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July 7, 1992 Geotechnical,
Geoenvironmental and
Unocal ' Geologic Services
P.0. Box 76

Seattle, Washington 98111

Attention: Mr. Gary Gunderson

We are submitting five copies of our "Supplemental Report of Geoenvironmental Services”
for Unocal Service Station 5353 in Seattle, Washington. Mr. Gary Gunderson of Unocal verbally
authorized our services on October 1, 1991. Contractual terms for our services are described in
blanket contract number B1982F.

Several other reports summarizing other aspects of this project are currently being
completed, These include reports summarizing Phase I ESA (environmental site assessment)
research, operation and monitoring of the VES (vapor extraction system) on Unocal property
since January 1991, operation and monitoring of the interim VES on city of Seattle property since
January 1992, and air monitoring on city of Seattle property since October 1991. We anticipate
that drafts of these reports will be available by September 1, 1962,

We appreciate the opportunity to be of continued service to Unocal. Please call if you have

questions regarding this report.

Yours very truly,
GeoEngineers,

Stephen C. Perrigo
Principal

NLP:JAM:cms
Document ITy: 0161013R.SP

cc:  Ms, Annette Petrie
Washington State Dept. of Ecology
Northwest Regional Office

Mr. Paul Berry

~ City of Seattle Dept. of Administrative Srvs.
618 Second Ave.
Seattle, WA 98104

GeoEngineers, Inc.

8410 154th Avenue NE.
Redmond, WA 98052
Telephone (206) 8616000
Fax {20G) 861-6050
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SUPPLEMENTAL REPORT OF GEOENVIRONMENTAL SERVICES
SUBSURFACE CONTAMINATION STUDY
UNOCAL SERVICE STATION 5353
SEATTLE, WASHINGTON
FOR
UNOCAL

INTRODUCTION

This report presents the results of our subsurface petroleum contamination study at the site
of Unocal Service Station 5353. The property owned by Unocal consists of the southern half of
the city block bounded by Mercer Street to the south, Westlake Avenue to the west, Valley Street
to the north and Terry Avenue to the east. The Unocal property consists of Unocal Service
Station 5353 (600 Westlake Avenue North) and an adjacent Denny’s restaurant (601 Terry
Avenue North) to the east. The northern half of the city block described above is owned by the
city of Seattle. ‘The United States Public Land Survey system description for the site is the SE%
of the NE% and the NE% of the SE% of Section 30, Township 25 North, Range 4 East. The
Ecology (Washington State Department of Ecology) UST (underground storage tank) Site Number
is 008463. The site location is shown relative to surrounding physical features in Figure 1. The
site location and the immediate vicinity are shown in Figure 2.

Unocal Service Station 5353 is the site of an 80,000 gallon release of leaded premium
gasoline that occurred in 1980. Previous investigations at the site defined the limits of the
resulting free product plume and monitored free product recovery operations. GeoEngineers
conducted additional subsurface explorations between October 1991 and February 1992 to define
the approximate extent and concentrations of residual petroleum contamination in soil and ground
water in the vicinity of the site.

HISTORICAL BACKGROUND
GeoEngineers conducted a phase I ESA (environmental site assessment) for the site in 1992.
The results of the ESA will be presented in a separate report in the near future. A summary of
the historical information gathered during our ESA is presexifed in the following sections.

AREA HISTORY , 7

The site is located about 500 feet south of the present southern shoreline of Lake Union.
The original shoreline of Lake Union extended south of the present alignment of Mercer Street,
and south of the Unocal site. In the late 1800s, the south end of Lake Union was developed
predominantly with lumber mills and related facilities. The mills were typically built on piles
over the water to facilitate transportation of raw logs to the mills. Sawdust and wood waste
generated by the mills were dumped in the lake, leaving thick deposits of wood debris. The
southern lake shore was extended northward by the accumulations of wood waste and other fill
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materials. As the lake shore was extended northward, the mills shifted their locations northward
to remain over the water. By 1905 the south shore of Lake Union was along the present
alignment of Valley Street. By 1912, the shoreline was extended further north, approximately
to its present position,

The land use in the area of the site between the late 1800s and the present was primarily
commercial, light industrial and heavy industrial. A service station owned by Shell Oil was
located at the southwest corner of the intersection between Westlake Avenue and Valley Street
approximately between 1948 and 1958. A service station owned by Unocal was located at
southeast corner of the intersection between Westlake Avenue and Valley Street approximately
between 1938 and 1965. A service station presently owned by Texaco is located at the northwest
corner of the intersection between Mercer Street and Boren Avenue, about 1% blocks east of the
Unocal site. The Texaco station is the site of documented soil and ground water contamination.

SIiTE HISTORY _

The location of the present site was covered by Lake Union before the south shore of the
lake was extended northward in the late 1800s. In 1893, the site was occupied by the Brace and
Hergert Mill Company. Century Brewing Company and Horluck Cremeries Inc. occupied the
site from some time between 1917 and 1935 until 1965. Unocal leased the site from 1965 until
1968, and has owned the site since 1968. The western half of the site has been occupied by and
operated as a service station since 1965, and the eastern half of the site has been occupied by a
Denny’s restaurant since 1968. |

The original Unocal service station at the site was constructed in 1965. The configuration
of the station at that time included three service bays with two hydraulic hoists, one 280-gallon
steel waste oil UST, one 550-galion steel heating oil UST, two 10,000-gallon steel gasoline USTs
and steel product lines to four service islands. In 1966 a fourth service bay was added to the
station building. The 280-gallon steel waste oil UST was replaced with a 550-gallon UST
sometime between 1966 and 1977. An additional 8,000-gallon steel gasoline UST was installed
in 1977. The 1980 site layout is shown in Figure 3. .In mid-1980 the steel gasoline USTs were
replaced with four 10,000-gallon fiberglass gasoline USTs, and the steel product lines were
replaced with fiberglass product lines. The steel heating oi! and waste oil USTs were relocated
in 1980, In 1985, the two western service islands were extended southward and additionat
product dispensers were installed. The present configuration of the station includes four service
bays with three single post hydraulic hoists and one dual post hydraulic hoist, one 550-gatlon
steel heating oil UST, one 550-gatlon steel waste oil UST, four 10,000-gallon fiberglass gasoline
USTs, and associated fiberglass product lines. The current site layout is shown in Figure 4.
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ASSESSMENT AND CLEANUP HISTORY

In May 1980 Unocal employees detected a gasoline leak at Service Station 5353, Based on
inventory records, Unocal estimated that as much as 80,000 gallons of leaded premium gasoline
had been released during the four month period prior to detection of the leak. The gasoline USTs
and product lines were immediately removed and replaced with fiberglass tanks and lines.
Observations made during the 1980 tank removal activities indicated that the gasoline had leaked
from a product line near the western service islands. The apparent location of the product line
leak is shown in Figure 5.

A total of 25 monitoring wells were drilled and installed in 1980 to assess the extent of free
product floating on the ground water surface beneath the site. The approximate locations of these
monitoring wells are shown in Figure 6. An extensive free product plume was encountered,
extending beneath the Unocal site, north to Valley Street, west into Westlake Avenue and south
into Mercer Street. The approximate maximum limits of the free product plume, based on data
gathered from the 25 monitoring wells completed in 1980, are shown in Figure 6.

In June 1980 a free product recovery system was instalied at the site. The subsurface
portion of the free product recovery system consisted of several rock-filled trenches and
excavations, with recovery points consisting of 4-foot-diameter perforated CMP (corrugated metal
pipe). The subsurface portion of the free product recovery system is shown in Figure 7. The
recovery system was operated from june 1980 until October 1982. A total of appronmately
41,900 gallons of gasoline were recovered during this period. ‘

In June 1988 a subsurface VES (vapor extraction system) was installed at the sue The
subsurface portion of the free product recovery system was used as the collection portion of the
VES. The purpose of the VES was to reduce concentrations of combustible vapors beneath the
site, The VES operated continuously from June 1988 to January 1991. Concentrations of
combustible vapors recovered by the VES declined significantly during the period between June
1988 and January 1991. The VES has been operated intermittently from January 1991 to the
present.  GeoEngineers estimates that approximately 4,450 gallons of liguid gasoline
(approximately 184,110 cubic feet of gasoline vapor) and-approximately 133,000 cubic feet of
methane have been removed by the subsurface VES through January 1992.

SCOPE

The 1980 investigation at the site was directed toward evaluating the limits of the plume of
free product present beneath the site and in the immediate area. In July 1991 Unocal requested
that GeoEngineers perform a subsurface contamination study to evaluate the extent of petroleum-
related soil and ground water contamination in the vicinity of the site. In our "Work Plan,
Supplemental Subsurface Contamination Study” dated August 13, 1991, GeoEngineers outlined
a scope of services for this purpose. The scope of services completed for this phase of the
project is as follows.

GeoEngineers 3 File No. 0161-013-R69/070792



10.

11.

12.

Monitor the drilling of 18 soil borings at the approximate locations shown in Figure 8 using
hollow-stem auger drilling equipiment.

Obtain soil samples from the borings at 2'4-foot intervals and conduct field screening for
potential contamination on each soil sample using visual, water sheen and headspace vapor
screening methods. These methods are described in Appendix A.

Test one or more soil samples from each boring for gasoline by Ecology Method WIPH-G
and for BETX (benzene, ethylbenzene, toluene and xylenes) by EPA Method 8020.
Selected soil samples were also analyzed for fuel hydrocarbons (gasoline-range and diesel-
range) by modified EPA Method 8015, and for total lead by EPA Method 6010.

Monitor the installation of a 4-inch-diameter PVC monitoring well casing with a flush-
grade, lockable surface monument in boring MW-35.

Monitor the installation of a 2-inch-diameter PVC monitoring well casing with flush-grade,
lockable surface monuments in each of the remaining borings.

Develop the well screens by hand bailing.

Determine the monitor well casing elevations to an accuracy of 0.01 foot using a laser
level, |

Measure the depth to ground water in each well in order to determine water table elevations
and ground water flow direction.

Measure the thickness of free (floating) product in the new monitoring wells, where free
product is present.

Measure combustible vapor concentrations in the monitoring well casings using a Bacharach
TLV Sniffer calibrated to hexane.

Obtain ground water samples from each new monitoring well for laboratory analysis of fuel
hydrocarbons by modified EPA Method 8015, BETX by EPA Method 8020 and dissolved
lead by EPA Method 7421,

‘Evaluate the field and laboratory data with regard to existing regulatory concerns.
GeoEngineers proposed completing 20 borings for this assessment in our August 13, 1951

work plan, Borings at the final two locations, directly north and south of the Denny’s restaurant
building, have not yet been completed and await property access agreements.

SITE CONDITIONS

GENERAL

Unocal Service Station 5353 is located on the western portion of the property currently

owned by Unocal, A Denny’s restaurant is located on the eastern portion of the site. The
Unocal property measures about 240 feet by 180 feet in plan dimensions.
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The service station is currently active. We understand that Unocal has no immediate plans
for closing the station. The current facility includes the service station building, four service bays
with hydraulic hoists, four service islands, two canopies, one 550-gallon steel waste oil UST,
one 550-gallon steel heating oil UST, four 10,000-gallon fiberglass gasoline USTs and fiberglass
product lines (Figure 4).

SURFACE TOPOGRAPHY

The general topography in the area surrounding the site slopes gently downward toward
Lake Union. The site is relatively flat with an approximate ground surface elevation of 20 feet
above mean sea level (USGS datum). The ground surface of the eastern half of the city property
located immediately north of the Unocal site is approximately 8 feet to 10 feet lower than the
grade of the surrounding area. This local low point collects surface runoff from a large area.
The runoff is collected in a sump located on the city property-and pumped to a storm drain
located on the Unocal site. The Unocal property and the city property are separated by a
conerete retaining wall.

SUBSURFACE SOIL CONDITIONS

Subsurface soil conditions beneath the site and in its general vici-nity were explored by
drilling 18 soil borings (MW-32A through MW-49) at the approximate locations shown in Figure
8. The 18 borings were completed to depths ranging between 21.5 feet and 29.0 feet. A The
boring logs for borings MW-1 through MW-6, MW-11 through MW-20, MW-22 through
MW-25, MW-27 and MW-29 through MW-32 (Figure 6), completed during the 1980 study, were
reviewed to supplement the borings drilled for this study. Details of the field exploration
program and the boring logs for this study are presented in Appendix A.

. Most of the borings completed for this study encountered thin, discontinuous zones of
mixed fill materials consisting of clean sand, sand with silt, silty sand, silty gravel, and silt.
Borings MW-36, MW-48 and MW-49, all located north .of the site, encountered a relatively
continuous thickness of silty sand, Boring MW-44, located northwest of the site, encountered
a continuous section of silt. Occasional wood chips were observed in soil samples obtained from
most of the borings. On-site borings MW-45 and MW-47, and off-site borings MW-39 and
MW-41, encountered zones of sawdust or wood chips ranging from several feet to greater than
10 feet in thickness. Borings MW-18 through MW-20, and MW-23, MW-30, MW-31,
completed during the 1980 study, also encountered zones of sawdust or wood chips.

Borings MW-29 and MW-31, completed during the 1980 study, were drilled to depths of
70 feet and 65 feet, respectively. Native sand with varying amounts of gravel and discontinuous
silt lenses were encountered in these borings beginning at depths of 37 feet and 33 feet,
respectively. The native sand extended to the base of the borings in both MW-29 and MW-31.
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GROUND WATER CONDITIONS

Ground water conditions at the site were explored by constructing a 2-inch-diameter
monitoring well in 17 of the borings, and a 4-inch-diameter monitoring well in one of the borings
(MW-35).

GeoEngineers measured depths to ground water 'in monitoring wells MW-32A through
MW-47 on November 4 and 5, 1991. The depths to ground water were measured in monitoring
wells MW-32A through MW-49 on June 22 and 23, 1992. The depths to ground water in
November 1991 ranged from 8.54 feet to 13.36 feet below grade. The depths to ground water
in June 1992 ranged from 7.24 feet to 11.75 feet below grade, excluding monitoring well MW-49
(which is located 8 feet to 10 feet lower than the other monitoring wells). The general direction
of ground water flow in both November 1991 and June 1992 was toward the northeast, although
considerable variation in flow direction occurs in localized areas. Ground water elevations and

. ground water elevation contours, based on survey data and water levels measured in November

1991 and June 1992, are shown in Figure 9 and Figure 10, respectively.

SUBSURFACE CONTAMINATION

The presence of petroleum-related subsurface soil and ground water contamination at the
site was evaluated by: (1) field screening soil samples obtained from the supplemental borings,
(2) selecting soil samples for laboratory analysis based on field screening results, (3) testing the
selected soil samples for gasoline-related compounds, (4) measuring the airspace in each
monitoring well casing for the presence of combustible vapors, (5) measuring the thickness of
free product, if present, in the monitoring wells, (6) obtaining ground water samples from each
monitoring well, and (7) testing the ground water samples for gasoline-related compounds.

Field screening procedures are described in Appendix A. Field screening results are
summarized in Table 1 and shown on the boring logs in Appendix A. The subsurface soil
analytical data are summarized in Table 1, Ground water analytical data and combustible vapor
concentrations are summarized in Table 2. The laboratory reports for the soil and ground water

. samples, and an analysis of laboratory QA/QC (quality assurance/quality control) are included

in Appendix B.

Field Screening Results

Field screening results indicating the presence of gasoline-related contamination (moderate
to high combustible vapor concentrations and moderate to heavy sheens) were observed in soil
samples obtained from 12.5 feet and 15.0 feet in MW-32A; 12.5 feet in MW-33; 2.5 feet,
5.0 feet, 7.5 feet and 10.0 feet in MW-34; 10.0 feet, 12.5 feet and 15.0 feet in MW-35; and
from 2.5 feet, 5.0 feet, 7.5 feet and 10.0 feet in MW-45. Field screening results indicating the
presence of oil-related contamination (low to moderate combustible vapors and moderate to heavy
sheens) were observed in soil samples obtained from 3.0 feet, 8.0 feet, 10.5 feet, 13.0 feet,
15.5 feet and 18.0 feet in MW-49. Soil samples obtained from zones with sawdust in soil,
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especially in borings MW-35, MW-38, MW-39, MW-41, MW-42 and MW-43, typically had
moderate concentrations of combustible vapors and slight to no sheens. Field screening results
in soil samples obtained from borings MW-36, MW-37, MW-38, MW-39, MW-40, MW41,
MW-42, MW-43, MW-44, MW-46, MW-47 and MW-48 did not suggest the presence of
petroleum-related soil contamination.

Soil Analytical Data ‘

A total of 35 soil samples obtained from the 18 borings were selected for chemical analysis.
The samples were selected to characterize zones of potential petroleum-related soil contamination
tentatively identified by field screening. In the borings where field screening did not indicate the
presence of petroleum-related soil contamination, samples were selected from zones where soil
contamination was most likely, usually from near the ground water table.. All of the selected soil
samples were analyzed for the presence of BETX by EPA Method 8020 and gasoline-range
hydrocarbons by Ecology Method WTPH-G, except samples MW-41-7 and MW-47-3. These
two samples were analyzed for the presence of fuel hydrocarbons (gasoline-range and diesel-
range) by modified EPA Method 8015. Samples MW-33-3, MW-34-5, MW-36-3, MW-39-5,
MW-40-4, MW-434, MW-44-5, MW-45-3, MW-49-1 and MW-49-3 were analyzed for fuel
hydrocarbons in addition to BETX and WTPH-G. The fuel hydrocarbons test was used when
sample location or field screening results indicated the possible presence of a petroleum product
other than gasoline. The fuel hydrocarbons test was also used where field screening indicated
moderate concentrations of combustible vapors where wood was present in the samples. Samples
MW-32-5, MW-32-7, MW-33-3, MW-34-5, MW-34-7, MW-35-5, MW-36-3, MW-38-3,
MW-39-5, MW-40-4, MW-42-5, MW-MW-434, MW-45-3 and MW-45-6 were also analyzed
for total lead by EPA Method 6010. The soil analytical data are summarized in:Table 1.

Benzene, ethylbenzene, toluene and/or xylenes were detected at concentrations greater than
the soil cleanup levels (MTCA Method A soil cleanup levels) in soil samples MW-32-5, obtained
from a depth of 12.5 feet; MW-34-5, obtained from a depth of 12.5 feet; MW-37-5, obtained
from a depth of 15.0 feet; MW-45-3, obtained from a depthiof 7.5 feet; MW-45-5, obtained from
a depth of 15.0 feet; MW-49-3, -obtained from a depth of 15.5 feet (the ground surface in the
area of boring MW-49 is 8 feet to 10 feet below the ground surface in the areas of the other
borings); and MW-49-6, obtained from a depth of 23.0 feet. Benzene was. detected at
concentrations approaching but not exceeding the soil cleanup levels in samples MW-32-7
{0.33 mg/kg [milligrams per kilogram]), obtained from a depth of 22.5 feet; MW-34-6
(0.28 mg/kg), obtained from a depth of 20.0 feet; and MW-42-5 (0.20 mg/kg), obtained from
a depth of 15.0 feet. Benzene, ethylbenzene, toluene and/or xylenes either were not detected or
were detected at concentrations significantly less than the soil cleanup levels in the remaining soil
samples tested.

Gasoline-range hydrocarbons were detected by the WTPH-G test at concentrations
exceeding the soil cleanup level in soil samples MW-32.5; MW-34-5; MW-34-6; MW-45-3;
MW-49-1, obtained from a depth of 3.0 feet; MW-49-3; and MW-49-6. Gasoline-range

GeoEngineers 7 File No. 0161-013-R69/070792



hydrocarbons were detected at concentrations approaching but not exceeding the soil cleanup level
in samples MW-33-3 (60 mg/kg), obtained from a depth of 12.5 feet; and MW-37-5 (80 mg/kg).
Gasoline-range hydrocarbons either were not detected or were detected at concentrations
significantly less than the soil cleanup levels in the remaining soil samples tested.

Gasoline-range hydrocarbons were detected by the fuel hydrocarbons test at concentrations
exceeding the soil cleanup levels in soil sample MW-34-5. Gasoline- and diesel-range
hydrocarbons were detected at concentrations exceeding the soil cleanup levels in soil samples
MW-45-3 and MW-49-3.  Gasoline- and diesel-range hydrocarbons were detected at
concentrations approaching but not exceeding the soil cleanup levels in soil sample MW-49-1.
Examination of the chromatograms provided by the fuel hydrocarbons test indicated that the
contaminant present in soil samples MW-34-5 and MW<45-3 was weathered gasoline and possibly
another unidentified gasoline-range product, and that the contaminant present in $oil samples
MW-49-1 and MW-49-3 was a combination of gasoline, possibly.another unidentified gasoline-
range product, and heavy oil. Gasoline- and diesel-range hydrocarbons were not detected in the
remaining samples tested.

' Total lead was detected at concentrations exceeding the soil cleanup level in soil samples
MW-36-3 and MW-45-3. The concentration of total lead detected in sample MW-36-3
(3,900 mg/kg) was much greater than the soil cleanup level. Hydrocarbons were not detected
in sample MW-36-3. Total lead either was not detected or was detected at concentrations
significantly less than the soil cleanup level in the remaining samples tested.

Combustible Vapors Measurements

Combustible vapor concentrations in the monitoring well casings were measured .on
November 15, 1991 with a Bacharach TLV Sniffer calibrated to hexane. The VES had not been
operating for two weeks prior to these measurements. Combustible vapors were not measured
in MW-35, MW-48 and MW-49, - Combustible vapors were measured in MW-32A, MW-36
through MW-40, MW-42, MW-43 and MW-45 through MW-47 at concentrations greater than
10,000 ppm (parts per million), Combustible vapors were .measured in MW-33, MW-34,
MW-41 and MW=44 at concentrations of 2,200 ppm, 520 ppm, 7,000 ppm and 3,800 ppm
respectively. The combustible vapor concentration measurements are summarized in Table 2.

Free Product Measurements

Small amounts of free product were detected in monitoring wells MW-35.(0.02 feet) and
MW-45 (0.01 feet). The product was dark brown, relatively nonviscous and had a gasoline-like
odor.

Ground Water Analytical Data

Ground water samples were obtained from MW-32A through MW-47 on November 4 and
November 5, 1991, and from MW-48 and MW-49 on January 29, 1992. The ground water
samples were analyzed for BETX by EPA Method 8020, fuel hydrocarbons (gasoline-range and
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diesel-range) by modified EPA Method 8015 and dissolved lead by EPA Method 7421. The
samples analyzed for dissolved lead were filtered in the field. The ground water analytical data
are summarized in Table 2.

Benzene, ethylbenzene, toluene and xylenes were detected at concentrations exceeding the
ground water cleanup levels (MTCA Method A ground water cleanup levels) in the ground water
samples obtained from monitoring wells MW-324, MW-33, MW-34, MW-35, MW-37, MW-45,
MW-48 and MW-49, Benzene only was detected at concentrations exceeding the ground water
cleanup level in the ground water samples obtained from monitoring wells MW-36, MW40,
MW-41, MW-42, MW-43 and MW-47. BETX either was not detected or was detected at
concentrations significantly less than the ground water cleanup levels in the ground water samples
obtained from the remaining monitoring wells.

Gasoline-range hydrocarbons were detected. at-concentrations equal to. or greater than the
ground water cleanup level in the ground water samples obtained from monitoring wells MW-32A
through MW-37, MW-45, MW-48 and MW-49. Diesel-range hydrocarbons were detected at
concentrations exceeding the ground water cleanup level in the ground water samples obtained
from MW-45, MW-48 and MW-49, Examination of the chromatograms provided by the fuel
hydrocarbons analysis indicated that the contaminant present in the ground water samples is
weathered gasoline. Gasoline- and diesel-range hydrocarbons were not detected in the ground
water samples obtained from the remairing monitoring wells.

Dissolved lead was detected at concentrations equal to or exceeding the ground water
cleanup level in the ground water samples obtained from monitoring wells MW-32A, MW-34,
MW-45 and MW-46. Dissolved lead was detected at a concentration approaching but not
exceeding the ground water cleanup level in the ground water sample obtained from MW-33

- (0.045 mg/l [milligrams per liter]). Dissolved lead was not detected in the ground water samples

obtained from the remaining monitoring wells.

CONCLUSIONS
The results of this study indicate the presence of subsurface petroleum-related contamination
in the soil and ground water beneath most of the Unocal site. Trace amounts of free product
were observed in on-site wells MW-35 and MW-45, and occasionally observed in monitoring

- wells MW-2 and MW-19, completed during the 1980 study. High concentrations of combustible

vapors are present in the casings of on-site and off-site monitoring wells. The soil contamination
extends off site southward beneath Mercer Street, northward beneath the city. propetty to the
north of the site, and possibly westward beneath Westlake Avenue. The ground water
contamination extends off site in all directions,

Very small amounts of a gasoline-like free product were measured in monitoring wells
MW-35 and MW-45 in November 1991. During routine monitoring of the VES operating at the
site, small amounts of free product are occasionally measured in monitoring wells MW-2 and
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MW-19, completed during the 1980 study. Free product has not been observed during tt
routine VES monitoring of MW-3, located between MW-35 and MW-45. MW-3 also was
completed during the 1980 study.

Small remnants of the original free product plume appear to be present on site and off site.
Wells MW-2, MW-35 and MW-45 are located immediately adjacent to the concrete retaining wall
between the Unocal property and the city property. This retaining wall may be acting as a
hydraulic barrier behind which the remaining free product accumulates.

High to very high concentrations of combustible vapors were detected in all of the
monitoring wells completed for this study except MW-34. Chemical analysis of vapor samples
performed during routine VES monitoring has indicated that the combustible vapors present in
the monitoring wells completed for the 1980 study are composed predominantly of methane,
although significant concentrations of volatile hydrocarbons are also present (Table A-3, Progress -
Report Number 2, January 3, 1991). The origin of the methane present in the vicinity of the site
could be either the anaerobic decomposition of hydrocarbons in the subsurface or the anaerobic
decomposition of other organic materials such as wood waste. Subsurface deposits of wood waste
were encountered in several borings completed for both this study and the 1980 study.
GeoEngineers is presently conducting analyses to establish the origin of the methane present in
the monitoring well casings using carbon dating, and other techniques. If the analyses are
successful, we expect to establish the origin of the methane by the end of July 1992.

Field screening and analytical testing of soil samples obtained from the borings completed
for this study indicate the presence of petroleum-related soil contamination in borings MW-32A,
MW-33, MW-34, MW-35 and MW-45, located in the northern and western portions of the
Unocal site, in boring MW-37 located in Mercer Street, and in boring MW-49 located near the
center of the city property to the north of the Unocal site. The contaminated soil encountered
in borings MW-32A, MW-33, MW-35 and MW-37 appears to be located in a 5-foot to 10-foot-
thick zone centered near the ground water table at approximately 10 feet below grade. Inboring
MW-34, located within several feet of the 1980 product line leak, soil contamination was present
from the surface to a depth of about 20 feet. 'In-boring-MW-45, located near the property line
between the Unocal property and the city property, soil contamination was present from the
surface-to a depth of about 15 feet. .In boring MW-49, located near the center of the city

- property, soil contamination was present from the surface to a depth of about 23 feet, or possibly

deeper. The contaminants detected in soil samples obtained from borings MW-32A, MW-33,
MW-34, MW-35, MW-37 and MW-45 were BETX and gasoline-range compounds. BETX and
gasoline-range compounds were also present in the soil samples-obtained from boring MW-49,
located on the city property, but the predominant contaminant in this boring was an unidentified
heavy.hydrocarbon resembling motor oil. This contaminant was not detected in the borings on
the Unocal site, and may originate from a source other than the Unocal service station.

Lead was detected at a concentration exceeding the soil cleanup level in the soil sample
obtained from a depth of 7.5 feet in MW-45. This lead may be related to activities at the Unocal
service station. Lead was detected at a very high concentration in the soil sample obtained from
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a depth of 7.5 feet in MW-36. Boring MW-36 is located more than 180 feet from the site and
no petroleum contamination was detected in this sample. In our opinion, the lead detected in the
soil sample obtained from MW-36 is not related to activities at the Unocal service station. Field
screening and analytical testing of soil samples obtained from the borings completed for this study
do not indicate the presence of petroleum-related soil contamination at concentrations approaching
or exceeding the soil cleanup levels in borings MW-40 and MW-41 (located south of the site),
in borings MW-39, MW-43 and MW-44 (located west of the site), in borings MW-36, MW-47
and MW-48 (located east of the sit)e, or in borings MW-38 and MW-46 (located northeast of the
site).

The approximate areal limits of petroleum-contaminated soil based on field screening and
analytical testing of soil samples obtained from the borings completed for this study are shown
in Figure 11.

Analytical testing of ground water samples obtained from the monitoring wells completed
for this study indicate the presence of gasoline-related ground water contamination at
concentrations exceeding the ground water cleanup level in monitoring wells MW-32A, MW-33,
MW-34, MW-35 and MW-45 (located on the Unocal site), in monitoring well MW-37 (located
upgradient of the site in Mercer Street), in monitoring well MW49 (located downgradient of the
site on city property), and in monitoring wells MW-36 and MW-48 (located downgradient of the
site in Terry Avenue). Benzene, ethylbenzene, toluene and/or xylenes were detected at
concentrations exceeding the ground water cleanup levels in the monitoring wells listed above.
Benzene only was detected at concentrations exceeding the ground water cleanup -level in
monitoring wells MW-42 and MW-43 (located crossgradient of the site in Westlake Avenue), in
monitoring well MW-40 (located upgradient of the site in Mercer Street), in monitoring well
MW-47 (located crossgradient of the site in Terry Avenue), and in monitoring well MW-41
(located upgradient of the site in Westlake Avenue). In our opinion, because monitoring well

" MW-41 is located about 390 feet upgradient of the .Unocal site, the-benzene-detected in the

ground water. sample obtained from MW-41 probably.originates.from' a source other than the
Unocal site. A

Dissolved lead was detected at concentrations approaching or exceeding the ground water
cleanup level in monitoring wells MW-32A, MW-34, MW-45 and MW-46. In our opinion, the
dissolved lead detected in monitoring wells MW-32A, MW-34 and MW-45 may be related to
activities at the Unocal service station, but the dissolved lead detected in monitoring well MW-46
is not. '

Analytical testing of ground water samples obtained from the monitoring wells completed
for this study do not indicate the presence of petroleum-related ground water contamination in
monitoring wells MW-39 and MW-44 (located crossgradient of the site in Mercer Street and
Westlake Avenue), or in monitoring wells MW-38 and MW-46 (located downgradient of the site
in Terry Avenue).
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The limits of the plume of ground water contaminated with gasoline and/or BETX is not
defined to the east, northwest or south of the Unocal site. The estimated areal limits of the
gasoline-contaminated ground water and the BETX-contaminated ground water based on the
ground water samples obtained from monitoring wells completed for this study are shown in

Figure 12.

PRELIMINARY RECOMMENDATIONS

GeoEngineers recommends installing passive free product recovery devices in monitoring
wells MW-35, MW~45 and 1980 well MW-2. The operation of these devices should be
monitored regularly.

We recommend that operation of the VES located at the Unocal site be continued to reduce
the concentrations of gasoline vapors beneath the Unocal.site and the adjacent properties.

When the necessary access agreements have been obtained, .GeoEngineers recommends
completing the final two monitoring wells as proposed in our August 13 work plan. These
proposed monitoring well locations are shown in Figure [2.

We recommend that water levels and free product be measured.-in all the wells twice per
year, and that ground water samples be obtained from selected monitoring wells completed for
this study. The ground water samples should be tested for the presence of BETX by EPA
Method 8020, dissolved lead by EPA Method 7421, and gasoline-range hydrocarbons by Ecology
Method WTPH-G. In addition, ground water samples obtained from monitoring wells where
BETX concentrations are less than the ground water cleanup levels and gasoline-range
hydrocarbon concentrations are less than 1 mg/l should be tested for diesel-range. hydrocarbons
by Ecology Method WTPH-D, and for heavier hydrocarbons by Ecology Method WTPH415.1
Modified. The WTPH testing methods are as specified in Appendix L of Ecology’s document
"Guidance for Remediation of Releases from Underground Storage Tanks."

- Based on the results of the ground water sampling discussed above, GeoEngineers

- . recommends evaluating the need for completing additional monitoring wells east, northwest and

south of the site. These monitoring wells would further establish.the limits of the plume of
contaminated ground water in the vicinity of the site. Possible additional monitering well
locations are shown in Figure 12. One or more of these additional monitoring wells may be

‘installed in the future depending on results of the next round of ground water sampling. The

exact locations of any additional monitoring wells will depend on locations of underground and
overhead utilities, and securing the necessary access agreements.

GeoEngineers will make recommendations for soil and ground water remediation at the site
after the final monitoring wells have been constructed and one complete round of ground water
samples has been obtained and tested.
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LIMITATIONS
We have prepared this report for use by Unocal. This report may be made available to
prospective buyers of the property, to the city of Seattle, and to regulatory agencies. This report
is not intended for use by others and the information contained herein is not applicable to other

sites.
Our interpretations of subsurface conditions are based on data from widely-spaced borings

at the site. It is always possible that areas with contamination may exist in areas of the site that

were not explored by drilling.
. Within the limitations of scope, schedule and budget, our services have been executed in

accordance with generally accepted practices in this area at the time this study was initiated. No
other conditions, express or implied, should be understood.

« C»

Please call if you have gquestions concerning this report,
Respectfully submitted,

GeoEngineers, Inc.

Norman L. Puri
Environmental Engineer

Stephen C. Pérrigo

Principal
NLE:SCP:ems
Document ID: 0161¢13R.5PF
GeoEngineecers I3 File No. 0161-013-R65/G70792



_ TABLE 1 (Page 1 of 2)
SUMMARY OF SUBSURFACE SOIL CHEMISTRY DATA

Field Screening Results’ - Fuel Hydrocarbons*
Depth of | Headspace BETX? (ma/kg)
Sample Date | Sample Vapors (mgrkg) WTPH-G? | Gasoline- Diesel- Total Lead®
L Number | Sampled {feet) (Epm) Sheen B E T _L X (mm_ Range Range__ ‘mgl_kgz

MW-32-5 10/21/91 12.5 6,000 HS 41 110 300 600 4,500 - - 26
MW-32-7 10/21/91 2.5 ' <100 ss 033 0.40 1.1 2.3 18 - - 29
MW-33-3 10/21/91 125 840 Ms <0.025 0.27 0.098 1.3 60 <5 <5 20
MW-33-5 10/21/91 175 120 s <0025 | <0025 | <0.025 o.10 <5 - - -
MW-33-7 10/21/91 225 540 NS <0035 | <0025 | <0025 | <0025 <5 - - -
MW-34-5 10/22/91 125 >10,000 HS 9.0 51 44 © 200 2,600 340 100 82
MW-34-6 10/22/91 200 100 NS 028 12 23 75 170 - - -
MW-34.7 10/22/91 25 400 ss <0025 | <0025 | <0025 | <0025 <5 - - <23
MW-35-5 10/22/91 12,5 1,800 MS 0045 | <0025 0.032 0.065 <5 - - a4
MW-35-10 | 10/22/91 25.0 1,200 sS <0025 | <0.025 0.055 0.11 <5 - - -
MW-36-3 10/23/91 75 <100 SS <0025 | <0025 | <0025 0.025 <5 <5 <5 3,500
MW-37-5 10/24/91 15.0 600 sS 1.5 89 16 42 80 - - -
MW-37-6 10/24/91 175 <100 ss 0.11 0.42 1.3 28 7 - - -
MW-38-3 10/24/91 7.5 720 sS <0025 | <0025 | <0.025 | <0.025 <5 - - 130
MW-38-8 10/24/91 20.0 1,100 NS <0025 | <0025 | <0025 | <0.025 <5 - - -
MW-39-5 10/25/91 12.5 3,000 NS <0025 | <0025 | <0025 | <0.025 <5 <5 <5 3.0
MW-39-6 10/25/91 15.0 2,600 NS <0076 | <0076 | <0076 | <0076 <5 - - -
MW-40-4 10/25/91 10.0 540 s <0025 | <0025 | <0025 | <0025 <5 <5 <5 20
MW-40-5 10/25/91 15.0 2,000 ss <0093 | <0003 | <0093 | <0093 13 - - -
MW-41-3 10/28/91 75 <100 NS <0040 | <0040 | <0040 | <0040 <5 - -~ -
MW-41-7 10/28/91 175 2000 NS -~ - - - - <5 <5 -
MW-42-5 $0/28/91 15.0 680 S8 020 | <0025 | <0025 | <0025 <5 - - 21
MW-42-9 10/25/91 25.0 1,200 55 <0025 | <0025 | <0025 | <0025 <5 - - -
MTCA Method A Soll Cleanup Level -_ 0.5 20 40 - 20 100 - 100 200 250




TABLE 1 (Page 2 of 2)
Field Screening Resuits! Fuel Hydrocarbons*
Depth of | Headspace BETX? (mga/kg)
Sample Date | Sample Vapors (mg/kg) WTPH-G? | Gasoline- Diesel- Total Lead’
Number | Sampled (feet)_ {ppm) Sheen B E T X {mg_/lﬁg) Range Flange ‘mg&:m
MW.43-4 10/29/91 10.0 1,600 ss <0.025 | <0025 | <0025 | <0.025 <5 <5 <5 26
MW-43-7 10/29/91 17.5 100 NS <DOBS | <0069 | <0.069 | <0.069 <5 - - -
MW-44-5 10/29/91 125 200 ss <0025 | <0025 | <0.025 | <0.025 <5 <5 <5 -
MW-45-3 10/28/91 75 >10,000 HS 6.1 63 56 370 1,900 1,900 2,200 880
MW-45.5 10/29/91 15.0 400 NS 1.8 26 | 35 15 24 - - -
MW-45-6 10/29/91 20.0 100 NS <0025 | <0025 | <0025 | <0.025 <5 - - <2.1
MW-46-3 10/30/91 10.0 1,400 ss <0025 | <0025 | <0025 | <0025 <5 - - -
MW-47-3 10/30/91 7.5 1,400 sS - - - - - <5 <5 -
MW-48-4 01/27/92 105 160 NS 015 | <0025 | <0025 | 0.053 <5 - - -
MW-45-1 01/27/92 3.0 <100 MS 014 | <0025 | <0025 | 0.049 180 71 130 -
MW-49-3 01/27/92 155 100 . HS 12 33 0.39 15 190 140 340 -
MW-49-6 01/27/92 23.0 2,000 NS 1.8 45 0.44 19 120 - - -
MTCA Method A Soil le-anup Level — 0.5 20 40 20 100“'I 100 . 200 250__




- TABLE 2 (Page 1 of 2)
SUMMARY OF GROUND WATER CHEMISTRY DATA

- Fuel Hydrocarbons® Combustible
Monitor ' BETX! (mg/l) Dissolved Vapor
Well Date (ugh) Gasoline- |  Diesel- Lead®* | Concentration
Number Sampled_ B E T X ___Range Range !EE"‘! |
MW-32A 11/04/91 10,000 | 2,000 10000 | 10,000 52 <1 0.009 > 10,000
MW-33 11/04/91 550 240 490 1,300 1 <1 0.0045 2,200
MW-34 1041 | 23000 | 2800 | 18000 | 14,000 40 <1 0.010 520
MW-35 11/04/91 440 610 2,600 4,300 24 <1 <0.0030 -
MW-36 11/05/91 24 <05 0.9 1.0 1 <1 <0.0030 >10,000
MW-37 11/05/91 810 470 2,400 3,300 21 <1 <0.0030 >10,000
MW-38 11/05/91 <0.5 <0.5 0.6 0.5 <1 <1 <0.0030 10,000
MW-39 11/05/91 0.8 <0.5 0.9 <0.5 <t <1 <0.0030 >10,000
MW-40 11/05/91 58 | 05 07 0.8 <1 <1 <0.0030 >10,000
Mw-41 11/05/91 67 <5 <0.5 <05 <1 <i <0.0030 7,000
MW-42 11/05/91 180 oe 29 47 <1 <1 <0.0030 >10,000
MW-43 11/05/91 86 0.6 3.4 27 <1 <1 <0.0030 >10,000
MW-44 11/05/91 <0.5 <05 <05 <0.5 <1 <1 <0.0030 3,800
MW-45 11/04/91 500 370 1,000 [ 2300 17 2 0.005 >10,000
MW-46 11/05/91 <0.5 <0.5 06 1.2 <3 <t 0.006 ~ >10,000
MW-47 11/05/91 52 <05 05 <05 <1 <t <0.0030 >10,000
MW-48 01/29/92 430 180 330 600 4 2 <0.0030 -
MW-19 01/20/02 . 550 720 54 3,200 22 3 <0,0030 -
MTCA Method A Ground _-l'
Water Cleanup Lovel 5 30 40 20 Note® Note® 0.005




| t : : E B ' P ) . i 5 g
. A . ] L ! : i : X : N 8

-TABLE 2 (Page 2 of 2}




- ——— p—rrry y—mape

D1 ZhGeorge Washington )"Kj\a;_q_, A /ﬁ‘ TH

N7 Memorial Brioge /&\\‘ -r_u", “ 74
¢ N N )

B
Gas Tanl;s O 17:‘

_— ) t \.’—'— L)
\» g\_E_B“y F
=
T Yacht Cluo-

s e

i
s " Yacht Ciub
NN

W st Me
N, R
. ‘«'\

z
A
£ p

W

2 3
.

™ i .: ' K .. 2y 9
L 1 ' Po \:alﬁ:nt,agk ,"56’" | 6*\ Y
\ H Wil 1 R [ 3
P L P s ]
"‘l . BB :

L e Je el
Y L BAVAL RESERVE [ 4 -’/ /’/' ‘
! _..\m,\\mmc cnnrmgxﬂ/i.t S £

o~

F[E_O;nnﬂ

Eny

P

T

kS
i v

T

Al
\Cm _iH)l
ol V)
2NN
-

5 A
] 7 d
a

ROW Cahi Y ok iy . !
\
N2 Y | f"'l S ;
\ Y AT el AU t \ h CEy
TN AT IR BT AN e

0 2000 4000

SCALE IN FEET

REFERENCE: USGS TOPOGRAPHIC QUADRANGLE MAPS "SEATTLE NORTH, WASH.
PHOTOREVISED 1968 AND "SEATTLE SOUTH, WASH.,” PHOTOREVISED 1973

Ol 01 3-ROF AMAKLT 72-/13-92

A

3 . VICINITY MAP
Geo &g Engineers
FIGURE 1

Q—.—_I—w—___ TP

(!

AN
e

V6




I
g
I

Naval ‘ N
[ Reserves

Building

Parking
Area

0 150 300
—— = {
SCALE IN FEET

-—— Parking Area

= WEST VALLEY ?IEEELﬁ _
S 54;?\ /4 ( (] +—-City of Seattle Property ' .
oW |

Unocal Property Line —.

1-Denny's
1 Restaurant D

U

AT

Unocal Service Station ﬁhr

P

B

“WEST MERCER STREET

2.

A

it A
ERr R

REFERENCE: CITY OF SEATTLE DEPARTMENT OF ENG?NEERING AERIAL PHOTOGRAPHY OF NE 1/4
OF THE SE 1/4 SEC. 30. T, 25, R4, WM.

- .

DL BT AP

REPUBLICAN STREET

WESTLAKE AVENUE NORTH
TERRY AVENUE NORTH

BOREN AVENUE NORTH

N

//’(‘u SITE AND IMMEDIATE VICINITY
o
Z Lnﬂmcu S

!I/A

" | Geo

FIGURE 2 I

1 e
L




WESTLAKE AVENUE NORTH

-

&

Crers 0/F RG2 MP B0 12 & 25/

IE G N iR W AN N BE O AN TaE AN R an .y an g s =
" R A, .

Property Lina —~

Unocal Service
Station Building

Dual Post Hydraulic
Hoist with Uinderground

Hydraulic Fluid Reservoir

Hydraulic Hoists
Concrete Slab

(\i Service Islands L
550-Gallon Heating Qil UST

50-Gallon Waste Qil UST- Denny's Restaurant Building

Uf TU Sl

_ /r"_ ——*;\ 8,000~Gallon Gasoline UST
} T 1T — 10,000-Gallon Gasoline UST
\_/ Product Lines q ] .

10,000-Galion Gasoline UST
Service Islands < 1 1
™~

Concrete Slab —~

S\ o

MERCER STREET

P

0 30 60
SCALE IN FEET

EXPLAMATION:

uUsT UNDERGROUND STORAGE TANK

REFERENCE: DRAWING ENTITLED "GENERAL ARRANGEMENT, SERVICE STATION 5353, WESTLAKE AVE. &
MERCER ST.. SEATTLE, WASHINGTON,” BY UNION OIL COMPANY OF CALIFCRNIA, DATED
03/05/865. ) '

A

W&

Eng,l neers

.’I/A

1980

SERVICE STATION FACILITIES

FIGURE 3

s




WESTLAKE AVENUE NORTH

4

Property Line ~

Dual Post Hydraulic
Hoist with Underground

Hydraulic Fluid Reservoir \ Unocal Service

Station Building

N

—550-Gallon Steel
Heat:ng Oil UST
Goncrete Siab |
Service|lslands O
———
/ + Hydraulic Hoists
[k ~ ol 550—Gallon Stee!
- h : | " Heating Qil and
/\{ L o ,j [N | Waste Oil USTs
l
] | | “ : ) Denny's Restaurant Building
1] i l\(}oncrete Slab
N
| - NI .
AL TR
- L o) i |
Product Lines [l b |\‘-—- Four 10,000-Gallon
/ II TR Fiberglass Gasoline USTs
A,
Siphon
Service Islands < uj
Concrete Slab ]

EXFLANATION:

AN

MERCER STREET

REFERENCE: DRAWINGS ENTITLED "GENERAL ARRANGEMENT, SERVICE STATION 5353, WESTLAKE AVE. &
MERCER ST, SEATTLE WASHINGTON DATED 03/05/65; AND "TANK & PIPELINE
REPLACEMENT PROJECT, SERVICE STATION 5353, WESTLAKE AVE. & MERCER ST, SEATTLL
WASHINGTON," DATED 0(3‘/ 18/80, BOTH BY UNION Ol COMPANY OF CALIFORNIA.

€0

“"SCALE IN FEET

UST . " UNDERGROUND STORAGE TANK

AN

A

SERVICE STATION FACILITIES
1981 TO PRESENT

-

Engm(,ers

7
W

FIGURE 4

R ! ¢

(==t




B

- o 1
5 & /'/’K‘-f/’

FalVe 2 g

AL

WESTLAKE AVENUE NORTH

Property Line ~

Unocal Service
_/ Station Building
|l _ Dual Post Hydraulic

Hoist with Underground
Hydraulic Fluid Reservoir

Hydraulic Hoists

Concrete Slab

(\{ Service lsw L
|

Apparent Location of

550-Gallon Heating Qil UST

550-Gallon Waste Oil UST |Penny's Restaurant Building

1980 Gasoline Leak

_ /:— _“"“i\ 8,000~Gallon Gasoline UST
/ S 10,000-Gallon Gasoline UST
/ Product Lines [ 1 10,000-Gallon Gasoline UST
Service Islands <
1

Concrete Slab —

NN

MERCER STREET

-

REFERENCE: DRAWING ENTITLED GENEF?AL ARRANGEMENT, SERVICE STATION 5353, WESTLAKE AVE. &
MERCER ST., SEATTLE, WASHINGTON BY UNION.QIL COMF’ANY OF CALIFORNIA, DATED
03/05/65.

Pl

0 30 80
SCALE [N FEET

EXPLANATION:

UST UNDERGROUND STORAGE TANK

(ILO

2N
\\\(‘\“

—

.’J’

=
e

. APPARENT LOCATION OF 1980 GASOLINE LEAK

Engmeen —




I ﬂ - e -
- F E
I i m w
i} L] W
| o (o
& »
I 1 > s i il WA,
1 iy 8
3 x
|
i g i
| T 0 80 160
I | ' SCALE N FEET ]
J \
y o
I\ . TERRY AVENUE NORTH
| ’ EXPLANATION:
l =t , MW-28 MONITORING WELL INSTALLED IN 1980
—~—— , UST - 'JNDERGROUND STORAGE TANK
I Denny's 7 |
festavrant S\ : ™ APPROXIMATE MAXIMUM EXTENT OF FREE PRODUCT
N w —~ PLUME
f MW—
l MW-20e ' \ ﬂfw 22
City of Seattle | - <1 Unocal Property Line
5 Property MW:32 | MW—: :
I a .Mw-—-a [: ::]E :
} e OMW--19
’ Unocal | {iq | l
l o sS#5353 | Y Mw-18
_ MW-2 — S _
] o | ) *MW-24
: |
MW-6 p——
' | eMw—1_|~——| MW-5¢ /

T MW-12-MW-27 oMW-17

WESTLAKE AVENUE NORTH ®MW-13
O*MW-15 oMW-16

N 4

1980 MONITORING WELL LOCATIONS AND
APPROXIMATE EXTENT OF FREE PRODUCT PLUME

24

2

Geo

/6
A\

1 0. - v
Engineers FIGURE 6




WESTLAKE AVENUE NORTH

PR IR
P

..__,
&2

-~

P
e

I

e il

S

A

44
A

b

Property Line ~

Denny's Restaurant Building 0 30 €0
' TSCALE INTFEET
EXPLANATION:
ROCK-FILLED PRODUCT RECOVERY TRENCH

+j OR EXCAVATION WITH RECOVERY POINT

Note: Product recovery piping is not shown.

MERCER STREET

REFERENCE: DRAWINGS ENTITLED "GENERAL ARRANGEMENT, SERVICE STATION 5353, WESTLAKE AVE. & 7 § 1980 FREE PRODUCT
MERCER_ST., SEATTLE WASHlNGTON,' DATED 03/05/65; AND “TANK & PIPEUNE . R{{‘:‘w . ' RECOVERY SYSTEM CONFIGURATION
REPLACEMENT PROJECT. SERVICE STATION 5353, WESTL‘AKE AVE. & MERCER ST., SEATTLE, (IC() *é lil“l(‘;] I‘]CC]‘S -

WASHINGTON,” DATED 06/ 18/80, BOTH BY UNION OIL COMPANY OF CALIFORNIA. ‘\/ O { FIGURE 7
- . "

B BN aE T = .
P
P T S o




A NI _ — T T T S TN
B — Texaco Service Station-—= b~
8 w Lt
] W
! L W
- H f-
0 /g
o iy ——— P N
1 > w
1 fl o
-
| ] (T
o 4
i 0 80 160
] I SCAIE IN FEET ’
J
E N TER NUE NORTH
Burlington _ RY AVE
Northern @ MW-36 * et — EXPLANATIOH:
Rall Spurs MW-47e@ ‘
- MW-48 L Jmm et MW-40 @ - MONITOR WELL LOCATION AND NUMBER
- ® N ——
- / UST  UNDERGROUND STORAGE TANK
Denny's o
Restaurant MW--40
MW-45
@
}
MW-49 Gasolli;ﬁ_l_:jasaTs Product <f>— Unocal Property Line
i IHeating ande Lines
City of Seattle Property |Waste Qii C —
USTs—___ C 3 °
® == | MwW-37
MW-35 g |
|
° ——] ?A Service
MW-32A |— Island
b ==L oMW-34]
L —
\ ‘ \
MW-42 @ th »
WESTLAKE AVENUE NORTH
.Mw_-'43
~N [
«\f‘*‘@
@@5‘\\\)'6
e
o
W o
MW-39 |
H _~ MONITORING WELL LOCATION
PRI ‘ 1991-1992 SITE ASSESSMENT
Geo &8z lingineers
J w” ] FIGURE 8




Texaco Service Station—+

MERCER STREET

-
L
0
1 o
-
| 2]
I >
-l
3 -
<
0
H 0 0
/ K e-"a 3l
( vy \ // // -
/Y Burlington _pmw-ae ;- TERRY AVENUE NORTH
—46(]  Northern 832

)

/ liSTS —_— =

MW-

| -

Mw-42®
1/ 0.52

WESTLAKE AVENUE NORTH
.

| Property Line _ :
: PR
§
E . . fz' 00 . .
! _
T MW-37 ‘ &
! K
M L0 N
° —— > Service v g
Mw-32A (=1~ / = lsland o
Lo == J‘M’%LE?AJ /

MW-43

10.26

i e e
A

TS

0 £0 160
‘ 1 ]
SCALE IN FEET

EXPLANATICN:

821 Rail Spurs
ey B MW-40 ¢ : MONITORING WELL
7 o8 ) 10.11 " GROUND WATER ELEVATION IN FEET NOVEMBER 1991
u p _
/ / 10' UusT UNDERGROUND STORAGE TANK

AL Denny's o

Restaurant MW-

. M‘g; ;? - / 10.11
Gasoline USTs. } H_ga a
Jw_sg |~ M¥=33 ) product =l Unoca W
_AHeating ande Lines
City of Seattle Property |waste Qil %

Iy

s

GROUND WATER ELEVATIONS AND CONTOURS

L - NOVEMBER 1991
o R I N0 NeeTS '
GeoNZEngineers " FiGURE 9 |




PP N =

e

8 By

N . - . . ..

~

l AT TEEE DERN — A e R S BT A N
| Texaco Service Station— —
= L
tu w
wl i
oc -
& )
> o R —— _ .
| |5 5
' wd
] 1 x
2 :
- | 0o w 160
! ' SCALE IN FEET -
\ ! ij::::i::K\\\. 0
Burlington~"_mw-a3e ' ERRY AVENUE NORTH -
W46 | Northern ®7om2 v —f—t— EXPLANATION:
“i:w— o | MW-40 ¢ MONTORING WELL
- T [ 256

Rail Spurs
e
-~ .

o MW-49 |
City of Seattle Property-|\

Denny's
Restaurant
® MW-4
235
Gasoline UST

IHeating and

Waste Qil

MW-40
9.56

-Unocal Pro
—/ //////

MW-43
10.486

9

“ 0

USsT

- . .GROUND WATER ELEVATION iN FEET JUNE 1992
UNDERGROUND STORAGE TANK

/i //

Mw—4 1
T 1662

WY e

GCON

=

A

}\

ég%
;

Engineers

" GROUND WATER ELEVATIONS AND CONTOURS
JUNE 1992

FIGURE 10




1

« APPROXIMATE AREAL EXTENT OF
PETROLEUM-CONTAMINATED SOIL

'—
= w
<44 ll]LJl H:J
1 o —
H %)
« e e o S —
4 m LQ!)J
i - i
Il - o
g = : e 10
§ ) - : -+ = Sc/LEMNFEET ]
J N A
Burlington TERRY AVENUE NORTH ‘
' Northern ®MW-36 e S R S R Sty reett EXPLANATICN:
MW_46 Rait Spurs %’ MW-47¢ ' - ‘
_LMW-SS T %:& : MW_48 . — = MW-40 @' MONITOR WELL LOCATION AND NUMBER
] s Dl UST  UNDERGROUND STORAGE TANK
X

%

/

®.
MW= 41
o Ai’PROXIMATE EXTENT OF
y % f/" T ver o PETROLEUM—-CONTAMINATED SOIL
Geo§Z Lngineers ORE 11




VALLEY STREET
MERCER STREET

A
Restaurant
.' Mw-45

Gasoline USTs

Product <
oMW-49 | MW-33 ;
N . {Heating ande Lines
A City of Seattle Property |waste Ot & =
%STs——-.__Eﬂu —J
\_b . ' 3

e

o
ST

v Ey

80 160
|

rT &

v

EXPLANATICN:

MW-400

usT

! e

<

=
SCALE IN FEET

MONITOR WELL
UNDERGROUND STORAGE TANK

APPROXIMATE AERIAL. EXTENT OF GROUND WATER
WITH TPH CONCENTRATIONS IN EXCESS OF THE MTCA
METHOD A GROUND WATER CLEANUP LEVELS BY
ECOLOGY METHOD WTPH-G

APPROXIMATE AEREAL EXTENT OF GROUND WATER
WITH BENZENE, ETHYLBENZENE, TOLUENE, OR
XYLENES IN EXCESS OF THE MTCA METHOD A GROUND
WATER CLEANUP LEVELS BY EPA METHOD 8020

MONITORING WELL LOCATION PROPOSED IN AUGUST
1891 WORK PLAN WHICH REMAINS TO BE COMPLETED

POSSIBLE ADDITIONAL MONITORING WELL LOCATION

0 : O— = .
23 EmoAppnoxmﬁmE#én GRONJNgFWATER

< TITS P LEUM-CON

Geo S Engineers GURE 12 ]







APPENDIX A

FIELD EXPLORATIONS

DRILLING AND SOIL SAMPLING PROGRAM
Drilling Program

Subsurface conditions at the site were explored by drilling 18 supplemental borings
(MW-32A through MW-49) using hollow-stem auger drilling methods. Approximate locations
of the borings are shown in Figure 8. The borings were drilled from October 21, 1991 through
January 27, 1992. The borings were drilled to total depths ranging from 20 feet to 27.5 feet
below the ground surface, using drilling equipment owned and operated by Geoboring, Inc.

GeoEngineers representatives 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-20.

~ Soil samples were obtained from the hollow-stem auger borings using an 18-inch-long split-

barrel Dames & Moore sampler (2.4-inch-ID) containing two 3-inch and one 4-inch brass sleeves.
The sampler was driven 18 inches by a 300-pound weight falling a vertical distance of
approximately 30 inches. The number of blows needed to advance the sampler the final
12 inches or other indicated distances is indicated to the left of each corresponding sample
notation on the boring logs.

Soil Sampling Program

Discrete soil samples were obtained, when possible, from each boring at 2.5-foot intervals.
At least one soil sample was selected from each boring for chemical analysis of petroleum-related
compounds. Samples that were tested are denoted in our boring logs with a "CA." The two
3-inch sleeves (or one if sample recovery was poor) were immediately removed from the sampler,
sealed with teflon tape and plastic end caps, labeled and placed in plastic self-locking sample
bags. The samples were immediately placed in cold transport containers with appropriate chain-
of-custody documentation and delivered to the analytical laboratory. The contents of the 4-inch
sleeve were used for field screening and descriptive logging.

Field Screening Procedures

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 used to aid
in the selection of soil samples for chemical analysis. The field screening methods employed
included (1) visual examination, (2) sheen testing and (3) headspace vapor testing using a TLV
(Bacharach TLV Sniffer). The resﬁlts of headspace and sheen screening are included in Table 1
and Figures A-3 through A-20.

GeoEnginecers A-1 Fife No. 0161-013-R69/070792



Visual screening consisted of inspecting the soil for the presence of stains indicative of
petroleum-related contamination. 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 and headspace vapor screening are more sensitive
methods which have been effective in detecting contamination at concentrations less than
regulatory cleanup guidelines.

Sheen testing involves placing soil in water and observing the water surface for signs of a
sheen. Sheen classifications are as follows:

No Sheen {NS) No visible sheen on the water surface.
Slight Sheen (85) Light colorless sheen, spread is irregular, not rapid; film dissipates
rapidly.

Moderate Sheen (MS) Light to heavy film, may have some color or iridescence; spread is
irregular to flowing, may be rapid; few remaining areas of no sheen
on water surface.

Heavy Sheen (HS)  Heavy colorful film with iridescence; spread is rapid, and sheen
flows off the sample; entire water surface may be covered with
sheen.

Headspace vapor screening involves placing a soil sample in a plastic sample bag. The
sample bag is sealed and shaken to expose the soil to the air trapped in the bag. The probe of
a TLV is inserted into the bag, then the instrument measures the concentration of combustible
vapors within the sample bag headspace. The TLV measures concentrations in ppm (parts per
million) and is calibrated to hexane. The TLV is designed to measure combustible vapors at
concentrations ranging between 100 ppm and 10,000 ppm.

Field screening results are site-specific. The results vary with temperature, soil type, type
of contaminant and soil moisture content.

Decontamination Proccedures .

The drilling equipment was cleaned with a hot-water pressure washer prior to drilling each
boring. All soil sampling equipment was cleaned between sampling attempts with a detergent
solution and a trisodium phosphate solution followed by a potable water rinse and a distilled
water rinse. All water generated during decontamination was contained in 55-gallon drums and
remain at the site of Unocal Service Station 5353. The above decontamination procedure has
proved to be adequate on other sites.

Soil Cuttings

Soil cuttings generated by the drilling were placed in 55-gallon drums. The drums were
removed to former Unocal Service Station 6947 for storage.

GeoEnginecrs A-2 File No. 0161-013-R65/070792



MONITORING WELL CONSTRUCTION

Two-incﬁ—diameter, Schedule 40 PVC (polyvinyl chloride) casing was installed in the
borings at the completion of drilling. The lower portion of the PVC casing consists of machine-
slotted (0.020-inch slot width) well screen, allowing entry of water, floating hydrocarbons and
hydrocarbon vapors into the well casings. Medium sand was placed in the borehole annulus
surrounding the slotted portion of the wells. The well casings are protected within flush-grade,
locking surface monuments. Monitoring well construction details are included in Figures A-3
through A-20. '

The monitoring well screens were developed by removing water from the wells with a
stainless steel bailer. A minimum of five well casing volumes were removed from each well.
The water generated during development was placed in 55-gallon drums and remains at the site
of Unocal Service Station 5353.

We determined the elevations of the well casings and ground elevations to the nearest
0.01 foot using a laser level on June 22 and 23, 1992. The survey was referenced to the City
of Seattle Datum. Elevations referenced to this datum are included in the monitoring well boring
logs.

GROUND WATER SAMPLING PROGRAM ‘

GeoEngineers collected ground water samples from monitoring wells MW-32A through
MW-47 on November 4 and 5, 1991 and from monitoring wells MW-48 and MW-49 on
January 28, 1992, The water samples were collected with disposable polyethylene bailers after
a minimum of three well casing volumes were removed from each well casing. The water
samples were transferred to 40 ml septum vials, 250 ml glass bottles and 500 ml plastic bottles
in the field and were kept cool during transport to the laboratory. The water samples obtained
for BETX analysis had hydrochloric acid added as a preservative. The water samples obtained
for dissolved lead analysis sulfuric acid added as a preservative and were filtered through a 0.5
micron filter before being transferred to the sample bottle. Chain-of-custody procedures were
used to transport the water samples to the laboratory.

The temperature, pH and electrical conductivity of ground water which was bailed from the
monitoring wells was measured with a Hydac pH/temperature/conductivity meter periodically as
it was bailed. The meter was calibrated against standard pH and conductivity solutions each day.
Each well was bailed until the temperature, pH and conductivity stabilized to within 1 degree
Fahrenheit, 0.1 pH units and 50 umhos, respectively, for three consecutive measurements. Each
well was sampled after the temperature, pH and conductivity of the purge water had stabilized
as described above. '
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GROUND WATER ELEVATIONS

The depth to ground water relative to the monitoring well casing rims was measured in
monitoring wells MW-32A through MW-47 on November 4 and 5, 1991, and in monitoring wells
MW-32A through MW-49 on June 22 and 23, 1992, The measurements were made using a
wateriprodﬁct interface probe. The interface probe was cleaned with a TSP solution wash and

distilled water rinse prior to use at each well,

COMBUSTIBLE VAPOR CONCENTRATIONS

Combustible vapor concentrations were measured in each monitoring well on November 15,
1991. Vapor concentrations were measured with a Bacharach TLV Sniffer using a slip cap. The
lower threshold of significance in this application is 400 ppm. The vapor concentration data are
presented in Table 2.
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SOIL CLASSIFICATION SYSTEM

GROUP
MAJOR DI\{ISIONS SYMBOL GRCUP NAME
WELL-GRADED GRAVEL, FINE TO
COARSE GRAVEL CLEAﬂ GRAVEL GwW COARSE GRAVEL
GRAINED e POORLY-GRADED OGRAVEL
SoiLs MORE THAN 50% GRAVEL GM SILTY GRAVEL
OF COARSE FRACTION WITH FINES
RETAINED
ON NC. 4 SIEVE GC CLAYEY GRAVEL
MORE THAN 50%
RETAINED ON WELL-GRADED BAND, FINE TO
NO. 200 SIEVE SAND CLEAN SAND Sw COARSE SAND
SP POORLY~GRADED BAND
MORE THAN Bg?non SAND SM SILTY SAND
OF COARSE FRA
PABBES WITH FINES
NO. 4 SIEVE sC CLAYEY SAND
SILT AND CLAY ML SILT
FINE INORGANIC
GRAINED CcL CLAY
S0ILS LIQUID LIMIT
LESS THAN 50 ORGANIC oL ORGANIC SILT, ORGANIC CLAY
SILT AND CLAY MH SILT OF HIGH PLASTICITY, ELASTIC S0LY
MORE THAN 50% INORGANIC
FABSES Mo 29¢ CH GLAY OF HIGH PLASTICITY, FAT CLAY
LIQUID LIMIT
50 OR MORE" ORGANIC OH ORGANIC GLAY, ORGANIC BILT
HIGHLY ORGANIC S0ILS PT PEAT
NOTES: SOIL MOISTURE MODIFIERS:

1. Flald classification is based on
visual examination of soll in general
accordance with ASTM D2488-84.

2. Soil classltication using laboratory
tests is based on ASTM D2487~85.

3. Descriptions of soll density or

consistency are based on
. interpretation of blow<ount data,
visual appearance of soils, and/or

test data.

Dry — Absance of moisture, dusty, dry
to the touch

Moist - Damp, but no visible water
Wet -~ Visible free water or gsaturated,

usually soil is obtained from
below water table
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SOIL CLASSIFICATION SYSTEM
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LABORATORY TESTS: SOIL GRAPH:
CA  Chemical Analysis

SM  Soil Group Symbol

FIELD SCREENING TESTS: (See Note 2)

Headspace vapor concentration data -
given in parts per million D'S'St'(;’ifggg?;afa‘t Between

Sheen classification system: / Gradual or Approximate
NS  No Visible Sheen 15%%222 %foﬁrjsa;?gte
S8S  Slight Sheen ata
MS Moderate Sheen ¥ Water Level
HS  Heavy Sheen Bottom of Boring

NT  Not Tested

BLOW-COUNT/SAMPLE DATA:
22 N Location of relatively

Blows required to drive a 2.4-inch 1.D. undisturbed sample
split-barrel sampler 12 inches or
other indicated distances using a 12 i Location of disturbed sample

300-pound hammer falling 30 inches.
17 Location of sampling attempt
with no recovery

101 Location of sample obtained

Blows required to drive & 1.5-inch LD, in general accordance with
{SPT) split-barrel sampler 12 inches Standard Penetration Test
or other indicated distances using (ASTM D-1586) procedures

140-pound hammer falling 30 inches.
' 26 [ Location of SPT sampling

attempt with no recovery

B Location of grab sample q

*P* indicates sampler pushed with
weight of hammer or against weight
of drill rig.

NOTES:
1. The reader must refer to the discussion in the report text, the Key to Boring Log Symbols
and the exploration logs for a proper understanding of subsurface conditions.

2. Soil classification system is summarized in Figure A-1.

GEIl 121-90
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WAPLUB:DAC:CBK:CMS 6/24/92

¢161-013-RE9

DEPTH IN FEET

WELL SCHEMATIC

Casing Elevation (ft.):
Casing Stickup (ft.}:

REINAERRRARRAREILS

MONITORING WELL NO. MW-32A

Vapor g

Conc.{ppm) 5 ‘g‘ "g.,'
)

Sheen Erj &

O et
surface
n monument and
i concrete

Beatonite seal

AlHIEIm

2-inch Schedule

-] 40 PVC solid
| pipe

—12-inch Scheduic
"] 40 PVC screen,
~ .} 0.020-inch slot

| width

“s1-Medium sand
<] backfil

Basc of well at
<] 25.0 feet

40 —

<i00 | 11 W
NS

<101 9 B
S8

<100 { 11 W

<0 { 7 @
SS

6,000 | 13 CAl
HS

4,000 le5/11" B
HS

<100 | 15 CAR
sS

<100 22 - |

Note: See Figure A-2 for explanation of symbols

DESCRIPTION
mbol Surface Elevation (ft.): 20.98

_HSM 6 inches asphalt concrete

Gray silty fine to medium sand with gravel
(medium dease, moist)

Grades to loose

:!|SP  Gray fine to medium sand with wood chips
: (medivm dense, moist)

:|[SM  Gray silty fine to medium sand with wood chips
i (loose, moist)

M Water evel st 11.03 feet on 11/04/91
Gray silty fine grave! with sand (medium dense,
wet)

Sl SM Gray silty fine to medium sand with gravel and

wood chips (very dense, wet)

(M Gray silty fine gravel with sand and wood
(medium dense, wetl)

4:3/|SM  Gray silty fine to medivm sand with gravel
: (medium dense, wet)

Boring completed at 26.5 feet on 10/21/91

—40

Geo

-

A

VA
h)\§

Engineers

LOG OF MONITORING WELL

FIGURE A-3




0161-013-R63

‘WAP:LJB:DAC:CBK:CMS 6/24/92

DEPTH IN FEET

MONITORING WELL NO. MW-33

WELL SCHEMATIC
Caszing Elevation (ft.): 20.75 Vapor g
Casing Stickup (ft.): -0.14 Conc.(ppm) 2% & Group DESCRIPTION
Sheen %g § Symbo! Surface Elevation (ft.):  20.89
—_ - 0
Y tec] surface !GP 6 inchcs asphalt concrets
15 [ monument ¢, Fine gravel -
T g E—Benmnitzseal :-:o:o i
- —' - PR L
i 1. TTJ-[SM  Gray silty fine to medivm sand with gravel i
71 2-inch Schedule (medium dense, moist)
5 — -] 40PVC solid <100 17 B 5
i pipe S I
_ <100 21 B Gravel content decreases, occasional brick
58 fragments
—10
0 Eg
i Water level at 10.93 fect on 11/04/91 -
:I 2-inch Schedule Gray_ silt with sand and occasional gravel (medivm [
+1 40 PVC screen, 840 6 CABR stiff, wet) L
1 0.020-inch siot MS .
'] width
4 0 - 15
120 9 call B
s§
- *-Medium sand B
71 backfill 100 10 g - 20
] 58 : :{SP  Gray fine send with a trace of silt (medium dense, |
: wet)
540 27 CAHR i
NS til
2] Base of well at :.‘:‘: 25
1 25.0 feet : i
] Boring completed at 26.5 feet on 10/21/91
30 — 30
35 —35
40 ~ —40

Note: Scc Figure A-2 for explanation of symbols
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0161-013-R69

'WAP:LJB:DAC:CBK:CMS  6/24/92

DEPTH IN FEET

MONITORING WELL NO. MW-34

WELL SCHEMATIC
Casing Flevation (fi.): 21.42 Vapor 3
Casing Stickup (ft.): 028 Conc.(ppm) 4 z = DESCRIPTION
Sheen . 28 3 Surface Elevation ():  21.70
0 — ol surh 4 inches asphalt concrete 0
18 [ monument Brown fine to medium sand with gravel -
{H ES Bentonite seal Gray sittv f ¢ (medium d i) i
L-i 2-inch Schedule - ay silty finc sand (medium dense, moist
- L § 40 PVC solid 1,000 14 B -
B MS
-1 pipe N
1,600 5 | Grades to loose —5
HS .
2,000 6 - | R
HS Gray silt (stiff, moist) i
6000 | 10 N —10
HS . N
Mwater level at 11.44 fect on 11/04/91
“+2-inch Schedule ' :}:| SP = Gray finc sand with silt and wood (medium dense, |
".| 40 PVC screen, >10,000 14 cAff SM wet) i
"] 0.020-inch slot HS
] width ) L
ISM  Gray silty fine sand with gravel and wood (loose, |_q5
wet)
600 4 : | i
ss
FMedium sand -
backfill 100 & CAB 20
NS -
400 12 CAB .Grades to medivm dense, gravel content i
3 decreases
H w (7@ [
. .:‘ E'_'. 88 g
JF5] Base of welt at 400 - !
i1 27.5 fear NS |
B Boring completed at 29.0 feet on 10/22/91 3
30 —~30
a5 — —35
40 — —40

Note: See Figure A-2 for explanation of symbols
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MONITORING WELL NO. MW-35

:CMS 6/24/92

WA LJB;DAC:CBK:Cl

0161-013-R69

DEPTH IN FEET

WELL SCHEMATIC
Casing Elevation (ft.): 20.10 Vepor 3
Casing Sticlup (ft.): 0.17 - = DESCRIPTION
lng P ( ) &nc_!EEm) a g g. Group
Sheen éa & Symbol Surface Elevation (ft.}:  20.27
0= el Eurface MSM 3 inches asphalt concrete
1 & ] monument ML Brown silty fine to medium sand (medium densc,
JEH B moist)
) = t-Bentonite seal <100 7 & Gray sandy silt with gravel (medium stiff, moist) |
— 85
= B
b1 2-inch Schedule
5 o F: L4 § 40 PVC solid <100 | 8 N 5
-1 piee ss 8
<100 3 - | Grades to soft i
§8 Gray silty fine to medium sand with occasional
gravel, glass and brick fragments (very loose, [
moist) becomes wet, wood at 10.0 feet 10
s0 (2 B oduct level ar 10.44 feet on 11/04/91
_ Hs “Water level at 10.46 foet on 11/04/91 -
=1-2.inch Schedule i
'] 40 PVC screen, 1,800 2 CAR i
1 0.020-inch stot Ms
'§ width i
460 13 ;| Grades to medium dense — 15
MS .
Gray sandy silt (hard, wet) i
100 39 B A
: Ss
—Medium sand 3
] backrill 700 . ~20
58 Gray silt with sand (tiff, wet) I
800 | 10 X
ss ’
1,200 | 13 cAR 25
S8 Gray silty fine sand (medium dense, wet)
] Base of well at 300 | 20
1 27.5 feat NS
7 Boring completed at 29.0 feet on 10/23/51
30 30
35 — 35
40 L 40 .

Note: See Figure A-2 for explanation of symbols

’/‘ .
z Engineers

LOG OF MONITORING WELL
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WAF:LJB:DAC:CBK:C

0161-013-R62

DEPTH IN FEET

WELL SCHEMATIC
Casing Elevation (ft.): 17.80

]

MONITORING WELL NO. MW-36

R

T

Vapor
Casing Stickup (fr.): 024 Cop.ppm) 5 DESCRIPTION
Sheen E:'S Surface Elovation (ft.):  18.04
el surface € tmohea asphalt concreie 0
mopument Brown silty finc gravel with sand (loose, moist) [
tonite seal <100 ” Brown fine sandy silt (very stiff, moist) B
1-2-inch Schedule 35 Tan silty fine sand (medinm dense, moist) I
7§ 40 PVC solid X
{ pipe -5
: <100 | 4
88 R
<100 | 2 i
55
Fater level at 9.58 fect on 11/05/91 1o
~1~2-inch Schedule < 100 2
-1 40 PVC screen, S8 -
0.020-inch slot i
| s <100 | 2 Grades to black, occasional nails I
88
. <100 | 2 18
“#Medium sand ss i
] backfill 5
<100 3 .
NS
Basc of well at <100 2 20
-} 20.0 feet NS N
Boring completed at 21.5 feet on 10/23/91 R
5
|
— 25
— 30
L
- 35
L 40

40 —

Note: See Figure A-2 for explanation of symbols
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0161-013-RG9

:WAP:LJB:DAC:CBK:CMS 6/24/92

DEPTH IN FEET

MONITORING WELL NO. MW-37

WELL SCHEMATIC
Casing Elevation (ft.): Vapor .
Casing Stickup (ft.): - -
ing p () Conc.(ppm) E 5 g_
teel surface
monument
E'Bcntonitﬁsc-a.l
- <100 | 13 |
- NS
~12-inch Schedule
:'-.} 40 PVC solid <100 5 ¥
o A s
<100 | 5 [ |
58
“+-2-inch Schedule 100 |soe N
.1 40 PVC screen, [
i 0.020-inch slot
-1 width
- 600 | 9 cAH
- S8
- 400 9 cAl
- . (33
;_."'"—Medium sand
backfiil 100 6 .
NS
1o 15 |
NS
"] Base of welt at 100 { 31 B
25.0 feet NS

40 ~

Note: See Figure A-2 for explanation of symbols

DESCRIPTION

ymbol Surface Elevation (ft.): 21.18

4 inches asphalt concrete

r M 8 inches portland cement concrete

Brown silty fine to medium sand with gravel
{medivm dense, moist)

:| SP— Brown fine sand with silt (loose, moist)
‘|sM

:|SP  Brown fine sand (loose, moist)

ISM  Brownish gray silty fine sand with wood (loose,
moeist)

¥Waxc: level at 10.70 feet on 11/05/91

ML gray silt with sand and wood (medium stiff, wet)

7| SP=~ Gray fine sand with silt (medijum dense, wer)

ISM }
ML,  Oray silt (hard, wet)

22| SP Gray fine sand (dense, wet)

- Boring completed at 26.5 feet on 10/24/91

Geo

\
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D
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2 LEngineers

LOG OF MONITORING WELL

FIGURE A-8
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MONITORING WELL NO. MW-38

WELL SCHEMATIC
Casing Elevation {ft.): Vapor
Casing Stickup (f.): Conc.ppm) 3% roup DESCRIPTION
2
Sheen S8 d Symbol  Surface Elovation (f.):  16.83
-0 tee] surface —TTISM 3 inches asphalt concrete 0
— monument and e Brown eilty sand with gravel (medium dense, B
| I concrete ML maojst) L
F9 Bentonite seal <100 g [ Gray sandy silt with wood (medium stiff, moist)
- = ——— -
- S8
7 ~12-inch Schedule i
5 — - 40 PVC solid 180 3 | Occasional brick fragments and occasional wood [~ 5
B pee =3 !
4 720 3 call Becomes wet, grades to soft i
i §8 Pvascr level at 8.54 feet on 11/05/91 i
10 4 2-inch Schedule <100 | 10 N © Grades to stiff 10
- -] 40 PVC screen, 88 i
"] 0.020-inch slot
) 0| idth 180 4 B Grades 10 soft |
58
15 — j 580 ~ 15
_ - ) S5 Gray silty fine to medium sand with occasional |
- " Medium sand brick fragments and sawdust (looss, wet)
£ JdE B backfill .
. 100
=z s Grey sandy silt with occasional brick fragments
T 1 {soft, wet) L
& ] Gray silty fine to medium sand with gravel (loose, |
i 20 ~".] Base of well at 1,100 wead £ ( 20
(=} . wet)
- 71 20.06 feet NS 5
i Boring completed at 21.5 fect on 10/24/91 "
g - -
g 25 — 25
Li~)
o N 2
=
3 _ 5
x
m
Q . 5
a
g " 5
g 30 — - 30
-
A 4 L.
<
3 i N
35 — ~= 35
2] - -
7=}
&«
© - -
e
)

Note: See Figere A-2 for explanation of symbols
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‘WAP.LIB:DAC:CBK:CM5  6/24/92

0161-013-R69

DEPTH IN FEET

MONITORING WELL NO. MW-39

WELL SCHEMATIC
Casing Elevation (ft.): 24.47 Vapor %
Casing Stickup (ft.): -0.38 Conc.(ppm) 3% 3 Group
Sheen 55 E- Symbeol
0 toe] surface .!--' -
- " monument ETA T
“ = 500 7 B
. — 58
E"Bcntonitn seal
1 s (22 ®
= ! . 85
- 1T 2-inch Schedule
4} -] 40 PvC solia
i : pipe @ 18 .
SS
10 600 : :
. 88 :
|} 1 2-inch Schedule :
4 1. :§ 40 PVC screen, 3,000 2 calf
"} 0.020-inch slot NS :
1 7} width :
15 — ; :
¥ 2,600 11 CA
N 4 NS ::
15 H*Medium sand uh
451 vackfint 500 | 16 W b
- X ;': NS ]
20 1 <o | 4 ]
- NS o
B X/
4 ; 400 7 |
=R NS
4 L) Base of well at
25 23.64 fect
30
35 -
R
40 -

Note: See Figure A-2 for explanation of symbols

DESCRIPTION
Surface Elevation (ft.): 24.85

1:IsM

SM

2 3

3 inches asphalt concrete
9 inches portland cement concrete
Gray silty fine sand with gravel (loosc, moist)

Grades to medium densc

)| SP~ Gray fine to medium sand with silt (medium

dense, moist)

:isp Gray fine to medium sand with occasional gravel

({ioosc, moist)

SP— Gray fine to medium sand with silt and occasional |

gravel (very loose, wet)

Mwater level at 13.36 feet on 11/05/91

Wood chips (medium dense, wet)

Gray silt with sand and wood (soft, wet)

Brown peat
Dark brown silt with wood (medium stiff, moist)

Boring completed at 24,0 feet on 10/25/91 .

-

- 10

h\\§

Geo

Engineers

LOG OF MONITORING WELL

FIGURE A-10
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‘WAP:LJB:DAC:CBK:CMS 6/24/92

0161-013-R69

DEPTH IN FEET

MONITORING WELL NO. MW-40

WELL SCHEMATIC
Casing Elevation (ft.): Vapor 8
Casing Stickup (ft.): Conc. (ppm) E.gl- 3 Group DESCRIPTION
Sheen =28 g Symbol Surface Elevation (ft.): 21.12
0 surface , 3 inches asphait concrete 0
- monument and 17| SP— 8 inches portland cement concrete -
JHH | concree : ISM  Gray fine to medium sand with silt (loosc, moist) |
== 380 6 : |
1= g Bentonite seal 5%
e <100 11 Occasional gravel, grades to medium deasc —5
qF: | «4-2-inch Schedute S8 ISM  Gray silty fine sand with ovcasional gravel (loose, |
- - 1 40 PVC solid moist) B
. =4-.] pipe <100 8 5
5§
540 31 Gravel content decreases, grades to dense, wet [~ 10
= Ss Mwater level at 10.78 feet on 11/05/91 X
- F1-2-inch Schedule -
- 1 40 PVC screen, I
- “F 71 0.020-inch stot 3
] width
CH 2,000 | 7 18
] SS i
1154 Medium sana wo | 2 -
- #_:H backfill 58 -} SP— Gray finc sand with silt (medium dense, wet) i
1FE ™ -
H s0 | 3 ' 20
i s Gray silt (soft, wet) |
| Base of well at <w0{ 2 & i
: 225 feet NS
7 Boring completed at 24.0 fect on 10/25/91
25 N 25
] [
30 — —30
35 —35
40 —44

Note: See Figure A-2 for expianation of symbols

(P :
Z Engineers

LOG OF MONITORING WELL

FIGURE A-11




MONITORING WELL NO. MW-41

‘WAP:LUB:DAC:CBK:CMS 6/24/92

0161-013-R69

DEPTH IN FEET

WELL SCHEMATIC
Casing Elevation (ft.): 27.00 Vapor
Casing Stickup (ft.): 0.2 Conc. (ppm) DESCRIPTION
Sh  Surface Elevation (R.): 27.20
0 tee] surface _ 6 inches asphalt concrete
15 ™ monument =TT 17| Sp— © inches portland cement concrete
18 B RE Gray fine to medivm sand with silt (medium
{H EtBeatonite seal <100 dense, moist)
_ ,_:.. E ss Brown fine to medium sand with occasional gravel
NEG (ioosc, moist)
' 160
NS Brownisk gray fine to medium sand with silt and
-4-2.inch Schedule gravel {very loose, wet)
] 40 PVC solid <100
A=K pipe NS Gray silty finc to medivm sand (very loose, wet)
10— E 100
. _-c":" NS
BIN= 2-inch Schodule Mwater level st 11.68 fect on 11/05/91
=1 2-inch Schedule I . .
40 PVC screen, <100 6 ] Gray sandy silt with wood (medium stiff, wet)
‘1 0.020-inch slot NS
'} width . .
A --:1:]*] SP.— Gray fine to medium sand with silt and wood
200 5 R [:fsm (loose, wet) ‘
NS HIBP
: | Mo amiapd 0. Dark brown sawdust (medium dense, moist)
jum sand
backfili 2000 | 10 caB [T
NS A
AN
Base of well at 1,000 4 | L
20.0 feet NS L - -
] Boring completed at 21.5 feet on 10/28/91 s
25 — ~ 25
30 — 30
35 - — 35
40 — —40

Note: See Figure A-2 for explanation of symbaols

G LOG OF MONITORING WELL

Y :
Geo &2 Engineers ————




‘WAP:LJB:DAC:CBK:CMS  6/24/92

0161-013-R69

DEPTH IN FEET

MONITORING WELL NO. MW-42

WELL SCHEMATIC
Casing Elevation (f.): 20.32 Vapor 3
Casi th ft.): -0.02 o DESCRIPTION
ing Stickup (ft.) Conc.(ppm) 2 g Group .
Sheen E6 Symbol Surface Elevation (ft.): 20.34
0 teel gurface e 4 inches asphalt concrete 0
- = monument and ML © inches portland cement concrete -
i —{ concrete Gray sandy silt with occasional gravel (medium |
- 140 6 2 stiff, moist)
7 F-Bentonite seal 5 o i
] o S8 ( ! 8P~ Gray fine sand with silt (loose, moist) i
7 | +r}2-inch Schedule 23] lom
5 f: |Ji ] 40 PVC solid 360 6 - RE -5
NASHE S =3 1 !
1 5=E i !
NE=E 120 | 506" B [TTTISM  Gray silty fine sand (loose, moist) I
35 4
4B S :l water level at 9.82 fect on 11/05/91 10
& =% 0 ML No recovery, driving on wood
a=5 . Gray sandy silt with gravel (soft, moist) i
" | f5~1-2-inch Schedule -
1t 40 PVC screen, 320 3 i .
411 0.020-inch siot 58
T wian I
15~ F e 0 3 call | - 15
459 L N
58 A 1:1SM  Gray silty fine sand with sawdust (very loose, wei)
7t B+ Medium sand B i
H41: 51 backsin w | 2 B : -
] .:_,I'" : 58 . E |
20 FH: - 20
1,000 3 B | e
HE=E S8 LT | ML Gray sandy silt with sawdust (stiff, wet) ]
18 1000 { 10 8B -
=2 S L(l,

18- ~7]:{;| SP— Gray fine sand with silt (medium dense, wet)
2Z1Es 1,200 | 12 ca¥ [FIPM 28
ig=s S5 it |
] Ao iy .| Base of well at i

‘ ~] 27.38 feet

7] - Boring complcted at 29.0 fect on 10/28/91
30— —30
35 — 35
40 ~ —40

Note: See Figure A-2 for cxplanation of symbols

=
<
GeoNE Engmeers

LOG OF MONITORING WELL

FIGURE A-13




‘WAP:LJB:DAC:CBK:CMS 6/24/92

0161-013-R69

DEPTH IN FEET

MONITORING WELL NO. MW-43

WELL SCHEMATIC
Casing Elevation {ft.): Vapor "
Casing Stickup (ft.): o = DESCRIPTION
g (. ) Conc.(ppm) 5 & g' Group
Sheen 5?6 S Symbol Surface Elevation (ft.): 21.2%
el surface Mo 4 inches asphalt concrete - 0
™ monument : Gray silty fine sand with gravel (medium dense, [
— moist) i
] <100 10 [ |
F~-Bentonite seal NS "
= <100 | 5 B Grades to loose —S
~42-inch Schedule NS SP  Gray finc o medivm sand with wood (medium
.’{ 40 PVC solid dense, moist) L
;] pipe <100 | 2 I
53 SP- Gray finc sand with silt (loose, wet) |
i sM
- 1,600 | 8 call - 10
& 35 Fivater fevel ot 10.78 fect on 11/05/91 -
—1-2-inch Schedulc - i
. ] 40 PVC screen, 2__,};[2__3_0 ¢ A f i
.1 0.020-inch stot o Brown sawdust with sand and silt (medium dense, |
"] width N wet)
3 1000 | 13 B M 18
88 r =
- b |
-41-Medium sand
1 backfill 100 16 cal ™ Wood (very dense, wet} R
A NS "
& -
g
<00l 11 B R 20
A Ns =
.| Base of weil at -
- ‘1 21.89 feet <100 11 E |
NS
T Boring completed at 24.0 feet on 10/29/91
254 25
30 — —30
. r
. N
35 -4 — 35
40 ~ —~40

Note: See Figure A-2 for explanation of symbols

Geo

-
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‘WAP:LJB:DAC.CBK:CMS  6/24/92

0161-013-R69

DEPTH IN FEET

MONITORING WELL NO. MW-44

WELL SCHEMATIC
Casing Elevation (ft.): v
Casing Stickup (f.): oper o & DESCRIPTION
: Conc.(ppm) 5 € & Growp i
Sheen %8 ,§ Symbol Surface Elcvation {ft.):  13.92
0 7 teel surface - 4 inches asphalt concrete Y
-1 ™ ™ mooument and 7 inches portland cement concrete -
J 8 3 conerete Gray sandy silt (soft, moist) B
=g= <100 | 3 | i
1 HE Ed-Beatonite seal 55
1H H 5
' {+=12-inch Schedule |
5}- 40 PVC solid <100 4 ' Sand content decreases 5
- E. PiP° NS -
<0 {. 3 B I
Ns Fwater lovel at 8.5 foet on 11/05/91 I
< 100 3 ] -Sand content decrcases, becomes wet —10
NS 5
-—12-inch Schedule ) -
B 40 PVC screen, 200 3 Ccaf §md content increases a
1 0.020-inch slot S5 i
width
5 <100 3 - | Sand content decreases —18
NS R
~Medium sand . i
backfill <o | 10 H Grades to stiff g
NS .
Ay -
| Base of well at <100 4 a 20
1 20.06 feet NS .
_ Boring completed at 21.5 feet on 10/29/91 L
25 — — 25
= r
30 - 30
- N
35 — - 35
40— — 40

Note: See Figure A-2 for explanation of symbols

Ge§

«/

.

\\\

Engineers

LOG OF MONITORING WELL

FIGURE A-15




DEPTH IN FEET

'WAP:LJB:DAC:CBK:CMS5 6/24/92

40 ~

0161-013-R69

MONITORING WELL NO. MW-45
WELL SCHEMATIC

Casing Elevation (ft.): 18.15 Vapor

Casing Stickup (fL.): 0.26 . DESCRIPTION
ing Stickup (ft.) Conc.(ppm} o g g. Group
Sheen ;%6 g Symbol Surface Elevation (ft.): . 18.41
0 ree] surface "\ sp 3 inches asphait concrete
- monument : Gray fine to medium sand (loose, moist)
i ntonite seal
i =3-2-inch Schedule 2,000 | 4 |
- 40 PVC solid §§ :| SP~ Gray fine to medium sand with silt (loose, moist)
7] -] pPipe ‘ISM
59 6000 | 5 N '
] Ms -2t sp Gray fine to medivm sand (loose, meist)
i >10000f 4 CAB :
IE@=5 HS : oduct level at 8.81 feet on 11/04/91
= ib"gvhg""“’d“l"‘ [ =Water level at 8.82 feet on 11/04/91
=k screcn, : Beco et
E9] 0.020-inch siot b @ g e
T4-H--] width 2 - . - Brown silty sawdust {loosc, wet)
- . LA AL !
1 | 6 @

55 PANN
) . A Alak
18 "5 % Medium sand 400 7 call [TT1
Ao ] backfill . N§ dARN
T Y = . l-ALAp
1F. " ‘ H.A.A.l\.
4F - 100 17 | A
JI1EEE NS RN
~-] Base of well at NN

- 19.01 feet . 100 18 call Gray silt (stiff, wet)

— NS

4 Boring completed a1 21.5 feet on 10/29/91

Note: See Figure A-2 for explanation of symbols

'{A'(lll- LOG OF MONITORING WELL
<
Geo 5,:?,-’ Engineers —




WAP:.LJB:DAC:CBK:CMS  6/24/82

0161-013-A59

DEPTH IN FEET

MONITORING WELL NO. MW-46

WELL SCHEMATIC
Casing Elevation (ft.): 16.91 Vapor
Casing Stickup (ft.): -0.40 Conc.(ppm)

DESCRIPTION

Sheen Surface Elevation (ft.): 17.31

i surface 4 inches asphalt concrete 0
. monument and Tan fine to medium sand with occasional brick B
N concrete fragments and gravel (loose, moist) i
) ] tonite scal <100 i
JE:| & . S Brown fine sandy silt with occasional brick "

N 2-inch Schedule fragments and gravel (soft, moist)

5 b 4? PVC salid <10 | 2 -5
B =A% R sS -
4t 2 i
JE oyater level a1 8.70 fect on 11/05/91 .

104} 1,400 1 . Grades to very soft 10
7] , §§ - Gray silty-fine sand (loose, wet) i
1 Bt 2-inch Schedule ; -
gite 3001;5_?“2;':;;’ S5 Gray sandy silt with occasional gravel (medium [
4 ] i stiff, wet) i
_ Gray silty fine sand with occasional gravel _
15 1,000 | 10 (medium dense, wet) 15
- [ L.
BB 1,000 | 13 Grades to black 5
o= Ss
| B Medium sand [
20 3 backfill 250 0 Grades w0 gray, oceasional gravel and aspnalt [~ 20
4 ;_.-'_ SS |
- - "
4} ] Base of well at 380 | 4 N
0] 225 feet NS
N Boring completed at 24.0 feet on 10/30/91 -
25 — 25
30 - 30
35 J 35
40 = 40

Note: See Figure A-2 for explanation of symbols

LOG OF MONITORING WELL

NZ Engineers

" FIGURE A-17




WAP.LJB:DAC:CBK:CMS  6/24/92

0161-013-R69

DEPTH [N FEET

MONITORING WELL NO. MW-47

40 ~

WELL SCHEMATIC
Casing Elcvation (ft.): 19.83 Vapor
Casing Stickup (ft.): -0.21 Conc.(ppm) DESCRIPTION
) Sheen Surface Elevation (ft.): . 20.04
toel surface € inches brick paving e
monument Gray silty fine sand with gravel (loosc, moist) B
Bentonite scal L
500 ‘ X
88
Gray il avel with asphalt (very loose, moist) |
-2 inch Schedule ¥ sy g asphalt (very )
5 :?P fvc solid 1,000 5
S8 Gruy silty fine sand with gravel (very loose,
moist) |
1,400 i
SS
< 100 Grades to loose 10
s8 =Water level at 10.62 feet on 11/05/91 5
< i.;r;l;g 22:::;? <100 Grades to medium dense, becomes wet |
-] 0.020-inch siot NS
"1 width [
100 Wood (medium dense, wet) 18
. NS :ISM  Gray silty sand with gravel (medivm dense, wet)
““-Medium sand i
-] backfill <100 4 11 -
‘ NS SP— Gray fine sand with silt (medium dense, wet) |
SM
19.80 feet NS ‘ i
Boring completed at 21.5 feet on 10/30/91 -
25
—30
— 35
—40

Note: See Figure A-2 for explanation of symbols

Geo

V(6
h\ | §

Engineers

LOG OF MONITORING WELL
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WAP:LJB:DAC:CBK:CMS  6/24/92

0161-013-RG9

DEPTH IN FEET

MONITORING WELL NO. MW-48

DESCRIPTION
Symb-gl Surface Elevation (ft.): 18.68

WELL SCHEMATIC
Casing Elevation (ft.): 18.49 Vapor 8
Casing Stickup (ft.): 0.1 cone.(ppm g ©
Cone (ppm) & 5
Sheen &5 &8
0 teel surface
- monument and
| concrete
F=—Bentonite scal
16 H 140 L |
1 b1+ 2-inch Schedule NS
5 — |4 | 40 PVC solid
s { pipe 120 5 |
88
15 30 [ 14 B
4 55
10}
3 leo |7 call
F'I. . NS
1| ] 2-inch Schedule
4 F: 5] 40 PVC screen,
'3 /{ 0.020-inch slot 15 0
T ' width
18 —
1 6 0
N f-";*—Medium sand
- backfill 460 12 ]
. i NS
20
| § 400 44 |
n ' Base of well at NS
21.5 feet
25 —
30 —
35
40 =

Note: See Figure A-2 for explanation of symbols

2 inchea asphalt concrete
2 inches pea gravel
Gray silty fine to medium sand (loose, moist)

Occasional gravel, becomes wet
Grades to medium dense

¥Waxer level at 9,20 feet on 01/28/92

Wood chips

Grades to brown

:{:| SP— Gray fine sand with silt (dense, wet)
oM

Boring completed at 21.5 feet on 01/27/92

A\
We

Geo

/A

Engineers

LOG OF MONITORING WELL

FIGURE A-19




{WAP:LJB:DAC:CBK:CMS 6/24/92

0161-013-R69

DEPTH IN FEET

MONITORING WELL NO. MW-49

WELL SCHEMATIC
Casing Elcvation (ft.): 12.61 Vapor 3
Casing Stickup (ft.): -0.82 - = DESCRIPTION
2 p (ft.) Conc. (ppm) 35 E. Group .
She Ea 3 Symbol Surface Elevation (ft.): 13.43
teel surface el 10 inches portland cement concrete 0
™1 monument and ISM  Gray silty fine to medium sand (very loose, moist) [
concrete |
Bentozite scal
2-inch Schedule < 100 } CA AV =
- 40 PVC sofd 10 i Fiyater lovel at 3.32 foct on 01/28/92 ]
-1 pipe 5
1 .
320 | 1 I
HS 5
10
ool l R
- AS
—4-2-inchk Schedule B
. { 40 PVC screen, L
-] 0.020-inch slot L
Vo] width i
—15
= 100 4 call B
= HS
£ *1"Medium sand g
= backfill 100 28 Grades 1o gray, occasional waod chips -
= HS s
" - 20
<100 | 15 g
SS
2,000 | 11 call i
NS 5
- 25
: 640 29 . 3
Base of well at s Boring completed at 26.0 feet on 01/27/92
26.0 feet s
—30
—35
40

40 -

Note: See Figure A-2 for explanation of symbols

Geo

LK

]

L)
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2
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APPENDIX B

CHEMICAL ANALYTICAL PROGRAM
ANALYTICAL METHODS
Chain of Custody procedures were followed during transport of the water and soil samples
to the analytical laboratory. The samples were held in cold storage pending extraction and/or
analysis. Both the water and the soil samples were analyzed by ATI (Analytical Technologies
Inc.) of Renton, Washington, A total of 37 soil samples and 18 water samples were analyzed
using the following methods:

Analyte Technique/Equipment Method
BETX Gas Chromatography/ EPA 8020
Photo Ionization Detector
Fuel Hydrocarbons , Gas Chromatography/ EPA 8015
Flame lonization Detector
Total Petroleum Hydrocarbons Gas Chromatography/ Ecology
Gasoline-Range Flame Ionization Detector WTPH-G
Lead Inductively Coupled Argon EPA 6010

Plasma Emission Spectrometry

Lead Atomic Absorption EPA 7421
Graphite Furnace Detector

The laboratory reports are included in this Appendix.

QUALITY CONTROL DATA REVIEW
Data Quality Goeals

We reviewed ATI’s analytical data for acceptability within laboratory-specific control limits,
and for general compliance with mandated QC (Quality Control) procedures as described in
EPA’s SW-846. ATI uses a combination of surrogate percent recovery, matrix spike recovery
and duplicate recovery to evaluate the validity of analytical results. ATI also uses data quality
goals for individual chemicals or groups of chemicals based on long-term performance of the test
methods.

GeoEngineers B-1 _ File No. 0161-013-R69/070792



Data Quality Review ‘

Surrogates. Surrogates are added by AT to all soil and water samples prior to extraction
and analysis for all organic compounds to monitor sample handling procedures, matrix effects,
and purging efficiency. The surrogate recoveries were within control limits except for sample
MW-37-6, MW-39-5, MW-40-5, MW-45-5, and MW-49-6. The exceptions are listed below
under the Data Quality Exceptions section.

Matrix Spike/Matrix Spike Duplicates (MS/MSD)}. Matrix spikes and matrix spike
duplicates were analyzed as appropriate to monitor matrix effects, The MS/MSD recoveries and
relative percent differences were within control limits.

Holding Times. All samples were extracted and analyzed within the recommended holding
times except for MW-34-7 and MW-45-6,

Blanks. Laboratory blanks were prepared and analyzed for possible contaminants
introduced during sample analysis. Contaminants were not detected in the blanks.

Data Quality Exceptions
The data quality exceptions and our evaluation of the exceptions are listed below. Some
of the QC exceptions are noted by ATI in its laboratory reports which are included in this

appendix.

Samples Date Sample

Affected Sampled Matrix Data Quality Exception Evatuation of Exception
MW-37-6 10/24/91 Soil Surrogates out of limits. Analytical results
MW-39-5 10/25/91 Soil indicate that the data outliers
MW-40-5 10/25/91 Soil are due to matrix
MW-45-5 10/29/91  Soil interference.

MW-49-6 01/29/92 Soil

Summary

Some data quality exceptions were encountered in analyzing the samples for this project.
The exceptions are outlined in the Data Quality Exceptions section above. Based on the overall
QC data and our evaluation of the data quality exceptions, it is our opinion that the sample data
are acceptable for use in this report with the restrictions noted above.

GeoEngineers B-2 File No. 0161-013-R68/070792



) | !\. AnalyticalTechnologies,inc. 560 naches Avenue. sw. Suite 101, Renton, wa 98055, (206) 226-8335
ATI I.D. # 9110-340

— i“
November 27, 1991 Geokngineers

DECD 2 1931

GecEngineers, Inc.
8410 1S4th Ave N.E.
Redmond, WA 98052

o

Attention : Norm Puri
Project Number : 0161-13-R69

Project Name : Unocal - SS5-5353

On October 28, 1991, Analytical Technologies, Inc., received 13 soil
samples for analysis.. The samples were analyzed with EPA methodology :

' or equivalent methods as specified in the attached analytical schedule:
The results, sample cross reference, and quality control data are
enclosed.

éonna M. McKinhey Frederick W. Grothkopp

Senior Project Manager Laboratory Manager

FWG/hal/ew



)! g\ AnolyticalTechnologies, Inc
ATY I.D. # 9110-340

SAMPLE CROSS REFERENCE SHEET

CLIENT : GEQOENGINEERS, INC.
PROJECT # : 0161-13-R69
PROJECT NAME : UNOCAL - SS-5353

——— —— o — S o = drie e dr S Al bt e A i P R o T —— —— i —— ] i — ik Aol i e e i —— ——— ——————

ATI # CLIENT DESCRIPTION DATE SAMPLED MATRIX
9110-340~1 MW-32-5 10/21/91 SOIL
9110-340-2 MW-32-7 10/21/91 SOIL
9110-340-3 MW-33-3 10/21/91 SOIL
9110-340-4 MW~33-5 10/21/91 SOIL
9110-340-5 MW-33-7 10/21/91 SOIL
9110-340-6 MW-34-5 10/22/91 SOIL
9110-340-7 MW-34-6 10/22/91 SOIL
9110-340-8 MW~-35-5 10/22/91 SOIL
9110-340~9 MW-36-3 10/23/91 SOTL
9110-340-10 MW-39-5 10/25/91 SOIL
9110-340~11 MW—-39-6 10/25/91 SOTIL
9110~340-12 MW-40-4 10/25/91 SOIL
9110-340-13 MW-40-5 10/25/91 SOIL

MATRIX # SAMPLES

SOIL 13

from the date of the report.

The samples from this project will be disposed of in thirty (30) days
If an extended storage period is required,

please contact our sample control department before the scheduled
disposal date.



Anolyhco Technologies,inc.

ATI I.D. % 9110-340

CLIENT
PROJECT #
PROJECT NAME

GEQCENGINEERS, INC.
0161-13-R69
UNOCAL - SS~5353

' ANALYTICAL SCHEDULE

Al ke i S A - P e S G ————— T — i i . ——— T {— — — - T T . ik ———— - T  f—————— — ——————— ——— . S — ——

ANALYSIS TECHNIQUE REFERENCE LAB
' BETX GC/PID EPA BOZ0 R
FUEL HYDROCARBONS GC/F1ID EPA 8015 MODIFIED R
'TOTAL PETROLEUM HYDROCARBONS GC/FID WA DOE WTPH-G R
' LEAD ICAP EPA 6010 R
MOISTURE GRAVIMETRIC CLP SOW 1IIMO1.0 R
;iR = ATI - Renton
Sb = ATI - San Diego
PHX = ATI - Phoenix
'PNR = ATI - Pensaccla
FC = ATI - Fort Collins
lSUB = Subcontract
| B.s



}! |\ AnalyticolTechnologies, inc.
ATI I.D. # 9110-340

VOLATILE ORGANIC ANALYSIS
DATA SUMMARY

GEOENGINEERS, INC,. DATE SAMPLED

CLIENT : : N/A
PROJECT # : 0161-13-R6%2 DATE RECEIVED : N/A
PROJECT NAME : UNOCAL - 8S5-5353 DATE EXTRACTED : 10/29/91
CLIENT I.D. : REAGENT BLANK DATE ANALYZED : 10/31/91
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

TOTAL XYLENES <0.025

SURROGATE PERCENT RECOVERIES

BROMOFLUOROBENZENE 96

B-6



ATI I.D. # 9110-340

. )! ﬁk AnalyticalTechnologies,inc.

VOLATILE ORGANIC ANALYSIS
DATA SUMMARY

CLIENT : GEOENGINEERS, INC. DATE SAMPLED : N/A
i PROJECT # : 0161-13-R69 DATE RECEIVED : N/A
QPROJECT NAME : UNOCAL - SS-5353 , DATE EXTRACTED : 11/04/91
CLIENT I.D.  : REAGENT BLANK DATE ANALYZED : 11/04/91
SAMPLE MATRIX : SOIL UNITS : mg/Kg
"EPA METHOD : 8020 (BETX) DILUTION FACTOR : 1
RESULTS BASED ON DRY WEIGHT
l,_ COMPOUND "RESULT
 BENZENE <0.025
' ETHYLBENZENE <0.025
¥ TOLUENE <0.025
TOTAL XYLENES <0.025

SURROGATE PERCENT RECOVERIES

BROMOFLUORCBENZENE : 85



é AnolyhcolTﬁ‘éhnOiOgiE&S,lnC.

ATI I.D. # 9110-340-1

VOLATILE ORGANIC ANALYSIS
DATA SUMMARY

CLIENT : GEOENGINEERS, INC. DATE SAMPLED

PROJECT # : 0161-13-R69 DATE RECEIVED

PROJECT NAME : UNOCAL - SS-5353 DATE EXTRACTED
. CLIENT I.D. ! MW-32-5 DATE ANALYZED

SAMPLE MATRIX : S0IL UNITS

EPA METHOD t 8020 (BETX) PILUTION FACTOR

RESULTS BASED ON DRY WEIGHT '

COMPOUND RESULT

BENZENE 41

ETHYLBENZENE 110

TOLUENE 300

TOTAL XYLENES ' 600

SURROGATE PERCENT RECOVERIES

BROMOFLUOROBENZENE 67

[ T T I TR Y I T )

10/21/91
10/28/91
10/29/91
11/01/91
mg/Kg
100



ATI I.D. # 9110-340-2

'l 6
' )! jk AnolyvticolTechnologies, nc.

VOLATILE ORGANIC ANALYSIS

|' DATA SUMMARY
CLIENT : GEOENGINEERS, INC. DATE SAMPLED : 10/21/91
PROJECT # : 0161-13-R69 : DATE RECEIVED : 10/28/91
# PROTECT NAME : UNOCAL - SS-5353 DATE EXTRACTED : 10/29/91
> CLIENT I.D. : MW-32-7 DATE ANALYZED : 10/31/91
SAMPLE MATRIX : SOIL UNITS : mg/Kg
.EPA METHOD : 8020 (BETX) DILUTION FACTOR : 1
RESULTS BASED ON DRY WEIGHT
l COMPOUND RESULT
BENZENE 0.33
 ETHYLBENZENE 0.40
% TOLUENE ' 1.1
' TOTAL XYLENES 2.3
SURROGATE PERCENT RECOVERIES
',- BROMOFLUOROBENZENE 62

A

t
pref)

,‘;

»
v
o



)! *\ AnclyticalTechnologies,inc.

VOLATILE ORGANIC ANALYSIS

DATA SUMMARY

A e S T — ——— S A S T ——— S —— ————————————— ——— A ———— ] ———— . ——— T ——— i A ——— T - ——r— ——

A e i o S T S N S —— T —— T — S T —— —————— T —— . . ok T g e S B B, g =

CLIENT : GEOENGINEERS, INC.
PROJECT # : 0161-13-R69
PROJECT NAME : UNOCAL - S5-5353
CLIENT I.D. : MW-33-3

SAMPLE MATRIX : SOIL

EPA METHOD : 8020 (BETX)
RESULTS BASED ON DRY WEIGHT
COMPOUND

BENZENE

ETHYLBENZENE

TOLUERE

TOTAL XYLENES

SURROGATE PERCENT RECOVERIES

BROMOFLUOROCBENZENE

ATI I.D. # 9110-340-3

DATE SAMPLED
DATE RECEIVED
DATE EXTRACTED
DATE ANALYZED
UNITS

DILUTION FACTCR

64

LT I TR T A T}

10/21/91
10/28/91
10/29/91
10/31/91
mg/Kg



é AnalvticolTechnologies, Inc.
l_ ATI I.D. # 9110-340-4

VOLATILE ORGANIC ANAIYSIS

l\ DATA SUMMARY
CLIENT : GEOENGINEERS, INC. DATE SAMPLED : 10/21/91
PROJECT # : 0161-13-R69 DATE RECEIVED : 10/28/91
M PROJECT NAME : UNOCAL - SS5-5353 DATE EXTRACTED : 10/29/91
CLIENT I.D. : MW-33-5 DATE ANALYZED : 10/31/91
SAMPLE MATRIX : SOIL UNITS : mg/Kg
I; EPA METHOD : 8020 (BETX)  DILUTION FACTOR : 1
RESULTS BASED ON DRY WEIGHT
' COMPOUND RESULT
BENZENE <0.025
ETHYLBENZENE <0.025
¥ TOLUENE <0.025

TOTAL XYLENES 0.10

SURROGATE PERCENT RECOVERIES

. BROMOFLUCROBENZENE 57

- -\
1

. o o e
:

- D S N .

B + ;



)! g\ AnalyticalTechnologies,inc.

ATI I.D. # 9110-340-5

VOLATILE ORGANIC ANALYSIS
DATA SUMMARY

CLIENT : GEOENGINEERS, INC. DATE SAMPLED
PROJECT # : 0161-13-R69 DATE RECEIVED
PRCJECT NAME : UNOCAL = S585-5353 DATE EXTRACTED
CLIENT I.D. ! MW-33-7 DATE ANALYZED
SAMPLE MATRIX : SOIL UNITS

EPA METHCD : 8020 (BETX) DILUTION FACTOR

RESULTS BASED CON DRY WEIGHT

. ———————————— T ————— — i Y —— T ————————————— bt e Al T APl e e S . oy T T i, s i R . g it i

COMPOQUND RESULT
BENZENE <0.025
ETHYLBENZENE <0.025
TOLUENE <0.025
TOTAL XYLENES <0.025

SURROGATE PERCENT RECOVERIES

BROMOFLUOROBENZENE 65

R 4% *% 2% #r B8

10/21/91
10/28/91
11/04/91
11/04/91
1;9/ Kg

oGy 4 IR Sy N

- 5
my B 3
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AnolviicoiTechnologies,Inc,
ATI I.D. # 9110-340-6

VOLATILE ORGANIC ANALYSIS

' DATA SUMMARY

CLIENT : GEOENGINEERS, INC. DATE SAMPLED : 10/22/91
PROJECT # : 0161-13-R69 DATE RECEIVED : 10/28/91
. PROJECT NAME : UNOCAL - SS-5353 DATE EXTRACTED : 10/29/91
CLIENT I.D. : MW-34-5 DATE ANALYZED : 11/03/91
. SAMPLE MATRIX : SOIL UNITS : mg/Kg
. EPA METHOD : 8020 (BETX) DILUTION FACTOR : 100

0

"RESULTS BASED ON DRY WEIGHT

e ———— . pyy T e A S . S S D T o e 4 S S S S T St Sk et S (i T M S A YR TER S A G S S A T A ShA S A T - S — o . S

- ————— Ty o Sy T —— T —————— T k. = b T ————, k. e i W WY DD S . W U . TP NS S T e T " — ——— ——— o ——

BENZENE ‘ 9.0
ETHYLBENZENE 51

' TOLUENE 4.4
~ TOTAL XYLENES 290

SURROGATE PERCENT RECOVERIES

BROMOFLUCROBENZENE 85

------



}! A\ AnolyticolTechnologies,Inc.

VOLATILE ORGANIC ANALYSIS

11

DATA SUMMARY

D A S T ————— . — ———— L ————— ———————————— Y ———— T . o T — A A . A v —

——— e i —— . . ———— ——r T ——— o L ek e T — kb A o — — e S i T — A Sl S S A T P e S e ——— ks te e b i —

CLIENT ¢! GECENGINEERS, INC.
PROJECT # : 0161-13-R69
PROJECT NAME : UNOCAL - S5-5353
CLIENT I.D. ! MW-34-6

SAMPLE MATRIX : SOIL

EPA METHOD : B020 (BETX)
RESULTS BASED ON DRY WEIGHT
COMPOUND

BENZENE

ETHYLBENZENE

TOLUENE

TOTAL XYLENES

SURROGATE PERCENT RECOVERIES

EROMOFLUOROBENZENE

ATI I.D. # 9110-340-7

DATE SAMPLED
DATE RECEIVED
DATE EXTRACTED
DATE ANALYZED
UNITS

DILUTION FACTOR

61

10/22/91
10/28/91
11/04/91
11/04/91
mg/Kg

. - - -

) " 4TEn ..

- e e R
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ATI I.D. # 9110-340-8

VOLATILE ORGANIC ANALYSIS

CLIENT ¢ GEOENGINEERS,
PROJECT # 0161-12-R69
PROJECT NAME
CLIENT I.D. MW-35-5
SAMPLE MATRIX : SOIL

EPA METHOD : 8020 (BETX)
RESULTS BASED ON DRY WEIGHT

o ——— ———— T — T T A ] T . " T T W T A4 S i i daire W By T o o W A ok Jpebe . S A

— T T ks il b, G T T — — Y T — T — ——— P ———— T A — T S S0 M N v S ——— T —— A T ———

" BENZENE

ETHYLBENZENE
TOLUENE
TOTAL XYLENES

SURROGATE PERCENT

BROMOFLUOROBENZENE

DATA SUMMARY

INC.

UNOCAL - SS5-5353

RECOVERIES

DATE SAMFPLED
DATE RECEIVED
DATE EXTRACTED
DATE ANALYZED
UNITS

DILUTION FACTOR

58

10/22/91
10/28/91
11/04/91
11/04/91
?Q/Kq



é AnclticalTechnologies, inc.

13

ATI I.D. # 9110-340-9

VOLATILE ORGANIC ANALYSIS
DATA SUMMARY

— — T A i T e et W T A — —— T Tt T T — — — — Y — T 7. ~yyp. S AL g . S i Nl S by o ey g ok g v

——————— T —— T T — T ———— T ———————— ——————— — ————— i ——— T T — —— T ———

CLIENT : GEOENGINEERS, INC.
PROJECT # : 0161-13-R69
PROJECT NAME : UNOCAL - SS-5353
CLIENT I.D. : MW-36-3

SAMPLE MATRIX : SOIL

EPA METHOD : 8020 (BETX)
RESULTS BASED ON DRY WEIGHT
COMPOUND

BENZENE

ETHYLBENZENE

TOLUENE

TOTAL XYLENES

SURROGATE PERCENT RECOVERIES

BROMOFLUOROBENZENE

DATE SAMFPLED
DATE RECEIVED
DATE EXTRACTED
DATE ANALYZED
UNITS

DILUTION FACTOR

<0.025
<0.025
<0.025%
<0.025

61

.

10/23/91
10/28/91
10/29/91
10/31/91
mg/Kg

‘..' R .k S - - WS

I S eE e W Al



14

Anolwicof'l'echnologies,lnc‘

ATI I.D. # 9110-340-10

VOLATILE ORGANIC ANALYSIS

' DATA SUMMARY

CLIENT : GEOENGINEERS, INC. DATE SAMPLED : 10/25/91
PROJECT # : 0161-13-R69 DATE RECEIVED : 10/28/91
PROJECT NAME : UNOCAL - SS-5353 DATE EXTRACTED : 11/04/91
CLIENT I.D. : MW-39-5 DATE ANALYZED : 11/04/91
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

. TOTAL XYLENES <0.,025
SURROGATE PERCENT RECOVERIES

~ BROMOFLUOROBENZENE F

4l Sk umn

F = Out of limits due to matrix interference.

. m 1 }
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‘)é Analytico!Technologies, Inc.

VOLATILE ORGANIC ANALYSIS
DATA SUMMARY

CLIENT ¢ GEOENGINEERS, INC.
PROJECT # : 0161-13~RéE9
PROJECT NAME : UNOCAL -~ S5-5353
CLIENT I.D. : MW-39-6

SAMPLE MATRIX : SOIL

EPA METHOD 8020 (BETX)
RESULTS BASED ON DRY WEIGHT

—— e — . R S Ak A et S e . e W ——— T i - T T [ S T T ——— — —————— T _—— ot o L oy . W . gy e e Ty o

—— . —— ———— T ————— ] o T o o T — T ———— T ——— i — N Tl o S e . — T — T T — T — — T — — ——

BENZENE
ETHYLBENZENE
TOLUENE
TOTAL XYLENES
SURROGATE PERCENT RECOVERIES

BROMOFLUOROBENZENE

B - 18

ATI I.D. # 9110-340-11

DATE SAMPLED
DATE RECEIVED
DATE EXTRACTED
DATE ANALYZED
UNITS

DILUTION FACTCR

<0.076
<0.076
<0.076
<0.076

64

10/25/91
10/28/91
11/04/91
11/04/91
?g/Kg

‘-
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) k Anoi\/iico[TechnOiogies,lnc‘

ATI I.D. # 9110-340-12

VOLATILE ORGANIC ANALYSIS
DATA SUMMARY

CLIENT : GEOENGINEERS, INC. DATE SAMPLED : 10/25/91
PROJECT # : 0161-13-R69 DATE RECEIVED : 10/28/91
_ PROJECT NAME : UNOCAL - SS-5353 DATE EXTRACTED : 11/04/91
CLIENT I.D. : MW-40-4 DATE ANALYZED : 11/04/91
SAMPLE MATRIX : SOIL UNITS : mg/Kg

I EPA METHOD : 8020 (BETX) DILUTION FACTOR : 1
RESULTS BASED ON DRY WEIGHT

| COMPOUND RESULT
BENZENE <0.025

ETHYLBENZENE <0.025
TOLUENE <0.025
TOTAL XYLENES <0.025

SURROGATE PERCENT RECOVERIES

BROMOFLUOROBENZENE 61

e i ' ; r
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)&k’ AnalyticaiTechnologies,Inc.

CLIENT . : GEOENGINEERS, INC.
PROJECT # : 0161-13-R69
PROJECT NAME : UNOCAL - SS-5353
CLIENT I.D. : MW-40-5

SAMPLE MATRIX : SOIL

EpPA METHOD : 8020 (BETX)
RESULTS BASED ON DRY WEIGHT
COMPOUND

BENZENE

ETHYLBENZENE

TOLUENE

VOLATILE ORGANIC ANALYSIS
DATA SUMMARY

TOTAL XYLENES

SURROGATE PERCENT RECOVERIES

BROMOFLUQROBENZENE

F

out of limits due to matrix interference.

ATI I.D. # 9110-340-13

DATE SAMPLED
DATE RECEIVED
DATE EXTRACTED
DATE ANALYZED
UNITS

DILUTION FACTOCR

<0.093
<0.093
<0.093
<0.093

10/25/91
10/28/91
11/04/91
11/04/91
mg/Kg

/ ” -

-l S Ol 8 ol e W s

o el e
i )

.
——
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ATI I.D.

VOLATILE ORGANIC ANALYSIS
QUALITY CONTROL DATA

# 9110-340

CLIENT ¢ GEOENGINEERS, INC,. SAMPLE I.D. # : BLANKX SPIKE
PROJECT # : 0161-13-R69 . DATE EXTRACTED : 10/29/91
PROJECT NAME : UNOCAL - S5-5353 DATE ANALYZED : 10/31/91
EPA METHOD : 8020 (BETX) UNITS : mg/Kg
I SAMPLE MATRIX : SOIL
DUP. DuUp
SAMPLE SPIKE SPIKED % SPIKED &
COMPOUND RESULT ADDED RESULT REC. RESULT REC RPD
' BENZENE <0.025 1.00 0.747 75 0.725 73 3
" TOLUENE <0.025 1.00 0.856 86 0.808 81 6
' TOTAL XYLENES <0.025 2.00 1.80 90 1.73 87 4
I % Recovery = (Spiked Result - Sample Result) :
——————————————————————————————— ¥ 100
. Spike Concentration
l' RPD (Relative % Difference) = | (Spike Result - Dup. Spike Result)|
------------------------------------ x 100

B-21

Average Result
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ATI I.D.

VOLATILE ORGANIC ANALYSIS
QUALITY CONTROL DATA

# 9110-340

CLIENT : GEOENGINEERS, INC. SAMPLE I.D. # : BLANK SPIKE
PROJECT # : 0161-13-R69 DATE EXTRACTED : 11/04/91
PROJECT NAME : UNOCAL - SS5-5353 DATE ANALYZED : 11/04/91
EPA METHOD : 8020 (BETX) UNITS : mg/Kg
SAMPLE MATRIX : S50IL
DUP. DUP.

SAMPLE SPIKE SPIKED % SPIKED %
COMPOQUND RESULT ADDED RESULT REC. RESULT REC. RPD
BENZENE <0.025 1.00 0.694 69 0.740 74 6
TOLUENE <0.025 1.00 0.814 81 0.825 83 1
TOTAL XYLENES <0.025 2.00 1.70 85 1.73 87 2
% Recovery = (Spiked Result - Sample Result)

——————————————————————————————— ¥ 100
Spike Concentration

RPD (Relative % Difference) = ! (Spike Result - Dup. Spike Result) |

———————————————————————————————————— X 100

-

-——



)f A\ AnclylicolTechnologies,inc.

ATI I.D. # 9110-340

Il 20
|

FUEL HYDROCARBON ANALYSIS

I DATA SUMMARY
" CLIENT : GEOENGINEERS, INC. DATE SAMPLED : N/A
PROJECT # : 0161-13-R69 DATE RECEIVED : N/A
lPROJECT NAME : UNOCAL - SS-5353 DATE EXTRACTED : 10/29/91
®* CLIENT I.D. : REAGENT BLANK DATE ANALYZED : 10/30/91
SAMPLE MATRIX : SOIL UNITS : mg/Kg
IHETHOD : 8015 (MODIFIED) DILUTION FACTOR : 1
. COMPOUND RESULT
FUEL HYDROCARBONS <5
'HYDROCARBON RANGE c7 - C12
M HYDROCARBON QUANTITATION USING GASOLINE
@ FUEL HYDROCARBONS <5
HYDROCARBON RANGE ci2 - c24
HYDROCARBON QUANTITATION USING DIESEL

gl i
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)f |\ AnalyticaTechnologies, inc.
ATI I.D. # 9110-340

FUEL HYDROCARBON ANALYSIS
DATA SUMMARY

CLIENT : GEOENGINEERS, INC. DATE SAMPLED : N/A
PROJECT # : 0161-13-R69 DATE RECEIVED : N/A
PROJECT NAME : UNOCAL - S85-5353 DATE EXTRACTED : 11/26/91
CLIENT I.D. : REAGENT BLANK DATE ANALYZED :+ 11/27/91
SAMPLE MATRIX : SOIL UNITS : mg/Kg
METHOD : 8015 (MODIFIED) DILUTION FACTOR : 1
COMPOUND RESULT

FUEL HYDROCARBONS <5

HYDROCARBON RANGE c7 - C12

HYDROCARBON QUANTITATION USING GASCLINE

FUEL HYDROCARBONS <5

HYDROCAREON RANGE . clz2 - C24

HYDROCARBON QUANTITATICN USING DIESEL

s

: ' !
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) AK AnclyticolTechnologies,inc.

' ATI I.D. # 9110-340-3

FUEL HYDROCARBON ANALYSIS
DATA SUMMARY

CLIENT : GEOENGINEERS, INC. DATE SAMPLED : 10/21/91
PROJECT # : 0161-13-R69 DATE RECEIVED : 10/28/91
PROJECT NAME : UNOCAL -~ S§-5353 DATE EXTRACTED : 10/29/91
CLIENT I.D. : MW-33-3 DATE ANALYZED : 10/31/91
SAMPLE MATRIX : SOIL UNITS : mg/Kg
.METHOD : 8015 (MODIFIED) DILUTION FACTOR : 1
' COMPOUND RESULT
FUEL HYDROCARBONS ' <5
'HYDROCARBON RANGE Cc7 - C12
HYDROCARBON QUANTITATION USING GASOLINE
I FUEL HYDROCARBONS <5
HYDROCARBON RANGE ciz - C24
HYDROCARBON QUANTITATION USING DIESEL

mE SN B

B-25
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)! }.\ Anchitcalfechnologies, inc

ATI I.D. # 9110-340-6

FUEL HYDROCARBON ANALYSIS
DATA SUMMARY

CLIENT : GEOENGINEERS, INC. DATE SAMPLED
PROJECT # : 0161-13-R69 DATE RECEIVED
PROJECT NAME : UNOCAL - S8-5353 DATE EXTRACTED
CLIENT I.D. : MW-34-5 DATE ANALYZED
SAMPLE MATRIX : SOIL UNITS

METHOD : 8015 (MODIFIED) DILUTION FACTOR
COMPCUND RESULT

FUEL HYDROCARBONS 340
HYDROCARBON RANGE Cc7 - Clz2
HYDROCARBCON QUANTITATION USING GASOLINE

FUEL HYDROCARBONS ' 100
HYDROCARBON RANGE Clz - C24
HYDROCARBON QUANTITATION USING ‘ DIESEL

10/22/91
10/28/91
10/29/91
10/30/91
Tg/Kg

_—
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ATI I.D. # ©9110-340-9

FUEL HYDROCARBON ANALYSIS
DATA SUMMARY

Y — . ————— —— T ——————————————— —— — . ————————— A —" — —— ] e o o T T — i

CLIENT : GEQOENGINEERS, INC.
PROJECT # : 0161-13-R69
PROJECT NAME : UNOCAL - SS-5353
CLIENT I.D. : MW-36-3

SAMPLE MATRIX : SOIL

METHOD : 8015 (MODIFIED)
COMPOUND

—— - ——— - — — —— ———— —— T f——— T ————— . Foy. S T T Aoy o o o ———— A il T T = . ———————— . ————

FUEL HYDROCARBONS
HYDROCARBON RANGE
HYDROCARBON QUANTITATION USING

FUEL HYDROCARBONS
HYDROCARBON RANGE
HYDROCARBON QUANTITATION USING

B -27

DATE SAMPLED
DATE RECEIVED
DATE EXTRACTED
DATE ANALYZED
UNITS

DILUTION FACTOR

<5
c7?7 - Cl2
GASOLINE

<5
Cl2 - C24
DIESEL

L T B TR T Y I X

10/23/91
10/28/91
10/29/91
10/30/91
mg/Kg
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FUEL HYDROCARBON ANALYSIS

25

DATA SUMMARY

S S T — A ———— S S A S - S S — — ——— - -

CLIENT ¢ GEOENGINEERS, INC.
PROJECT # : 0161-13-R69
PROJECT NAME : UNOCAL - S5-5353
CLIENT I1.D. : MW-39-5 :
SAMPLE MATRIX : SOIL

METHOD : 8015 (MODIFIED)
COMPOUND

—— e it A L B S, S i Pl e T T T ——— T S ST TER TP S T T D T T S S T W T R S S R S T M T S N S S S . i et —

FUEL HYDROCARBONS
HYDROCARBON RANGE
HYDROCARBON QUANTITATION USING

FUEL HYDROCARBONS
HYDROCARBON RANGE
HYDROCARBON QUANTITATION USING

B-28

ATI I.D. # 9110-340-10

DATE SAMPLED
DATE RECEIVED
DATE EXTRACTED
DATE ANALYZED
UNITS

DILUTION FACTOR

<5
C7 - Cc1z2
GASOLINE

<25
Ccl2 - C24
DIESEL

10/25/91
10/28/91
11/26/91
11/27/91
ng/Kg
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ATI I.D. # 9110-340-12

FUEL HYDROCARBON ANALYSIS
DATA SUMMARY

- - ’- -

CLIENT : GEOENGINEERS, INC. DATE SAMPLED : 10/25/91
PROJECT # : 0161-13-R69 DATE RECEIVED : 10/28/91
PROJECT NAME : UNOCAL - SS-5353 DATE EXTRACTED : 10/29/91
CLIENT I.D. : MW-40-4 DATE ANALYZED : 10/30/91
SAMPLE MATRIX : SOIL UNITS : mg/Kg
'METHOD : 8015 (MODIFIED) DILUTION FACTOR : 1
l COMPOUND RESULT
FUEL HYDROCARBONS <5
HYDROCARBON RANGE c7 - C12
HYDROCARBON QUANTITATION USING : GASOLINE
FUEL HYDROCARBONS <5
HYDROCARBON RANGE ' Ccl2 ~ C24
HYDROCARBON QUANTITATION USING DIESEL
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é AnaivticalTechnologies,inc.

ATI I.D.

FUEL HYDROCARBON ANAIYSIS
QUALITY CONTROL DATA

SAMPLE I.D. #

'DATE EXTRACTED
DATE ANALYZED

UNITS

$ 9110-340

9110-336-11
10/29/91
10/30/91
ng/Kg

e e w2 &8s

CLIENT ¢ GEOENGINEERS, INC.
PROJECT # : 0161-13-R69
PROJECT NAME : UNOCAL - S5-5353
METHOD : 8015 (MODIFIED)
SAMPLE MATRIX : SOIL

SAMPLE SPIKE
COMPOUND RESULT ADDED

SPIKED %
RESULT REC.

DUP. DUP.
SPIKED %
RESULT REC. RPD

A ——————————— T ———— i ———— — ——————— i —————————— {——— ———— —— — —— —— — — .

FUEL HYDROCARBONS

(DIESEL) <5.0 500 431 86 371 74 15
% Recovery = (Spiked Result -~ Sample Result)
------------------------------- x 100
Spike Concentration
RPD (Relative % Difference) = | (Spike Result - Dup. Spike Result )|
———————————————————————————————————— x 100
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28

FUEL HYDROCARBON ANALYSIS
QUALITY CONTROL DATA

ATI I.D. #

9110-340

CLIENT : GECENGINEERS, INC. SAMPLE I.D. # $ 9110-340-10
PROJECT # : 0161-13-R68 DATE EXTRACTED : 11/26/91
PROJECT NAME : UNOCAL - 55-5353 DATE ANALYZED : 11/27/91
METHOD : 8015 (MODIFIED) UNITS T mg/Kg
SAMPLE MATRIX : SOIL
pUP DUP.
‘ SAMPILE SPIKE SPIKED % SPIKED %
ICOMPOUND RESULT ADDED RESULT REC. RESULT REC RPD
FUEL HYDROCARBONS
(DIESEL) <25 500 565 113 590 118 4
% Recovery = (Spiked Result - Sample Result}
——————————————————————————————— x 100
Spike Concentration
"IRPD (Relative % Difference) = | (Spike Result - Dup. Spike Result )|
———————————————————————————————————— x 100
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ATI I.D. $# 9110-340

TOTAL PETROLEUM HYDROCARBONS
DATA SUMMARY

CLIENT : GEOENGINEERS, INC. DATE SAMPLED : N/A
PROJECT # : 0161-13-R6E9 DATE RECEIVED : N/A
PROJECT NAME : UNOCAL -~ SS8-5353 DATE EXTRACTED : 10/238/91
CLIENT I.D. : REAGENT BLANK DATE ANALYZED : 11/01/91
SAMPLE MATRIX : SOIL UNITS : mg/Kg
METHOD : WTPH GASOLINE DILUTION FACTOR : 1
COMPOUNDS RESULTS

FUEL HYDROCARBONS <5

HYDROCARBON RANGE BENZENE TO NAPHTHALENE
HYDROCARBON QUANTITATION USING GASOLINE
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)! ]\ AnolyticolTechnologies, Inc
' ATI I.D. 4 9110-340-1

TOTAL PETROLEUM HYDROCARBONS
DATA SUMMARY

CLIENT : GEOENGINEERS, INC. DATE SAMPLED : 10/21/91
PROJECT # : 0161-13-R69 DATE RECEIVED : 10/28/91
'PROJECT NAME : UNOCAL - S$5-5353 DATE EXTRACTED : 10/29/91
CLIENT I.D. : MW-32-5 DATE ANALYZED : 11/03/91
SAMPLE MATRIX : SOIL UNITS : mg/Kg
lMETHOD : WIPH GASOLINE DILUTION FACTOR : 100
I COMPOUNDS RESULTS
FUEL HYDROCARBONS 4,500
HYDROCARBON RANGE BENZENE TO NAPHTHALENE

HYDROCARBON QUANTITATION USING GASOLINE
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)! &K AnclyticalTechnologies,inc

ATI I.D. # 9110-340-2

TOTAL PETROLEUM HYDROCARBONS
DATA SUMMARY

CLYENT : GEOENGINEERS, INC. DATE SAMPLED : 10/21/91
PROJECT # : 0161-13-R69 DATE RECEIVED : 10/28/91
PROJECT NAME : UNOCAL - SS-5353 DATE EXTRACTED : 10/29/91
CLIENT I.D. : Mw-32-7 DATE ANALYZED : 11/04/91
SAMPLE MATRIX : SOIL UNITS : mg/Kg
METHOD : WTPH GASOLINE DILUTION FACTOR : 1
COMPOUNDS RESULTS

FUEL HYDROCARBONS ’ 18

HYDROCARBON RANGE BENZENE TO NAPHTHALENE
HYDROCARBON QUANTITATION USING GASOLINE



32

)! A\ AnalyticolTechnologies, Inc.

ATI I.D. # 9110-340-3

TOTAL PETROLEUM HYDROCARBONS
DATA SUMMARY

CLIENT : GEOENGINEERS, INC. DATE SAMPLED : 10/21/91
PROJECT # : 0161-13~R69 DATE RECEIVED : 10/28/91
PROJECT NAME : UNOCAL - SS-5353 DATE EXTRACTED : 10/29/91
CLIENT I.D. : MW-33-3 DATE ANALYZED : 11/01/91
SAMPLE MATRIX : SOIL UNITS : mg/Kg

' METHOD : WIPH GASOLINE DILUTION FACTOR : 1

' COMPOUNDS RESULTS
FUEL HYDROCARBONS 60
HYDROCARBON RANGE BENZENE TO NAPHTHALENE
HYDROCARBON QUANTITATION USING GASOLINE

B-35
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ATI I.D. # 9110-340-4

TOTAL PETROLEUM HYDROCARBONS
DATA SUMMARY

CLIENT : GEOENGINEERS, INC. DATE SAMPLED : 10/21/91
PROJECT # ¢ 0161-13-R69 DATE RECEIVED : 10/28/%91
PROJECT NAME : UNOCAL - SS-5353 DATE EXTRACTED : 10/29/91
CLIENT I.D. ! MW-33-5 DATE ANALYZED : 11/01/91
SAMPLE MATRIX : SOIL UNITS : mg/Kg
METHOCD ¢ WI'PH GASOLINE - DILUTION FACTOR : 1
COMPOUNDS RESULTS

FUEL HYDROCARBONS <5

HYDROCARBON RANGE BENZENE TO NAPHTHALENE
HYDROCARBON QUANTITATION USING GASCLINE

B-36
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ATI I.D. # 9110-340-5

TOTAL PETROLEUM HYDROCARBONS
DATA SUMMARY

" CLIENT : GEOENGINEERS, INC. DATE SAMPLED : 10/21/91
PROJECT # : 0161-13-R69 DATE RECEIVED : 10/28/91
I PROJECT NAME : UNOCAL - SS-5353 DATE EXTRACTED : 10/29/91
CLIENT I.D. : MW-33-7 DATE ANALYZED : 11/01/91
SAMPLE MATRIX : SOIL UNITS : mg/Kg
lMETHOD : WTPH GASOLINE DILUTION FACTOR : 1
l COMPOUNDS RESULTS
FUEL HYDROCARBONS <5
HYDROCARBON RANGE BENZENE TO NAPHTHALENE

HYDROCARBON QUANTITATION USING GASOLINE

B -37
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ATI I.D. # 9110-340-6

TOTAL PETROLEUM HYDROCARBONS
DATA SUMMARY

CLIENT : GEOENGINEERS, INC. DATE SAMPLED : 10/22/91
PROJECT # : 0161~13~R69 DATE RECEIVED : 10/28/91
PROJECT NAME : UNOCAL - SS-5353 DATE EXTRACTED : 10/29/51
CLIENT I.D. : MW-34-5 DATE ANALYZED : 11/03/91
SAMPLE MATRIX : SOIL UNITS : mg/Kg
METHOD : WIPH GASOLINE DILUTION FACTOR : 100
COMPOUNDS RESULTS

FUEL HYDROCARBONS 2,600

HYDROCARBON RANGE ' BENZENE TO NAPHTHALENE
HYDROCARBON QUANTITATION USING GASOLINE

B-38
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ATI I.D. # 9110~340-7

TOTAL PETROLEUM HYDROCARBONS
DATA SUMMARY

CLIENT : GEOENGINEERS, INC. DATE SAMPLED : 10/22/91
g PROJECT # : 0161-13-R69 DATE RECEIVED : 10/28/91
PROJECT NAME : UNOCAL - S$S-5353 DATE EXTRACTED : 10/29/91
CLIENT I.D. : MW-34-6 : DATE ANALYZED : 11/02/91
SAMPLE MATRIX : SOIL - UNITS : mg/Kg
.METHOD : WTPH GASOLINE DILUTION FACTOR : 1
l COMPOUNDS RESULTS
FUEL HYDROCARBONS 170
HYDROCARBON RANGE BENZENE TO NAPHTHALENE
HYDROCARBON QUANTITATION USING GASOLINE
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ATI I.D. # 9110-~340-8

TOTAL PETROLEUM HYDROCARBONS
DATA SUMMARY

CLIENT : GEOENGINEERS, INC. DATE SAMPLED : 10/22/91
PROJECT # : 0161-13-Ré69 DATE RECEIVED : 10/28/91
PROJECT NAME : UNOCAL - S§8-5353 DATE EXTRACTED : 10/29/91
CLIENT I.D. : MW-35-5 . DATE ANALYZED : 11/02/91
SAMPLE MATRIX : SOIL UNITS : mg/Kg
METHOD : WTPH GASOLINE DILUTION FACTOR : 1
COMPOUNDS RESULTS

FUEL HYDROCARBONS <5

HYDROCARBON RANGE BENZENE TO NAPHTHALENE
HYDROCARBON QUANTITATION USING" GASOLINE

B-40
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ATI I.D. # 9110-340-9

TOTAL PETROLEUM HYDROCARBONS
DATA SUMMARY

. )! g\ AnalyticaiTechnologies, inc.

CLIENT : GEOENGINEERS, INC. DATE SAMPLED : 10/23/91
PROJECT # : 0161-13-R69 DATE RECEIVED : 10/28/91
& PROJECT NAME : UNOCAL - S§-5353 DATE EXTRACTED : 10/29/91
CLIENT I.D. : MW-36~3 DATE ANALYZED : 11/02/91
SAMPLE MATRIX : SOIL UNITS : mg/Kg
'METHOD : WIPH GASOLINE DILUTION FACTOR : 1
COMPOUNDS RESULTS
FUEL HYDROCARBONS <5 _
l HYDROCARBON RANGE BENZENE TO NAPHTHALENE
HYDROCARBON QUANTITATION USING GASOLINE

B-41



3¢

)! },k AnolyticclTechnologies,Inc.

ATI I.D. # 9110-340-10

TOTAL PETROLEUM HYDROCARBONS
DATA SUMMARY

CLIENT : GEOENGINEERS, INC. DATE SAMPLED : 10/25/91
PROJECT # : 0161-13-R69 DATE RECEIVED : 10/28/91
PROJECT NAME : UNOCAL - SS-5353 DATE EXTRACTED : 10/29/91
CLIENT I.D. : MW-39-5 DATE ANALYZED : 11/04/91
SAMPLE MATRIX : SOIL UNITS : mg/Kg
METHOD : WTPH GASOLINE DILUTION FACTOR : 1
COMPOUNDS RESGLTS

FUEL HYDROCARBONS <5

HYDROCARBON RANGE BENZENE TO NAPHTHALENE
HYDROCARBON QUANTITATION USING GASOLINE

B-42
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' ATI I.D. # 9110-340~11
TOTAL PETROLEUM HYDROCARBONS

l DATA SUMMARY
CLIENT : GEOENGINEERS, INC. DATE SAMPLED : 10/25/91
PROJECT # : 0161-13-R69 DATE RECEIVED : 10/28/91
PROJECT NAME : UNOCAL - SS-5353 DATE EXTRACTED : 10/29/91
CLIENT I.D. : MW-39-6 DATE ANALYZED : 11/02/91
SAMPLE MATRIX : SOIL UNITS : mg/Kg

'!{ETHOD : WTPH GASOLINE DILUTION FACTOR : 1

l COMPOUNDS RESULTS
FUEL HYDROCARBONS <5

l- HYDROCARBON RANGE BENZENE TO NAPHTHALENE

HYDROCARBON QUANTITATION USING GASOLINE
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41

ATI I.D. # 9110-340-~12

TOTAL PETROLEUM HYDROCARBONS
DATA SUMMARY

T S . v e —— T ———— ——— A Aol S i ke M T — — - —— T ——— — Y —— T— — T ——

CLIENT : GEOENGINEERS, INC.
PROJECT # : 0161-13-R69
PROJECT NAME : UNOCAL - SS-5353
CLIENT I.D. : MW-40-4

SAMPLE MATRIX : SOIL

METHOD : WTPH GASOLINE
COMPOUNDS

R ——— PP P N i A SRR P A S —— A

FUEL HYDROCARBONS
HYDROCARBON RANGE
HYDROCARBON QUANTITATION USING

DATE SAMPLED
DATE RECEIVED
DATE EXTRACTED
DATE ANALYZED
UNITS

DILUTION FACTOR

<5

10/25/91
10/28/91
10/29/91
11/02/91
mg/Kg

BENZENE TO NAPHTHALENE

GASOLINE



42

}! *\ AnalyticolTechnologies, Inc.

l ATI I.D. # ©110-340-13

TOTAL PETROLEUM HYDROCARBONS
DATA SUMMARY

CLIENT ¢ GEOENGINEERS, INC. DATE SAMPLED : 10/25/91
PROJECT # : 0161-13-R69 DATE RECEIVED + 10/28/9)
PROJECT NAME : UNOCAL - S8§-5353 DATE EXTRACTED : 10/29/91
CLIENT I.D. : MW-40-5 DATE ANALYZED : 11/02/91
SAMPLE MATRIX : SOIL UNITS : mg/Kg

l METHOD t WIPH GASOLINE DITUTION FACTOR : 1

I COMPOUNDS RESULTS
FUEL HYDROCARBONS 13
HYDROCARBON RANGE BENZENE TO NAPHTHALENE
HYDROCARBON QUANTITATION USING GASCLINE

B-45
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ATI I.D. # 9110-340
TOTAL PETROLEUM HYDROCARBONS
QUALITY CONTROL DATA
CLIENT : GEOENGINEERS, INC. SAMPLE I.D. # : 9110-340-4
PROJECT # : 0161-13-R69 DATE EXTRACTED : 10/29/91
PROJECT NAME : UNOCAL - SS-5353 DATE ANALYZED : 11/01/91
EPA METHOD : WIPH GASOLINE UNITS : mg/Kg
SAMPLE MATRIX : SOIL
' DUP. DUP.
SAMPLE SPIKE SPIKED % SPIKED %

COMPOUNDS RESULT ADDED RESULT REC. SAMPLE REC. RPD

S ———————— T T T ——— — Sk S S P Sy v S S G N S T S S T — S dy — ——

FUEL HYDROCARBONS

(GASOLINE) <5.0 100 56.5 57 61.0 61 8
%¥Recovery = (Spike Sample Result - Sample Result)
————————————————————————————————————— x 100
Spike Concentration
RPD (Relative % Difference) = |(Spike Result - Duplicate Result )|
------------------------------------ x 100
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ATI I.D. # 9110-340
METALS ANALYSIS
CLIENT GEOENGINEERS, INC. MATRIX : SOIL

PROJECT # : 0161~-13-R69
PROJECT NAME : UNOCAL - S5-5353

—— i —— e o T ke e e T o e s Yo S e S e e S A M S S S A T O SRS G S g S D A S D D U VI SN L S R N AN oD AN L W S A Ak PP e A m— —— o —— i may
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ATI I.D. # 9110-340

METALS ANALYSIS
DATA SUMMARY

CLIENT : GEOENGINEERS, INC. MATRIX : SOIL
PROJECT # : 0161-13-R69

PROJECT RAME : UNOCAL - 55-5353 UNITS : mg/Kg
ATI I.D. # CLIENT I.D. LEAD

2110-340-1 MW-32-5 . 26

$110-340-2 MW-32-7 29

9110-340-3 Mw-33-3 2.0

9110-340-6 MW-34-5 8.2

9110-340-8 MW-35-5 3.4

9110-340-9 MW-36-3 3,900

9110-340-10 MW-39-5 3.0

9110-340-12 MW-40-4 2.0

REAGENT BLANK - <1l.5

S
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ATI I.D. 4 9110-340

METALS ANALYSIS
QUALITY CONTROL DATA

CLIENT : GEOENGINEERS, INC. MATRIX : S0IL

PROJECT # : 0l61-13-R69

PROJECT NAME : UNOCAL - SS-5353 UNITS : mg/Kg
SAMPLE DUP SPIKED SPIKE %

ELEMENT ATI I.D. RESULT RESULT RPD RESULT ADDED REC

LEAD 9110-340-12 2.0 2.2 10 241 287 83

Spike Concentration

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

Average Result

B -49
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ATI I.D. # 9110-340

GENERAL CHEMISTRY ANALYSIS

CLIENT : GEOENGINEERS, INC. MATRIX : SOIL
PROJECT # : 0161-13~R69

PROJECT NAME : UNOCAL - SS~5353

PARAMETER DATE PREFARED DATE ANALYZED
MOISTURE - 10/30/91

M
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ATI I.D. # 9110-340

GENERAL CHEMISTRY ANALYSIS
DATA SUMMARY

CLIENT ! GEOENGINEERS, INC. MATRIX : SOIL

PROJECT # : 0161-13-R69 :

PROJECT NAME : UNOCAL ~ SS8-5353 UNITS : %
l ATI I.D. ¢ CLIENT I.D. MOISTURE

9110-340-1 Mw-32-5 21

9110-340-2 Mw-32-7 36

9110-~-340-3 MW-33-3 11

9110-340-4 MW-33-5 18

9110-340-5 MW-33-7 15

9110-340-6 MW-34-5 20

9110-340~7 MW-34-6 18

9110-340-8 MW-35-5 15

9110-340-9 MW-36-3 22

9110-340-10 MW-39-5 12

9110-340-11 MW-39-6 67

89110-340-12 MW-40-4 15

9110-340-13 MW~-40-5 73

I EE aGE = = - N .
. B -l =
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ATI I.D. # 9110-340
GENERAL CHEMISTRY ANAILYSIS
QUALITY CONTROL DATA
CLIENT : GEOENGINEERS, INC, MATRIX : SOIL
PROJECT # : 0161-13-Ré6€9
PROJECT NAME : UNOCAL -~ S55-5353 UNITS : %
SAMPLE DUP SPIKED SPIKE %
PARAMETER ATI I.D. _ RESULT RESULT RPD RESULT ADDED REC
MOISTURE 9110-340-12 15 14 7 N/A N/A N/A
% Recovery = (Spike Sample Result - Sample Result)
————————————————————————————————————— X 100
Spike Concentration
RPD (Relative % Difference) = (Sample Result - Duplicate Result)
—————————————————————————————————— x 100
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)! !\, Anolyﬁco”echnO'Ogie_S,lnc, 560 Naches Avenue. S.W., Suite 101, Renton, WA 98055, (206) 228-8335

ATI I.D. # 9110-344

November 21, 1991

GeoEngineers

GeoEngineers, Inc. NOV 21 19y

8410 154th Ave. N.E.

Redmond, WA 98052 Routing Ak%{?m; [
| B & I S

Attention : Norm Puri

Project Number : 0161-13-R69

Project Name : Unocal SS-5353

On QOctober 29, 1991, Analytical Technologies, Inc., received seven soil
samples for analysis. The samples were analyzed with EPA methodology
or equivalent methods as specified in the attached analytical schedule.

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

Ve W e Cins g,

onna M. McKinney Frederick W GrothKopp
Senior Project Manager Laboratory Manager
FWG/hal/elf
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l ATI I.D. # 9110-344
l | SAMPLE CROSS REFERENCE SHEET
LIENT : GEOENGINEERS, INC.
ROJECT # : 0161-13-R69
ROJECT NAME : UNOCAL SS-5353
‘TI # CLIENT DESCRIPTION DATE SAMPLED MATRIX
!110—344-1 MW-35-10 10/22/91 SOIL
110-344-2 MW-37-5 10/24/91 SOIL
110-344-3 MW-38-3 10/24/91 SOIL
110-344-4 MW-38-8 10/24/91 SOIL
110-344-5 MW-35-11 10/22/91 SOIL
9110-344-6 MW-37-6 10/24/91 SOIL
'110—344-7 MW-38-4 10/24/91 SOIL

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

iisposal date.

\ ' '
' B- 57
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ANALYTICAL SCHEDULE

CLIENT
PROJECT #
PROJECT NAME

GEOENGINEERS, INC.
0161-13-R69
UNOCAL SS-5353

—— —— ——— ————— T ———————————— — vk ] ] ] —— — — ———— YD Y P S A o, S T W i o

ANALYSIS TECENIQUE

BETX GC/PID
FUEIL HYDROCARBONS GC/FID
LEAD ICAP
MOISTURE GRAVIMETRIC
R = ATI - Renton

SD = ATI - San Diego

PFHX = ATI - Phoenix

PNR = ATI - Pensacola

FC = ATI - Fort Ceollins

SUB = Subcontract

ATI I.D. # 9110-344

EPA 8020
WA DOE WTPH-G
EPA 6010

CLP SOW TIIMO1.0
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' ATI I.D. % 9110-344
VOLATILE ORGANIC COMPOUNDS
l DATA SUMMARY
CLIENT ¢ GECENGINEERS, INC. DATE SAMPLED : N/A
ROJECT # s 0161-13-R69 DATE RECEIVED : N/A
ROJECT NAME : UNOCAL 8S-5353 DATE EXTRACTED : 10/29/91
LIENT I.D. : REAGENT BLANK DATE ANALYZED £ 10/29/91
SAMPLE MATRIX : SCIL UNITS : mg/Kg
PA METHOD : 8020 (BETX) DILUTION FACTOR : 1
SULTS BASED ON DRY WEIGHT
'SOMPOUNDS - RESULTS
ENZENE <Q.Q25
THYLBENZENE <0.025
OLUENE <0.025
TOTAL XYLENES <0.025

SURROGATE PERCENT RECOVERIES

ROMOFLUOROBENZENE §3 =



ATI I.D. # 9110-344

' é_!gAnoIyticoITechnologies,Inc.
VOLATILE ORGANIC COMPOUNDS
DATA SUMMARY
CLIENT GEOENGINEERS, INC.

PROJECT # : 0161-13-R69
PROJECT NAME : UNOCAL SS-5353
CLIENT I.D. : REAGENT BLANK
SAMPLE MATRIX : SOIL
EPA METHOD : 8020 (BETX)

0

RESULTS BASED ON DRY WEIGHT

DATE SAMPLED
DATE RECEIVED
DATE EXTRACTED
DATE ANALYZED
UNITS

DILUTION FACTOR

s ee

N/A

N/A
10/30/91
10/30/91
Tg/Kg

o ——— A ————— A — — — ——————— " — — T ———— T ———————— A — —— - — ———— T Y. . o e S W N S . S A AP S

BENZENE
ETHYLBENZENE
TOLUENE
TOTAL XYLENES

SURROGATE PERCENT RECOVERIES

BROMOFLUQOROBENZENE o

<0.025
<0.025
<0.025
<0.025

107

m
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l ATI I.D. # 9110-344
VOLATTLE ORGANIC COMPOUNDS
! DATA SUMMARY
LIENT : GEOENGINEERS, INC. DATE SAMPLED : N/A
&ROJECT # : 0161-13-R69 DATE RECEIVED : N/A
ROJECT NAME : UNOCAL SS-5353 DATE EXTRACTED : 10/31/91
LIENT I.D. : REAGENT BLANK DATE ANALYZED : 10/31/91
SAMPLE MATRIX : SOIL UNITS : mg/Kg
PA METHOD : 8020 (BETX) DILUTION FACTOR : 1
SULTS BASED ON DRY WEIGHT
IOMPOUNDS RESULTS -
_BENZENE <0.025
THYLBENZENE <0.025
OLUENE <0.025
TOTAL XYLENES <0.025

l‘

SURROGATE PERCENT RECOVERIES

ROMOFLUOROBENZENE 113

R Ey B B IOy o W P a8 e

B - 61
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ATI I.D. # 9110-344-1

VOLATILE ORGANIC COMPOUNDS
DATA SUMMARY

CLIENT GECENGINEERS, INC.
PROJECT # 0161-13~-R69
PROJECT NAME UNOCAL SS8-5353

CLIENT I.D. : MW-35-10
SAMPLE MATRIX : SOIL

EPA METHOD : 8020 (BETX)
RESULTS BASED ON DRY WEIGHT

A — — . . .  E —— . T Vo —— ————— o ——— e e i S S ————————— T —————— T T — T Sl Wy W W — — " S———— T .t ——

BENZENE
ETHYLBENZENE
TOLUERE
TOTAL XYLENES

T —— — —— ———— Y o DS M ———— —————— . A A A —— b ——

SURROGATE PERCENT RECOVERIES

BROMOFLUOROBENZENE

DATE SAMPLED
DATE RECEIVED
DATE EXTRACTED
DATE ANALYZED
UNITS

DILUTION FACTOR

<0.025

<0.025
0.055
0.11

58

ah % 8 25 24 2B

10/22/91
10/29/91
10/29/91
10/29/91
mg/Kg

BE A A AR &k am S mE am e

' . . ' \
. ! B - -
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. ATTI I.D. # 9110-344-2
VOLATILE ORGANIC COMPOUNDS

! DATA SUMMARY
LIENT : GEOENGINEERS, INC. ‘ DATE SAMPLED : 10/24/91
ROJECT # : 0161-13-R69 . DATE RECEIVED : 10/29/91
'ROJECT NAME : UNOCAL S8S-5353 DATE EXTRACTED : 10/29/91
LIENT I.D. : MW-37-5 DATE ANALYZED : 10/29/91

SAMPLE MATRIX : SOIL UNITS : mg/Kg
PA METHOD : 8020 (BETX) DILUTION FACTOR : 1
ESULTS BASED ON DRY WEIGHT

iOMPOUNDS RESULTS

- BENZENE 1.5

iTHYLBENZENE 8.9
OLUENE 16 D

TOTAL XYLENES 42 D

SURROGATE PERCENT RECOVERIES

ROMOFLUOROBENZENE 58

- d

i

Value from a ten fold diluted analysis.

- H .
fl H

B- 63
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ATI I.D. # 9110-344-3

VOLATILE ORGANIC COMPOUNDS

DATA SUMMARY

CLIENT : GEOENGINEERS, INC.
PROJECT # : 0161-13-R69
PROJECT NAME : UNOCAL SS-5353
CLIENT I.D. : MW-38-3

SAMPLE MATRIX : SOIL

EPA METHOD : 8020 (BETX)
RESULTS BASED ON DRY WEIGHT
COMPOUNDS

BENZENE

ETHYLBENZENE

TOLUENE

TOTAL XYLENES

SURROGATE PERCENT RECOVERIES

BROMOFLUOROBENZENE

DATE SAMPLED
DATE RECEIVED
DATE EXTRACTED
DATE ANALYZED
UNITS

DILUTION FACTOR

<0.025
<0.025
<0.025
<0.025

59

e 40 S8 08 AR Bp

10/24/91
10/29/91
10/29/91
10/29/91
ng/Kg

B - o

-y S e S = Ty A Ay
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' ATI I.D. # 9110-344-4

VOLATILE ORGANIC COMPOUNDS
DATA SUMMARY

10/24/91
10/29/91
10/30/91
10/30/91
mg/Kg

CLIENT : GEOENGINEERS, INC. DATE SAMPLED
_PROJECT # : 0161-13-R69 DATE RECEIVED
lEROJECT NAME : UNOCAIL SS8~5353 DATE EXTRACTED
"LIENT I.D. : MW-38-8 DATE ANALYZED
.SAMPLE MATRIX : SOIL ' UNITS
PA METHOD : 8020 (BETX) DILUTION FACTOR
SULTS BASED ON DRY WEIGHT
IOMPOUNDS RESULTS
ENZENE <0.025
:THYLBENZENE <0.025
OLUENE <0.025

TOTAL XYLENES <0.025

SURROGATE PERCENT RECOVERIES

ROMOFLUORCBENZENE 61

B - 65
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ATI I.D. # 9110-344-6

VOLATILE ORGANIC COMPOUNDS
DATA SUMMARY

CLIENT : GEOENGINEERS, INC. DATE SAMPLED
PROJECT # : 0161-13-R69 DATE RECEIVED
PROJECT NAME : UNOCAL §SS-5353 DATE EXTRACTED
CLIENT I.D. : MW-37-6 DATE ANALYZED
SAMPLE MATRIX : SOIL UNITS

EFA METHOD : 8020 (BETX) DILUTION FACTOR
RESULTS BASED ON DRY WEIGHT

COMPOUNDS RESULTS
BENZENE 0.11
ETHYLBENZENE 0.42

TOLUENE 1.3

TOTAYL. XYLENES 2.8

SURROGATE PERCENT RECOVERIES

BROMOFLUOROBENZENE F

F

out of limits due to matrix interference.

" #2 B8 ¥0 44 M

10/24/91
10/29/91
10/29/91
11/01/91
mg/Kg

E Ml N aE
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ATI I.D. # 9110-344

] VOLATILE ORGANIC COMPOUNDS
= QUALITY CONTROL DATA

LIENT t GEOENGINEERS, INC. SAMPLE I.D. # : 9110-369-3

ROJECT # : 0161-13-R69 DATE EXTRACTED : 10/30/91
‘PROJECT NAME : UNOCAL S5-5353 DATE ANALYZED : 10/30/91
EPA METHOD : 8020 (BETX) UNITS : mg/Kg

AMPLE MATRIX : SOIL

DUP. DUP.
SAMPLE SPIKE SPIKED % SPIKED %

COMPOUNDS RESULT ADDED RESULT REC. SaMPLE REC. RPD
lENZENE <0.025 1.00 0.680 68 06.726 73 7
TCLUENE <0.025 1.00 0.688 69 0.758 76 10
l‘OTAL XYLENES <0.025 2.00 1.45 73 1.59 80 9
iRecovery = (Spike Sample Result - Sample Result)

L T X 100

7 Spike Concentration
lPD (Relative % Difference) = | (Spike Result - Duplicate Result )|

------------------------------------ X 100

I B - 67
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ATI I.D. # 9110-344

VOIATILE ORGANIC COMPOUNDS
QUALITY CONTROL DATA

CLIENT : GEOENGINEERS, INC. SAMPLE I.D. # : BLANK SPIKE
PROJECT # : 0161-13-R69 DATE EXTRACTED : 10/29/91
PROJECT NAME : UNOCAL SS-5353 DATE ANALYZED : 10/29/91
EPA METHOD : 8020 (BETX) UNITS : mg/Kg
SAMPLE MATRIX : SOIL
DUP. DUP.

SAMPLE SPIKE SPIKED % SPIKED %
COMPOUNDS RESULT ADDED RESULT REC. SAMPLE REC. RPD
BENZENE . <0.025 1.00 0.810 91 0.909 91 0
TOLUENE <0.025 1.00 0.936 94 0.967 97 3
TOTAL XYLENES <0.025 2.00 1.85 93 1.90 95 3

%Recovery = (Spike Sample Result - Sample Result)

Spike Concentration

il

RPD (Relative % Difference) | {(Spike Result - Duplicate Result )|
------------------------------------ X 100

Average Result

B - 68
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LIENT
IEROJECT #

ROJECT NAME
EPA METHOD

'AHPLE MATRIX

lENZ ENE

TOLUENE

‘PD (Relative

: 0161-13-R69 DATE EXTRACTED 10/31/91

: UNOCAL S8§8-5353 DATE ANALYZED : 10/31/91

: 8020 (BETX) UNITS : mg/Kg

¢ SOIL

DUP. DUP.
SAMPLE SPIKE SPIKED % SPIKED %
RESULT ADDED RESULT REC. SAMPLE REC. RPD
<0.025 1.00 0.807 81 0.771 77 5
<0,025 1.00 0.841 84 0.890 89 6
<Q.025 2.00 1.82 91 1.85 93 2
Recovery = (Spike Sample Result - Sample Result)
------------------------------------- X 100
Spike Concentration
% Difference) = | (Spike Result - Duplicate Result )|
------------------------------------ X 1060

OTAL XYLENES

ﬂk, AnalyticalTechnologies, Inc.

13

VOLATILE ORGANIC COMPOUNDS
QUALITY CONTROL DATA

GEOENGINEERS, INC,

SAMPILE I.D. #

ATY YI.D. #

9110-344

BLANK SPIKE

Average Result

B-69
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ATI I.D. # 9110-344

TOTAL PETROLEUM HYDROCARBONS
DATA SUMMARY

CLIENT : GEOENGINEERS, INC. DATE SAMPLED : N/A
PROJECT # : 0161-13-R69 DATE RECEIVED : N/A
PROJECT NAME : UNOCAIL. SS-5353 DATE EXTRACTED : 10/29/91
CLIENT I.D. : REAGENT BLANK DATE ANALYZED 3 10/29/91
SAMPLE MATRIX : SOIL UNITS : mg/Kg
METHOD : TPH GASOLINE DILUTION FACTOR : 1
COMPOUNDS RESULTS

FUEL HYDROCARBONS <5

HYDROCARBON RANGE BENZENE TO NAPHTHALENE
HYDROCARBON QUANTITATION USING GASOLINE
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' ATT I.D. # 9110-344-1

TOTAL PETROLEUM HYDROCARBONS
DATA SUMMARY

CLIENT : GEOENGINEERS, INC. DATE SAMPLED : 10/22/91
ROJECT # : 0161-13-R69 DATE RECEIVED : 10/29/91
EROJECT NAME : UNOCAL SS-5353 DATE EXTRACTED : 10/29/91
LIENT I.D. : MW-35-10 DATE ANALYZED : 10/29/91
SAMPLE MATRIX : SOIL UNITS : mg/Kg
rETHOD : TPH GASOLINE DILUTION FACTOR : 1
tompounns RESULTS
EL HYDROCARBONS <5
igDROCARBON RANGE BENZENE TO NAPHTHALENE
YDROCARBON QUANTITATION USING GASOLINE
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ATI I.D. # 9110-344-2

TOTAL PETROLEUM HYDROCARBONS
DATA SUMMARY

CLIENT : GEOENGINEERS, INC. DATE SAMPLED : 10/24/91
PROJECT # : 0161-13-R69 DATE RECEIVED : 10/29/91
PROJECT NAME : UNOCAL SS-5353 DATE EXTRACTED : 10/29/91
CLIENT I.D. : MW-37-5 DATE ANALYZED : 10/30/91
SAMPLE MATRIX : SOIL UNITS : mg/Kg
METHOD : TPH GASOLINE DILUTION FACTOR : 1
COMPOUNDS RESULTS

FUEL HYDROCARBONS 80 A
HYDROCARBON .RANGE BENZENE TO NAPHTHALENE
HYDROCARBON QUANTITATION USING GASOLINE
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l ATI I.D. # 9110-344-3

TOTAL PETROLEUM HYDROCARBONS
DATA SUMMARY

CLIENT : GEOENGINEERS, INC. DATE SAMPLED : 10/24/91
ROJECT # : 0161-13-R69 DATE RECEIVED : 10/29/91
EROJECT NAME : UNOCAL SS-5353 DATE EXTRACTED : 10/29/91
LIENT I.D. : MW-38-3 DATE ANALYZED : 10/30/91
SAMPLE MATRIX : SOIL UNITS : mg/Kg
'IETHOD : TPH GASOLINE DILUTION FACTOR : 1
tOMPOUNDS RESULTS
UEL HYDROCARBONS <5
iYDROCARBON RANGE BENZENE TO NAPHTHALENE
YDROCARBON QUANTITATION USING GASOLINE
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ATI I.D. # 9110-344-4

TOTAL PETROLEUM HYDROCARBONS
DATA SUMMARY

CLIENT : GEOENGINEERS, INC.
PROJECT # : 0161-13-R69
PROJECT NAME : UNOCAL 85-5353
CLIENT I.D. T MW-38-8

SAMPIE MATRIX : SOIL

METHOD : TPH GASOLINE
COMPOUNDS

FUEL HYDROCARBONS
HYDROCARBON RANGE
HYDROCARBON QUANTITATION USING

DATE SAMPLED
DATE RECEIVED
DATE EXTRACTED
DATE ANALYZED
UNITS

DILUTION FACTOR

<5

8 4% a0 99 44 s

10/24/91
10/29/91
10/29/91
10/30/91
mg/Kg

—— — — ——— A A ——————— T —————————— " T 5 S P o o

BENZENE TO NAPHTHALENE

GASOLINE
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AnclyticalTechnologies,Inc.
ATI I.D. # 9110-344-6

-

TOTAL PETROLEUM HYDROCARBONS
DATA SUMMARY

CLIENT : GEOENGINEERS, INC. DATE SAMPLED : 10/24/91
ROJECT # : 0161-13-R69 DATE RECEIVED : 10/29/91
'EROJECT NAME : UNOCAL SS-5353 DATE EXTRACTED : 10/29/91
LIENT I.D. : MW-37-6 DATE ANALYZED : 11/01/91
 SAMPLE MATRIX : SOIL UNITS : mg/Kg
‘IrETHon : TPH GASOLINE DILUTION FACTOR : 1
l':*ompomms RESULTS
EL HYDROCARBONS 7
ESDROCARBON RANGE BENZENE TO NAPHTHALENE
YDROCARBON QUANTITATION USING GASOLINE
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ATI I.D. # 9110-344

TOTAL PETROLEUM HYDROCARBONS
QUALITY CONTROL DATA

CLIENT : GECENGINEERS, INC. SAMPLE I.D. # : BLANK SPIKE
PROJECT # : 0161-13-R69 DATE EXTRACTED : 10/29/91
PROJECT NAME : UNOCAL SS-5353 DATE ANALYZED : 10/29/91
EPA METHOD : TPH GASOLINE UNITS : mg/Kg
SAMPLE MATRIX : SOIL
DUP. DUP.
SAMPLE SPIKE SPIKED % SPIKED %
COMPOUNDS RESULT ADDED RESULT REC. SAMPLE REC. RPD
FUEL HYDROCARBONS
(GASOLINE) <5.0 100 104 104 107 107 3
%Recovery = (Spike Sample Result - Sample Result)
————————————————————————————————————— X 100
Spike Concentration

RPD (Relative % Difference) = | (Spike Result - Duplicate Result )|

———————————————————————————————————— x 100
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l | : ATI I.D. # 9110-344

METALS ANALYSIS

CLIENT : GEOENGINEERS, INC. MATRIX : SOIL
ROJECT # ¢ 0161-13-R69
OJECT NAME : UNOCAL S5-5353
LEMENT DATE PREPARED DATE ANALYZE

AD 11/05/91 -~ 11/06/91

-—-mu—ﬁ---—%
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ATI I.D. # 9110-344

METALS ANALYSIS
DATA SUMMARY

CLIENT : GEOENGINEERS, INC. MATRIX : SOIL
PROJECT # : 0161-13-R69

PROJECT NAME : UNOCAL SS-5353 UNITS : mg/Kg

ATT I.D. # CLIENT I.D. LEAD'

9110-344-3 MW-38-3 - 130

REAGENT BLANK - <1.5
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. ATTI I.D. # 9110-344

METALS ANALYSIS
l QUALITY CONTROL DATA
LIENT

: GEOENGINEERS, INC. MATRIX : SOIL
ROJECT # : 0161-13-R69
ROJECT NAME : UNOCAL SS-5353 UNITS : mg/Kg
SAMPLE DUP SPIKED SPIKE %
LEMENT ATI I.D. RESULT RESULT RPD RESULT ADDED REC
IEAD 9110-340-12 2.0 2.2 10 241 287 83

Recovery = (Spike Sample Result - Sample Result) _
-— - ————— e X 100
Spike Concentration

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

- A R ) BN BN GN BN EN AR R B e
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CLIENT
PROJECT #
PROJECT NAME

GENERAL CHEMISTRY ANALYSIS

: GEOENGINEERS, INC.
: 0161-13-R6&9
: UNOCAL SS5-5353

MOISTURE

MOISTURE
(SAMPLE -6)

I.D. # 9110-344

MATRIX : SOIL

T ———— T ——— ———

10/30/91

11/04/91
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I ATI I.D. # 9110-344
GENERAL CHEMISTRY ANALYSIS
. DATA SUMMARY
CLIENT : GEOENGINEERS, INC. MATRIX : SOIL
tROJECT 4 : 0161-13-R69
ROJECT NAME : UNOCAL SS-5353 UNITS : %
TI I.D. # CLIENT I.D. MOISTURE
t110—344—1 MW-35-10 16
110-344-2 MW-37-5 79
9110-344-3 MW-38-3 22
110-344-4 MW-38-8 11

110-344-6 MW-37-6 67

B S BN OE BN TN Mk EE e
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ATI I.D. # 9110-344

GENERAL CHEMISTRY ANALYSIS
QUALITY CONTROL DATA

CLIENT : GEQENGINEERS, INC. MATRIX : SOIL
PROJECT # : 0161-13-R69
PROJECT NAME : UNOCAL §SS-5353 UNITS : %

SAMPLE DUP SPIKED SPIKE %
PARAMETER ATI I.D. RESULT RESULT RPD RESULT ADDED REC
MOISTURE 9110-344-3 22 21 5 N/A N/A N/A
MOISTURE 9111-005-26 9.1 11 19 N/a N/A N/A

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

RPD (Relative % Difference) = (Sample Result - Duplicate Result)
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ATI I.D. # 9111-021

November 15, 1991 Gooknginesrs
NOV 1g 1991
GeoEngineers, Inc. | -Ti‘.’.’f??...__,.../E%é::H:ﬁ:j:::f"“:::B

B410 154th Ave N.E. File
Redmond, WA 98052

Attention : Norm Puri

Project Number : 161-13-R69

Project Name : Unocal Westlake & Mercer

on November 1, 1991, Analytical Technologies, Inc., received 11 soil
samples for analysis. The samples were analyzed with EPA methodology
or equivalent methods as specified in the attached analytical schedule.

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

onna M. McKinhéey Frederick W. Grothkopp
Senior Project Managér Laboratory Manager
FWG/hal/ew
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ATI T.D. # 9111i-021

SAMPLE CROSS REFERENCE SHEET

CLIENT ¢ GEOENGINEERS, INC.
PROJECT # : 161-13-R69
PROJECT NAME : UNOCAL WESTLAKE & MERCER

ATI # CLIENT DESCRIPTION DATE SAMPLED MATRIX
9111-021-1 MW-41-3 106/28/91 S0IL
9111-021-2 MW-41-7 10/28/91 S0IL
9111~021-3 MW-42-5 10/28/91 SOIL
9111~021-4 MW-42-9 10/28/91 - S0IL
9111-021-5 MW-43-4 i0/29/91 S0OIL
9111-021-6 MW-43-7 10/29/91 SOIL
9111-021-7 MW-44-5 10/29/91 SOIL
9111-021-8 MW-45-3 10/29/91 S0I1L
9111-021-9 MW-45-5 l1c/29/91 SOIL
9111-021-10 MW-46-3 10/30/91 SOTIL
2111-021-11 MW-47-3 10/30/91 SOI1L
----- TOTALS ——~———
MATRIX # SAMPLES
S0IL 11

- —— — e T ———————— > ff

The samples from this project will be disposed of in thirty (30) days
from the date of the report. If an extended storage period is required,
please contact our sample control department before the scheduled
disposal date.
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ATI I.D. # 9111-021
ANALYTICAL SCHEDULE

CLIENT : GEOENGINEERS, INC.
PROJECT # ! 161-13-R69
PROJECT NAME : UNOCAL WESTLAKE & MERCER

I ANALYSIS TECHNIQUE REFERENCE LAB
l BETX i GC/PID EPA 8020 R

FUEL HYDROCARBONS GC/FID EPA 8015 MODIFIED R
I TOTAL PETROLEUM HYDROCARBONS GC/FID WA DOE WTPH-G R
I LEAD ICAP EPA 6010 R

MOISTURE GRAVIMETRIC CLP SOW IIMO1.0 R
! R = ATI - Renton

SD = ATI - San Diego

PHX = ATI - Phoenix

PNR = ATI - Pensaccla

FC = ATI - Fort Collins

SUB = Subcontract



/J, kﬁ AnolyticolTechnologies, Inc.

ATI I.D. # 92111-021

VOLATILE ORGANIC COMPOUNDS
DATA SUMMARY

CLIENT : GEOENGINEERS, INC. DATE SAMPLED : N/A
PROJECT # : 161-13-R69 DATE RECEIVED : N/A
PROJECT NAME : UNOCAL WESTLAKE & MERCER DATE EXTRACTED : 11/04/91
CLIENT I.D. : REAGENT BLANK DATE ANALYZED : 11/04/91
SAMPLE MATRIX : SOIL UNITS : mg/Kg
EPA METHOD : 8020 (BETX) DILUTION FACTOR : 1
RESULTS BASED ON DRY WEIGHT

COMPOUNDS RESULTS

BENZENE <0.025

ETHYLBENZENE , <0.025

TOLUENE <0.025

TOTAL XYLENES <0.025

SURROGATE PERCENT RECOVERIES

BROMOFLUOROBENZENE 85



/,A AnalyticolTechnologies, nc.

b “

l ATI I.D. # 9111-021
. VOLATILE ORGANIC COMPOUNDS
I DATA SUMMARY
CLIENT : GEOENGINEERS, INC. DATE SAMPLED : N/a
PROJECT # : 161-13-R69 DATE RECEIVED : N/A
IPROJECT NAME : UNOCAL WESTLAKE & MERCER DATE EXTRACTED : 11/06/91
CLIENT I.D. : REAGENT BLANK DATE ANALYZED : 11/06/91
SAMPLE MATRIX : SOIL UNITS : mg/Kg
lEPA METHOD : 8020 (BETX) DILUTION FACTOR : 1
RESULTS BASED ON DRY WEIGHT i
ICOMPOUNDS RESULTS
BENZENE <0.025
I ETHYLBENZENE : <0.025
TOLUENE <0.025
TOTAL XYLENES <0.025

SURROGATE PERCENT RECOVERIES

I BROMOFLUOROBENZENE 74




/J! i\, AnalyticalTechnologies,Inc.

ATI I.D. # 9111-021-1

VOLATILE ORGANIC COMPOUNDS
DATA SUMMARY

CLIENT : GEOENGINEERS,
PROJECT # 161-13-R69
PROJECT NAME

CLIENT I.D. MW~41-3

SAMPLE MATRIX : SOIL
EPA METHOD : 8020 (BETX)
RESULTS BASED O

e . —— A ———— — T — o [ e} o T T s T o S T T o T i, (L i s e 5 S5

e e e o T o S T . T i T e o A o T T T T T T T S | S S i S s S S T A

BENZENE
ETHYLBENZENE
TOLUENE
TOTAL XYLENES

INC.

" UNOCAL WESTLAKE & MERCER.

SURROGATE PERCENT RECCOVERIES

BROMOFLUOROBENZENE

B-90

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

<0.040
<0.,040
<0.040
<0.040

71

S B8 A8 B B4 48

10/28/91
11/01/91
11/06/91
11/06/91
Tq/Kg

————— e —— —



/! Ak AnalvlicclTechnologies,!nc.
ATI I.D. # 9111-021-3

VOLATILE ORGANIC COMPOUNDS
DATA SUMMARY

CLIENT : GEOENGINEERS, INC. DATE SAMPLED : 10/28/91
PROJECT # : 161-13-R69 DATE RECEIVED : 11/01/91
PROJECT NAME : UNOCAL WESTLAKE & MERCER DATE EXTRACTED : 11/06/91
CLIENT I.D. : MW-42-5 DATE ANALYZED : 11/06/91
SAMPLE MATRIX : SOIL UNITS : mg/Kg
EPA METHOD : 8020 (BETX) DILUTION FACTOR : 1
RESULTS BASED ON DRY WEIGHT

h A — P S —— e . S ek S o S A S Mo S T T —— g —— —— A i S S —— S T A S T ——— e T o S L ——_ ks S S

——————— ———————— —————

o ——— v —— ————— T — T —— T (o ey S oy S S ————— . ——

BENZENE 0.20
ETHYLBENZENE <0.025
TOLUENE : <0.025
-~ TOTAL XYLENES <0.025

SURROCGATE PERCENT RECOVERIES

BROMOFLUOROBENZENE 63

B-91



/! .\k AnalyticalTechnologies, In:.

ATI I.D. # 9111-021-4

VOLATILE ORGANIC COMPOUNDS
DATA SUMMARY

CLIENT : GEOENGINEERS, INC. DATE SAMPLED
PROJECT # : 161-13-R&9 DATE RECEIVED
PROJECT NAME : UNOCAL WESTLAKE & MERCER DATE EXTRACTED
CLIENT I.D. : MW-42-9 DATE ANALYZED
SAMPLE MATRIX : SOIL UNITS

EPA METHOD : 8020 (BETX) DILUTION FACTOR
RESULTS BASED ON DRY WEIGHT

COMPOUNDS RESULTS
BENZENE <0.025
ETHYLBENZENE <0.025

TOLUENE <0.025

TOTAL XYLENES _ <0.025

SURROGATE PERCENT RECOVERIES

BROMOFLUOROBENZENE 61

[T I T N T I Y ]

10/28/91
11/01/91
11/04/91
11/05/91
mg/Kg

s

S—_—

. e



ATI I.D. # 9111-021-5

. ). !k AnalyvticalTechnologies, Inc.

VOLATILE ORGANIC COMPOUNDS
DATA SUMMARY

CLIENT : GEOENGINEERS, INC. DATE SAMPLED : 10/29/91
PROJECT # : 161-13-R69 DATE RECEIVED : 11/01/91
PROJECT NAME : UNOCAL WESTLAKE & MERCER DATE EXTRACTED : 11/04/91
CLIENT I.D. : MW-43-4 DATE ANALYZED : 11/04/91
SAMPLE MATRIX : SOIL UNITS : mg/Kg
EPA METHOD : 8020 (BETX) DILUTION FACTOR : 1
RESULTS BASED ON DRY WEIGHT

. COMPOUNDS RESULTS
BENZENE <0.025

ETHYLBENZENE <0.025
TOLUENE <D.025
TOTAL XYLENES <0.025

SURROGATE PERCENT RECOVERIES

BROMOFLUOROBENZENE 60

-
'

.r
l
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ATI I.D. # 9111-021-6

VOLATILE ORGANIC COMPOUNDS

o —— A P ——— S S S — o T —— T S o e T S S T S S G S S R S T e S D 4 . S SO S S ke £ =

P —— — T 7+ . - ——— " {—— ————— e} {7 (T . S o T S S S T T Tl MY S S T S S o i SO S S S S s ol L S o S 8

CLIENT : GEQENGINEERS,
PROJECT # : 161-13-R69
PROJECT NAME :

CLIENT I.D. : MW-43-7
SAMPLE MATRIX : SOIL

EPA METHOD : 8020 (BETX)
RESULTS BASED ON DRY WEIGHT
COMPOUNDS

BENZENE

ETHYLBENZENE

" TOLUENE

TOTAL XYLENES

INC.

DATA SUMMARY

UNOCAL WESTLAKE & MERCER

SURROGATE PERCENT RECOVERIES

BROMOFLUOROBENZENE

DATE SAMPLED
DATE RECEIVED
DATE EXTRACTED
DATE ANALYZED
UNITS

DILUTION FACTOR

<0.069
<0.069
<0.069
<0.069

58

8 #8 ey 33 45 wm

10/29/91
11/01/91
11/04/91
11/04/91
mg/Kg

) i 45 & wm B @

oo

P
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' ATI I.D. # 9111-021~7

VOLATILE ORGANIC COMPOUNDS

" DATA SUMMARY
CLIENT : GEOENGINEERS, INC. DATE SAMPLED : 10/29/91
PROJECT # : 161-13-R69 DATE RECEIVED : 11/01/91
PROJECT NAME : UNOCAL WESTIAKE & MERCER DATE EXTRACTED : 11/04/91
CLIENT I.D. ¢! MW-44-5 DATE ANALYZED : 11/04/91
SAMPLE MATRIX : SOIL UNITS : mg/Kg
‘EgA METHOD : 8020 (BETX) DILUTION FACTOR : 1
SULTS BASED ON DRY WEIGHT

s o —— o T o - S S — e S T S T e S v S v A S — T SN S T o S S G S T S e S S S Sl S S S S T S - e . ——— —

o o — A e T S EA g S ——— i — e S S — A A T T S ——— L S S s A e T S — T S —— " ————

BENZENE <0.025
ETHYLBENZENE <0.025
TOLUENE <0.025
TOTAL XYLENES <0.025

SURROGATE PERCENT RECOVERIES

BROMOFLUOROBENZENE 60

b
t
;
[
'
'
’
'
i
i
1
!
.
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11

ATI I.b. # 9111-021-8

VOLATILE ORGANIC COMPOUNDS
DATA SUMMARY

A T o T T i . T T T 0 T S o . . S S o Al TR e S S o e R PSS S e e

o ————— e — — T T o A T — ok T T (o o . . o T e P o S o S T S ] P S S S k. A UL S S S S s e S S S ==

CLIENT : GEOENGINEERS, INC.
PROJECT # : 161-13~R69
PROJECT NAME : UNOCAL WESTLAKE & MERCER
CLIENT I.D. : MW-45-3

SAMPLE MATRIX : SOIL

EPA METHOD : 8020 {BETX)
RESULTS BASED ON DRY WEIGHT
COMPOUNDS

" BENZENE

ETHYLBENZENE

TOLUENE

TOTAL XYILENES

SURROGATE PERCENT RECOVERIES

BROMOFLUORCBENZENE

DATE SAMPLED
DATE RECEIVED
DATE EXTRACTED
DATE ANALYZED
UNITS

DILUTION FACTOR

6.1
63
56
370

72

10/29/91
11/01/91
11,/04/91
11/05/91
ng/Kg

50

P

~

L

= oD O o & S



II&&;

ATI I.D.

VOLATILE ORGANIC COMPOUNDS

lp 12
) \ AnalylicalTechnologies,inc.
' DATA SUMMARY

.. CLIENT GEOENGINEERS, INC.

ROJECT # 161-13-R69 :
JPPROJECT NAME UNOCAL WESTLAKE & MERCER
" CLIENT I.D. MW-45-5

AMPLE MATRIX : SOIL
PA METHOD : 8020 (BETX)
0

: SULTS BASED ON DRY WEIGHT

DATE SAMPLED
DATE RECEIVED
DATE EXTRACTED
DATE ANALYZED
UNITS

DILUTION FACTOR

it —————— ——— T T . T = T e S e S S ———————————

BENZENE
THYLBENZENRE

®TOLUENE
TOTAL XYLENES

SURROGATE FPERCENT RECOVERIES

BROMOFLUOROBENZENE

F = gut of limits due to matrix interference.

MR AN 2D W = = @ 8

B-97

# 9111-021-9

10/29/91
11/01/91
11/06/91
11/06/91
mg/Kg

a9 BE 4¢P WE AR
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)! g\ AnalyticalTechnologies, Inc.

ATI I.D. # 9111-021-10

VOLATILE ORGANIC COMPOUNDS

DATA SUMMARY

— e . o S o . . A S S T T T S S ] . T —— T " T S S Y S o S S S S L G e i WP S S S MM LSS S S S S R e e e

o ———— o o o " 7. A S ——— T — = T b S . ey . S S S S S Sl PR ST S S S A L S GO S S . AL S s v e S

CLIENT : GEOENGINEERS, INC.
PROJECT # : 161-13-R69

PROJECT NAME : UNOCAL WESTLAKE & MERCER
CLIENT I.D. : MW-46-3

SAMPLE MATRIX : SOIL

EPA METHOD : 8020 (BETX)

RESULTS BASED ON DRY WEIGHT

COMPOUNDS

BENZENE

ETHYLBENZENE

TOLUENE

TOTAL XYLENES

SURRCGATE PERCENT RECOVERIES

BROMOFLUORCBENZENE

DATE SAMPLED
DATE RECEIVED
DATE EXTRACTED
DATE ANALYZED
UNITS

DILUTION FACTOR

<0.025
<0.025
<0.025
<0.025

62

W BE AT BE wE 48

10/30/91
11/01/91
11/04/91
11/04/91
Tg/Kg
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}! !\ AnclyticaiTechnologies,Inc.

§ ATI I.D. # 9111-021

Average Result

E N g

B-99

1 VOLATILE ORGANIC COMPOUNDS
QUALITY CONTROL DATA
w CLIENT : GEOENGINEERS, INC. SAMPLE I.D. # : BLANK SPIKE
': PROJECT # : 161-13-RE9 DATE EXTRACTED : 11/04/91
PROJECT NAME : UNOCAL WESTLAKE & MERCER DATE ANALYZED : 11/04/91
_ EPA METHOD : 8020 (BETX) UNITS : mg/Kg
' SAMPLE MATRIX : SOIL
i DUP. DUP
SAMPIE SPIKE SPIKED % SPIKED %
¥ COMPOUNDS RESULT ADDED RESULT REC. SAMPLE REC. RFPD
'J BENZENE <0.025 1.00 0.694 69 0.740 74 6
TOLUENE <0.025 1.00 0.814 81 0.825 83 1
5 ;TOTAL XYLENES <0.025 2.00 1.70 85 - 1.73 87 2
$Recovery = (Spike Sample Result - Sample Result)
————————————————————————————————————— x 100
Spike Concentration
RPD (Relative % Difference) = | (Spike Result - Duplicate Result )
------------------------------------ x 100
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)! ﬁk AnclyticolTechnologies,Inc.

ATI I.D. # 91

VOLATILE ORGANIC COMPOUNDS
QUALITY CONTROL DATA

B - 100

Average Result

11-021

CLIENT : GEOENGINEERS, INC. SAMPLE I.D. # { BLANK SPIKE
PROJECT # : 161-13-R69 DATE EXTRACTED : 11/06/91
PROJECT NAME : UNOCAL WESTLAKE & MERCER DATE ANALYZED : 11/06/91
" EPA METHOD : 8020 (BETX) UNITS : mg/Kg
SAMPLE MATRIX : SOIL
CUP. DUP.
SAMPLE SPIKE SPIKED % SPIKED %
COMPOUNDS RESULT ADDED RESULT REC. SAMPLE REC. RPD
BENZENE <0.02% 1.00 0.798 80 0.797 80 0
TOLUENE <0.025 1.00 0.890 89 0.845 85 5
TOTAL XYLENES <0.025 2.00 1,73 87 1.70 85 2
$Recovery = (Spike Sample Result - Sample Result)
————————————————————————————————————— ¥ 100
Spike Concentration
RPD (Relative % Difference) = | (Spike Result - Duplicate Result )|
------------------------------------ x 100

,__._... — Np— “ , A_\

-~
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k AnalyticolTechnologies,Inc.
ATI I.D. # 9111-021

FUEL HYDROCARBONS
DATA SUMMARY

CLIENT : GEOENGINEERS, INC. DATE SAMPLED : N/A
PROJECT # : 161-13-R69 DATE RECEIVED : N/A
PROJECT NAME : UNOCAL WESTLAKE & MERCER DATE EXTRACTED : 11/01/91
“CLIENT I.D. : REAGENT BLANK DATE ANALYZED : 11/02/91
=SAMPLE MATRIX : SOIL UNITS : mg/Kg
METHOD : 8015 (MODIFIED) DILUTION FACTOR : 1
\_—-
iICOMPOUNDs RESULTS
FUEL HYDROCARBONS <5
YDROCARBON RANGE c7 - C12
HYDROCARBON QUANTITATION USING GASOLINE
IFUEL HYDROCARBONS <5
'HYDROCARBON RANGE , C12 - C24

. HYDROCARBON QUANTITATION USING DIESEL

N . H L i H

B-101
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)! ;\ AnclyticolTechnologies,inc.

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

—_——-—-——a—-———————.--———-———————--—————-—-——-n-'————_---”-—————————-‘—————————-

—— AL . S ——— T T T A S S G S W S ——— A St S U S S N S M . T S W O ol ik P S S S . . S ", S5 55 22

FUEL HYDROCARBONS
DAT2Z SUMMARY

GEOENGINEERS, INC.
161-13-R69

UNOCAL WESTIAKE & MERCER
REAGENT BLANK

SOTL

8015 (MODIFIED)

FUEL HYDROCARBONS
HYDROCARBON RANGE
HYDROCARBON QUANTITATION USING

FUEL HYDROCARBONS
HYDROCARBON RANGE
HYDROCARBON QUANTITATION USING

B - 102

ATI I.D. # 9111-021

DATE SAMPLED : H/A
DATE RECEIVED : N/A
DATE EXTRACTED : 11/04/91
DATE ANALYZED : 11/04/91
UNITS : mg/Kg
DILUTION FACTOR : 1
RESULTS

<5

c7 - C12

GASOLINE

<5

Cclz — C24

DIESEL

]
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ATI I.D. # 9111-021-2

N ) J.\ AnalyticalTechnologies,!nc.
i

FUEL HYDROCARBONS
DATA SUMMARY

CLIENT : GEOENGINEERS, INC. DATE SAMPLED : 10/28/91
PROJECT # :+ 161-13-R69 DATE RECEIVED : 11/01/91
PROJECT NAME : UNOCAL WESTLAKE & MERCER 'DATE EXTRACTED : 11/04/91
" CLIENT I.D. : MW-41-7 DATE ANALYZED : 11/05/91
. SAMPLE MATRIX : SOIL UNITS : mg/Kg
METHOD : 8015 (MODIFIED) DILUTION FACTOR : 1
l COMPOUNDS RESULTS
FUEL HYDROCARBONS <5
 HYDROCARBON RANGE c7 - ci2
¥ HYDROCARBON QUANTITATION USING GASOLINE
]} FUEL HYDROCARBONS 42 *
' HYDROCARBON RANGE c12 - C24
HYDROCARBON QUANTITATION USING DIESEL

% Sample chromatogram indicates a petroleum hydrocarbon-like contamination
'heavier than diesel.

- N am

B - 103
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é AnalticalTechnologies,Inc.

ATI I.D. # 9111-021-5

FUEL HYDROCARBONS
DATA SUMMARY

CLIENT : GEOENGINEERS, INC. DATE SAMPLED : 10/28/91
PROJECT # : 161-13-R69 DATE RECEIVED : 11/01/91
PROJECT NAME : UNOCAL WESTLAKE & MERCER DATE EXTRACTED : 11/04/91
CLIENT I.D. : MW-43-4 DATE ANALYZED : 11/05/91
SAMPLE MATRIX : SOIL UNITS : ng/Kg
METHOD : 8015 (MODIFIED) DILUTION FACTOR : 1
COMPOUNDS RESULTS

FUEL HYDROCARBONS <5

HYDROCARBON RANGE Cc7 - Cl2

HYDROCARBON QUANTITATION USING GASOLINE

FUEL HYDRCCARBONS <5

HYDROCARBON RANGE Ccl2 - C24

HYDROCARBON QUANTITATION USING DIESEL

H . b - 5 ¥ .
L . . - -

My R
e -
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. )! Ak AnclyticaiTechnologies, Inc.

' ATT I.D. # 9111-021-7
FUEL HYDROCARBONS
" : DATA SUMMARY
_ CLIENT : GEOENGINEERS, INC. DATE SAMPLED . 10/29/91
PROJECT # : 161-13-R69 DATE RECEIVED : 11/01/91
' PROJECT NAME : UNOCAL WESTIAKE & MERCER DATE EXTRACTED : 11/04/91
CLIENT I.D. : MW-44-5 DATE ANALYZED : 11/05/91
+a SAMPLE MATRIX : SOIL UNITS : mg/Kg
@ METHOD : 8015 (MODIFIED) DILUTTON FACTOR : 1
:I COMPOUNDS : RESULTS
FUEL HYDROCARBONS <5
HYDROCARBON RANGE 7 - C12
' HYDROCAREON QUANTITATION USING GASOLINE
B FUEL HYDROCARBONS <5
' HYDROCARBON RANGE cl2 - c24
HYDROCARBON QUANTITATION USING DIESEL

B - 105
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)! A\ AnalyticclTechnologies, Inc.

FUEL HYDROCARBONS
DATA SUMMARY

——————————— — T —— —————— A ———————————————— e Y M P f—— . ——— — A Y ———————————————

CLIENT : GEOENGINEERS, INC.
PROJECT # ¢ 161-13-R69

PROJECT NAME : UNOCAL WESTLAKE & MERCER
CLIENT I.D. : MW-45-3

SAMPLE MATRIX : SOIL

METHOD : 8015 (MODIFIED)
COMPOUNDS

————————— T ——— . e e S T T T T S o ———— ———————— ;o ‘o P A S . T S S WL S —————— ———————

FUEL HYDROCARBONS
HYDROCARBON RANGE
HYDRCCARBON QUANTITATION USING

FUEL HYDROCARBONS
HYDROCARBON RANGE
HYDROCARBON QUANTITATION USING

ATI I.D. # 9111-021-8

DATE SAMPLED
DATE RECEIVED
DATE EXTRACTED
DATE ANALYZED
UNITS

DILUTION FACTOR

2,200
c7 - C12
GASOLINE

300 +*
cl2 - C24
DIESEL

B8 B9 44 ¢ 9 e

10/29/91
11/01/91
11/04/91
11/05/91
mg/Kg

* Sample chromatogram indicates a gasoline-like contamination and a

contamination heavier than diesel.

B - 106

_

-y .
-
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A AncivticolTechnologies, Inc.
ATI I.D. # 9111-021~-11

FUEL HYDROCARBONS
DATA SUMMARY

CLIENT : GEOENGINEERS, INC. DATE SAMPLED : 10/30/91
PROJECT # ¢ 161-13-R69 DATE RECEIVED : 11/01/91
- PROTECT NAME : UNOCAL WESTLAKE & MERCER DATE EXTRACTED : 11/01/91
CLIENT I.D. : MW-47-3 DATE ANALYZED : 11/02/91
SAMPLE MATRIX : SOIL UNITS ! mg/Kg
METHOD : 8015 (MODIFIED) DILUTION FACTOR : 1

' COMPOUNDS RESULTS
FUEL HYDROCARBONS <5
. HYDROCARBON RANGE _ c7 - Cl2
HYDROCARBON QUANTITATION USING GASOLINE

.\. FUEL HYDROCARBONS <5
HYDROCARBON RANGE Cl2 - C24
HYDROCARBON QUANTITATION USING "DIESEL

B - 107
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ATI I.D. 4 9111-021

FUEL HYDROCARBONS
QUALITY CONTRCL DATA

o — T — — ——— i e A G . . . e G0 A S ———————— ——— v ok ok el - ———————— i Aol P T W Y — A T —— T ————— T —— ——— o —

CLIENT ¢ GEOENGINEERS, INC.
PROJECT # : 161-13-R69
PROJECT NAME : UNOCAL WESTLAKE & MERCER
EPA METHOD : 8015 (MODIFIED)
SAMPLE MATRIX : SOIL

SAMPLE SPIKE
COMPOUNDS RESULT ADDED

FUEL HYDROCARBONS

SAMPLE I.D. # : 9110-378-8
DATE EXTRACTED : 11/01/91
DATE ANALYZED : 11/02/91
UNITS : mg/Kg
DUP. DUP.
SPIKED % SPIKED %

RESULT REC. SAMPLE REC. RPD

A S ———— A A P A L ———— T ———— = - - ———— — — — —— —— ik TS S Sy ———— — T — — i Hi S SN S S S W S S S e S — ————

{DIESEL) <5.0 500 499 100 502 100 1
%Recovery = (Spike Sample Result - Sample Result)
------------------------------------- x 100
Spike Concentration
RPD (Relative % Difference) = |(Spike Result - Duplicate Result )|
------------------------------------ x 100

B - 108

Average Result

i

" B e B e [ - L]

F

praes
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)! g\ AnalyticolTechnologies, Inc

' ATI I.D. # 9111-021

FUEL HYDROCARBONS
QUALITY CONTROL DATA

8 CLIENT : GEOENGINEERS, INC. SAMPLE I.D. # : 9111-010-1
PROJECT # : 161-13-R69 DATE EXTRACTED : 11/04/91
PROJECT NAME : UNOCAL WESTLAKE & MERCER DATE ANALYZED : 11/04/91

o EPA METHOD : B015 (MODIFIED) UNITS : mg/Kg

' SAMPLE MATRIX : SOIL
; DUP.  DUP.

J SAMPLE SPIKE SPIKED 3% SPIKED %

" COMPOUNDS RESULT ADDED RESULT REC. SAMPLE REC. RPD

" FUEL HYDROCARBONS

. (DIESEL) 120 500 585 93 853 87 6

I %¥Recovery = (Spike Sample Result - Sample Result)

————————————————————————————————————— x 100
. Spike Concentration
' RPD (Relative % Difference) = | (Spike Result - Duplicate Result )i
------------------------------------ ®x 100
l Average Result

B - 109
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ATI Y.D. # 9111-021

TOTAL PETROLEUM HYDROCARBONS
DATA SUMMARY

CLIENT : GEOENGINEERS, INC. DATE SABMFLED : N/A
PROJECT # : 161-13-R69 DATE RECEIVED : N/A
PROJECT NAME : UNOCAL WESTLAKE & MERCER DATE EXTRACTED : 11/04/91
CLIENT I.D. : REAGENT BLANK DATE ANALYZED : 11/05/91
SAMPLE MATRIX : SOIL UNITS : mg/Kg
METHOD : WTPH GASOLINE DILUTICN FACTCR : 1
COMPOUNDS RESULTS

FUEL HYDROCARBONS <5

HYDROCARBON RANGE BENZENE TO NAPHTHALENE
HYDROCARBON QUANTITATION USING GASOLINE

B - 110
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é AnclyticciTechnologies, inc.

'._ ATI I.D. # 9111-021-1

TOTAL PETROLEUM HYDROCARBONS
DATA SUMMARY

CLIENT : GEOENGINEERS, INC. DATE SAMPLED : 10/28/91
PROJECT # : 161-13-R69 DATE RECEIVED : 11/01/91
PROJECT NAME : UNOCAL WESTLAKE & MERCER DATE EXTRACTED : 11/04/91
CLIENT I.D. : MW-41-3 DATE ANALYZED : 11/05/91
__ SAMPLE MATRIX : SOIL UNITS : mg/Kg
'METHOD : WTPH GASOLINE DILUTION FACTOR : 1
| COMPOUNDS RESULTS
~ FUEL HYDROCARBONS <5
HYDROCARBON RANGE BENZENE TO NAPHTHALENE
HYDROCARBON QUANTITATION USING ' GASOLINE

B - 111
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27

ATI I.D. # 9111-021-3

TOTAL PETROLEUM HYDROCARBONS
DATA SUMMARY

———— ———— A e sl el T — T ——————————— A g W P S — T —— T i A S S —— M O S A S S S S . —— A S S —— —— A At

CLIENT ¢ GECENGINEERS, INC.-
PROJECT # : 161-13~R69

PROJECT NAME : UNOCAL WESTLAKE & MERCER
CLIENT I1.D. : MW-42-5

SAMPLE MATRIX : SOIL

METHOD : WTPH GASOLINE

COMPOUNDS

e ———— . ————————— T T o — ——————————— . T — ot - e el sk e T —— ————— ——— T T —— . o . g S T ————————

FUEL HYDROCARBONS
HYDROCARBON RANGE
HYDROCARBON QUANTITATION USING

B-112

DATE SAMPLED
DATE RECEIVED
DATE EXTRACTED
DATE ANALYZED
UNITS

DITLUTION FACTOR

<5

LLIE L T Y]

10/28/91
11/01/91
11/04/91
11/05/91
TQ/KQ

BENZENE TO NAPHTHALENE

GASOLINE

Py

. ]
: -
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é AnalyticoTechnologies, inc.

l ATI I.D. # 9111-021-4

TOTAL PETROLEUM HYDROCARBONS

' DATA SUMMARY
CLIENT : GEOENGINEERS, INC. DATE SAMPLED : 10/28/91
 PROJECT # : 161-13-R69 DATE RECEIVED : 11/01/91

l PROJECT NAME : UNOCAL WESTLAKE & MERCER DATE EXTRACTED : 11/04/91
" CLIENT I.D. : MW-42-9 DATE ANALYZED : 11/05/91
SAMPLE MATRIX : SOIL UNITS : mg/Kg

' METHOD : WIPH GASOLINE DILUTION FACTOR : 1

I COMPOUNDS RESULTS
FUEL HYDROCARBONS <5

l HYDROCARBON RANGE BENZENE TO NAPHTHALENE
HYDROCARBON QUANTITATION USING GASOLINE

B - 113
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ATI I.D. # 9111-021-5

TOTAL PETROLEUM HYDROCARBONS
DATA SUMMARY

—— — ——————— i —— — —— — . S T — — — — — A Ak Y S ———— . Al v S S i S T — — . S b e M S Sk g ——————

CLIENT : GEOENGINEERS, INC.
PROJECT # : 161-13-R69

PROJECT NAME : UNOCAL WESTLAKE & MERCER
CLIENT I.D. : MW-43-4 :

SAMPLE MATRIX : SOIL

METHOD : WTPH GASOLINE

COMPOUNDS

———  — o ———— i ——————— . — —— T ——————— ) — ——— . Y R W ———— ——— — T i ——— T — T . k.

FUEL HYDROCARBONS
HYDROCARBON RANGE
HYDROCARBON QUANTITATION USING

B-114

DATE SAMPLED
DATE RECEIVED
DATE EXTRACTED
DATE ANALYZED
UNITS

DILUTION FACTOR

<5

10/29/91
11/01/91
11/04/91
11/06/91
Tg/Kg

BENZENE TO NAPHTHALENE

GASOLINE

S ma T

Y
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\_)&K AnalyticoiTechnologies,Inc

TOTAL PETROLEUM HYDROCARBONS
DATA SUMMARY

' ATI I.D. # 9111-021-6

CLIENT : GEOENGINEERS, INC. DATE SAMPLED : 10/29/91
PROJECT # : 161-13-R69 DATE RECEIVED : 11/01/91
' PROJECT NAME : UNOCAL WESTLAKE & MERCER DATE EXTRACTED : 11/04/91
CLIENT I.D. : MW-43-7 DATE ANALYZED : 11/06/91
_ SAMPLE MATRIX : SOIL UNITS : mg/Kg
IMETHOD : WIPH GASOLINE DILUTION FACTOR : 1
I COMPOUNDS RESULTS
FUEL HYDROCARBONS , <5
HYDROCARBON RANGE BENZENE TO NAPHTHALENE
HYDROCARBON QUANTITATION USING GASOLINE

L . |
.

a e BN e
1

|

|

|

B- 115
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ATI I.D. # 9111-021-7

TOTAL PETROLEUM HYDROCARBONS
DATA SUMMARY

CLIENT ! GEQENGINEERS, INC.
PROJECT # : 161-13-R69

PROJECT NAME : UNOCAL WESTILAKE & MERCER
CLIENT 1.D. 1 MW-44-5

SAMPLE MATRIX : SOIL

METHOD : WTPH GASOLINE

COMPOUNDS

——————————— T _— {— ——— ———— —— T —————— T O ————— . ——— " T T - o S M S S S ——— . Ay Sl i S M — . i et i 0 —

FUEL HYDROCARBONS
HYDROCARBON RANGE
HYDROCARBON QUANTITATION USING

B- 116

DATE SAMPLED
DATE RECEIVED
DATE EXTRACTED
DATE ANALYZED
UNITS

PILUTION FACTOR

<5

8 A sm ww 28 w4

10/29/91
11/01/91
11/04/91
11/06/91
?g/Kg

BENZENE TC NAPHTHALENE

GASOLINE
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' ATI I.D. # 9111-021-8

TOTAL PETROLEUM HYDROCARBOKNS
DATA SUMMARY

CLIENT : GEOENGINEERS, INC. DATE SAMPLED : 10/29/91
PROJECT # : 161-13~R69 DATE RECEIVED : 11/01/91
PROJECT NAME : UNOCAL WESTLAKE & MERCER DATE EXTRACTED : 11/04/91
CLIENT I.D. : MW-45-3 DATE ANALYZED : 11/06/91
SAMPLE MATRIX : SOIL UNITS : mg/Kg

' METHOD : WLTPH GASOLINE DILUTION FACTOR : S0

l COMPOUNDS RESULTS
FUEL HYDROCARBONS 1,900
HYDROCARBON RANGE BENZENE TO NAPHTHALENE
HYDROCARBON QUANTITATION USING GASOLINE

B - 117
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ATI I.D. # 9111-021-9

TOTAL PETROLEUM HYDROCARBONS

DATA SUMMARY

DATE SAMPLED
DATE RECEIVED
DATE EXTRACTED
DATE ANALYZED

UNITS

DILUTION FACTOR

CLIENT : GEOENGINEERS, INC.
PROJECT # : 161-13-R69

PROJECT NAME : UNOCAL WESTLAKE & MERCER
CLIENT I.D. : MW-45-5

SAMPLE MATRIX : SOIL

METHOD : WI'PH GASOLINE

COMPOUNDS

10/29/91
11/01/91
11/04/91
11/06/91
mg/Kg

e B8 49 FE % w4

it ————— ————— T ———— -

A e il S et Ak A Ve die i i S v o oy T — —— - . B S S ke e i Sl ———————— ————— . ————— .

FUEL HYDROCARBONS
HYDRCCARBON RANGE
HYDROCARBON QUANTITATION USING

B -118

24
BENZENE
GASCOLINE

TO NAFHTHALEN
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ATI I.D. # 9111-021-10

TOTAL PETROLEUM HYDROCARBONS
DATA SUMMARY

CLIENT : GEOENGINEERS, INC. DATE SAMPLED : 10/30/91
PROJECT # : 161-13~R69 DATE RECEIVED : 11/01/91
PROJECT NAME : UNOCAL WESTLAKE & MERCER DATE EXTRACTED : 11/04/91
CLIENT I.D. : MW-46-3 DATE ANALYZED : 11/05/91
SAMPLE MATRIX : SOIL UNITS : mg/Kg

l METHOD : WIPH GASOLINE DILUTION FACTOR : 1

I COMPOUNDS RESULTS
FUEL HYDROCARBONS <5
HYDROCARBON RANGE BENZENE TO NAPHTHALENE
HYDROCARBON QUANTITATION USING GASOLINE '

B-119
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ATI I.D. # 9111-021 a

)J l\ AnalvticalTechnologies,inc.

TOTAL PETROLEUM HYDROCARBONS
QUALITY CONTROL DATA

CLIENT : GEOENGINEERS, INC. SAMPLE I.D. ¢ : 9111-021-10
PROJECT # ¢ 161-13-R69 DATE EXTRACTED : 11/04/¢%1
PROJECT NAME : UNOCAL WESTLAKE & MERCER DATE ANALYZED : 11/05/91
EPA METHOD : WTPH GASQLINE UNITS : mg/Kg
SAMPLE MATRIX : SOIL

DUP. DUP.

' SAMPLE SPIKE SPIKED % SPIKED %
COMPOUNDS RESULT ADDED RESULT REC. SAMPLE REC. RPD
FUEL HYDROCARBONS
{GASOLINE) <5.0 100 72.7 73 66.4 66 9

%Recovery = (Spike Sample Result - Sample Result)

{
|
|
|
l
|
|
|
|
1
|
1
|
|
|
\
|
|
1
|
|
I
|
|
l
[
|
|
|
|
|
|
|
|
|
|
|
~
[
<
]

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

Average Result

B-120
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ATI I.D. # 9111-021
METALS ANALYSIS
CLIENT GEOENGINEERS, INC. MATRIX : SOIL

PROJECT # : 161-13-Ré69
PROJECT NAME : UNOCAL WESTLAKE & MERCER

—— A ——— A T — ——— i —— e - S T e S S e Su . S T e o S ——— A Y e S e S . S S S —— - —

——— — - —— ———— i ————— — — — g o ———— = A ——— f———— N ——— —— i ——— T — — ——— — — .  f——— ———— A —— b ——

l LEAD 11,/05/91 11/06/91

B - 121
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ATI I.D. # 9111-021

METALS ANALYSIS
DATA SUMMARY

CLIENT : GEOENGINEERS, INC. MATRIX : SOIL

PROJECT # : 161-13-R69 -

PROJECT NAME : UNOCAL WESTLAKE & MERCER UNITS : ma/Kg

ATY I.D. # CLIENRT I.D. LEAD l
9111-021-3 MW-42-5 2.1

9111-021~-5 ‘ MwW-43-4 2.6

9111-021-8 MW-45-3 980

REAGENT BLANK - <1.5

K s

B - 122
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l ATI I.D. # 9111-021
METALS ANALYSIS

l QUALITY CONTROL DATA
CLIENT : GEOENGINEERS, INC. MATRIX : SOIL
PROJECT # ° : 161-13-R69

l PROJECT NAME : UNOCAL WESTLAKE & MERCER UNITS : mg/Kg

' SAMPLE DUP SPIKED SPIKE &%
ELEMENT ATI I.D. RESULT RESULT RPD RESULT ADDED REC

|LEAD 9110-340-12 2.0 2.2 10 241 287 83

Spike Concentration

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

i
" B-123

Average Result
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ék;, AnalyticalTechnologies,Inc.
ATI I.D. # 9111-021

GENERAL CHEMISTRY ANALYSIS

CLIENT : GEOENGINEERS, INC. MATRIX : SOIL
PROJECT # : 161-13-R69

PROJECT NAME : UNOCAL WESTLAKE & MERCER

PARAMETER DATE PREPARED DATE ANALYZED
MOISTURE - 11/06/91

B-124
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' ATI I.D. # 9111-021
GENERAL CHEMISTRY ANALYSIS
' DATA SUMMARY
CLIENT : GEOENGINEERS, INC. MATRIX : SOIL
PROJECT # : 161-13~R69
¥ LROJECT NAME : UNOCAL WESTLAKE & MERCER UNITS : %
lATI I.D. # CLIENT I.D. MOISTURE
I 9111-021-1 MW-41-3 37
9111~021-3 MW-42-5 17
9111-021-4 MW-42-9 17
i 9111-021-5 MW-43~4 17
‘W9111-021-6 MW-43-7 64
9111-021-7 MW-44-5 24
9111-021-8 MW-45-3 14
9111-021-9 MW-45-5 82
9111-021-10 MW-46-3 22

B - 125
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ATI I.D. # 9111-021

GENERAL CHEMISTRY ANALYSIS
QUALITY CONTROL DATA

CLIENT : GEOENGINEERS, INC. MATRIX : SOIL
PROJECT # : 161-13-R69
PROJECT NAME : UNOCAL WESTLAKE & MERCER UNITS : %

SAMPLE DUP SPIKED SPIKE %
PARAMETER ATI TI.D. RESULT RESULT RPD RESULT ADDED REC
MOISTURE 9111-021-8 14 14 0 N/A N/A N/A

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

Average Result

B-126
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Sample: 9111-021-2 Channels ERNIE Filenase: 1103ER28
Acquired: 03-NOV-91 10:50  Nethod: L:\BROZAMAXDATA\ERNIE\FUEL1103 Operator:
Inj Vol: 100

1D"l volts
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Fors. |
Sasple: 3111-021-8 DIL Channel: ERNIE Filename: 1103ER2I
foquired: 05-NOV-91 15336 Method: L:\BRO2\HAXDATAVERNIEVFUEL1103 Operator:
Dilution: I & 5.000 Inj Vol: 1.00
x 1071 vorts
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MV AnalylicalTechnologies, Inc.

560 Naches Avenua SW, Suite 101 Renton, WA 98055 (206)228-8335 o—)—m—: O* O=m~OQ< ;wom>4om< NUMBER: J. # —( \NL

PROJECT MANAGER:_Necm 1, | JANALYSIS REQUEST i srgith 13 e il
coMPANY: __Carp Ergiwgery X ac. g gl | 5 N Q
ADDRESS: _BMIO 15 ¢/ fAue ME | g m 3| B AEHE e N m
= w 7 N w L FAN B
Redonnd W R0 2155 A G188l |3 2
pHoNE:_§61- b0 d SAMPLED BY: _ WA s AEEEEEE HEEHREE REEHERLE i
3 al 3 | &1 _i3la 18z 2 e
nu\\w “SAMPLE DISPOSAL NS TAUCTIONS mmmmmmemmmwmmmmwwmmmmmeém
AT Disposal @ $5.00 each [ Return N R R e e e R B I L TR o Sy il Bl Y RS ™
, . . = HEEEEEEHHERHEER R RNE a3
'SAMPLEID DATE | TIME | MATRIX|LABID | B[ 8( 8| 2| 8| 8| 8| 8| | =| = |T[T|8| B 2| #¥|u|a s
tawd -4 - 3 Lo/z8Jx, S0\ | -] % _ % |
s~ 7 1ef 28/ \ 2 A |
Tty - & of2¥]4¢ _ AR Y IR
Ay v L -G of2%]a r pan re X 1
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MW7 - 3 [ERRY [ \ | X i
PROJECT INFORMATION . s w.»gvrmmmnm_ﬂ._. "|RELINQUISHED BY:; - [HEUNQUISHED BY! - “%: 2. | RELINQUISHED BY: © ™ 3,
PROJECT NUMBER: | b{ ~13-Y¢ 1§ TOTAL NUMBER OF CONTAINERS Signature: \\m\% 0: | Sigrature: Time: | Signature: Time:
PROJECT NAME: Unetedl 4,31t e s forear § COC SEALSANTACT? YNINA . I \,ﬁ\x\ 1130
PURCHASE ORDER NUMBER: RECEIVED GOOD COND /COLD Printed Name: ﬁ Date:] Printed Name: Dato: | Prinled Name: Date:
ONGONGPROVECT? _YES ] o O | Receveo via: ((y IR\ | v, L U fos b 141
_PRIOR AUTHORIZATION IS REQUIRED FOR RUSH PROJECTS 111 1 | OPa G ET Company: Company:
TAT. vorman) O awks | (RusH) C i 24973 48 HRS DNN:EH*E#A RECHVED BY: |'RECEIVED BY: 2] RECEVED BYL(LAD)
GREATERTHAN24HR. NOTICE?  YES) P o[ (LAB USEONLY) Time:| Signature: Time: | Signature: 4_39
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2 A deug mafound on MW T~ w Printed Na ﬂu% :| Printed Name: Daio: | Prinied Name: Date:
@3? N o,
Company: h\: % Compary: Analylical Technologies, Inc,

ATilabs: San Diego (619)458-9141 » Phoenix (602)438-1530 + Sealtle (206)228-8336 + Pensacola {504)474-1001

DISTRIBUTION: White, Canary - AT! + Pink - ORIGINATOR
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)! g\ AnalyticalTechnologies,Inc.

November 22, 1991

GeoEngineers, Inc.
8410 154th Ave N.E.
Redmond, WA 98052

Attention : Norm Puri

Project Number : 161~13~Ré9

Project Name : Unocal/Westlake & Mercer

560 Noches Avenue, 5.W., Suife 101, Renton, WA 98055, (206) 228-8335

ATI I.D. # 9111-068

GeoEngineers

NOV 25 14991

fFile

On November 6, 1991, Analytical Technologies, Inc., received 16 water
samples for analysis. The samples were analyzed with EPA methodology
or equivalent methods as specified in the attached analytical schedule.
The results, sample cross reference, and quality control data are

enclosed,

y/ /. /77%
Donna M. McKinnéy

Senior Project Manager

FWG/hal/elf

Frederick W. Grothkopp
Laboratory Manager
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ATI I.D. # 92111-068
SAMPLE CROSS REFERENCE SHEET

CLIENT
PROJECT #
PROJECT NAME

GEOENGINEERS, INC.
161-13-R69
UNOCAL/WESTLAKE & MERCER

ad 48 e

A . Sttt —— —— - — T ——— — T —————— -~ . ke S e - o S Sl il S S S ——

[
B
)
H
E

CLIENT DESCRIPTION DATE SAMPLED MATRIX
' 9111-068-1 MW-32A 11/04/91 WATER
9111-068-2 MW-33 ' 11/04/91 WATER
. 9111-068-3 MW-34 11/04/91 WATER
' 9111-068-4 MW-35 11/04/91 WATER
9111-068-5 MW-36 11/05/91 WATER
9111-068-6 MW-37 11/05/91 WATER
l 9111-068-7 MW-38 11/05/91 WATER
9111-068-8 MW-39 11/05/91 WATER
9111-068-9 MW-40 11/05/91 WATER
9111-068-10 MW-41 11/05/91 WATER
' 9111-068-11 MW-42 11/05/91 WATER
9111-068-12 MW-43 11/05/91 WATER
9111-068-13 MW-44 11/05/91 WATER
l 9111-068-14 MW-45 11/04/91 : WATER
9111-068-15 MW-46 11/05/91 WATER
9111-068-16 MW-47 11/05/91 WATER
l ----- TOTALS —--=--=-
' MATRIX # SAMPLES
WATER 16
H ATI STANDARD DISPOSAL PRACTICE

i D VIR Sl ———— T —————— T — ————

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

' disposal date.

i B 1
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c)ii‘.k:a AnalyticalTechnologies, Inc.

CLIENT

PROJECT #

PROJECT NAME

ANALYTICAL SCHEDULE

GEOENGINEERS, INC.

! 161-13-Ré69

UNOCAL/WESTLAKE & MERCER

— i A e e S P T S Sa G S A — — ——— i - - - -

BETX

FUEL HYDROCARBONS

LEAD

SD
PHX
PNR
FC
SUB

o annen

ATI
ATI
ATI
ATI
ATT

Renton

San Diego
Phoenix
Pensacola
Fort Collins

Subcontract

ATI I.D. # 9111-068

TECHNIQUE

GC/PID
GC/FID

AA/GF

B -132

REFERENCE LAB
EPA 802¢C R
EPA 8015 MODIFIED R
EPA 7421 R

m



)! gk AnclyticalTechnologies,inc.
ATI I.D. # ©9111-068

VOLATILE ORGANIC COMPOUNDS
DATA SUMMARY

CLIENT

: GEOENGINEERS, INC. DATE SAMPLED : N/A
PROJECT # : 161-13-R69 DATE RECEIVED : N/A
PROJECT NAME : UNOCAL/WESTLAKE & MERCER DATE EXTRACTED : N/A
CLIENT I.D. : REAGENT BLANK DATE ANALYZED : 11/08/91
SAMPLE MATRIX : WATER UNITS : ug/L
EPA METHOD : 8020 (BETX) DILUTION FACTOR : 1

l COMPOUNDS RESULTS
BENZENE <0.5
ETHYLBENZENE <0.5
TOLUENE , <0.5
TOTAL XYLENES <0.5
SURROGATE PERCENT RECOVERIES

BROMOFLUOROBENZENE 103

B - 133
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CLIENT
PROJECT #
PROJECT NAME
CLIENT I.D.
SAMPLE MATRIX
EPA METHOD

v e e S o o i v A D R W . S S . . G O W S S T — T — —— i S S S -

BENZENE
ETHYLBENZENE
TOLUENE
TOTAL XYLENES

8 & s ms an

ATI I.D. # 9111-068

VOLATILE ORGANIC COMPOUNDS

DATA SUMMARY

GEOENGINEERS, INC.
161-13-R69
UNOCAL/WESTLAKE & MERCER
REAGENT BLANK

WATER

8020 (BETX)

SURROGATE PERCENT RECOVERIES

BROMOFLUOROBENZENE

B-134

DATE SAMPLED : N/A
DATE RECEIVED : N/A
DATE EXTRACTED : N/A
DATE ANALYZED :+ 11/10/91
UNITS - ug/L
DILUTION FACTOR : 1
RESULTS
<0.5
<0.5
<0.5
<0.5

95



Ancﬁyuco Technologles,lnc
ATI I.D. # 9111-068

VOLATILE ORGANIC COMPOUNDS
DATA SUMMARY

CLIENT : GEOENGINEERS, INC. DATE SAMPLED : N/A
PROJECT # : 161-13-R69 DATE RECEIVED : N/A
PROJECT NAME : UNOCAL/WESTLAKE & MERCER DATE EXTRACTED : N/A
CLIENT I.D. : REAGENT BLANK DATE ANALYZED : 11/11/91
SAMPLE MATRIX : WATER UNITS ! ug/L
EPA METHOD : 8020 (BETX) DILUTION FACTOR : 1
COMPOUNDS RESULTS
BEHZENE <Q0.5
ETHYLBENZENE <0.5
TOLUENE <0.5
TOTAL XYLENES <0.5

SURROGATE PERCENT RECOVERIES
BROMOFLUOROBENZENE 92

- 135
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ATI I.D. # 9111-068-1

VOLATILE ORGANIC COMPOUNDS

DATA SUMMARY

11/04/91

CLIENT 3 GEOENGINEERS, INC.
PROJECT # : 161-13-R6&9

PROJECT NAME : UNOCAL/WESTLAKE & MERCER
CLIENT I.D. : MW-32A

SAMPLE MATRIX : WATER

EPA METHOD ¢ 8020 (BETX)

COMPOURDS

BENZENE

ETHYLBENZENE

TOLUENE

TOTAL XYLENES

SURROGATE PERCENT RECOVERIES

BROMOFLUOROBENZENE

B - 136

DATE SAMPLED :
DATE RECEIVED : 11/06/91
DATE EXTRACTED : N/A
DATE ANALYZED s 1i/10/91
UNITS : ug/L
DILUTION FACTOR : 500
RESULTS -
10,000
2,000
10,000
10,000

105
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)! ‘k AndiyticalTechnologies, Inc.

ATI I.D. # 9111-068-2

VOLATILE ORGANIC COMPOUNDS
DATA SUMMARY

——— ————— S e T S e e Sl Y. e o S W, A S S T e i M e A e S . e . i e M e S e Sl U S . U - . oy S S W . VA —— . —— T —— A " A -~ -

: GEOENGINEERS, INC.
PROJECT # : 161-13~R69
PROJECT NAME : UNOCAL/WESTLAKE & MERCER
CLIENT I.D. : MW-33
SAMPLE MATRIX : WATER
EPA METHOD : 8020 (BETX)
COMPOUNDS
BENZENE
ETHYLBENZENE
TOLUENE

TOTAL XYLENES

SURROGATE PERCENT RECOVERIES

BROMOFLUOROCBENZENE

B - 137

DATE SAMPLED : 11/04/91
DATE RECEIVED : 11/06/91
DATE EXTRACTED : N/A
DATE ANALYZED : 11/10/91
UNITS : ug/L
DILUTION FACTCR : 100
RESULTS

550

240

490

1,300

98
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CLIENT
PROJECT #
PROJECT NAME
CLIENT I.D.
SAMPLE MATRIX
EPA METHOD

MW-34
WATER

48 48 S0 W0 44 up

AP P S S S e e A S . A SEN M M S S S S T S S — S ot —— S S A T S S S S Y S . s e — — A S S S — = - S

BENZENE
ETHYLBENZENE
TOLUENE
TOTAL XYLENES

DATA SUMMARY

GEOENGINEERS, INC.
161-13-R69
UNOCAL/WESTLAKE & MERCER

8020 (BETX)

i — —— ———— —— T T S —— e f———— T . T P I T — — - A A f— — . " S -

SURROGATE PERCENT RECOVERIES

BROMOFLUOROBENZENE

B - 138

ATI I.D. # 9111-068-3

VOLATILE ORGANIC COMPOUNDS

DATE SAMPLED
DATE RECEIVED
DATE EXTRACTED
DATE ANALYZED
UNITS

DILUTION FACTOR

23,000
2,600

18,000
14,000

94

11/04/91
11/06/91
N/A
11/11/91
ug/L

500
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ATI I.D. # 92111-068-4

VOLATILE ORGANIC COMPOUNDS
"DATA SUMMARY

CLIENT : GEOENGINEERS, INC. DATE SAMPLED : 11/04/91
PROJECT # : 161~13-R69 DATE RECEIVED : 11/06/91
PROJECT NAME : UNOCAL/WESTLAKE & MERCER DATE EXTRACTED : N/A
CLIENT I.D. : MW-35 DATE ANALYZED : 11/10/91
SAMPLE MATRIX : WATER . UNITS : ug/L
EPA METHOD : 8020 (BETX) DILUTION FACTOR : 500

I COMPOUNDS RESULTS
BENZENE 440
ETHYLBENZENE 610
TOLUENE | 2,600
TOTAL XYLENES . 4,300

SURROGATE PERCENT RECOVERIES

BROMOFLUOROBENZENE 101

B - 139
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10

ATI I.D. # 9111-068-5

VOLATILE ORGANIC COMPOUNDS
DATA SUMMARY

———— S S Y Y —— O —— A I T — — T — —— — . S D A T S S e —— A S A e S — e e S e o o s D S S S S ——
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CLIENT ¢ GEOENGINEERS, INC.
PROJECT # : 161-13-R69

PROJECT NAME : UNOCAL/WESTLAKE & MERCER
CLIENT I.D. : MW-26

SAMPLE MATRIX : WATER

EPA METHOD : 8020 (BETX)

COMPOUNDS

BENZENE

ETHYLBENZENE

TOLUENE

TOTAL XYLENES

SURROGATE PERCENT RECOVERIES

BROMOFLUOROBENZENE

B - 140

DATE SAMPLED : 11/05/91
DATE RECEIVED : 11/06/91
DATE EXTRACTED : N/A
DATE ANALYZED : 11/09/91
UNITS : ug/L
DILUTION FACTOR : 1
RESULTS

24
<0.5 :

0.9

1.0
101
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ATI I.D. # 9111-068-6

VOLATILE ORGANIC COMPOUNDS
DATA SUMMARY

11/05/91
11/06/91
N/A
11/10/91
ug/L

100

CLIENT : GEOENGINEERS, INC. DATE SAMPLED :
PROJECT # : 161-13-R69 DATE RECEIVED :
PROJECT NAME : UNOCAL/WESTLAKE & MERCER DATE EXTRACTED :
CLIENT I.D. : MW=37 DATE ANALYZED
SAMPLE MATRIX : WATER UNITS :
EPA METHOD : 8020 (BETX) DILUTION FACTOR :
COMPOUNDS RESULTS
BENZENE 810
ETHYLBENZENE _ 470
TOLUENE 2,400
TOTAL XYLENES 3,300

SURROGATE PERCENT RECOVERIES
BROMOFLUOROBENZENE 98

B - 141
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CLIENT
PROJECT #
PROJECT NAME
CLIENT I.D.
SAMPLE MATRIX
EPA METHOD

MW-38
WATER

- —— —— ———

COMPOUNDS

i —— - A P S —— — A ——— N S —— . . — — . A I ——— T ——— ———— -

BENZENE
ETHYLBENZENE
TOLUENE
TOTAL XYLENES

SURROGATE

BROMOFLUOROBENZENE

i2

ATI I.D. # 9111-068-7

VOLATILE ORGANIC COMPOUNDS

DATA SUMMARY

GEOENGINEERS, INC.
161-13-R69
UNOCAL/WESTLAKE & MERCER

8020 (BETX)

PERCENT RECOVERIES

B - 142

DATE SAMPLED
DATE RECEIVED
DATE EXTRACTED
DATE ANALYZED
UNITS

DILUTION FACTOR

RESULTS

<0.5

<0.5
0.6
0.5

L]
-

106

11/05/91
11/06/91
R/a
11/09/91
ug/L

a4 &E S 22 ¥ 9

——— " ——— - —
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l VOLATILE ORGANIC COMPOUNDS
DATA SUMMARY
I CLIENT : GEOENGINEERS, INC. DATE SAMPLED : 11/05/91
PROJECT # ! 161-13-R69 DATE RECEIVED : 11/06/91
PROJECT NAME : UNQCAL/WESTLAKE & MERCER DATE EXTRACTED : N/A
I CLIENT I.D. : MW-39 DATE ANALYZED : 11/09/91
SAMPLE MATRIX : WATER UNITS : ug/L
. EPA METHOD : 8020 (BETX) 7 DILUTION FACTOR : 1
COMPOUNDS RESULTS
BENZENE 0.8
ETHYLBENZENE <0.5
TOLUENE 0.9
TOTAL XYLENES <0.5
SURROGATE PERCENT RECOVERIES
BROMOFLUOROBENZENE 101

B - 143
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AT I.D. # 9111-068-9

VOLATILE ORGANIC COMPOUNDS
DATA SUMMARY

CLIENT : GEOENGINEERS, INC. DATE SAMPLED : 11/05/91
PROJECT # : 161-13-R69 DATE RECEIVED : 11/06/91
PROJECT NAME : UNOCAL/WESTLAKE & MERCER DATE EXTRACTED : N/A
CLIENT I.D. : MW-40 DATE ANALYZED : 11/09/91
SAMPLE MATRIX : WATER UNITS : ug/L
EPA METHOD : 8020 (BETX) DILUTION FACTOR : 1
COMPOUNDS RESULTS

BENZENE 5.8

ETHYLBENZENE 0.5

TOLUENE 0.7

TOTAL XYLENES. 0.8

SURROGATE PERCENT RECOVERIES

BROMOFLUOROBENZENE 105

B - 144
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ATI I.D. # 9111-068-10

l . VOLATILE ORGANIC COMPOUNDS
DATA SUMMARY
l CLIENT : GEOENGINEERS, INC. DATE SAMPLED : 11/05/91
PROJECT # : 161-13-R69 DATE RECEIVED : 11/06/91
PROJECT NAME : UNOCAL/WESTLAKE & MERCER DATE EXTRACTED : N/A
I CLIENT I.D. : MW-41 DATE ANALYZED : 11/09/91
SAMPLE MATRIX : WATER UNITS : ug/L
' EPA METHOD : 8020 (BETX) DILUTION FACTOR : 1
COMPOUNDS RESULTS
BENZENE 67
ETHYLBENZENE <0.5
TOLUENE <0.5
TOTAL XYLENES <0.5
SURROGATE PERCENT RECOVERIES
BROMOFLUOROBENZENE 100

B - 145
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ATI I.D. # 9111-068~-11

VOLATILE ORGANIC COMPOUNDS
DATA SUMMARY

CLIENT : GEOENGINEERS, INC. DATE SAMPLED : 11/05/91
PROJECT # : 161-13-R69 DATE RECEIVED : 11/06/91
PROJECT NAME : UNOCAL/WESTLAKE & MERCER DATE EXTRACTED : N/A
CLIENT I.D. ~ : MW-42 DATE ANALYZED : 11/09/91
SAMPLE MATRIX : WATER UNITS : ug/L
EPA METHOD : 8020 (BETX) DILUTION FACTOR : 1
COMPOUNDS RESULTS

BENZENE 180 D

ETHYLBENZENE 0.8

TOLUENE 2.9

TOTAL XYLENES 4.7

SURROGATE PERCENT RECOVERIES

BROMOFLUOROBENZENE 100

D = Value from a ten fold diluted analysis.

B - 146

m
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ATT I.D. # 9111-068-12

VOLATILE ORGANIC COMPOUNDS
DATA SUMMARY

CLIENT : GEOENGINEERS, INC. DATE SAMPLED : 11/05/91
PROJECT # : 161-13-R69 DATE RECEIVED : 11/06/91
PROJECT NAME : UNOCAL/WESTLAKE & MERCER DATE EXTRACTED : N/A
CLIENT I.D. : MW-43 DATE ANALYZED : 11/09/91
SAMPLE MATRIX : WATER UNITS : ug/L
EPA METHOD : 8020 (BETX) DILUTION FACTOR : 1

‘!.
COMPOUNDS RESULTS
BENZENE 86
ETHYLBENZENE . 0.6
TOLUENE . 3.4
TOTAL XYLENES 2.7

SURROGATE PERCENT RECOVERIES

BROMOFLUOROBENZENE 97

B - 147
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ATI I.D. # 9111-068-13

VOLATILE ORGANIC COMPOUNDS
DATA SUMMARY

CLIENT : GEOENGINEERS, INC. DATE SAMPLED : 11/05/91
PROJECT # : 161-13-R69 DATE RECEIVED : 11/06/91
PROJECT NAME : UNOCAI/WESTLAKE & MERCER DATE EXTRACTED : N/A
CLIENT I.D. : MW-44 DATE ANALYZED : 11/09/91
SAMPLE MATRIX : WATER UNITS : ug/L
EPA METHOD : 8020 (BETX) DILUTION FACTOR : 1
COMPOUNDS : RESULTS
BENZENE <0.5
ETHYLBENZENE , <0.5
TOLUENE <0.5
TOTAL XYLENES <0.5

SURROGATE PERCENT RECOVERIES
BROMOFLUOROBENZENE 99

B -148
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ATI I.D. # 9111-068-14

VOLATILE ORGANIC COMPOUNDS
DATA SUMMARY

CLIENT : GEOENGINEERS, INC. DATE SAMPLED : 11/04/91
PROJECT # : 161-13-R69 DATE RECEIVED : 11/06/91
PROJECT NAME : UNOCAL/WESTLAKE & MERCER DATE EXTRACTED : N/A
CLIENT I.D. : MW-45 DATE ANALVZED : 11/10/91
SAMPLE MATRIX : WATER UNITS : ug/L

' EPA METHOD : 8020 (BETX) DILUTION FACTOR : 100
COMPOUNDS : RESULTS

' BENZENE 500
ETHYLBENZENE 370
TOLUENE 1,000
TOTAL XYLENES 2,300

SURROGATE PERCENT RECOVERIES

BROMOFLUOROBENZENE 101

B- 149
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ATI I.D.

VOLATILE ORGANIC COMPOUNDS

DATA SUMMARY

INC.

DATE SAMPLED

DATE RECEIVED
DATE EXTRACTED
DATE ANALYZED

UNITS

DILUTION FACTOR

# 9111-068-15

11/05/91
11/06/91
N/A
11/09/91
ug/L

#8 S8 4% 8 At 8P

CLIENT : GEOENGINEERS,

PROJECT # ¢ 161-13-R69

PROJECT NAME : UNOCAL/WESTLAKE & MERCER
CLIENT I.D. : MW-46

SAMPLE MATRIX : WATER

EPA METHOD : 8020 (BETX)

COMPOUNDS

BENZENE

ETHYLBENZENE

TOLUENE

TOTAL XYLENES

SURROGATE PERCENT RECOVERIES

BROMOFLUOROBENZENE

B -150

104
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N

ATI I.D. # 9111-068-16

VOLATILE ORGANIC COMPOUNDS
DATA SUMMARY

CLIENT : GECENGINEERS, INC. DATE SAMPLED : 11/05/91
PROJECT # : 161-13-R69 DATE RECEIVED : 11/06/91
PROJECT NAME : UNOCAL/WESTLAKE & MERCER DATE EXTRACTED : N/A
CLIENT I.D. ! MW-47 DATE ANALYZED : 11/09/91
SAMPLE MATRIX : WATER UNITS : ug/L
EPA METHOD : 8020 (BETX) DILUTION FACTOR : 1
COMPOUNDS RESULTS

BENZENE 5.2

ETHYLBENZENE <0.5

TOLUENE 0.5

TOTAL XYLENES ~ <0.5

SURROGATE PERCENT RECOVERIES

BROMOFLUOROBENZENE 100

B - 151
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ATI I.D. # 9111-068

VOLATILE ORGANIC COMPOUNDS
QUALITY CONTROL DATA

CLIENT : GEQOENGINEERS, INC. SAMPLE I.D. # : 9111-068-16
PROJECT # : 161~-13-R69 DATE EXTRACTED : N/A
PROJECT NAME : UNOCAL/WESTLAKE & MERCER DATE ANALYZED : 11/09/91
EPA METHOD : 8020 (BETX) UNITS : ug/L
SAMPLE MATRIX : WATER
: DUP. DUP.

SAMPLE SPIKE SPIKED % SPIKED %
COMPOUNDS ‘ RESULT ADDED RESULT REC. SAMPLE REC. RPD
BENZENE 5.23 20.0 24.5 96 23.8 93 3
TOLUENE 0.530 20.0 18.8 91 18.2 88 3
TOTAL XYLENES <0.5 40.0 37.3 93 36.7 92 2
$Recovery = (Spike Sample Result - Sample Result)

e o s e e x 100
Spike Concentration

RPD (Relative % Difference) = | (Spike Result - Duplicate Result )|

Average Result

B - 152
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ATI I.D. # 9111-068

FUEL HYDROCARBON ANALYSIS
DATA SUMMARY

CLIENT : GEOENGINEERS, INC. DATE SAMPLED : N/A
PROJECT # : 161-13-R69 DATE RECEIVED : N/A
PROJECT NAME : UNOCAL/WESTLAKE & MERCER DATE EXTRACTED : 11/07/91
CLIENT I.D. : REAGENT BLANK DATE ANALYZED : 11/07/91
SAMPLE MATRIX : WATER UNITS : mg/L
METHOD : 8015 (MODIFIED) DILUTION FACTOR : 1
COMPOUND RESULT

FUEL HYDROCARBONS <1

HYDROCARBON RANGE c7 - C12

HYDROCARBON QUANTITATION USING GASOLINE

FUEL, HYDROCARBONS <1

HYDROCARBON RANGE c12 - c24

HYDROCARBON QUANTITATION USING DIESEL

B - 153
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ATI I.D. #

FUEL HYDROCARBON ANALYSIS
DATA SUMMARY

CLIENT : GEOENGINEERS, INC.
PROJECT # : 161-13-R69

. PROTJECT NAME : UNOCAL/WESTLAKE & MERCER
CLIENT I.D. : MW-32A

SAMPLE MATRIX : WATER

METHOD : 8015 (MODIFIED)

DATE SAMPLED
DATE RECEIVE
DATE EXTRACT
DATE ANALYZE
UNITS

DILUTION FACTOR

9111-068-1

: 11/04/91
D : 11/06/91
ED : 11/07/91
D : 11/07/91

: mg/L

: 1

L —— " — ——— v o S AT A S — — . . S . S ——— S S S S S o e ——— — i e -

COMPOUND

— T . S ————— I . Y ——————— Y} P S S . S — ———— -

FUEL HYDROCARBONS
HYDROCARBON RANGE
HYDROCARBON QUANTITATION USING

FUEL HYDROCARBONS
HYDROCARBON RANGE
HYDROCARBON QUANTITATION USING

B - 154

52
C7 - Cl2
GASCLINE

<]
Clz - C24
DIESEL

—— ————— - db e W ——
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ATI I.D. # 9111-068-2

FUEL HYDROCARBON ANALYSIS
DATA SUMMARY

CLIENT : GEOENGINEERS, INC.
PROJECT # ¢ 161-13-R69

PROJECT NAME : UNOCAL/WESTLAKE & MERCER
CLIENT I.D. T MW-33

SAMPLE MATRIX : WATER

METHOD : 8015 (MODIFIED)

COMPOUND

FUEL HYDROCARBONS
HYDROCARBON RANGE
HYDROCARBON QUANTITATION USING

FUEL HYDROCARBONS
HYDROCARBON RANGE
HYDROCARBON QUANTITATION USING

B-155

DATE SAMPLED : 11/04/91
DATE RECEIVED : 11/06/51
DATE EXTRACTED : 11/07/91
DATE ANALYZED : 11/07/91
UNITS : mg/L
DILUTION FACTOR : 1
RESULT

11

c7 - C12

GASOLINE

<1

Cl2 - C24

DIESEL
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FUEL HYDROCARBON ANALYSIS

DATA SUMMARY

CLIENT : GEOENGINEERS, INC.
PROJECT # : 161-13-R69

PROJECT NAME : UNOCAL/WESTLAKE & MERCER
CLIENT I.D. : MW-34

SAMPLE MATRIX : WATER

METHOD '~ : 8015 (MODIFIED)

COMPOUND

FUEL HYDROCARBONS
HYDROCARBON RANGE
HYDROCARBON QUANTITATION USING

FUEL HYDROCARBONS
HYDROCARBON RANGE
HYDROCARBON QUANTITATION USING

- o . = -

B - 156

ATI Y.D. # 9111-068-3

DATE SAMPLED
DATE RECEIVED
DATE EXTRACTED
DATE ANALYZED
UNITS

DILUTION FACTOR

11/04/91
11/06/91
11/07/91
11/07/91
mg/L

40
c7 - €12
GASOLINE

<1
Cclz - C24
DIESEL

Y

-

A
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FUEL HYDROCARBON ANALYSIS

DATA SUMMARY

e v i S S WP Y — — S . S T A SN A S ——— —— T S SO Sk " — A T T T W N ————— T W T - —

CLIENT : GEOENGINEERS, INC.
PROJECT #% : 161-13-R69

PROJECT NAME : UNOCAL/WESTLAKE & MERCER
CLIENT I.D. ¢ MW-35

SAMPLE MATRIX : WATER

METHOD : 8015 (MODIFIED}

COMPOUND

——— i A D D S S A A S S ———— . . . . S S S S . . S ——— —— - — -

FUEL HYDROCARBONS
HYDROCARBON RANGE
HYDROCARBON QUANTITATION USING

FUEL HYDROCARBONS
HYDROCARBON RANGE
HYDROCARBON QUANTITATION USING

B - 157

ATI I.D. # 9111-068-4

DATE SAMPLED : 11/04/81
DATE RECEIVED s 11/06/91
DATE EXTRACTED : 11/07/91
DATE ANALYZED : 11/07/91
UNITS : mg/L
DILUTION FACTOR : 1
RESULT

24

c7 - Cl2

GASOLINE

<1

C12 -~ C24

DIESEL
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ATTI I.D. # 9111-068-5

FUEL HYDROCARBON ANALYSIS
DATA SUMMARY

CLIENT
PROJECT #
PROJECT NAME

GEOENGINEERS, INC.
161-13-R69

48 A4 4D 93 en

UNOCAL/WESTLAKE & MERCER

DATE SAMPLED
DATE RECEIVED
DATE EXTRACTED

CLIENT I.D. MW-36 DATE ANALYZED
SAMPLE MATRIX : WATER UNITS

METHOD : 8015 (MODIFIED) DILUTION FACTOR
COMPOUND RESULT

FUEL HYDROCARBONS 1

HYDROCARBON RANGE c7 - €12
HYDROCARBON QUANTITATION USING GASOLINE

FUEL HYDROCARBONS <1

HYDROCARBON RANGE c12 - Cc24
HYDROCARBON QUANTITATION USING DIESEL

B - 158

11/05/91
11/06/91
11/07/91

11/08/91

mg/L
1

e ap W

-
_ B
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ATI I.D. # 9111-068-6

FUEL HYDROCARBON ANALYSIS
DATA SUMMARY

CLIENT
PROJECT #
PROJECT NAME

161-13-Ré69

2% 35 *F S0 ¥+ ¢

SAMPLE MATRIX WATER
METHOD 8015 (MODIFIED)
COMPOUND

GEOENGINEERS, INC.

FUEL HYDROCARBONS
HYDROCARBON RANGE
HYDROCARBON QUANTITATION USING

FUEL HYDROCARBONS
HYDROCARBON RANGE
HYDROCARBON QUANTITATION USING

UNOCAL/WESTLAKE & MERCER

B - 159

DATE SAMFPLED
DATE RECEIVED
DATE EXTRACTED
DATE ANALYZED
UNITS

DILUTION FACTOR

11/05/91
11/06/91
11/07/91
11/08/91
mg/L

1 .

~ RESULT

. 21

c7 - Clz2
GASCLINE

<1
clz - C24
DIESEL
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ATI I.D. # 9111-068-7

FUEL HYDROCARBON ANALYSIS
DATA SUMMARY

CLIENT : GEOENGINEERS, INC. DATE SAMPLED  : 11/05/91
PROJECT # : 161-13-R69 DATE RECEIVED : 11/06/91
PROJECT NAME : UNOCAL/WESTLAKE & MERCER DATE EXTRACTED : 11/07/91
CLIENT I.D. : MW-38 DATE ANALYZED : 11/08/91
SAMPLE MATRIX : WATER UNITS : mg/L
METHOD : 8015 (MODIFIED) DILUTION FACTOR : 1
COMPOUND RESULT
FUEL HYDROCARBONS. <1
HYDROCARBON RANGE c7 - C12
HYDROCARBON QUANTITATION USING GASOLINE
FUEL HYDROCARBONS <1
HYDROCARBON RANGE c12 - c24

DIESEL

HYDROCARBON QUANTITATION USING

B - 160
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ATI I.D. # 9111-068-8

FUEL HYDROCARBON ANALYSIS
DATA SUMMARY

CLIENT ¢ GEOENGINEERS, INC. DATE SAMPLED ¢ 11/05/91
PROJECT # : 161-13~R69 DATE RECEIVED : 11/06/91
PROJECT NAME : UNOCAL/WESTLAKE & MERCER DATE EXTRACTED : 11/07/91
CLIENT I.D. : MW-39 - DATE ANALYZED : 11/08/91
SAMPLE MATRIX : WATER UNITS : mg/L
METHOD ¢ 8015 (MODIFIED) DILUTION FACTOR : 1
COMPOUND RESULT

FUEL HYDROCARBONS <1

HYDROCARBON RANGE C7 - C12

HYDROCARBON QUANTITATION USING GASOLINE

FUEL HYDROCARBONS ' <1

HYDROCARBON RANGE C12 - €24

HYDROCARBON QUANTITATION USING DIESEL

B- 161
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ATI I.D. # 9111-068=-9

FUEL HYDROCARBON ANALYSIS

DATA SUMMARY

CLIENT

: GEOENGINEERS, INC. DATE SAMPLED : 11/05/91
PROJECT # : 161-13-R69 DATE RECEIVED : 11/06/91
PROJECT NAME : UNOCAL/WESTLAKE & MERCER DATE EXTRACTED : 11/07/91
CLIENT I.D. : MW-40 . DATE ANALYZED : 11/08/91
SAMPLE MATRIX : WATER UNITS : mg/L
METHOD : 8015 (MODIFIED) DILUTION FACTOR : 1
COMPOUND RESULT
FUEL HYDROCARBONS <1
HYDROCARBON RANGE C7 - C12
HYDROCARBON QUANTITATION USING GASOLINE
FUEL HYDROCARBONS <1
HYDROCARBON RANGE cl2 - C24
HYDROCARBON QUANTITATION USING DIESEL

B - 162
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ATI I.D. # 92111-068-10

FUEL HYDROCARBON ANALYSIS
DATA SUMMARY

—— v i e . T —— e S o —— S — T A el S S VIS T A . S . S e S e S oo — — S T A P S SN S G S S S T e S . e — — — -

CLIENT : GEOENGINEERS, INC.
PROJECT # : 161-13-R69

PROJECT NAME : UNOCAL/WESTLAKE & MERCER
CLIENT I.D. : MW-41

SAMPLE MATRIX : WATER

METHOD : 8015 (MODIFIED)

COMPOUND

——— - — —— i

FUEL HYDROCARBONS
HYDROCARBON RANGE
HYDROCARBON QUANTITATION USING

FUEL HYDROCARBONS
HYDROCARBCON RANGE
HYDROCARBON QUANTITATION USING

B - 163

DATE SAMPLED
DATE RECEIVED
DATE EXTRACTED
DATE ANALYZED
UNITS

- DILUTION FACTOR

<1
C7 - €12
GASOLINE
<1
€12 - c24
DIESEL

BE 89 4 &5 RO 8

11/05/91
11/06/91
11/07/91
11/08/91
mg/L

S S Y B I Y — T A — i ——— A A T . —— P — S ———d— - - ——
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FUEL HYDROCARBON ANALYSIS

DATA SUMMARY

——— —— AT S - e el e S T T A s el S

CLIENT :+ GEOENGINEERS, INC.
PROJECT # : 161-13-Ré69

PROJECT NAME : UNOCAL/WESTLAKE & MERCER
CLIENT I.D. : MW-42

SAMPLE MATRIX : WATER

METHOD : 8015 (MODIFIED)

COMPOUND

FUEL HYDROCARBONS
HYDROCARBON RANGE
HYDROCARBON QUANTITATION USING

FUEL HYDROCARBONS
HYDROCARBON RANGE
HYDROCARBON QUANTITATION USING

B - 164

ATI I.D. # 9111-068-11

DATE SAMPLED
DATE RECEIVED
DATE EXTRACTED
DATE ANALYZED
UNITS

DILUTION FACTOR

<1
c7 - Cl2
GASOLINE

<1
Cl2 - C24
DIESEL

11/05/91
11/06/91
11/07/91
11/08/91
mg/L

Ears

-9

pm

‘ m' ‘
_— "



' AnclyhcoITechnologles Inc.
ATI I.D. # 9111-068-12

FUEL HYDROCARBON ANALYSIS
DATA SUMMARY

' CLIENT : GEOENGINEERS, INC. DATE SAMPLED : 11/05/91
PROJECT # : 161-13-R69 DATE RECEIVED : 11/06/91
PROJECT NAME : UNOCAL/WESTLAKE & MERCER DATE EXTRACTED : 11/07/91
CLIENT I.D. : MW-43 DATE ANALYZED : 11/08/91
SAMPLE MATRIX : WATER UNITS : mg/L

E METHOD : 8015 (MODIFIED) DILUTION FACTOR : 1

' COMPOUND ) RESULT

" FUEL HYDROCARBONS <1

@ HYDROCARBON RANGE c7 - C12

_ HYDROCARBON QUANTITATION USING GASOLINE
FUEL HYDROCARBONS <1

' HYDROCARBON RANGE cl2 - C24

HYDROCARBON QUANTITATION USING DIESEL

- Oy e h

B - 165



)! gk AnclyticalTechnologies,inc.

ATI I.D. # 9111-068-13

FUEL HYDROCARBON ANALYSIS
DATA SUMMARY

‘s W K

CLIENT : GEOENGINEERS, INC. DATE SAMPLED : 11/05/91
PROJECT # : 161-13-R69 DATE RECEIVED : 11/06/91
PROJECT NAME : UNOCAL/WESTLAKE & MERCER DATE EXTRACTED : 11/07/91
CLIENT I.D. : MW~44 DATE ANALYZED : 11/08/91
SAMPLE MATRIX : WATER UNITS : mg/L

METHOD : 8015 (MODIFIED) DILUTION FACTOR : 1 a
COMPOUND RESULT

FUEL HYDROCARBONS <1

HYDROCARBON RANGE c7 - Cl12

HYDROCARBON QUANTITATION USING GASOLINE '
FUEL HYDROCARBONS - <1 ,
HYDROCARBON RANGE c12 - C24 /l
HYDROCARBON QUANTITATION USING DIESEL :

-

B - 166



I )! g\, AnalyticalTechnologies, inc.

ATI I.D.

FUEL HYDROCARBON ANALYSIS

GEOENGINEERS,

DATA SUMMARY

INC.

l CLIENT

'— -f

n=s

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

' B8 &8 R ¥ B0

—— — — — — — — — — i A B S U S S S S ———————— ——— T ——— i S S G S I S W Y S S g S S S S S S S S A A . . . S - -

161-13-R69

UNOCAL/WESTLAKE & MERCER

MW-45
WATER
8015 {(MODIFIED)

FUEL HYDROCARBONS
HYDROCARBON RANGE
HYDROCARBON QUANTITATION USING

FUEL HYDROCARBONS
HYDROCARBON RANGE
HYDROCARBON QUANTITATION USING

B - 167

DATE SAMPLED
DATE RECEIVED
DATE EXTRACTED
DATE ANALYZED
UNITS

DITUTION FACTOR

GASOLINE

2
Cci2 - C24
DIESEL

# 9111-068-14

11/04/91
11/06/91
11/07/91
11/08/91
mg/L

- G S S S . e ———— — i e ol S U VI G VIR A S Y S S —————— ——



)! kﬁ AnclyticalTechnologies, Inc.

ATI I.D. # 911

FUEL HYDROCARBON ANALYSIS
DATA SUMMARY

CLIENT : GEOENGINEERS, INC.
PROJECT # : 161-13~-R69

PROJECT NAME : UNOCAL/WESTLAKE & MERCER
CLIENT I.D. : MW-46

SAMPLE MATRIX : WATER

METHOD : 8015 (MODIFIED)

COMPOUND

FUEL HYDRCCARBONS
HYDROCARBON RANGE
HYDROCARBON QUANTITATION USING

FUEL HYDROCARBONS
HYDROCARBON RANGE
HYDROCARBON QUANTITATION USING

B - 168

1-068-15

DATE SAMPLED : 11/05/91
DATE RECEIVED : 11/06/91
DATE EXTRACTED : 11/07/91
DATE ANALYZED : 11/08/91
UNITS s mg/L
DIIUTION FACTOR : 1
RESULT

<1l

Cc7 - Cl2

GASOLINE

<1l

Cl2 - C24

DIESEL

==
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)! ,\k AnalyticalTechnologies,inc.

FUEL HYDROCARBON ANALYSIS

DATA SUMMARY

—— i ————————— — — . A - A A Al ke Ak S e A S ke Sl — o ——————————— T " S i G G Gkt G S S A s W A . . A — - —

CLIENT : GEOCENGINEERS, INC.
PROJECT # : 161-13-R69

PROJECT NAME : UNOCAL/WESTLAKE & MERCER
CLIENT I.D. : MW-47

SAMPLE MATRIX : WATER

METHOD ¢ 8015 (MODIFIED)

COMPOUNRD

A A — L - S S S S S o ——— i —— T ———— v T S e ST R P e . G T T S W G WSS G S G G e S0 Tt e — — — ———

FUEL HYDROCARBONS
HYDROCARBON RANGE
HYDROCARBON QUANTITATION USING

FUEL HYDROCARBONS
HYDROCARBON RANGE
HYDROCARBON QUANTITATION USING

B - 169

ATI I.D. # 9111-068-16

DATE SAMPLED
DATE RECEIVED
DATE EXTRACTED
DATE ANALYZED
UNITS

DILUTION FACTOR

<1
c7 = Cl2
GASOLINE

<1
clz2 - C24
DIESEL

11/05/91
11/06/91
11/07/91
11/08/91
mg/L



)! !\ AndlyticalTechnologies, inc. l
ATY I.D. # 9111-068
FUEL HYDROCARBON ANALYSIS l
QUALITY CONTROL DATA
CLIENT : GEQENGINEERS, INC. SAMPLE I1I.D. # : 9111-068-1 l
PROJECT # : 161-13-R69 DATE EXTRACTED : 11/07/91
PROJECT NAME : UNOCAL/WESTLAKE & MERCER DATE ANALYZED s 11/07/91
METHOD : 8015 (MODIFIED) UNITS : mg/L '
SAMPLE MATRIX : WATER
DUP. DUP. .
: ' SAMPLE SPIKE SPIKED % SPIKED %
COMPOUND - RESULT ADDED RESULT REC. RESULT REC. RPD '
FUEL HYDROCARBONS
(GASOLINE) 51.6 50 57.3 91 e8.1 93 1 '
% Recovery = (Spiked Result - Sample Result) '
------------------------------- X 100 »
Spike Concentration
RPD (Relative % Difference) = !(Spike Result - Dup. Spike Result )|
———————————————————————————————————— x 100 4l
Average Result
B-170 '




'. éAnoiy?icolTechnologies,Inc.

-k S N B N v & e

CLIENT
PROJECT #
PROJECT NAME

METALS ANALYSIS

GEOENGINEERS, INC.
161-13-R69
UNOCAL/WESTLAKE & MERCER

DATE FREPARED

11/15/91

B- 171

ATI I.D. # 9111-068

MATRIX : WATER

11/17/51



)! ;k AnalyticolTechnologies, Inc.
ATI I.D. # 9111-068

METALS ANALYSIS
DATA SUMMARY

CLIENT ¢ GEOENGINEERS, INC. MATRIX : WATER
PROJECT # : 161-13-R69

PROJECT NAME : UNOCAL/WESTLAKE & MERCER UNITS : mg/L
ATI I.D. # CLIENT I.D. LEAD
9111-068-1 MW-32A "0.009
©111-068-2 MW=-33 - 0.0045
9111-068-3 MW~34 0.010
9111-068-4 MW-35 <0.0030
9111-068-5 MW-36 <0.0030
9111-068-6 MW-37 <0.0030
9111-068-7 "MW=-38 <0.0030
9111-068-8 MW-39 <0.0030
9111-068-9 MW-40 <0,0030
9111-068-10 MW-41 <0.0030
9111-068-11 MW-42 <0.0030
9111-068-12 MW~-43 <0.0030
9111-068-13 MW-44 <0.0030
9111-068-14 MW-45 0.005
9111-068-15 MW-46 0.006
9111-068-16 MW-47 <0.0030
REAGENT BLANK - <0.0030

B-172
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' )! ‘\ AnclyticalTechnologies, Inc.

. CLIENT :
PROJECT # :
PROJECT NAME :

-
E
=
M

ATI

METALS ANALYSIS
QUALITY CONTROL DATA

GECENGINEERS, INC.
161-13~-R69
UNOCAL/WESTLAKE & MERCER

I.D.

# 9111-068

o —————— ———— . i i ok T o o T — . S WP P W P T Y S - - - -

SAMPLE DUP

RESULT RESULT RPD

NC = Not Calculable.

-‘ -

9111-068-10

9111-068-16

<0.0030 <0.0030 NC

<0.0030 <0.0030 NC

% Recovery = (Spike Sample Result - Sample Result)

Spike Concentration

‘B-173

SPIKED SPIKE %
RESULT ADDED REC
0.018 0.025 76
0.022 0.025 88
x 100

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

Average Result
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Szeple:
Acguired:
inj Vol:

4311-068-1
07-H0V-91
1,00

{hannels CRNIE

Method: L:\ERDZ\MRIDATANERNIEVFUEL

filename: 47

Operator:

1
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Samples 311i-055-2 Channel: ERRIE Filename: §107CR02
fcquired: O7-NOW-31 21:50  Method: L:\BROZ\RAXDATAMERNIEVFUEL1107 Operator:
Inj Vol: 1.00
x 10 * uvolts
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Sasple: 9111-068-3
ficquired: 07-NOV-91

1n§ Yol: 100

o
o —
jun}
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j
H
tn—
)
Ing

o
o
2
—
o

L

ED e
=
L
o
o

Channel: ERKIE
Kethod: Li\ERDZARAXDATAVERMIEVFUELIZET

-~ 00T

Filenaae: ;1G7ERLY
Bperator:

~02°' T

ey

N

LA U AR A ey e g 1

i
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Saaple; 9111-06E-4 Channel: ERRIE
Acquired: 07-NOV-91 23:23  Method: L:\BROZ\KAXDATAMERRIENFUELIIGZ

Inj Vol: 1,00

10 4 volts

Filenage: !UTERIQ
Operator:

0S° 0

-
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o+ th 0y Lon) 48]

o Q ] o Q
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Samples 9111-0£8-5 Channel: ERNIE filenaae: 1107ERI}
Aequired: 05-NOV-91  0:09  Nethod: L:\BROZ\MAYDRTAVERKIENFUELI07 Dperator:
Inj Vol: 1.00

1071 volts
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Sample: S111-008-% Channel: ERNIE Filenase: 110VERIZ
fcquired: 0B-NDV-31  (:56  Method: L:\ERD2\NAXDATANERRIEMFUEL110T Operator:
Inj Vol: 1.00

10"t volts
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Fitename; 1:G7ENZ:
Operaior:

fmr

g:41

Sasples 9111-065-14
hcquireds OE-RAV-91

Inj Velr 1.00

1.20 4

1.00

volts -

x 1o~ %

0.60

w _ 148 Frr ﬁ.... oy k_lmm_i_i.- e

Lt P iyttt LR P Y BT LSty TRD S

D lao W g e O

| ' _ . { _ 1 ' ] m | ' I
0.50 1.00 1.30 2.00 <. 30 3.00 3.5

X Hohmzwszﬁmm

B - 180



..\&f>:o_<__8_qmn—..=o_om.mm.._:n

_ _u>mm.~[0ml.~,

560 Naches Avenus SW, Suile 101 Renlon, WA 98055 (206)228-8335 O—)—m—: o* Ocmﬁg< LABORATORY chmmm Q ~ : Omb Q

PROJECT MANAGER: \N Zo v t..\.\ \ NALYSIS REQUEST
coMPaNy: __ (- .:..aw.k.,il s g gl = & &
ADDRESS: _ WHIU (5¢'Y A NE &| @ ol |3 |B 515l > m
Pedeand WA 053 215,08 | (858 (2] |« Sleldlel 13 || 1
PHONE:_Zb(~ b0 60 sAMPLED BY: \u )+ W\ :.}r WM Z 3 2 g m 5 M .,m W m 3| : M 5 m A m M”J 8
. 1 ¥ & of €l &1 24 | 21% 2{812lalelelals 5
T T e £ EER R B HENE EEHHHHHEEEH N
, “ olatgl el el el glgl2lsl8lz|nle gl sl k)8 Sk
- CSAMPLEID o Yo i DATE ] TvE Zb.a_x__.bm_c. HHERE BFEEHEEHEE R I N =
Mw- 22 A Wular Jioys [WAER] |\ ) A Y
M~ 33 i 1 Jwol | 2 ¥ y 3
)~ XY . ‘2o ~l D ¥} X W
pmw~3 S L 208 L) \ Y Y [
- WSy lu3o S + h SHE
W -3 ' (o1 © " ¥ } L
-3 K 530 7 t \ X
W 34 0130 3 ) b 1y
pMw =4 D loMO 9 % X K
Tvauwastyy . {300 1Q B A X
w2 i330 o 1% ) . i
wdty ) ) \2 \ r | N/
. PROJECT INFORMATION ... ] :[RELINQUISHED BY:. -1, [RELINGUISHED BY: . i 2. |REUNGUISHED BY: : 3, .
PAOJECT NUMBER: | |{«13 ~f2 LY TOTAL NUMBER OF GONTAINERS T m.dl E 1} Sigrature: Time: |Signature: Time:
PROJECT NAME: Uvwoed wmsblebe #iwreer] COCSEALSANTACT? YAWNA y 050
PURCHASE ORDER NUMBER: RECEIVED GOOD COND./COLD y_|Prived ame: Dater] Printed Name: Date: | Prntod Name: Dater
ONGOINGPROVECT? _ YES |§ _ NO _u RECEIVED VIA: CAowisn, W :_?t ! \\\ﬁ\ “
! PRIOR AUTHORZATION 1S REQUIRED FOR RUSH PROJECTS | Company: @ £} Company:
TAT: _zomz>s Mawks | (USH) [ 240R  [4erms []72HRS 1wk |HECEVEO BY:) 2| tRECEIVED BY:{LAB) : 3
GREATERTHAN24HR NOTICE?  YES[]  NO[]  (LABUSEONLY) m@m %q@/ | S Time:
SPECIAL INSTRUCTIONS: _ e AL ] : . :
._F\.\rcm& <5 .lu.mlw.w.llw viﬁmzﬂﬂ_ﬂ_g (| @c to:| Printad Name Date: | Printed Name: Data;
. .TURX
4 Comgany: AT - r\{»\ Oo:.va:ﬁ Analytical Technologies, Inc.

ATILabrs:  San Diego (619)458-9141 + Phoenix (602)438-1530 + Seattle (206)228-8335 * Pensacola (904}474-1001

'bl"lllli'-""l}"

DISTRIBUTION: White, Canary - ATl « Pink - ORIGINATOR

B.- 181

E




M»If>:o_<__noﬁmn::o_om_mﬁ_:n.

560 Naches Avanue SW, Suite 101 Renlon,WA 98055 (206)228-8335

~

oate /B[4

_u>m..m ..N N\

O—._m_: of Ocﬂoa< LABORATORY NumBER:_ 11/ 068

”... il

PROJECT MANAGER: ot Hory ANALYSIS REQUEST
COMPANY:,,_ (o€ ng i neerd 2 . m _ o a 2
T = ) ) 3 LA ‘e
"L ADDRESS: _ ®410  (SYH dve N K| IR & 2| T 1 o)
= Ww . .
Q-] Wk spose ; AL B P EEHPERE SEEERE E
prone:_Sb! ~bo2 © sampLeD By: WL Dok Wm HEIHE m & HE EIREY elelBfE|&] | 2| T 18
Bl w» . — 8|3 & '
__SAMPLE DISPOSAL INSTRUCTIONS : 3 m g m m 2| & 81 £ m w A M m 81 $|% m 21212 m m
ﬂ?o_ﬁﬂ_@umszo__ [ Retun e Kl I B it " g b D B e oy il i B
=2 -R =] ol o| ]l @ - W (=] k-
T . o I ol N ] m =i = - m 0{iMm)- 1B ol |Cy: .=
“SAMPLEID - - ) DATE | e | matrix|Lasio | 8| 8| 8] 2| S| 8| 8| 8| 5| 5| 2]515]5 8| B|={a &} 12
M4 W[STs 1o AL 12 b b 9.
-y S Wyl s Y ¥ \ Xl |
Al MW sTs |iyoo s b + o E
paws- ) wifsy five | i Ik A} i A
i ¥ :
i
e
Ty
. PROJECT INFORMATION .. .. SAMPLE RECEIPT - RELINQUISHED.BY: - 1. [RELINQUISHED BY: . i " "2, [RELINQUISHED BY: | 3, _
PAOJECT NUMBER: L1 ( 3~ Rlo& TOTAL NUMBER OF CONTAINERS | | (o mﬁﬁ\ﬁ .\&x& Time: | Signanre: Time: | Swgnane: Tine:
PROJECT NAME: \h o) \3wst<hs £ Pareer | COC SEALSINTACT? YAWNA Y EE _ -
PURCHASE ORDER NUMBER: RECEIVED GOOD COND./COLD y _u.r.azmaw [ or| Pinled Name: Date: | Printed Name: y Dae
ONGOING PROJECT? .  VES X3  NO[J | RECEVEDVIA: (qoanrsin CAlfim bt \\h\:
“~ |~ PRIOR AUTHORZATION IS REQUIRED FOR RUSH PROJECT Companyi, [Compery:__ Compary:
. .H.wq ..zomz»:ﬂ awks | (RUSH) - [ 2HR [ 48HRAS []72HAS 1 WK :momzmcﬁ m._mnﬂz_.mcwf.: s ‘M.zmnpwlwmc.wf;mv.,.q. 3
GREATERTHAN 24 HR, NOTICE? _ YES [ NO[]  (ABUSEONLY)  © cﬂm emm? _ | Swgnature: me: [PenaneE wme:
. - me 200
, meoSr _lm..—mco.q._ozw. P Prirfred Name: \ \ M..o Printed Name: Date: | Printed Name: Date:
. - 1 r
- e uler it
1 _ Company: mﬁ?cgm. Company: Analylical Technologies, Inc.
“i . ATiLabs: SanDiego (619458-9141 » Phoenix (602}438-1530 + Seatle (206)228-8335  Pensacola (804)474-1001  DISTRIBUTION: While, Canary - AT! + Pink - ORIGINATOR

Bam



EX

) A !K: AnolyticolTEChnOIOgieS,|ﬂc. 560 Naches Avenue. S.W., Suite 101, Renton, WA 98055, (206) 228-8335

ATI I.D. # 9111-105

GeoEngineers

pecember B, T | DECO 5 1991
Roing %{M B
B

GecEngineers, Inc.
8410 154th Ave N.E.
Redmond, WA 98052

Attention : Norm Puri

Project Number : 0161-13-R69

Project Name : Unocal-Westlake & Mercer

On November 8, 1991, Analytical Technologies, Inc., received two soil
samples for analysis. The samples were analyzed with EPA methodology

or equivalent methods as specified in the attached analytical schedule.
The results, sample cross reference, and quality control data are

enclosed.

' Tt cuihinat Wy
onna M McKlnn Yy Frederick W. Grothkopp
Senior Project Manager Laboratory Manager

' FWG/hal/ew
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)! gk AnalyticolTechnologies, inc.
ATI I.D. # 9111-105

SAMPLE CROSS REFERENCE SHEET

CLIENT : GEOENGINEERS, INC.
PROJECT # :$ 0161-13-R69
PROJECT NAME : UNOCAL-WESTLAKE & MERCER

ATI # CLIENT DESCRIPTICN DATE SAMPLED MATRIX
9111-105-1 MW-34-7 10/22/91 SOIL
9111-105~2 MW-45-6 10/29/91 SOIL
————— TOTALS ~w———
MATRIX # SAMPLES
SOIL 2

The samples from this project will be disposed of in thirty (30) days
from the date of the report. If an extended storage period is required,
please contact our sample control department before the scheduled
disposal date.
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)! Ak AnolyticolTechnologies,lnc.
ATI I.D. # 9111-105

ANALYTICAL SCHEDULE

CLIENT : GEOENGINEERS, INC.
PROJECT # : 0161-13-R69
PROJECT NAME : UNOCAL-WESTIAKE & MERCER

A e S Tl ok S . D D S Gl S S . Sl e, s - - . — S e S W . T — T i —— —— -

TECHNIQUE REFERENCE LAB

-|me
:
i
0
H
77}

BETX GC/PID EPA 8020 R
FUEL HYDROCARBONS GC/FID WA DOE WTPH-G R
LEAD ICAP EPA 6010 R
MOISTURE GRAVIMETRIC CLP SOW ILMO1.0 R

ATI - Renton

]
]

SD = ATI - San Diego
PHX = ATI - Phoenix
l PNR = ATI - Pensacola
FC = ATI - Fort Collins
= Subcontract

SUB

' B - 185
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)! ik AnclyticalTechnologies,Inc.
ATI I.D. # 9111-105

VOLATILE ORGANIC COMPOUNDS
DATA SUMMARY

CLIENT : GEOENGINEERS, INC. DATE SAMPLED : N/A
PROJECT # : 0161-13-R69 DATE RECEIVED t N/A
PROJECT NAME : UNOCAL-WESTLAKE & MERCER DATE EXTRACTED : 11/13/91
CLIENRT I.D. : REAGENT BLANK - DATE ANALYZED : 11/13/91
SAMPLE MATRIX : SOIL UNITS : mg/Kg
EPA METHOD : 8020 (BETX) DILUTION FACTOR : 1
RESULTS BASED ON DRY WEIGHT

COMPOUNDS ~ RESULTS

BENZENE <0.025

ETHYLBENZENE <0.025

TOLUENE <0.025

TOTAL XYLENES <0.025

SURROGATE PERCENT RECOVERIES

BROMOFLUOROBENZENE 97
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}! ;k AndlyticalTechnologies, Inc.

ATI I.D. # 9111-105-1

VOLATILE ORGANIC COMPOUNDS

DATA SUMMARY

CLIENT : GEOENGINEERS, INC.
PROJECT # : 0161-13-R69

PROJECT NAME : UNOCAL-WESTLAKE & MERCER
CLIENT I.D. : MW-34-7

SAMPLE MATRIX : SOIL

EPA METHOD ¢ 8020 (BETX)

RESULTS BASED ON DRY WEIGHT

DATE SAMPLED
DATE RECEIVED
DATE EXTRACTED
DATE ANALYZED
UNITS

DILUTION FACTOR

10/22/91
11/08/91 *
11/12/91
11/13/91
Tg/Kg

- —— . ————— — T —— T ——— — Ak o D A W e el W S e ks S e il S S S . T S S Y S S S S S — S W T T S  ———— -

BENZENE
ETHYLBENZENE
TOLUENE
TOTAL XYLENES

SURROGATE PERCENT RECOVERIES

BROMOFLUOQROBENZENE

<0.025
<0.025
<0.025
<0.025

70

* Please note that the sample was received past the recommended 14 day

holding time.
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' )! *K AnaiyticolTechnologies, Inc.

ATI I.D. # 9111-105-2

VOLATILE ORGANIC COMPOUNDS

DATA SUMMARY

CLIENT :

PROJECT # :

PROJECT NAME :

CLIENT I.D. : MW=-45-6
SAMPLE MATRIX : SOIL

EPA METHOD : 8020 (BETX)
RESULTS BASED ON DRY WEIGHT

e A S i e A A P A S S S S — T A T - S ——— i S——— - S S A " ——

GECENGINEERS, INC.
0161-13-R69
UNOCAL-WESTLAKE & MERCER

—— T D A A T T VD WU ——— e o —— T A S S S ——— - — T S —— S ——— i e G ——— G -

BENZENE
ETHYLBENZENE
TOLUENE
TOTAL XYLENES

SURROGATE PERCENT RECOVERIES

BROMOFLUOROBENZENE

DATE SAMPLED
DATE RECEIVED
DATE EXTRACTED
DATE ANALYZED
UNITS

DILUTION FACTOR

s 48 44 sw FN

<0.025
<0.025
<0.025
<0.025

71

10/29/91
11/08/91
11/12/91
11/13/91 *
?g/Kg

* Please note that the sample was analyzed past the recommended 14 day

holding time.
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l ' ATI I.D. 4% 9111-105
VOLATILE ORGANIC COMPOUNDS
. QUALITY CONTROL DATA
CLIENT t GEOENGINEERS, INC. SAMPLE I.D. # t BLANK SPIKE
PROJECT # :t 0161-13-R6&9 DATE EXTRACTED : 11/12/91
PROJECT NAME : UNOCAL-WESTLAKE & MERCER DATE ANALYZED : 11/13/91
EPA METHOD : 8020 (BETX) UNITS : mg/Kg
.SAMPLE MATRIX : SOIL
pup. DUP.
' SAMPLE SPIKE SPIKED % SPIKED %
T COMPOUNDS RESULT ADDED RESULT REC. SAMPLE REC. RPD
'BENZENE <0.025 1.00 0.725 73 0.734 73 1
" TOLUENE <0.025 1.00 0.847 85 0.865 87 2
lTOTAL AYLENES _ <0.025 2.00 1.75 88 1.76 gs 1
Recovery = (Spike Sample Result - Sample Result)
------------------------------------- x 100
Spike Concentration
I?LPD (Relative % Difference) = | (Spike Result - Duplicate Result)|
------------------------------------ X 100

Average Result

i
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ATI I.D. # 9111-105

FUEL HYDROCARBON ANALYSIS

DATA SUMMARY

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

GECENGINEERS, INC.
0161-13~R69
UNOCAL-WESTLAKE & MERCER
REAGENT BLANK

SOIL

WIPH GASOLINE

ot BN AN 44 %8 a8

——— . —— T T ————— i S ol . e o s s . TS D D Y D e M i il W PP S S o . g

FUEL HYDROCARBONS
HYDROCARBON RANGE
HYDROCARBON QUANTITATION USING

B - 190

DATE SAMPLED : N/A
DATE RECEIVED : N/A
DATE EXTRACTED : 11/08/91
DATE ANALYZED : 11/12/91
UNITS : mg/Kg
DILUTION FACTOR : 1
RESULT

<5

BENZENE TO NAFHTHALENE
GASOLINE



-

éAnolyficolTechnologies,!nc.
ATI I.D. # 9111-105-1

FUEL HYDROCARBON ANALYSIS
DATA SUMMARY

CLIENT : GEQOENGINEERS, INC. DATE SAMPLED : 10/22/91
PROJECT # : 0161-13-R69 DATE RECEIVED : 11/08/91 *
PROJECT NAME : UNOCAL-WESTLAKE & MERCER DATE EXTRACTED : 11/08/91
CLIENT I.D. ¢ MW-34-7 DATE ANALYZED : 11/12/91
SAMPLE MATRIX : SOIL UNITS : mg/Kg
METHOD : WI'PH GASOLINE DILUTION FACTOR : 1

COMPOUND RESULT

FUEL HYDROCARBONS <5

HYDROCARBON RANGE BENZENE TO NAPHTHALENE
HYDROCARBON QUANTITATION USING GASOLINE

* Please note that the sample was received past the recommended 14 day
holding time.
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ATI I.D. # 9111-105-2

FUEL HYDROCARBON ANALYSIS
DATA SUMMARY

CLIENT : GEOENGINEERS, INC. DATE SAMPLED : 10/29/91
PROJECT # : 0161-13~-R69 DATE RECEIVED : 11/08/91
PROJECT NAME : UNOCAL-WESTLAKE & MERCER DATE EXTRACTED : 11/08/91
CLIENT I.D. : MW-45-6 o DATE ANALYZED : 11/12/91
SAMPLE MATRIX : SOIL - UNITS : mg/Kg
METHOD : WIPH GASOLINE DILUTION FACTOR : 1
COMPOUND RESULT

FUEL HYDROCARBONS <5

HYDROCARBON RANGE BENZENE TO NAPHTHALENE
HYDROCARBON QUANTITATION USING GASOLINE

e

B - 192
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' ATI I.D. % 9111~105

FUEL HYDROCARBON ANALYSIS
QUALITY CONTROL DATA

CLIENT : GEOENGINEERS, INC. SAMPLE I.D. # ¢ BLANK SPIKE
PROJECT # ¢ 0161-13-R69 DATE EXTRACTED : 11/08/91
l PROJECT NAME : UNOCAL-WESTLAKE & MERCER DATE ANALYZED : 11/12/91
METHOD : WIPH GASOLINE UNITS : mg/Kyg
SAMPLE MATRIX : SOIL
DUP. DUP.
g SAMPLE SPIKE SPIKED & SPIKED %
l COMPOUND RESULT ADDED RESULT REC. RESULT REC. RPD

S ————— o St S e i S ———————————— T T ] . T Y ————————————————— — ———————————————— -

FUEL HYDROCARBONS
(GASOLINE) <5.0 100 = 99.7 100 97.0 97 3

Spike Concentration

lRPD (Relative % Difference) = ) (Spike Result - Dup. Spike Result )|

i
. B -193

Average Result
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METALS ANALYSIS

CLIENT ¢ GEQENGINEERS, INC.
PROJECT # : 0161-13-R69
PROJECT NAME : UNOCAL~WESTLAKE & MERCER

LEAD 11/25/91

B - 194

ATI I.D. # 9111-105

MATRIX : SOI1L

11/26/91
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l . ATI I.D. # 9111-105
METALS ANALYSIS
l DATA SUMMARY
CLIENT : GEOENGINEERS, INC. MATRIX : SOIL
PROJECT # : 0161-13-R69
.PROJECT NAME : UNOCAL-WESTLAKE & MERCER UNITS : mg/Kg
IATI I.D. # CLIENT I.D. LEAD
9111-105-1 MW-34-7 <2.3
. 9111-105-2 MW-45-6 <2.1
REAGENT BLANK - <1.5

B-195
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ATI I.D. # 9111-105
GENERAL CHEMISTRY ANALYSIS
CLIENT : GEOENGINEERS, INC. MATRIX : SOIL

PROJECT # : 0161-13-R69
PROJECT NAME : UNOCAL-WESTLAKE & MERCER

v R g A ———— . A . I S —— T 1 S S S T —— T . O T TP —— S A T T v S T T T . T —— . -

—— S . Y ——— e e A P Y A S S G T v e da s I T S A (A S D S S e v S D T S AP S L e G e i

MOISTURE - - 11/11/91
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)! j\ AnalyticolTechnologies,inc.
ATI I.D. # 9111-105

GENERAL CHEMISTRY ANALYSIS
DATA SUMMARY

CLIENT : GEOENGINEERS, INC. MATRIX : SOIL
PROJECT # : 0161-13-R&9

PROJECT NAME : UNOCAL-WESTLAKE & MERCER UNITS : %
ATI I.D. # CLIENT I.D. MOISTURE

9111-105-1 MW-34-7 16

9111-3105-2 MW-45-6 17
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ATI I.D. # 9111-105

GENERAL CHEMISTRY ANALYSIS
QUALITY CONTROL DATA

CLIENT s GEOENGINEERS, INC. MATRiX : S0IL
PROJECT # : 0161-13-R69
PROJECT NAME : UNOCAL-WESTLAKE & MERCER ~ UNITS : %

SAMPLE DUP SPIKED SPIKE %
PARAMETER ATI I.D. RESULT RESULT RPD RESULT ADDED REC
MOISTURE 9111-105-1 16 15 6 N/A N/A N/A

% Recovery = (Spike Sample Result - Sample Result)

Average Result

B-198



. P -
i ) . H

o3 S | %:
NKM}:Q_J\__no_qmnr:o_om_mm Inc. DATE Q \wﬁm
..+ 560 Naches Avenus Sw, Suite 101 Ren{on, WA 98055 Amomuuum 8335 O:m——.— O% Ocmﬂ8< LABORATORY NUMBER: \ .

| PROJECT zszWomm Wotm~ Pur ANALYSIS REQUEST.
COMPANY: 3?.243 , v _ & - a P m
| rookess: @910 /51 Roe IJE Blel L1l (8] (3] 18 szt | 1S || SlE| |
oo K [s] .m wli (&) Y] O o |6 .“ D nJ ..,.N..
2o edeowd Wk q¥0T2 . 28505 LS E] 1s Clel3)s| |3 AR E “_
. ot - « = — > , iy
| prone, £6l~booo sampLeomy: Wil Fvk A HEE Z| & & M B (213 1HEHE 3 m X L A7l
&2 =1 IS ; _ lals|s ‘ @ Y .
SAMPLE DISPOSAL INSTRUGTIONS 8 E g mm o m Bl & § m & : 3 2 8 3 $ sl8lg|g|8 m.wm - m
E»ﬁcga_@msag .+ [ Retum NN ERRENHEREE R AR EEE RS ES
. . Holgle ol ol ol o] © el w » ~1a M =1 "
“SAMPLEID™ ;2| :DATE. | Tve | maTRXIAB 0 | 31 5| & | 3| §| &| B| &| E| £ 8182 58| 8= |u|& W.m
YIS TE 2 o fedal|l kel |~ ¥ R ._
Clmwt el o~ \ 1-R |- NXL B
‘ - . .
Y e
L i ' 9
N i,
R
.1 PROJECT INFORMATION . .. . SAMPLE RECEIFT RELNGUISHED BY:._ ;- 1, | RELINQUISHED BY: . ;"' - 2, | RELINQUISRED BY: | 73, .. ’
.| PROJECT NUMBER TGN 3- 6§~ | TOTAL NUMBER OF CONTANERS- . | Stamawre: Time: Sgnauwe: . Time:
 { PROJECT NAME: { Jw oen E..,ff?ﬁ.., COC SEALSINTACT? YA/NA . : ' ——
.,.., Cmo_,_)memcmm NUMBER: . . - RECEIVED GOOD COND/COLD v}ﬁ& Name: ﬁ Date:| Printed Name: Data: |Printed Name: . Date;
2 ozoo_zo_umo_mod _Yest noy |receveovia by, . 2 J LS. E& il
- [2825: 1 PRIOR AUTHORIZATION 1S REQUIRED FOR RUSH PROJECTS | Company: 92 |Comeary: Company:
Y T zon_zﬁvn_.msé [ fsm  pQoam  Qems g% xaﬁ:zx [ RECEVED BY: .| RECEVED BY: 2| RECEVED BY: (LAB) 3.
-1 |PREATERTHAN24HR.NOTICE?. - YES[] . . NO [ (ABUSECNLY) (o y M-ﬁo Hgnane: | Smanee: Tume:
o %mostzﬂmco:osz _ L1 LK : e
JE R % ® o toﬂstt LwkTAT ! _uisaznaa :| Printed Name: Date: | Printed Name: Date: |
. \:\\}m&\m\& \ q9) : T
.ﬁ . Company: \m.ﬂ\ ..I.ﬁ Company:... ) Analylical Technologies, Inc.
[ ] n.,.
»

>._._ _.h.uﬁ mw__._ U_auo -mdwrmm 9141 » mJoaaxAmoM:um 1530 - Seatte nwom__mmm -8335 + Pensacola (904)474-1001 Qm._.:_ws_oz White, Canary - AT ¢« Pink - OI_D_Z>4.03 ’



):f K!, AnolyﬂcolTechnologies,lnc. 560 Naches Avenue, S.W., Suite 104, Renton, WA 98055, (206) 228-8335

ATI I.D. # 9201-239

February 13, 1992

GeoEngineers
| FEB 14 1%
E i , Inc. .
GeoBngineers, Inc. ““’“"ﬂ/éfHB

Redmond, WA 98052 e

Attention : Norm Puri
Project Number : 161-013-R4
Project Name : Unocal

On January 29, 1992, Analytical Technologies, Inc., received four soil
samples for analysis. The samples were analyzed with EPA methodology
or equivalent methods as specified in the attached analytical schedule.
The results, sample cross reference, and guality control data are
enclosed.

Donna M. McKinney Frederick W. Grothkopp
Senior Project Manager - Laboratory Manager
FWG/hal/rmn
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l ATT I.D. # S201-239

SAMPLE CROSS REFERENCE SHEET

CLIENT : GEQENGINEERS, INC.
PROJECT # :+ 161-013-R4
PROJECT NAME : UNOCAL
IATI # CLIENT DESCRIPTION DATE SAMPLED MATRIX
l 9201-23%-1 MW-48-4 01/29/92 SOIL
9201-239-2 MW-49-1 01/29/92 SOIL
9201-239-3 MW-49-3 01/29/92 SOIL
9201-239-4 MW-49-6 01/29/92 SOIL
' ----- TOTALS -~---
l MATRIX # SAMPLES
SOIL 4
i ATI STANDARD DISPOSAL PRACTICE

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

from the date of the report. If an extended storage period is required,
pPlease contact our sample control department before the scheduled

l disposal date.
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CLIENT
PROJECT #

: GEOENGINEERS,
: 161-013-R4

PROJECT NAME : UNOCAL

- rm e e = = mm o e - A m M E A e e me e e e e = o e o o W Mmoo o oW W W W OE MWW R AR E A e — — — — — = - o~ =

BETX

FUEL HYDROCARBONS

TOTAL PETROLEUM HYDROCARBONS

MOISTURE
R = ATI
SD = ATI
PHX = ATI
PNR = ATI
FC = ATI
SUB =

Renton

San Diego
Phoenix
Pensacola
Fort Collins

Subcontract

ANALYTICAL: SCHEDULE

GC/PID
GC/FID
GC/FID

GRAVIMETRIC

B - 202

ATI I.D. # 89201-239

EPA 8020

EPA 8015 MODIFIED R

WA DOE WTPH-G

CLP SOW ILMO1.0

R

R
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' ATI I.D. # 9201-238
CASE NARRATIVE
CLIENT : GEOENGINEERS, INC.
PROJECT # + 161-013-R4
' PROJECT NAME : UNOCAL

These samples were extracted for a BETX analysis on January 29, 1%92. Sample

$201-239-4 (MW-49-6), was originally analyzed on January 31, 1992, with the

surrogate recovery falling below established contreol limits. This sample was
lreanalyzed on February 1, 1992; again the surrogate failed low.

The sample was re-extracted on February, 3, 1992, with the sample jar for
9201-23%-4 (MW-49-6) containing headspace. The re-extracted sample was

'analyzed on February 7, 1992. The surrogate was within acceptable limits,
both sets of results are included.

- =

B - 203



)! !\ AnclyticalTechnologies,Inc.

ATI I.D. # 9201-239

VOLATILE ORGANIC COMPOUNDS
DATA SUMMARY

CLIENT : GEOENGINEERS, INC. DATE SAMPLED : N/A
PROJECT # : 161-013-R4 DATE RECEIVED : N/A
PROJECT NAME : UNOCAL DATE EXTRACTED : 01/29/92
CLIENT I.D. : REAGENT BLANK DATE ANALYZED : 01/31/92
SAMPLE MATRIX : SOIL , UNITS : mg/Kg
EPA METHOD : 8020 (BETX) DILUTION FACTOR : 1
RESULTS BASED ON DRY WEIGHT

COMPOUNDS RESULTS

BENZENE <0.025

ETHYLBENZENE <0.025

TOLUENE . . <0.025

TOTAL XYLENES <0.025

'SURROGATE PERCENT RECOVERIES

BROMOFLUCROEBENZENE 96




)E Ak AndlyticolTechnologies, Inc.
ATI I.D. # 9201-239

' 5

VOLATILE ORGANIC COMPOUNDS

l DATA SUMMARY
CLIENT . GEOENGINEERS, INC. DATE SAMPLED : N/A
PROJECT # : 161-013-R4 DATE RECEIVED : N/A
PROJECT NAME : UNOCAL - DATE EXTRACTED : 02/03/92
CLIENT I.D. : REAGENT BLANK DATE ANALYZED : 02/03/92
SAMPLE MATRIX : SOIL UNITS : mg/Kg
IEPA METHOD . 8020 (BETX) DILUTION FACTOR : 1
RESULTS BASED ON DRY WEIGHT
COMPOUNDS RESULTS
BENZENE <0.025
l ETHYLBENZENE <0.025
TOLUENE <0.025
TOTAL XYLENES <0.025

l BROMOFLUOROBENZENE 94

SURRQGATE PERCENT RECOVERIES
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ATI I.D. # 9201-239-1

VOLATILE ORGANIC COMPOUNDS
DATA SUMMARY

CLIENT : GEOENGINEERS, INC. DATE SAMPLED : 01/29/92
PROJECT # : 161-013-R4 DATE RECEIVED : 01/29/92
PROJECT NAME : UNOCAL DATE EXTRACTED : 01/29/92
CLIENT I.D. : MW-48-4 DATE ANALYZED : 02/01/92
SAMPLE MATRIX : SOIL UNITS : mg/Kg
EPA METHOD : 8020 (BETX) DILUTION FACTOR : 1
RESULTS BASED ON DRY WEIGHT

COMPOUNDS RESULTS

BENZENE 0.15

ETHYLBENZENE <0.025

TOLUENE <0.025

TOTAL XYLENES 0.053

SURROGATE PERCENT RECOVERIES

BROMOFLUQROBENZENE 67
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ATI I.D. # 9201-239-2

VOLATILE ORGANIC COMPOUNDS
DATA SUMMARY

CLIENT . GEOENGINEERS, INC. DATE SAMPLED . 01/29/92
PROJECT # : 161-013-R4 DATE RECEIVED : 01/29/92

B PROJECT NAME : UNOCAL DATE EXTRACTED : 01/29/92
CLIENT I.D. : MW-49-1 DATE ANALYZED : 02/01/92
SAMPLE MATRIX : SOIL UNITS : mg/Xg
EPA METHOD : 8020 (BETX) DILUTION FACTOR : 1

B LESULTS BASED ON DRY WEIGHT

' COMPOUNDS RESULTS
BENZENE 0.14

l ETHYLBENZENE <0.025
TOLUENE <0.025

l TOTAL XYLENES ‘ 0.049

SURROGATE PERCENT RECOVERIES

l BROMOFLUOROBENZENE 64

-
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ATI I.D. # 5201-239-3

VOLATILE ORGANIC COMPOUNDS
DATA SUMMARY

. CLIENT : GEOENGINEERS, INC. DATE SAMPLED : 01/29/92
PROJECT # : 161-013-R4 DATE RECEIVED : 01/29/92
PROJECT NAME : UNOCAL DATE EXTRACTED : 01/29/92
CLIENT I.D. : MW-49-3 DATE ANALYZED : 02/01/92
SAMPLE MATRIX : SOIL UNITS : mg/Kg
EPA METHOD : 8020 (BETX) DILUTION FACTOR : 1
RESULTS BASED ON DRY WEIGHT
COMPOUNDS RESULTS
BENZENE 1.2
ETHYLBENZENE . 3.3
TOLUENE 0.39
TOTAL XYLENES 15 D

SURROGATE PERCENT RECOVERIES

BROMOFLUOROBENZENE ' 67

D = Value from a 10 fold diluted analysis.
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ATI I.D. # 9201-23%9-4

VOLATILE ORGANIC COMPOUNDS
DATA SUMMARY

CLIENT : GEOENGINEERS, INC. DATE SAMPLED : 01/29/92
PROJECT # : 161-013-R4 DATE RECEIVED : 01/29/92
PROJECT NAME : UNOCAL DATE EXTRACTED : 01/29/92
W CLIENT I.D. : MW-49-6 DATE ANALYZED : 02/01/92
SAMPLE MATRIX : SOIL UNITS : mg/Kg
lEPA METHOD : 8020 (BETX) DILUTION FACTOR : 1
RESULTS BASED ON DRY WEIGHT
l COMPOUNDS RESULTS
BENZENE 1.8
i ETHYLBENZENE 4.5
TOLUENE 0.44
TOTAL XYLENES 19 D
SURROGATE PERCENT RECOVERIES
l’ BROMOFILUOROBENZENE 51 H

Value from a 10 fold diluted analysis.

m g

Out of limits.
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' ATI I.D. # 9201-239-4 RE

VOLATILE ORGANIC COMPOUNDS
DATA SUMMARY

CLIENT : GEOENGINEERS, INC. DATE SAMPLED : 01/29/92
PROJECT # : 161-013-R4 DATE RECEIVED : 01/29/92
PROJECT NAME : UNOCAL DATE EXTRACTED : 02/03/92
CLIENT I.D. : MW-49-6 DATE ANALYZED : 02/07/92
SAMPLE MATRIX : SOIL UNITS : mg/Kg
EPA METHOD : 8020 (BETX) DILUTION FACTOR : 1
RESULTS BASED ON DRY WEIGHT

COMPOUNDS RESULTS

BENZENE 0.48

ETHYLBENZENE 0.25

TOLUENE 0.14

TOTAL XYLENES 1.4

SURROGATE PERCENT RECOVERIES

BROMOFLUOROBENZENE 59

v
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ATI I.D. # 9201-239

VOLATILE ORGANIC COMPOUNDS
QUALITY CONTROL DATA

CLIENT : GEOENGINEERS, INC. SAMPLE I.D. i : BLANK SPIKE
PROJECT # : 161-013-R4 DATE EXTRACTED : 01/29/92
PROJECT NAME : UNOCAL DATE ANALYZED : 01/31/92
EPA METHOD : 8020 (BETX) UNITS : mg/Kg
lSAMPLE MATRIX : SOIL
DUP. DUP,
SAMPLE SPIKE B8PIKED % SPIKED %
'‘COMPQUNDS . RESULT ADDED RESULT REC. SAMPLE REC. RPD
BENZENE <(¢.025 1.00 0.866 87 0.741 74 16
" TOLUENE <0.025 1.00 0.985 99 0.839 84 16
'TOTAL XYLENES <0.025 2.00 2.03 102 1.70 85 18
i
'%Recovery = (Spike Samplé Result - Sample Result)
------------------------------------- x 100
" Spike Concentration
IRPD (Relative % Difference) = | (Spike Result - Duplicate Result } |
------------------------------------ x 100

Average Result
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ATI I.D. # 9201-239

VOLATILE QORGANIC COMPOUNDS
" QUALITY CONTROL DATA

CLIENT : GEOENGINEERS, INC. SAMPLE I.D. # : BLANK SPIKE
PROJECT # : 161-013-R4 DATE EXTRACTED : 02/03/92
PROJECT NAME : UNOCAL DATE ANALYZED : 02/03/92
EPA METHOD : 8020 (BETX) UNITS : mg/Kg

SAMPLE MATRIX : SOIL

DUP. DUP.

SAMPLE SPIKE SPIKED % SPIKED %
COMPOUNDS RESULT ADDED RESULT REC. SAMPLE REC. RPD
BENZENE <0.025 1.00 0.911 91 0.902 50 1
TOLUENE <0.025 1.00 0.929 93 0.931 93 0
TOTAL XYLENES <0.025 2.00 1.79 90 1.87 954 4
%¥Recovery = (Spike Sample Result - Sample Result)

------------------------------------- x 100
Spike Concentration
RPD (Relative % Difference) = |(Spike Result - Duplicate Result )|
------------------------------------ x 100

Average Result

B-212
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ATI I.D. # 9201-239

FUEL HYDROCARBON ANALYSIS
DATA SUMMARY

CLIENT : GEOENGINEERS, INC. DATE SAMPLED . N/A
. PROJECT # : 161-013-R4 DATE RECEIVED : N/A
PROJECT NAME : UNOCAL DATE EXTRACTED : 01/29/92
CLIENT I.D. : REAGENT BLANK DATE ANALYZED  : 01/28/92
. SAMPLE MATRIX : SOIL UNITS : mg/Kg
8 vETHOD . 8015 (MODIFIED) DILUTION FACTOR : 1
' COMPOUND RESULT
FUEL HYDROCARBONS <5
| HYDROCARBON RANGE c7 - c12
HYDROCARBON QUANTITATION USING GASOLINE
l‘ FUEL HYDROCARBONS <25
HYDROCARBON RANGE c12 - C24
HYDROCARBON QUANTITATION USING DIESEL
SURROGATE PERCENT RECOVERIES
[ O-TERPEENYL 111
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FUEL HYDROCARBON ANALYSIS

DATA SUMMARY

CLIENT ' : GEOENGINEERS, INC.
PROJECT # : 161-013-R4
PROJECT NAME : UNOCAL

CLIENT I.D. : MW-48-1

SAMPLE MATRIX : SOIL

METHOD : 8015 (MODIFIED)
COMPOUND

FUEL HYDROCARBONS
HYDROCARBON RANGE
HYDROCARBON QUANTITATION USING

FUEL HYDROCARBONS

HYDROCARBON RANGE
HYDROCARBON QUANTITATION USING

SURROGATE PERCENT RECOVERIES

O-TERPHENYL

ATI I.D. # 9201-239-2

DATE SAMPLED
DATE RECEIVED
DATE EXTRACTED
DATE ANALYZED
UNITS

RESULT

71

c7 - Cl2
GASOLINE
130 *
Cl2 - C24
DIESEL

91

01/29/92
01/29/92
01/29/92
02/03/92

: mg/Xg
DILUTION FACTOR :

1

* Chromatogram indicates petroleum hydrocarbons heavier than diesel.

B -214
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. ATI I.D. # 9201-239-3

FUEL HYDROCARBON ANALYSIS
DATA SUMMARY

CLIENT : GEQOENGINEERS, INC. DATE SAMPLED : 01/29/92-
PROJECT # : 161-013-R4 DATE RECEIVED : 01/29/92
lPROJECT NAME : UNOCAL DATE EXTRACTED : 01/29/92
CLIENT I.D. : MW-49-3 DATE ANALYZED : 01/30/92
SAMPLE MATRIX : SOIL UNITS : mg/Kg
'METHOD : 8015 (MODIFIED) DILUTION FACTOR : 1
' COMPOUND RESULT
FUEL HYDROCARBONS 140
IHYDROCARBON RANGE c7 - Ci2
HYDROCARBON QUANTITATION USING GASOLINE
" FUEL HYDROCARBONS 340 *
HYDROCARBON RANGE Clz - C24
HYDROCARBON QUANTITATION USING : DIESEL

' O-TERPHENYL 118

SURROGATE PERCENT RECOVERIES

Chromatogram indicates petroleum hydrocarbons heavier than diesel.
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ATI I.D. # 9201-238
FUEL HYDROCAREBON ANALYSIS
QUALITY CCNTROL DATA
CLIENT :+ GEQENGINEERS, INC. SAMPLE I.D. # ¢ 9201-222-13
PROJECT # : 161-013-R4 DATE EXTRACTED : 01/29/92
PROJECT NAME : UNOCAL DATE ANALYZED : 01/29/92
METHOD : 8015 (MODIFIED) UNITS : mg/Kg
SAMPLE MATRIX : SOIL
DUP. DUP.
SAMPLE SPIKE SPIKED % SPIKED %

COMPOUND . RESULT ADDED RESULT REC.

FUEL HYDROCARBONS

(DIESEL) 429 500 862 87
% Recovery = {(Spiked Result - Sample Result)
------------------------------- x 100
Spike Concentration
RPD (Relative % Difference) = | (Spike Result - Dup. Spike

Average Result

B - 216

RESULT REC. RPD
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)! g\ AnaivticalTechnologies, inc.
ATI I.D. # 9201-238

FUEL HYDROCARBON ANALYSIS
QUALITY CONTROL DATA

CLIENT : GEQENGINEERS, INC. SAMPLE I.D. # : BLANK SPIKE
: PROJECT # : 161-013-R4 DATE EXTRACTED : 01/29/92
PROJECT NAME : UNOCAL- DATE ANALYZED : 01/29/92
METHOD : 8015 (MODIFIED) UNITS : mg/Kg
. SAMPLE MATRIX : SOIL
DUP. DUP.
SAMPLE SPIKE SPIKED % SPIXKED %
COMPOUND RESULT ADDED RESULT REC. RESULT REC. RPD
'|' FUEL HYDROCARBONS
(DIESEL) <25 500 422 84 462 92 9
i % Recovery = (8piked Result - Sample Result)
e e R e il x 100
: Spike Concentration
l RPD (Relative % Difference) = | (Spike Result - Dup. Spike Result } |
------------------------------------ x 100
.a Average Result

B - 217
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)! ;\ AnalyticaTechnologies,inc.
ATI I.D. # 9201-239

CASE NARRATIVE

CLIENT : GECENGINEERS, INC.
PROJECT # : 161-013-R4
PROJECT NAME : UNOCAL

These four samples were extracted for a WA DOE TPH-G analysis on January 29,
1592. Sample 9201-238-4 (MW-49-6) was originally analyzed on January 30,
1992, with the surrogate recovery falling below established control limits.
This sample was reanalyzed on February 4, 1992; again the surrogate failed
low.

The sample was re-extracted and analyzed on February 4, 1992. The sample jar
~ for 9201-239-4 (MW-49-6) contained headspace with approximately 9 grams of
soil.. The result for the re-extracted sample passed for surrogate recovery.
Both sets of results are included.

B -218
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ATI I.D. # 9201-239

TOTAL PETRCLEUM HYDROCARBONS
DATA SUMMARY

l éAr‘lo|y1ICOITEChnOlOgiES,mc.

CLIENT : GECENGINEERS, INC. DATE SZAMPLED H N/A
PROJECT # : 161-013-R4 DATE RECEIVED : N/A
' PROJECT NAME : UNOCAL DATE EXTRACTED : 01/29/92
W ~LTENT I.D. : REAGENT BLANK DATE ANALYZED : 01/30/92
_ SAMPLE MATRIX : SOIL UNITS : mg/Kg
METHOD . WA DOE WTPH-G DILUTION FACTOR : 1
RESULTS ARE CORRECTED FOR THE MOISTURE CONTENT
4 COMPOUNDS RESULTS
FUEL HYDROCARBONS <5
HYDROCARBON RANGE TOLUENE TO DODECANE
HYDROCARBON QUANTITATION USING GASOLINE
' SURROGATE PERCENT RECOVERTIES

l’ TRIFLUOROTOLUENE ‘ 85
|
§

B - 219
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ATI I.D. # 9201-239

TOTAL: PETROLEUM HYDROCARBONS
DATA SUMMARY

CLIENT . GEOENGINEERS, INC. DATE SAMPLED : N/A
PROJECT #  : 161-013-R4 DATE RECEIVED : N/A
PROJECT NAME : UNOCAL DATE EXTRACTED : 02/04/92
CLIENT I.D. : REAGENT BLANK DATE ANALYZED : 02/04/92
SAMPLE MATRIX : SOIL UNITS : mg/Kg
METHOD : WA DOE WTPH-G DILUTION FACTOR : 1
RESULTS ARE CORRECTED FOR THE MOISTURE CONTENT

COMPOUNDS RESULTS

FUEL HYDROCARBONS <5

HYDROCARBON RANGE - TOLUENE TO DODECANE
HYDROCARBON QUANTITATION USING GASOLINE

SURROGATE PERCENT RECOVERIES

TRIFLUCROTOLUENE 91

B - 220
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ATI I.D. # 9201-23%9-1

TOTAL PETROLEUM HYDROCARBONS
DATA SUMMARY

CLIENT : GEOENGINEERS, INC. DATE SAMPLED . 01/29/92
PROJECT # : 161-013-R4 DATE RECEIVED : 01/29/92
PROJECT NAME : UNOCAL DATE EXTRACTED : 02/04/92
CLIENT I.D. : MW-48-4 ‘ DATE ANALYZED : 02/04/92
s SAMPLE MATRIX : SOIL UNITS : mg/Kg
- METHOD : WA DOE WTPH-G DILUTION FACTOR : 1
RESULTS ARE CORRECTED FOR THE MOISTURE CONTENT
' COMPOUNDS RESULTS
} FUEL HYDROCARBONS <5
' HYDROCARBON RANGE TOLUENE TO DODECANE
HYDROCARBON QUANTITATION USING GASOLINE
l SURROGATE PERCENT RECOVERIES
' TRIFLUOROTOLUENE 96

_‘ “

B - 221
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ATI I.D. # 9201-239-2

TOTAL PETROLEUM HYDROCARBONS
DATA SUMMARY

CLIENT : GEOENGINEERS,
PROJECT # : 161-013-R4
PROJECT NAME : UNOCAL
CLIENT I1.D. : MW-49-1
SAMPLE MATRIX : SOIL

METHOD : WA DOE WTPH-G

RESULTS ARE CORRECTED FOR THE MOISTURE CONTENT

FUEL HYDROCARBONS
HYDROCARBON RANGE
HYDROCARBON QUANTITATION USING

INC.

SURROGATE PERCENT RECOVERIES

TRIFLUOROTOLUENE

B - 222

DATE SAMPLED :+ 01/29/92
DATE RECEIVED : 01/29/92
DATE EXTRACTED : 01/29/92
DATE ANALYZED : 01/30/92
UNITS : mg/Kg

DILUTION FACTCR : 1

180
TOLUENE TO DODECANE
GASOLINE

52

- —} - -
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l ATI I.D. # 9201-239-3

TOTAL PETROLEUM HYDROCARBONS
DATA SUMMARY

CLIENT : GEOENGINEERS, INC. DATE SAMPLED : 01/29/92
t PROJECT # : 161-013-R4 DATE RECEIVED : 01/29/92
PROJECT NAME : UNOCAL DATE EXTRACTED : 01/29/92
" CLIENT I.D. : MW-49-3 " DATE ANALYZED : 02/04/92
SAMPLE MATRIX : SOIL UNITS : ma/Kg
METHOD WA DOE WTPH-G DILUTION FACTOR : ‘1
RESULTS ARE CORRECTED FOR THE MOISTURE CONTENT

l COMPQUNDS RESULTS
FUEL HYDROCARBONS ' 190
HYDROCARBON RANGE TOLUENE TO DODECANE
HYDROCARBON QUANTITATION USING GASOLINE

l SURRQOGATE PERCENT RECOVERIES

l TRIFLUOROTOLUENE ' 53

- O .
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ATI I.D. # 9201-239-4

TOTAL PETROLEUH HYDROCARBONS
DATA SUMMARY

CLIENT : GEOENGINEERS, INC. DATE SAMPLED : 01/29/92
PROJECT # : 161-013-R4 DATE RECEIVED : 01/29/92
PROJECT NAME : UNOCAL : DATE EXTRACTED : 01/29/92
CLIENT I.D. : MW-49-¢ DATE ANALYZED : 01/30/92
SAMPLE MATRIX : SOIL UNITS : mg/Kg
METHCD WA DOE WTPH-G DILUTION FACTOR : 1
RESULTS ARE CORRECTED FOR THE MOISTURE CONTENT

COMPOUNDS RESULTS .

FUEL HYDROCARBONS 120

HYDROCAREON RANGE TOLUENE TO DODECANE
HYDROCARBON QUANTITATION USING GASOLINE

SURROGATE PERCENT RECOVERIES

TRIFLUOROTOLUENE 34 H

H = Out of limits.

B-224
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I )! *\ Analytice/Technologies, Inc.

l ATI I.D. # 9201-239-4 RE
TOTAL PETROLEUM HYDROCARBONS

' DATA SUMMARY
CLIENT : GEOENGINEERS, INC. DATE SAMPLED : 01/29/92
PROJECT # : 161-013-R4 DATE RECEIVED : 01/29/92

'PROJECT NAME : UNOCAL DATE EXTRACTED : 02/04/92
¥ CLIENT I.D. : MW-49-6 DATE ANALYZED : 02/04/92
SAMPLE MATRIX : SOIL UNITS : mg/Kg
METHOD : WA DOE WTPH-G DILUTION FACTOR : 1

B RESULTS ARE CORRECTED FOR THE MOISTURE CONTENT

l COMPOUNDS RESULTS
FUEL HYDROCARBONS 36

lHYDROCARBON RANGE TOLUENE TO DODECANE
HYDROCARBON QUANTITATION USING GASOLINE

]

SURROGATE PERCENT RECOVERIES

TRIFLUOROTOLUENE 75

B - 225
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ATI I.D. # 9201-239 l
TOTAL PETROLEUM HYDROCARBONS E
QUALITY CONTROL DATA
CLIENT : GEOENGINEERS, INC. - SAMPLE I.D. # : BLANK SPIKE
PROJECT # : 161-013-R4 DATE EXTRACTED : 01/29/92 B
PROJECT NAME : UNOCAL DATE ANALYZED : 01/30/92 '
METHOD : WA DOE WIPH-G UNITS : mg/Kg
SAMPLE MATRIX : WATER B
RESULTS ARE CORRECTED FOR THE MOISTURE CONTENT
DUP. DUP. l
SAMPLE SPIKE SPIKED % SPIKED %
COMFPOUNDS RESULT ADDED RESULT REC. SAMPLE REC. RPD
PETROLEUM HYDROCARBONS '
(GASOLINE) <5.0 2.00 104 104 102 102 2 .
|
%¥Recovery = (Spike Sample Result - Sample Result) B
------------------------------------- x 100
Spike Concentration
RPD {Relative % Difference) = | (Spike Result - Duplicate Result )|
------------------------------------ x 100

Average Result
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)! g\ AnalyticoTechnologies, Inc

I ATI I.D. # 9201-239
GENERAL CHEMISTRY ANALYSIS
CLIENT : GEOENGINEERS, INC. MATRIX : SOIL
PROJECT # : 161-013-R4
IPROJECT NAME : UNOCAL
PARAMETER DATE PREPARED DATE ANALYZED
lMOISTURE - 01/30/92

B - 227
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ATI I.D. # 9201-239

GENERAL CHEMISTRY ANALYSIS
DATA SUMMARY

CLIENT . GEOENGINEERS, INC. MATRIX : SOIL
PROJECT # : 161-013-R4

PROJECT NAME : UNOCAL UNITS : %

ATI I.D. # CLIENT I.D. MOISTURE

9201-236-1 MW-48-4 14

9201-239-2 MW-49-1 14

5201-239-3  MW-49-3 27

9201-239-4 MW-49-6 55

B - 228
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l ATI I.D. # 9201-23%
GENERAL CHEMISTRY ANALYSIS
I OUALITY CONTROL DATA
CLIENT . GEOENGINEERS, INC. MATRIX : SOIL
lPROJECT # : 161-013-R4
PROJECT NAME : UNOCAL UNITS : %
' SAMPLE DUP SPTKED SPIKE %
PARAMETER ATI I.D. RESULT RESULT RPD RESULT ADDED REC
MOISTURE 9201-245-2 10 5.8 2 N/A N/A N/A

)

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

Average Result

B - 229
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)i ék, Ano|y’riCO|T9ChnologieS,lnc. 560 Naches Avenue, S.W., Suite 104, Renton, WA 9B0SS, (206) 226-8335

ATI I.D. # 9201-241

February 7, 1982 .
' GeoEngineers

| | FEB 10 132

GeoEngineers, Inc.
B410 154th Ave. N.E,.
'Redmond, WA 98052

lAttention : Norm Puri
Project Number : 161-013-R69

'Project Name : Unocal
samples for analysis. The samples were analyzed with EPA methodology
or equivalent methods as specified in the attached analytical schedule.

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

lOn January 29, 1992, Analytical Technoclogies, Inc., received two water

Donna M. McKinney Frederick W. Grothkopp

lSenior Project Manager Laboratory Manager

FWG/hal/rmn
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ATI I.D. # 89201-241
SAMPLE CROSS REFERENCE SHEET

CLIENT : GEOENGINEERS, INC.
PROJECT # : 161-013-R6S
PROJECT NAME : UNOCAL

ATI # CLIENT DESCRIPTION DATE SAMPLED MATRIX
9201-241-1 MW-48 01/29/92 WATER
9201-241-2 MW-49 01/29/92 WATER
----- TOTALS -----
MATRIX # SAMPLES
WATER 2

The samples from this project will be disposed of in thirty (30) days
from the date of the report. If an extended storage period is required,
please contact our sample control department before the scheduled
disposal date.
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' - ATI I.D. # 9201-241
. ' ANALYTICAL SCHEDULE
CLIENT . GEOENGINEERS, INC.
'PROJECT 4 . 161-013-R€9
PROJECT NAME : UNOCAL
l ANALYSIS TECHNIQUE REFERENCE LAR
lEETX GC/PID EPA 8020 R
l FUEL HYDROCARBONS GC/FID EPA 8015 MODIFIED R
LEAD AA/GF EPA 7421 R

ATI - Renton

ATI - San Diego
ATY - Phoenix

ATI - Pensacola
ATI - Fort Collins
Subcontract

:
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ATI I.D. # 9201-241

VOLATILE ORGANIC ANALYSIS
DATA SUMMARY '

CLIENT : GEOCENGINEERS, INC. DATE SAMPLED + N/A
PROJECT # : 161-013-R69 DATE RECEIVED : N/A
PROJECT NAME : UNOCAL DATE EXTRACTED : N/A
CLIENT I.D. : REAGENT BLANK DATE ANALYZED : 01/31/92
SAMPLE MATRIX : WATER UNITS : ug/L
EPA METHOD : 8020 (BETX) DILUTION FACTOR : 1
COMPQUND -~ RESULT
BENZENE <0.5
ETHYLBENZENE <0.5
TOLUENE <0.5
TOTAL XYLENES <0.5

SURROGATE PERCENT RECOVERIES
BROMOFLUOROBENZENE 103
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. ATI I.D. # 9201-241
| VOLATILE ORGANIC ANALYSIS

l DATA SUMMARY
CLIENT . GEOENGINEERS, INC. DATE SAMPLED : N/A
PROJECT # : 161-013-R6E9 DATE RECEIVED : N/A
PROJECT NAME : UNOCAL DATE EXTRACTED : N/A
CLIENT I.D. : REAGENT BLANK DATE ANALYZED : 02/01/92
SAMPLE MATRIX : WATER UNITS : ug/L
EPA METHOD : 8020 (BETX) DILUTION FACTOR : 1

l COMPOUND RESULT
BENZENE ’ <0.5

l ETHYLBENZENE <0.5
TOLUENE <0.5
TOTAL XYLENES <0.5

SURROGATE PERCENT RECOVERIES
l BROMOFLUOROBENZENE 99
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ATI I.D. # 9201-241-1

VOLATILE ORGANIC ANALYSIS
DATA SUMMARY

CLIENT : GEOENGINEERS, INC. DATE SAMPLED
PROJECT # : 161-013-R69 DATE RECEIVED
PROJECT NAME : UNOCAL DATE EXTRACTED
CLIENT I.D. : MW-48 DATE ANALYZED
SAMPLE MATRIX : WATER UNITS
EPA METHOD : 8020 (BETX) DILUTION FACTOR
COMPOUND RESULT
BENZENE 430
ETHYLBENZENE 180
TOLUENE 330
TOTAL XYLENES 600

SURROGATE PERCENT RECCVERIES
BROMOFLUOROBENZENE 99

01/29/92
01/29/92
N/A
02/01/92
ug/L

50



AnomcoITechnologles Inc.

ATI I.D. # 9201-241-2

VOLATILE ORGANIC ANALYSIS

. DATA SUMMARY

CLIENT : GEOENGINEERS, INC. DATE SAMPLED : 01/29/92
PROJECT # : 161-013-R6E9 DATE RECEIVED : 01/29/92
PROJECT NAME : UNOCAL DATE EXTRACTED : N/A
CLIENT I.D. + MW-49 DATE ANALYZED : 01/31/92
SAMPLE MATRIX : WATER UNITS : ug/L
lEPA METHOD : 8020 (BETX) DILUTION FACTOR : 1
' COMPQOUND RESULT -
BENZENE 550 D
ETHYLBENZENE 720 D
TOLUENE 54
lTOTAL XYLENES ' 3,200 D

SURROGATE PERCENT RECOVERIES

. BROMOFLUOROBENZENE 106

w)

= Value from a 50 fold diluted analysis.
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ATT I.D. # 9201-241

VOLATILE ORGANIC ANALYSIS
QUALITY CONTROL DATA

CLIENT : GEQENGINEERS, INC. SAMPLE I.D. # : 9201-248-1
PROJECT # : 161-013-R69 DATE EXTRACTED : N/A
PROJECT NAME : UNOCAL DATE ANALYZED :+ 01/31/92
EPA METHOD : 8020 (BETX) UNITS : ug/L
SAMPLE MATRIX : WATER
DUP. bUP.

SAMPLE SPIKE SPIKED % SPIKED %
COMPOUND RESULT ADDED RESULT REC. RESULT REC. RPD
BENZENE <0.5 20.0 19.6 98 18.6 93 5
TOLUENE <0.5 20.0 15.8 99 18.9 95 5
TOTAL XYLENES <0.5 40.0  39.4 99 37.7 94 4
% Recovery = (Spiked Result - Sample Result)

------------------------------- x 100
Spike Concentration
RPD (Relative % Difference) = |(Spike Result - Dup. Spike Result) |
------------------------------------ x 100

Average Result
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ATI I.D. # 9201-241

FUEL HYDROCARBONS
DATA SUMMARY

CLIENT : GECENGINEERS, INC. DATE SAMPLED : N/A
PROJECT # : 161-013-R69 DATE RECEIVED : N/A
PROJECT NAME : UNOCAL DATE EXTRACTED : 01/30/92
CLIENT I.D. : REAGENT BLANK DATE ANALYZED : 01/30/92
SAMPLE MATRIX : WATER UNITS : mg/L
METHOD : 8015 (MODIFIED) DILUTION FACTOR : 1

l COMPOUNDS RESULTS
FUEL HYDROCARBONS <1

HYDROCARBON RANGE c7 - Clz2
HYDROCARBON QUANTITATION USING GASOLINE

FUEL HYDROCARBONS <1

HYDROCARBON RANGE Cclz - Cz4

HYDROCARBON QUANTITATION USING DIESEL
SURROGATE PERCENT RECOVERIES

O-TERPHENYL 108
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ATI I.D. # 9201-241-1

FUEL HYDROCARBONS
DATA SUMMARY

CLIENT : GEOENGINEERS, INC, DATE SAMPLED : 01/29/92
PROJECT # : 161-013-R69 DATE RECEIVED : 01/29/92
PROJECT NAME : UNOCAL DATE EXTRACTED : 01/30/92
CLIENT I.D. : MW-48 DATE ANALYZED : 01/31/92
SAMPLE MATRIX : WATER UNITS : mg/L
METHOD ' : 8015 (MODIFIED) DILUTION FACTCOR : 1
COMPOUNDS RESULTS

FUEL HYDROCARBONS 4

HYDROCAREBON RANGE c7?7 - C12

HYDROCARBON QUANTITATION USING GASOLINE

FUEL HYDROCARBONS 2

HYDROCARBON RANGE : Cl12 - C24

HYDROCARBON QUANTITATION USING DIESEL

SURROGATE PERCENT RECOVERIES

O-TERPHENYL 113
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' ATI I.D. # 9201-241-2
FUEL HYDROCARBONS
l DATA SUMMARY
CLIENT : GEOENGINEERS, INC. DATE SAMPLED  : 01/29/92
PROJECT # : 161-013-R69 DATE RECEIVED : 01/29/92
l PROJECT NAME : UNOCAL DATE EXTRACTED : 01/30/92
CLIENT I.D. : MW-49 DATE ANALYZED : 01/31/92
SAMPLE MATRIX : WATER UNITS : mg/L
lMETHOD : 8015 (MODIFIED) DILUTION FACTOR : 1
COMPOUNDS RESULTS
FUEL BYDROCARBONS . 22
l HYDROCARBON RANGE C7 - C12
HYDROCARBON QUANTITATION USING GASOLINE
l FUEL HYDROCARBONS 3 *
HYDROCARBON RANGE C12 - C24
HYDROCARBON QUANTITATION USING DIESEL

SURROGATE PERCENT RECOVERIES

l O-TERPHENYL 110

I* Chromatogram indicates petroleum hydrocarbons indicative of gasoline.
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ATI I.D. # 9201-241

FUEL HYDROCARBONS
QUALITY CONTROL DATA

CLIENT : GEOENGINEERS, INC. SAMPLE I.D. # : 9201-251-2
PROJECT # : 161-013-RE9° DATE EXTRACTED : 01/30/92
PROJECT NAME : UNOCAL DATE ANALYZED : 01/30/92
EPA METHOD : 8015 (MODIFIED) UNITS : mg/L

SAMPLE MATRIX : WATER

) DUP. DUP.

SAMPLE SPIKE SPIKED % SPIKED %
COMPOUNDS ‘ RESULT ADDED RESULT REC. SAMPLE REC. RPD
FUEL HYDROCARBONS _
{(GASOLINE) | <1.0 50.0 50.4 101 50.3 101 O
%Recovery = (Spike Sample Result - Sample Result)

————————————————————————————————————— x 100
Spike Concentration
RPD (Relative % Difference) = |(Spike Result - Duplicate Result ) |
------------------------------------ x 100
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l . )! !k AnoivticclTechnologies,inc.

FUEL HYDROCARBONS
QUALITY CONTROL DATA

CLIENT : GEOENGINEERS, INC. SAMPLE I.D. # : BLANK SPIKE
PROJECT # : 161-013-R69 DATE EXTRACTED : 01/30/%2

' PROJECT N&aME : UNOCAL DATE ANALYZED : 01/30/92
EPA METHOD : 8015 (MODIFIED) UNITS : mg/L

SAMPLE MATRIX : WATER

DUP. DUP.
SAMPLE SPIKE S8SPIKED % SPIKED %
lCOMPOUNDS RESULT ADDED RESULT REC. SAMPLE REC. RPD
l FUEL HYDROCARBONS
{GASOLINE) <1l.0 50.0 48.3 87 41.9 84 14
I%Recovery = (Spike Sample Regult - Sample Result)
[ R i x 100
Spike Concentration
.RPD (Relative % Difference) = |(Spike Result - Duplicate Result ) |
R T LT x 100
l Average Result
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. )! g\ AnclyticalTechnologies,Inc.
ATI I.D. # 9201-241

METALS ANALYSIS
CLIENT : GEOENGINEERS, INC. MATRIX : WATER

PROJECT # : 161-013-R68
PROJECT NAME : UNOCAL

LEAD - 01/30/92 : 01/31/92
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. )! i\ Analyticcl Technologies, Inc.
ATI I.D. # 5201-241

METALS ANALYSIS
DATA SUMMARY

CLIENT : GEOENGINEERS, INC. MATRIX : WATER
PROJECT # : 161-013-R69
PROJECT NAME : UNOCAL UNITS : mg/L
I ATI I.D. # CLIENT I.D. LEAD
9201-241-1 MW-48 <0.0030
9201-241-2 MW-49 <0.0030
REAGENT BLANK - <0.0030
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. )&k, AnalyticolTechnologies, Inc.

ATI I.D. # 9201-241 l
METALS ANALYSIS
QUALITY CONTROIL, DATA I
CLIENT : GEOENGINEERS, INC. MATRIX : WATER
PROJECT # : 161-013-R69
PROJECT NAME : UNOCAL UNITS : mg/L
SAMPLE DUP SPIKED SPIKE %
ELEMENT ATI I.D. RESULT RESULT RPD RESULT ADDED REC
LEAD 9201-241-2 «<0.0030 <0.0030 NC 0.0235 0.0250 %4
LEAD BLANK SPIKE <0.0030 N/A N/Aa 0.0224 0.0250 90
NC = Not Calculable.
% Recovery = (Spike Sample Result - Sample Result)
------------------------------------- X 100

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

Average Result
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