveivnnnrcensinnessenens 50
' Methylene chloride.............cccvieeerierncccccee e, 250
1,1,2,2-Tetrachloroethane..........c.oeccovvvecvevseeveeeeeeesnsnen 50
TetrachlorOethene...........occeciceieeieeiieceesrereeeesneesssssessens 50
~1,1,1-Trichloroethane..............c.ccccceveeirieinersnieissnareesns 50
1,1,2-Trichloroethane............cceeeeecemnecrrereeersseesssessessens 50
TrichlOrOEthENE.......c.eoeevececeiee st er e eseenesresresnessenen 50

=

ZZZZZZZZZZZZZZZZZZZZZZZZZZ2Z
ODUUDUDDUDDDDDDDDDODDDDDDDDD

VINYE CHIOTIAE. oo eeeses s oo eseeseseessssesessnenes 50

RECEIVED

eT> 9 9
4-Bromofluorobenzene Surrogate Recovery, %: 76 u-'l? ~ o 1992

Analytes reported as N.D. were not present above the stated limit of detection. HART CROWY
: SER,

(=

INC,

N H CREEK ANALYTICAL inc

ot Cocanour

Laboratory Director
2081483.HRT <11>
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18939 120th Avenue N.E., Suite 101 « Bothell, WA 98011-2569
Phone (206) 481-9200 « FAX (206) 485-2992

S e g e S AR
Hart Growser, Anchorage “ Client ProjeETfD: AFSC #1, A-8297
#2550 Denali Street, #705 Sample Descript:  Soll, S-4, MW-9
“Anchorage, AK 99503 Analysis Method: EPA 5030/8010
Attention Tim McDou

‘ Sample Number _208-1498

A R

HALOGENATED VOLATILE ORGANICS (EPA 8010)

Analyte Detection Limit Sample Results
1g/kg (ppb) ra/kg (ppb)

Bromodichloromethane............ccececcverncreesrerneirscssessnens BO e sreereeeen N.D.
BrOMOFOIM...ccciriicrcinrirniereieseereresscessessessssarenssesssnnsesssrsnsnns BO  reressssreresesrenaens N.D.
BromMOMELNANE......ccccererinriireieierneeereecserieeesssnsssssssessserean. 50 N.D.
Carbon tetraChloNde........cccvverevrrersessressississssssnsesnsssnnssnnnes 50 N.D.
ChlOTODENZENE.....cecveeeeecreirererererceeees s cscesasossassssnesnes s 80 smassanmemmsmessiiiens N.D.
‘Chloroethane... i 50 N.D.

-Chloroelhyivmw EHNBT e eosereosoeoeeeessssoeesessmeseeees 50 N.D.
ChlOTOfOMMc e creeererreerrseessssassesseesssssenssssressssessrensrensressrnes 50 N.D.
Chloromethane............emeeincecescseenesianes 50 N.D.
Dibromochloromethane...........cceeeeverecrscmrssrsseresssssssessseens 50 N.D.
1,2-Dichlorobenzene..............ccoeecinmiiniesnieesnsssssesssnsnns 50 N.D.
1,3-Dichlorobenzene.............cccccveeienreesssnssersssisessessrsses 50 T T s N.D.
11,4-DIchlOrobeNnzZene............ccovveeeeirnreessrnesressnersessresssnes B0  snssswiassss N.D.
1,1-Dichloroethane............cccccermrirmiiciiiniccciecinnnecnaeinne B0 sissnesisisasiensiiivees N.D.
1,2-Dichloroethane............ccocceeerueccneninncninns _ L) T N.D.
1,1-Dichloroethene...........cceceererneessineesseessessenssssssssseassnsons B0 s N.D.
Total 1,2-Dichloroethene............ccoceveeeeivceecrermrnrrecareenes 50 N.D.
1,2-Dichloropropane g o 50 Sp— N.D.
‘cis-1,3-Dichloropropene............... O T F S0 sresesemesenmsasmaonmmnisineisnts N.D.
_trans-1 3- chh!oropropene N.D.

. o

e T o
Tetrachloroethene ............................................................. 80 ssiassmasesmnisiessa N.D.
1,1, 1-Trichloroethane..........ccueecenerecesimecsssissnssecesseessanes 50 .. N.D.
1,1,2-Trichloroethane...........cveeeeciieeessiiencsnssesseesssnasssens B0 aasssasnssisssaisiee N.D.
THChIOTOBRENE. ... .cveeeeeecrrieccirericeeeeis s sseneesesessesssessnaes 50 N.D.
Trichlorofluoromethane.............coeevrerrererrssnssssnsssenssneseneens BO e nrnesraeeninne N.D.
VINYl ChIOFdE. ..ottt 50 N.D.

l:{ARI LA\VVVQ‘:R’ INC,

‘4-Bromofluorobenzene Surrogate Recovery, %: 90
Analytes reported as N.D. were not present above the stated limit of detection.

CREEK ANALYTICAL inc [Piease Note:
Methylene Chloride is a suspected laboratory contaminant. Please refer to the method blank.

\gcot Cocanour
Laboratory Director

2081483.HRT <12>
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= CREEK
= =ANALYTICAL
18939 120th Avenue N.E., Suite 101 « Bothell, WA 98011-2569
Phone (206) 481-9200 - FAX (206) 485-2992
o i H L S A
Hart Growser, Anchorage “Cllent Project ID: ~ AFSG
+ 2650 Denali Street, #705 Sample Descript: Method Blank
“ Anchorage, AK 99503 Analysis Method: EPA 5030/8010 Analyzed:  Sep 9, I
‘Attention: Tim McDougall Sample Number: BLK090992 Reponed Sep 17,
S NI R e

HALOGENATED VOLATILE ORGANICS (EPA 8010)

Analyte Detection Limit Sample Results
pa/kg (ppb) 1g/kg (ppb)
Bromodichloromethane....... o e s B0 rreeneesssreens N.D
BrOMOfOIM.. e tiiereirreereneesssneessseessessasnssssassnsasasbessnnessenene 50 N.D
Bromomethane.........ccoceeeesseeeeecriecinsissessesesissassnsessessssensens B0 ereceeeseneresenseresennrresnns N.D
ICarbon tetrachloride...........ccceereeeveremerierseeseeeseeserssenanesane 50 N.D
ChlOorobenzene...........cceeeeeeireeereerenerencneseserssesnressnenas - 50 N.D
TChIOTOBLNANG...........ooorrrereerecceeieeaaeensessnsessessecnrsaessnsesnne 50 N.D
2-Chloroethyivinyl ether..........cccovvcmevnncnciminnicns 50 N.D
Chloroform.... verrenssreeseesnenns 50 N.D
,,Chloromethane..............................................., .................. 50 N.D
'Dibromochlioromethane............ceoveieeecirerseeeserereenesseeesens 50 N.D
11,2-Dichlorobenzene.............ccoceeererseesarecerensssseseesssessnens B0 eerevercaesersanereeanns N.D
1,3-Dichlorobenzene............. B0 ceeeneaseenasssesanne N.D
11,4-DIchlorobenzene.............cccceerinreesmseesensssessssssassasssssases B0 smasimminmiiiiaieseess N.D
1,1-Dichloroethane S —— 80  mmsesesemssvssiniiie N.D
°1,2-Dichloroethane... O ) 5 4 N.D
1,1-Dichloroethene . . B0 s N.D
1Total 1,2-Dichloroethene.............ccovieescsnseccesreseesesenssens B0 eneeeessnnsenenennes N.D
1,2-DIChlOropropane...........cssssmsiessssmssssssnsssssssssns B0 cuvessessmaminsiisi N.D
‘cls-1,3-Dichloropropene............... Lererreennenesnreensarensenerasense B0 eeeenecieennenee N.D
trans-1,3-Dichloropropene....... PR e 50 . N.D
Methylene chloride............ccccusinmsinisiniinsisencnsinisnsiinsnaens 250 | Eaicsasiesiseemiimasssetss N.D
:1,1,2,2-Tetrachloroethane............cooueerreesesermsssssessssssssnesanes 50 . N.D
Tetrachloroethene.................eoecnveviesecsseseesnssneesesacens B iseeesississsseisiiennans N.D
1,1,1-Trichloroethane.............ccccoecuerinnans s o N.D
1,1,2-Trichloroethane.............cccciemnmmeisnensesssssesessesenenes B s N.D
ITrChIOrOBLRENE.......c.eveereerererrrirrecesnesarsassasssesseanesneemnas B0 s ssiciei N.D
Trichlorofluoromethane..... . B0 e nseeesaneeseanns N.D
'VINYl ChIOHdE........ceereereenccncccrecneccnsnsessesssesesesssssasssseronas 50 e N.D

RECEIVED

* 4-Bromofluorobenzene Surrogate Recovery, %: 81 SEP 2 3 1992
Analytes reported as N.D. were not present above the stated limit of detection.

HART CROWSER, INC.
CREEK ANALYTICAL inc

ot Cocanour

Laboratory Director
2081483.HRT <13>
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18939 120th Avenue N.E., Suite 101 « Bothell, WA 98011-2569
Phone (206) 481-9200 * FAX (206) 485-2992

;\\\H n Crowser, Ancho??éa Client Pro]ect:}I::B; SampiedAugz7. 1992
2550 Denali Street, #705 Analysis Method: EPA 6010 Received:

- Anchorage, AK 99503 Analysis for: Digested:
' Attention: Tim McDougall First Sample #: Analyzed:
. Matrix: Reported:
e
METALS ANALYSIS FOR: Lead
Sample Sample Sample
Number Description Detection Limit Result
mg/kg mg/kg
(ppm) (ppm)
208-1485 S-1, MW-8 5.0 N.D.
8/26/92
208-1487 S-1, MW-3 5.0 11
208-1489 $-2, MW-4 5.0 N.D.
208-1490 S-1, MW-5 5.0 N.D.
208-1494 METALS DUP 5.0 N.D.
208-1495 8-2, MW-6 5.0 N.D.
8/26/92
208-1496 S-1, MW-7 5.0 63
8/26/92
208-1497 S-1, MW-9 5.0 8.4
8/26/92
BLK091492 Method Blank 0.10 mg/L N.D.

RECEIVED

SEP 2 3 1992

HARI Ll\\-l VVQE‘Q/ 'NCA

Analytes reported as N.D. were not present above the stated limit of detection.

H CREEK ANALYTICAL inc

Laboratory Director

2081483.HRT <14>
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18939 120th Avenue N.E., Suite 101 = Bothell, WA 98011-2569
Phone (206) 481-9200 * FAX (206) 485-2992

AFSC #1,A8297

a;tCrowser nchorage ient ro;ectﬁ'llff).
2550 Denali Street, #705 Analysis Method: EPA 6010
gAnchorage, AK 99503 Analysis for: Arsenic Sep 14, 1992
~Attention: Tim McDougall First Sample #:  208-1485 Sep 15, 1992
G Matrix: Sail
S i e e
METALS ANALYSIS FOR: Arsenic
Sample Sample Sample
Number Description Detection Limit Result
mg/kg mg/kg
(ppm) (ppm)
208-1485 S-1, MW-8 10 N.D.
8/26/92
208-1487 S-1, MW-3 10 N.D.
208-1489 $-2, MW4 10 N.D.
208-1490 S-1, MW-5 10 N.D.
208-1494 METALS DUP 10 N.D.
208-1495 $-2, MW-6 10 N.D.
8/26/92
208-1496 S-1, MW-7 10 N.D.
8/26/92
208-1497 §1, MW-9 10 N.D.
8/26/92
BLK091492 Method Blank 0.020 mg/L N.D.
SE? 2 3 1992

1r o7 CROWSER, INC.

Analytes reported as N.D. were not present above the stated limit of detection.

H CREEK ANALYTICAL inc

t Cocanour
Laboratory Director
2081483.HRT <15>
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18939 120th Avenue N.E., Suite 101 * Bothell, WA 98011-2569

Phone (206) 481-8200 + FAX (206) 485-2992
HaﬁCﬁﬁser Anchoraigé' e Client'{F’hrOIect ID:  AFSC #1A8297 [ Sampied Au”gz”?““"wgz
1:2550 Denali Street, #705 Analysis Method: EPA 6010 Received: Aug 31, 1992
%’;Anchorage, AK 99503 Analysis for: Chromium Digested: Sep 14, 1992
First Sample #: Analyzed: Sep 15, 1992

Matri
R

Rep :  Sep 17, 1992

METALS ANALYSIS FOR: Chromium
Sample Sample Sample
Number Description Detection Limit Resulit
mg/kg mg/kg
(ppm) (ppm)
208-1485 S-1, MW-8 2.0 13
8/26/92
208-1487 S-1, MW-3 2.0 23
208-1489 S-2, MW4 2.0 19
208-1490 S-1, MW-5 2.0 17
208-1494 METALS DUP 20 21
208-1495 $-2, MW-6 2.0 17
8/26/92
208-1496 S-1, MW-7 2.0 23
8/26/92
208-1497 S-1, MW-9 2.0 20
8/26/92
BLK091492 Method Blank 0.025 mg/L N.D.
Analytes reported as N.D. were not present above the stated limit of detection. SE P 2 3 1992
| P CROVWYs
V3G
NQRTH CREEK ANALYTICAL inc R, INC,

ot Cocanour
Laboratory Director
2081483.HRT <16>
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18939 120th Avenue N.E., Suite 101 « Bothell, WA 98011-2569
Phone (206) 481-9200 * FAX (206) 485-2992

"""" e -:v\/‘s_'.v.-,-.‘.

. Client Project ID:
2550 Denali Street #705 Sample Descript:  Soil, S-2, MW-4 N
 Anchorage, AK 99503 Analysis Method: EPA 8080 Extracted:

*Attention Tim McDougall Sample Number: 208-1489 Analyzed:
Reported:

1992

POLYCHLORINATED BIPHENYLS (EPA 8080)

Analyte Detection Limit Sample Results
mg/kg (ppm) mg/kg (ppm)

1 POB 1221.... ettt sbsensensnes 0.05 ;

zzZ22Z222
vlviviviviv

RECEIVED
c=n 5§ 1992

4 Tetrachloro-m-xylene Surrogate Recovery, %: 57 ‘ } IART CKOWSER, INC
Analytes reported as N.D. were not present above the stated limit of detection. =3 ! :

TH CREEK ANALYTICAL inc

t Cocanour

Laboratory Director
2081483.HRT <17>
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= ANALYTICAL

18939 120th Avenue N.E., Suite 101 » Bothell, WA 98011-2569
Phone (206) 481-9200 * FAX (206) 485-2992

: T Client Pro]ect D: ' A-8297

©2550 Denali Street, #705 Sample Descript:  Soil, PCB DUP Received:
;Anchorage AK 99503 Analysis Method: EPA 8080 Extracted:
i Attention Tim McDougall Sample Number: 208-1493 Analyzed:

%‘% G

Reported:

POLYCHLORINATED BIPHENYLS (EPA 8080)

Analyte Detection Limit Sample Results
mg/kg (ppm) mg/kg (ppm)

PCB 1221...... et eene e asnsssanassses s e senans 0.05 N.D.

PCB 1232........ccononr siasaiinsssasnsssiinsssissoipionsssssississisassonss 0.05 N.D.

PCB 1254.........coereieriiieeerersssesssssssessessssseseseresssesssssassnes 0.05 N.D.

RECEIVED
539251392

i Tetrachloro-m-xylene Surrogate Recovery, %: 62 TN CROWSER, INC.
Analytes reported as N.D. were not present above the stated limit of detection.

N CREEK ANALYTICAL inc

' Scot Cocanour
Laboratory Director

2081483.HRT <18>
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18939 120th Avenue N.E., Suite 101 « Botheli, WA 98011-2569
Phone (206) 481-9200 « FAX (206) 485-2992

i C #1, A8297 | “Sampled:

2550 Denali Street, #705 Sample Descnpt Soil, $-1, MW-7 Received:

Anchorage, AK 99503 Analysis Method: EPA 8080 Extracted:
 Attention: Tim McDougall Sample Number: 208-1496

POLYCHLORINATED BIPHENYLS (EPA 8080)

Analyte Detection Limit Sample Results
mg/kg (ppm) mg/kg (ppm)

PCB 1016......oiievcreenereereeeeenisesrre e sesseesesnonssenenenes 0.05 N.D.

5 PCB 1242........ciiiiiictrecire et 0.05 N.D.

T 1) 1992
SN CROWSER, INC,

. Tetrachloro-m-xylene Surrogate Recovery, %: 67
Analytes reported as N.D. were not present above the stated limit of detection.

NORTH CREEK ANALYTICAL inc

S¢6t Cocanour
Laboratory Director

2081483.HRT <19>
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18939 120th Avenue N.E., Suite 101 * Bothell, WA 98011-2569
Phone (206) 481-9200 « FAX (206) 485-2992

e SRR

i ; g ; C #1,A8 ' ~ Sampled:
- 2550 Denali Street, #705 Sample Descript:  Soil, S-1, MW-9 Received:
%Anchorage, AK 99503 Analysis Method: EPA 8080 Extracted:
~ Attention: Tim McDougall Sample Number: 208-1497 Analyzed:
Reported:

A R

POLYCHLORINATED BIPHENYLS (EPA 8080)

Analyte Detection Limit Sample Results
i mg/kg (ppm) mg/kg (ppm)

zzzzzz
Dooooo

P77y 1

-

N pm o~
r Ky
. . I

lJ./.nl LI\U\/{IU:P- ” 1z
14

A R

_; Tetrachloro-m-xylene Surrogate Recovery, %: 70
Analytes reported as N.D. were not present above the stated limit of detection.

]
.4 N CREEK ANALYTICAL inc

Scot Cocanour
Laboratory Director
2081483.HRT <20>
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= =ANALYTICAL

18939 120th Avenue N.E., Suite 101 « Bothsll, WA 98011-2569
Phone (206) 481-9200 * FAX (206) 485-2992

e o oo
art Crowser Anchorage

2550 Denali Street, #705 Sample Descript: Method Blank
Anchorage, AK 99503 Analysis Method: EPA 8080 Extracted:
i Attention: Tim McDougall Sample Number: BLK090392 Analyzed:
Reported:

AR

S
POLYCHLORINATED BIPHENYLS (EPA 8080)

Analyte Detection Limit Sample Results
i mg/kg (ppm) mg/kg (ppm)

U PCB 1016eeeeeeeeeeeeeeeeeeeeeeeseeeeseeseeseseessess e ees e s eessesneenes 0.05 N.D.

PCB 1221......ooeo o st dinsssisishis s i s b S 0.05 .

PCOB 1232, eeees s eeees e sesessasseesses s s e e e 0.05

J PCB A242...ooeeeeeeeseeeseesessenssssesesasessnssesesssessesssnsenssasens 0.05
PCB 1248......cooeeeoeeeeeee e ees e eessssssesssmsessessessss e s e 0.05

3 PCB 254 eaesesasensssss s sasenesses e s 0.05

PCB 1260......eeeeereeeeeeeeeeeeoseesseseseseesssmsesesssessssssensesasssesssans 0.05

z2zzzz2Z
OOODDD

O e, b i-csf(=
h J Tetrachloro-m-xylene Surrogate Recovery, %: 129 ISVANY CiOVVGER, INC
Analytes reported as N.D. were not present above the stated limit of detection. ’

N H CREEK ANALYTICAL inc

Seet Cocanour
Laboratory Director

2081483.HRT <21>
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==ANALYTICAL

18939 120th Avenue N.E., Suite 101 « Bothell, WA 98011-2569
Phone (206) 481-9200 - FAX (206) 485-2992

2550 Denali Street, #705 Matrix Descript:  Soil Received: Aug 31, 1992
~Anchorage, AK 99503 Analysis Method: EPA 3550,/8100 Extracted: Sep 3, 1992
“ Attentlon: Tim McDougall First Sample #:  208-1483 Analyzed: Sep 8-13, 1992
Reported: Sep 17, 199

%HanCrowser Anchorage “Client Project ID:  AFSC #1, A-8297 Aug 26, 199

TOTAL PETROLEUM HYDROCARBONS (ALASKA TPH-D)

Sample Sample Extractable Surrogate
Number Description Hydrocarbons Recovery
mg/kg %
(ppm)
208-1483 $-1, SB-1 52 89
1 208-1484 S-1, SB-2 93 93
D-3
208-1486 $-2, MW-8 100 124
208-1495 $-2, MW-6 13 94
D-3
208-1496 S-1, MW-7 550 108
D3
208-1498 S-4, MW-9 22 87
D3
BLK090392 Method Blank N.D. 83 R F P “ rEo
e -0 1002
4/ N7 CROWGSER, IINC,
Detection Limits: 4.0

, Extractable Hydrocarbons are quantitated as diesel range organics (nC10 - nC28). Surrogate recovery reported is for 2-Fluorobiphenyl.
Analytes reported as N.D. were not present above the stated limit of detection,

NORTH CREEK ANALYTICAL inc

‘ Scot Cocanour Hg

Laboratory Director
2081483.HRT <22>



NORTH
CREEK
ANALYTICAL

18939 120th Avenue N.E., Suite 101 « Bothell, WA 98011-2569
Phone (206) 481-9200 » FAX (206) 485-2992

féiHaiﬁ}Crowsei'::'iAnchorage Client Project ID: ~ AFSC #1, A'8297

2550 Denali Street, #705 Matrix Descript:  Soil

Z Anchorage, AK 99503 Analysis Method: EPA 3550/8100 Extracted:
{’éAttentlon: Tim McDougall First Sample #:  208-1488 Analyzed:
Reported:

e

TOTAL PETROLEUM HYDROCARBONS (ALASKA TPH-D)

Sample Sample Extractable Surrogate
Number Description Hydrocarbons Recovery
mg/kg %
(ppm)
208-1488 S-4, MW-3 330 114
1 208-1489 S-2, MW-4 6,900 83
208-1491 §-2, MWj-5 380 115
208-1492 DUP #2 870 123
BLK090392 Method Blank N.D. 83
Ve S ani 'j.‘: LS L R
RET P S
65 =10 211962
H/LY GROVYCER, IINC,
Detection Limits: 4.0

., Extractable Hydrocarbons are quantitated as diesel range organics (hC10 - nC28). Surrogate recovery reported is for 2-Fluorobiphenyl.
Analytes reported as N.D. were not present above the stated limit of detection.

NORTH CREEK ANALYTICAL inc

Cocanour

Laboratory Director
2081483.HRT <23>
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18938 120th Avenue N.E., Suite 101 - Bothell, WA 98011-2569
Phone (206) 481-9200 - FAX (206) 485-2992

R S

g : s. Kourl
2550 Denali Street #705 EPA Method: 8080 3
_Anchorage AK 99503 Sample Matrix : Soil Extracted: Sep 3, 1992
- Attention: Tim McDougall Units: pg/kg (ppb) Analyzed: Sep 7, 1992
QC Sample# 209-0120 Reported:  Sep 17, 1992

QUALITY CONTROL DATA REPORT

ANALYTE
Aroclor 1260
Sample Conc.: N.D.
Spike Conc.
Added: 67
Conc. Matrix
Spike: 46
Matrix Spike
% Recovery: 69
Conc. Matrix
Spike Dup.: 57
Matrix Spike
Duplicate
% Recovery: 85
Upper Control
Limit %: 120 RECE\VED
Lower Control o) 992
Limit %: 60 SEP 2 31
OO ¥ HINC.
Relative
% Difference: 21
Maximum
RPD: 50
NORTH CREEK ANALYTICAL inc [% Recovery: Conc. of M.S. - Conc. of Sample x 100
Spike Conc. Added
Relative % Difference: Conc. of M.S. - Conc. of M.S.D. x 100
Seet Cocanour {Conc. of M.S. + Conc. of M.S.D.) /2
Laboratory Director

2081483.HRT <24>
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18939 120th Avenue N.E., Suite 101 « Bothell, WA 98011-2569
Phone (206) 481-9200 « FAX (206) 485-2992

Hart Crowser, Anchorage ~"Client Projec

K. Wilke

2550 Denall Street, #705 EPA Method: 5030/8020
 Anchorage, AK 99503 Sample Matrix: Soil .
i Attentlon: Tim McDougall Units: mg/kg (ppm) Analyzed: Sep 10, 1992

QC Sample #: 209-0445 Reported: Sep 17, 1992

s B R

QUALITY CONTROL DATA REPORT

ANALYTE Ethyl
Benzene Toluene Benzene Xylenes
Sample Conc.: N.D. 0.013 N.D. N.D.
Spike Conc.
Added: 0.50 0.50 0.50 0.50

Conc. Matrix

Spike: 0.42 0.43 0.48 0.44
Matrix Spike
% Recovery: 84 83 96 88
Conc. Matrix
Spike Dup.: 0.43 0.45 0.51 0.48
Matrix Spike
Duplicate
% Recovery: 86 87 102 96
RECEIVED
Upper Control | \ -
Limit %: 93 96 117 109
SEp 2 3 1992
Lower Control N .
Limit %: 57 58 69 63 HART CROWSER, INC.
Relative
% Difference: 2.4 46 6.1 8.7
Maximum
RPD: 8.6 9.6 8.8 9.5
NQRTH CREEK ANALYTICAL inc [% Recovery: Conc. of M.S. - Conc. of Sample x 100
Spike Conc. Added
Relative % Difference: Conc. of M.S. - Conc. of M.S.D. x 100
t Cocanour (Conc. of M.S. + Conc. of M.S.D.)) /2

Laboratory Director
2081483.HRT <25>



=NORTH

18939 120th Avenue N.E., Suite 101 « Bothsll, WA 98011-2569
Phone (206) 481-9200 « FAX (206) 485-2992

2550 Denali Street, #705 EPA Method: 8010
§Anchorage, AK 99503 Sample Matrix : Soil

“ Attention: Tim McDougall Units: ug/kg (ppb)
g QC Sample #: 208-1496

S G

QUALITY CONTROL DATA REPORT

ANALYTE Chloro-
1,1-DCE TCE Benzene
1
; Sample Conc.: N.D. N.D. N.D.
Spike Conc.
Added: 2,000 2,000 2,000

Conc. Matrix

Spike: 1,090 1,290 1,510
Matrix Spike
% Recovery: 55 65 76

Conc. Matrix

Spike Dup.: 1,030 1,220 1,450
Matrix Spike
Duplicate
% Recovery: 52 61 73
Upper Control
Limit %: 94 106 111 RFCEIVED
Lower Control
Limit %: 34 50 60 SEP 23 1992
g cr, INC.
Relative HRRS SRS ’
% Difference: 5.6 6.3 4.0
Maximum
RPD: 23 17 16
TH CREEK ANALYTICAL inc [% Recovery: Conc. of M.S. - Conc. of Sample % 100
Spike Conc, Added
Relative % Difference: Conc. of M.S, - Conc. of M.S.D. x 100
{Conc. of M.S. + Conc. of M.S.D.) / 2
Laboratory Director

2081483.HRT <26>
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WoERFAN06) 485-2092

=NORTH
== CREEK
==ANALYTICAL
18939 120th Avenue
EE‘\EE' CRO 'feﬂqt‘_ua
horage ont Project ID: AFSG #1. Agagy i K ralyst: D Vandel
Lab Contol Sample: Water
Units: mg/L (ppm) __
i Digested: Sep 15, 1992 -
Reported: Sep 17, 1992
ST N

R—
Hart Crowser Anch
12550 Denali Street, #705

nchorage, AK 99503
Sample Matrix: Soil
Units: mg/kg (ppm)
S e T

“ Attention: Tim McDougall
INORGANIC QUALITY CONTROL DATA REPORT
ANALYTE
As Cr Pb
EPA Method: 6010 6010 : 6010
Date Analyzed: Sep 15, 1992 Sep 15, 1992 Sep 15, 1992
" ACCURACY ASSESSMENT
LCS Spike
Conc. Added: 0.50 0.50 0.50
LCS Spike
Result: 0.41 0.44 0.40
LCS Spike
% Recovery: 82 88 80
Upper Control
Limit: 105 102 109
Lower Control
Limit: 58 75 68
Matrix Spike
Sample #: 209-0187 . 209-0187 2090187
Matrix Spike
% Recovery: 68 72 66
PRECISION ASSESSMENT
Sample #: 209-0187 2090187 209-0187
Original: N.D. 71 5.6
Duplicate: N.D. 7.3 6.8
Relative %
Ditference: 0 2.8 Relative Percent Difference values are not reported at sample
concentration levels less than ten (10) times the Detection Limit
NORTH CREEK ANALYTICAL inc [ Lab Control Sample Conc. of L.C.S. x 100
% Recovery: L.C.S. Spike Conc. Added
Qriginal Result - Duplicate Result x 100
(Original Result + Duplicate Result) / 2
2081483.HRT <27>

15D hechoro—
Relative % Difference:

Tod Becherer
Project Manager
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18939 120th Avenue N.E., Suite 101 » Bothell, WA 98011-2569
Phone (206) 481-3200 *» FAX (206) 485-2992
 Hart Crowser, Anchorage j

- 2550 Denali Street, #705 EPA Method: 3550/8100
Anchorage, AK 99503 Sample Matrix : Soil Extracted: Sep 3, 1992
1 Attention: Tim McDougall Units: mg/kg (ppm) Analyzed:  Sep 8, 1992
: QC Sample #: BLK090392 Reported: Sep 17, 1992
e hRhits o 2 ‘?ﬁ‘ﬁ

S S

Henmssnnsnie B
b

QUALITY CONTROL DATA REPORT

ANALYTE Diesel
Fuel
Sample Conc.: N.D.
Spike Conc.
Added: 67

Conc. Matrix

- Spike: 75
Matrix Spike
% Recovery: 112

Conc. Matrix

Spike Dup.: 77
Matrix Spike
Duplicate
% Recovery: 115
Upper Control
Limit %: 115 R E C
Lower Control E ’ V E D
Limit %: 78
SEP 2 3 1992
Relative N e,
% Difference: 2.6
Maximum
RPD: 17
N H CREEK ANALYTICAL inc [% Recovery: Conc. of M.S. - Conc. of Sample x 100
Spike Conc. Added
Relative % Difference: Conc. of M.S. - Conc. of M.S.D. x 100
S (Conc. of M.S. + Conc. of M.S.D.) /2

Laboratory Director
2081483.HRT <28>
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=NORTH
== CREEK

==SANALYTICAL __ ., 2

' Hart Crowser, Anchorage

%2550 Denali Street, #705
Anchorage, AK 99503

i Tim McDougail

oL 18939 120th Avenue N.E., Suite 101 » Bothell, WA 98011-2569
HART CxOWSER, INC. Phone (206) 481-9200 « FAX (206) 485-2992
S e SRR
Sampled:  Sep 2, 1992
Matrix Descript:  Water Received: Sep 4, 1992
Analysis Method: EPA 5030/8015/8020 Analyzed: Sep 15, 1992 ;

209-0354

ported: S

SR

1

TOTAL PETROLEUM HYDROCARBONS with BTEX DISTINCTION (ALASKA TPH-G/BTEX)

Sample Sample Volatile Ethyi Surrogate

Number Description Hydrocarbons Benzene Toluene Benzene Xylenes Recovery
pg/L pg/L Hg/L pg/L ug/L %
(ppb) (ppb) (ppb) (ppb) (ppb)

209-0354 MW-1 180 1.2 N.D. 25 2.3 114

209-0355 Mw-2 2,100 4.1 4.6 50 320 126

209-0356 MW-3 8,400 20 1 240 1,800 134

209-0357 Mw-4 13,000 140 78 350 2,300 127

209-0358 MW-5 220 N.D. N.D. N.D. N.D. 118

G2

209-0359 MW-6 150 0.89 0.68 5.6 1.6 98

209-0360 MW-7 N.D. N.D. N.D. N.D. N.D. 102

209-0361 MW-8 N.D. N.D. N.D. N.D. N.D. 87

209-0362 MW-9 N.D. 1.3 1.0 N.D. 2.4 102

209-0363 WP-5 N.D. N.D. N.D. N.D. N.D. 87

I ‘Detection Limits: 50.0 0.5 0.5 0.5 0.5

Volatile Hydrocarbons are quantitated as gasoline range organics (nC6 - nC10). Surrogate recovery reported is for Bromofluorobenzene.
Analytes reported as N.D. were not present above the stated limit of detection.

NORTH CREEK ANALYTICAL inc

Laboratory Director

Please Note:
The detection limit for Toluene in #209-0354 = 0.80 ug/L.
The detection limit for Benzene, Toluene, Ethyl Benzene & Xylenes in #209-0358 = 2.0 ug/L.

The detection limit for Benzene, Toluene, Ethyl Benzene & Xylenes in #209-0360 = 0.80 ug/L.

2090354.HRT <1>



=NORTH
= CREEK

||Iu

EANALYTICAL

“Hart Growser, Anchorage

2550 Denali Street, #705
:Anchorage, AK 99503

# Attention: Tim McDougall
( s

Matrix Descript:

Analysis Method: EPA 5030/8015/8020
~ First Sample :

18939 120th Avenue N.E., Suite 101 « Bothell, WA 98011-2569
Phone (206) 481-9200 + FAX (206) 485-2992

Water

209-0364

s

Client Pro;ectID'::" AFSC Plant #1, A-8997

T

k\ample{if Sep 2,
Received:  Sep 4,
Analyzed: Sep 15,
Reported: Sep 18,

R

TOTAL PETROLEUM HYDROCARBONS with BTEX DISTINCTION (ALASKA TPH-G/BTEX)

Sample Sample Volatile Ethyl Surrogate
Number Description Hydrocarbons Benzene Toluene Benzene Xylenes Recovery
pg/L pg/L pg/L pg/L ug/L %
(ppb) (ppb) (ppb) (ppb) (ppb)
209-0364 Trip Blank N.D. N.D. N.D. N.D. N.D. 96
209-0365 Rinsate N.D. N.D. N.D. N.D. N.D. 94
209-0366 Duplicate 20,000 130 62 350 2,100 100
BLK091592 Method Blank N.D. N.D. N.D. N.D. N.D. 87
Detection Limits: 50 0.50 0.50 0.50 0.50

Volatile Hydrocarbons are quantitated as gasoline range organics (nC6 - nC10). Surrogate recovery reported is for Bromofluorobenzene.
Analytes reported as N.D. were not present above the stated limit of detection.

H CREEK ANALYTICAL inc

Please Note:

The detection limit for Toluene in #209-0354 = 0.80 ug/L.

The detection limit for Benzene, Toluene, Ethyl Benzene & Xylenes in #209-0358 = 2.0 ug/L.
The detection limit for Benzene, Toluene, Ethyi Benzene & Xylenes in #209-0360 = 0.80 ug/L.

Cocanour
, Laboratory Director

2090354 .HRT <2>
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==ANALYTICAL
18939 120th Avenue N.E., Suite 101 « Bothell, WA 98011-2569
Phone (206) 481-9200 * FAX (206) 485-2992
HYDROCARBON ANALYSES FOOTNOTES
(8/92)
Code Description

VOLATILE HYDROCARBONS - Gasoline Range Organics
G 1 This sample appears to contain extractable diesel range organics.
G2 The chromatogram for this sample is not a typical gasoline fingerprint.

G 3 The total hydrocarbon resuit in this sample is primarily due to a peak(s) eluting in the
volatile hydrocarbon range. Identification and quantitation by EPA 8010, 8021 or 8240

is recommended.
EXTRACTABLE HYDROCARBONS - Diesel Range Organics
D 1 This sample appears to contain volatile gasoline range organics.

D 2 The hydrocarbons present in this sample are primarily due to very heavy, non-resolvable
oil range organics. Quantitation by EPA 418.1 is recommended.

D3 The hydrocarbons present in this sample are a complex mixture of extractable diesel
range and non-resolvable motor oil or other heavy oil range organics.

D4 The hydrocarbon result shown is an estimated (greater than) value due to high
concentration. Reanalysis is being performed to yield a quantitative result.

QOils & Lubricants

[
T.R.P.H. (418.1)
Diesel & Fuel Oils
[ 1
Extractables (3550/8015)
Gasoline
[ ]

Volatiles (5030/8015)

HYDROCARBON BOILING POINT RANGE
LOW LOW TO MEDIUM MEDIUM MEDIUM TO HIGH VERY HIGH

CARBON RANGE:
5678910 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 +
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CREEK
ANALYTICAL

18939 120th Avenue N.E., Suite 101 « Bothell, WA 98011-2569
Phone (206) 481-9200 * FAX (206) 485-2992

Hart Crowser, Anchorage . : 2,199
2550 Denali Street, #705 Matrix Descript: ~ Water Received:  Sep 4, 1992
“Anchorage, AK 99503 Analysis Method: EPA 3510/8100 Extracted:  Sep 9, 1992

Attention: Tim McDougall First Sample #:  209-0355 Analyzed: Sep 12, 1992
o Reported: Sep 18, 1992
SR R

TOTAL PETROLEUM HYDROCARBONS (ALASKA TPH-D)

Sample Sample Extractable Surrogate
Number Description Hydrocarbons Recovery
mg/L %
(ppm)
209-0355 MW-2 66 86
209-0356 MW-3 27 86
209-0358 MW-5 35 136
.  209-0363 WP-5 25 98
BLK090992 Method Blank N.D. 72
l~‘:etection Limits: 0.10

Extractable Hydrocarbons are quantitated as diesel range organics (nC10 - nC28). Surrogate recovery reported is for 2-Fluorobiphenyl.
1‘Analytes reported as N.D. were not present above the stated limit of detection. '

y
NQRTH CREEK ANALYTICAL inc

o¥/Cocanour
Laboratory Director
2090354.HRT <3>



18939 120th Avenue N.E., Suite 101 » Bothell, WA 98011-2569
Phone (206) 481-9200  FAX (206) 485-2992

Hart Crowser, Anchorage ient Project ID: pled: ep 2, 1
2550 Denali Street, #705 Matrix Descript: ~ Water Received: Sep 4, 1992
% Anchorage, AK 99503 Analysis Method: EPA 3510/8100 Extracted: Sep 9, 1992

Attention: Tim McDougall First Sample #:  209-0354 Analyzed: Sep 12, 1992

Sep 18, 1992

Reported:

TOTAL PETROLEUM HYDROCARBONS (ALASKA TPH-D)

Sample Sample Extractable Surrogate
Number Description Hydrocarbons Recovery
mg/L %
(ppm)
209-0354 MW-1 0.86 80
209-0357 MwW-4 110 66
209-0359 Mw.-6 8.6 107
D-1
' 209-0360 Mw-7 1.4 118
D-3
209-0361 MW-8 1.5 109
' 209-0362 MW-9 1.0 81
2090365 Rinsate N.D. 95
209-0366 Duplicate 49 85
BLK090992 Method Blank N.D. 72
.Detection Limits: 0.10

Extractable Hydrocarbons are quantitated as diesel range organics (nC10 - nC28). Surrogate recovery reported is for 2-Fluorobiphenyl.
'Analytes reported as N.D. were not present above the stated limit of detection,

NORTH CREEK ANALYTICAL inc

Laboratory Director

2090354.HRT <4>
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i

rowser, Anchorage
2550 Denali Street, #705
“Anchorage, AK 99503

Attention: Tim McDougall

18939 120th Avenue N.E., Suite 101 » Bothell, WA 98011-2569
Phone (206) 481-9200 » FAX (206) 485-2992

|
EPA Method: 5030/8020

Sample Matrix: Water

Units: pg/L (ppb)
Qc Sample # 209-0364

QUALITY CONTROL DATA REPORT

ANALYTE Ethyl
Benzene Toluene Benzene Xylenes
Sample Conc.: N.D. N.D. N.D. N.D.
Spike Conc.
Added: 5.0 5.0 5.0 15.0
, Conc. Matrix
Spike: 5.2 5.0 5.2 16.2
Matrix Spike
% Recovery: 104% 100% 104% 108%
* Conc. Matrix
Spike Dup.: 4.8 5.0 5.0 15.4
Matrix Spike
Duplicate
% Recovery: 96% 100% 100% 103%
' Upper Control
Limit %: 112 105 109 108
Lower Control
Limit %: 85 74 87 79
Relative
% Difference: 8% 0% 4% 5%
Maximum
RPD: 9.9 17 13 17
N REEK ANALYTICAL inc [% Recovery: Conc. of M.S. - Conc. of Sample x 100
Spike Conc. Added
Relative % Difference: Conc. of M.S. - Conc. of M.S.D. x 100
Scot Cocanour {Conc. of M.S. + Conc. of MS.D.) /2

Laboratory Director
2090354.HRT <6>



18939 120th Avenue N.E., Suite 101 « Bothell, WA 98011-2569
Phone (206) 481-9200 » FAX (206) 485-2992
L Duton

. Analys
: : EPA Method: 3510 /8100
nchorage, AK 99503 Sample Matrix : Water Extracted: Sep 9, 19925?.?

!Attention: Tim McDougall Units: mg/L (ppm) Analyzed: Sep 12, 1992

QC Sample# BLK090992 Reported: Sep 18 1992}%

QUALITY CONTROL DATA REPORT

ANALYTE Diesel

Fuel

Sample Conc.: N.D.
Spike Conc.

Added: 2.0

Conc. Matrix

Spike: 1.8
Matrix Spike
% Recovery: 90%

1 Conc. Matrix

Spike Dup.: 20
Matrix Spike
Duplicate
% Recovery: 100%
J
» Upper Control
Jf Limit %: 119
Lower Control
Limit %: 49
Relative
% Difference: 11%
Maximum
RPD: 22
NORTH CREEK ANALYTICAL inc [% Recovery: Conc. of M.S. - Conc. of Sample x 100

Spike Conc. Added

/]/: " %&C\{W Relative % Difference: Conc. of M.S. - Conc. of M.S.D. x 100

Scot Cocanour (Conc. of M.S. + Conc. of M.S.D.) / 2
Laboratory Director

2090354 HRT <5>
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APPENDIX C
SURVEY INFORMATION



. DOWL

- .+ENGINEERS
A Division of DOWL, Incorporated

September 16, 1992
W.0. D54457

Mr. Tim McDougal

Hart Crowser, Inc.

2550 Denali Street, Suite 705
Anchorage, Alaska 99503

Subject: Anchorage Fueling Services, Plant #1

Dear Mr. McDougal:

Attached are coordinates and elevations for the points you requested at Butler Aviation Tank Farm.
We were unable to locate the two well points shown on the sketch you supplied. Let me know if this is

a problem.

Coordinates are Alaska State Plane, Zone 4 based on monumentation on the dock at the Port of
Anchorage. The monuments used are named "N. End" and "S. End."

Elevations are based on bench mark "Tidal 16" also located at the Port. This bench bark is published
in the Municipality of Anchorage Vertical Control Manual. The datum is NGS 1972 adjust,

(MSL = 0.00 feet).

Fence corners are listed in a clockwise direction beginning at the northwest corner of the site.

Thank you for the opportunity to assist you on this project, Tim. I trust this provides you with the

information you need. Please call if you have any questions.

Sincerely,
DOWL Engineers

/ Wit
tanlcyljz./Ponsncss
Chief of Surveys
SEP:np

Attachment: Coordinates/elevation chart

4040 B STREET ° ANCHORAGE .

ALASKA

RECEIVED

SEP 18 1992
HART CROWSER, INC.

99503-5999

907 /562-2000
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Point

N. End
S. End
BM Tidal 16

Fence Comer
Fence Comer
Fence Corner
Fence Comer
Fence Corner
Fence Corner

MW #1
MW # 2
MW #3
MW #4
MW #5
MW#6
MW #7
MW #8
MW #9

SB#1
SB#2

WP#1
WP#5

ANCHORAGE FUELING SERVICE, PLANT #1

North

2,646,896.47
2,644,542.44

2,643,558.36
2,643,559.66
2,643,306.84
2,643,304.93
2,643,059.03
2,643,018.88

2,643,362.53
2,643,525.59
2,643,541.63
2,643,191.36
2,643,299.51
2,643,484.36
2,643,307.26
2,643,404.04
2,643,031,12

2,643,268.36
2,643,225.86

2,643,020.62
2,643,069.34

*  Ground Surface Elevation

** Measure Point Elevations

East

520,554.84
519,698.00

320,356.57
521,169.14
521,166.00
520,950.34
520,949.83
520,220.88

520,371.48
520,413.73
520,359.95
520,318.06
520,545.30
520,731.77
520,926.96
521,134.05
520,730.16

520,875.08
520,876.27

520,278.79
520,783.08

Elevation
23.23
L] g
18.77 & 2121
1800 & 2135
1841 & 20.11
19.99 & 19.59
10.42 & 21.27
18.77 & 20.51
18.50 & 20.33
18.56 & 20,42
18.41 & 20.3
18.68
18.28
] 13
19.28 & 20.13
20.18
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