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4350 - 150th Avenue NE NORTHWEST REGION
Redmond, WA 98052

Subject: Underground Storage Tank Report, Stores Building
at 620 South Grady Way, Renton, Washington

Dear Mr. Hickey:

Enclosed is our consultant's, GeoEngineers, report concerning removal of
underground storage tanks and residual contamination at 620 South Grady Way,
Renton, Washington.

During tank removal, residual contamination was found and investigated. Thirty
monitoring wells have revealed the presence of contamination under the northern
portion of the General Stores Building and the asphalt yard between the build-

ing and Grady Way. The contamination does not appear to be moving.

The monitoring wells are checked periodically and an observation Tog is kept.

Three site cleanup methods were evaluated in the GeoEngineers report, pages 14
to 17; soil excavation, in-situ bio-remediation, and in-situ steam stripping.
Soil excavation was selected as the most effective way to clean up the site
with the greatest degree of confidence.

We are planning to remove the contamination this summer, during the period of
Tow ground water. The work inside of the building will start with the removal
of the the concrete floor, stabilization of the building, removal the contami-
nation, and restoration of the area. The contamination between the building
and Grady Way will be excavated after the work inside the building is
completed.

If you need additional information or would like to meet, please call Steve
Perrigo, Project Manager-GeoEngineers, at 746-5200, Puget's Project Manager
Gary Reid, 462-3077, or me, 462-3066.
Very truly yours,
sl e R
i //‘5;11 ;go&q‘
T. Van Decar

Staff Environmental
Engineer

Enclosure

The Energy Starts Here® 36-DC-3953
Puget Sound Power & Light Company P.O. Box 97034 Bellevue, WA 98009-9734 (206) 454-6363
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REPORT OF GEOTECHNICAL SERVICES
UNDERGROUND STORAGE TANK REMOVAL AND
SUBSURFACE CONTAMINATION STUDY
STORES BUILDING, RENTON SERVICE CENTER
RENTON, WASHINGTON
FOR PUGET SOUND POWER & LIGHT COMPANY

INTRODUCTION

This report summarizes the results of our observations during the
removal of two underground waste oil tanks (Tank #224 and Tank #225) and our
subsequent subsurface contamination study at the Stores Building of the
Puget Sound Power & Light Company (PSP&L) Renton Service Center in Renton,
Washington. The site is located at 620 South Grady Way and is shown
relative to surrounding physical features on the Vicinity Map, Figure 1.
The general layout of the site is shown on the Site Plan, Figure 2.

We obtained soil samples from the tank excavations for field screening
and chemical analysis during the tank removal activities. Soil contami-
nation detected in the vicinity of the former tanks was suspected to be
related in part to leakage of hydraulic fluid from hydraulic lifts located
near the former waste oil tanks and within the garage area of the Stores
Building. Subsequently, PSP&L requested that GeoEngineers complete a
subsurface contamination study in the vicinity of the hydraulic lifts to

further explore the extent of subsurface contamination related to the

leakage of hydraulic fluid.

SCOPE

The purpose of our tank removal observations was to evaluate residual
contamination in the vicinity of each tank during removal. Where minor
contamination was encountered, we provided technical guidance to PSP&L's
contractors for the removal of contaminated soils and provided confirmatory
soils testing of remaining soils. We also assisted PSP&L with regulatory
support and coordination of disposal of contaminated soils. Where more
extensive contamination was identified, we provided technical recommen-

dations for mitigation or further characterization of residual contamination

resulting from use of the tanks.
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The purpose of our subsequent subsurface contamination study was to
explore subsurface soil and ground water conditions at the site for the
presence of residual hydrocarbons resulting from releases from the
underground storage tanks or other nearby sources.

The scope of services completed for this project has included:

Tank Removal Consultation Services

L. Analyze a fluid sample from one waste oil tank (#225) for the
presence of volatile organic compounds and polychlorinated
biphenyls (PCBs). .

D Observe and document the excavation of underground waste oil tanks
and related petroleum-contaminated soils.

3. Obtain soil samples from the former tank excavations for field
screening and analytical testing.

4, Analyze selected soil samples from the vicinity of the waste oil
tanks for the presence of total petroleum hydrocarbons (TPH by EPA
Method 418.1) and volatile organic compounds (EPA
Methods 8010/8020).

54 Obtain samples from the stockpiles of soils removed during tank
excavation for chemical analysis to assess concentrations of
contaminants, and coordinate off-site disposal of contaminated
soil with the Seattle-King County Health Department.

Subsequent Subsurface Contamination Study

6. Obtain an oil sample from the hydraulic fluid tank and
contaminated soil samples from the tank excavations for laboratory
analysis of a "fuel fingerprint" (EPA Method 8015, modified) to
allow comparison of oil types.

e Drill twenty-seven exploratory borings in the area of the
hydraulic lifts within the garage area of the Stores Building and
in the vicinity of the former underground waste oil tanks.

8. Obtain scil samples from the borings at 2%-foot intervals and

conduct field screening for potential contamination in each soil

sample.
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9. Analyze one or more soil samples from each boring for TPH (EPA

Method 418.1) and analyze selected samples from the borings to
characterize the contaminant type using a "fuel fingerprint"
analysis (EPA Method 8015, modified).

10. Install 2-inch-diameter PVC monitor well casings with a flush-
grade, lockable, surface monument in twenty-four of the borings.
Develop each well screen and determine casing rim elevations
relative to an assumed datum.

1. Measure water table elevations in the wells (including four nearby
wells, MW-1 through MW-4, which were installed as part of a
previous study) and sample each well for the presence of free

(floating) hydrocarbons.

12, Obtain ground water samples from selected wells for laboratory
analysis of TPH (EPA Method 418.1).
13, Obtain a hydraulic fluid sample and free product samples for

determination of API gravity.

14. Observe evacuation of fluids from the hydraulic lift vaults in the
Stores Building and note the condition of the concrete in each
vault.

15, Measure product thickness in monitor wells with free product and
periodically bail product from the wells to observe product
recovery.

16. Evaluate the field and laboratory data with regard to existing
regulatory concerns.

L7 Develop recommendations for remedial actions.

GENERAL SITE CONDITIONS
The site is relatively level and is located at an elevation of
approximately 40 feet above sea level. The Stores Building and its
associated access/parking areas are bounded by South Grady Way to the north,
Talbot Road to the west, and by other PSP&L facilities to the east and
south. The area of study as shown in Figure 2 is located within and north
of the garage area of the Stores Building. The former waste oil tanks were

located immediately north of the truck bays of the garage beneath the

asphalt covered access/parking area. The garage area of the Stores
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Building, including the concrete floor slab, is supported on timber piles.
Within the garage area are three hydraulic lifts, two above-ground hydraulic
fluid tanks, and a truck wash sump. We understand that these hydraulic
1lifts have been out of service since May 1988.

We have completed studies at the Renton Service Center which form the
basis of our general understanding of subsurface conditions across the
facility. Prior subsurface explorations generally encountered a thin layer
of fill overlying coal mine spoils, which consist of a mixture of fragmented
coal and rock spoils, with variable amounts of sediment. The source of the
coal mine spoils is likely to be the former coal mine workings east of the
site. Ground water is typically encountered within the coal fill at a depth
of less than 10 feet beneath the ground surface. Previous ground water

gradients generally indicated a westerly flow direction.

WASTE OIL TANK EXCAVATIONS

GENERAL

Chempro Environmental Services removed the two underground waste oil
tanks from the locations shown in Figure 2 and 3 on August 14 and 15, 1989.
A representative of GeoEngineers was on site to observe the tank removal
activities and to obtain soil samples from the former tank excavations.
Field screening methods were used to characterize the potential presence of
petroleum-related hydrocarbons in the soil samples. These screening methods
are described in Appendix A. Sixteen soil samples from locations shown on
Figure 3 were submitted to Analytical Technologies, Inc. (ATI) for chemical
analysis. All sixteen soil samples were analyzed for the presence of TPH
by EPA Method 418.1 and selected soil samples were also analyzed for a fuel
fingerprint (EPA Method 8015, modified). The results of these hydrocarbon
analyses are summarized in Table 1 with the field screening results. Seven

of the sixteen samples were further analyzed for volatile organic compounds

(EPA Methods 8010/8020). The results of these further analyses are
summarized in Table 2. Analytical laboratory reports are presented in
Appendix B.

Soil removed from the excavations was stockpiled temporarily on-site

on plastic sheeting and securely covered with plastic. After completion of
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all excavation activities, the soil stockpiles were sampled for chemical
analysis as required for soil disposal. Soil from the waste oil tank

excavations was disposed of in the Cedar Hills Landfill.

WASTE OIL TANK #224 EXCAVATION

Tank #224, a 1000-gallon waste oil tank of steel construction, was
removed on August 15, 1989. Corrosion was evident on the base of the tank
but no leaks or holes in the tank were apparent. Observation during tank
removal identified hydrocarbon contaminated soil on the west wall and the
base of the excavation.

Chemical analysis of soils from the excavation showed TPH concen-
trations ranging from nondetected to 52,000 ppm. TPH concentrations
increased as the excavation was deepened to the south and west. Fuel
fingerprint analysis showed that the hydrocarbons found were in the carbon
range of C16-C26 at concentrations (quantified as diesel) ranging from 2,400
to 16,000 ppm in samples from the base, south wall and west wall of the
excavation. Gasoline was not indicated in the fuel fingerprint analyses nor
was BETX detected in the soil samples from the base of the excavation. A
low concentration of xylenes (0.100 ppm) was detecfed in the soil sample
from the south wall of the excavation. Low concentrations of chlorinated
solvents (dibromochloromethane and tetrachloroethene) were detected in soil
samples from the base and the south wall of the excavation. The results of
chemical analyses are summarized in Tables 1 and 2.

The final excavation covered an area of approximately 18 by 12 .feet in
plan dimension and extended to a maximum depth of about 10.5 feet. Further
excavation was hampered by the Stores Building, located immediately to the
south and a sanitary sewer vault to the east. The contamination appeared
to extend beneath the Stores Building and to the west. Some free product
was present on the water table surface in the tank excavation. Based upon
additional testing to be described later, it became apparent that the
contamination observed in the tank excavation could not be attributed
entirely to leakage from Tank #224 and that further study by other means was

warranted. A decision was made to backfill the excavation. On August 31

to September 1, 1989 the excavation was lined with visqueen and backfilled
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with clean crushed rock to the grade of the adjacent pavement. The backfill
was placed in a manner so that the new, uncontaminated backfill may be

removed when further remediation is performed.

WASTE OIL TANK #225 EXCAVATION

Prior to removing Tank #225, a fluid sample from the tank was provided
by PSP&L and analyzed for volatile organic compounds and polychlorinated
biphenyls (PCBs). The results of those analyses are summarized on Table 3.
The testing showed the presence of aromatic compounds commonly associated
with gasoline (BETX) and the presence of chlorinated solvents, primarily
methylene chloride, tetrachloroethene, and 1,1,1-trichloroethane. PCBs were
not detected in the oil from the tank.

Tank #225, a 550-gallon waste oil tank of steel construction was
removed on August 14, 1989. A %-inch-diameter hole was observed on the
north side of the west end of the tank, about mid-level on the tank.
Observation during tank removal identified hydrocarbon contamination in the
base of the excavation.

TPH was detected in soil samples from this excavation at concentrations
ranging to 11,000 ppm. Fuel fingerprint analysis detected hydrocarbons in
the carbon range of Cl6-C26 at a concentration of 710 ppm (quantified as
diesel) in the soil sample from the base of the excavation. BETX was not
detected in the soil samples from the base and west wall of the excavation.
Low concentrations of ethylbenzene, toluene, and xylenes were detected in
soil samples from the north, east and south walls of the excavation.
Chlorinated hydrocarbons were detected in the soil samples from the base and
all walls of the excavation. Tetrachloroethene was found at concentrations
up to 1.1 ppm, 1,1,1-tetrachloroethane at concentrations up to 0.51 ppm, and
trichloroethene at a concentration of 0.043 in the base of the excavation.
The results of chemical analyses are summarized in Tables 1 and 2.

The final excavation covered an area of approximately 11 by 12 feet in
plan dimension and extended to a maximum depth of about 9 feet. Further
excavation was hampered by the Stores Building located immediately to the
south. The contamination appeared to extend beneath the base of the

excavation and beneath the Stores Building. A heavy sheen with oil globules

was floating on the ground water surface in the base of the excavation.
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upon additional testing to be described later, it became apparent that the
contamination observed in the excavation could not be attributed entirely
to leakage from Tank #225 and that further study by other means was
warranted. A decision was made to backfill the excavation. On August 30,
the excavation was lined with visqueen and backfilled with clean crushed
rock to the grade of the adjacent pavement. The backfill was placed so that

the new, uncontaminated backfill may be removed when further remediation is

performed.

WASTE SOIL TESTING AND DISPOSAL

The stockpiled soils from the tank excavations were sampled on
August 30, 1989 in accordance with the requirements of the Seattle-King
County Health Department. The samples were submitted to an analytical
laboratory for analysis of volatile organic compounds, PCBs, TPH, and EP
Toxicity metals. The purpose of the sampling and analysis was to provide
a basis for determination of disposal options within the solid waste
disposal facilities in King County. The results of the analyses are
summarized on Table 4. Analytical laboratory reports are included in
Appendix B. The waste soils were cleared for disposal at the Cedar Hills
Landfill by the Seattle-King County Health Department (Appendix C) and were
transported to the landfill on November 1, 1989.

SUBSEQUENT SUBSURFACE CONTAMINATION STUDY

INITIAL FINGERPRINT ANALYSIS

After extensive hydrocarbon contamination was found in the backfill
surrounding the former waste oil tanks, we learned that there had been a
history of loss of hydraulic fluid from the lift systems within the Stores
Building. There are four existing below-grade concrete vaults in the truck
bays of the Stores Building as shown on Figure 4. Vaults V-1, V-3 and V-4
are below-grade vaults for hydraulic lift equipment. These three vaults
extend to about 8 feet below slab grade. The other wvault, V-2, is a
shallower vault associated with a truck wash system. The hydraulic systems
in vaults V-1, V-3, and V-4 are connected to above-grade hydraulic fluid
reservoirs via below-grade piping. We obtained a sample of the pure

hydraulic fluid for chemical analysis and performed a fuel fingerprint

analysis (EPA Method 8015, modified) for comparison to other analyses. The
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chromatogram for the hydraulic fluid is presented in Figure 5. Figure 5
also shows sample chromatograms for other hydrocarbons which (despite
differences in scale) demonstrate the distinctive fingerprint of the
hydraulic fluid as compared to other distilled hydrocarbon products.
The chromatograms for the hydrocarbon in the soil samples analyzed from
the excavation for Tank #224 and Tank #225 correlated very well with the

profile of the hydraulic fluid (Figure 6).

EXPLORATORY BORINGS AND MONITOR WELLS

Three phases of exploratory drilling and monitor well installation were
performed to evaluate the distribution of subsurface contamination. Details
of the subsurface exploration program are presented in Appendix A. One or
more soil samples from each boring, selected on the basis of field screening
results and depth, were submitted to the analytical laboratory for analysis
of TPH (EPA Method 418.1). Selected samples from the borings were also
submitted for fuel fingerprint analysis (EPA Method 8015, modified).

The information gained from the exploratory borings and monitor wells
was supplemented by the information gathered during the removal of the waste
0il tanks and by four exploratory borings with monitor wells (MW-1 to MW-4)
completed as part of a prior investigation.

Six exploratory borings were drilled on the site on September 5 and 6,
1989. Monitor wells were installed in each of the borings (MW-6 to MW-10).
Fifteen additional exploratory borings with monitor wells (MW-11 to MW-22
and MW-24 to MW-26) were installed on October 9 through 12, 1989. Six
additional exploratory borings were completed on November 27 and 28, 1989.
Monitor wells were installed in three of these explorations (MW-23, MW-30,
and MW-31). The soil borings without monitor wells (B-27 to B-29) were
backfilled. The locations of all exploratory borings and monitor wells are

shown on Figures 2 and 4.

SUBSURFACE SOIL CONDITIONS

Shallow fill soil was generally encountered beneath the asphaltic
concrete outside of the building, in the vicinity of the waste oil tanks,
and beneath the portland cement concrete in the Stores Building. This

shallow fill consists of sand and gravel to average depths of 1 to 2 feet

and a maximum observed depth of 5 feet. Beneath the shallow fill we




Geo g2 Engineers
encountered a thick layer of coal mine spoils which can be characterized as
being a mixture of fragmented coal and rock (generally shale), with variable
amounts of sediment. Generally the coal mine spoils extended to depths of
about 8 to 12 feet below grade. The coal mine spoils were underlain by

interlayered sand, silty sand, and silt which extend to the base of the

explorations.

GROUND WATER CONDITIONS

Ground water conditions were explored by constructing monitor wells in
twenty-four of the exploratory borings. Construction details for the wells
are presented in Appendix A. Monitor wells from a prior investigation (MW-1
through MW-4) also provided additional water level information.

Water levels were measured in all completed wells (including MW-1
through MW-4) on September 7, October 16, and November 15, 1989. Additional
water level measurements were made in Wells MW-6, MW-7, and MW-25 on October
24, November 2, and November 27, 1989. Measured water level elevations are
presented in Table 5. Between early September and mid-October, water levels
dropped an average of about 0.3 feet across the site. Between mid-October
and mid-November, water levels rose about 0.6 feet. Heavy rains in early
November are likely responsible for the water level rise in November. The
depth to ground water ranged from approximately 6 to 9 feet below existing
grades in the wells on November 15, 1989. Water table elevations as

measured on November 15 are shown in Figure 4 and on the monitor well logs

in Appendix A.

SUBSURFACE CONTAMINATION

Ground Water Observations: Free product was encountered in MW-6, MW-7/
and MW-25. Product thickness measurements during seven periods between
October 16 and November 27, 1989 are shown on Table 6. Product was bailed
from the wells on several occasions so that product recovery could be
observed. Product recovery was slow in MW-6 and MW-7 and was relatively
rapid in MW-25. A maximum product thickness of 1.32 feet was measured in
MW-25 on November 27, 1989.

We obtained product samples from MW-7 and MW-25 for fuel fingerprint
analysis (EPA Method 8015, modified). The results of those analyses

demonstrate that the product is hydraulic fluid similar in character to that

9
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obtained from the oil reservoir in the Stores Building. Chromatograms for
those analyses are shown in Figure 6. Analytical results are included in
Appendix B.

Ground Water Chemistry: Ground water samples were obtained from
selected wells shortly after they were installed for analysis of TPH.
Ground water samples were obtained from MW-5 through MW-10 on September 7,
1989. Water samples were obtained from MW-12, MW-19 and MW-20 on
October 27, 1989. The results of the ground water analyses are summarized
on Table 7. TPH concentrations in ground water ranged from 22 to 140 ppm
for those wells where contaminated soils were identified and tested. The
highest TPH concentration noted in ground water tested from wells outside
the 1limits of soil contamination was 0.48 ppm. Current Washington
Department of Ecology (Ecology) cleanup guidelines require mitigation of

ground water contamination where TPH concentrations in ground water exceed

15 ppm.

Soil Chemistry: One or more soil samples from each soil boring were
tested for TPH. Soil samples were selected on the basis of field screening
test results and the depth of the samples relative to the water table.
Petroleum hydrocarbon contamination which migrates laterally on the water
table as free (floating) product tends to accumulate within the soil matrix
in the zone of water table fluctuation. The results of TPH analysis are
shown on Table 8.

Ecology guidelines presently require mitigation of soil contamination
where TPH concentrations in soil exceed 200 ppm. The estimated limits of
soil contamination (TPH in soil exceeding 200 ppm) are shown on Figure 4.

Five soil samples were also submitted to the analytical laboratory for
fuel fingerprint analysis. The fuel fingerprint analytical results are also
presented in Table 8. Samples from four of the soil borings (MW-16, MW-24
MW-25 and MW-31) showed distinctive chromatograms characteristic of the
hydraulic fluid. The chromatogram for the soil sample from MW-18 did not
indicate any significant petroleum hydrocarbon contamination. Chromatograms

for these soil sample analyses (except for MW-31) are shown on Figure 7.

10
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Soil Contamination Observations: Based upon the results of field

screening and analytical testing, we estimate that the zonme of soil
contamination varies between 5 and 10 feet in thickness with an average
thickness of 7 feet within the "contaminated zone" as shown on Figure 4.
The vertical distribution of contamination extends both above and below the
ground water level as measured on November 15, 1989. Contaminated soils

were identified as much as 5 feet below the water table.

Additional Observations: A sample of the hydraulic fluid from the fuel
reservoir and a composite sample of the free product bailed from the wells
were obtained for analysis of API gravity. This analysis provides
additional information about the hydrocarbon product that is useful in
evaluation of migration potential (viscosity) and the potential for
successful biodegradation. The API gravity for the hydraulic fluid was
29.41° and the API gravity for the product from the wells was 29.22°.
Analytical results are presented in Appendix B. Based upon these values,
the viscosity of the hydraulic fluid is roughly 20 to 30 times greater than
that of water. This means that the hydraulic fluid will move at 1/20th to
1/30th the rate of ground water beneath the ground.

Buried sewer utility lines were identified in the vicinity of the known
areas of contamination from drawings, asphalt patches, manholes, and catch
basins. The approximate locations and alignments of the sanitary sewer and
the storm sewer in this area are shown on Figure 4. Buried utilities that
extend to depths that potentially intercept the water table zone can be
significant because the backfill surrounding the utility can act as a
preferential conduit for the migration of contaminants.

On October 4, 1989 we observed the pumping of fluids from hydraulic
vaults V-1, V-3, and V-4 (Figure 4). The dimensions of each vault and the
measurements of accumulated hydraulic fluid and water in each sump are
listed on Table 9. The total volume of liquid accounted for in the vaults
(697 gallons) correlates with the estimate of the volume removed by the
vacuum truck (700 gallons). At the time the observations were made, the
bases of the vaults were about % to 1 foot above the water level in
surrounding wells. We expect that in the winter months the ground water

levels rise above the base of the vaults. Only one vault was noted to be

11
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in poor condition, vault V-4, the westernmost vault. There were numerous
fractures on the walls of vault V-4 and pieces of the concrete wall were
missing. Approximately one hour after pumping fluid from wvault V-4 we

observed fluid movement into the vault, indicating continuity with the

surrounding soils.

CONCLUSIONS AND RECOMMENDATIONS
GENERAL

Soil contamination remains in the vicinity of both of the former
underground waste oil storage tanks. It is likely that the contamination
in these areas is derived from both hydraulic fluid and the waste oils and
other fluids placed in the waste oil tanks. Chlorinated solvent contami-
nation in the vicinity of Tank #225 is present in soils at concentrations
that warrant cleanup for tetrachloroethene and 1,1,l-trichloroethane. It
is likely that the removal of soil contaminated by petroleum hydrocarbons
will also result in cleanup of the solvent contaminated soils.

The easternmost source of the subsurface hydraulic fluid contamination
appears to be in the vicinity of wvault V-1. Our observations of the
conditions of the vaults at the time they were evacuated of accumulated oil
and water suggest that vault V-4 is also a contributor to the subsurface
hydraulic oil contamination. Free product was noted in Wells MW-6 and MW-7,
both of which are in close proximity to vault V-4. The condition of
subsurface hydraulic fluid distribution lines was not checked and these
subsurface structures are also possible sources of hydraulic fluid leakage.

The lateral distribution of hydraulic fluid contamination does not
appear to be strongly influenced by hydraulic gradients on the water table.
The general direction of ground water movement is toward the southwest and
west. The hydraulic fluid contamination has migrated both to the south and
northwest of the probable source areas, as shown on Figure 4. This may be
due to seasonal changes in the local hydraulic gradient or to the movement
of the hydraulic fluid through preferential flow pathways that do not follow
the natural ground water gradient.

It appears that the subsurface migration of the hydraulic fluid may
have been influenced in part by the location of subsurface utility lines.

The data suggest a distribution of soil contamination following the pattern

12
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shown in Figure 4. The reason for this distribution pattern is not clear,
but it likely represents the presence of preferential flow paths within the
utility backfill and the coal spoils.

The westerly front of the plume appears to terminate quite rapidly in
the soil. This observation is supported by the ground water quality data.
We believe that the coal mine spoils are effective in adsorbing the
hydraulic fluid to both the coal fragments and the sediments. Carbon
treatment technology is commonly used to remove organic compounds from
ground water. The coal spoils may be acting like a large carbon filter
beneath the site. While this has the beneficial effect of significantly
retarding the migration of the hydraulic fluid away from the site, it also
means that the hydrocarbons could be very difficult to remove from the soil
matrix.

A lobe of the plume extends toward Grady Way. It is likely that the
soil contamination extends off of PSP&L property in this direction. Based
on our past experience, cleanup of hydrocarbon contamination beneath public
right-of-ways has not always been required, especially when the risk posed
by the contamination is relatively low.

Total petroleum hydrocarbon concentrations in the soils significantly
exceed Ecology’s current cleanup guideline of 200 ppm TPH. Mitigation is
warranted under Ecology'’s current policy. Future standards and regulations
could result in requirements for a more exhaustive and expensive cleanup
than that mandated under Ecology's current policy. Ground water only
appears to be adversely impacted in the immediate vicinity of soil
contamination. We do not believe that ground water cleanup (other than
mitigation of free product) is required based upon the testing performed to
date.

We recommend that PSP&L begin evaluating site mitigation alternatives
now so that this site can be addressed prior to changes in Ecology's current

cleanup guidelines. Several remedial options are discussed in the following

section.
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REMEDIAL OPTIONS

Soil Excavation: The soil excavation option involves the removal of
concrete or asphalt, the upper zone of uncontaminated fill material;
identification and excavation of contaminated soils; possible dewatering
activities during excavation; disposal and/or remediation of the con-
taminated soils; and restoration of the site, including replacement of
compacted fill and the concrete or asphalt surfaces. This option will
result in expeditious site cleanup and a high level of confidence in the
completeness of cleanup activities. Soil excavation at this site would
potentially involve the following tasks:

L. Demolition of concrete floor slab within the Stores Building and
asphalt pavement over the area of known hydrocarbon contamination.
Waste concrete could be disposed of as demolition fill or recycled
by a concrete crushing company. Waste asphalt could be trans-
ported to the Coal Creek Landfill for disposal.

74 Removal and stockpiling of uncontaminated overburden. Field
screening tests supported by confirmatory analysis at an off-
site analytical laboratory or on-site analytical testing
capabilities will be required to discriminate between contaminated
and uncontaminated soils.

3. Removal of contaminated soils to the top of the water table zone.
If preacceptance for disposal of the waste soils at the Cedar
Hills Landfill is obtained, the material may be transported
directly to the landfill, which avoids the necessity for double
handling. Otherwise, the material will need to be stockpiled
until clearance for disposal is obtained. As an alternative to
soil disposal, it may be possible to use alternative technologies
to remove the hydrocarbons from the soil, such as controlled
bioremediation or thermal treatment.

4. Collection of free (floating) product from the water table zone.
Construction of shallow collection trenches will allow for the
accumulation of free product so that it can be collected with
sorbent pads and vacuum trucks. Dewatering should not be
attempted until most of the free product is removed so that deeper

soil zones are not contaminated with free product.
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S Dewatering the area of excavations to a level corresponding with

the base of the zone of contamination. The amount of dewatering
can be minimized or eliminated by conducting the cleanup in late
summer when water levels are at a seasonal low. Dewatering will
require the placement of dewatering wells and coordinating the
disposal of effluent water with METRO and possibly the City of
Renton.

6. Excavation and disposal of contaminated soils from the dewatered
zone in a manner similar to that described in item 3, above.

7 Restoration of site, including the placement of compacted fill and
replacement of concrete flooring

8. Followup monitoring of ground water in existing or new wells to
evaluate lateral migration and dissolution of hydraulic fluid into

ground water that may have occurred as a result of the remedial

action.

In-Situ Bioremediation: In-situ bioremediation involves the stimu-
lation of naturally occurring bacteria which degrade petroleum hydrocarbons.
This stimulation generally is done by adding oxygen and/or nutrients to the
subsurface environment. We are not aware of successful application of in-
situ bioremediation techniques for soil contaminated by hydraulic fluid.
Generally, in-situ bioremediation is a relatively slow process, often taking
several years to complete a cleanup. In-situ bioremediation at this site
would involve the following tasks:

| Perform a treatability study to evaluate the capability of

naturally occurring bacteria to degrade the hydrocarbons and to
determine the optimum conditions for biodegradation to occur.

23 Remove free (floating) product using conventional skimming

techniques from wells or collection trenches.

s Install a nutrient and/or oxygen injection system in the zone of

contamination. As part of this, monitoring points will be

established to provide feedback on needs of the system and its

effectiveness.

4, Monitor the system on a regular basis to evaluate microbe

populations, nutrient levels, and oxygen concentrations.
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5. Monitor ground water quality on a regular basis as a precautionary
measure.
6. When it is felt that the cleanup goals have been reached, the site

would be redrilled and sampled for TPH to provide confirmation
of the effectiveness of the bioremediation.

7. Upon successful completion of remediation, the nutrient and oxygen
distribution system would be dismantled, wells abandoned, and the

site restored to its prior condition.

In-Situ Steam Stripping: Another potential technology which to our
knowledge is unproven for mitigation of hydraulic fluid contamination is in-
situ steam stripping. This process involves the injection of steam into the
ground to help mobilize product in the vapor phase and in the liquid phase
(by lowering its viscosity) so that it can be recovered at a collection
point. We envision that in-situ steam stripping at this site would involve
the following tasks:

i Perform laboratory bench studies with the contaminated coal spoils
to evaluate the effectiveness of steam in stripping hydraulic
fluid from the soil sufficiently to achieve the target cleanup
goals.

2. Design and install a series of steam injection wells along the
perimeter of the contaminated zone, a ground water collection
gallery/well at the center of the contaminated zone, and a steam
collection gallery in the center of the contaminated zone.

3, Design and install a steam generating and distribution system.
This may use ground water as makeup water.

4, Design, permit, and install a steam condenser and effluent
scrubbing system

5, Install a skimmer pump in the ground water collection gallery/well
to remove accumulated free product.

6. When it is felt that the cleanup goals have been reached, the site
would be redrilled and sampled for TPH to provide confirmation

of the effectiveness of the steam stripping.
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e Upon successful completion of remediation, the steam stripping

system would be dismantled, the wells abandoned, and the site

restored to its prior condition.

RECOMMENDATIONS

It is our opinion that the soil excavation option will be the most
effective way to quickly remediate the site with the greatest degree of
confidence in the cleanup. The other options present uncertainty in
effectiveness that will not be fully resolved until the method is attempted
on a full-scale basis. The general feasibility of bioremediation and steam
stripping could be evaluated by completion of the primary task listed for
each of those options. We have not evaluated costs of implementation of
these cleanup options. At your direction we can prepare estimated
remediation costs for those options selected.

If soil excavation is selected for site remediation, we recommend that
it be implemented in the late summer of 1990, when the water table is low,
so that dewatering requirements can be reduced or eliminated. Dewatering
for a cleanup of this size would likely be difficult and expensive.

Until such time that remediation is begun, we recommend monthly
measurement of water levels and product thicknesses, and quarterly sampling
and analysis of ground water from selected wells for TPH. We also recommend
that PSP&L meet with the City of Renton to discuss possible contamination
beneath Grady Way. We further recommend that treatability studies be
undertaken to investigate the feasibility of steam stripping and biological

treatment of the excavated soil.

LIMITATIONS
This report has been prepared for use by PSP&L in their evaluation of
subsurface contamination in the vicinity of the Stores Building at the
Renton Service Center located in Renton, Washington. This report may be
provided to regulatory agencies and to other parties authorized by PSP&L for

this project. The report is not intended for use by others and the

information contained herein may not be applicable to other sites.
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Our services have been executed in accordance with generally accepted
practices in this area at the time the report was prepared. No other

conditions, expressed or implied, should be understood.

If you have any questions concerning this report, please call.
Respectfully submitted,

GeoEngineers, Inc.

PR A -

Kathy S. Killman
Project Geologist

Stephen C. Perrigo
Associate .

berf s Pl

James A. Miller, P.E.
Principal

KSK:SCP:JAM:sd
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TABLE 1

SUMMARY OF SAMPLING, SCREENING, AND
HYDROCARBON ANALYSIS FOR SOIL SAMPLES
FROM WASTE OIL TANK EXCAVATIONS

Sample Fuel Fingerprint
Sample Depth Sampling Date Sheen TPH Analysis (ppm)
Number (feet) Location Sampled Test (ppm) as gasoline as diesel
Tank 224
224-WW 4.5 west wall 08/15/89 MS <1.0 -- --
224-EW 4.0 east wall 08/15/89 sS 590 -- --
224-SW 4.0 south wall 08715789 || ss 130 -- --
224-NW 4,0 north wall 08/15/89 ss 100 -- --
224-BASE 7.0 base 08/15/89 HS 3,500 <25 2,400
224-EWA1 7.5 east wall 08/22/89 HS 190 -- --
224-B1 10.5 base 08/22/89 MS 29 -- --
224-SW1 7.5 south wall 08/24/89 HS 52,000 <100 16,000
224-WW1 7.0 west wall 08/24/89 MS 21,000 <50 5,700
Tank 225
225-8B 8.0 base 08/14/89 HS 1,900 <5 710
225-NW 7.0 north wall 08/14/89 s 11,000 -- --
225-WwW 7.0 west wall 08/14/8% Ms 28 - --
225-EW 7.0 east wall 08/14/89 MS 200 -- --
225-SW 5.0 south wall 08/14/89 ss 22 -- --
225-NW1 7.0 north wall 0B/22/89 ss 19 -- --
225-B1 8.0 base 08/22/89 ss 1.8 -- --
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TABLE 2
SUMMARY OF VOLATILE ORGANIC COMPOUND ANALYSIS
FOR SOIL SAMPLES FROM WASTE OiL TANK EXCAVATIONS

TANK 224
COMPOUND UNITS || 224-BASE | 224-SW-1
benzene ppm <0.025 <0.025
ethylbenzene ppm <0.025 <0.025
toluene ppm <0.025 <0.025
total xylenes ppm <0.050 0.100
dibromochloromethane ppm <0.010 0.032
tetrachloroethene ppm 0.022 <0.010

TANK 225
COMPOUND UNITS 225-B 225-NW 225-WW 225-EW 225-SW
benzene ppm <0.025 <0.025 <0.025 <0.025 <0.025
ethylbenzene ppm <0.025 0.11 <0.025 0.032 0.12
toluene ppm <0.025 0.055 <0.025 0.036 0.044
total xylenes ppm <0.050 0.56 <0.050 0.169 0.65
tetrachloroethene ppm 0.47 1.1 0.23 0.42 0.095
1,1,1-trichloroethane ppm 0.15 0.069 0.51 0.067 0.091
trichloroethene ppm 0.043 <0.010 <0.010 <0.010 <0.010
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TABLE 3 |
SUMMARY OF ANALYTICAL CHEMISTRY DATA
FOR FLUIDS FROM TANK 225

TANK FLUID
WATER OIL

COMPOUND UNITS PHASE PHASE

Volatile Organic Compounds

benzene ppb 140. --
ethylbenzene ppb 170. --
toluene ppb 580. --
total xylenes ppb 830. --
1,1 dichloroethane ppb 49, --
1,2 dichloroethane ppb 20. --
methylene chloride ppb 13,000, --
tetrachloroethene ppb 510. --
1,1,1 trichloroethane ppb 1,200. --

Polychlorinated Biphenyls ppm -- <2.0
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TABLE 4 :
SUMMARY OF ANALYTICAL CHEMISTRY DATA FOR
STOCKPILED SOIL FROM WASTE OIL TANK EXCAVATIONS

Sample
Parameter UNITS Stock-C
Volatile Organic Compounds
benzene ppm <0.025
ethylbenzene ppm <0.025
toluene ppm <0.025
xylenes ppm 0.041
tetrachloroethene ppm 0.045
Polychlorinated Biphenyls
aroclor 1016 ppm <0.025
aroclor 1221 ppm <0.025
aroclor 1232 ppm <0.025
aroclor 1242 ppm <0.025
aroclor 1248 ppm <0.025
aroclor 1254 ppm <0.025
aroclor 1260 ppm <0.025
EP Toxicity Test —~ Metals
arsenic ppm <0.005
barium ppm 0.11
cadmium ppm <0.01
chromium ppm <0.02
lead ppm <0.1
mercury ppm <0.0005
selenium ppm <0.005
silver © ppm <0.02
TPH ppm 3,500
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TABLE 5

WATER LEVEL ELEVATIONS
Well Water Table Elevations (feet)

Number || 09/07/89 | 10/16/89 | 10/24/89 | 11/02/89 | 11/15/89 | 11/27/89
MW-1 92.05 91.76 - -- 92.49 --
MW-2 92.37 92.10 -- -- 92.87 --
MwW-3 92.59 92.19 -- -- 93.16 --
MwW-4 92.54 92.12 -- -- 93.14 -~
MW-5 91.656 91.47 -- -- 92.06 --
MW-6 91.69 91.48* 91.58% 91.56* 92.04 92.12
MW-7 92.21 91.50% 91,56* 91.74* 92.08*% 92.18%
MW-8 91.55 91.36 -- -- 91.91 --
MW-9 91.58 91.39 -- -- 91.91 --
MW-10 91.38 91.28 -- -- 91.82 --
MW-11 -- 91.50 -- -- 92.09 --
Mw-12 || -- 91.35 -- -- 91.90 --
MW-13 -- 91.52 -- -- 92.10 --
MW-14 -- 91.49 -- -- 92.07 --
MW-15 -- 91.48 -- -- 92.05

MW-16 - 91.50 -- -- 92.08 --
MW-17 -- 91.49 -- -- 91.20
MW-18 -- 91.43 -- -- 92.00 --
MW-19 - 91.35 -- 91.50 -
MW-20 -- 91.29 -- -- 91.85 --
MW-21 ) -- 91.50 -- -- 92.08 --
MW-22 -- 91.50 -- -- 92.07 --
MwW-24 -- 91.50 -- -- 92.07 -
MW-25 ° -- 91.37* 91.48% 91.58 91.95% 91.96%
MW-26 -- 91.50 - | -- 92.05 --
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TABLE 6
PRODUCT THICKNESS IN MONITOR WELLS

Well Number
) Date . MW-6 Mw-7 Mw-25
10/16/89 0.24 0.22 0.37
) 10717789 0.29 0.33 0.52
10/24/89 0.15* 0.53* 0.60*
10/27/89 0.04* 0.07* 0.58*
11/02/89 0.45* 0.30% 0.72%
7 11/15/89 trace 0.25* 0.46*
11727789 trace 0.23 1.32
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TABLE 7
SUMMARY OF ANALYTICAL CHEMISTRY DATA

FOR GROUND WATER SAMPLES

WELL SAMPLE TPH
NUMBER DATE (ppm)
MW-5 09/07/89 0.21
MW--6 09/07/89 140
MW-7 09/07/89 49
MW-8 09/07/89 0.48
Mw-9 09/07/89 22
MW-10 09/07/89 0.34
MwW-12 10/27/89 0.06
MwW-19 10/27/89 0.06
MW-20 10/27/89 0.06
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TABLE 8
SUMMARY OF ANALYTICAL CHEMISTRY DATA

FOR SOIL SAMPLES FROM BORINGS

SAMPLE FUEL FINGERPRINT
BORING || DEPTH TPH ANALYSIS  (ppm)
NUMBER (feet) (ppm) as gasoline as diesel
MW-5 8.0 <1 -- --
u 13.0 <1 -- --
MW-6 8.0 34,000 -- -
. 13.0 2.8 -- --
MW-7 8.0 13,000 -- --
" 13.0 12 -- --
MwW-8 8.0 22 -- --
" 13.0 <1 -- --
MW-9 8.0 11,000 -- --
” 13.0 <1 -- --
MW-10 5.5 <1 ;- --
. 13.0 <1 -- --
MW-11 8.0 <1 -- --
CMW-12 8.0 13 -- --
MW-13 8.0 3 -- --
MW-14 8.0 7.100 -- --
” 10.5 100 -- --
" 13.0 <1 -- --
MW-15 8.0 13,000 -- --
" 10.5 320 -- --
7 13.0 <1 -- --
MW-16 8.0 9,300 <25 2,200¢a)
" 13.0 <1 -- --
MW-17 8.0 <1 -- --
MwW-18 8.0 7.7 <5 10¢b)
il 13.0 <1 - --
MW-19 8.0 <1 -- --
MW-20 8.0 <1 -- --
MWw-21 8.0 370 -- --
Mw-22 8.0 73 -- --
MW-23 8.0 5,900 -- --
Mw-24 8.0 6,000 <25 1,800(a)
. 13.0 7. -- --
MW-25 5.5 14,000 <50 4,500(c)
" 8.0 <1 -- --
MW-26 8.0 <1 -- -
B-27 5.5 19 -- -
B-28 8.0 25 -- --
B-29 8.0 6.9 -- --
MW-=-30 8.0 8.4 -- --
MW-31 5.5 2,000 <5 840(¢d)




TABLE 9

OBSERVATION OF HYDRAULIC VAULT PUMPING
October 4, 1989

Water

r Pian Vault Oil

) Dimension| Depth || Thickness| Volume || Thickness| Volume Sump
Vault (feet) (feet) (Feet) (gallons) (Feet) {(gallons) || Condition

| V-1 1.5 x 12.2| 7.83 0.25 34 0.42 57 Good

} v-3 1.5 X 12.7 8.33 0.50 71 1.92 274 Good
V-4 1.5 X 12.7 8.33 0.0 0 1.83 261 Poor
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APPENDIX B

Index

Laboratory and I1.D.# Contents Pages

ATI #8908-032 Analytical results (EPA 8010/ B-1 thru B-10
8020 and PCBs) on oil/water
sample from Tank #225

ATI #8908-067 Analytical results (EPA 8010/ B-11 thru B-27
8020 and 418.1) on soil samples
from Tank #225 excavation

ATI #8908-075 Analytical results (EPA 8010/ B-28 thru B-40
8020, 418.1 and 8015, modified)
on soil samples from Tank #224
excavation

ATI #8908-111 Analytical results (EPA 418.1) B-41 thru B-46
on soil samples from Tank #224
and Tank #225 excavations

ATI #8908-130 Analytical results (EPA 8010/ B-47 thru B-63
8020, 418.1 and 8015, modified)
on soil samples from Tank #224
excavation and product from
hydraulic fluid tank

ATI #8908-158 Analytical results (EPA 8010/ B-64 thru B-77
8020, PCBs, 418.1 and EP Tox
Metals) on composite soil sample
from stockpiled soil from
Tank #224 and Tank #225
excavations

ATI #8909-013 Analytical results (EPA 418.1) B-78 thru B-83
on soil samples from Borings
MW-6, MW-7 and MW-8

ATI #8909-025 Analytical results (EPA 418.1) B-84 thru B-89
on soil samples from Borings
MW-5, MW-9 and MW-10

ATI #8909-036 Analytical results (EPA 418.1) B-90 thru B-101
on water samples from Wells
MW-5 thru MW-10 (report
includes analytical data on
soils not related to this
project

ATI #8910-059 Analytical results (EPA 418.1) B-102 thru B-107

on soil samples from Borings
MW-11, MW-12 and MW-14
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APPENDIX B - CONTINUED

Laboratory and 1.D.# Contents Pages
ATI #8910-066 Analytical results (EPA 418.1 B-108 thru B-117

and 8015, modified) on soil
samples from Borings MW-15,
MW-16 and MW-20

ATI #8910-077 Analytical results (EPA 418.1 B-118 thru B-129
and 8015, modified) on soil
samples from Borings MW-17,
MW-18, MW-19, MW-25 and MW-26

ATI #8910-088 Analytical results (EPA 418.1 B-130 thru B-139
and 8015, modified) on soil
samples from Borings MW-13,
MW-21, MW-22 and MW-24

ATI #8910-096 Analytical results (EPA 418.1) B-140 thru B-145
on soil samples from Borings
MW-14 and MW-15

ATI #8910-123 Analytical results (EPA 8015, B-146 thru B-153
modified) on product samples
from MW-7 and MW-25

ATI #8910-166 Analytical results (EPA 418.1) B-154 thru B-159
on water samples from Wells
MW-12, MW-19 and MW-20

AmTest Analytical results (API Gravity) B-160
on product samples from hydraulic
fluid tank and from product
bailed from wells

ATI #8911-108 Analytical results (EPA 418.1) B-161 thru B-166
on soil samples from Borings
MW-23, B-27 and B-28

ATI #8911-115 Analytical results (EPA 418.1 B-167 thru B-176
and 8015, modified) on soil
samples from Borings B-29,
MW-30 and MW-31




)! A\, AndlyticolTechnologies, Inc.

APPENDTIX B

560 Noches Avenue, S.W., Suite 101, Renton, WA 980585, (206) 228-8335

ATI I.D. # 8908-032

Geokngineers

August 15, 1989 AUG 16 1589
Routing _:'SW ngwD
PR S N 0 S I
Fiia QLBEIOL .
GeoEngineers, Inc.
2405 140th Avenue N.E.
Suite 105
Bellevue, WA 98005
Attention : Steve Perrigo
Project Number 0186-101-B04
Project Name PSP+L-Renton
Oon Augqust 4, 1989 Analytical Technologies, Inc. received one
oil/water sample for analyses. The sample was analyzed with EPA
methodology or equivalent methods as specified in the attached
analytical schedule. The results, sample cross reference, and the

quality control data are enclosed.

ey &

Ma C. Silva
GCYChenist

FWG/nah

Fhedbriidr Gt e

Frederick W. Grothkopp
Technical Manager



)! Ak, AnalyticolTechnologies,Inc.

ATI I.D. # 8908-032

|
SAMPLE CROSS REFERENCE SHEET

CLIENT : GEOENGINEERS, INC.
PROJECT # : 0186—-101-B0O4
PROJECT NAME : PSP+L. RENTON

ATI # CLIENT DESCRIPTION MATRIX DATE SAMPLED
8908-032-1 EAST TANK OIL/WATER  08/04/89
|
I
i
|
————— TOTALS ———--
MATRIX # SAMPLES
OIL/WATER 1

The samples from this project will be disposed of in thirty (30) days
from the date of +this report. If an extended storage period is
required, please contact our sample control department before the
scheduled disposal date.



)! AK, AnalyticolTechnologies,Inc.

ATI I.D. # 8908-032
ANALYTICAL SCHEDULE

CLIENT : GEOENGINEERS, INC.
PROJECT # : 0186-101-B0O4
PROJECT NAME : PSP+L RENTON

—— - A s Am A it e s et e e A A Een e R T ey ik i A e i T v T e G A A Fu . e S e e M et M T T T R T T — ¥ —f — s o

ANALYSIS TECHNIQUE REFERENCE/METHOD
PURGEABLE HALOCARBONS GC/HALL EPA 601
PURGEABLE AROMATICS GC/PID EPA 602
POLYCHLORINATED BIPHENYLS (PCBs) GC/ECD EPA 8080



)f “k, AnclyticalTechnologies, inc.

VOLATILE ORGANIC ANALYSIS

DATA SUMMARY

ATI I.D. # 8908-032

DATE SAMPLED : N/A
DATE RECEIVED : N/A
DATE EXTRACTED : N/A
DATE ANALYZED 08/08/89
UNITS ug/L

DILUTION FACTOR : 1

CLIENT GEOENGINEERS, INC.
PROJECT # 0186—101~B0O4
PROJECT NAME PSP+L RENTON
CLIENT I.D. REAGENT BILANK
SAMPLE MATRIX : WATER

EPA METHOD 601/602
COMPOUND

BENZENE

BROMODICHLOROMETHANE
BROMOFORM

BRCMOMETHANE

CARBON TETRACHLORIDE
CHLOROBENZENE

CHLOROETHANE

CHLOROFORM

CHLOROMETHANE
DIBROMOCHLOROMETHANE

1,2-DICHLOROBENZENE
1,3-DICHLOROBENZENE
1,4-DICHLOROBENZENE

1, 1-DICHLORCETHANE
1,2-DICHLOROETHANE

1, 1-DICHLOROETHENE
CIS-1,2-DICHLOROETHENE
TRANS-1,2-DICHLOROETHENE
1, 2~-DICHLOROPROPANE
CIS-1,3-DICHLOROPROPENE
TRANS-1, 3-DICHLOROPROPENE
ETHYLBENZENE

METHYLENE CHLORIDE
1,1,2,2-TETRACHLOROETHANE
TETRACHLOROETHENE

TOLUENE

1,1, 1-TRICHLOROETHANE
1,1,2-TRICHLOROETHANE
TRICHLOROETHENE
TRICHLOROFLUORCMETHANE
VINYL CHLORIDE

META & PARA XYLENE

ORTHO XYLENE

SURROGATE ?ERCENT RECOVERIES

BROMOCHLOROMETHANE
BROMOFLUOROBENZENE

92
91
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)! AK. AnalyticalTechnologies,Inc.

ATI I.D. # 8908-032-1

VOLATILE ORGANIC ANALYSIS
DATA SUMMARY

CLIENT : GEOENGINEERS, INC. DATE SAMPLED : 08/04/89
PROJECT # : 0186-101-B0O4 DATE. RECEIVED : 08/04/89
PROJECT NAME : PSP+I, RENTON DATE EXTRACTED : N/A
CLIENT I.D. : EAST TANK DATE ANALYZED : 08/08/89
SAMPLE MATRIX : WATER UNITS : ug/L
EPA METHOD : 601/602 DILUTION FACTOR : 50/2500
COMPOUND RESULT

BENZENE 140

BROMODICHLOROMETHANE <10

BROMOFORM <10

BROMOMETHANE <25

CARBON TETRACHLORIDE <10

CHLOROBENZENE <25

CHLOROETHANE <25

CHLOROFORM <10

CHLOROMETHANE <100

DIBROMOCHLOROMETHANE <10

1, 2-DICHLOROBENZENE <25

1, 3-DICHLOROBENZENE <25

1, 4-DICHLOROBENZENE <25

1, 1-DICHLOROETHANE 49

1, 2-DICHLOROETHANE 20

1,1-DICHLORCETHENE <10

CIS-1,2-DICHLOROETHENE <10
TRANS-1,2-DICHLOROETHENE - <10

1,2-DICHLOROPROPANE . <10
CIS-1,3-DICHLORCPROPENE <10

TRANS—-1, 3~DICHLOROPROPENE <10

ETHYLBENZENE 170

METHYLENE CHLORIDE 13,000 *
1,2,2-TETRACHLOROETHANE <10

TETRACHLOROETHENE 510

TOLUENE 580

1,1, 1-TRICHLOROETHANE 1,200
1,1,2-TRICHLOROETHANE <10

TRICHLOROETHENE <10
TRICHLOROFLUOROMETHANE <25

VINYL CHLORIDE <25

META & PARA XYLENE ) 540

ORTHO XYLENE 290

SURROGATE PERCENT RECOVERIES

BROMOCHLOROMETHANE 101
BROMOFLUOROBENZENE 102

*# Dilution factor = 2500



é& AnalyticolTechnologies,Inc.

ATI I.D. # 890

VOLATILE ORGANIC

QUALITY CONTROL DATA

8-032

7/31B
89

CLIENT : GEOENGINEERS, INC. SAMPLE I.D. : BLANK
PROJECT # : 0186-101-B0O4 DATE ANALYZED : 07/31/
PROJECT NAME : PSP+I, RENTON SAMPLE MATRIX : WATER
EPA METHOD : 601/602 UNITS : ug/L
DUP DUP
5 SAMPLE SPIKE SPIKED % SPIKED %
COMPOUND RESULT ADDED SAMPLE REC SAMPLE REC
BENZENE <0.5 12.0 11.9 99  11.8 98
CHLOROBENZENE <0.5 12.0 12.0 100 12.0 100
1, 1~DICHLOROETHENE <0.2 4.00 3.96 99  3.99 100
TETRACHLOROETHENE <0.2 4.00 4.47 112 4.59 115
TOLUENE <0.5 12.0 12.6 105 12.2 102
TRICHLOROETHENE <0.2 4.00 4.37 109 4.29 107
META & PARA XYLENE <0.5 21.9 21.8 100 21.7 99

% Recovery = (Spike Sample Result - Sample Result)

RPD (Relative % Difference)

Spike Concentration

= (Sample Result —~ Duplicate Result)

— P At Ak S s A E ik e ek v AR A e s Tt et M G o —



)! ik, AnalyticolTechnologies, Inc.
ATI I.D. # 8908-032

POLYCHLORINATED BIPHENYLS (PCB) ANALYSIS
DATA SUMMARY

CLIENT : GEOENGINEERS, INC. DATE SAMPLED : N/A
PROJECT # : 0186-101-BO4 DATE RECEIVED : N/A
PROJECT NAME : PSP+L RENTON DATE EXTRACTED : 08/04/89
CLIENT I.D. : REAGENT BLANK DATE ANALYZED : 08/07/89
SAMPLE MATRIX : OIL UNITS : mg/Kg
EPA METHOD : 8080 (PCB) MID LEVEL DILUTION FACTOR : 1
COMPOUND RESULT

PCB 1016 <2.0

PCB 1221 <2.0

PCB 1232 <2.0

PCB 1242 <2.0

PCB 1248 <2.0

PCB 1254 <2.0

PCB 1260 <2.0

SURROGATE PERCENT RECOVERY

DECACHLOROBIPHENYL i 79



)! Ak AnalyticalTechnologies,Inc.

ATI I.D. # 8908-032-1

POLYCHLORINATED BIPHENYLS (PCB) ANALYSIS

DATA SUMMARY

DATE SAMPLED : 08/04/89
DATE RECEIVED : 08/04/89
DATE EXTRACTED : 08/04/89
DATE ANALYZED : 08/08/89
UNITS : mg/Kg

DILUTION FACTOR : 1

— o fn S ————— = e e e s At At s M N M S S = T - —— A P - o e A A M E oy Ty ek 8 M S R A e S S - e G Gt . Sy M e Bt e e S et e o —

CLIENT GEOENGINEERS, INC.
PROJECT # 0186-101-B04
PROJECT NAME PSP+L RENTON
CLIENT I.D. EAST TANK
SAMPLE MATRIX OIL
EPA METHOD 8080 (PCB) MID LEVEL
COMPOUND
PCB 1016
PCB 1221
PCB 1232
PCB 1242
PCB 1248
PCB 1254
PCB 1260
SURROGATE PERCENT RECOVERY
DECACHLOROBIPHENYL

<2.
<2.
<2.
<2.
<2.
<2.
<2.

136
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)! Ak AnalyticalTechnologies,inc.
ATI I.D. # 89-8-032

POLYCHLORINATED BIPHENYLS (PCB)
QUALITY CONTROL

CLIENT : GEOENGINEERS, INC. SAMPLE ID " : 8908-032-1
PROJECT # : 0186-101-B0O4 DATE ANALYZED : 08/08/89
PROJECT NAME : PSP+L RENTON SAMPLE MATRIX : OIL
EPA METHOD : 8080 MID LEVEL UNITS : mg/Kg
Dup DUP

SAMPLE CONC SPIKED % SPIKED %
COMPOUND RESULT SPIKED SAMPLE REC SAMPLE RECOVERY RPD
PCB 1260 <2.0 10.0 12.2 122 14.3 143 16

% Recovery = (Spike Sample result - Sample Result)
Spike Concentration

RPD (Relative % Difference) = (Spiked Sample - Duplicate Spike)
Result Sample Result

Average of Spiked Sample
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c)'d‘_k7 AnoIy'richTechnolbgies,Inc. 560 Noches Avenue, S.W., Suite 101, Renton, WA 98055, (206) 228-8335

ATI I.D. # 8908-067

August 23, 1989

Geoengineers, Inc.
2405 140th Avenue N.E.
Suite 105

Bellevue, WA 98005

Attention : Steve Perrigo

Project Number : 186-101-B4

Project Name : Puget Power

on August 14, 1989 Analytical Technologies, Inc. received five soil
samples for analyses. The samples were analyzed with EPA methodology
or equivalent methods as specified in the attached analytical

schedule. The results, sample cross reference, and the quality
control data are enclosed. e

Ma C. Silva Frederick W. Grothkopp
Serr{or Project Manager Technical Manager
FWG/tpJ

B - Il



é AnalyticalTechnologies, inc.

ATI I.D. # 8908-067
SAMPLE CROSS REFERENCE SHEET

CLIENT : GECENGINEERS5, INC.
PROJECT # : 186-101-B4
PROJECT NAME : PUGET POWER

- e — . ——— T b e ol £ §—) S SN PR M ——— D S S Sy S — — i T S St St e et Gt it et Gt ) S Y it G S e S ——

ATI # CLIENT DESCRIPTION MATRIX DATE SAMPLED
8908-067-1 225-B SOIL 08/14/89
8908-067-2 225-NW SOIL 08/14/89
8908-067-3 225-WW SOTL 08/14/89
8908-067-4 225-EW SOIL 08/14/89
8908-067-5 225-SW : SOIL 08/14/89
————— TOTALS ——-—-
MATRIX # SAMPLES
SOIL 5

The samples from this project will be disposed of in thirty (30) days
from the date of this report. If an extended storage period is
required, please contact our sample control department before the
scheduled disposal date.

i

B - 12



cj_“‘k&z AnalyticalTechnologies,Inc.

ATI I.D. # 8908-067
ANALYTICAL SCHEDULE

CLIENT : GEOENGINEERS, INC.
PROJECT # : 186-101-B4
PROJECT NAME : PUGET POWER

e — ——— e T o = —— . b B S b Tt At T s An n At e S At Tt e e S e P e e et St St St M e ey G LA S v e s et M M S - - e e e

ANALYSTS TECHNIQUE REFERENCE/METHOD
PURGEABLE HALOCARBONS GC/HALL EPA 8010
PURGEABLE AROMATICS GC/PID EPA 8020

FUEL HYbROCARBONS GC/FID EPA 8015 MODIFIED
PETRCLEUM HYDROCARBONS IR EPA 418.1
MOISTURE GRAVIMETRIC - METHOD 7-2.2

B~ 13 ... .,



)! Ak, AnalyticolTechnologies,Inc. |

ATY I.D. # 8908-067

VOLATILE ORGANIC ANALYSIS
DATA SUMMARY

CLIENT : GEOENGINEERS, INC. DATE SAMPLED : N/A
PROJECT # : 186-101-B4 DATE RECEIVED : N/A
PROJECT NAME : PUGET POWER DATE EXTRACTED : 08/15/89
CLIENT I.D. : REAGENT BLANK DATE ANALYZED | : 08/16/89
SAMPLE MATRIX : SOIL UNITS ' : mg/Kg
EPA METHOD : 8010/8020 DILUTION FACTOR : 1
RESULTS BASED ON DRY WEIGHT

COMPOUND RESULT

BENZENE <0.025
BROMODICHLOROMETHANE <0.010

BROMOFORM <0.010

BROMOMETHANE <0.025

CARBON TETRACHLORIDE <0.010

CHLOROBENZENE <0.025

CHLOROETHANE <0.025 :
CHLOROFORM <0.010

CHLOROMETHANE <0.100
DIBROMOCHLOROMETHANE <0.010

1, 2~DICHLOROBENZENE <0.025
1,3~-DICHLOROBENZENE <0.025
1,4-DICHLOROBENZENE <0.025

1, 1-DICHLOROETHANE <0.010

1, 2~DICHLOROETHANE <0.010

1, 1-DICHLOROETHENE : <0.010
CcIS-1,2,-DICHLOROETHENE <0.010

TRANS-1, 2-DICHLOROETHENE <0.010

1, 2-DICHLOROPROPANE <0.010
CIS-1,3-DICHLOROPROPENE <0.010

TRANS-1, 3-DICHLOROPROPENE <0.010

ETHYLBENZENE <0.025

METHYLENE CHLORIDE <0.10
1,1,2,2-TETRACHLOROETHANE <0.010
TETRACHLOROETHENE <0.010

TOLUENE <0.025

1,1, 1-TRICHLOROETHANE <0.010
1,1,2-TRICHLOROETHANE <0.010
TRICHLOROETHENE <0.010
TRICHLOROFLUOROMETHANE <0.025

VINYL CHLORIDE <0.025

META & PARA XYLENE <0.025

ORTHO XYLENE <0.025

SURROGATE PERCENT RECOVERIES

BROMOCHLOROMETHANE 96
BROMOFLUOROBENZENE 102

B ~ 14



/A__}gAnoiyricolTechnologies,lnc.

ATI I.D. # 8908-067~1

VOLATILE ORGANIC ANALYSIS
DATA SUMMARY

CLIENT : GEOENGINEERS, INC. DATE SAMPLED : 08/14/89
PROJECT # : 186-101-B4 DATE RECEIVED : 08/14/89
PROJECT NAME : PUGET POWER DATE EXTRACTED : 08/15/89
CLIENT I.D. : 225-B DATE ANALYZED : 08/17/89
SAMPLE MATRIX : SOIL - UNITS : mg/Kg
EPA METHOD : 8010/8020 DILUTION FACTOR : 1
RESULTS BASED ON DRY WEIGHT

COMPOUND RESULT

BENZENE <0.025
BROMODICHLOROMETHANE <0.010

BROMOFORM <0.010

BROMOMETHANE <0.025

CARBON TETRACHLORIDE <0.010

CHLOROBENZENE <0.025

CHLOROETHANE <0.025

CHLOROFORM <0.010

CHLOROMETHANE <0.100
DIBROMOCHLOROMETHANE <0.010
1,2-DICHLOROBENZENE <0.025
1,3-DICHLOROBENZENE <0.025

1, 4-DICHLOROBENZENE <0.025

1, 1~DICHLOROETHANE <0.010

1, 2-DICHLOROETHANE <0.010

1, 1-DICHLOROETHENE <0.010
CIS-1,2,-DICHLOROETHENE - <0.010

TRANS~1, 2~-DICHLOROETHENE <0.010

1, 2-DICHLOROPROPANE <0.010
CIS-1,3~DICHLOROPROPENE <0.010

TRANS-1, 3-DICHLOROPROPENE <0.010

ETHYLBENZENE <0.025

METHYLENE CHLORIDE <0.10
1,1,2,2~TETRACHLOROETHANE <0.010
TETRACHLOROETHENE 0.47

TOLUENE <0.025

1,1, 1-TRICHLOROETHANE 0.15

1,1, 2~TRICHLOROETHANE <0.010

TRICHLOROETHENE 0.043
TRICHLOROFLUOROMETHANE <0.025

VINYL CHLORIDE <0.025

META & PARA XYLENE <0.025

ORTHO XYLENE <0.025

SURROGATE PERCENT RECOVERIES

BROMOCHLOROMETHANE 79
BROMOFLUOROBENZENE 73

B-15 .. Lo aEE




é&},AnofylicolTechnologies,Inc.

ATI I.D. # 8908-067-2

VOLATILE ORGANIC ANALYSIS
DATA SUMMARY

CLIENT : GEOENGINEERS, INC. DATE SAMPLED : 08/14/89
PROJECT # : 186-101-B4 DATE RECEIVED : 08/14/89
PROJECT NAME : PUGET POWER DATE EXTRACTED : 08/15/89 D
CLIENT I.D. : 225-NW DATE ANALYZED : 08/17/89
SAMPLE MATRIX : SOIL UNITS 't mg/Kg N
EPA METHOD : 8010/8020 DILUTION FACTOR : 1 |
RESULTS BASED ON DRY WEIGHT f
COMPOUND RESULT -
BENZENE . <0.025

BROMODI CHLOROMETHANE <0.010 -
BROMOFORM <0.010 !
BROMOMETHANE <0.025

CARBON TETRACHLORIDE <0.010

CHLOROBENZENE <0.025 -
CHLOROETHANE <0.025

CHLOROFORM <0.010 :

CHLOROMETHANE <0.100 ‘ ,
DIBROMOCHLOROMETHANE <0.010 !
1, 2-DICHLOROBENZENE <0.025
1,3-DICHLOROBENZENE <0.025 |
1,4-DICHLOROBENZENE <0.025 ; |
1, 1-DICHLOROETHANE <0.010 ‘
1,2-DICHLOROCETHANE <0.010 ,

1, 1~-DICHLOROETHENE <0.010 :
CIS-1,2,-DICHLOROETHENE - <0.010

TRANS-1, 2~DICHLOROETHENE <0.010

1, 2-DICHLOROPROPANE <0.010

CIS-1,3-DICHLOROPROPENE <0.010 :
TRANS-1, 3-DICHLOROPROPENE <0.010 =
ETHYLBENZENE 0.11 ]
METHYLENE CHLORIDE <0.10 L
1,1,2,2~TETRACHLOROETHANE <0.010 .
TETRACHLOROETHENE 1.1

TOLUENE 0.055

1,1, 1-TRICHLOROETHANE 0.069

1,1, 2~TRICHLOROETHANE <0.010

TRICHLOROETHENE <0.010

TRICHLOROFLUOROMETHANE <0.025

VINYL CHLORIDE <0.025

META & PARA XYLENE 0.38

ORTHO XYLENE 0.18

SURROGATE PERCENT RECOVERIES

BROMOCHLOROMETHANE 84
BROMOFLUOROBENZENE 78 7
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/&K AnalyticalTechnologies,Inc.

ATI I.D. # 8908-067-3

VOLATILE ORGANIC ANALYSIS
DATA SUMMARY

CLIENT : GEOENGINEERS, INC. DATE SAMPLED : 08/14/89
PROJECT # : 186-101-B4 ‘DATE RECEIVED : 08/14/89
PROJECT NAME : PUGET POWER DATE EXTRACTED : 08/15/89
CLIENT I.D. T 225-WW DATE ANALYZED : 08/17/89
SAMPLE MATRIX : SOIL UNITS : mg/Kg
EPA METHOD : 8010/8020 DILUTION FACTOR : 1
RESULTS BASED ON DRY WEIGHT

COMPOUND : RESULT

BENZENE - <0.025
BROMODICHLOROMETHANE <0.010

BROMOFORM <0.010

BROMOMETHANE <0.025

CARBON TETRACHLORIDE <0.010

CHLOROBENZENE <0.025

CHLOROETHANE <0.025

CHLOROFORM <0.010

CHLOROMETHANE <0.100
DIBROMOCHLOROMETHANE <0.010
1,2-DICHLOROBENZENE <0.025
1,3-DICHLOROBENZENE <0.025

1, 4-DICHLOROBENZENE <0.025-

1, 1~DICHLOROETHANE <0.010

1, 2-DICHLOROETHANE <0.010

1, 1~-DICHLOROETHENE <0.010
CIS-1,2,-DICHLOROETHENE - <0.010

TRANS-1, 2~DICHLOROETHENE <0.010
1,2-DICHLOROPROPANE <0.010

CIS-1, 3~DICHLOROPROPENE <0.010

TRANS~1, 3-DICHLOROPROPENE <0.010

ETHYLBENZENE <0.025

METHYLENE CHLORIDE <0.10
1,1,2,2~-TETRACHLOROETHANE <0.010
TETRACHLOROETHENE 0.23

TOLUENE <0.025

1,1, 1-TRICHLOROETHANE 0.51
1,1,2-TRICHLOROETHANE <0.010

TRICHLOROETHENE ~ <0.010
TRICHLOROFLUCROMETHANE <0.025

VINYL CHLORIDE _ <0.025

META & PARA XYLENE <0.025

ORTHO XYLENE <0.025

SURROGATE PERCENT RECOVERIES

BROMOCHLCROMETHANE 71
BROMOFLUOROBENZENE 65

B - l?



/! h\, AnalyticalTechnologies, nc.

ST

ATI I.D. # 8908-067-4
|
VOLATILE ORGANIC ANALYSIS
DATA SUMMARY

CLIENT : GEOENGINEERS, INC. DATE SAMPLED : 08/14/89
PROJECT # : 186-101-B4 DATE RECEIVED : 08/14/89
PROJECT NAME : PUGET POWER DATE EXTRACTED : 08/15/89
CLIENT I.D. : 225-EW DATE ANALYZED : 08/17/89
SAMPLE MATRIX : SOIL UNITS : mg/Kg
EPA METHOD : 8010/8020 DILUTION FACTOR : 1
RESULTS BASED ON DRY WEIGHT
COMPOUND RESULT
BENZENE, <0.025
BROMODICHLOROMETHANE <0.010
BROMOFORM <0.010
BROMOMETHANE <0.025
CARBON TETRACHLORIDE <0.010
CHLOROBENZENE <0.025
CHLOROETHANE <0.025
CHLOROFORM <0.010
CHLOROMETHANE <0.100
DIBROMOCHLOROMETHANE <0.010
1,2-~DICHLOROBENZENE <0.025
1, 3-DICHLOROBENZENE <0.025
1, 4-DICHLOROBENZENE <0.025
1,1-DICHLOROETHANE <0.010
1, 2-DICHLOROETHANE <0.010
1,1-DICHLOROETHENE <0.010
CIS-1,2,-DICHLOROETHENE - <0.010
TRANS-1, 2-DICHLOROETHENE <0.010
1, 2-DICHT.OROPROPANE <0.010
CIS-1,3~DICHLOROPROPENE <0.010
TRANS-1,3-DICHLOROPROPENE <0.010
ETHYLBENZENE 0.032
METHYLENE CHLORIDE <0.10
1,1,2,2-TETRACHLOROETHANE <0.010
TETRACHLOROETHENE 0.42
TOLUENE 0.036
1,1, 1~-TRICHLOROETHANE 0.067
1,1, 2-TRICHLOROETHANE <0.010
TRICHLOROETHENE <0.010
TRICHLOROFLUOROMETHANE <0.025
VINYL CHLORIDE <0.025
META & PARA XYLENE 0.12
ORTHO XYLENE 0.049

SURROGATE PERCENT RECOVERIES

BROMOCHLOROMETHANE . 79
BROMOFLUOROBENZENE 74
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éé AnalyticolTechnologies, Inc.

ATI I.D. # 8908-067-5

VOLATILE ORGANIC ANALYSIS
DATA SUMMARY

CLIENT : GEOENGINEERS, INC. DATE SAMPLED : 08/14/89
PROJECT # : 186-101-B4 DATE RECEIVED : 08/14/89
PROJECT NAME : PUGET POWER DATE EXTRACTED : 08/15/89
CLIENT I.D. : 225-SW DATE ANALYZED : 08/17/89
SAMPLE MATRIX : SOIL UNITS : mg/Kg
EPA METHOD : 8010/8020 DILUTION FACTOR : 1
RESULTS BASED ON DRY WEIGHT

COMPOUND RESULT

BENZENE. <0.025

BROMODI CHLOROMETHANE <0.010

BROMOFORM <0.010

BROMOMETHANE <0.025

CARBON TETRACHLORIDE : <0.010

CHLOROBENZENE <0.025

CHLOROETHANE <0.025

CHLOROFORM <0.010

CHLOROMETHANE <0.100
DIBROMOCHLOROMETHANE <0.010

1, 2-DICHLOROBENZENE <0.025

1, 3-DICHLOROBENZENE <0.025

1, 4-DICHLOROBENZENE <0.025

1, 1-DICHLOROETHANE <0.010

1, 2-DICHLOROETHANE <0.010

1, 1-DICHLOROETHENE <0.010
CIS-1,2,-DICHLOROETHENE - <0.010

TRANS-1, 2-DICHLOROETHENE <0.010
1,2~DICHLORCPROPANE <0.010
CIS-1,3-DICHLOROPROPENE <0.010

TRANS-1, 3-DICHLOROPROPENE <0.010

ETHYLBENZENE 0.12

METHYLENE CHLORIDE <0.10
1,1,2,2-TETRACHLOROETHANE <0.010
TETRACHLOROETHENE 0.095

TOLUENE 0.044

1,1, 1-TRICHLOROETHANE 0.091

1,1, 2—-TRICHLOROETHANE <0.010

TRICHLOROETHENE <0.010
TRICHLOROFLUOROMETHANE <0.025

VINYL CHLORIDE <0.025

META & PARA XYLENE 0.46

ORTHO XYLENE 0.19

SURROGATE PERCENT RECOVERIES

BROMOCHLOROMETHANE 73
BROMOFLUOROBENZENE 72

B - 19



/! j\, AnalylicolTechnologies, Inc.

ATI I.D. # 8908-067

VOLATILE ORGANIC
QUALITY CONTRCL DATA

8908-067-4

CLIENT : GEOENGINEERS, INC. SAMPLE I.D.
PROJECT # : 186-101-B4 DATE ANALYZED : 08/17/89
PROJECT NAME : PUGET POWER SAMPLE MATRIX : SOIL
EPA METHOD : 8010/8020 UNITS : mg/Kg
DUP DUP

SAMPLE SPIKE SPIKED 3 SPIKED %
COMPOUND RESULT ADDED SAMPLE REC SAMPLE REC RPD
BENZENE - <0.025 0.600 0.523 87 0.524 87 0
CHLOROBENZENE <0.025 0.600 0.501 84 0.508 85 1
1, 1-DICHLOROETHENE <0.010 0.200 ©0.173 87 0.179; 90 3
TETRACHLOROETHENE 0.339 0.200 0.496 79 0.505 83 2
'TOLUENE 0.029 0.600 0.534 84 0.531 84 1
TRICHLOROETHENE <0.010 0.200 0.199 100 0.209, 105 5
META & PARA XYLENE 0.100 1.10 1.01 83 0.958' 78 5

% Recovery = (Spike Sample Result - Sample Result)
Spike Concentration
RPD (Relative % Difference) = (Sample Result - Duplicate Result)

Average Result

B-20" .




é\’ AnalyticolTechnologies,Inc.

ATI I.D. # 8908-067

FUEL HYDROCARBONS ANALYSIS

DATA SUMMARY

INC.

DATE SAMPLED ¢ N/A
DATE RECEIVED : N/A
DATE EXTRACTED : 08/15/89
DATE ANALYZED : 08/16/89
UNITS : mg/Kg

DILUTION FACTOR : 1

—— e e e = = T —— T T T T Ty et ey e e A S S Y e T — ————— —— s T r—f 8 L8 ML Gt A . Gs G e

CLIENT : GEOENGINEERS,
PROJECT # : 186-101-B4
PROJECT NAME : PUGET POWER
CLIENT I.D. : REAGENT BLANK
SAMPLE MATRIX : SOIL

EPA METHOD : 8015 MODIFIED
COMPCUND

FUEL HYDROCARBONS
HYDROCARBON RANGE
HYDROCARBONS QUANTITATED USING

FUEL HYDROCARBONS
HYDROCARBON RANGE
HYDROCARBONS QUANTITATED USING

B - 21
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é AnadlyticalTechnologies, Inc.

CLIENT
PROJECT #
PROJECT NAME
CLIENT I.D.
SAMPLE MATRIX
EPA METHOD

FUEL HYDROCARBONS ANALYSIS
DATA SUMMARY

GEOENGINEERS, INC.

186-101-B4
PUGET POWER
225-B

SOIL

8015 MODIFIED

ATI I.D. # 8908-067-1

DATE SAMPLED
DATE RECEIVED
DATE EXTRACTED
DATE ANALYZED :
UNITS :
DILUTION FACTOR

08/14/89
08/14/89
08/15/89
08/16/89
I;g/ Kg

———— T B e e ey ey T = T —— = ———— A St At A S i i i i At B R A i e B e A T S ——————— A Tt St o S o b e Tt S T Tt e ——

———— i —— i ) S et e e} At e 8 v v T T e e = A A S ———————— — —— —— — —— ————— ———— —— A R ot Tt Sk S e et St At St et

FUEL HYDROCARBONS
HYDROCARBON RANGE
HYDROCARBONS QUANTITATED USING

FUEL HYDROCARBONS
HYDROCARBON RANGE
HYDROCARBCNS QUANTITATED USING

B - 22
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)! A\, AnclyticalTechnologies, Inc.

ATI I.D. # 8908-067

FUEL HYDROCARBONS
QUALITY CONTROL DATA

CLIENT : GEOENGINEERS, INC. ° CLIENT I.D. : 8908-048-2
PROJECT # : 186-101-B4 'DATE ANALYZED : 08/15/89
PROJECT NAME : PUGET POWER SAMPLE MATRIX : SOIL
EPA METHOD : 8015 MODIFIED UNITS : mg/Kg
DUP DUP

SAMPLE CONC SPIKED % SPIKED %
COMPOUND RESULT SPIKED SAMPLE REC SAMPLE RECOVERY RPD
FUEL
HYDROCARBONS 16 500 519 101 515 100 1

% Recovery = (Spike Sample Result - Sample Result)
Spike Concentration
RPD (Relative % Difference) = (Sample Result - Duplicate Result)

————————————————————————————————— X 100
Average Result
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/! A\, AnalyticolTechnologies, Inc.

ATI I.D. # 8908-067

GENERAL CHEMISTRY RESULTS

CLIENT ! GEOENGINEERS, INC. SAMPLE MATRIX : SOIL
PROJECT # : 186-101-B4
PROJECT NAME : PUGET POWER

—— o o o T s i A A m s Ak A A m A Ak At A h A s s A m A — - Gt G R et e S Gt S M G e b e Gt S ey S e T et e e —

PARAMETER UNITS ~1 -2 -3 -4 -5
PETROLEUM

HYDROCARBONS mg/Kg 1,900 11,000 28 200 22
MOISTURE % 27 26 26 19 ° 26
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)! AK, AnalylicalTechnologies,Inc.

ATI I.D. # 8908-067

GENERAL CHEMISTRY QUALITY CONTROL

CLIENT : GEOENGINEERS, INC. SAMPLE MATRIX : SOIL
PROJECT # ¢ 186-101-B4
PROJECT NAME : PUGET POWER

e o e et Am A A A e e m A A A T oy kR R T T St e e et Gt Em e S v St et e et Gt e o —— Ry 7 b {} AN L e — — — — — — — v

ATI SAMPLE DUP SPIKED SPIKE %
PARAMETER UNITS I.D. RESULT RESULT RPD CONC ADDED REC
PETROLEUM
HYDROCARBONS mg/Kg 8908-067-4 200 200 0 N/A N/A N/A
PETROLEUM
HYDROCARBONS mg/Kg BLANK SPK  N/A N/A N/A 74.5 63.7 117
MOISTURE 3 8908-067-3 26 28 7 N/A N/A N/A

% Recovery = (Spike Sample Result - Sample Result)

Spike Concentration
RPD (Relative % Difference) = (Sample Result - Duplicate Result)

————————————————————————————————— X 100
Average Result

B - 25
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)!f ﬁk, AnolyfiCO|TEChnO|OgieS,lnC. 560 Noches Avenue, S.W., Suite 101, Renton, WA 98055, (206) 228-8335

ATI I.D. ﬁ 8908-075

August 21, 1989

Gecengineers, Inc.
2405 140th Avenue N.E.
Suite 105

Bellevue, WA 98005

Attention : Steve Perrigo

Project Number : 186-101-B4

Project Name : Puget Power Renton

On August 15, 1989 Analytical Technologies, Inc. received five soil
samples for analyses. The samples were analyzed with EPAEmethodology
or equivalent methdds as specified in the attached' analytical

schedule., The results, sample cross reference, and' the quality
control data are enclosed. !

Mar Frederick W. Grothkopp
Sen(dr Project Manager Technical Manager
FWG/tpj
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)! ‘\, AnalyticalTechnologies, Inc.

ATI I.D. # 8908-075
SAMPLE CROSS REFERENCE SHEET

CLIENT : GEOENGINEERS, INC.
PROJECT # : 186-101-B4
PROJECT NAME : PUGET POWER RENTON

o e T e At . e s At A Em T r = o = S o} 8 R Sk Ak S e e Aa e T e T T et e s e i e e e et bt A Y P Y ey by S G s —— — —— —

ATT # CLIENT DESCRIPTION MATRIX DATE SAMPLED
8908-075-1 4224 WW SOIL 08/15/89
8908-075-2 4224 EW SOIL 08/15/89
8908-075-3 4224 SW SOTL 08/15/89
8908-075-4 #224 NW - SOIL 08/15/89
8908-075-5 4224 BASE SOTIL 08/15/89
————— TOTALS —~——=~-
MATRIX # SAMPLES
SOIL 5

— o o — i —— A G A s = ——— — e e E—————

The samples from this project will be disposed of in thirty (30) days
from the date of this report. If an extended storage period is
required, please contact our sample control department before the

scheduled disposal date.
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)! Ak, AnalyticalTechnologies,inc.

ATI I.D. # 8908-075
ANALYTICAL SCHEDULE

CLIENT GEOENGINEERS, INC.
PROJECT # 186-101-B4 L
PROJECT NAME : PUGET POWER RENTON

—— - ———— ———————————— — — — 3 by et Sk S S —— ot o} o i oy T8 Sh Bk L LA LS T W et Gt Se S e M e G G M e S —— e G St i

ANALYSIS TECHNIQUE REFERENCE/METHOD
PURGEABLE HALOCARBONS GC/HALL EPA 8010
PURGEABLE AROMATICS GC/PID EPA 8020

FUEL HYDROCARBONS GC/FID EPA 8015 MODIFIED
PETROLEUM HYDROCARBCNS IR EPA 418.1

MOISTURE GRAVIMETRIC METHOD 7-2.2
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):! !k. AnalyticalTechnologies, Inc.

ATI I.D. # 8908-075

VOIATILE ORGANIC ANALYSIS
DATA SUMMARY

CLIENT : GEOENGINEERS, INC. DATE SAMPLED : N/A
PROJECT # : 186-101~B4 DATE RECEIVED : N/A
PROJECT NAME : PUGET POWER RENTON DATE EXTRACTED : 08/16/89
CLIENT TI.D. : REAGENT BLANK DATE ANALYZED : 08/16/89
SAMPLE MATRIX : SOIL UNITS : mg/Kg
EPA METHOD : 8010/8020 DILUTION FACTOR : 1
RESULTS BASED ON DRY WEIGHT

COMPOUND RESULT

BENZENE <0.025
BROMODICHLOROMETHANE <0.010

BROMOFORM <0.010

BROMOMETHANE <0.025

CARBCN TETRACHLORIDE <0.010

CHLOROBENZENE <0.025

CHLORCETHANE <0.025

CHLOROFORM <0.010

CHLORCMETHANE <0.100
DIBROMOCHLOROMETHANE <0.010
1,2-DICHLOROBENZENE <0.025
1,3-DICHLOROBENZENE <0.025
1,4-DICHLOROBENZENE <0.025
1,1-DICHLOROETHANE <0.010
1,2-DICHLORCETHANE ) <0.010

1, 1-DICHLOROETHENE <0.010
CIS-1,2,-DICHLOROETHENE <0.010

TRANS-1, 2-DICHLOROETHENE <0.010
1,2-DICHLOROPROPANE <0.010

CIS-1, 3-DICHLOROPRCPENE <0.010
TRANS-1,3-DICHLOROPROPENE <0.010

ETHYLBENZENE <0.025

METHYLENE CHLORIDE <0.050
i,1,2,2-TETRACHLOROETHANE <0.010
TETRACHLOROETHENE <0.010

TOLUENE <0.025
1,1,1-TRICHLOROETHANE <0.010
1,1,2-TRICHLOROETHANE <0.010
TRICHLORCETHENE <0.010
TRICHLOROCFLUOROMETHANE <0.025

VINYL CHLORIDE <0.025

META & PARA XYLENE <0.025

ORTHO XYLENE <0.025

SURROGATE PERCENT RECOVERIES

BROMOCHLOROMETHANE 97
BROMOFLUOROBENZENE 101
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)! Ak, AnalyficalTechnologies, Inc.

ATI I.D. # 8908-075-5
|

VOLATILE ORGANIC ANALYSIS
DATA SUMMARY |

CLIENT : GEOENGINEERS, INC. DATE SAMPLED : 08/15/89

PROJECT # : 186-101-B4 DATE RECEIVED . : 08/15/89
PROJECT NAME : PUGET POWER RENTON DATE EXTRACTED' : 08/16/89
CLIENT I.D. : #224 BASE DATE ANALYZED : 08/16/89
SAMPLE MATRIX : SOIL UNITS : mg/Kg
EPA METHOD : 8010/8020 DILUTION FACTOR : 1
RESULTS BASED ON DRY WEIGHT

COMPOUND RESULT
' BENZENE <0.025
BROMODICHLOROMETHANE <0.010

BROMOFORM <0.010

BROMOMETHANE <0.025

CARBON TETRACHLORIDE <0.010 |
CHLOROBENZENE <0.025 |
CHLOROETHANE <0.025

CHLOROFORM <0.010

CHIOROMETHANE <0.100 ;
DIBROMOCHILOROMETHANE <0.010 '
1,2~DICHILOROBENZENE <0.025
1,3-DICHLOROBENZENE : <0.025

1, 4-DICHLOROBENZENE <0.025

1, 1-DICHLOROETHANE <0.010

1, 2-DICHLOROCETHANE <0.010
1,1~-DICHLOROETHENE ; <0.010
CIS-1,2,-DICHLOROETHENE <0.010

TRANS -1, 2-DICHLOROETHENE <0.010

1, 2-DICHLOROPROPANE <0.010 I
CIS-1,3-DICHLOROPROPENE <0.010

TRANS-1, 3~DICHLOROPROPENE <0.010

ETHYLBENZENE <0.025

METHYLENE CHLORIDE <0.050
1,1,2,2-TETRACHLOROETHANE <0.010
TETRACHLOROETHENE 0.022

TOLUENE <0.025

1,1, 1-TRICHLOROETHANE <0.010

1,1, 2-TRICHLOROETHANE <0.010

TRICHLOROETHENE <0.010
TRICHLOROFLUOROMETHANE <0.025

VINYL CHLORIDE <0.025

META & PARA XYLENE <0.025

ORTHO XYLENE <0.025

SURROGATE PERCENT RECOVERIES

BROMOCHLOROMETHANE 88
BROMOFLUOROBENZENE 89
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. )&K, AnalyticolTechnologies, Inc.

ATI I.D. # 8908-075

VOLATILE ORGANIC
QUALITY CONTROL DATA

INC.

SAMPLE I.D. : BLANK 8/2
DATE ANALYZED : 08/15/89
SAMPLE MATRIX : SOIL

—— ot o . o e o ot b e At i A . S — T kG M e e e ey Tt et e e M R W TR R e e ey $t G L e —

CLIENT : GEOENGINEERS,
PROJECT $# : 186-101-B4
PROJECT NAME : PUGET POWER RENTON
¥ EPA METHOD 8010/8020
SAMPLE
COMPOUND RESULT
: BENZENE <0.025
CHLOROBENZENE <0.025
, 1, 1-DICHLOROETHENE <0.010
; TETRACHLOROETHENE <0.010
TOLUENE <0.025
- TRTICHLOROETHENE <0.010
‘ META & PARA XYLENE <0.025

% Recovery = (Spike Sample Result - Sample Result)

Spike Concentration

RPD (Relative % Difference)

UNITS : mg/Kg
DUP DUP
SPIKED % SPIKED %

SAMPLLE REC SAMPLE REC RPD
0.620 103 N/A N/A N/A
0.638 106 N/A N/A N/A
0.183 92  N/A N/A N/A
0.223 112 N/A N/A N/A
0.638 106 N/A N/A/ N/A
0.212 106 N/A N/A N/A
1.15 105 N/A N/A N/A

= (Sample Result - Duplicate Result)
————————————————————————————————— X 100

B - 33

Average Result



)5 i\, AndlyticalTechnologies, Inc.

ATI I.D.

FUEL HYDROCARBONS ANALYSIS

DATA SUMMARY

DATE SAMPLED
DATE RECEIVED
DATE EXTRACTED
DATE ANALYZED
UNITS

DILUTION FACTOR

B908-075

N/A
N/A
08/16/89
08/16/89
mng/Kg

1

CLIENT : GEOENGINEERS, INC.
PROJECT # : 186-101-B4

PROJECT NAME : PUGET POWER RENTON
CLIENT I.D. : REAGENT BLANK
SAMPLE MATRIX : SOIL

EPA METHOD : 8015 MODIFIED

FUEL HYDROCARBONS
HYDRCCARBON RANGE
HYDROCARBONS QUANTITATED USING

FUEL: HYDROCARBONS

HYDROCARBON RANGE
HYDROCARBONS QUANTITATED USING

B - 34
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GASOLINE

<5

DIESEL



)! g\ AnalyticalTechnologies, inc.

ATI I.D. # 8908-075-5

r“ FUEL HYDROCARBONS ANALYSIS
DATA SUMMARY

CLIENT : GEOENGINEERS, INC. DATE SAMPLED
PROJECT # : 186-101-B4 DATE RECEIVED
PROJECT NAME : PUGET POWER RENTON DATE EXTRACTED
CLIENT I.D. : #224 BASE DATE ANALYZED
SAMPLE MATRIX : SOIL UNITS
EPA METHOD : 8015 MCDIFIED DILUTION FACTOR

‘ COMPOUND RESULT
FUEL HYDROCARBONS <25
HYDROCARBON RANGE -

-, HYDROCARBONS QUANTITATED USING GASOLINE
FUEL HYDROCARBONS 2,400

- HYDROCARBON RANGE Cle - C26

o HYDROCARBONS QUANTITATED USING DIESEL

B - 35
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08/15/89
08/16/89
08/16/89
gg/Kg



)! g\, AnalyticalTechnologies,Inc.

ATI I.D. # 8908-075

FUEL HYDROCARBONS
QUALITY CONTROL DATA

CLIENT : GEOENGINEERS, INC. CLIENT I.D. : 8908-065-2
PROJECT # : 186-101-B4 DATE ANALYZED : 08/18/89
PROJECT NAME : PUGET POWER RENTON SAMPLE MATRIX : SOIL
EPA METHOD : 8015 MODIFIED UNITS : mg/Kg
DUP DUP
SAMPLE CONC SPIKED % SPIKED %
COMPOUND RESULT SPIKED SAMPLE REC SAMPLE RECOVERY RPD
FUEL .
HYDROCARBONS 5 500 395 78 391 77 1
% Recovery = (Spike Sample Result - Sample Result) ,
————————————————————————————————————— X 100

Spike Concentration

RPD (Relative % Difference) = (Sample Result - Duplicate Result)

B - 36
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)! Ak AnclyticolTechnologies,Inc.

ATI I.D. # 8908-075

GENERAL CHEMISTRY RESULTS

CLIENT : GEOENGINEERS, INC. SAMPLE MATRIX : SOIL

PROJECT # : 186-101-B4
PROJECT NAME : PUGET POWER RENTON

———— o St S e St Gt ot et St it e o e T W ey ot $n e AE e Ak As . T S o e s S M T A fea A S Mt e et e T M M e S A S Ay e A . —

PARAMETER UNITS -1 -2 -3 -4 -5
PETROLEUM

HYDROCARBONS mg/Kg <1l.0 590 130 100 3,900
MOISTURE % - - - - 22
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ék__" AnalyticolTechnologies, Inc.

ATI I.D. # 8908-075 -

|
GENERAL CHEMISTRY QUALITY CONTROL

|

CLIENT ¢ GECENGINEERS, INC. SAMPLE MATRIX : SOIL
PROJECT # : 186-101-B4 E
PROJECT NAME : PUGET POWER RENTON

ATI SAMPLE DUP SPIKED SPIKE %
PARAMETER UNITS TI.D. RESULT RESULT RPD CONC ADDED REC
PETROLEUM
HYDROCARBONS mg/Kg 8908-073-1 260 230 12 N/A N/A N/A
PETROLEUM
HYDROCARBONS mg/Kg BIANK SPK  N/A N/A N/BA 64.3 63.4 101
MOISTURE % 8908-069-5 6.9 6.4 8 N/A N/A N/A

o,

% Recovery = (Spike Sample Result - Sample Result)
Spike Concentration
RPD (Relative % Difference) = (Sample Result - Duplicate Result)

————————————————————————————————— X 100
{ Average Result

B - 38
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a )! é\:: AnolyﬁcolTechnologieS,|nc. 560 Naches Avenue, S.W.. Suite 101, Renton, WA 98058, (206) 228-8335

ATI I.D. # 8908-111

GeoEngineers

August 25, 1989 AUG 5 O 1989
Routmng e e eeemperrararese (|
.................. 0 SRROPI RS A

GecEngiheers, Inc.
2405 140th Avenue N.E.
Suite 105

Bellevue, WA 98005

Attention : Steve Perrigo
- Project Number : 186-101-B4
Project Name : Puget Power Renton

on August 22, 1989 Analytical Technologies, Inc. received four soil

samples for analyses. The sanples were analyzed with EPA
methodology or equivalent methods as specified in the attached
analytical schedule. The results, sample cross reference, and the

guality control data are enclosed.

1lva Frederick W. Grothkopp
or Project Manager Technical Manager

| 7%? 4 Fodowhilntopy

FWG/hbb

B —- 41



)! ]k, AnalyticalTechnologies, Inc.

ATI I.D. # 8908-111

SAMPLE CROSS REFERENCE SHEET

CLIENT : GEOENGINEERS, INC.

PROJECT # : 186—-101-B4

PROJECT NAME : PUGET POWER RENTON

e e e e o b " s a W R e v e At S Ao A S e e e e Tt St S T e kA A Sy e e e e e e e A e At G B M v R A e e e e e

ATI # CLIENT DESCRIPTION MATRIX DATE SAMPLED
8908-111-1 4224 EW1 SOIL 08/22/89
8908-111-2 4224 Bl SOIL 08/22/89
8908-111-3 4225 NW1 SOIL 08/22/89
8908-111-4 4225 Bl SOTIL 08/22/89
I
————— TOTALS -~~~
MATRIX 4 SAMPLES
SOIL 4

— - e —— — e T ———————— ot T Ak e} e ek k.

The samples from this project will be disposed of in thifty (30} days

from the date of this
required, please contact
scheduled disposal date.

report. If
our sample

B - 42

an extended storage pericd is
control department before the



)! *\, AnalylicaiTechnologies, Inc.

ATI I.D. # 8908-111
ANALYTICAL SCHEDULE

CLIENT : GEOENGINEERS, INC.

PROJECT # ¢ 186-101-B4
PROJECT NAME : PUGET POWER RENTON

o ot ——— T = S St S S Aee N e = e o T —d o ek S Sk M e Y T i S A Few Mt e et Tt et et s Gt et M i R P e W Sy T At e T M —f — T —— —

PETROLEUM HYDROCARBONS IR EPA 418.1

B. - 43



)! Ak, AndlyticalTechnologies,inc.

ATI I.D. # 8908-111

GENERAL CHEMISTRY RESULTS

|

CLTENT : GEOENGINEERS, INC. SAMPLE MATRIX : SOIL
PROJECT # : 186-101-B4
PROJECT NAME : PUGET POWER RENTON

PARAMETER UNITS -1 -2 -3 -4
PETROLEUM
HYDROCARBONS mg/Kg 150 29 19 1.8

B - 44



L )! ;\, AnalylicalTechnologies, Inc.

‘ ATI XI.D. # 8908-111
GENERAI, CHEMISTRY QUALITY CONTROL

CLIENT : GEOENGINEERS, INC, SAMPLE MATRIX : SOIL
PROJECT # ¢ 186-101-B4
PROJECT NAME : PUGET POWER RENTON

ATT SAMPLE DUP SPIKED SPIKE &%
PARAMETER UNITS I.D. RESULT RESULT RPD CONC ADDED REC
PETROLEUM
- HYDROCARBONS mg/Kg 8908-101-1 120 130 8 N/A N/A N/A
o PETROLEUM
HYDROCARBONS mg/Kg BLANK SPIKE N/A N/A N/A 70.6 63.7 110

% Recovery = (Spike Sample Result - Sample Result)

RPD (Relative % Difference) = (Sample Result - Duplicate Result)

Lo
¥

- Average Result
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)! é\, AnalyTicoITechnologiés,lnc.

A

September 8, 1989

GeoEngineers, Inc.
2405 140th Ave. N.E.
Suite 105

Bellevue, WA 98005

Attention : Kathy Killman

Project Number : 186-101-B4

5

560 Naches Avenue, S.W., Suite 101, Renton, WA 98085, (206) 228-8335

ATI I.D. # 8908-130

GeoEngineers

SEP 11 198Y

Project Name : Puget Power Renton

Oon August 24, 1989 Analytical Technologies, Inc. received two soil
samples and one product sample for analyses. The samples were
analyzed with EPA methodology or equivalent methods as specified’ in
the attached analytical schedule. The results, sample cross
reference, and the quality control data are enclosed.

Mary
Seni Prgject Manager

FWG/hbb

Frederick W. Grothkopp
Technical Manager
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)! “\ AnalyticalTechnologies,Inc.

ATT I.D. # 8908-130
SAMPLE CROSS REFERENCE SHEET

CLIENT : GEOCENGINEERS, INC.
PROJECT # : 186-101-B4
PROJECT NAME : PUGET POWER RENTON

= e = = = = T = R ErE T T v ey = vk Ak S ———— T T Tt A A S T e et B W e e v Yy W Sy S G S S P Y —— ——

ATI # CLIENT DESCRIPTION MATRIX DATE SAMPLED
8908-130-1 4224 SW 1 SOIL 08/24/89
8908-130-2 4224 WW 1 SOIL 08/24/89
8908-130-3 HYDRAULIC FLUID TANK PRODUCT 08/28/89
————— TOTALS ————=

MATRIX # SAMPLES

SOIL 2

PRODUCT 1

ATI STANDARD DISPOSAL PRACTICE

______________________________ |
The samples from this project will be disposed of in thirty (30) days
from the date of this report. If an extended storage period is
required, please contact our sample control department before the

scheduled disposal date.
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)! ]\, AnalyticolTechnologies,inc.

ATI I.D. # 8908-130

ANALYTICAL SCHEDULE

r

CLIENT : GEOENGINEERS, INC.
PROJECT # : 186-101-B4
PROJECT NAME : PUGET POWER RENTON

ANALYSIS TECHNIQUE REFERENCE/METHOD
PURGEABLE HALOCARBONS GC/HALL EPA 8010
PURGEABLE.AROMATICS GC/PID EPA 802C

FUEL HYDROCARBONS GC/FID EPA 8015 MODIFIED
PETROLEUM HYDROCARBONS IR EPA 418.1
MOISTURE GRAVIMETRIC METHOD 7-2.2

B - 49



}!!k: AnalyticalTechnologies,inc.

VOLATILE ORGANIC ANALYSIS

DATA SUMMARY

ATI I.D. # 8908-130

DATE SAMPLED : N/A
DATE RECEIVED > N/A
DATE EXTRACTED : 08/28/89
DATE ANALYZED : 08/31/89
UNITS : mg/Kg

DILUTION FACTOR : 1

o oy 8 A} Ay I s s e s S As Es A Em e e Eu e e e s e M v S ey A Gt G G S T ot T Sl e W S Sy Y b i i A A Sa e e s s e

CLIENT : GEOENGINEERS,
PROJECT # : 186-101-B4

PROJECT NAME : PUGET POWER RENTON
CLIENT T.D. : REAGENT BLANK
SAMPLE MATRIX : SOIL

EPA METHOD : 8010/8020

RESULTS BASED ON DRY WELGHT
COMPOUND

BENZENE

BROMODICHLOROMETHANE

BROMOFORM

BROMOMETHANE

CARBON TETRACHLORIDE

CHLOROBENZENE

CHLOROETHANE

CHLOROFORM

CHLOROMETHANE

DIBROMOCHLOROMETHANE

1, 2-DICHLOROBENZENE
1,3-DICHLOROBENZENE
1,4-DICHLOROBENZENE
1,1-DICHLOROETHANE

1, 2~DICHLOROETHANE

1, 1-DICHLOROETHENE
CIS-1,2,-DICHL.OROETHFNE
TRANS-1, 2-DICHLOROETHENE
1, 2-DICHLOROPROPANE
CIS-1,3-DICHLOROPROPENE
TRANS-1, 3-DICHLOROPROPENE
ETHYLBENZENE

METHYLENE CHLORIDE
1,1,2,2~TETRACHLOROETHANE
TETRACHLOROETHENE
TOLUENE

1,2, 1-TRICHLOROETHANE
1,1,2-TRICHLOROETHANE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE
VINYL CHLORIDE

META & PARA XYLENE

ORTHO XYLENE

SURROGATE PERCENT RECOVERIES

BROMOCHLOROMETHANE
BROMOFLUOROBENZENE

92
76



).A\. AndlyticalTechnologies,inc. .

ATI I.D. # 8908-130-1

VOLATILE ORGANIC ANALYSIS
DATA SUMMARY

CLIENT : GEOENGINEERS, INC. DATE SAMPLED : 08/24/89
PROJECT # : 186-101-B4 DATE RECEIVED : 08/24/89
PROJECT NAME : PUGET POWER RENTON DATE EXTRACTED : 08/28/89
CLIENT I.D. : #224 SW 1 DATE ANALYZED : 08/31/8%9
SAMPLE MATRIX : SOIL UNITS : mg/Kg
EPA METHOD : 8010/8020 DILUTION FACTOR : 1
RESULTS BASED ON DRY WEIGHT

COMPOUND RESULT

BENZENE <0.025
BROMODICHLOROMETHANE <0.010

BROMOFORM <0.010

BROMOMETHANE <0.025

CARBON TETRACHLORIDE <0.010

CHLOROBENZENE <0.025

CHLOROETHANE <0.025

CHI.OROFORM <0.010

CHLOROMETHANE <0.10
DIBROMOCHLOROMETHANE 0.032

1, 2-DICHLOROBENZENE <0.025
1,3~DICHLOROBENZENE <0.025

1, 4-DICHLOROBENZENE <0.025

1, 1-DICHLOROETHANE <0.010

1, 2-DICHLOROETHANE . <0.010

1, 1~-DICHLOROETHENE <0.010
CIS-1,2,~DICHLOROETHENE <0.010

TRANS-1, 2~DICHLOROETHENE <0.010

1, 2-DICHLOROPROPANE <0.010
CIS-1,3-DICHLOROPROPENE <0.010

TRANS-1, 3-DICHLOROPROPENE <0.010

ETHYLBENZENE <0.025

METHYLENE CHLORIDE <0.10
1,1,2,2-TETRACHLOROETHANE <0.010
TETRACHLOROETHENE <0.010

TOLUENE <0.025

1,1, 1-TRICHLOROETHANE <0.010 .

1,1, 2-TRICHLOROETHANE <0.010

TRICHLOROETHENE <0.010
TRICHLOROFLUOROMETHANE <0.025

VINYL CHLORIDE <0.025

META & PARA XYLENE 0.029

ORTHO XYLENE 0.071

SURROGATE PERCENT RECOVERIES

BROMOCHLOROMETHANE 88
BROMOFLUOROBENZENE 66
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)! Ak, AnalyticolTechnologies, Inc.

ATI I.D. # 8908-130

VOLATILE CORGANIC
QUALITY CONTROL DATA

INC.

SAMPLE I.D.
DATE ANALYZED
SAMPLE MATRIX
UNITS

&

CLIENT : GECENGINEERS,
PROJECT # 186-101-B4
PROJECT NAME : PUGET POWER RENTON
EPA METHOD : 8010/8020
SAMPLE
COMPOUND RESULT
BENZENE <0.025
CHLORCBENZENE <0.025
1,1-DICHLOROETHENE <0.010
TETRACHLOROETHENE <0.010
TOLUENE <0.025
TRICHLOROETHENE <0.010
META & PARA XYLENE <0.025

DUP
SPIKED

0.519 87 N/A
0.509 85 N/A
0.183 92 N/A
0.202 101 N/A
0.525 88 N/A
0.201 101 N/A
0.896 82 N/A

% Recovery = (Spike Sample Result - Sample Result)

RPD (Relative % Difference)

Spike Concentration

% SPIKED
SAMPLE REC SAMPLE

(Sample Result - Duplicate Result)

e e — S S iw e e T v et e A —— ——— —

BLANK 8/28
09/01/89
SOIL
mg/Kg
DUP
REC RPD
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
]
[
X 100

B - 52
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)! “K, AnalyticalTechnologies,inc.

ATI I.D. # 8908-130

- FUEL HYDROCARBONS ANALYSIS
| DATA SUMMARY

o CLIENT : GEOENGINEERS, INC. DATE SAMPLED : N/A

‘ PROJECT # : 186-101-B4 DATE RECEIVED : N/A
PROJECT NAME : PUGET POWER RENTON DATE EXTRACTED : 08/28/89

o CLIENT I.D. : REAGENT BLANK DATE ANALYZED : 08/29/89
SAMPLE MATRIX : SOIL UNITS : mg/Kg
EPA METHOD ¢ 8015 MODIFIED DILUTION FACTOR : 1
COMPOUND RESULT
FUEL HYDROCARBONS <5
HYDROCARBON RANGE -
HYDROCARBONS QUANTITATED USING GASOLINE
FUEL HYDROCARBONS <5

- HYDROCARBON RANGE -

o HYDROCARBONS QUANTITATED USING DIESEL
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)! AK, AnglyticolTechnologies,Inc.

|
ATI I.D. # 8908-130-1

FUEL HYDROCARBONS ANALYSIS

DATA SUMMARY

DATE SAMPLED
DATE RECEIVED
DATE EXTRACTED
DATE ANALYZED
UNITS

DILUTICN FACTOR

08/24/89
08/24/89
08/28/89
08/30/89
mg/Kg

20

CLIENT : GEOENGINEERS, INC.
PROJECT # : 186-101-B4

PROJECT NAME : PUGET POWER RENTON
CLIENT I.D. : #2224 SW 1

SAMPLE MATRIX : SOIL

EPA METHOD : 8015 MODIFIED

FUEL HYDROCARBONS
HYDROCARBON RANGE
HYDROCARBONS QUANTITATED USING

FUEL HYDROCARBONS

HYDROCARBON RANGE
HYDROCARBONS QUANTITATED USING

B - 54
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GASOLINE

16,000
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DIESEL



):! !K AnalyticalTechnologies,inc.

ATI I.D. # 8908-130-2

FUEL HYDROCARBONS ANALYSIS
DATA SUMMARY

CLIENT : GEOENGINEERS, INC. DATE SAMPLED : 08/24/89
PROJECT # : 186-101-B4 DATE RECEIVED : 08/24/89
PROJECT NAME : PUGET POWER RENTON DATE EXTRACTED : 08/28/89
CLIENT I.D. : $#224 WW 1 DATE ANALYZED : 08/30/89
SAMPLE MATRIX : SOIL UNITS : mg/Kg
EPA METHOD : 8015 MODIFIED : DILUTION FACTOR : 10
COMPOUND RESULT

FUEL HYDROCARBONS <50

HYDROCARBON RANGE -

HYDROCARBONS QUANTITATED USING GASOLINE

FUEL HYDROCARBONS 5,700

HYDROCARBON RANGE Cl6 - C26

HYDROCARBONS QUANTITATED USING DIESEL
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ATI I.D. # 8908-130-3

FUEL HYDROCARBONS ANALYSIS
DATA SUMMARY

CLIENT : GEOENGINEERS, INC. DATE SAMPLED
PROJECT # : 186-101—-B4 DATE RECEIVED :
PROJECT NAME : PUGET POWER RENTON DATE EXTRACTED E:
CLIENT I.D. : HYDRAULIC FLUID TANK DATE ANALYZED | :
SAMPLE MATRIX : PRODUCT UNITS :
EPA METHQD : 8015 MODIFIED DILUTICN FACTCR
COMPOUND RESULT

FUEL HYDROCARBONS <9,600
HYDROCARBON RANGE -

HYDROCARBONS QUANTITATED USING GASOLINE

FUEL HYDROCARBONS . 650,000
HYDROCARBON RANGE Cl6 — C26
HYDROCARBONS QUANTITATED USING DIESEL

B - 56

08/28/89
08/24/89
N/A
08/29/89
ppm

1900
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CLIENT
PROJECT #
PROJECT NAME
EPA METHOD

ATT TI.

FUEL HYDROCARBONS
QUALITY CONTROL DATA

GEOENGINEERS,
186-101-B4

INC.

PUGET POWER RENTON

8015 MODIFIED

SAMPLE I.D.
DATE ANALYZED
SAMPLE MATRIX
UNITS

D. # 8908-130

’

8908-134-3
09/07/89
SOIL
ng/Kg

SAMPLE CONC
RESULT SPIKED

SPIKED
SAMPLE

bUP
SPIKED
SAMPLE

FUEL
HYDROCARBONS

<5 500

417

83

426

% Recovery = (Spike Sample Result - Sample Result)

RPD (Relative

2.

> Difference) =

Spike Concentration

85 2

(Sample Result - Duplicate Result)

B - 57

Average Result

X 100
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ATI I.D. # 8908-130
GENERAL CHEMISTRY RESULTS

‘CLIENT : GEOCENGINEERS, INC. SAMPLE MATRIX : SOIL
PROJECT # 186-101-B4
PROJECT NAME : PUGET POWER RENTON

— St e e T Tl Y T o T T ey kA L ———— ——— Tt t A A S S — T S At A e dw Yt A M S W et et e G e S e A 4t M e e e

PARAMETER UNITS -1 -2
PETROLEUM

HYDROCAREBOCNS ng/Kg 52,000 21,000
MOISTURE % 9.2 -
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.)! A\, AnalyticolTechnologies,Inc.

ATI I.D. # 8908-130

GENERAL CHEMISTRY QUALITY CONTROL

CLIENT : GECENGINEERS, INC. SAMPLE MATRIX : SOIL
PROJECT # : 186-101-B4
PROJECT NAME : PUGET POWER RENTON

= = ) — e 8 S k. Sk A Sk Sk Sk ek ek A e ok o R S i . A e et At e e S A e A A e e o T s Gt Gt et et St G e G B B S e e e —

ATI SAMPLE DUP SPIKED SPIKE %

PARAMETER UNITS I.D. RESULT RESULT RPD CONC ADDED REC
PETROLEUM )

HYDROCARBONS mg/Kg 8908-127~1 62,000 64,000 3 N/A N/A N/A
PETROLEUM

HYDROCARBONS mg/Kg BLANK SPIKE N/A N/A N/A 65.0 63.1 103
MOISTURE % 8908-149-1 26 27 4 N/A N/A N/A
MOISTURE % 8908-134~4 17 17 0 N/A N/A N/A

% Recovery = (Spike Sample Result ~ Sample Result)

Spike Concentration
RPD (Relative % Difference) = (Sample Result - Duplicate Result)

————————————————————————————————— X 100
Average Result
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):! 'A.K:: AnolyficolTechnologies,Inc. 560 Naches Avenue, S.W., Suite 101, Renton, WA 98055, (206) 228-8335

ATI I.D. # 8908-158

September 15, 1989 ‘
D t_
B

..............................................................

GeoEngineers, Inc. .
2405 140th Ave. N.E. ‘ {
Suite 105 ' ‘
Bellevue, WA 98005 ' ‘

Attention : Kathy Killman L
Project Number : 186-101-B4

|
Project Name : Puget Power !

l
On August 30, 1989 Analytical Technologies, Inc. received one soil
sample for analyses. The sample was analyzed with EPA methodology
or equivalent methods as specified in +the attached analytical
schedule. The results, sample cross reference, and the quality .
control data are enclosed. -

Donna M. McKinney ' Frederick W. Grothkopp
Project Manager Technical Manager )
FWG/nah .

B - 64



)! Ak, AnalyticalTechnologies,Inc.

ATI I.D. # 8908-158
SAMPLE CROSS REFERENCE SHEET

CLIENT : GEOENGINEERS, INC.
PROJECT # : 186-101-B4
PROJECT NAME : PUGET POWER

e e i o rd T T T T Yy $h A A} Ak s —— = et S S A i —— T A S M . T (St e et St St W T Fh i M e e —

ATI # CLIENT DESCRIPTION MATRIX DATE SAMPLED
8908-158-1 STOCK-C SOIL 08/30/89
————— TOTALS -—~-~-
MATRIX # SAMPLES
SOIL 1

The samples from this project will be disposed of in thirty (30) days
from the date of this report. If an extended storage period is
required, please contact our sample control department before the
scheduled disposal date.

"B - 65
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ATI I.D. # 8908-158
ANALYTICAL SCHEDULE

CLIENT : GEOENGINEERS, INC.
PROJECT # : 186-101-B4
PROJECT NAME : PUGET POWER

e o e e A o s e A ——— S+ A S = T b ek Sk ek S e S S S P T S S T Yt A e M Tt S LS S e Gem S e G ame Mme M e e A A Al S e e

ANALYSIS TECHNIQUE REFERENCE/METHOD
PURGEABLE HALOCARBONS GC/HALL - EPA 8010
PURGEABLE AROMATICS GC/PID EPA 8020
POLYCHLORINATED BIPHENYLS (PCBs) GC/ECD EPA 8080
ARSENIC AA/GF EPA 7060
BARIUM AA/F EPA 7080
CADMIUM AA/F EPA 7130
CHROMIUM AA/F EPA 7150
LEAD , AA/F EPA 7420
MERCURY AA/COLD VAPOR  EPA 7471
SELENTUM ’ AA/GF EPA 7740
SILVER ' AA/F EPA 7760
PETROLEUM HYDROCARBONS IR EPA 418.1
MOISTURE GRAVIMETRIC METHOD 7-2.2
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ATI I.D. # 8908-~158

VOLATILE ORGANIC ANALYSIS
DATA SUMMARY

CLIENT : GEOENGINEERS, INC. DATE SAMPLED : N/A
PROJECT # : 186-101-B4 DATE RECEIVED : N/A
PROJECT NAME : PUGET POWER DATE EXTRACTED : 09/08/89
CLIENT I.D. : REAGENT BLANK DATE ANALYZED : 09/08/89
SAMPLE MATRIX : SOIL UNITS : mg/Kg
EPA METHOD : 8010/8020 DILUTION FACTOR : 1
RESULTS BASED ON DRY WEIGHT

COMPOUND RESULT

BENZENE <0.025
BROMODICHLOROMETHANE <0.010

BROMOFORM <0.010

BROMOMETHANE <0.025

CARBON TETRACHLORIDE <0.010 -
CHLOROBENZENE <0.025

CHLOROETHANE <0.025

CHLORCFORM <0.010

CHLORCMETHANE <0.100
DIBROMOCHLOROMETHANE <0.010
1,2-DICHLOROBENZENE <0.025
1,3-DICHLOROBENZENE <0.025
1,4~DICHLOROBENZENE <0.025

1, 1-DICHLOROETHANE <0.010
1,2-DICHLOROETHANE <0.010

1, 1-DICHLOROETHENE ’ <0.010
CIS-1,2,-DICHLORCETHENE <0.010

TRANS-1, 2-DICHLOROETHENE <0.010
1,2-DICHLOROPROPANE <0.010
CIS-1,3-DICHLOROPROPENE <0.010

TRANS-1, 3-DICHLOROPROPENE <0.010

ETHYLBENZENE <0.025

METHYLENE CHLORIDE <0.050
1,1,2,2-TETRACHLOROETHANE <0.010
TETRACHLOROETHENE <0.010

TOLUENE <0.025
1,1,1-TRICHLOROETHANE <0.010
1,1,2-TRICHLOROETHANE <0.010

TRICHLOROETHENE <0.010
TRICHLOROFLUOROMETHANE <0.025

VINYI, CHLORIDE <0.025

META & PARA XYLENE <0.025

ORTHO XYLENE <0.025

SURROGATE PERCENT RECOVERIES

BROMOCHLOROMETHANE 88
BROMOFLUOROBENZENE 105

B - 67



)ﬁ Ak. AnalyticolTechnologies, Inc.

ATI I.D. #

VOLATILE ORGANIC ANALYSIS

DATA SUMMARY

INC.

DATE SAMPLED
DATE RECEIVED
DATE EXTRACTED
DATE ANALYZED
UNITS

DILUTION FACTCR

8908-158-1

08/30/89
08/30/89
09/08/89
09,/08/89
mg/Kg

1

o — — - ¢ S A M e S ————— At St S RA A M= Em M Eu Ty S Rk AR M Tt Sy s e e S S T St S i T e M T ——— S 8t At Gm e e

e ——— ———— — ——— - ) e At Ak S A S . - o T e S A A T S 8 et A T o i A S — —— At — — T S T G Gt et e S e 8 S S St fem At mem

CLIENT : GEOENGINEERS,
PROJECT # : 186-101—-B4
PROJECT NAME : PUGET POWER
CLIENT I.D. : STOCK-C
SAMPLE MATRIX : SOIL

EPA METHOD : 8010/8020
RESULTS BASED ON DRY WEIGHT
COMPOUND

BENZENE
BROMCDICHLOROMETHANE
BROMOFORM

BROMOMETHANE

CARBON TETRACHLORIDE
CHLOROBENZENE

CHLOROETHANE

CHLOROFORM

CHLOROMETHANE
DIBROMOCHLOROMETHANE

1,2-DICHLOROBENZENE
1,3-DICHLOROBENZENE
1,4~-DICHLOROBENZENE

1, 1-DICHLOROETHANE

1, 2-DICHLOROCETHANE

1, 1~-DICHLORCETHENE
CIS-1,2,-DICHLOROETHENE
TRANS-1, 2-DICHLOROETHENE
1, 2-DICHLOROPROPANE
CIS-1,3-DICHLOROPROPENE
TRANS~1, 3—-DICHLOROPROPENE
ETHYLBENZENE

METHYLENE CHLORIDE
1,1,2,2-TETRACHLOROETHANE
TETRACHLOROETHENE

TOLUENE

1,1, 1-TRICHLOROETHANE
1,1, 2-TRICHLOROETHANE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE
VINYL, CHLORIDE

META & PARA XYLENE

ORTHO XYILENE

SURRCGATE PERCENT RECOVERIES

BROMOCHLOROMETHANE
BROMOFLUOROBENZENE

B - 68

<0.025
<0.010
<0.010
<0.025
<0.010
<0.025
<0.025
<0.010
<0.100
<0.010
<0.025
<0.025
<0.025
<0.010
<0.010
<0.010
<0.010
<0.010
<0.010
<0.010
<0.010
<0.025
<0.050
<0.010
0.045

<0.025
<0.010
<0.010
<0.010
<0.025
<0.025
0.041

<0.025

75
101
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ATI I.D. # 8908-158

VOLATILE ORGANIC
QUALITY CONTROL DATA

CLIENT : GEOENGINEERS, INC. SAMPLE I.D. : BLANK 8/28
PROJECT # : 186-101-B4 \ DATE ANALYZED : 09/01/89
PROJECT NAME : PUGET POWER SAMPLE MATRIX : SOIL
EPA METHOD : 8010/8020 UNITS : mg/Kg
DUP pUP

SAMPLE SPIKE SPIKED % SPIKED %
COMPOUND RESULT ADDED SAMPLE REC SAMPLE REC RPD
BENZENE <0.025 0.600 0.519 87 N/A N/A N/A
CHLOROBENZENE <0.025 0.600 ~0.509 85 N/A N/A N/A
1, 1-DICHLOROETHENE <0.010 0.200 0.183 92 N/A N/A N/A
TETRACHLOROETHENE <0.010 0.200 0.202 101 N/A N/A N/A
TOLUENE <0.025 0.600 0.525 88 N/A N/A N/A
TRICHLOROETHENE <0.010 0.200 0.201L 101 N/A N/A N/A
META & PARA XYLENE <0.025 1.10 0.896 82 N/A N/A N/A

% Recovery = (Spike Sample Result - Sample Result)
Spike Concentration
RPD (Relative % Difference) = (Sample Result - Duplicate Result)

————————————————————————————————— X 100
Average Result
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CLIENT

PROJECT #
PROJECT NAME
CLIENT I.D.
SAMPLE MATRIX
EPA METHOD

RESULTS BASED ON DRY WEIGHT

— T s A GEm . T et e ————— — T —— T —— S e T —— T A AN L . ——— A A . Wew v e e G G e P Pt e = e =

GEOENGINEERS,
186-101-B4
PUGET POWER
REAGENT BLANK

8080 (PCB)

INC.

DATE SAMPLED

DATE RECEIVED
DATE EXTRACTED
DATE ANALYZED

POLYCHLORINATED BIPHENYLS (PCB) ANALYSIS
DATA SUMMARY

UNITS

|
DILUTION FACTORE:

ATI I.D. %

8908-158

N/A

N/A
09/05/89
09/07/89
rfq/ Kg

— Pt e i S —— T Tt T2 e A8 i S A= —— —— —— A A At T ——— T ¥ et S e T T S i e e Tt T} L8 s i E E s s G -

PCB
PCB
PCB
PCB
PCB
PCB
PCB

1016
1221
1232
1242
1248
1254
1260

B~ 70

<0.
<0.
<0.
<0.
<0.
<0.
<0.

025
025
025
025
025
025
025
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- ATI I.D. # 8908-158-1

POLYCHLORINATED BIPHENYLS (PCB) ANALYSIS
DATA SUMMARY

o CLIENT : GEOENGINEERS, INC. DATE SAMPLED : 08/30/89
! PROJECT # : 186-~101-B4 DATE RECEIVED : 08/30/89
PROJECT NAME : PUGET POWER DATE EXTRACTED : 09/05/89
N CLIENT I.D. : STOCK-C DATE ANALYZED : 09/07/89
l SAMPLE MATRIX : SOIL UNITS : mg/Kg
i EPA METHOD : 8080 (PCB) DILUTION FACTOR : 1

RESULTS BASED ON DRY WEIGHT

e . S Sy $p e )y ) = A S S S T S A s et A e Bt At Bt T = T T S S S S T T Rt R T Bt Bt et St Sk M S T W Wy ST 8 i Ak Ak Aes e T e et e e

B COMPOUND RESULT
PCB 1016 <0.025
— PCB 1221 <0.025
. - PCB 1232 <0.025
- PCB 1242 <0.025
. PCB 1248 <0.025
' PCB 1254 <0.025
L PCB 1260 <0.025

B-171
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ATI I.D. # 8908-158

POLYCHLORINATED BIPHENYLS (PCB)

CLIENT : GEOENGINEERS, INC. SAMPLE ID : 8908-158-1
PROJECT # : 186-101-B4 DATE ANALYZED c9/07/89
PROJECT NAME : PUGET POWER SAMPLE MATRIX SOIL
EPA METHOD : 8080 UNITS mg/Kg
DUP pup
SAMPLE CONC SPIKED % SPIKED %
COMPOUND RESULT SPIKED SAMPLE REC SAMPLE RECOVERY RPD
PCB 1260 <0.025 0,33 0.39 118 0.39 118 0
% Recovery = (Spike Sample result - Sample Result)
————————————————————————————————————— X 100
Spike Concentration
RPD (Relative % Difference) = (Spiked Sample - Duplicate Spike)
Result Sample Result
————————————————————————————————— X 100

QUALITY CONTROL

Average of Spiked Sample
i
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CLIENT
PRCJECT #

PROJECT NAME

EP TOX

ATI I.D. # 8908-158

METALS QUALITY CONTROL

e ) T T = ———— Ty v v Ty P Ty ket k. Sk i £k S i e e et A e Gen S S Sme e M et e e Gl Gt G G Mt M R Sy T T T et St Mt R T ) — — — —

DUP
RESULT

—— o o — —— — T ————————— — T = ko i G i e T o o Y T M Mt et St e A M e T £ et et At ds ok TS S P P ey e P e Bt G s et e

ARSENIC.
BARIUM
CADMIUM
CHROMIUM
LEAD
MERCURY
SELENTU
SILVER

<0.005
0.31
<0.01
0.06
0.20
<0.0005
<0.005

: GEOENGINEERS, INC.

: 186-101-B4

: PUGET POWER

SAMPLE

ATI I.D RESULT
8909-003-1 <0.005
8§909-003-1 0.34
8§905-003-1 <0.01
8909-003-1 0.06
8909-003-1 0.19
8§909-003-1 <0.0005
8909-003-1 <0.005
8509-003-1 <0.02

<0.02

SAMPLE MATRIX : EP EXTRACT
UNITS mg/L
SPIKED SPIKE %
RPD SAMPLE CONC REC
0 0.049 0.050 98
9 21.4 20.0 105
0 0.46 0.50 92
0 1.83 2.00 88
5 9.46 10.0 93
0 0.0020 0.0020 100
0 0.040 0.050 80
0 1.05 1.00 105

% Recovery = (Spike Sample Result - Sample Result)

RPD (Relative % Difference) =

Spike Concentration

(Sample Result - Duplicate Result)

————————————————————————————————— x 100
Average Result
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CLIENT
PROJECT #
PROJECT NAME

EpP TOX
METALS RESULTS

: GEOENGINEERS, INC.
: 186-101-B4
PUGET POWER

ATI I.D. # 8908-158

SAMPLE MATRIX

UNITS

:» EP EXTRACT

: ng/L

48 Sp M Ry R e s Sk S Sk A S Sk S A} A Ak § o Y = T T — ey e Tt SR i s i Ak Ak AR = A ———————— e e T e A A s A St et e e A At e T e e o ———

Ottt R et et et it B G Gt B Gt B Bt e et e e . — — —— ————— — o b S et St B Tt i T S T " Ty T Tt g} e h ey e e} e}t et At hes A hea i A e

ARSENIC
BARTIUM .
CADMIUM
CHROMIUM
LEAD
MERCURY
SELENIUM
SILVER

<0.005
0.11
<0.01
<0.02
<0.1
<0.0005
<0.005
<0.02
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ATI I.D. # 8908-158

GENERAL CHEMISTRY RESULTS

CLIENT : GEOENGINEERS, INC. SAMPLE MATRIX : SOIL
PROJECT # : 186-101-B4
PROJECT NAME : PUGET POWER

@ et s e e ——— A T e e e — - — — et i e i i et A e T T S M M T Mo S o et St e L Ll e S G M e e e e e e e e

PARAMETER UNITS -1
PETROLEUM

HYDROCARBONS mg/Kg 3,500

MOISTURE % 16
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ATI I.D. # 8908-158
!

GENERAL CHEMISTRY QUALITY CONTROL .

CLIENT ¢ GEOENGINEERS, INC. SAMPLE MATRIX : SOIL .
PROJECT # : 186-101-B4 |
PROJECT NAME : PUGET POWER L

-t o e et e B s e eyt e e e o e T e ———————— A M M ey Rt et Mt et ot e e A A — T — e e A S e T T ey o — —

ATI SAMPLE DUP SPIKED SPIKE % |
PARAMETER UNITS I.D. RESULT RESULT RPD CONC ADDED REC
|
PETROLEUM :
HYDROCARBONS mg/Kg 8908-158-1 3,500 2,800 22 N/A N/A N/A
: . !
PETROLEUM .
HYDROCARBONS mg/Kg BLANK SPIKE N/A N/A N/A 68.6 63.5 108
B
MOISTURE 3 8908-152-1 15 14 7 N/A N/ N/A |

Q

% Recovery = (Spike Sample Result - Sample Result)
Spike Concentration
RPD (Relative % Difference) = (Sample Result - Duplicate Result)

Average Résult
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. )! Ak AnalyticalTechnologies, Inc.

ATI I.D. # 8909-013

Geokngineers

September 7, 1989 SEP 11 1489
T = N & It
FH e e et e ese e er et st r e s

GeoEngineers, Inc.
2405 140th Ave. N.E.
Suite 105

Bellevue, WA 98005

Attention : Kathy Killman
Project Number : 186-101-B04
Project Name : -

'

I
on September 5, 1989 Analytical Technologies, Inc. received six

soil samples for analyses. The samples were analyzed with EPA
methodology or equivalent methods as specified in the attached
analytical schedule. The results, sample cross reference, and the

quality control data are enclosed.

Lnsa WA e

Donna M. McKinney Frederick W. Grothkopp
Project Manager Technical Manager
FWG/hbb
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. )&gAnolyticolTechnologies,lnc.

ATI I.D. # 8909-013
SAMPLE CROSS REFERENCE SHEET

CLIENT : GEOENGINEERS, INC.
PROJECT # : 186-101—-B04
PROJECT NAME : -

ATI # CLIENT DESCRIPTION MATRIX DATE SAMPLE
8909-013-1 MW-6-3 SOIL 09/05/89
8909-013-2 MW-6-5 SOIL 09/05/89
8909-013-3 MW-8-3 SOIL 09/05/89
8909-013-4 MW-8-5 SOIL 09/05/89
8909-013-5 MW~-7-3 SOIL 09/05/89
8909-013-6 MW-7-5 SOIL 09/05/89
————— TOTALS ————-—
MATRIX # SAMPLES
SOIL 6

The samples from this project will be disposed of in thirty (30) days
from the date of this report. If an extended storage period is
required, please contact our sample control department before the
scheduled disposal date.
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. )&k’AnolyﬁcolTechnologies,lnc. ' | |

ATI I.D. # 8909-013 -
ANALYTICAL SCHEDULE .

CLIENT : GEOENGINEERS, INC.
PROJECT # : 186-101-B04 ' j
PROJECT NAME : - P

— o ————— = Sen Pt et A S Sen mh A At S S St e A A e A G S S —— e T8 e e A e ) T} T $f v e v v b o S 8 At A i ey e — —

PETROLEUM HYDROCARBONS IR EPA 418.1 .

B.-.80 -



. )! .I.K. AndlyticolTechnologies,Inc.

CLIENT
PROJECT #
PROJECT NAME

———— iy = A n s ——————

PETRCLEUM
HYDROCARBONS

ATI I.D. # 8909-013

GENERAL CHEMISTRY RESULTS

GEOENGINEERS, INC. SAMPLE MATRIX SOIL
186-101-B04
UNITS -1 -2 -3 -4 -5 -6

—- et hm e A = - o - e - —————— — S T Ty b e et fh Kk S s A S T T At M S P e St e

ng/Kg 34,000 2.8 22 <1l.0

B - 81



ATI I.D. # 8909-013

GENERAIL CHEMISTRY QUALITY CONTROL

CLIENT : GEOENGINEERS, INC. SAMPLE MATRIX : SOIL
PROJECT # : 186-101-B04
PROJECT NAME : -

et A T o — S = T Yt Ak As ——— — — T o At St B e T . e S S T T B W F T b Sk SLA A . S S s ff A M e e St S e Gn e e e e et e

ATIT SAMPLE DUP SPIKED SPIKE %
PARAMETER UNITS TI.D. RESULT RESULT RPD CONC ADDED REC
PETROLEUM
HYDROCARBONS mg/Kg 8909-015-2 <1.0 <1.0 0 63.9 63.3 101

% Recovery = (Spike Sample Result - Sample Result)

Spike Concentration
RPD (Relative % Difference) = (Sample Result - Duplicate Result)

e e e e e e e X 100
Average Result
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)f ﬂkl: AnalyticalTechnologies,Inc.

560 Naches Avenue SW, Suite 101 Renton,WA 98055
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PROJECT NUMBER: J2( - [o/- Boty TOTAL NUMBER OF CONTANERS | (> fqomnes, Tne: | Sgnawre Sgnatir: T
PROJECT NAME:  — CHAIN OF CUSTODY SEALS YNNA | N &iﬂ L.‘Lv&m_ )
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Company: Company: Analytical Techrologies, Inc.
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DISTRIBUTION: White, Canary - ANALYTICAL TECHNOLOGIES, INC.+ Pink - ORIGINATOR



): :f !\:: AnolyﬁcoITechnologies,lnc. . 560 Naches Avenue, S.W., Suite 101. Renton, WA 98055, (206) 228-8335

ATI I.D. # 8909-025

ERre
September 20, 1989 SEP 21 ﬁ%g
Aouting RS e
e M o g

GeoEngineers, Inc.
2405 140th Ave. N.E.
Suite 105

Bellevue, WA 98005

Attention : Kathy Killman

Project Number : 186-101-B4 ;

Project Name : PSP&L, Renton i

On September 6, 1989 Analytical Technologies, Inc. received six

soil samples for analyses. The samples were analyzed with EPA
methodology or equivalent methods as specified in the attached
analytical schedule. The results, sample cross reference, and the

quality control data are enclosed.

Donna M. McKinney . Frederick W. Grothkopp
Project Manager Technical Manager
FWG/hbb
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)!ék! AnglyticalTechnologies,Inc.

ATI I.D. # 8909-025
SAMPLE CROSS REFERENCE SHEET

CLIENT : GEOENGINEERS, INC.
PROJECT # : 186-101-B4
PROJECT NAME : PSP&L, RENTON

e e e et e . s As s ———_—— A A = = - Tm= A e e e e e e ot Bt T e b At A S S T Tt Gt e P At G M e e e e Sl L L e e e S Sl e e e

ATI # CLIENT DESCRIPTION MATRIX DATE SAMPLED
8909-025-1 MW5 (8°) SOIL 09/06/89
8909-025-2 MW5 (137) SOIL 09/06/89
8909-025-3 MW9 (87) SOIL 09/06/89
8909-025-4 MW9 (137) SOIL 09/06/89
8909~025-5 MW10 (5.5%) SOIL 09/06/89
8909-025-6 MW10 (131) SOIL 09/06/89
————— TOTALS —----
MATRIX 4 SAMPLES
SOIL 6

The samples from this project will be disposed of in thirty (30) days
from the date of this report. If an extended storage perioed is
required, please contact our sample control department before the

scheduled disposal date.
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éj:k, AnalyticalTechnologies, Inc.

ATI I.D.'#%# 8909-025
ANALYTICAL SCHEDULE

CLIENT : GEOENGINEERS, INC.
PROJECT # : 186-101-B4
PRCJECT NAME : PSP&L, RENTON

e s G M A e e o e e et e T T A A T i A A A M e S T T S b s S T TR L R S e St A e e s e e e At i M e S R SR SR S =

e e A e ot o i e e o s s S e e e T ¥} 5 8 A8 w e n e T T e e Y S S Mw S e e Al e e s e R S SR

PETROLEUM HYDRCCARBONS IR EPA 41§.l

’ B - 86



)! A\ AnalyticalTechnologies, Inc.

ATI I.D. # 8909-025

GENERAL CHEMISTRY RESULTS

CLIENT : GEOENGINEERS,
PROJECT # : 186-101-B4
PROJECT NAME : PSP&L, RENTON

ATT I.D CLIENT I.D
8909-025-1 MW5 (87)
8909-025-2 MW5 (137)
8909-025-3 MW9 (87)
8909-025-4 MW9 (137)
8909-025-5 MW10 (5.57)
8909-025-6 MW10 (137)

SAMPLE MATRIX : SOILL

UNITS 1 mg/Kg

b A A -t S - A S T At it e} L AR W G G S G Gy T e = At

<1.0
<l.0
11,000
<1.0
<1.0
<1.0
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)! j\, AnalyticalTechnologies, Inc.

ATI I.D. # 8909-025
|

GENERAL CHEMISTRY QUALITY CONTROL -

CLIENT : GEOENGINEERS, INC. SAMPLE MATRIX : SOIL R
PROJECT # : 186-101-B4 ;
PROJECT NAME : PSP&L, RENTON UNITS : mg/Kg -
ATI SAMPLE DUP SPIKED SPIKE % |
PARAMETER UNITS I.D. RESULT RESULT RPD CONC  ADDED REC
PETROLEUM :
HYDROCARBONS mg/Kg 8909-042-1 <1.00 <1.00 0 143 125 114

[+

% Recovery = (Spike Sample Result - Sample Result)
Spike Concentration
RPD (Relative % Difference) = (Sample Result - Duplicate Result)

————————————————————————————————— X 100
Average Result

B - 88 !
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A AnclyﬁcolTechnologies,lnc. 560 Naches Avenue, S.W., Suite 101. Renton, WA 98055, (206) 228-8335

ATI I.D. # 8909-036

GeoEngineers

SEP 25 1989
Routing .ﬁ%tzs;ﬁ::l;]

September 21, 1989 Fite

GeoEngineers, Inc.

2405 140th Ave. N.E.

Suite 105

Bellevue, WA 98005
Attention : Kathy Killman
Project Number : 0186-101-B04
Project Name : PSP&L

On September 7, 1989 Analytical Technologies, Inc. received six

water and five soil samples for analyses. The samples were
analyzed with EPA methodology or equivalent methods as specified in
the attached analytical schedule. The results, sample cross

reference, and the quality control data are enclosed.

Donna M. McKinney Frederick W. Grothkopp
Project Manager Technical Manager
FWG/hbb

B -'90




)! ,QK, AnglyticolTechnologies,Inc.
ATI I.D. # 8909-036

SAMPLE CROSS REFERENCE SHEET

CLIENT : GEOENGINEERS, INC.
PROJECT # : 0186-101-B04
PROJECT NAME : PSP&L

e ot e e e ot o e i e e v T8k At i e et e =t e e T et et A T T s A e e S e e e e s e e e AR e S ESEs R ER S Em m e ——

ATT # CLIENT DESCRIPTION MATRIX DATE SAMPLED
8909-036~1 MW-5 WATER 09/07/89
8909~036-2 MW-6 WATER 09/07/89
8909-036-3 MW-7 WATER 09/07/89
8909-036-4 MW-8 WATER . 09/07/89
8909-036-5 MW-9 WATER 09/07/89
8909-036-6 MW-10 WATER 09/07/89
8909-036-7 A-1 SOIL 09/07/89
8909-036-8 C-SOUTH 1 SOIL 09/07/89
8909-036~9 C-NORTH 1 SOIL 09/07/89
8909-036-10 F-1 SOIL 09/07/89
8909-036-11 B-1 SOIL 09/07/89

————— TOTALS ———--
MATRIX # SAMPLES
WATER 6
SOIL 5

S - a A - At i et St e e B S e . - e S S —=

The samples from this project will be disposed of in thirty (30) days
from_ the date of this report. If an extended storage period is
required, please contact our sample control department before the

scheduled disposal date.
B - 91



):! !k. AnclyticolTechnologies,inc.

ATI I.D. # 890%9-036
ANALYTICAL SCHEDULE

CLIENT : GEOENGINEERS, INC.
PROJECT # : 0186-101-B04
PROJECT NAME : PSP&L

ANALYSIS TECHNIQUE REFERENCE/METHOD
BETX GC/PID EPA 8020
PETROLEUM HYDROCARBONS IR EPA 418.1
MOISTURE GRAVIMETRIC METHOD 7-2.2
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}! AK AnalyticalTechnologies, Inc.

ATI I.D. # 8909-036

PURGEABLE AROMATICS ANALYSIS
DATA SUMMARY

CLIENT : GEOENGINEERS, INC. DATE SAMPLED : N/A
PROJECT # : 0186-101-B04 DATE RECEIVED : N/A
PROJECT NAME : PSP&L DATE EXTRACTED : 09/08/89
CLIENT I.D. : REAGENT BLANK DATE ANALYZED : 09/08/89
SAMPLE MATRIX : SOIL UNITS : mg/Kg
EPA METHOD : 8020 (BETX) DILUTION FACTOR : 1

RESULTS BASED ON DRY WEIGHT

COMPOUND RESULT
BENZENE <0.025
ETHYLBENZENE <0.025
TOLUENE <0.025
META & PARA XYLENE <0.025
ORTHO XYLENE <0.025

SURROGATE PERCENT RECOVERY

BROMOFLUOROBENZENE 97
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)! A\, AnclyticolTechnologies,Inc.

PURGEABLE AROMATICS ANALYSIS
DATA SUMMARY

CLIENT ¢ GEOENGINEERS,
PROJECT # : 0186-101-B04
PROJECT NAME : PSP&L

CLIENT I.D. : B-1

SAMPLE MATRIX : .SOIL
EPA METHOD 8020 (BETX)

RESULTS BASED CN DRY WEIGHT

INC.

DATE SAMPLED

DATE RECELVED
DATE EXTRACTED
DATE ANALYZED

ATI I.D. #

UNITS

DILUTION FACTOR : 1

|
|
8909-036-11
!
i

: 09/07/89

: 09/07/89
09/08/89
09/08/89

mg/Kg

o e e e - - = e T o At mm Ty e o Ak b ek ik Ak e Ry e S S S s At e Ty G S e e e v i A w7 A S S M S e e s e s e R A e

BENZENE
ETHYLBENZENE
TOLUENE

META & PARA XYLENE
ORTHO XYLENE

SURROGATE PERCENT RECOVERY

BROMOFLUOROBENZENE

B - 94
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<0.
<0.
<0.
<0.
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)! Ak. AnglyticalTechnologies,Inc.

L ATI I.D. # 8909-036

PURGEABLE AROMATICS
QUALITY CONTROL DATA

i CLIENT : GEOENGINEERS, INC. SAMPLE I.D. : 8909-022-1
! PROJECT # : 0186-101-B04 DATE ANALYZED : 09/07/89
PROJECT NAME : PSP&L UNITS : mg/Kg
, EPA METHOD : 8020 (BETX) MATRIX : SOIL
- DUP DUP
SAMPLE SPIKE SPIKED % SPIKED %
COMPOUND RESULT ADDED SAMPLE REC SAMPLE REC RPD
BENZENE <0.025 0.400 0.363 91 0.357 89 2
TOLUENE <0.025 0.400 0.375 94 0.357 89 5
o META & PARA XYLENE <0.025 1.10 0.999 91 0.969 88 3

% Recovery = (Spike Sample Result - Sample Result)

(=]

Spike Concentration

RPD (Relative % Difference) = (Sample Result - Duplicate Result)
————————————————————————————————— X 100



}! |K AnalyticolTechnologies,Inc.

GENERAL CHEMISTRY RESULTS

ATI I.D. # 8909-036

CLIENT : GEOENGINEERS, INC. SAMPLE MATRIX : WATER
PROJECT # 0186-101-B04 :

PROJECT NAME : PSP&L

PARAMETER UNITS -1 -2 -3 -4 -5 -6
PETROLEUM

HYDROCARBONS mg/L .21 140 49 0.48 22 0.34
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)! ‘k, AnclyticalTechnologies,Inc.

ATI I.D. # 8909-036

GENERAL CHEMISTRY QUALITY CONTROL

CLIENT : GEOENGINEERS, INC. SAMPLE MATRIX : WATER

PROJECT # : 0186-101-B04
PROJECT NAME : PSP&L

e e o o e e e e e it At A o M S A MR T T e s e e e v e o i ms e IS Em SR SR R s e m e m——

ATI SAMPLE DUP SPIKED SPIKE %
PARAMETER UNITS I.D. RESULT RESULT RPD CONC ADDED REC
PETROLEUM
HYDROCARBONS mg/L  8909-036-6 0.34 0.27 23 N/A N/A N/RA
PETROLEUM
HYDROCARBONS mg/L  BLANK SPIKE N/A N/A N/A 6.68 10.2 65

% Recovery = (Spike Sample Result - Sample Result)
Spike Concentration
RPD (Relative % Difference) = (Sample Result - Duplicate Result)

————————————————————————————————— X 100
Average Result
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)! AK, AnaolyficalTechnologies,Inc.

ATI I.D. # 8909-036
GENERAL CHEMISTRY RESULTS

CLIENT : GEOENGINEERS, INC. SAMPLE MATRIX : SOIL
PROJECT # : 0186-101-B04
PROJECT NAME : PSP&L

e e e et e e T v o i R = = T T e S e =t o G > G T e At Mn W T S b St S M S et St G B e S S e et e S G S e e e e T —

PARAMETER UNITS -7 -8 -9 ~10 -11
PETROLEUM

HYDROCARBONS  mg/Kg 61 81 49 220 27
MOISTURE % - - - - 20
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)! |\, AnglyticolTechnologies,Inc.

ATI I.D. # 8909-036

GENERAL CHEMISTRY QUALITY CONTROL

CLIENT GEOENGINEERS, INC. . SAMPLE MATRIX : SOIL
PROJECT # : 0186-101-B04
PROJECT NAME : PSP&L

ATI SAMPLE DUP SPIKED SPIKE %
PARAMETER UNITS I.D. RESULT RESULT RPD CONC ADDED REC
PETROLEUM
HYDROCARBONS mg/Kg 8909-042-1 <1.0 <1.0 0 143 125 114
MOISTURE % 8909-039-1 24 24 0 N/A N/A  N/A

% Recovery = (Spike Sample Result - Sample Result)

Spike Concentration
RPD (Relative % Difference) = (Sample Result - Duplicate Result)

————————————————————————————————— X 100
Average Result
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):! !k!: Ano|yT icaITechnologies,Inc. 560 Naches Avenue, §.W.. Suite 101, Renton, WA 98055, (206) 228-8335

ATI I.D. # 8910-059

GecEngineers

November 8, 1989 NOv 8 1989
Reuting SOV MOV |
oresrsmnsronns Dernine Jorveesnamsmed
FUB oo cvsrosonsss st

GeoEngineers, Inc.
2405 140th Avenue N.E.
Suite 105

Bellevue, WA 98005

Attention : Kathy Killman

Project Number : 186-101

Project Name : - i

on October 9, 1989 Analytical Technologies, Inc. received six soil
samples for analyses. The samples were analyzed with EPA' methodology
or equivalent methods as specified in the attached analytical

schedule. The results, sample cross reference, and the quality
control data are enclosed.

Donna M. McKinney Frederick W. Grothkopp
Project Manager Technical Manager
FWG/nah
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)! ﬁ\, AnalyticalTechnologies,Inc.

ATI I.D. # 8910-059
SAMPLE CROSS REFERENCE SHEET

CLIENT : GEOENGINEERS, INC.
PROJECT # : 186-101
PROJECT NAME : -

e o S e W i —nn ———n T T Tk e o £k T $h i ia i Ah - —— —— At M T ey e e A M S TG ey et b g s e et et e et W Ty ey Fy e Ak Ak R e —

ATT # CLIENT DESCRIPTION MATRIX DATE SAMPLED
8910-059-1 MW-11, SAMPLE #3 ' SOIL 10/09/89
8910-059-2 MW-11, SAMPLE #5 SOIL 10/09/89
8910-059-3 MW~12, SAMPLE #3 SOIL 10/09/89
8910-059-4 MW-12, SAMPLE #5 SOIL 10/09/89
8910-059-5 MW-14, SAMPLE #3 SOIL 10/09/89
8910-059-6 MW-14, SAMPLE #5 SOIL 10/09/89
————— TOTALS -———-—
MATRIX # SAMPLES
SOIL 6

The samples from this project will be disposed of in thirty (30) days
from the date of this report. If an extended storage period is
required, please contact our sample control department before the

scheduled disposal date.
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: )! h\ AnalyticalTechnologies, Inc.

ATI I.D. # 8910-059
ANALYTICAL SCHEDULE

CLITENT : GEOENGINEERS, INC.
PROJECT # : 186-101
PROJECT NAME : -

e e e e o o e T = e = A i e e s et i e S A T 8 A T e S A S e e e e S S S S e em Am e

PETROLEUM HYDROCARBONS IR EPA 418.1
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- )ﬂkf AnalyticalTechnologies, Inc.

CLIENT
PROJECT #
PROJECT NAME

PETRCLEUM
HYDROCARBONS

—— e —————— — — —

ATI I.D. # 8910-059

GENERAL CHEMISTRY RESULTS

GECENGINEERS, INC. SAMPLE MATRIX SOIL
186-101

UNITS -1 -3 -5 -6

ng/Kg <1.0 13 7,100 <1l.0
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: )! Ak, AnclyticaiTechnologies,Inc.

ATI I.D. # 8910-059

GENERAL CHEMISTRY QUALITY CONTROL

|

|
CLIENT : GEOENGINEERS, INC. SAMPLE MATRIX : SOIL
PROJECT # : 186-101
PROJECT NAME -

e T T T S T w7 T8 i s A Aa S s . ———— St At S —— — - e e At S S — ——— T et G S e St S W W Ty T e Sd St Ak s Mad e e e

ATI SAMPLE DUP SPIKED SPIKE %
PARAMETER UNITS I.D. RESULT RESULT RPD CONC ADDED REC
PETROLEUM
HYDROCARBONS mg/Kg 8910-031-6 22 22 0 N/A N/A  N/A
PETROLEUM
HYDROCARBONS mg/Kg BLANK SPIKE N/A N/A N/A 130 124 105

% Recovery = (Spike Sample Result - Sample -Result)
Spike Concentration
RPD (Relative % Difference) = (Sample Result -~ Duplicate Résult)

Average Result
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):! 5\51 AnalyticalTechnologies,Inc. 560 Nacnes avenue, s.w.. Suite 101, Renton, WA 98055, (206) 228-8335

ATI I.D. # 8910-066

November 8, 1989

NOV 8 1989
Routiry.
GeoEngineers, Inc. e -DHL:;M;: 3
2405 140th Avenue N.E. R
Suite 105 T,

Bellevue, WA 98005
Attention : Kathy Killman

Project Number : 186-101-B0O4

b

Project Name : - !

On October 10, 1989 Analytical Technologies, Inc. received six soil
samples for analyses. The samples were analyzed with EPA methodology
or equivalent methods as specified in the attached analytical
schedule. The results, sample cross reference, - and the quality
control data are enclosed.

Donna M. McKinney Frederick W. Grothkopp
Project Manager ‘ Technical Manager
FWG/nah

B -.108



)! A\ AnalyticalTechnologies,Inc.
ATI I.D. # 8910-066
SAMPLE CROSS REFERENCE SHEET

CLIENT : GEOENGINEERS, INC.
PROJECT # : 186-101-B0O4
PROJECT NAME : -

ATI # CLIENT DESCRIPTION MATRIX DATE SAMPLED
8910-066-1 MW-15, SAMPLE #3 SOIL 10/10/89
8910-066-2 MW-15, SAMPLE #5 SOIL 10/10/89
8910-066-3 MW-16, SAMPLE #3 SOIL 10/10/89
8910-066-4 MW-16, SAMPLE #5 SOIL 10/10/89
8910-066-5 MW-20, SAMPLE #3 SOIL 10/10/89
8910-066-6 MW-20, SAMPLE #5 SOIL 10/10/89
————— TOTALS ———-—
MATRIX # SAMPLES
SOIL 6

———— . - o ot o e ———— =k} e} B ALl —— S R R o

The samples from this project will be disposed of in thirty (30) days
from the date of this report. If an extended storage period is
required, please contact our sample control department before the

scheduled disposal date.
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)! Ak. AnalyticolTechnologies,Inc,

ANALYTICAL SCHEDULE

CLIENT : GEOENGINEERS,
PROJECT # : 186-101-B0O4
PROJECT NAME : -

INC.

ATI I.D. # 8910-066

— ———————_ Tt} = oy T+ As b Ak Rm Es A L = T S Bt v S v T Gt At s M S G —— T > S T S e S T T T Ty oy o e a8 et e i —n s

e ———————— T T_ Ty T T} Ak oy o ok —h = i L Es ——— S S - ——— T T T St Tt fa St G Ao M Ee T e S T et e T

FUEL HYDROCARBONS

PETROLEUM HYDROCARBONS

GC/FID

IR

B - 110
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)! A\ AnalyticolTechnologies, Inc.

CLIENT
PROJECT #
PROJECT NAME
CLIENT I.D.
SAMPLE MATRIX
EPA METHOD

ATI I.D. # 8%910-066

FUEL HYDROCARBONS ANALYSIS

DATA SUMMARY

GEOENGINEERS,
186—~101-BO4
REAGENT BLANK
SOIL

8015 MODIFIED

INC.

DATE SAMPLED
DATE RECEIVED
DATE EXTRACTED
DATE ANALYZED
UNITS

DILUTION FACTOR

N/A

N/A
10/13/89
10/13/89
Tg/Kg

e e ot e e e et et e At e v = Y A A e vt At A . T o A e e} i At R e Tt A T = S e e g A LS S S R M s e e s s e e e

e = = e o o = i e S A A = . T o o T o S P8 A B M et S A a  ry Y 8 AR L S A e e e e ey 8 A8 R TR

FUEL HYDROCARBONS
HYDROCARBON RANGE
HYDROCARBONS QUANTITATED USING

FUEL HYDROCARBONS
HYDROCARBON RANGE
HYDROCARBONS QUANTITATED USING
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c);__hk’AnolylicoITechnologies,lnc.

ATI I.D. # 8910-066-3

FUEL HYDROCARBONS ANALYSIS
DATA SUMMARY

CLIENT : GEOENGINEERS, INC. DATE SAMPLED : 10/10/89
PROJECT # : 186-101-BO4 DATE RECEIVED : 10/10/89
PROJECT NAME : — DATE EXTRACTED : 10/13/89
CLIENT I.D. : MW-16, SAMPLE #3 DATE ANALYZED : 10/16/89
SAMPLE MATRIX : SOIL UNITS ' : mg/Kg
EPA METHOD : 8015 MODIFIED DILUTION FACTOR!: 5

i
COMPOUND RESULT |
FUEIL HYDROCARBONS <25
HYDROCARBON RANGE -
HYDROCARBONS QUANTITATED USING CASOLINE
FUEL HYDROCARBONS 2,200
HYDROCARBON RANGE cl4 - C26

HYDROCARBONS QUANTITATED USING DIESEL

B - 112



)! AK AnalyticalTechnologies,Inc.
ATI I.D. # 8910-066

R FUEL HYDROCARBONS
QUALITY CONTRCL DATA

- CLIENT : GEOENGINEERS, INC. SAMPLE I.D. : 8§910-086-1

PROJECT # : 186-101-BO4 DATE ANALYZED : 10/14/89

' PROJECT NAME : - SAMPLE MATRIX : SOIL

: EPA METHOD : 8015 MODIFIED UNITS : mg/Kg

DUP DUP
_ SAMPLE CONC SPIKED % SPIKED %

. COMPOUND RESULT SPIKED SAMPLE REC SAMPLE RECOVERY RPD
FUEL
HYDROCARBONS <5 500 492 98 494 99 0

% Recovery = (Spike Sample Result - Sample Result)
o Spike Concentration

RPD (Relative % Difference) = (Sample Result - Duplicate Result)
————————————————————————————————— X 100

Average Result
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)! A\, AnglyticalTechnologies,Inc. ‘ |
ATI I.D. # 8910-066 |

GENERAL CHEMISTRY RESULTS ;

CLIENT : GEOENGINEERS, INC. SAMPLE MATRIX : SOIL
PROJECT # : 186-101-B0O4

PROJECT NAME : -

PARAMETER UNITS -1 -2 -3 -4 -5
PETROLEUM |

HYDROCARBONS  mg/Kg 13,000 <1.0 9,300 <1.0 <1.0
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)!‘!K! AnalyticalTechnologies,Inc.

ATI I.D. # 8910-066

GENERAL CHEMISTRY QUALITY CONTROL

CLIENT : GEOENGINEERS, INC. SAMPLE MATRIX : SOIL
PROJECT # : 186-101-BO4
PROJECT NAME : -

- e S B B S o T T o A} As S —— — T 8 b St ot o St S = S e e Ae s G T St St e M S e b b A T St Aed e e e e e e e e e

ATI SAMPLE DUP SPIKED SPIKE %
PARAMETER UNITS I.D. RESULT RESULT RPD CONC ADDED REC
PETROLEUM
HYDROCARBONS mg/Kg 8910-066-5 <1.0 <1.0 0 139 125 111

% Recovery = (Spike Sample Result - Sample Result)
Spike Concentration

RPD (Relative % Difference) = (Sample Result - Duplicate Result)

Average Result
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Operator: KkM
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&k Ar%?hcal'l‘echnologles, Inc.
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):! Ak, AnalyticalTechnologies, Inc.

560 Naches Avenue, S.W., Suite 101, Renton, WA 98055, {204) 228-8335 -

ATI I.D. # 8910-077

GeoEngineers
November 8, 1989 NOV 8 1989
Routing /t_:‘?‘;l—l O
O 0 O
File
GeoEngineers, Inc.
2405 140th Ave. N.E.
Suite 105
Bellevue, WA 98005
Attention Kathy Killman
Project Number 186-101
Project Name : -
On October 11, 1989 Analytical Technologies, Inc. received 10 soil
samples for analyses. The samples were analyzed with EPA
methodology or equivalent methods as specified in the attached
analytical schedule. The results, sample cross reference, and the

quality control data are enclosed.

oo B Wgo)

Karen L. Mixon
Project Manager

FWG/hbb

Tt hidnitblyy

Frederick W. Groﬁhkopp
Technical Manager
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)! A\, AnolyticolTechnologies, Inc.

ATI I.D. # 8910-077

SAMPLE CROSS REFERENCE SHEET

CLIENT : GEOENGINEERS, INC.
PROJECT # : 186-101
PROJECT NAME : -
ATI # CLIENT DESCRIPTION MATRIX DATE SAMPLED
8910-077-1 MW-17, SAMPLE #3 SOIL 10/11/89
8910-077-2 MW-17, SAMPLE #5 SOIL 10/11/89
8910-077-3 MW-18, SAMPLE #3 SOIL 1.0/11/89
8910-077-4 MW-18, SAMPLE #5 SOIL 10/11/89
8910-077-5 MW-19, SAMPLE #3 SOIL 10/11/89
8910-077-6 MW-19, SAMPLE #5 SOIL 10/11/89
8910-077-7 MW-25, SAMPLE #2 SOIL 10/11/89
8910-077-8 MW-25, SAMPLE #3 SOIL 10/11/89
8910~-077-9 MW-26, SAMPLE #3 SOIL 10/11/89
8910-077-10 MW-26, SAMPLE #5 SOIL 10/11/89
————— TOTALS ——---
MATRIX # SAMPLES
SOIL 10

The samples from this project will be disposed of in thirty (30) days

from +the date of this

required, please contact our

scheduled disposal date.

report. If

sample

B - 119
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)!!K:: AnalyficalTechnologies, Inc.

ATI I.D. # 8910-077
ANALYTICAL SCHEDULE
CLIENT : GEOENGINEERS, INC.

PROJECT # : 186-101
PROJECT NAME : -

——————— A = T T — - — S —— — —— - A T ——r Tt SN A E i . — i — A e T S v S G s G S M S W T S e e e Gt e et e e —

ANALYSIS TECHNIQUE REFERENCE/METHOD
FUEL HYDROCARBONS GC/FID EPA 8015 MODIFIED
PETROLEUM HYDROCARBONS IR EPA 418.1

B - 120,



)! j\ AnalyticalTechnologies,Inc.

ATI I.D. # 8910-077

FUEL HYDROCARBONS ANALYSIS

DATA SUMMARY

CLIENT GEOENGINEERS, INC, DATE SAMPLED N/A
PROJECT # 186-101 DATE RECEIVED N/B

- PROJECT NAME - DATE EXTRACTED 10/13/89
CLIENT I.D. REAGENT BILANK DATE ANALYZED 10/13/89
SAMPLE MATRIX : SOIL UNITS : mg/Kg
EPA METHOD 8015 MODIFIED DILUTION FACTOR : 1

U
COMPOUND RESULT
FUEL HYDROCARBONS <5

‘ HYDROCARBON RANGE -

L HYDROCARBONS QUANTITATED USING GASOLINE

B FUEL HYDROCARBONS <5
HYDROCARBON RANGE -
HYDROCARBONS QUANTITATED USING DIESEL
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)! A\, AnalyticolTechnologies, Inc.

ATI I.D. # 8910-077-3

FUEL HYDROCARBONS ANALYSIS
DATA SUMMARY

CLIENT : GEOENGINEERS, INC. DATE SAMPLED : 10/11/89
PROJECT # : 186-101 DATE RECEIVED : 10/11/89
PROJECT NAME : - DATE EXTRACTED : 10/13/89
CLIENT I.D. : MW-18, SAMPLE #3 DATE ANALYZED : 10/14/89
SAMPLE MATRIX : SOIL UNITS 1 mg/Ky
EPA METHOD : 8015 MODIFIED DILUTION FACTOR : 1
COMPOUND RESULT

FUEL HYDROCARBONS <5 ;
HYDROCARBON RANGE - !
HYDROCARBONS QUANTITATED USING GASOLINE

FUEL HYDROCARBONS 10

HYDROCARBON RANGE Cl18 - C26

HYDROCARBONS QUANTITATED USING DIESEL
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)f A\, AndlyticolTechnologies,Inc.

ATI I.D. # 8910-077-7

‘ FUEL HYDROCARBONS ANALYSIS
i DATA SUMMARY

CLIENT : GEOENGINEERS, INC. DATE SAMPLED : 10/11/89
PROJECT # : 186-101 DATE RECEIVED * 10/11/89
S PROJECT NAME : - DATE EXTRACTED : 10/13/89
: CLIENT I.D. : MW-25, SAMPLE #2 DATE ANALYZED : 10/16/89
- SAMPLE MATRIX : SOIL UNITS : mg/Kg
R EpPA METHOD : 8015 MODIFIED DILUTION FACTOR : 10
COMPQUND RESULT
‘ FUEL HYDROCARBONS <50
. HYDROCARBON RANGE -
:; HYDROCARBONS QUANTITATED USING GASOLINE
L
) FUEL HYDROCARBONS 4,500
U HYDROCARBON RANGE Cl6 - C26
! HYDROCARBONS QUANTITATED USING DIESEL
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‘),J_Ag AnalyticalTechnologies,inc.

D. # 8910-077

BLANK 10/13
10/14/89
SOIL

ng/Kg

RECOVERY

ATI I.
FUEL HYDROCARBONS
QUALITY CONTROL DATA
CLIENT GEOENGINEERS, INC. SAMPLE I.D.
PROJECT # 186-101 DATE ANALYZED
PROJECT NAME : - SAMPLE MATRIX
EPA METHOD : 8015 MODIFIED UNITS
DUP
SAMPLE CONC SPIKED % SPIKED
COMPOUND RESULT SPIKED SAMPLE REC SAMPLE
FUEL )
HYDROCARBONS <5 500 441 88 N/A

% Recovery =

RPD (Relative %

Difference) =

(Spike Sample Result - Sample Result)

Spike Concentration

(Sample Result - Duplicate Result)

100



)! AK AnclyticalTechnologies,Inc.

CLIENT
PROJECT #
PROJECT NAME

ATI I.D. # 8910-077

GENERAL CHEMISTRY RESULTS

GEOENGINEERS,
186-101

INC.

SAMPLE MATRIX : SOIL

UNITS : mg/Kg

e — — — ——— —— — — — — —— — o — T —————— Tt T2 Tt Tt —— r— ¥t Al A A s - . i Tttt A T — o — Rt Gl oy Gy o

8910-077-1
8910-077-3
8910-077-4
8910-077-5
8§910-077-7
8910-077-8
8910-077-9

MW-17, SAMPLE
MW-18, SAMPLE
MW-18, SAMPLE
MW-19, SAMPLE
MW-25, SAMPLE
MW-25, SAMPLE
MW-26, SAMPLE

<1.0
7.7
€1.0
<1.0
14,000
<1.0
<1.0
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<)“'A‘_k? AnalyticalTechnologies,Inc.

ATI I.D. # 8910-077'

GENERAL CHEMISTRY QUALITY CONTROL

CLIENT : GEOENGINEERS, INC. SAMPLE MATRIX : SOIL
PROJECT # ¢ 186-101 '

PROJECT NAME : - UNITS : mg/Kg

] ATI SAMPLE DUP SPIKED SPIKE 2
PARAMETER UNITS 1I.D. RESULT RESULT RPD CONC ADDED REC
PETROLEUM

HYDROCARBONS mg/Kg 8910-066-5 <1.0 <1.0 0 139 125 111

i
% Recovery = (Spike Sample Result - Sample Result) ’
Spike Concentration |

RPD (Relative % Difference) = (Sample Result - Duplicate Result)

Average Result
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Sampler §8916-077-3 Channel: F1D FRONT-4 Filenase: FFF019&8
fAcquired: 14-0CT-89 17:13  Method: C:\RAX\DATAI\FABBTAZ6 Qperator: Rk
Cozments: DIESEL AND BTEY FROGRAM FOR DIESEL/BTE SYDS, #S, WSD, FFE, FFEN
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Sample: 33910-077-78.1
fcquired: 15-DET-B9 16157
Dilution: 1 ¢ 10,000

Copaents: DIESEL AND BTEX PROGRAM FOR DIESEL/HTXE STDS, S, M2D, FPB, FFON

P
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Channel:
Nethod:
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Ci\KAX\BRTAINFAQRTXZY

e 107 Y wolts
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s e 300 34 DHOP
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)! h\, AnalyticalTechnologies, Inc.

560 Naches Avenus SW, Suite 101 Renton, WA 98055

S 5007 .

Chain of Custody

Ka#w Killman

LABORATORY NUMBER: 55 /0 ¢ 77/

PROJECT MANAGER:;
COMPANY: Goen Erarnéers
ADDRESS:- 2405 Yo & Ave, ME  Suide los] g ol |s - -
fﬁe//c,«ue R Lo . 2lal | al 18] [+ =|_1|%
>5 2 & 2 2 8|2
PHONE: _2-/(, = 5-100 SAMPLEDBY G-t B2 12zlslel 15lglE] 1Ble ]
] AEINMAHEEIREEERHE 5[ 15|%]|=
: Qgﬁgiﬂﬁﬁgﬁéfﬁ'SSQ% 21g|8
%lDisme@%.OO each [J Retwm [ Pickup (will calf; 22|68 |8[8|%[&]|3]|&€|=2[E ela|Zl8]|8|= e|=(Z
0 L =%|o
SRR EHEHEHEEEEE E Jd3|EIE|E
A EEEEEEEHEEBEEEEEER
W12, seample 23 | 1ph|8d|i04s| Soi) | X
M- Hl sgwﬁ/p # 5 iy -7 X
bt - /g,, 54..,4/,, 27 0730 . X
M1 comgle #571 | 1099) -G X
rd 4% 74 rd
) - lqr. 5{}—-70/6 &3 0830 -5 X
iy =19 Sexglz ¥ s = 1081 - X 5
ml;)*ﬂs"l sw—’yglpi/—'él 124D _ -1 Y
pl)- 25 Spogle H 32 1245 -4 ¥
- 26  Sanglost 3| 20 _9 X
I P4 | \l/ O K
i) - 2L, Soglp X & 1430 / ~ |
7 7 =

SPECIAL INSTRUCTIONS:

PROJECT NUMBER: / 84— TOTAL NUMBER OF CONTANERS | /0 [—— . rr— A Pe—— :
PROJECT NAME: Lo/ CHAIN OF CUSTODY SEALS YANA | A/ STE. s I S'?namre' Time: | Signatue: Time:
PURCHASE ORDER NUMBER: INTACT? Y/NINA e ..J /gﬁ. gy ied Name: Date: | Printed Name: Date:
Vi RECEIVED GOOD COND./COLD ./ |coms o Company: Company:

TAT. [J24HR [ 48HRS ] 72HRS O 1WK - EEWKS (Normal)/ |

Signature: Signature: }}a Ti

Printed Name: Date; | Printed Name: Date: P ’ Datg:
WS e TG

Company: Company: ‘Analytical'Technologies, Inc/”

ATl Labs: San Diego (619)458-3141

- Phoenix {602)438-1530 + Seattle (206)22-8335 » Pensacola (904)474-1001

DISTRIBUTION: White, Canary - ANALYTICAL TECHNOLOGIES, INC.» Pink - CRIGINATOR



):e !\:: An0|yﬁco|TeChnO|OgieS,lnC. 560 Naches Avenue, S.W., Suite 101, Renton, WA 98055, (206) 228-8335
- ATI I.D. # 8910-088

November 14, 1989

GeoEngineers, Inc.
2405 140th Ave. N.E. ,
Suite 105 .
Bellevue, WA 98005
Attention : Kathy Killman |
Project Number : 186-101

Project Name : -

On October 12, 1989 Analytical Technologies, Inc. received eight

soil samples for analyses. The samples were analyzed with EPA
methodology or equivalent methods as specified in the attached
analytical schedule. The results, sample cross reference, and the

gquality control data are enclosed.

Donna M. McKinney Frederick W. Grothkopp
Project Manager Technical Manager

|
FWG/hbb

B - 130



c)é AndlyticclTechnologies, Inc.

ATI I.D. # 8910-088

SAMPLE CROSS REFERENCE SHEET

CLIENT : GEOENGINEERS, INC.
PROJECT # : 186-101
PROJECT NAME : -

e e e - e A —— e A e . S b h ELE EoE S S Gt T — T — — P T it A T T e Sk AL P e e At s e e e e e e 8 St At e e =

ATT % CLIENT DESCRIPTION MATRIX DATE SAMPLED
8910-088-1 MW-13, SAMPLE #3 SOIL 10/12/89
8910-088-2 MW-13, SAMPLE #5 SOIL 10/12/89
8910-088-3 MW-21, SAMPLE #3 SOIL 10/12/89
8910-088-4 MW-21, SAMPLE %5 SOIL 10/12/89
8910-088-5 MW-22, SAMPLE #3 SOIL 10/12/89
8910-088-6 MW-22, SAMPLE #5 SOIL 10/12/89
8910-088-7 MW-24, SAMPLE #3 SOIL 10/12/89
8910-088-8 MW-24, SAMPLE #5 SOIL 10/12/89
————— TOTALS ——==m
MATRIX # SAMPLES
SOIL 8

—— e St - . . —————— - Pt $ms S —— b ot St

The samples from this project will be disposed of in thirty (30) days
from the date of this report. If an extended storage period is
required, please contact our sample control department before the
scheduled disposal date.

B - 131



)! ‘K, AnclyticolTechnologies, Inc.

ATI I.D. # 8910-088
ANALYTICAL SCHEDULE

CLIENT ! GEOENGINEERS, INC.
PROJECT # : 186-101
PROJECT NAME : -

e T —— T —— T " Tt ¥ T o T T ———n ——— i} 2 8 ES e  — ———— —— . (ot ot o T G " St A G Ao G Gt S S T ——— i ——

ANALYSIS TECHNIQUE REFERENCE/METHOD
FUEL HYDROCARBONS GC/FID EPA 8015 MODIFIED
PETROLEdM HYDROCARBONS IR EPA 418.1
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24_,{.% AnclyticolTechnologies,inc.

ATI I.D. # 8910-088

FUEL HYDROCARBONS ANALYSIS
DATA SUMMARY

| CLIENT : GEOENGINEERS, INC. DATE SAMPLED : N/A
PROJECT # : 186-101 DATE RECEIVED : N/A
PROJECT NAME : - DATE EXTRACTED : 10/13/89
CLIENT I.D. : REAGENT BLANK DATE ANALYZED : 10/13/89
SAMPLE MATRIX : SO0OIL UNITS : mg/Kg
EPA METHOD : 8015 MODIFIED S DILUTION FACTOR : 1

i
COMPOUND RESULT
FUEL HYDROCARBONS <5
HYDROCARBON RANGE =
HYDROCARBONS QUANTITATED USING GASOLINE
FUEL HYDROCARBONS <5

, HYDROCARBON RANGE -

: HYDROCARBONS QUANTITATED USING DIESEL
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). !\, AndlyficalTechnologies, Inc.

ATI I.D. # 8910-088-7

FUEL HYDROCARBONS ANALYSIS
DATA SUMMARY

CLIENT : GEOENGINEERS, INC. DATE SAMPLED : 10/12/89
PROJECT # : 186-101 DATE RECEIVED : 10/12/89
PROJECT NAME - DATE EXTRACTED : 10/13/89
CLIENT I.D. : MW-24, SAMPLE #3 DATE ANALYZED : 10/16/89
SAMPLE MATRIX : SOIL UNITS : mg/Kg
EPA METHOD : 8015 MODIFIED DILUTION FACTOR : 5
COMPOUND RESULT

FUEL HYDROCARBONS <25

HYDROCARBON RANGE -

HYDROCARBONS QUANTITATED USING GASOLINE

FUEL HYDROCARBONS 1,800

HYDROCARBON RANGE Ccl4 - C26

HYDROCARBONS QUANTITATED USING DIESEL
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)! ,lk, AnalylicalTechnologies,Inc.

CLIENT
PROJECT #
PROJECT NAME
EPA METHOD

ATI I.

FUEL HYDROCARBONS
QUALITY CONTROL DATA

GEOENGINEERS,
186-101

8015 MODIFIED

INC.

SAMPLE TI.D.
DATE ANALYZED
SAMPLE MATRIX
UNITS

D. # 8910-088

BLANK SPIKE
10/14/89
SOIL

ng/Kg

.t At ma aa A e . o e o et et e e Rt e A T A s S S T P S T e Ae G e e T S Tt B et et et G et St T e kA E S s vt et et e et e

FUEL
HYDROCARBONS

-

RPD (Relative

SAMPLE CONC
RESULT SPIKED

. e s e e em e - - S Sm fa S S n - - - A T ——— T Ty 7 A8 & L e e e e e e et St Gt i G- e . M e St A T S . G Tt . B e

<b

S
)

500

SPIKED
SAMPLE

441

88

DUP
SPIKED
SAMPLE

% Recovery = (Spike Sample Result - Sample Result)

Spike Concentration

Difference)

RECOVERY RPD

(Sample Result - Duplicate Result)

"B - .135
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c)&k’Ar:olylfcoITechnologie::.',lnc.

CLIENT
PROJECT #
PROJECT NAME

PETROLEUM
HYDROCARBONS

ATI I.D. # 8910-088

GENERAL CHEMISTRY RESULTS

~.
GEOENGINEERS, INC. SAMPLE MATRIX : SOIL
186-101 '
UNITS -1 -3 -5 -7 -8
mg/Kg 3 370 73 6,000 7

B - 136
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)! A\, AnalyficalTechnologies,Inc.

ATI I.D. # 8910-088
GENERAL CHEMISTRY QUALITY CONTROL

CLIENT : GEOENGINEERS, INC. SAMPLE MATRIX : SOIL
PROJECT # : 186-101
PROJECT NAME : -

i ——— - St S n e S s S Aes S M . - = - a n e  — ———— b e St S et e At e T Wy o ot ek FR e e b e i S ot ot G P T St At St e e M W e et e e et e e

ATI SAMPLE DUP SPIKED SPIKE %
PARAMETER UNITS 1I.D. RESULT RESULT RPD CONC ADDED REC
PETROLEUM
HYDROCARBONS mg/Kg 8910-088-7 6,000 5,800 3 6,400 530 94

[+)

% Recovery = (Spike Sample Result - Sample Result)

Spike Concentration

RPD (Relative % Difference) = (Sample Result - Duplicate Result)
————————————————————————————————— X 100
Average Result
Average Result

" B -~ 137



Sasple; SBYLU-UBH3-78.2 Channel: F1U FRUNI-H Flienaee: IreviTic
Acquired: 16-DCT-B9 19:05  Hethod: C:\HAX\DATAJ\FAGBTZZ? Dperators RWH
Diluticns 1 & 5.000
Comments: DIESEL AND RTEY FROGRAM FOR DIESEL/BIXE STDS, MS, M50, FFk, FFEN
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)! *\, AnalyticalTechnologies, Inc.

560 Naches Avenue SW, Suite 101 Renton,WA 98055

iy
3

:4)

Chain of Custody

PROJECT MANAGER:— K o+hy  Killma LABORATORY NUMBER: 89/0-O8%
"COMPANY: Gexr N : ANALYSIS
ADDRESS: Y05 1908 Ave WE  Suite Jos 2 s :' @ = -
ellevue, (e ‘99005 3 2| g & : c %3 &
PHONE: Y6 = 5200 SAMPLEDBY.__(> L) V] % 2| § < 5 = % 4|Z| |5]_ k f,‘zé
; _SAMPLE DISPOSAL INSTRUCTION g,_»,f-é r. g; 2 3 " HE § . g £ ol 3 5|2 2
IB/ATIDisposaI@SSOOeafh DRemm [ Pickup (will call 212 6 A I EIEE: E Els z|8|g| = Eif f
T SR EEEEEEEEBEEREHHE
M-13 Sople#3 I NI %
M- 13, Swic H# 5 | jpglo| | -2 X
" HNET. Pzt | -3 X
) =21 .s_c‘-;.da[ﬂ H+ < /03] -4 X
me)- 22 s,,_gl,, 7| | 1210 -5 ¢
i) N2\ Gt # S N\ _|/23) -l
M -2y mﬁ 5 IB4s] -7 X
M -2y Segly 5 10| N/ | -a X

! ! %

SPECIAL INSTRUCTIONS:

T

PROJECT NUMBER: /€6~ )0 | TOTAL NUMBER OF CONTAINERS | &

PROJECT NAME: 7™\ . CHAIN OF CUSTODY SEALS YINWNA . | A/ Sl/éﬁjméa—% ﬂ«&ﬂ%’ ' : i

PURCHASE ORDER NUMBER: INTACT?] Y/NA ng dem%i ‘-Inc.’ f l : ?N;’nnted Name: Date: Printed Name Dale:
VIA: RECEIVED GOOD COND./COLD Company; Company: i

TAT: [J24HR [ 48HRS [] 72HRS WK (2 WKS (Normal) . 6’
' PRIOR AUTHORIZATION IS REQUIRED FOR RUSH DA ]

Time:

Time:

Signature: Signature: S'Bnamre: vl im :Bi?
Printed Name: Date: | Printed Nape: Date: E%ueq e ate:

: 4 YNA L BARKLEY (4
Company: Company: Analytical Technologies, Inc.

ATl Labs: San Diego (619)458-9141

+ Phoenix (602)438-1530 + Seattle (206)223-8335 «

Pensacola (904)474 1001

DISTRIBUTION: White, Canary - ANALYTICAL TECHNOLOGIES, INC.+ Pink - ORIGINATOR



): A !k. AnolyficoITechnologies,lnc. 560 Naches Avenue, S.W., Suite 104, Renton, WA 98055, (206) 228-8335

'

ATI I.D. # 8910-096

November 13, 1989

GeoEngineers, Inc. -
2405 140th Avenue N.E. L
Suite 105 -
Bellevue, WA 98005

Attention : Kathy Killman E

Project Number : 186-101-B0O4

Project Name : -

On October 13, 1989 Analytical Technoleogies, Inc. received two soil
samples for analyses. The samples were analyzed with EPA methodology
or equivalent methods as specified in the attached analytical

schedule. The results, sample cross reference, and the quality
control data are enclosed-: :

IR0 A FodeidS ity

onna M. McKinney Frederick W. Grofhkopp .
Project Manager Technical Manager ‘
FWG/nah :

B.- 140




)f Lk AngalyticolTechnologies, Inc.

ATI I.D. # 8910-096
i SAMPLE CROSS REFERENCE SHEET

CLIENT : GEOENGINEERS, INC.
PROJECT # : 186-101-B04
PROJECT NAME : -

ATT # CLIENT DESCRIPTION DATE SAMPLED MATRIX
8910~-096-1 MW-14, SAMPLE #4 10/13/89 SOIL
) 8910-096-2 MW-15, SAMPLE #5 10/13/89 SOIL
f
————— TOTALS —————
7 MATRIX # SAMPLES
SOTL 2

e et e e e an n A e . T e G e e e v et St S —

The samples from this project will be disposed of in thirty (30) days
from the date of this report. If an extended storage period is
required, please contact our sample control department before the
scheduled disposal date.
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)! A\, AnalyticolTechnologies,inc.

AT
ANALYTICAL SCHEDULE

CLIENT : GEOENGINEERS, INC.
PROJECT # : 186-101-B0O4
PROJECT NAME

PETROLEUM HYDROCARBONS IR

B - 142

I I.D. # 8910-096
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)! A\, AnclyticolTechnologies,inc.
ATI I.D. # 8910-096

GENERAL CHEMISTRY RESULTS

CLIENT : GEOENGINEERS, INC. - SAMPLE MATRIX : SOIL
PROJECT # : 186-101-B04
PROJECT NAME : -

PARAMETER UNITS -1 -2
PETROLEUM
HYDROCARBONS mg/Kg 100 320
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)! A\ AnolyticalTechnologies, Inc.

L

ATI I.D. # 8910-096
GENERAL CHEMISTRY QUALITY CONTROL

CLIENT : GEOENGINEERS, INC. SAMPLE MATRIX : SOIL
PROJECT # : 186-101-B0O4
PROJECT NAME : -

ATT SAMPLE DUP SPIKED SPIKE $%
PARAMETER UNITS I.D. RESULT RESULT RPD CONC  ADDED REC
PETROLEUM

HYDROCARBONS mg/Kg 91026504 6,000 5,800 3 6,400 530 94

Q,

% Recovery = (Spike Sample Result - Sample Result) i
Spike Concentration
RPD (Relative % Difference) = (Sample Result - Duplicate Result)

Average Result
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) KAnolxj:r};olTechnologies,lnc:. . L
<5%\[&1@'195 Avenue SW, Suite 101 Renton,WA 98055 Chaln Of CUStOd&’ DATEM paceE_L or L

PROJECT MANAGER:__Ketly K./ man LABORATORY NUMBER: 4
COMPARY: GETL” -
ADDRESS. QY0 /M0 T fhe ML Suite /03 2 2l | =
&,//wae Lo 97005 Slgl |, 2 15 |5 =l |
25| |8 2 18] |8 EIEE
HoNg: _ 46 - 5200 A PRERHERERE 3|2|E
glo 25|28 28|z ot T @ =22
[ZX8 =] a | |Gl T ol 2 2 wl|.w
mﬂDlsposal@ssowach [ Retum O Pickup (will cal) 2158|183 |%|&18|&£|2]|E Elslz|8|8(= & = =
w L = (@]
clglElglg|ele|g|e|g|8(=|3|x JZ|E|BIE
2182 (2I5|8|8)3|2(E|2|2|2|8 8|8 =|2| 8|5
WD =1, Sople? ) i0)i3)53 | IS So0l | ( X
Mpo- 15, 5572/3 :é!s" /9/;3[/5;;’ 05t sl | Ao X

PROJECT NUMBER: ) €4~ )b/ - 504 TOTAL NUMBER OF CONTAINERS | oL s1 g Timg;, | Signature: © |Signature

PROJECT NAME: ' CHAN OF CUSTODY SEALS Yaa | /| BEl % ﬂﬁ/ 1694

PURCHASE ORDER NUMBER: INTACT? YNMNA 7 |Paedflame c// /oj}j  Printed Name: Date: | Printed Name: Date:

VI . RECEIVED GOOD GOND.COLD 7 Campsay: = T *"| Company: Company:

TAT: [J 28R [J 48HRS O] 72HRS 0 1WK IS WKS (Normal) ‘

SPECIAL INSTRUCTIONS: Signature: Time: | Signature: Tima: @gﬂ 4& Vs

h - Printed Name: Date: | Printed Name: Date: Ef%naw,ll q%e/

ylon { r,‘(

Company: Company: Analytical Technologies/Inc./

', ATi Labs: San Diego (619)458-9141 + Phoenix (602)438-1530 + Seattle (206)228-8335 - Pensacola (904)474-1001 DISTRIBUTION: White, Canary - ANALYTICAL TECHNOLOGIES, INC.* Pink - ORIGINATOR



éé An0|yTiCC1|TeChnO|OgieS,lnc. 560 Naches Avenue, S.W., Suite 101, Renton, WA 98055, (206) 228-8335

ATI I.D. # 8910-123

GeoEngineers
NOV -6 1989

November 2, 1989

GeoEngineers, Inc. '
2405 140th Avenue N.E.
Suite 105

Bellevue, WA 98005
Attention : Kathy Killman
Project Number : 186-101-B4
Project Name : Puget Power

On October 19, 1989 Analytical Technologies, 1Inc. received two

product samples for analyses. The samples were analyzed with EPA
methodology or. equivalent methods as specified in the attached
analytical schedule. The results, sample cross reference, and the

quality control data are "enclosed.

M c{ Silva Frederick W. Grothkopp
S or Project Manager Technical Manager
FWG/nah
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éAnolyticolTechnologies,lnc.

ATI I.D. # 8910-123
SAMPLE CROSS REFERENCE SHEET

CLIENT : GEOENGINEERS, INC.
PROJECT # : 186—-101-B4
PROJECT NAME : PUGET POWER

e e et e - o —— T A A = & s —m - ——— S A S A e S o e R ek Al S8 s e e G M T S G e e et e e e T S A S SR S SR S S

ATI # CLIENT DESCRIPTICN MATRIX DATE SAMPLED
8910-123-1 MW-25 PRODUCT 10/17/89
8910-123-2 MW-7 PRODUCT 10/19/89
————— TOTALS --—-—-—
MATRIX # SAMPLES
PRODUCT 2

———— —— —} = Sn ——— A —— At —p S e e A e o —— S —

The samples from this project will be disposed of in thirty (30) days
from the date of this report. If an extended storage period is
required, please contact our sample control department before the
scheduled disposal date.
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)! LK AnclyticalTechnologies,Inc.

ATI I.D. # 8910-123
ANALYTICAL SCHEDULE

CLIENT : GEOENGINEERS, INC.
PROJECT # : 186-101-B4
PROJECT NAME : PUGET POWER

et et e = e —n —— — i - o T = = b S S o S am Fr Y7 & SN S = =t e e S e s Rt e B e e e e e T 7 T A S e e e e e e

FUEL HYDROCARBONS GC/FID EPA 8015 MODIFIED

B - 148 ,



):! A\. AnalyticolTechnologies, Inc.
ATI I.D. # 8910-123-1

FUEL HYDROCARBONS ANALYSIS
DATA SUMMARY

CLIENT : GEOENGINEERS, INC. DATE SAMPLED : 10/17/89
PROJECT # : 186-101-B4 DATE RECEIVED : 10/19/89
PROJECT NAME : PUGET POWER DATE EXTRACTED : N/A
CLIENT I.D. : MW-25 DATE ANALYZED : 10/23/89
SAMPLE MATRIX : PRODUCT UNITS ! ppm

EPA METHOD : 8015 MODIFIED DILUTION FACTOR : 1600
COMPOUND RESULT

FUEL HYDROCARBONS 300,000

HYDROCARBON RANGE Clée - C26

HYDROCARBONS QUANTITATED USING DIESEL
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)&k AnalyticaiTechnologies, Inc.

ATI I.D. # 8910-123-2

L
FUEL HYDROCARBONS ANALYSIS

DATA SUMMARY

CLIENT : GEQENGINEERS, INC. DATE SAMPLED : 10/19/89
PROJECT # : 186-101-B4 DATE RECEIVED : 10/19/89
PROJECT NAME : PUGET POWER DATE EXTRACTED : N/A
CLIENT I.D. 1 MW-7 DATE ANALYZED : 10/23/89
SAMPLE MATRIX : PRODUCT UNITS ' ¢ ppm

EPA METHOD : 8015 MODIFIED DILUTION FACTOB : 2000
COMPOUND RESULT

FUEL HYDROCARBONS 340,000

HYDROCARBON RANGE Ccl6e - C26

HYDROCARBONS QUANTITATED USING DIESEL
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MO - 123 A

Sample: named3d Channel: FID REAR-A Filename: JRFOI7HT7
Acquireds 23-0C7-89 L1:37  MNethods C:\MAX\DATA4\RAGRTY24 Operator: REH
Comments: P8910-123-1
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9910 - 123 =>— .

Sample: namedd Channel: FID REAR-A Filename: 9RFR1948
Boquired: 23-007-89 (2:38  Method: L:\MAX\DATAA\RARETIZS Dperatory RUI
Comments: PBY1O-123-F
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AAnolytico{Technologies,Inc.

560 Naches Avenue SW, Suite 101 Renton,WA 88055

~ Chain of Custody

-~

Eal]

s

oate 0/ 8 pace__ o

provecT Manager: Koty Killwno

COMPANY: G@oét\mf/\?f_/\s :

LABORATORY NUMBER: 39 (/- [ 7. 3
G

ADDRESS: . OS- TOM Ave N S 10D

£ - |8 |8 g
elleyu e  vA L 9RAD D HEIS 2l 18| I3 735
“ = =] 3 =< EOQ-
PHONE: _ T4 A- SO0 SAMPLED BY X /RRID HENE AR ERERE 2=y
T gial (S1&|12]8] g2l |=|% of 1Z|EIE
: o= | =2 -g_.s% ol= =2 glel2
" HHEBREEHEEEHB R EEEREEE
3 AT Disposal @ $5.00 each L z|6|0|c|E|2|BIE|T || E|G|Z|9(8]= aiz
o Lt = (@]
2 2ig|Elg(glelglzie||3|3|3|e|s|xn| |23l ElE]|E
AEIEHEEEHEHEEHEBEHEE R EEEE
M-2S ormdict  [OF787] ol | :
=7 pmduct  ofiafe] k] A X

PROJECT NUMBER: P, A{)ﬁ ¢ ., < | TOTAL NUMBER OF CONTAINERS ol 3@1 : | signature Signature:
PROJECT\NAME: -] /=~y ~ -y~ v[-| cHAIN oF cusToDy SEALS YWNA | A/ T D’a‘WD — =
- ted Name: te; rinted Name: ate: Printed Name: Date:
PURCHASE ORDER NUMBER: INTACT?  YIN/NA VA VBB v '
VIA: ' RECEIVED GOOD COND./COLD “7 | Company: — Company: Company:
B 26R- [] 48HRS Ti72HRs WK ] 2WKS Nomal) | @colmayacens fne -

SPECIAL INSTRUCTIONS:

T&Tﬂu /I’\JLFV)- Ly &

_ ase E)C\-f/\c\ C (’aﬁS@ aS \/\\&\f\.c\s?ossxﬂf
AT weeoticoed .~ oxpe wofq g507
(s /(1 B2 1

Signature: Signature

Time:

P LK (TP

Printed Name: Date: | Printed Name:

Date:

Company: - Company:

¢ |Analytical Technalogies, Iné.

ATl Labs: San Diego (619)458-0141 + Phoenix (602)435_—1530 « Seattle (206)228-8335 + Pensacola (904)474-1001

DISTRIBUTION: White, Canary - ANALYTICAL TECHNOLOGIES, INC.+ Pink - ORIGINATOR



)! A\, AncalyticalTechnologies, Inc.

November 22, 1989

GeoEngineers, Inc.
2405 140th Ave. N.E.,
Bellevue, WA 98005

Suite 105

Attention Brad Biggerstaff

Project Number 186-101-B04
Project Name Puget Power

1989
for

On October 27,
water samples

methedology or
analytical schedule.

analyses.

The

Analytical

equivalent methods
results,

560 Naches Avenue, S.W., Suite 101, Renton, WA 98055, (204) 228-8335

ATI I.D. # 8910-166

i
L

Technologies, Inc. received three
The samples were analyzed with EPA
as specified in the attached

sample cross reference, and the

guality control data are enclosed.

ornall

Donna M. McKinney
Project Manager

FWG/pes

Futsviheddatllery

Frederick W. Grothkopp
Technical Manager

B - 154
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)! |K AnalyticalTechnologies,Inc.

ATI I.D. # 8910-166
SAMPLE CROSS REFERENCE SHEET

. CLTENT : GEOENGINEERS, INC.
PROJECT # : 186-101-B04
PROJECT NAME : PUGET POWER

e e e e e e e e e e e e e e e e e e T e S s e S e e - St o T e st e St B S Em o  h f A et s S e

ATT # CLIENT DESCRIPTION DATE SAMPLED MATRIX
8910-166-1 MW-12 10/27/89 WATER
8910-166-2 MW~-19 10/27/89 WATER
8910-166-3 MW~20 10/27/89 WATER
————— TOTALS -~-—-
MATRIX # SAMPLES
WATER 3

The samples from this project will be disposed of in thirty (30) days
from the date of this report. If an extended storage period is
required, please contact our sample control department before the
scheduled disposal date.
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}! ‘k, AnalyticolTechnologies,Inc.

ANALYTICAL SCHEDULE

CLIENT : GEOENGINEERS, INC.
PROJECT # : 186-101-B04
PROJECT NAME : PUGET POWER

e e e e e v P A S et e g e et et et - ¢ e A e o 8§ At R m e —

PETROLEUM HYDROCARBONS IR

B ~ 156
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ATI I.D. # 8910-166

g M PR S P )

EPA 418.1



)! AK AnalyticolTechnologies, Inc.

ATI I.D. # 8910-166

GENERAL CHEMISTRY RESULTS

CLIENT : GEOENGINEERS, INC. ' SAMPLE MATRIX : WATER
PROJECT # : 186-101-B04
PROJECT NAME : PUGET POWER

—— e At At han e A A T 8 et f e AR A R S ——— e e e At G A b Gt e et St B e G T ey S T et S Tt W T —— R A A e e e

PARAMETER UNITS -1 -2 -3
PETROLEUM
HYDROCARBONS ng/L 0.06 0.06 0.06

B - 157



)! Ak, AnalyticalTechnologies, Inc.

ATI. I.D. # 8910-166"

GENERAL CHEMISTRY QUALITY CONTROL

CLIENT : GECENGINEERS, INC. SAMPLE MATRIX : WATER
PROJECT # : 186-101-B04
PROJECT NAME : PUGET POWER

o e = v = = e e St At Se s A A B s Tt S e A Gt A S A e T S e S TER T T T Fn T Bt e Al et e Ak SR L As AR L S N S A S S ——— e A s et

ATI SAMPLE DUP SPIKED SPIKE %

PARAMETER UNITS I.D. RESULT RESULT RPD CONC ADDED REC
PETROLEUM
HYDROCARBONS mg/L  8910-126-13 <0.05 <0.05 0 N/A N/Aa N/A
PETROLEUM
HYDROCARBONS mg/L BLANK SPIKE N/A N/A N/A 7.0 10.0 70

|

i

|
% Recovery = (Spike Sample Result - Sample Result) [,

————————————————————————————————————— X 100 %

Spike Concentration

RPD (Relative % Difference) = (Sample Result - Duplicate Result) v

————————————————————————————— —=== X 100 -
Average Result

B.-- 138 . L



e e =0l
Drod bm\ggersjra GEOENGIMEERS INC. C”

2405 - 140tk AYE. N.E., SUITE 10%
BELLEVUE, WASHINGTON B00CS

206=746-5200 FROJECT LOC. zﬁbazé;f—

CHAIM OF CUSTODY RECORD FROJECT NAME _ﬁ&ﬁ;fdff%ggf—-
SAMFLED &Y ___é&[ﬂéi __________ DATE _/C ﬁf{j@{ﬂsz___;__ GEI FILE NO. _[dC— 0/~ oy
TIME DEFTH |TYPE FIELD F'R'ESER'VATI,VE ANALYSES |NO. OF
SAMFLE | DATE SAMFLED | OF oF FILTERED |ADDED TO TO BE SAMFLE
Mo. |SAMFLED SAMFLE | SAMPLE SAMFLE CONDUCTED | CONTAINERS COMMENTS
—) \mwiz| j6~7 ] 300 H=0 | wno beco TP 4 l

~L MW [ ) | s3ia

p / f
]
T P M 2

| !
L4 7
==}
i
—
(9]
(t=}
. 7 .
RELéN%zgé : éééfar itk ) DATE TIME RECE LMD TYR DATE, |TIME
NAM y AME
IR TSR T (927 (e | MRS = _ITITTyTr |ehfse|isTD
.|RELINQUISRHED EY (5IGMATURE) DATE TIME RECEIVED BY (SIGNATURE) DATE |TIME
NelE NAME
FIRM LTI L
ADDITIONAL COMMEMTS: ' v

76-101 1393




Geofingineers AVIT=ST

NOV 14
Acuting K.5 IC =

i

LI

: "_I"":

ANALYSIS REPORT

CLIENT: Geo Engineers

REPORT TO: Kathy Killman
2405 ~ 140th Avenue NE, Suite 105
Bellevue, WA 98005

DATE RECEIVED:

DATE REPORTED:

AmTest Inc.

Profassional
Analytical
Services

14603 N.E. 87th St.
Radmond, WA
98052

Fax: 206 883 3495

Tel: 206 885 1664

11/6/89

11/9/89

Laboratory Client Specific Grav1ty APIT Grav1ty
Sample Nos. Identification (60/60°F)
11 - 28 #1 Hydraulic 0.8794
Fluid
11 - 29 #21 Hydraulic 0.8804
Fluid

NOTE: Sample 11 - 29 contained visible moisture and sediment..

REPORTED BY /MAI/J’LG«LQ, M L

MG/pb M chael Goodyear

B - 160



):f !\!: AnolyﬁcolTechnologies,Inc. 560 Naches Avenue, S.W., Suite 104, Renton. WA 98055, (206} 228-8335

ATI I.D. # 8911-108

GeoEngineers
DEC 14 1989

December 12, 1989

GeoEngirieers, Inc.

2405 140th Avenue N.E.

Suite 105

Bellevue, WA 98005
Attention : Steve Perrigo
Project Number : 186-106-B0O4

Project Name : Puget Power

Oon November 28, 1989 Analytical Technologies, Inc. received three
soil samples for analyses. The samples were analyzed with EPA
methodology or equivalent methods as specified 1in the attached
analytical schedule. The results, sample cross reference, and the

quality control data are enclosed.

Donna M. MCKl Frederlck W. Grothkopp
Project Manager Technical Manager

FWG/elf

B - 161
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)! A\, AnalyticalTechnologies,Inc.

ATT I.D. # 8911-108

SAMPLE CROSS REFERENCE SHEET

CLIENT : GEOENGINEERS, INC.
PROJECT # : 186-106-B04
PROJECT NAME : PUGET POWER

- - S G B = - Pt A= S S —— . m—m Saa - S Gy S e e M S — - b St A Mt R A e S e S A A S . A R M G P P e P e S e S M S it et S A e ——

ATI # CLIENT DESCRIPTION DATE SAMPLED MATRIX
8911-108-1 MW-23 11/27/89 ' SO0IL
8911-108-2 B-27 11/27/89 . SOIL
8911-108-3 B-28 : 11/27/89 SOIL
!
|
|
\
|
————— TOTALS ————- |
MATRIX 4 SAMPLES !
SOIL 3

b
I
|
|
i
|
______________________________ I

The samples from this project will be disposed of in thirty (30) days
from the date of this report. If .an extended storage period is

required, please contact our sample control departmenlt before the
scheduled disposal date. |

B - 162
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)! A\, AnalyticalTechnologies, Inc.

ATI I.D. # 8911-108

ANALYTICAL SCHEDULE

CLIENT : GEOENGINEERS, INC.
PROJECT # : 186-106—-B0O4
PROJECT NAME : PUGET POWER

—— - o At i ——— — T At i A e i S S o T i = S Ea - —— - S s S S e e A e et S e b S Pt M M S e G T et e e e A Sl S e e S e e

e b v b i A — S Ay At A T T P - S —— T —— Tttt B et M ey AN S S8 M W G G e G e M S e AR AN M s 4 e e e e e R R e e S S TS S mm

PETROLEUM HYDROCARBONS IR EPA 418.1
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)! Ak AnalyticolTechnologies,Inc.

.

ATI I.D. # 8911-108

GENERAL CHEMISTRY RESULTS

CLIENT SAMPLE MATRIX : SOIL
PROJECT #

PROJECT NAME

GEOENGINEERS, INC.
186-106-B04
PUGET POWER

PARAMETER UNITS -1 -2 -3
PETROLEUM
HYDROCARBONS  mg/Kg 5,900 19 25

B - 164



12/7/89

XSK: CBOo

ei186-~101-B04

v

Tam —m = S

DERPTH IN FEET

1

1

12

13

L

14

15

MONITOR WELL NO. MW-30

']
WELL SCHEMATIC Vapor , ,, 8
. Conc(ppm) 2 € I DESCRIPTION
Casing Elevation: Loncippm) § 5 g Growp .
Casing Stickup: Sheen EI‘ 8 U.) Symbol Surface Elevation:
teel surface S-inches asphaltic concrete 0
monument
- Brown fine to coarse gravel with sand and
-l occasional cobbles (medium dense, moist) {fill) |-
— —Bentonite seal L
—| 4—-2-inch, Schedule e
—| 5 40 PVCsolid . 3
| casing E Black coal fragments (silt to gravel size) with
== occasional zand and silt (med:um dense, moist)
E‘E (coal spoils) ([ill) i
ss 12 M =
il %
==
= s
==}
- ==
1 2-inch, Schedule g S
.| 40 PVC screen with == Grades 1o loose
| 0.020-inch slot ss 6 m =5
2| width == L
==
== 5
el Gray fine to medium sand (very loose, wet)
ss 2 mﬂﬂ i
Gray silt with fine sand (soft, wet)
 '&~Medium sand —10
H backfill o Gray silty fine to medium sand (loose, wet)
=0 NS 5 mﬂ R
= .. H | -
~] Base of well at : : i
12.0 feet A g
1 ML  Gray fine sandy silt (soft, wet)
NS 4 ?"i i
i
Boring completed at 14.0 feet on 11/28/89
No petroleum-like odor detected
— 15
B

16 -

Note: See Figure A-2 for explanation of symbols

—/
Geo §¢ Engineers

Log of Monitor Well

Figure A-28




12/7/89

:CDO

KSK

eiec~101-Bo4

DEPTH IN FEET

10}

15

1 |

12 [

MONITOR WELL NO. MW-31

0
WELL SCHEMATIC Vapor e 3 DESCRIPTION
Casing Elevation: Conc.(ppm) E’ § E’ Group .
Casing Stickup: Sheen o3 a Symbol Surface Elevation:
teel surface S-inches asphaltic concrete 0
monument ==
g"".g Brown fine to coarse gravel with sand and wood
- = fragments (medium dense, moist) (fill) R
—| [=—Bentonite seal E-—:
== ==
— «==}-2-inch, Schedule g'-‘-:-':
: : 40 ?VC solid (= Black coal fragments (silt to gravel size) (medium |-
casing 5...; dense, moist) (coal spoils) (fill)
ss 13 ‘@ = [
==
== -
=
=
1L == —5
= 2-inch, Schedule &
-] 40 PVCscreen with = Grades to loose
| 0.020-inch stot H |7 @m =
width -F?_E o
: ==
=z
==
==
==
=z -
< ;.'_: SP  Gray fine to medium sand (very loose, wet)
SS 3 : i
[
ML Gray fine sandy silt (soft, wet} s
-, -
b 5‘ «—Medium sand 10
/5] backfill
NS 6 m Grades to medium stiff
Base of well at
| 125 feet Grades to soft 5
NS 3 ﬁ]ﬂ
Boring completed at 14.0 feet on 11/28/89
No petroleum-like odor detected
— 15

16 -

Note: See Figure A-2 for explanation of symbols

o
S
7

= /““
D
>

Engineers

Log of Monitor Well

Figure A-29
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Waste Screening Memo
October 11, 1989
2 of 3

Please note that it is only the described materials that are acceptable for
disposal. Any other type of questionable waste from this company will
require separate review and analysis.

If you have any questions or need additional information, please call me at
296-4633 (FAX 296-0188).

83JB:jl/pspl2

Chuck Shank, Hazardous Waste, Region X, EPA

cec:
John Conroy, Hazardous Waste, Northwest Office DOE’
Larry Kirchner, EHS Supervisor, Southeast EHS Office
Greg Bishop, EHS Supervisor, Smith Tower, SKCDPH
Deborah Lambert, KCSW ' .
Generator and Transporter listed. above.
GeoEngineers, Inc. ATTN: K., Killman
2405 - 140th Ave. N.E.; Suite 105; Bellevue, WA 98005
Attachment

C - 34
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WASTE SCREENING CHECKLIST

enerator: Puget Sound Power Date:; 10/11/89
Materials: Soil
3 0f3
WAC TITLE OR
173-303 TEST DONE RESULT COMMENTS
-090 D.W. Characteristics
a) Ignitability
b) Corrosivity
c) Reactivity
d) E.P. Tox d) Y d) not D.W.
-101 Toxic D.W.
a) Equivalent Conc.
b) Bioassay
(@]
| -102 Persistent D.VW. . ‘
w a) Halogenates a) Y a) not D.W. a) method 8010/8020
v b) PAH's :
-103 Carcinogenic D.W.
Other a) TPH ' a) Y a) l.t. 0.5%
b) B-E-T-X b) ¥ b) not D.W. b) method 8010/8020
c) PCB's c) Y Cc) not D.W. c) ND; 1.t. 250ppb
Abbreviations Y = Yes; N = No; NA = Not Applicable;

WAC = Washington Administrative Code; E.P. Tox = Extraction Procedure Toxicity;

D.W. = Dangerous Waste; PAH = Polycyclic Aromatic Hydrocarbons;

D.O.E. = Department of Ecology,

l1.t, = less than

B = Benzene; E = Ethylbenzene; T = Toluene; X = Xylenes -~ total unless otherwise
specified

TPH = total petroleum hydrocarbons, EDB = Ethylene dibromide

ND = Not Detected



)f ;\, AnalyticalTechnologies, Inc.

ATI I.D. # 8911-108

GENERAI, CHEMISTRY QUALITY CONTROL

CLTIENT : GEOENGINEERS, INC. SAMPLE MATRIX : SOIL
PROJECT # : 186-106-B04
PROJECT NAME : PUGET POWER

ATI SAMPLE DUP SPIKED SPIKE %
PARAMETER UNITS I.D. RESULT RESULT RPD CONC ADDED REC
PETROLEUM
HYDROCARBONS mg/Kg 8911-115-2 8.4 8.3 1 150 125 113

% Recovery = (Spike Sample Result -~ Sample Result)

Spike Concentration

RPD (Relative % Difference) = (Sample Result - Duplicate Result)

Average Result

B - 165
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c)éA‘nclyﬁco['l'echhologie's,lnc.

Chain of Custody

- (7
560 Naches Avenue SW, Suite 101 Ranton, WA 98055 §7// /Og DATE / / sk ?PAGE OF_Z
S Lo .
PROJECT MANAGER: Feve Vo r :3,3 2 LABORATORY NUMBER:
COMPANY: (e Enginecrs oo T Baammiaa e ANALYSISRE
-t N
ADDRESS: 2-"/()5 /el './(. /. [ -.Eu de oL é’ ) 8 = =
fellevae Ll G703 1E|s! |, % B |5 S |B
iy . =18 = ‘ 2 H{o|o
Pove: 276 - 0390  gpupenay. (L 17 Bl (Els|<le| [E|:|E] |5 glo|w
T e HEONAHHERE EEREHERREREEE
° HHERHEREEHEHEHHEEEREEE
E/AﬂDlsposaI@$SOOeach [0 Retum ] Pickup {will call T|z|C|e|o|Fie|E|E[Z|=|E|s|2[3]|8]= e|=|Z
. w| - w 250
=8 glelelglz|zig]|8ls| Sl e e x! |5|5(8]|F
8_8@8&’288;5%3:8?38 S| &|E|a
WiW- A3 1/ 2t/¢5 1200 X
g - 2% 1223411400 %
H - 2 ERTELIVER L X
PROJECT NUMBER: ) 24- /06 - RuY TOTAL NUMBER OF CONTAINEBS 3 fsignay 7( / 7/% //-m,m Signalure: Time: | Signaturer
PROJECT NAME: Aot Poiuer CHAIN OF CUSTODY SEALS YNNA | /A L7, S — :
PURCHASE ORDER NUMBER- - TINTACT?  YAUNA _ U WA PrP )‘iar:e/l JET e /Pa” /} ot nted Name: ate: Printad Name: Date:
VIA: RECEIVED GOOD COND.coLD .~ [Y/y/ Company Company: - [Company:
TAT: [J24HR - [ 48HRS [] 72HARS ] 1WK B2 WKS (Normal] GeoEnglncors
SPECIAL INSTRUCTIONS: Signature: szggmr?%/ imeyy
. Printed Name: Date: | Printed Name: Date: ted Date
i " P B <o ve stom T
Company: Company' : Analyhczl Technologies, Inc. /
ATl Labs:

i ; .
Lo I s

-
|

SanDtego (619)458-9141 » Phoenix (602)438-1530 Seatﬂe (206)228-8335 Pensacola (904)474-1001

I

DISTRIBUTION: White, Canary ANALYTICALTECHNOLOGIES INC Plrlk ORIGINATOR
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):! !k. AnalyticalTechnologies,Inc. 560 Naches Avenue, SW.. suite 101, Renton. WA 96055, (206) 228-8335

ATI I.D. # 8911-115

December 12, 1989

GeoEnginesrs

GeoEngineers, Inc.
2405 140th Avenue N.E.
Suite 105

Bellevue, WA 98005

Attention : Steve Perrigo
Project Number : 186-106-B0O4
Project Name : Puget Power

On November 28, 1989 Analytical Technoiogies, Inc. received three

soll samples for analyses. The samples were analyzed with EPA
methodology or equivalent methods as specified in the attached
analytical schedule. The results, sample cross reference, and the

quality control data are enclosed.

éﬂmm W ; }M,&Mﬂ?y

Donna M. McKinney Frederick W. Grothkopp
Project Manager Technical Manager
FWG/elf
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):! Ak. AnalyticclTechnologies, Inc. |
ATI I.D. # 8911-115
SAMPLE CROSS REFERENCE SHEET -

CLIENT : GEOENGINEERS, INC.
PROJECT # : 186-106-B0O4 '
PROJECT NAME : PUGET POWER

—— . s S b o e T T e S .t it Ak S A A e T S e e A A Sea M . S - Gt At e M Sy Wt et SN A M e . e vt et A e e e s e

ATI # CLIENT DESCRIPTION DATE SAMPLED  MATRIX
8911-115-1 B-29 11/28/89 | SOIL
8911-115-2 MW-30 11/28/89 SOIL
8911-115-3 MW-31 11/28/89 . SOIL
|
|
|
|
|
|
————— TOTALS ————- '
MATRIX } SAMPLES
SOIL 3

t
The samples from this project will be disposed of in thirty (30) days
from the date of this report. If an extended storage period is

required, - please contact our sample control department before the
scheduled disposal date.
|
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)! hk, AnalyticalTechnologies,Inc.

C ATI I.D. # 8911-115
ANALYTICAL SCHEDULE

CLIENT : GECENGINEERS, INC.
; PROJECT # : 186-106-B0O4
— PROJECT NAME : PUGET POWER

- - e St At o e vt At e A St A . A A - T T —— —f & i LA e s M o St S A M ey e e Ay Y7 S L M e et A e e e e A e

; ANALYSIS TECHNIQUE REFERENCE/METHOD
: FUEL HYDROCARBONS GC/FID EPA 8015 MODIFIED
PETROLEUM HYDROCARBONS IR EPA 418.1

B - 169



)5 Ak, AnalyticalTechnologies,Inc.

ATI I.D* 4 8911-115

FUEL HYDROCARBONS ANALYSIS

DATA SUMMARY

CLIENT ¢ GEOENGINEERS, INC.
. PROJECT # : 186—~-106-B0O4
PROJECT NAME : PUGET POWER
CLIENT I.D. : REAGENT BLANK
SAMPLE MATRIX : SOIL

EPA METHOD : 8015 MODIFIED
COMPOUND

FUEL HYDROCARBONS
HYDROCARBON RANGE
HYDROCARBONS QUANTITATED USING

FUEL HYDROCARBONS

HYDROCARBON RANGE
HYDRCCARBONS QUANTITATED USING

B -~ 170

DATE SAMPLED : N/A
DATE RECEIVED : N/A
DATE EXTRACTED : 11/30/89
DATE ANALYZED E: 12/02/89
UNITS : mg/Kg

DILUTION FACTOR : 1

<5
GASOLINE
<5

DIESEL



):! Ak. AnalyticalTechnologies, inc.

CLIENT
PROJECT #
PROJECT NAME
CLIENT I.D.
SAMPLE MATRIX
EPA METHCD

ATI I.D. # 8911-115-3

FUEL HYDROCARBONS ANALYSIS

DATA SUMMARY

GEOENGINEERS,
186—-106-B04
PUGET POWER
MW-31

SOIL

8015 MODIFIED

INC.

DATE SAMPLED
DATE RECEIVED
DATE EXTRACTED
DATE ANALYZED
UNITS

DILUTION FACTOR

11/28/89
11/28/89
11/30/89
12/02/89
mg/Kg

1

————— — r T e} o T A i Ah Ak Res S A L R Ak S S R . S v v S St et et A e e i Mt Fee St e e e S AL M e e G e e e

FUEL HYDROCARBONS
HYDROCARBON RANGE
HYDROCARBONS QUANTITATED USING

FUEL HYDROCARBONS
HYDROCARBON RANGE
HYDROCARBONS QUANTITATED USING

[

B - 171
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GASQLINE
840
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DIESEL



)! &k, AnalyticolTechnologies,Inc. } |

ATI I.D. # 8911-115

|
FUEL HYDROCARBONS

QUALITY CONTROL DATA |

|
I

CLIENT : GEOENGINEERS, INC. SAMPLE I.D. :, 8911-117-1
PROJECT # : 186-106-B0O4 DATE EXTRACTED: 11/30/89
PROJECT NAME : PUGET POWER DATE ANALYZED : 12/02/89
EPA METHOD : 8015 MODIFIED SAMPLE MATRIX : SOIL
UNITS :|mg/Kg i
DUP DUP
. SAMPLE CONC SPIKED % SPIKED %
COMPOUND RESULT SPIKED SAMPLE REC SAMPLE RECOVERY RPD -
FUEL '
HYDROCARBONS <5 500 470 94 473 95 1

0,

% Recovery = (Spilke Sample Result - Sample Result)

|
Spike Concentration i

RPD (Relative % Difference) = (Sample Result - Duplicate Result}
- —— X 100
Average Result

B - 172 .



)! A\, AnalyticolTechnologies,Inc.

ATI I.D. # 8911-115

GENERAL CHEMISTRY RESULTS

CLIENT : GEOENGINEERS, INC. SAMPLE MATRIX : SOIL

PROJECT # : 186-106-B0O4
PROJECT NAME : PUGET POWER

—— e e - ——  — ——— ——————— —— ——— — ——————————— — ——— —— — ———— O ————— ———— —————— ——

PARAMETER UNITS -1 -2 -3
PETROLEUM
HYDROCARBONS mg/Kg 6.9 8.4 2,000

B - 173



é AnalyticalTechnologies, Inc. | ' !

ATI I.D. # 8911-115!
GENERAL CHEMISTRY QUALITY CONTROL

CLIENT : GEOENGINEERS, INC. SAMPLE MATRIX : SOIL
PROJECT # : 186-106-B0O4
PROJECT NAME : PUGET POWER

ATI SAMPLE DUP SPIKED SPIKE %
PARAMETER UNITS TI.D. RESULT RESULT RPD CONC ADDED REC
\
PETROLEUM
HYDROCARBONS mg/Kg 8911-115-2 8.4 8.3 1 150 125 113

o,

% Recovery = (Spike Sample Result - Sample Result)
Spike Concentration
RPD (Relative % Difference) = (Sample Result - Duplicate ReLult)

————————————————————————————— ~---- X 100
Average Result |

B - 174
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560 Naches Avenue SW, Suite 101 Renton,WA 98055

Chain of Custody G115
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APPENDTIXKX C

Geo %Engineers

October 5, 1989 Consulting Geotechnical
Engineers and Geologists

Seattle-King County Department of Public Health

172 - 20th Avenue
Seattle, Washington 98122

Attention: Mr. Steve Burke

GeoEngineers, Inc. is providing consulting services to Puget Sound
Power & Light Company (PSPL) regarding the excavation and removal of
petroleum-contaminated soil surrounding five underground storage tanks. The
tanks: two waste oil tanks, two diesel fuel tanks, and one gasoline tank;
were located at the PSPL Renton Service Center, 620 South Grady Way in
Renton, Washington. In addition, an underground water line was excavated
adjacent to one of the former underground diesel fuel tanks. The soils from
these excavations were stockpiled on-site and sampled by GeoEngineers. On
behalf of PSPL, we are requesting written permission for disposal of the
stockpiled soils at Cedar Hills Landfill and Newcastle Landfill.

A composite sample (sample Stock-C) of the stockpiled soil from the
waste oil tank excavations was obtained on August 30, 1989 and analyzed for
EP Toxicity-Metals, purgeable halocarbons and aromatics (EPA Methods
8010/8020), PCBs (EPA Method 8080), and total petroleum hydrocarbons (TPH)
(EPA Method 418.1). Barium was detected at a concentration of 0.11 ppm.
Based upon the EP Toxicity testing the soil is not a dangerous waste.
Tetrachloroethene was detected at a concentration of 0.045 ppm. Meta and
para xylene were detected at a concentration of 0.041 ppm. PCBs were not
detected above the detection limit of 0.025 ppm. TPH was detected at a
concentration of 3,500 ppm. The laboratory reports are attached. We
propose that these soils be disposed of at the Cedar Hills Landfill. This
stockpile contains approximately 110 cubic yards of contaminated soil. No

free liquid is present in this stockpiled soil.

GeoEngineers, Inc.

2405 140th Ave. NE, Suite 105
Bellevue, WA 98005
Telephone (206) 746-5200
Fax. (206) 746-5008



Seattle-King County Dept. of Public Health
October 5, 1989
Page 2

A composite sample (sample F-1) of the stockpiled soil from a water
line excavation adjacent to a former underground diesel fuel tank was
obtained on September 7, 1989 and analyzed for TPH. TPH was detected at a
concentration of 220 ppm. The laboratory reports are attached. Please
disregard ground water analytical results included in the attached
laboratory report since these results do not relate to the stockpiled soil.
We propose that these soils be disposed of at the Cedar Hills Landfill.
This -stockpile contains approximately 60 cubic yards of contaminated soil.
No free liquid is present in this stockpiled soil.

Composite samples of the stockpiled soil from the diesel fuel tank
excavation (samples A-1, C-South-1 and C-North-1) and gasoline tank
excavation (sample B-1) were obtained on September 7, 1989. The diesel fuel
contaminated soils were analyzed for TPH. TPH was detected at concentra-
tions less than 200 ppm. The gasoline contaminated soils were analyzed for
TPH and BETX (EPA Method 8020). TPH was detected at a concentration less
than 200 ppm. BETX was not detected with detection limits for each
constituent at less than 0.025 ppm. The laboratory reports are attached.
We propose that these soils be disposed of at the Newcastle Landfill. This
stockpile contains‘approxiﬁately 270 cubic yards of contaminated soil. No
free liquid is pregent in this stockpiled soil.

The following contacts are included for your convenlence:

Generator: Puget Sound Power & Light Company
P.0. Box 97034

Bellevue, Washington 98009-9734
Contact: Mr. Gary Reid 462-3077

Environmental Consultation Services:
GeoEngineers
2405 140th Avenue Northeast, Suite 105
Bellevue, Washington 98005
Contact: Ms. Kathy Killman 746-5200

Cleanup Contractor and Waste Hauler:
Chempro Environmental Services
3400 East Marginal Way South
Seattle, Washington 98134
Contact: Mr. Robert Huston 682-4898



Seattla-King County Dept. of Public Health
October 5, 1989
Page 3

Thank you for your assistance in this matter. Please call if you
require any more information regarding this project.

Yours very truly

GeoEngineers, In

ﬁwﬂé !)_7/&‘4/4'»
////James A. Miller, P.E.

"Principal
KSK:JAM:cs

GEI File No. 0186-101-B04

cc: Puget Sound Power & Light Company
Attn. Mr. Gary Reid



é AnalyticalTechnologies,Inc.  sconocnes avence.

September 21, 1989

GeoEngineers, Inc.
2405 140th Ave. N.E.
Suite 105

Bellevue, WA 98005

Attention Kathy Killman

Project Number 0186-101-B04

Project Name PSP&L

On September 7, 1989 Analytical

water and five soil sampl

es

S.W., Suite 101, Renton, WA 98055, (206) 228-8335

ATI I.D. # 8909-036

GeoEngineers

SEP 25 1989
Reuling ... K;SF;!
—— b

rie

i] '['“']

Technologies, Inc. received six
analyses.

The samples were

analyzed with EPA methodology or equivalent methods as specified in

the attached analytical schedule.

The results,

sample cross

reference, and the quality control data are enclosed.

Genna N

Donna M. McKinney 6

Project Manager

FWG/hbb

st gy

Frederick W. Grothkopp
Technical Manager



)! |\, AnclyticolTechnologies,Inc.

|
J
ATI I.D. # 8909-036
SAMPLE CROSS REFERENCE SHEET '

CLIENT : GEOENGINEERS, INC.
PROJECT # : 0186-101-B04
PROJECT NAME : PSP&L

o e St — —— S Tt " - —————— T T Y S T T S Ty e St Sk AN M . S Ga e e S T G M S G e S T T e T A S S e e G e e e

ATT # CLIENT DESCRIPTION MATRIX DATE SAMPLED
|
8909-036-1 MW~5 WATER 09/07/89
8909-036-2 MW—6 WATER 09/07/89
8909-036-3 MW~7 WATER 09/07/89
8909-036-4 MW-8 WATER 09/07/89
8909-036-5 MW-9 WATER 09/07/89
8909~036-6 MW-10 WATER 09/07/89
8909-036-7 a-1 SOIL 09/07/89
8909~036-8 C~SOUTH 1 SOIL 09/07/89
8909-036-9 C-NORTH 1 SOIL 09/07/89
8909-036-10 F-1 SOIL 09/07/89
8909~-036-11 B-1 SOIL 09/07/89

————— TOTALS -—--- |
I
MATRIX # SAMPLES
WATER 6
SOIL 5

ATI STANDARD DISPOSAL PRACTICE i

|
The samples from this project will be disposed of in thirty (30) days
from the date of this report. If an extended storage period is
required, please contact our sample control department before the
scheduled disposal date.

B N



)ﬂ\! AnalyticolTechnologies,Inc.

ANALYTICAL SCHEDULE

CLIENT : GEOENGINEERS,
PROJECT # : 0186-101-B04
PROJECT NAME : PSP&L

INC.

ATI I.D. # 8909-036

e e e o ———  p s S S i —— - A Ay = - ¢ S e M . e e T — kA A S S St e Sme M G Wt e S A P T b SR Gt e e e e e

e A A . v Tt i B et et W e e S Frw o e Ah s Aa L A= . e S A St e s e e e et T G S Sy St i et M e e e A G M G ma e e e e e e s e

BETX
PETROLEUM HYDROCARBONS

MCISTURE

GC/PID
IR

GRAVIMETRIC

EPA 8020

EPA 418.1

METHOD 7-2.2



)! A\, AnalyficolTechnologies,Inc.

ATI I.D. # 8909-036

PURGEABLE AROMATICS ANALYSIS
DATA SUMMARY

N/A

CLIENT ! GEOENGINEERS, INC. DATE SAMPLED :

PROJECT 4 : 0186-101-B04 DATE RECEIVED : N/A
PROJECT NAME : PSP&L DATE EXTRACTED. : 09/08/89
CLIENT I.D. : REAGENT BLANK DATE ANALYZED = : 09/08/89
SAMPLE MATRIX : SOIL UNITS , : mg/Kg
EPA METHOD : 8020 (BETX) DILUTION FACTO% : 1

RESULTS BASED ON DRY WEIGHT

T T T T T T e e e e e e e e e e e e e e e e et e A e ¢ e — - e et v - — g ) = —_ p $m o —— —— —— —

COMPOUND RESULT
BENZENE <0.025
ETHYLBENZENE <0.025
TOLUENE <0.025
META & PARA XYLENE <0.025
ORTHO XYLENE <0.025

SURROGATE PERCENT RECOVERY

BROMOFLUOROBENZENE 97



é AnalyticolTechnologies,inc.

CLIENT
PROJECT #
PROJECT NAME
CLIENT I.D.
SAMPLE MATRIX
EPA METHOD

ATI I.D.

PURGEABLE AROMATICS ANALYSIS

GEOENGINEERS,
0186-101-B04
PSP&L

B-1

SOIL

8020 (BETX)

RESULTS BASED ON DRY WEIGHT

DATA SUMMARY

INC.

DATE SAMPLED
DATE RECEIVED

DATE EXTRACTED

DATE ANALYZED
UNITS

DILUTION FACTOR : 1

# 8909-036-11

09/07/89
: 09/07/89
09/08/89
09/08/89 "
mg/Kg

- S A Ae M A ¢ T ¢ G B T ——_ T T ki  f3 T B 78 iR WeE Em - S R e At et St S e AeS A e G S e M M 8 e R e W T e e e e R A

BENZENE
ETHYLBENZENE
TOLUENE

META & PARA XYLENE

ORTHO XYLENE

SURROGATE PERCENT RECOVERY

BROMOFLUOROCBENZENE

<0.025
<0.025
<0.025
<0.025
<0.025

71

------------



C)‘ﬁk: AnalyticolTechnologies, Inc.

CLIENT
PROJECT #
PROJECT NAME
EPA METHOD

ATI I.D. # 8909-036

PURGEABLE AROMATICS
QUALITY CONTROL DATA

: GEOENGINEERS, INC.

: 0186-~101-B04
: PSP&L
8020 (BETX)

1
|

8909-022-1
09/07/89

: img/Kg
: .SOIL

—— e . — — — ————————— 3 T o b =8 a A M e R s S ————— O At o A S e  fb $w e} S S P G T T e e e et S Gt et i e e e e

SAMPLE
RESULT

SPIKE
ADDED

SPIKED
SAMPLE

- A Tt St B At S T A T T Ty E= T = T T Tr T e —— b $h = S A s A S e S - At S S S e - - A8 G T WS M S G v e v — -

BENZENE
TOLUENE

<0.025
<0.025

META & PARA XYLENE <0.025

% Recovery =

RPD (Relative

0.400
0.400
1.10

0.363
0.375
0.999

SAMPLE I.D.
DATE ANALYZED
UNITS
MATRIX
DOP
% SPIKED
REC SAMPLE
91 0.357
94 0.357
91 0.969

(Spike Sample Result ~ Sample Result)

Spike Concentration

% Difference)

' 89

= (Sample Result - Duplicate Result)
e e X 100



é AnalyticclTechnologies,Inc.

ATI I.D. # 8909-036

GENERAL CHEMISTRY RESULTS

CLIENT : GEOENGINEERS, INC. . SAMPLE MATRIX : WATER
PROJECT # : 0186-101-B04
PROJECT NAME : PSP&L

PARAMETER UNITS -1 -2 =3 -4 -5 -6
PETROLEUM
HYDROCARBONS mg/L 0.21 140 49 0.48 22 0.34

c ~ 10



é AnalyticolTechnologies, Inc. -

ATI I.D. # 8909—0361‘
[

GENERAL CHEMISTRY QUALITY CONTROL {

|
CLIENT GEOENGINEERS, INC. SAMPLE MATRIX : WATER
PROJECT # 0186-101-B04
PROJECT NAME : PSP&L |

—— e S} A ———— —— e A e St B T8 b b T A S M A S A R S e T T Ay e St At e S S - e et s Y M S S — - TEE S T e e e e T $ o — e ——

ATI SAMPLE DUP SPIXKED SPIKE 3 L
PARAMETER UNITS I.D. RESULT RESULT RPD CONC ADDED REC
PETROLEUM
HYDROCARBONS mg/L 8909-036—-6 0.34 0.27 23 N/A N/A N/A
PETROLEUM .
HYDROCARBONS mg/L BLANK SPIKE N/A N/A N/A 6.68 10.2 65

Q.

% Recovery = (Spike Sample Result - Sample Result)
Spike Concentration
RPD (Relative % Difference) = (Sample Result - Duplicate Result)
|

————————————————————————————————— X 100
Average Result

C - 11 :



N é AnalyticalTechnologies,Inc,

ATI I.D. # 8909-036

- GENERAL CHEMISTRY RESULTS

CLIENT : GEOENGINEERS, INC. SAMPLE MATRIX : SOIL
PROJECT # : 0186-101~-B04
PROJECT NAME : PSP&L

e e e e e e A o o A o t " = A= SR e - s e S ——— - w P M T - e Smp Ten M Ay - S e Gmp et S M e Gn L P G Res A e e e G AR s

|
N PARAMETER UNITS -7 -8 -9 -10 -11
PETROLEUM
HYDROCARBONS  mg/Kg 61 81 49 220 27
MOISTURE : % - - - - 20

- c- 12



ék,AnofylicoITechnologies,Inc. ' b

ATI I.D. # 8909-03¢ |

GENERAL CHEMISTRY QUALITY CONTROL -

CLIENT ¢ GEOENGINEERS, INC. SAMPLE MATRIX : SOIL,T
PROJECT # : 0186-101-B04 : !
PROJECT NAME : PSP&L

ATI SAMPLE DUP SPIKED SPIKE % i
PARAMETER UNITS I.D. RESULT RESULT RPD CONC ADDED REC
PETROLEUM
HYDROCARBONS mg/Kg 8909-042-1 <1.0 <1l.0 0 143 125 114
MOISTURE % 8§909-039-1 24 24 0 N/A N/A N/A

% Recovery = (Spike Sample Result - Sample Result)
Spike Concentration |
RPD (Relative % Difference) = (Sample Result - Duplicate Result) |

Average Result

c-13
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):! !K. AnolyﬁcolTeChl‘IOIOgieS,lnc. 560 Noches Avenue, S.W.. Suite 104, Renton, WA 98055, (206) 228-8335
ATI I.D. % 8908-158

o
Geoftnagineers

LV

Septemb 15, 1989 SEP 9 1589
T o LSE.

GeoEngineers, Inc.
2405 140th Ave. N.E.
Suite 105

Bellevue, WA 98005

Attention : Kathy Killman
Project Number : 186-101-B4

Project Name : Puget Power

On August 30, 1989 Analytical Technologies, Inc. received one soil
sample for analyses. The sample was analyzed with EPA methodology
or equivalent methods as specified in the attached analytical
schedule, The results, sample cross reference, and the quality

control data are enclosed.

Dora WA, i IO

Donna M. McKinney Frederick W. Grothkopp
Project Manager Technical Manager

FWG/nah

C - 16



)! A\, AnalylicolTechnologies, Inc.

ATI I.P. # 8908-158

SAMPLE CROSS REFERENCE SHEET

CLIENT . : GEOENGINEERS, INC.
PROJECT # : 186-101—-B4
PROJECT NAME : PUGET POWER

S e Bt At =8 St v ) Sy e — - b e — — e e Tt S S Gd - S Mv M S R . A s At St S Tt b T = S Ais S M} ——§ v T T S ———— . T —

ATT 4 CLIENT DESCRIPTION MATRIX DATE SAMPLED
8908-158-1 STOCK-C SOIL 08/30/89
1
!
|
!
- ! _
————— TOTALS —---- |
MATRIX # SAMPLES

)
o]
H -
t
}_1

T — e G S e S . .t Ag S S i e} = A A A

The samples from this project will be disposed of in thirity (30) days
from the date of this report. If an extended storage period is

required, please contact our sample control department before the
scheduled disposal date.

c - 17



)5 AK AnalyticalTechnologies,Inc.

ATI I.D. # 8908-158

ANALYTICAL SCHEDULE

CLIENT : GEOENGINEERS, INC.
PROJECT # : 186-101-B4
PROJECT NAME : PUGET POWER

e et S e et G S T — o —— — —— — e} o —— — T = S —— = s S e W - . Aem S A Sam S A Tt Sn o e b e e e A S ——— = A S S v ——

ANALYSIS TECHNIQUE REFERENCE/METHOD
PURGEABLE HALOCARBONS GC/HALL EPA 8010
PURGEABLE AROMATICS GC/PID EPA 8020
POLYCHLORINATED BIPHENYLS (PCBs) | GC/ECD EPA 8080
ARSENIC AA/GF EPA 7060
BARIUM AA/F EPA 7080
CADMIUM AA/F EPA 7130
CHROMIUM AA/F EPA 7190
LEAD AA/F EPA 7420
MERCURY ' AA/COLD VAPOR EPA 7471
SELENIUM ¥ AA/GF EPA 7740
SILVER ) AA/F EPA 7760
PETROLEUM HYDROCARBONS IR EPA 418.1
MOISTURE GRAVIMETRIC METHOD 7-2.2
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ATI I.D. # 8908-158

VOLATILE ORGANIC ANALYSIS
DATA SUMMARY

CLIENT : GEOCENGINEERS, INC. DATE SAMPLED : N/A
PROJECT # : 186-101-B4 DATE RECEIVED | : N/A
PROJECT NAME : PUGET POWER DATE EXTRACTED | : 09/08/89
CLIENT I.D. : REAGENT BLANK DATE ANALYZED ~ : 09/08/89
SAMPLE MATRIX : SOIL UNITS . : mg/Kg
EPA METHOD : 8010/8020 : DILUTION FACTOR : 1
RESULTS BASED ON DRY WEIGHT ' ’
COMPOUND RESULT |
BENZENE <0.025
BROMODICHLOROMETHANE <0.010 |
BROMOFORM <0.010

BROMOMETHANE <0.025

CARBON TETRACHLORIDE <0.010

CHLOROBENZENE <0.025

CHLOROETHANE <0.025

CHLOROFORM <0.010

CHLOROMETHANE <0.100
DIBROMOCHLOROMETHANE . <0.010 i
1,2-DICHLOROBENZENE <0.025
1,3-DICHLOROBENZENE <0.025

1, 4-DICHLOROBENZENE <0.025 |
1,1-DICHLOROETHANE <0.010 |
1,2—-DICHLOROETHANE <0.010
1,1~DICHLOROETHENE ’ <0.010 !
CIS-1,2,-DICHLOROETHENE <0.010 |
TRANS-1,2-DICHLOROETHENE <0.010 :

1, 2~-DICHLOROPROPANE <0.010
CIS-1,3-DICHLOROPROPENE <0.010 i
TRANS-1, 3-DICHLOROPROPENE <0.010 |
ETHYLBENZENE <0.025

METHYLENE CHLORIDE <0.050 !
1,1,2,2~-TETRACHLOROETHANE <0.010
TETRACHLOROETHENE <0.010 |
TOLUENE _ <0.025

1,1, 1-TRICHLOROETHANE <0.010

1,1, 2-TRICHLOROETHANE <0.010 ,
TRICHLOROETHENE <0.010
TRICHLOROFLUOROMETHANE <0.025

VINYL CHLORIDE - <0.025 ;

META & PARA XYLENE <0.025

ORTHO XYLENE <0.025

SURROGATE PERCENT RECOVERIES .

BROMOCHI.OROMETHANE 88
BROMOFLUCROBENZENE 105
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ATI I.D. # 8908-158-1

VOLATILE ORGANIC ANALYSIS
DATA SUMMARY

CLIENT : GEQENGINEERS, INC. DATE SAMPLED : 08/30/89
PROJECT # : 186-101-B4 DATE RECEIVED : 08/30/89
PROJECT NAME : PUGET POWER DATE EXTRACTED : 09/08/89
CLIENT I.D. : STOCK-C DATE ANALYZED : 09/08/89
SAMPLE MATRIX : SOIL UNITS : mg/Kg
EPA METHOD : 8010/8020 DILUTION FACTOR : 1
RESULTS BASED ON DRY WEIGHT

COMPOUND RESULT

BENZENE <0.025
BROMODICHLOROMETHANE <0.010

BROMOFORM <0.0l0

BROMOMETHANE <0.025

CARBCN TETRACHLORIDE <0.010

CHLOROBENZENE <0.025

CHLOROETHANE <0.025

CHLOROFORM <0.010

CHLOROMETHANE <0.100
DIBROMOCHLOROMETHANE <0.010
1,2-DICHLOROBENZENE <0.025
1,3-DICHLOROBENZENE <0.025
1,4-DICHLOROBENZENE <0.028
1,1-DICHLOROETHANE <0.010
1,2-DICHLCOROETHANE <0.010
1,1-DICHLORCETHENE ; <0.010
CIS-1,2,-DICHLOROETHENE <0.010

TRANS-1, 2-DICHLOROETHENE <0.010

1, 2-DICHLOROPROPANE <0.010

CIS-~1, 3-DICHLOROPROPENE <0.010

TRANS-1, 3-DICHLOROPROPENE <0.010

ETHYLBENZENE <0.025

METHYLENE CHLORIDE <0.050
1,1,2,2-TETRACHLOROETHANE <0.010
TETRACHLOROETHENE 0.045

TOLUENE <0.025
1,1,1-TRICHLOROETHANE <0.010
1,1,2-TRICHLOROETHANE <0.,010

TRICHLOROETHENE <0.010
TRICHLOROFLUOROMETHANE <0.025

VINYL CHLORIDE . <0.025

META & PARA XYLENE 0.041

ORTHO XYLENE <0.025

SURROGATE PERCENT RECOVERIES

BROMOCHLOROMETHANE 75
BROMOFLUOROBENZENE 101
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ATI I.D. # 890

VOLATILE ORGANIC
QUALITY CONTROL DATA

SAMPLE I.D.
DATE ANALYZ

ED

SAMPLE MATRIX

: BLANK
:. 09/01/
: SOIL

: mg/Kg

8-158

8/28
89

oy —— e S s . A A e —— e i 8 o e S ot et G S T} b FF R en e i T et G S e St e T e S e e e TSk A8 e e St LS S e e e e ae e

DUP
SPI

KED %

it S Ap g A A A M A —— - s St A A G = — - S e A Sy i Skl K S M Sl Y At S A . W e G M G e S S Ry A

CLIENT : GEOENGINEERS, INC.
"PROJECT # : 186-101-B4
PROJECT NAME : PUGET POWER
EPA METHOD : 8010/8020

SAMPLE SPIKE
COMPOUND RESULT ADDED
BENZENE <0.025 0.600
CHLOROBENZENE <0.025 0.600
1,]1-DICHLORCETHENE <0.010 0.200
TETRACHLOROETHENE <0.010 0.200
TOLUENE <0.025 0.600
TRICHLOROETHENE <0.010 0.200

META & PARA XYLENE

<0.025

UNITS
SPIKED %
SAMPLE REC
0.519 87

" 0.509 85
0.183 92
0.202 101
0.525 88
0.201 101
0.896 82

% Recovery = (Spike Sample Result - Sample Result)

Spike Concentration

RPD (Relative % Difference) =

(Sample Result - Duplicate

o - e e T ——————— — 0 Y - T Tt St e R M S W St M

c - 21
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ATI I.D. # 8908-158

POLYCHLORINATED BIPHENYLS (PCB) ANALYSIS
DATA SUMMARY

CLIENT : GEOENGINEERS, INC. DATE SAMPLED : N/A
PROJECT # : 186-101-B4 DATE RECEIVED : N/A
PROJECT NAME : PUGET POWER DATE EXTRACTED : 09/05/89
CLIENT I.D. : REAGENT BLANK DATE ANALYZED : 09/07/89
SAMPLE MATRIX : SOIL UNITS : mg/Kg
ErPA METHOD : 8080 (PCB) DILUTION FACTOR : 1

RESULTS BASED ON DRY WEIGHT

— e e e 4 e = A T e — T T Bt v et e S Ae At St A e e ——— e — T} $—f A} S Em S — ——— —— —— ——

COMPOUND RESULT
PCB 1016 <0.025
PCB 1221 <0.025
PCB 1232 <0.025
PCB 1242 <0.025
PCB 1248 <0.025
PCB 1254 <0.025
PCB 1260 <0.025
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ATI I1I.D. # 8908-158-1

POLYCHLORINATED BIPHENYLS (PCB) ANALYSIS
DATA SUMMARY

CLIENT : GEOENGINEERS, INC. DATE SAMPLED : 08/30/89
PROJECT # : 186-101-B4 DATE RECEIVED : 08/30/89
PROJECT NAME : PUGET POWER DATE EXTRACTED : 09/05/89
CLIENT I.D. : STOCK-C DATE ANALYZED : 09/07/89
SAMPLE MATRIX : SOIL | UNITS . : mg/Kg
EPA METHOD : 8080 (PCB) DILUTION FACTOR : 1

RESULTS BASED ON DRY WEIGHT

COMPOUND RESULT |
:

PCB 1016 <0.025 '

PCB 1221 <0.025

PCB 1232 <0.025

PCB 1242 <0.025

PCB 1248 <0.025

PCB 1254 <0.025

PCB 1260 . <0.025

c - 23 1



)! AK, AnalyticolTechnologies,Inc.

ATI I.D. # 8908-158

POLYCHLORINATED BIPHENYLS (PCB)
QUALITY CONTROL

8908-158-1
09/07/89
SOIL
mg/Kg

CLIENT : GEOCENGINEERS, INC. SAMPLE ID
PROJECT # : 186-101-B4 DATE ANALYZED
PROJECT NAME : PUGET POWER SAMPLE MATRIX
EPA METHOD : 8080 UNITS
pup
SAMPLE CONC SPIKED % SPIKED

COMPOUND RESULT SPIKED SAMPLE REC SAMPLE
PCB 1260 <0.025 0.33 0.39 118 0.39
% Recovery = (Spike Sample result - Sample Result)

————————————————————————————————————— X 100

Spike Concentration

RPD (Relative % Difference) =

Result

(Spiked Sample - Duplicate Spike)
Sample Result

— e e e i S S T —— . T T  ——— — S St Tl §—} i — g —

Average of Spiked Sample
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CLIENT
PROJECT #
PROJECT NAME

EP TOX
METALS RESULTS

GEOENGINEERS, INC.
186-101-B4
PUGET POWER

ATI I.D! # 8908-158

SAMPLE MATRIX

UNITS

EP EXTRACT

mg/L

— e e o —— ————— . S S Bt it (i St w S e M e S ——— — A SA§ S - At A S — — T o S - T o S Gt St et Gt Tt e . W e ey b % r—s $o S i Ly e e s
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ARSENIC
BARIUM
CADMIUM
CHROMIUM
LEAD
MERCURY
SELENIUM
SILVER

<0.

005

0.11

<0.
.02
<0.
<0.
<0.
<0.

<0

ol

0005
005
02

C - 25
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ATI I.D. # 8908-158

EP TOX
METALS QUALITY CONTROL

CLIENT : GEOENGINEERS, INC. SAMPLE MATRIX : EP EXTRACT
PROJECT # : 186-101-B4
PROJECT NAME : PUGET POWER UNITS :. mg/L
SAMPLE DUP ’ SPIKED SPIKE %
COMPOUND ATI I.D. RESULT RESULT RPD SAMPLE CONC REC
ARSENIC:- 8909-003-1 <0.005 <0.005 0 0.049 0.050 98
BARIUM : 8909-003-1 0.34 0.31 9 21.4 20.0 105
CADMIUM §909-003-1 <0.01 <0.01 0 0.46 0.50 92
CHROMIUM 8909-003-1 0.06 0.06 0 1.83 2.00 88
LEAD 8909-003-1 0.19 0.20 5 9.46 10.0 93
MERCURY 8909-003-1 <0.0005 <0.0005 O 0.0020 0.0020 100
SELENIUM 8909-003-1 <0.005 <0.005 0 0.040 0.050 80
SILVER 8909-003-1 <0.02 <0.02 0 1.05 .00 105

% Recovery = (Spike Sample Result - Sample Result)
Spike Concentration

RPD (Relative % Difference) = (Sample Result - Duplicate Result)
————————————————————————————————— X 100

Average Result
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ATT I.D. # 8908-158

GENERAL CHEMISTRY RESULTS

CLIENT : GEOENGINEERS, INC, SAMPLE MATRIX : SOIL
PROJECT # ¢ 186-101-B4 '
PROJECT NAME : PUGET POWER

e e e = A S S e s e e e At e At S e T T T T I fn Ty b 8 R Rt T — e T T G s G S S T e e S et Tt e S S

PARAMETER UNITS -1 |
____________________________________________ i _
PETROLEUM

HYDROCARBONS mg/Kg 3,500

MOISTURE : % 16
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ATI I.D. # 8908-158

GENERAL CHEMISTRY QUALITY CONTROL

CLIENT : GEOENGINEERS, INC. SAMPLE MATRIX : SOIL

PROJECT # : 186-101-B4
PROJECT NAME : PUGET POWER

- e o —— . — — ) ] T —— ———————— - St (ot S T b St A e . ot Bt et B T it S ek S ¥ B M8 M rew 8 e A M e — — — e — — . e e —

ATI SAMPLE DUP SPIKED SPIKE $%
PARAMETER UNITS I.D. RESULT RESULT RPD CONC ADDED REC
PETROLEUM
HYDROCARBONS mg/Kg 8908-158-1 3,500 2,800 22 N/A N/A N/A
PETROLEUM
HYDROCARBONS mg/Kg BLANK SPIKE N/A N/A N/A 68.6 63.5 108
MOISTURE % 8908-152-1 15 14 7 N/A N/RA N/A

% Recovery = (Spike Sample. Result - Sample Result)

o

Spike Concentration

RPD (Relative % Difference) = (Sample Result - Duplicate Result)
————————————————————————————————— X 100

Average Result

cC - 28
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560 Naches Avenue SW, Suite 101 Renton,WA 98055
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Seattle-King County Department of Public Healthsi, ... ... . T
: Bud Nicola, M.D., M.1.SA,, Director

TO: Roy Westmoreland, Coal Creek Landfill
Joe Underwood, Site Foreman, Coal Creek Landfill

FROM: ﬁaaSteve Burke, Senior Environmental Health Specialist
Chemical/Physical Hazards Program

DATE: October 10, 1989

_ SUBJECT: WASTE MATERTAL CLEARED FOR DISPOSAL AT COAL CRﬁEK LANDFILL

This is to advise you that we find that the waste material listed from the
following company currently acceptable for the landfill at Coal Creek.

Generator: Puget Sound Power & Light Co. (PSPL} " Contact:
P.0. Box 97034 Gary Reid
" Bellevue, WA 98009-9734 at 463-3077
Transporter: Chempro Environmental Servicés ' Contact:
: 3400 E. Marginal Way S. R. Huston
Seattle, WA 98134 - at 682-4898
Material: Scil excavated with the removal of two underground

diesel fuel storage tanks and the removal of an
underground gasoline storage tank at the PSPL Renton
Service Center at 620 S. Grady Way; Renton, WA.

Amount: 270 cubic yards.

Approximate total weight 400 tons.
Frequency: This one time.
Expiration Date: December 12, 1989

The above substances were found not to meet the State DOE definitions for
either extremely hazardous waste or dangerous waste or Federal EPA criteria
for hazardous waste or toxic substances. A summary of the available chemical
analysis is attached, if applicable.

Downtown Public Health Center
14th Floor, Public Safety Building 610 Third Avenue (at James Street)  Seattle, Washinglon 98104 (206} 296-4755

Central Environmenial Health Center
c - 30 ’
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Waste Screening Memo
October 10, 1989
Page 2

Please note that it is only the described materials that are acceptable for
disposal. Any other type of questionable waste from this company will
require separate review and analysis.

If you have any questions or need additional information, please call me at
296-4633 (FAX 296-0188).

SJB:jl\pspl

cc: Chuck Shank, Hazardous Waste, Region X, EPA
John Conroy, Hazardous Waste, Northwest Office DOE
Larry Kirchner, EHS Supervisor, Southeast EHS Office
Greg Bishop, EHS Supervisor, Smith Tower, SKCDPH
Generator and Transporter listed above.
Geoengineers ATTN: K. Killman
2405 - 140th Ave. N.E.; Suite 105; Bellevue, WA 98005

Attachment

c - 31



'WASTE SCRE

ENING CHECKLIST
enerator:! Puget Sound Power ) Date: 10/10/89
Materials: Soil
30f3
WAC TITLE OR
173-303 TEST DONE RESULT COMMENTS
-090 D.W. Characteristics
a) Ignitability
b) Corrosivity
c) Reactivity
d) E.P. Tox
-101 Toxic D.VW.
a) Equivalent Conc.
b) Bioassay
a .
( -102 Persistent D.W.
w a) Halogenates
b b} PAH's
-103 Carcinogenic D.W,
Other a) TPH a) ¥ a) l.t. 200 ppm é) four samples
b) B-E-T-X b) ¥ b) all 1.t. 250 ppb
Abbreviations Yes; N = No; NA = Not Applicable;
AC = Washington Adwministrative Code; E.P. Tox = Extraction Procedure Toxicity;

=

= less than
Benzene;
specified

on Il o Bibwe -0
HetrO=EQU
I

Z 3
od
=

= Not Detected <

Dangerous Waste;
= Department of Ecology:_

PAH =

E = Ethylbenzene; T

= total petroleuw hydrocarbons; EDB =

Polycyclic Aromatic Hydrocarbons;

= Toluene; X = Xylenes - total unless otherwise

Ethylene dibromide
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Charles Royer,Mayor  Tim Hill, Executive e S
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Seatile-King County Department of Public Health
Bud Nicola, M.D., M.H.SA., Director

TO: Rod Hansen, Manager, King County Solid Waste Division
ATTN: Mel Andriesen, Cedar Hills
FROM: Steve Burke% Environmental Health Specialist

Chemical /Physical Hazards Program
DATE: October 11, 1989

SUBJECT: WASTE MATERIAL CLEARED FOR DISPOSAL AT CEDAR HILLS LANDFILL

This is to advise you that we find that the waste material listed from the
following company is a solid waste, and if disposed of in King County, must
be disposed at Cedar Hills.

Generator: Puget Sound Power & Light Co. (PSPL) Contact:
P.O. Box 97034 Gary Reid
Bellevue, WA 98009-9734 at 462-3077
Transporter: Chempro Environmental Services " Contact:
3400 E. Marginal Way S. Robert Huston
Seattle, WA 98134 at 682-4898

*Delivery must be scheduled with Dennis Trammell at 296-4480.%

Material: Soil excavated from A) the removal of two underground
waste oil storage tanks and B) the removal of an
underground water line at the PSPL Renton Service
Center at 620 South Grady Way; Renton, Washington.

Amount: A) 110 cubic yards, and
B} 60 cubic yards

Approximate total weight 255 tons.

Frequency: This one time.
Expiration Date: December 13, 1989
Consulted with: Dennis Trammell (10/11/89)

The above substances were found not to meet the State DOE definitions for
either extremely hazardous waste or dangerous waste or Federal EPA criteria
for hazardous waste or toxic substances. A summary of the available chemical
analysis is attached, if applicable.

Downiown Public Health Center
14th Floor, Public Safety Building 610 Third Avenue (il J%‘Ees §treet) Seattle, Washington 98104  (206) 296-4755

Central Environmental Health Center
C - 33
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APPENDIX A

FIELD EXPLORATIONS
DRILLING AND SOIL SAMPLING PROGRAM

Subsurface conditions at the site were explored in three phases by
drilling 6 borings between September 5 and September 6, 1989, 15 borings
between October 9 and October 12, 1989, and 6 borings between November 27
and November 28, 1989. The borings were drilled at the locations indicated
in Figure 2 to a depth of 14.0 feet using truck-mounted, hollow-stem auger
equipment owned and operated by GeoBoring and Development, Inc. The
drilling and soil sampling equipment was cleaned with a hot-water pressure
washer between each boring. The soil sampling equipment was cleaned in an
trisodium phosphate detergent wash and distilled water rinse between each
sampling attempt.

A hydrogeologist from our staff determined the boring and sampling
locations, examined and classified the soils encountered, and prepared a
detailed log of each boring. Soils encountered were classified visually in
general accordance with ASTM D-2488-83, which is described in Figure A-1.
An explanation of the boring log symbols is presented in Figure A-2. The
boring logs are given in Figures A-3 through A-29.

Soil samples were obtained from each boring using a split-barrel
sampler (1.375-inch-ID). The sampler was driven 18 inches by a 140-pound
weight falling a vertical distance of approximately 30 inches. The number
of blows needed to advance the sampler the final 12 inches is indicated to
the left of the corresponding sample notations on the boring logs.

One or more soil samples from each boring were selected for chemical
analysis. Samples from the borings that were tested are denoted in our
boring logs with a "CA". The soil samples were transferred to jars in the
field and kept cool during transport to the testing laboratory. Chain-of-

custody procedures were observed during transport of the soil samples.

FIELD SCREENING METHODS

A GeoEngineers representative conducted field screening on soil samples
obtained from the exploratory borings. Field screening results are used as
a general guideline to delineate areas of potential petroleum-related

contamination in soils. In addition, screening results are often used as

A -1




T
Geo §ZEngineers

a basis for selecting soil samples for chemical analysis. The field
screening methods employed included: (1) visual examination and (2) sheen
testing.

Visual screening consists of inspecting the soil for the presence of
stains indicative of residual fuel hydrocarbons. Visual screening is
generally more effective in detecting the presence of heavier petroleum
hydrocarbons such as motor oil, or when hydrocarbon concentrations are high.
Sheen screening is a more sensitive method which has been effective in
detecting residual fuel hydrocarbons at levels less than regulatory cleanup
guidelines.

Sheen testing involves placing soil in water and observing the water
surface for signs of sheen. Because of its sensitivity, the sheen method
was first tested on soils obtained from a portion of the site believed to
be clean and unaffected by residual fuel hydrocarbons. The results of the
sheen tests on these soils were established as the background level of sheen
for the site.

Sheens are classified as follows:

NS - No Sheen - No visible sheen. Note: background
samples at the site were classified NS.

SS - Slight Sheen - Light colorless film, spotty to
globular; spread is irregular, not
rapid; areas of no sheen remain; film
dissipates rapidly.

MS - Moderate Sheen - Light to heavy film, may have some
color or iridescence, globular to
stringy; spread is irregular to
flowing.

HS - Heavy Sheen - Heavy colorful film with iridescence;

stringy, spread is rapid; sheen flows
off the sample; most of water surface
is covered.
The results of the sheen testing on soil samples from the borings are
presented on the boring logs in Figures A-3 through A-29.

Field screening results are site specific and vary with soil type, soil

moisture content, temperature and type of contaminant.
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MONITOR WELL CONSTRUCTION

Two-inch-diameter, Schedule 40 PVC pipe was installed in each boring
at the completion of drilling, with the exception of Borings 27, 28 and 29.
The lower portion of the PVC pipe is machine slotted (0.02-inch slot width)
to allow entry of water, floating hydrocarbons and hydrocarbon vapors into
the well casings. Medium sand was placed in the borehole annulus surround-
ing the slotted portion of the wells. The well casings are protected within
locking flush-grade surface monuments. Monitor well construction is
indicated in Figures A-3 through A-24 and A-28 through A-29.

The well screens for the twenty-four monitor wells were developed by
removing approximately five well volumes of water from the well with a
stainless steel bailer.

We determined the elevation of the well casings to the nearest
0.01 foot with an engineers level on September 7 and October 13, 1989. An
elevation datum of 100.00 feet was assumed at the center of the manhole
cover located approximately 15 feet southeast of MW-3 (Figure 2y,

Elevations referenced to this datum are included on the monitor well logs.

GROUND WATER SAMPLING PROGRAM

Ground water samples were collected from MW-5 through MW-10 on
September 7, 1989, and from MW-12, MW-19 and MW-20 on October 27, 1989. The
water samples were collected with a teflon bailer after at least three well
volumes of water were removed from each well casing. The water samples were
transferred to liter jars in the field and kept cool during transport to the
testing laboratory. Chain-of-custody procedures were observed during
transport of the water samples.

The bailer was cleaned prior to each sampling attempt with a fresh
water rinse, a trisodium phosphate detergent wash, and a second fresh water

rinse which was followed by a distilled water rinse.

GROUND WATER ELEVATIONS

The depth to the ground water table relative to the monitor well casing
rims was measured in MW-1 through MW-10 (MW-1 through MW-4 were installed
in a previous study on nearby underground gasoline storage tanks) on
September 7, 1989. Water levels were measured in MW-1 through MW-26 on

October 16, 1989 and again on November 15, 1989. The site measurements were

A -3
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made using a weighted fiberglass tape and water-finding paste. Water table
elevations were calculated by subtracting the water depth from the casing
rim elevations. The water table elevations are presented in Table 5. Water

table positions as measured on November 15, 1989 are shown on the monitor

well logs.

PRODUCT SAMPLING AND MONITORING PROGRAM

Product samples were obtained from MW-7 and MW-25 on October 19 and
October 17, 1989, respectively. The product samples were collected from
the well casings using a clear acrylic bailer. The product samples were
transferred to glass jars in the field and transported to the testing
laboratory. Chain-of-custody procedures were observed during transport of
the product samples.

Product levels have been measured in the well casings for MW-6, MW-7
and MW-25 on October 16, October 17, October 24, October 27, November 2
November 15, and November 27, 1989. Product has been bailed from each well
casing on October 24, October 27, November 2 and November 15, 1989. Product
was removed from the wells using an acrylic bailer until no measurable
product remained, then stored on site in a secure container. Product

thickness data is presented in Table 6.

CHEMICAL ANALYTICAL PROGRAM

Forty-one soil samples from the borings, nine ground water samples from
the monitor wells, and two product samples from the monitor wells were
analyzed by Analytical Technologies, Inc. The soil samples and water
samples were analyzed for total petroleum hydrocarbons (TPH) by freon
extraction/infrared spectroscopy in accordance with EPA Method 418.1.
Selected soil samples and the product samples were also analyzed for fuel
hydrocarbons (fuel fingerprint) using gas chromatography/flame ionization
detection techniques in accordance with EPA Method 8015, modified. The
analytical chemistry data for the soil samples from the borings are
summarized in Table 8. The analytical chemistry data for the water samples

are summarized in Table 7. The laboratory data sheets are included in

Appendix B.




SOIL CLASSIFICATION SYSTEM

G
MAJOR DIVISIONS vl GROUP NAME
WELL-GRADED GRAVEL, FINE TO
COARSE GRAVEL CLEAN GRAVEL Gw COARSE GRAVEL
GRAINED GP POORLY~GRADED GRAVEL
SOILS
MORE THAN 50% GRAVEL GM SILTY GRAVEL
OF COARSE FRACTION WITH FINES
RETAINED
ON NO. 4 SIEVE GC CLAYEY GRAVEL
MORE THAN 50%
RETAINED ON WELL-GRADED SAND, FINE TO
NO. 200 SIEVE SAND CLEAN SAND sW COARSE SAND
SP POORLY-GRADED SAND
MORE THAN 50%0 SAND sM SILTY SAND
OF COARSE FRACTION
DABSES WITH FINES
NO. 4 SIEVE SC CLAYEY SAND
SILT AND CLAY ML SILT
FINE INORGANIC
GRAINED CL CLAY
SOILS LIQUID LIMIT
LESS THAN 50 ORGANIC oL ORGANIC SILT, ORGANIC CLAY
SILT AND CLAY MH SILT OF HIGH PLASTICITY, ELASTIC SILT
MORE THAN 50%
INORGANIC
PASSEISEC';) - 200 CH GLAY OF HIGH PLASTICITY, FAT CLAY
LIQUID LIMIT
50 OR MORE ORGANIC OH ORGANIC CLAY, ORGANIC SILT
HIGHLY ORGANIC SOILS PT PEAT
NOTES: SOIL MOISTURE MODIFIERS:

1. Field classification is based on
visual examination of soil in general
acceordance with ASTM D2488-83.

2. Soll classification using laboratory
tests Is based on ASTM D2487-83.

3. Descriptions of soil density or
consistency are based on
interpretation of blowcount data,
visual appearance of soils, and/or

test data.

Dry - Absence of moisture, dusty, dry

to the touch

Moist — Damp, but no visible water

Wet - Visible free water or saturated,

usually soil is obtained from
below water table

»

SOIL CLASSIFICATION SYSTEM

GEl 85-88
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GE] 107-100

LABORATORY TESTS:
CA Chemical Analysis

VAPOR CONCENTRATION DATA:

Vapor concentration given in parts per million

SHEEN CLASSIFICATION SYSTEM:
NS  No visible sheen

S8  Slight sheen

MS  Moderate sheen

HS Heavy sheen

BLOW-COUNT/SAMPLE DATA:

Blows required to drive Dames &
Moore sampler 12 inches or other
indicated distances using 140
pound hammer falling 30 inches.

"P”" indicated sampler pushed with
weight of hammer or hydraulics
of drill rig.

NOTES:

SM

ML

yd

SM

22 K

12 R

PO

10 B

400

SOIL GRAPH:

Soil Group Symbol
(See Note 2)

Distinct Contact Between
Soil Strata

Gradual Change Between
Soil Strata

Water Level

Bottom of Boring

Location of relatively
undisturbed sample

Location of disturbed sample

Location of sampling attempt
with no recovery

Location of sample attempt
using Standard Penetration
Test procedures

Location of relatively undisturbed
sample using 140 pound
hammer falling 30 inches1.

1. Information presented in the attached text and the Key To Boring Log
Symbols is required to adequately explain the data on the boring logs.

2. Soil classification system is summarized in Figure A-1.

3. The reader must refer to the discussion in the report test as well as the
exploration logs for a proper understanding of subsurface conditions.

KEY TO BORING LOG SYMBOLS

2
A\

Geo &Nz Engineers

FIGURE A-2




i12/7,89

KSK:CDO

0186-101-Be4

DEPTH IN FEET

MONITOR WELL NO. MW-5

WELL SCHEMATIC Vapor T DESCRIPTION
Casing Elevation: 99.94 Cone.(ppm) EJ: § .
Casing Stickup:  -0.46 Sheen o8 Surface Elevation:  100.40
9-inches Portland cement concrete 0
4Steel surface
monument Black coal fragments (silt to gravel size) with a
. trace of sand and silt (loose, moist to wet) =
—] [5—Bentonite seal (coal spoils) (fill)
— I 2-inch, Schedule
— [ 40 PVCsolid |
e ‘| casing
" 2-inch, Schedule sS 8 i
+ 40 PVC screen with
~| 0.020 inch slot
27| width -
—Medium sand ~5
. 7| backfill
- = |
:‘ : o '
:' H "
MS 10 CAl Eﬂ i
=Water level on 11/15/89
|| 5P~ Brown fine to medium sand with silt and occasional
coal fragmeats (loose, wet) (fill) — 10
ss 7 H[i
-
Base of well at
| 12.36 feet Grades to medium dense L
5 16 0&%
Boring completed at 14.0 feet on 9/6/89
No petroleum-like odor detected
- 15

Note: See Figure A-2 {or explanation of symbols

// \
A

/.

Geo

Engineers

Log of Monitor Well

Figure A-3




12/290/89

KSKt CDO

9186-101-8B04

DEPTH IN FEET

15

16 -

MONITOR WELL NO. MW-6

1] .
WELL SCHEMATIC Vapor L a
Conctopmy 3 £ T DESCRIPTION
Casing Elevation: 100.07 Lonc.{ppm) _9' g E Group . 0033
Casing Stickup: 026 Sheen 30 0 Symbol Surface Elevation:  100.
i 6-inches Portland cement concrele 0
+Steel surface —
monument war |GP  Gray fine gravel (loose, moist) (fill)
. it ’ L
(= Benlonite seal “:7-1 8P Brown fine to medium sand with gravel (loose,
= ist) (fill
1-2-inch, Schedule " moist) (fil)
| 40 PVCsolid |
~'4 casing N
; ‘; Black coal fragments (silt to gravel size) with a
Eﬁ trace of sand and silt (medium dense, maist)
“=1~2-inch, Schedule NS 77 m‘ % (coal spoils) (fill)
- 40 PVC screen g
-] with 0.020 inch =3
| slot width [=E _
==
= .
#-Medium sand =z
| backill ==
Ss 8 m ==
= Grades to loose -
T |mL Graysilt with occasional coal fragments
| (medium stiff, moist to wet) (fill)
=2 ) __:‘E Light brown shale fragments with a trace of |
= MS 9 CAHMI ==—==1 7 sand and silt and occasional coal fragments
= (Icose, wet) (rock spoils) {fill)
Water level on 11/15/8%
— 10
S E Mottled light brown and dark brown silly fine to :
sk medium sand with occasional coal fragments
MS 3 1
{very loose, wet) (fill)
Base of well at
{ 1156 feat Gray fine sand with a trace of silt (loose, wet) i
NS - 6 i
Boring completed at 14.0 feet on 9/5/89
Slight petroleum-like odor detected at 8 lect
—15

Note: See Figure A-2 for explanation of symbols

.
WE

V6

Engineers
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KsK:cpbo 1i2/7/88

0186-1061-B84

DEPTH IN FEET

15

MONITOR WELL NO. MW-7

0
WELL SCHEMATIC Vapor - DESCRIPTION
Casing Elevation: 100,15 Conc.(ppm) __3. § E’ Group )
Casing Stickup:  0.26 Sheen e @ Symbol Surface Elevation: 100.41
i 6-inches Portland cement concrete 0
teel surface el
monument - |GP  DBlack fine gravel with sand (loose, moist) (fill)
o i |
Bentonite seal = Black coal fragments (silt to gravel size) with a
. = trace of sand and silt (very loose, moist to
——2-inch, Schedule =35 wet) (coal spoils) (fill)
- 40 PVCsolid == |
| casing =
=
~"{ 2-inch, Schedule NS 2 % E‘::: |
2] 40 PVC screen with =
0..020 inch slot -';—"_E,:_'.
.| width =3 5
=]
=z
s
i = == 5
;.':- | «l-Medium sand E
1 backfill _ [ ==
ss 2 :"ll ==
n' Eq: i
=
=
=5
=5
=
[ =
==
== ) i
HS 16 CAEM ? Grades to medium dense
== s7Water level on 11/15/89
[ =] =
== i
=3
=5
==
BT sp - 10
Tl Dark gray fine to medium sand with silt and
SM h
SS 9 W occasional coal fragments (loose, wet) (fill)
-
1 Base of well at
| 11.55 feet -
Brown silty fine to medium sand with occasional
coal and rock fragments {very loose, wet) "
S8 2 CAW (il
Boring completed at 14,0 feet on 9/5/89
Slight petroleum-like odor detected at 8 feet
— 15

16 -

Note: See Figure A-2 for explanation of symbols

: / “
Ge sg Engineers

Log of Monitor Well
Figure A-5 |




12/26,/89

KSK:CDO

0186-101-804

DEPTH IN FEET

K MONITOR WELL NO. MW-8

. L]
WELL SCHEMATIC Vapor ' a
Conc (‘; w 2P T DESCRIPTION
Casing Elevation: 99.90 —onc-{ppm) - Group ¢ levation: 10036
Casing Stickup: 046 Sheen 28 o Symbol Surface Elevation: .
0 Rk 6-inches Portland cement concrete 0
«Steel surface — W
monument o Black fine to coarse gravel with sand (loose,
_ = maoist) {fill) 5
Bentonite seal = Black coal fragments {silt to gravel size) with a
y . ' = trace of sand and silt (medium dense, moist to
-~ %-inch, Schedule == wet) (coal spoils) (fill)
4 40 PVCsolid E=
| casing = i
=
==
1 2-inch, Schedule SS 17 ‘[m ==
“| 40 PVC screen with : =
7| 0.020 inch slot =
/| width == R
. (=
_:' E MR %
BN = =5 —
59 | e—Medium sand == 3
" backfill -==E.= Grades to loose
=
=
=
[ ==
o o O = Light brown shale fragments (silt to gravel size)
8 4[+ = with a trace of sand and silt and occasional i
= MS 9 Mﬂm coal fragments (loose, wet) (rock spoils)
hE 7 (tin)
’ : Water level on 11/15/89
1 sm - 10
. Mottled light brown and dark brown silty fine to
sS medium sand with coal and rock fragments
(medium dense, wet) (fill)
Base of well at -
.| 11.82 feet
Gray silt and fine sandy sill with occasional
lenses of fine sand and occasional coal 5
NS fragments (medium stiff, wet) (fill)
Boring completed at 14.0 fect on 9/5/8%
No petroleum-like odor detected
15 ~ 15"
16 - _

Note: See Figure A-2 for explanation of symbals

GeoS
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12/20/89

CDOo

KSK

8186-1061-Bo4

MONITOR WELL NO. MW-9

"]
WELL SCHEMATIC Vapor v 3
i ) Conc.(ppm) g c o DESCRIPTION
Casing Elevation: 99.14 —— B g 5 Group Surf evati 997
Casing Stickup: ~ -0.57 Sheen a8 & Symbol urface Elevation: )
- 3-inches asphaltic concrete
«Steel surface 2:7 71 SP Brown fine to medium sand with gravel (loose,
monument :': moist) (fill)
— Bentonite seal
| «=1-2-inch, Schedule
—| [ 40PVCsolid L
o .| casing .ol
:'."—Z-inch Schedule sS v ‘_; Black coal fragments (silt to gravel size) with a
40 PV'C screen with ? trace of sand and silt (medium dense, moist to
] 0,020 inch slot E-'::E wet) (coal spoils) (fill)
| width =
: =
o
=
=
«1-Medium sand §
backfill MS E_--E Grades to loose
=
[ ==
=
m ==
L ==
E Light brown shale fragments (silt to sand size)
T with a trace of sand and silt (very loose, wet)
E- (rock spoils) (fill)
] = Waler level on 11/15/89
a HS
d ML  Brown silt with fine to medium sand and occasional
coal fragments (very soft, wet) (fill)
7] . sy . .
MS 3 L 1] sp— Black fine to medium sand with silt and occasional
R AR Y coal fragments (very loose, wet) (fill)
. L
N ?;;‘; c;‘:::ell at ML  Gray silt with fine sand (medium stiff, wet)
ss 13 oxﬁﬂ
Boring completed at 14.0 feet on 9/6/89
No petroleum-like odor detected
Note: See Figure A-2 for explanaticn of symbols
G Log of Monitor Well

GeoRNZEEngineers
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8186-161-8084

ilz/208/89

cobo

KSK

DEPTH IN FEET

MONITOR WELL NO. MW-10

[]
WELL SCHEMATIC Vapor . u
Co c(’; m 3 ¥ 1 DESCRIPTION
Casing Elevation: 99.78 wonc.(ppm, a3 & Group Surf o 100.35
Casing Stickup:  -0.58 Sheen ond 0 Symbol urface Elevation: 100.
0 3-inches asphaltic concrete
»Steel surface N Brown fine to medium sand with gravel (loose,
monument o moist) (fill)
118 E-Bentonite seal TN
== RN
—{ «={—2-inch, Schedule T
7 = 40 PVC solid
: ;| casing T es Black coal fragments (silt to gravel size) with a
g trace of sand and silt (loose, moist) (coal
3 : E':'- spoils) (fiil)
A 2-inch, Schedule SS 5 £2
“-| 40 PVCscreen " E.-E
- with 0.020 inch ==
4 - | slot width ] =
==
=
T ES
#-Medium sand %
7| backfill ‘ §
= 83 11 CAM ﬁ Grades to medium dense with occasional rock
6 - % fragments
==
==}
7 1 £5
Light brown shale fragments (silt to gravel size)
8 - with a trace of sand and silt and occasional
Ss 13 EW' coal fragments (medium dense, wet) (rock
t|| X spoils) (fill)
“Water level on 11/15/89
9
10
NS 20 m
11 -
12 1 = ‘IML  Dark gray fine sandy silt and silty fine sand with
. «| Base of well at Bkyi . .
: {SM coal fragments (medium stiff - loose, wet)
| 1214 feet o A
13 - sS 7 (‘Am
14
Boring completed at 14.0 feet on 9/6/85
No petroleum-like odor detected
15+
16 -

Note: See Figure A-2 for explanation of symbols

- 10

~15.
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KSK:CcDO 12/7/89

0186-191-Be4

DEPTH IN FEET

0

1 1

1 Af:

14

!

15|

10}

13 A4

MONITOR WELL NO. MW-11

a
WELL SCHEMATIC Vapor TR
. Conc.(ppm) 2 € & DESCRIPTION
Casing Elevation: 100,13 ~onc.tppm) 83 g Grow .
Casing Stickup: 027 Sheen Do 6 Symbol Surface Elevation:  100.40
«Steel surface A 6.5-inches Portland concrete cement 0
monument il
R Dark brown silty fine to medium sand with
s Bl e i P gravel (loose, moist) (fill) -
— =-Bentonite seal 1
| 4=1 2-inch, Schedule 1
— = 40 PVCsolid e L
] L] casing 1000,
p! Dark brown fine to medium sand with gravel, a
il : trace of silt and occasional coal fragments
sS 11 W T’ - (medium dense, moist) (fill) i
{ . _'=_’-:=: Black coal fragments (silt to gravel size) with a - 5
‘—-i.;l;,c‘l;,cSchedule E trace of sand and silt (medium dense, moist
screen : =] to wet) (coal spoils) (fill
1 with 0.020-inch ss 13 i”l == ) (coal spoils) (Rl
{ slot width AN =5 .
=5
==
==
==
=
=]
=k £
B- == -
=y S8 5 O\ﬂﬂ == Grades to loose
= = =Water level on 11/15/89
— ==
=
=3 i
=
==
:'él—‘Medium sand ,-='=-‘":_' — 10
| backfill : &5
= JE
= i
=5
£
== -
==
“}-|'|SM. Brown silt and silty fine to medium sand (loose,
2 (ML medium stiff, wet)
.’ Base of well at L
| 12.77 feet 88 4 ﬁ
Boring completed at 14.0 feet on 10/9/89
No petroleum-like odor detected
—15 .

16 -

Note: See Figure A-2 [or explanation of symbols

N
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0186-101-Be4

- KSK:CDO -12/7,89

DERTH IMN FEET

WELL SCHEMATIC
Casing Elevation: 100.16

Casing Stickup:

022

MONITOR'WELL NO. MW-12

Vapor
Conc.(ppm)
Sheen

DESCRIPTION

Group 100.38

Symbol Surface Elevation:

Blow-~
Count
Sémplﬁs

0—

1 4

—

teel surface
monument

Bentonite seal

REIEI

21z

3 4L

T

15

16 -

2-inch, Schedule
40 PVC solid

"l casing

«Z1-2-inch, Schedule
+’| 40 PVC screen with

0.020-inch slot

.7 width

¢| Medium sand

7| backfill

“.| Base of well at
| 12.36 feet

5-inches Portland cement concrete

——

Y

" Black coal fragments (silt to gravel size) with a
trace of sand and silt (medium dense, moist to
wet) (coal spoils) (fill)

iy}

4

LRI TR R

Grades to loose

AN

ki

AT

i

AN

i Grades to medium dense
‘q"'
] ZWater level on 11/15/89

- ‘|SM  Graysilty fine to medium sand with occasional
: gravel (medium dense, wet)

'[:i:§ SP— Gray fine 1o medium sand with silt (loose, wet)

58S 8 ||" X ML  Gray silt (medium stiff, wet)

Boring completed at 14.0 feet on 10/9/89
No petroleum-like odor detected

Note: See Figure A-2 for explanation of symbols
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KSK:CDO 12/7/89

01686-101-B04

DEPTH IN FEET

0

1

15 4

MONITOR WELL NO. MW-13

']
WELL SCHEMATIC Vapor  , , 3 DESCRIPTION
[« B
Casing Elevation: 99.96 Conc.(ppm) 5 § £ evation: 10040
Casing Stickup: ~ -0.44 Sheen aa & Surface Elevation:  100.
«Steel surface - 6-inches Portland cement concrete 0
monument
. -m= [JW  Brown fine to coarse gravel with sand (loose,
o moist) (fill) a
— pr={—Dentonite seal Rt - 3
_E_ ¢ ; Z-inch, Schedule . Black coal fragments (silt to gravel size) with a
=1 [~ 40 ?VC solid ::': trace of sand and silt (medium dense, moist) o
casing E-—_,_:.' (coal spoils) (fill)
SN =
=5
=]
=2 s
[
=
=5
13 inch, Schedule i-:':E-—_: —3
:7) 40 PVCscreen %
| with 0.020-inch ss |13 [ﬂﬂ] =
- 7| slot width =5 5
=
= -
=
==
=
Es |
ss 7 mﬂ]ﬂ] =<,
=Water level on 11/15/89
Light brown shale fragments {(silt to gravel size)
(loose, wet) (rock spoils) (fill) L
#Medium sand 10
backfill o
1 NS 8 W
i L
Base of well at
<1 12.39 feet
NS 9 u*" i
il _
el sp Gray fine to medium sand (loose, wet)
Boring completed at 14.0 feet on 10/12/89
No petroleum-like odor detected
— 15
|

16 -

Note: See Figure A-2 for explanation of symbols

“
- Geo Sé Engineers
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12/7/89

KSK:CcDO®

8186-181*Eé4

DEPTH IN FEET

MONITOR WELL NO. MW-14

]
WELL SCHEMATIC Vapor y
'. conctopry 2 B T DESCRIPTION
Casing Elevation: 100,13 Lonc.(ppm) RN Group )
Casing Stickup: ~ -0.26 Sheen 23 & Symbol Surface Elevation: 100.39
0 eSteel surface : * 7-inches Portland cement concrete 0
monument ok :
=3 Dark brown to black coal fragments (silt to gravel
1 - =5 size) with a trace of sand and silt (very 5
— ntonite seal g_.:"_‘ loose, moist Lo wet) (coal spoils) (fill)
—r 2-inch, Schedule E
2 15 H 40 PvCsolid = i
=1 } -] casing ==}
== L
NS 3 m =]
== |

iy

i

-:1 2-inch, Schedule

- +{ 40 PVC screen with .
i1 0.020-inch slot sS 6 m
. +] width

Grades to loose with occasional rock fragments

il

B
=

i

Grades to medium dense with oceasional wood
fragments
ater level on 11/15/89

HS 10 (‘A%

WL B RN L R Y

;':'—Medium sand - — 10 .
= < backfill
=i ss 14 mﬂﬂ
—
11 1[5 -
-
12 - ML ' Gray silt with wood fragments (soft, wet) i
13 9):: 5] Base of wett at NS 3 oxﬂm i
1 13.23 feet ,
T SS P— Gray fine to medium sand with silt (very loose,
14 _ R . . NN M wet) ] -
Boring completed at 14.0 feet on 10/5/89
No petroleum-like odor detected
15 — ) : —15
16 - L

Note: See Figure A-2 for explanation of symbols

/‘ W, Log of Monitor Well
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12,t/89

:CDO

KSK

' 8186-101-Bo4

DEPTH IN FEET

MONITOR WELL NO. MW-15

-]
WELL SCHEMATIC Vapor - L
_ ‘ Conc.ppm) : £ B DESCRIPTION
Casing Elevation: 100,27 —— 0 g E Group .
Casing Stickup: 012 Sheen oo 0 Symbol Surface Elevation: 10039
0 teel surface : iy 7-inches Portland cement concrete 0
monument e
TEBES Black coal fragments (silt to gravel size) with a
1 4 g trace of sand and silt and occasional rock L
Fe—Bentonile seal == fragments (mediuvm dense, moist to wet) (coal
== "||:="-"'I spoils) (fill)
— ¢f—-2-inch, Schedule ==
2 JF H 40PVCsolid = s
1| casing g
—| =
= =
NS 12 % =<
=5
=
£5 5
=z
=
=
: = ]
~:1-2-inch, Schedule =] . 5
=] 40 PVCscreen with g Grades with brown silt, loose
7| 0.020-inch slot ss 4 Eﬂ =
2| width == .
=
=
== i
=S5
=
] |
MS 7 CAﬂ!ﬂ =
=5 Liyater level on 11/15/89
==
=2
==
=3
: =
:::—Medium sand =l — 10
Rl . Dark brown silty fine 10 medium sand with coal
- -1 backfill . .
ot S 11 fragments (medium dense, wet) (coal spoils)
(il -
11 -
12 Base of well at i
12.26 feet Gray fine to medium sand (loose, wet)
1,3 S8 12 i
Gray silt with fine sand (stiff, wet)
14 4 -
Boring completed at 14.0 feet on 10/10/89
No petroleum-like odor detected
15 15
16 J L

Note: See Figure A-2 for explanation of symbols

Geo Sy

Log of Monitor Well
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DEPTH IN FEET

MONITOR WELL NO. MW-16

WELL SCHEMATIC Vapor

Casing Elevation: 100.19 Conc.(ppm)
Casing Stickup:  -0.08 Sheen

DESCRIPTION
Symbol Surface Elevation:  100.27

Blow-
Count
Samples

6-inches Portland cement concrete

Steel surface
monument

Black coal fragments (silt to gravel size) with a
trace of sand and silt (medium dense, moist to
wet) {coal spoils) (fill)

Loy ==

i

l Bentonite seal

1-2-inch, Schedule
— 40 PVCsolid
7| casing

il

iRt

b

ORI

31 2-inch, Schedule

-*| 40 PVC screen with
7| 0.020-inch slot ss 10 HHH
| width

LRI

. Grades to loose
YWater level on 11/15/89

MS 7@%

WERLINRRR AR

12/7/88

KSK:CDO

pi86-181-B04

11

14 N ."_ . '-".

15

2}

16 -

Note: See Figure A-2 [or explanation of symbols

- _:;ii;‘lijl?l sand L™ Brownish gray silty fine to medium sand with
58 3 m occasional coal fragments (very loose, wet)
“' (filD)
'::. Base of weil at Mottled gray and brown fine to medium sand with
< 12.77 feet NS occasional lenses of fine sandy silt (loose,

wel)

Boring complete at 14.0 feet on 10/10/89
Ne petroleum-like odor detected

<24

. 4 s .
GeoRsZ Engineers

Log of Monitor Well

Figure A-1 4




MONITOR WELL NO. MW-17

a
WELL SCHEMATIC Vapor b )
Concopm) 2 E O DESCRIPTION
Casing Elevation: 99.58 ~onc.{ppm) 3 3 -s Group - 3
Casing Stickup: ~ 0.25 Sheen a3 a Symbol Surface Elevation;  99.8

0 teel surface 4-inches asphaltic concrete
monument ey .
- Brown fine to coarse gravel with sand (loose,
1 - - moist) (fill)
— ntonite seal ‘:
— = ,. == Black coal fragments (silt to gravel size) with a
£ 9= -inch, Schedule = trace of sand and silt (loose, moist to wet)
2 4 40 ?VC solid % (coal spoils) (fill)
o 7| casing =
3 - ss 3 w ==
=
==}
(=]
4 =
==
=
5 .| [ F12-inch, Schedule E
‘] 40 PVCscreen . =
A with 0.020-inch 8s 5 |||| ==
| slot width =S
m =
I ' - En-'-ﬁ
= ==
R (= =
z =
i =
a $s 10 CA% =5
(=1
ML 7Brown silt (stiff, wet)
=~ Water level on 11/15/89
a 10 ;;'—Medium sand Gray fine to medium sand with silt (loose, wet}
0\3 | backfill ’
= NS 5 l“ﬁ
Q 11 —}- i
par AN —-
= Gray fine to medium sand (loose, wet}
a 1B
o 12
X
7| Base of well at
13 - { 12.83 feet - Gray fine sandy silt with occasional organic
NS 10 material (stiff, wet)
14 -
Boring completed at 14.0 feet on 10/11/89
< No petroleum-like odor detected
©
m 15
-
L]
T
2 16 -
-l
o®

Note: See Figure A-2 for explanation of symbols

Log of Monitor Well
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12,7,89

:CDO’

KSK

0186-101-Bo4d

DEPTH IN FEET

13

14 o

15

10|~

MONITOR WELL NO. MW-18

~| width

0
WELL SCHEMATIC Vapor o
Conc.(ppm) 3 C ‘o DESCRIPTION
Casing Elevation: 98.74 ~onc.\ppm) LR E Group i
Casing Stickup: ~ -0.23 Sheen 23 a Symbol Surface Elevation: 98.?7 »
<Steel surface 4-inches asphaltic concrete
monument — .
- K Brown fine to coarse gravel with sand (loose,
o L N moist) (fill)
— . Bentonite seal D :
—] +-2-inch, Schedule -
— 1= 40 PVCsolid -
ey | casing E_'-’. Black coal fragments (silt to gravel size) with a
== trace of sand and siit and occasional wood and
'-_-_:E rock fragments (dense, moist to wet) (coal
ss 38 "W =S spoils) (fill)
| =5
=2
=S5
=
=
==
o 1 2-inch, Schedule i
-:| 40 PVCscreen with =] Grades to loose
| 0.020-inch slot MS 9 =5
=
(=

Medium sand
-| backfill
SS 3

| Base of well at

P} 1256 feet

16 -

Note; See Figure A-2 for explanation of symbols

HS 9&%

NS 7 CAm

¥4
s =Water level on 11/15/89
B M Gray silty fine to medium sand (loose, wet)

‘] sP—

: 1sm Gray fine to medium sand with silt (loose, wet)

Gray silt {soft, wet)

s

Gray fine to medium sand with silt (loose, wet)

Boring completed at 14.0 feet on 10/11/89
No petroleum-like odor detected

— 10

— 15

7\
Y

Geo&§2 Engineers

/2

- Log of Monitor Well

Figure A-16




cbo 12/7/89

KSK

0186-101-B804

DEPTH IN FEET

11

12

14 A . :-:.

154

13 .

MONITOR WELL NO. MW-19

"]
WELL SCHEMATIC Vapor ”
Concopm) T B DESCRIPTION
Casing Elevation: 97.72 ~onc.(ppm) 83 E GroupI Surfaco Elevati
Casing Stickup: ~ -0.50 Sheen od @ Symbol urface Elevation:  98.22
teel surface 4-inches asphaltic concrete 0
monument w
Brown fine to coarse gravel with sand (loose,
moist) (fill) L
L Bentonite seal _‘__=::‘
. E.F’_E, Black coal fragments (silt to gravel size) with a
—-2-inch, Schedule = trace of sand and silt and occasional wood
— 40 ?VC solid ? fragments (medium dense, moist) (coal spoils) [
1| casing == (fill)
=
=
= -
NS 16 m =
=
=
==
=5
o Light brown shale fragments (silt to grave] size) —5
—2-inch, Schedule (medium dense, moist to wet) (rock spoils)
. 11 40 PVC screen with : (6ilt)
- 0.020-inch slot NS 16 Ni
.| width } i
Ywaler level on 11/15/89
]7/ ML Gray fine sandy silt (soft, wet)
SS 4 CAIM LT]4:{ sp— Gray fine to medium sand with silt (loose, wet) i
s
= ey
‘1 «—Medium sand -] ML .
| backfin Gray fine sandy silt (soft, wet)
NS 3 um
~?| Base of well at i
<7 1190 feet
NS 2 ﬁﬁ Grades to very soft
Boring completed at 14.0 feet on 10/11/82
No petroleum-like odor detected
— 15

16 -

Note: See Figure A-2 for explanation of symbols

/( (1D
Geo %g Engineers

Log of Monitor Well

Figur’e A17

JR—



i12/206,/89

:CDO

KSK

0186-181-B04

DEPTH IN FEET

11

12

13

1

14

15+

WELL SCHEMATIC

'MONITOR WELL NO. MW-20

L TTUTT —

T

1]
Vapor TR
DESCRIPTION
-
Casing Elevation: 99.54 Conc.(ppm) § 5 € Group )
Casing Stickup: 043 Sheen D9 Symbol Surface Elevation: 99..97
«Steel surface 3-inches asphaltic concrete .
monument % Black coal fragments (silt to gravel size) with
== sand and silt (medium dense, monst) (coal
== spoils) (fill)
ntonite seal E
- 2-inch, Schedule ==
40 PVC solid =
'’ casing E
==
=
=5
NS 13 [m]] =5
==
1 =
=
~—~2-inch, Schedule é
.7} 40PVCscreen Eé
:~| with 0.020-inch ss 1 N“ =
" . ==,
-!| slot width =
=
=
==
==
E-"
Light brown shale fragments (silt to gravel size)
with occasional coal fragments (medium
NS 13 CAHHI] . 2% dense, wet) (rock spoils) (fill)
Water level on 11/15/89
) Black to gray fine sandy silt with occasional
: ﬂ—Me dium sand rock fragments (medium stiff, wet) (fill) _
+ 1| backfill
| Wl |
o Gray fine to medium sand {loose, wet)
.*| Base of well at 3::
"] 12.51 feet . Lo
: NS 7 M L
il |

16 -

Gray silt (medium stiff, wet)

Boring completed at 14.0 feet on 10/10/89
No petroleum-like odor detected

Note: See Figure A-2 for explanation of symbols

~10

L 15

\ )

Q-
Geo §é Engmeers

Log of Monitor Weli

Figure A-18




12/7,89

:CDO

KSK

0186-101-Bo4

DEPTH IN FEET

MONITOR WELL NO. MW-21

"
WELL SCHEMATIC Vapor i __'.
) Conc(ppm) 2 £ @ DESCRIPTION
Casing Elevation: 100.04 Zoncppm) o g s Group )
Casing Stickup:  -0.40 Sheen oS O Symbol Surface Elevation:  100.44
o= «Steel surface By o 6.5-inches Portland cement concrete 0
monument -
S - Brown fine to coarse gravel with sand (loose,
1 4 - moist) (fill) -
i—Bentonite seal -
= H ,. S
= q: 2-inch, Sch¢?dule j.f,'_._-_: Brown fine to medium sand with occasional coarse
2 41 40 PVCsolid el T3 sand and gravel (medium dense, moist) (fill) -
g casing b
Ch NS n n i
4 i
R
5| . , 7] I ‘| SP= Mottled brown and black fine to medium sand with |— 5
:ﬁ‘_'.-_z'm‘:h' Schedule 1 ISM silt and coal fragments (medium dense, moist)
‘i | 40 PVCscreen with s A (fill)
(= 7| 0.020-inch slot NS 22 W 1)
6 .1| width =il -
B
7 2= ’ 5 Black coal fragments (silt to gravel size) with a
%—; trace of sand and silt (loose, wet) (coal
5 == 5 ¢
= spoils) (fill)
= g
B NS 8 =8 <
== =Water level on 11/15/89
==
A == -
| ==
; == 10
. H-«- Medium sand g
| backfill ==
NS 9 H ==
1 | = :
==
(=]
=
12 4 ==} i
- B ;| Base of well at §
13 |- 1281 feet i | == i
i NS 5 H A i SM Gray silty fine to medium sand (loose, wet)
14 - f
Boring completed at 14.0 feet on 10/12/89
No petroleum-like odor detected
15 H =15
16, = L

Note: See Figure A-2 for explanation of symbols

l"

,4
Geo NZEngineers

Log of Monitor Well

Figure A-19




R

el186-101-~804

12/7/89

KSK: CDO

DEPTH IN FEET

15—

A

MONITOR WELL NO. MW-22

16 -

Note: See Figure A-2 for explanation of symbols

']
WELL SCHEMATIC Vapor } o
Conclpomy £ T DESCRIPTION
Casing Elevation: 100.07 Lonc.{ppm) L] ' 3 E Group )
Casing Stickup: ~ -0.34 Sheen s & Symbol Surface Elevation: 100.41
teel surface i 6-inches Portland cement concrete 0
monument B A
SO SP  Brown fine toe medium sand with gravel (loose,
e - moist) (fill) R
ntonite seal SO
= 2-inch, Schedule N
! 40 PVCsolid I
| casing L I SS;;- Mottled brown and black fine to medium sand with
ERR AN silt and coal fragments (loose, mosit) (fill)
NS 7 % AR i
0 = Black coal fragments (silt to gravel size) with a 5
- —igic‘l'/l,c&hedule i & trace of sand and silt (mediumdense, moist to
4 screen wil - = wet) (coal spoils) (fill
"{ 0.020-inch slot SS 16 m '-_:':-:: ) ( poils) (fill)
| width == !
=
=5
= !
=
==
SS 12 CAIHH =5 i
% =Water level on 11/15/89
=
—Medium sand 5 — 10
| backfilt : 8 =5
NS 17 m =
= :
==
“°|"|SM  Graysilty fine to medium sand (very loose, wet)
‘| Base of well at NS 2 m i
| 13.09 feet
Boring completed at 14.0 feet on 10/12/89
No petroleum-like odor detected
=15

A

i

\)
3] .

(0 '
GeoRNZZEngineers

Log of Monitor Well

Figure A-20




i12/20,/89

KSK:CDO

©186-101-804

DEPTH IN FEET

12

13

10-[:;

1 [

MONITOR WELL NO. MW-23

0
WELL SCHEMATIC Vapor - __nil DESCRIPTION
Casing Elevation: CL.(FP'“) g g E' Group .
Casing Stickup: Sheen o8 @§ Symbol Surface Elevation:
«Steel surface "_':"'_q. 7-inches Portland cement concrete 0
monument s
5 s|gw— Dark brown fine to coarse sand with gravel and
- 2. Lhlsm silt (loose, moist) (fill) =
— Bentonite seal £ ]
— : .
— =2 Black coal fragments (silt to gravel size) with a
2 inch, Schedule MS 5 W =] trace of sand and silt (loose, moist to wet) B
2| a0 PVC solid l E‘E- (coal spoils) (fill)
| casing ==
=
~=t-2-inch, Schedule g —5
*".| 40 PVCscreen with ‘ ==
7| 0.020-inch slot Ss 5 ;H“ =
;7| width : = i
B =
—t. ==
=
= -
HS 7 CA{II]H =]
=
= :
=
*-Medium sand E= 10
| backfil SS 6 m ‘| sp—~ Gray fine to medium sand with silt (loose, wet)
[ o4
NS 3 m -k i
& R
: ML Gray silt with fine sand (soft, wet)
“.] Base of well at i
| 14.0 feet
Boring completed at 15.0 feet on 11/27/89 —15
No petroleum-like odor detected
B

16 -

Note: See Figure A-2 for explanation of symbols

(B

(B> .
Geo&ng Engineers

Log of Monitor Well

Figure A-21




12,7/89

KSK: CDO

0186-161-E04

DEPTH IN FEET

"]
WELL SCHEMATIC Vapor e 3
Conc.ppm) 2 E T DESCRIPTION
Casing Elevation: 100,01 Loncippm) § 5 g Group )
Casing Stickup: 030 Sheen EI' 8 : (:.') Symbol | Surface Elevation: - 100.31
0 teel surface "_"_".;,_ “-inches Portland cement concrete 0
monument "_"-_-_'_ ’
1 4 SP Brown fine to medium sand with occasional gravel |
—| gl -Bentonite seal -_:_3,_1_: and coal fragments (loose, moist to wet) (fill)
—— «/=]-2-inch, Schedule
2 | [ 40PVCsolid BT 5
.:-.E._-: Casing ..:.:..:.:
H- :.;'Z:.: :
:‘r::.' S
3 : NS 5 m Eﬂ;i: i
4 1 B
S| R 2-ineh, Schedute S
-4 40 PVC screen with
“+~| 0.020-inch slot S3 5 ml vii
6 417 | width f:ff. R
7 - L -
8 MS sy B v/ ]
STy ~ Water level on 11/15/89
9 : ' Black coal fragments (silt to gravel size) with a L
'll'=;-: trace of sand and silt (loose, moist) {coal
% spoils) (fill)
10 '+ ' Medium sand % 10
| backfill ==
ss 10 D ==
11 £= -
=5
==
12 4 .| Base of well at E 5
| 12.08 feet =g
ML Gray silt with fine sand (stiff, wet)
13 1 8 CAm i
14 - -
Boring completed at 14.0 feet on 10/12/89
No petroleum-like odor detected
15 — 15
16 - i

MONITOR WELL NO. MW-24

Note: See Figure A-2 for explanation of symbols

44’ (1
Geo /

Engmeers

Log of Monitgr Well

Figure A-22




12/20,/89

KSK:CDO

0i86-101-B84

DEPTH IN FEET

10 L

11

14 ' )

15

13 [

MONITOR WELL NO. MW-25

1]
WELL SCHEMATIC Vapor - _E'.
[+
Casing Elevation: 97.79 Cm__c__(ppm) E § E
Casing Stickup: ~ -0.40 Sheen mo ®
teel surface
monument
— nténite seal
| «=- 2-inch, Schedule
— = 40 PVCsolid
1 casing
MS 3 “1"
|
=4 2-inch, Schedule
| 40 PVC screen with
| 0.020-inch slot HS 6
~| width
= | o
.':.' [
H : g
: E -
:"::
=3
=)
: E:_‘_&—Medium sand
;=4 1| backfill
= SS 4 II[“
=t |
Base of well at
;| 12,66 feet
: NS 2

16 -

Note: See Figure A-2 for explanation of symbols

Group
Symbol

TNINTRANA

it

N

DESCRIPTION

Surface Elevation: 98.19

4-inches asphaltic concrete
w Brown fine to coarse gravel with sand and
occasional cobbles (loose, moist) (fill)

Black coal fragments (silt to gravel size) with a
trace of silt and sand and occasional wood
fragments (dense, moist) (coal spoils) (fill)

Light brown shale fragments (silt to gravel size)
(loose, moist to wet) (rock spoils) (fill)

Water level on 11/15/89

: ] SP— Gray fine to medium sand with silt (loose, wet)
[18M

ML Gray fine sandy silt with occasional lenses of

sand (medium stiff, wet)

Grades to solt

Boring completed at 14.0 feet on 10/11/89
No petroleum-like odor detected

— 10

— 15

-

<>

Geo¥§Z Engineers

\ |

Log of Monitor Well

Figure A-23




12,/28/89

: COO

KSK

018€-101-B84

DEFPTH IN FEET

0

1 4

-t
—
1

1

13

14 4|

15

12 4l

MONITOR WELL NO. MW-26

DESCRIPTION

Surface Elevation: 98,29

n
WELL SCHEMATIC . Vapor - '_II.I‘
Casing Elevation; 98.07 Conc.(ppm) 2 5 g Group
Casing Stickup:  -0.22 Sheen 23 & Symbol
teel surface
monument e
L, i
2, willls
)
—| F=l-Bentonite seal _-_:
é i 2-inch, Schedule §
— [ 40 PVCsolid =
1 || casing f:::
s = | =
=2
—1—~2-inch, Schedule EE—
40 PVC screen with =
2| 0.020-inch slot S8 5 “m »_:;;
‘| width =
I§:
=3
=3
=]
NS 4 C_Aﬂm] Sk
B 1y8
. / Py
ﬂ-—Medmm sand
backfill .
NS '3 W
L
Base of well at NS 4

16 -

"1 1321 feet

Note: See Figure A-2 for explanation of symbols

4-inches asphaltic concrete

w Brown to black fine to coarse gravel with sand

(loose, moist) (fill)

Black coal [ragments (silt to gravel size) with a
trace of sand and silt (medium dense, moist to
wet) (coal spoils) (fill)

¥Water level on 11/15/89

| SP— Gray fine 1o medium sand with silt and occasional
1SM

lenses of silt (loose, wet)

ML Gray fine sandy silt (soft, wet)

Boring completed at 14.0 feet on 10/11/89
No petroleum-like odor detected

— 10

—15

Geol§

\

s

\\\

]

2 Engineers

Log of Monitor Well

Figure A-24




DEPTH IN FEET

cDQ 1z/26,/89

KSK

0186-101-Bo4

BORING B-27

o
n
[} 1]
et Ly o 0
[ -35 J—JI 14 _II.I|
] T 0 3t o DESCRIPTION
£ ZE 33 E SRR o mioion
& a3 58 o3 & Symbo urface Elevation:
0 A=t 7-inches Portland cement concrete
: = gw_. Black fine to coarse sand with silt, gravel and coal fragmeats
1 2. L] o (loose, moist) (fill)
2 .
E Black coal fragments (siit to gravel size) with a trace of silt and
. E#:E sand (loose, moist to wet) (coal spoils) (fill)
31 ss ﬂﬂm =
=
4 EE—,
5 =
o % ) =
6 - i =
7 ==
) =
=
SS ﬁﬂﬂ =5 Grades with wood fragments
[ ]
=
==
9 1 =
=
10 Tl <
' I SM-— Gray fine to medium sand with silt (loose, wet)
I NS 4 ”’”i Lk
11 4 LAl
12 - gL
B ns m -
i - 'f’*
» "/ ML Gray silt with fine sand (soft, wet)
14 -
Boring completed at 14.0 feet on 11/27/89
No petroleum-like odor detected
15
16 -

Note: See Figure A-2 for explanation of symbols

N

¥

N\

V&

)

Engineers

Log of Boring

Figure A-25




i12/26,89

:CDO

KSK

0186-101-E64

DEPTH IN FEET

'BORING B-28

u TEST DATA
Q
= £ 3 "
Jc + o
g -ﬁg a '3?‘.' 'h'_ DESCRIPTION
7] C JC 03 E Group .
s 28 &8 o8 & Symbol Surface Elevation:
0 ' et 7-inches Portland cement concrete 0
:-. gy Blacksilty fine to medium sand with gravel {loose, moist) (fill)
g A X :'::'. - B
2 . B
= Black coal fragments silt to gravel size) with a trace of sand and
] E: silt (medium dense, moist) (coal spoils) (fill)
37 ss S = I
‘h ==
=
4 - % -
=
5 n EE:E . — 5
S Brown shale and rock fragments with a trace of sand and silt
N 8 ﬂﬂﬂ (loose, moist) (rock spoils) (fill)
6 - R
7 5
Black coal fragments (silt to gravel size) with sand (loose, wet)
3 . (coal spoils) (fill) i
NS 1 CA
th
|
7 -
10 — — 10
.- | gp Gray fine to medium sand with a trace of silt (very loose, wet)
NS 3 “"l BB '
11 1 RO -
L ]
] ML  Gray fine sandy silt (very soft to s0ft, wet)
12 1 i
Sl > ‘
Ml
14 i
Boring completed at 14.0 feet on 11/27/89
No petroleum-like odor detected
15+ — 15
16 - :

Note: See Figure A-2 for explanation of symbols

,/4‘)

W
Geo N Engineers

Log of Boring

- Figure A-26




12/20/89

:CDOo

KSK

8186~191-Bo4

DEPTH IN FEET

BORING B-29

" TEST DATA
]
(i} )
| o Ly u:}
ac o
g T Y- DESCRIPTION
2 o5 £ 0 Elevation:
& 28 sy oo Surface Elevation:
0 5-inches asphaltic concrete 0
ol w Brown fine to coarse gravel with sand (medium dense, moist) (filD
1 4 :.'_Z L
2 4 : >, 5
== Black coal fragments (silt to gravel size) with sand and silt (very
% dense, moist) (coal spoils) (fill)
31 s 51 == i
=]
4 = -
5 == —5
Light brown shale fragments with a trace of sand and silt(loose,
y 58 3 moist to wet) (rock spoils) (fill)
7 B
e
?5 ~[{smM  Graysilty fine to medium sand with occasional rock fragments (very
8 - ‘ . loose, wet} L
Ss
9 A R
10 - | sp - 10
E Gray fine to medium sand with a trace of silt (loose, wet)
NS 4
11 A 3
42 -
Gray silt with fine sand (medium stilf, wet}
131 xs 5 i
14 s
Boring completed at 14.0 feet on 11/28/89
No petroleum-like odor detected
15 4 — 15
16 - -

Note: See Figure A-2 [or explanation of symbols

Ge§

4/

-

4

\\\\

Engineers

Log of Boring

Figure A-27






