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REPORT OF GEOENVIRONMENTAL SERVICES
RESULTS OF GROUND WATER MONITORING
UNOCAL SERVICE STATION 5353
SEATTLE, WASHINGTON
FOR
UNOCAL CERT - NORTHERN REGION

INTRODUCTION
This report summiarizes the results of GeoEngineers’ ground water monitoring activities
conducted at and in the vicinity of Unocal Service Station 5353 from October 7, 1993 to April 7,
1994, Unocal Service Station 5353 is located northeast of the intersection of Westlake Avenue
North and Mercer Street in Seattle, Washington. The Unocal site is shown relative to
surrounding physical features in Figure 1. Approximately 80,000 gallons of leaded premium
gasoline was released from a product line at the Unocal site in early 1980.

BACKGROUND

AREA HISTORY

The site is located about 500 feet south of the present shoreline of Lake Union. The
original shoreline of Lake Union extended south of the present alignment of Mercer Street. In
the late 1800s, the south end of Lake Union was developed predominantly with lumber mills and
related facilities. The accumulated deposits of sawdust and wood waste from the sawmills and
other fill materials eventually extended the shoreline of Lake Union north to its present location.

The land use in the area of the site between the late 1800s and the present was primarily
commercial, light industrial and heavy industrial, based on our historical research.
Approximately 20 potential petroleum storage facilities, both former and current, have been
identified within a quarter-mile radius of the site.

UNOCAL SITE HISTORY
The Unocal 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 Brace and Hergert Mill

Company. Century Brewing Company and Horluck Creameries Inc. occupied the site beginning
sometime between 1917 and 1935, and extending to 1965. Unocal leased the site from 1965 to
1968 and has owned the site since 1968. The western half of the Unocal site has been occupied
by and operated as a service station since 1965. The service station facility is currently
operating. The eastern half of the Unocal site has been occupied by a Denny’s restaurant since
1968.
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ASSESSMENT AND CLEANUP HISTORY

Unocal employees detected a gasoline leak in a product line at the Unocal site in May 1980.
The leak location was in the southwestern portion of the site, near the western service island.
Unocal estimated that as much as 80,000 gallons of leaded premium gasoline had been released
during the 4-month period prior to detection of the leak. The USTs (underground storage tanks)
and the product lines were immediately replaced.

Twenty-five monitoring wells were installed in 1980 to assess the extent of free product
floating on the ground water. An extensive free product plume was encountered beneath the
Unocal site, north to Valley Street, west beneath Westlake Avemue and south beneath Mercer
Street.

A free product recovery system was installed at the site in June 1980. The recovery system
was operated from June 1980 until October 1982. A total of approximately 41,900 gallons of
gasoline was recovered during this period.

A subsurface VES (vapor extraction system) was installed at the site in June 1988. The

VES has operated from June 1988 to the present. We estimate that the vapor equivalent of
approximately 4,700 gallons of gasoline was recovered by the VES during this period.
, Eighteen additional monitoring wells were drilled and installed in 1991 and 1992 to assess
the extent of contaminated soil and ground water in the vicinity of the Unocal site. An area of
contaminated soil was encountered extending beneath the Unocal site, north to Vailey Street, west
beneath Westlake Avenue and south beneath Mercer Street. Contaminated ground water was
encountered beneath the site and beneath Westlake Avenue, Mercer Street, Terry Avenue and
possibly Valley Street.

The locations of the monitoring wells installed in 1991 and 1992, and the locations of the
monitoring wells installed in 1980 which still exist are shown in Figure 1.

SUBSURFACE SOIL CONDITIONS

Our interpretation of subsurface soil conditions is based on monitoring well borings
completed in the vicinity of the Unocal site and on review of city of Seattle logs of borings
drilled in the vicinity. Mixed fill materials consisting of sand, sand with silt, silty sand, silty
gravel, silt, and sawdust were encountered in the borings. The fill materials extend to a depth
of approximately 35 feet. Little horizontal continuity was observed in the nonsawdust fill units.
Fill consisting of sawdust and wood chips was encountered beneath and in the vicinity of the
Unocal site. The sawdust and wood chip zones ranged from several feet to greater than 10 feet
in thickness. Native sand with varying amounts of gravel was encountered beginning at a depth
of approximately 35 feet in those borings that extended to this depth.
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GROUND WATER CONDITIONS
Ground water is present at a depth of 8 to 14 feet beneath the Unocal site. The general
direction of ground water flow in the area is toward the northeast, although considerable variation

in ground water flow direction occurs in localized areas.

SCOPE
The -specific scope of our ground water monitoring services during this reporting period is
as follows.
1.  Measure the depths to ground water in selected monitoring wells during the December 29
and 30, 1993, and the April 7, 1994 sampling visit, and calculate water table elevations
relative to an assumed site datum. Our field procedures are described in Appendix A.

2. Measure combustible vapor concentrations in the airspace of selected monitoring well

casings using a Bacharach TLV Sniffer calibrated to hexane.

3. Obtain product or ground water samples from monitoring wells MW-34, MW-37 and
MW-40 on October 7, 1993; MW-2 on October 15, 1993; MW-32A, MW-33, MW-34,
MW-35,7 MW-36, MW-40, MW-41, MW-42 MW-43, MW-45 and MW-47 on
December 29 or 30, 1993; MW-37 on January 6, 1994; and MW-32A, MW-33, MW-34,
MW-35, MW-37, MW-40, MW-42, MW-45 and MW-47 on April 7, 1994. Submit the
samples for laboratory analysis of BETX (benzene, ethylbenzene, toluene and xylenes) by
EPA Method 8020, gasoline-range hydrocarbons by Ecology Method WTPH-G, and diesel-
and oil-range hydrocarbons by Ecology Method WTPH-D extended. Submit selected
samples for laboratory analysis of one or more of the following: HVOCs (halogenated
volatile organic compounds) by EPA Method 8010 and total or dissolved (field filtered) lead
by EPA Method 7421.

GROUND WATER AND FREE PRODUCT SAMPLING

COMBUSTIBLE VAPOR CONCENTRATIONS

Combustible vapor concentrations were measured in the well casings of monitoring wells
MW-32A, MW-33, MW-34, MW-35, MW-36, MW-37, MW-40, MW-41, MW-42, MW-45 and
MW-47 on December 29 or 30, 1993, and monitoring wells MW-32A, MW-33, MW-34,
MW-35, MW-37, MW-40, MW-42, MW-45 and MW-47 on April 7, 1994 using a Bacharach
TLV Sniffer. The results are summarized in Table 1. Combustible vapors were measured in the
well casings at concentrations greater than 10,000 ppm (parts per miliion) in all wells except
MW-33 and MW-34 (less than 400 ppm) and MW-41 (5,500 ppm) on December 29 or 30.
Combustible vapors were measured in the well casings at concentrations greater than 10,000 ppm
in all wells except MW-32A, MW-33, MW-34 and MW-35 (all less than 400 ppm) on April 7.
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GROUND WATER ELEVATIONS

Ground water levels were measured in the well casings of monitoring wells MW-32A,
MW-33, MW-34, MW-35, MW-36, MW-37, MW-40, MW-41, MW-42, MW-45 and MW-47
on December 29 or 30, 1993, and monitoring wells MW-32A, MW-33, MW-34, MW-35,
MW-37, MW-40, MW-42, MW-45 and MW-47 on April 7, 1994 using an electric water level
indicator. The depths to water and the corresponding calculated ground water elevations are
summarized in Table 1. The depths to water measured in the monitoring wells ranged from 8.79
to 11.24 feet on December 29 and 30. The depths to water measured in the monitoring wells
ranged from 8.22 to 10.88 feet on April 7. Approximately 0.4 feet of free product was'present

. in MW-37 on December 30, and approximately 0.08 feet on April 7. Ground water elevations,

inferred ground water contours and flow direction based on December 29 and 30 measurements
are shown in Figure 2.

GROUND WATER SAMPLING AND ANALYSIS

GeoEngineers obtained ground water samples from monitoring wells MW-34 and MW-40,
and a product sample from monitoring well MW-37 on October 7, 1993. We obtained a sample
of ground water-product mixture from monitoring well MW-2 on October 15, 1993. We
obtained ground water samples from monitoring wells MW-32A, MW-33, MW-34, MW-35,
MW-36, MW-40, MW-42, MW-43, MW-45 and MW-47 on December 29 and 30, 1993. We
obtained a free product sample from monitoring weil MW-37 on January 6, 1994. We obtained
ground water samples from MW-3ZA, MW-33, MW-34, MW-35, MW-40, MW-42, MW-45 and
MW-47, and a ground water-product sample from MW-37 on April 7, 1994. Monitoring well
locations are shown in Figure 1. Each sample was submitted for laboratory analysis of BETX,
and gasoline-, diesel- and heavy oil-range hydrocarbons. In addition, the October 15 sample
from MW-2 and October 7 sample from MW-37 were analyzed for HVOCs; the October 7
samples from MW-34, MW-37 and MW-40 were analyzed for total lead; and the October 7
samples from MW-34 and MW-40 were analyzed for dissolved lead. The portions of the samples
that were submitted for analysis of dissolved lead were field filtered. Sampling procedures are
described in Appendix A. Chemical analytical results are summarized in Table 2 and Figure 3.
The laboratory reports and our review of the laboratory QA/QC program are included in
Appendix B. ’

Dissolved-phase benzene, ethylbenzene, toluene and/or xylenes were detected at
concentrations exceeding the MTCA Method A ground water cleanup levels in the samples
obtained from monitoring wells MW-2 (October 15), MW-32A (December 29 and April 7),
MW-33 (December 29 and April 7), MW-34 (October 7, December 29 and April 7), MW-35
(December 29 and April 7), MW-40 (December 29 and April 7), MW-42 (December 30 and
April 7), MW-43 (December 30) and MW-45 (December 29 and April 7). The sum of dissolved-
phase gasoline-, diesel- and/or heavy oil-range hydrocarbons exceeded the Method A ground
water cleanup level in the samples obtained from monitoring wells MW-2 (October 15), MW-32A
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(December 29 and April 7), MW-33 (December 29 and April 7), MW-34 (October 7,
December 29 and April 7), MW-35 (December 29 and April 7), MW-36 (December 30), MW-40
{October 7, December 30 and April 7), MW-42 (December 30 and April 7) and MW-45
(December 29 and April 7). BETX, and gasoline-, diesel- and/or heavy oil-range hydrocarbons
were detected in the free product samples obtained from monitoring well MW-37 on October 7,
Janunary 6 and April 7. Identification of the products present in the samples is discussed in the
section titled "Laboratory Data Evaluation.”

LABORATORY DATA EVALUATION y

The laboratory data for the ground water samples were reviewed by EcoChem (EcoChem,
Inc.) to evaluate the types of petroleum compounds and products present in the sample and
compare them to the types of petroleum compounds and products present at the Rosen site to the
south of the Unocal site, as discussed in our draft report dated May 9, 1994. EcoChem's
methodology and conclusions are presented in their report dated May 3, 1994, included as
Appendix C. The apparent identities of the contaminants present in the ground water samples,
based on EcoChem’s report, are summarized in Table 2.

Based on EcoChem’s evaluation of the data, the samples from MW-40, located
downgradient of the Rosen site, contained aged gasoline and motor oil similar to the aged
gasoline and motor oil present in soil samples obtained from the Rosen site. The samples
obtained from MW-2, MW-32A, MW-33, MW-34, MW-35, MW-37, MW-42, MW-43 and
MW-45 contained a fresher gasoline product that did not resemble the aged gasoline present in
MW-40 and at the Rosen site. The samples obtained from MW-2 and MW-42 also contained
motor oil. The petroleum hydrocarbons present in MW-36 and MW-47 were not possible to
identify because of the low concentrations in these samples.

DISCUSSION

Free product is present in MW-37, located beneath Mercer Street to the south of the site,
and occasionally in MW-2, located in the northern portion of the site. Petroleum-related ground
water contamination is present beneath the site at concentrations exceeding the applicable cleanup
levels.

Petroleum-related ground water contamination also is present at concentrations exceeding
the applicable cleanup levels in the following off-site wells.

s  MW-40, located crossgradient or upgradient of the Unocal site and downgradient of

the Rosen site

. MW-43, located crossgradient of the Unocal site

] MW-42, located crossgradient of the Unocal site

. MW-36, located downgradient of the Unocal site

GeoEngineers 5 File No. 0161-013-R65/061094



EcoChem’s evaluation of the laboratory data indicated that the product present in MW-40,
located between the Unocal site and the Rosen site, consisted of aged gasoline and motor oil.
The product present in all of the remaining wells tested consisted of fresher gasoline. Motor oil
also was present in MW-2 and MW-42. EcoChem’s evaluation indicated that the product present
in MW-40 was distinctly different from the product present in the remaining wells, and probably
was not related to the 1980 release at the Unocal site.

High concentrations of combustible vapors were detected in all wells during this reporting
period with the exception of MW-33 and MW-34. Previous studies indicate that the combustible
vapors predominantly consist of methane. The combustible vapor concentrations in several of
the monitoring wells fluctuated widely during this reporting period. The cause of these
fluctuations is not known. .

To further delineate the limits of the plume of contaminated ground water, we plan to obtain
samples from monitoring wells MW-39, MW-44, MW-46 and MW-48 during the next sampling
visit. In addition, samples will be obtained from monitoring wells SMW-3 and SMW-4, if

possible.

LIMITATIONS

We have prepared this report for use by Unocal in their evaluation of ongoing vapor
recovery efforts at Service Station 5353. This report may be made available to potential buyers
of the property and to regulatory agencies. This report is not intended for use by others and the
information contained herein may not be applicable to other sites.

Our services have been completed in accordance with generally accepted practices in this
area at the time the report was prepared. No other warranty or conditions, express or implied,
should be understood.

We appreciate the opportunity to be of service on this project. Please call if you have any
questions regarding this report.

- Respectfully submitted,

GeoEngineers, Inc.

Norman L. Puri, P.E.
Environmental Engineer

Stephen C. Pérrigo
Principal
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GROUND WATER ELEVATIONS AND

TABLE 1

COMBUSTIBLE VAPOR CONCENTRATIONS

Water Depth Corrected Ground Combustible

From Water Vapor

Monitoring Date Ground Surface Elevation? Concentration®
Well! Measured (feet) (feet) (ppm)
MW.-324 12/29/93 10.73 9.97 >10,000
04/07/94 10.65 10.05 <400
MW.33 12/20/93 10.82 .93 <400
04/07/94 10.60 10.15 <400
MW-34 12/29/93 11.01 10.41 <400
04/07/94 10.88 10.54 <400
MW.35 12/29/93 10.23 0,87 >10,000
04/07/94 9.91 10.19 <400
MW-36 12/30/93 9.42 8.38 >10,000
MW-37 12/30/93 10.594 10.74 >10,000
04/07/94 10.49° 10.59  >10,000
MW-40 12/30/93 10.68 10.21 >10,000
04/07/94 9.35 11.54 >10,000
MW-41 12/29/93 11.24 15.76 5,500
MW-42 12/30/93 9.62 10,72 >10,000
04/07/94 9.36 10.98 >10,000
MW-45 12/29/93 8.79 9.36 >10,000
04/07/94 8.22 9,93 >10,000
MW-47 12/30/93 8.50 10.33 >10,000
04/07/94 10.47 9.36 >10,000
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APPENDIX A

MONITORING WELL MEASUREMENTS AND SAMPLING

GROUND WATER ELEVATIONS

Depihs to the ground water table relative to the monitoring well casing rims and thicknesses
of free product, where present, were measured on the dates indicated in Table 1. The water level
measurements were made using an electric water level indicator. Product thickness was measured
with a translucent disposable bailer. The electric water level indicator was cleaned with a
Liquinox solution wash and a distilled water rinse prior to use in each well. Ground water
elevations were calculated by subtracting the water table depths from the casing rim elevations.

GROUND WATER SAMPLING

Ground water samples were obtained from monitoring wells MW-34 and MW-40 on
October 7, 1993; MW-32A through MW-36, MW-40 through MW-43, MW-45 and MW-47 on
December 29 or 30, 1993; and MW-32A through MW-35, MW-37, MW-40, MW-42, MW-45
and MW-47 on April 7, 1994. The water samples were obtained with a new disposable bailer
and clean bailing rope after at least three well volumes of water were removed from each well
casing.  The water samples were transferred in the field to laboratory-prepared sample containers.
The water samples were kept cold during transport to the testing laboratory. Chain-of-custody
procedures were followed during transport of the water samples to the testing laboratory. The
laboratory data sheets and chain-of-custody records are provided in Appendix B.

PRODUCT SAMPLING

Product or product-water samples were obtained from monitoring wells MW-37 on
October 7, 1993, January 6 and April 7, 1994, and MW-2 on October 15, 1993. The product
samples were obtained with a new disposable bailer and clean bailing rope from each well casing.
These samples were "grab" samples, as each well was not purged prior to sampling. The product
or product-water samples were transferred in the field to laboratory-prepared sample containers.
Chain-of-custody procedures were followed in transporting the samples to the testing laboratory.
The laboratory data sheets and chain-of-custody records are provided in Appendix B.

COMBUSTIBLE VAPOR CONCENTRATIONS

Combustible vapor concentrations were measured in monitoring well casings on the dates
indicated in Table 1. A Bacharach TLV Sniffer calibrated to hexane was used to measure the
cormnbustible vapor concentrations in the well casings. A 2-inch-diameter slip cap was used to
produce a temporary seal in the monitoring well casings when obtaining vapor concentrations.
The lower threshold of significance for the TLV Sniffer in this application is 400 ppm (parts per
million), equivalent to 4 percent of the LEL (lower explosive lirﬁit) of hexane.

GeoEngineers A-1 File No. 0161-013-R65/061094
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APPENDIX B

CHEMICAL ANALYTICAL PROGRAM
ANALYTICAL METHODS
Chain-of-custody procedures were followed during the transport of the field samples to the
analytical laboratory. The samples were held in cold storage pending extraction and/or analysis.
The analytical results, analytical methods reference and laboratory QA/QC (quality
assurance/quality control) records are included in this appendix. The analytical results are also
summarized in the text and tables of this report.

ANALYTICAL DATA REVIEW

The laboratory maintains an internal quality assurance program as documented in its
laboratory quality assurance manual. The laboratory uses a combination of blanks, surrogate
recoveries, duplicates, matrix spike recoveries, matrix spike duplicate recoveries, blank spike
recoveries and blank spike duplicate recoveries to evaluate the validity of the analytical results.
The laboratory also uses data quality goals for individual chemicals or groups of chemicals based
on the long-term performance of the test methods. The data quality goals were included in the
laboratory reports. The laboratory compared each group of samples with the existing data quality
goals and noted any exceptions in the laboratory report. The laboratory QA/QC and data quality
exceptions documented by the laboratory were reviewed by GeoEngineers using the applicable
data validation guidelines from the following documents: “National Functional Guidelines for
Organic Data Review" draft dated 1991 and "Laboratory Data Validation Functional Guidelines
for Evaluating Inorganic Analyses" dated 1988.

ANALYTICAL DATA REVIEW SUMMARY

No significant data quality exceptions were noted in the laboratory report or during our
review. Based on our data quality review, it is our opinion that the analytical data are of
acceptable quality for their intended use. '

GeoEngineers B-1 Fite No. 0161-013-R69/061094



) k AnolyfiCoITechnologies,lnc. 560 Naches Avenue, SW.. Suite 101, Renfon, WA 98055 (206) 228-8335

Karen L. Mixaen, Laboratory Manager

ATI I.D. # 9310-078

October 15, 1993

' GeoEngineers, Inc. GeoEngineerS
8410 154th Avenue N.E.
0CT 20 1993

Redmond WA 98052

Attention : Norm Puri 'l anng ﬁ/af?tjg
FHE oo o

- Project Number : 0161-013-R69

. Project Name : Unocal - WL&M

Dear Mr. Puri:

On October 7, 1993, Analytical Technologies, Inc. (ATI), received three

' 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. ‘

Sincerely,

'Donna M. McKinney
Senior Project Manager

| DM/hal/45/elf

Enclosure

B cGor@orate Offices: 5550 Morehouse Drive  San Diego, CA 924124 (619) 458-9144
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ATI I.D. # 9310-078
SAMPLE CROSS REFERENCE SHEET

CLIENT : GEOENGINEERS, INC.
PROJECT # - : 0161-013-Ré69
PROJECT NAME : UNOCAL - WL&M

ATI # CLIENT DESCRIPTION DATE SAMPLED MATRIX
9310-078-1 MW-37 10/07/93 PRODUCT
9310-078-2 MW-40 10/07/93 WATER
9310-078-3 MW-34 10/07/93 WATER
----- TOTALS -----

MATRIX # SAMPLES

WATER 2

PRODUCT 1

from the date of the report. If an extended storage period is required,
please contact our sample control department before the scheduled
disposal date.

n - 1

a = e

\
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. ATI I.D. # $310-078
' ANALYTICAL SCHEDULE

CLIENT ¢ GEOENGINEERS, INC.
PROJECT # : 0161-013-R65
"PROJECT NAME : UNOCAL - WL&M

e m i e m M e o m Emom m e o om oam A E E m o m E et e o e o W O B — ki ar M M e m o Em = — o o o M m — o m e m m m — m e e e e e m o = =

ANALYSIS TECHNIQUE REFERENCE LAB
lPURGEABLE HALOCARBONS GC/ELCD EPA 8010 R
BETX GC/PID EPA 8020 R
'TOTAL PETROLEUM HYDROCAREONS GC/FID WA DOE WTPH-G R
JTOTAL PETROLEUM HYDROCARBONS GC/FID WA DOE WTPH-D R
LEAD AB/GF EPA 7421 R

4

ATI - Renton

SD = ATI - San Diego
PHX = ATI - Phoenix
'PNR = ATI - Pensacola
FC = ATI - Fort Collins
= Subcontract

- SUB
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ATI I.D. # 9310-078

CASE NARRATIVE

CLIENT : GEQENGINEERS, INC.
PROJECT # : 0161-013-R69
PROJECT NAME : UNOCAL - WL&M

One (1) product sample was received by ATI on October 7, 1993, for the
following analysis: EPA method 8010,

The sample was analyzed at a 100-fold dilution. The surrogate was
consequently diluted out and not recovered. The result was flagged with an
*"Iv; surrogate out of limits due to sample dilution.

All corresponding quality assurance and quality control results defined as
blank spike/blank spike duplicate (BS/BSD), method blank and surrogate
recoveries were within the ATI established control limits.
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ATI I.D. # 9310-078

- VOLATTILE ORGANICS ANALYSIS
DATA SUMMARY

CLIENT : GEQENGINEERS, INC. DATE SAMPLED : N/A
o PROJECT # : 0161-013-R69 DATE RECEIVED : N/A
PROJECT NAME : UNOCAL - WL&M DATE EXTRACTED : 10/08/93
CLIENT I.D. : METHOD BLANK DATE ANALYZED : 10/08/93
. SAMPLE MATRIX : PRODUCT UNITS : mg/Kg
EPA METHOD : 8010 DILUTION FACTOR : 1

ICOMPOUNDS RESULTS
BROMODICHLOROMETHANE . ucvvvvrennnnnnnnnnn. <0.10

'BROMOFORM <0.10
BROMOMETHANE. <0.50
_ CARBON TETRACHLORIDE . ..cvvnvenenennnnnnn. <0.10
CHLOROBENZENE <0.25
CHLOROETHANE <0.50
CHLOROFORM . eotitie it ieeeteieieeeeieaannn. <0.10
CHLOROMETHANE <1.0

'1 2-DIBROMOETHANE (EDB) <0.25
1,2-DICHLOROBENZENE . ..uvvivnnenennennnnns <0.25
1,3 -DICHLOROBENZENE <0.25

'1 4 -DICHLOROBENZENE <0.25
DIBROMOCHLOROMETHANE . ...vvivevnnnnnnnnnnn. <0.10
1,1-DICHLOROETHANE <0.10
1,2 -DICHLOROETHANE <0.10
1,1-DICHLOROETHENE .. .i'ivrernrnnennannennn <0.10
CIS-1,2-DICHLOROETHENE <0.10
TRANS -1, 2-DICHLOROETHENE <0.10

ll,z—DICHLOROPROPANE ....................... <0.10
CIS-1,3-DICHLOROPROPENE <0.10
TRANS-1, 3-DICHLOROPROPENE <0.10

'METHYLENE CHLORIDE  tevvvvevmenenennenanannn <1.0
1,1,2,2-TETRACHLOROETHANE <0.10
TETRACHLOROETHENE <0.10
1,1,1-TRICHLOROETHANE . ...uvrveennnnnnnn.. <0.10

ll 1, 2-TRICHLOROETHANE <0.10

¥ TRICHLOROETHENE <0.10
TRICHLOROFLUOROMETHANE .. vvuvevnnunnnnnnns. <0.25

'VINYL CHLORIDE <0.50

SURROGATE PERCENT RECOVERY LIMITS
l BROMOCHLOROMETHANE 88 38 - 140

- .
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ATI I.D. # 9310-078-1 H
VOLATILE ORGANICS ANALYSIS ,
DATA SUMMARY l
CLIENT : GEOENGINEERS, INC. DATE SAMPLED . 10/07/93
PROJECT # : 0161-013-R69 DATE RECEIVED : 10/07/93
DPROJECT NAME : UNOCAL - WL&M DATE EXTRACTED : 10/08/93 '
CLIENT I.D. : MW-37 DATE ANALYZED : 10/08/93 '
SAMPLE MATRIX : PRODUCT UNITS : mg/Kg )
EPA METHOD . 8010 DTLUTION FACTOR : 100 I
COMPOUNDS RESULTS '
BROMODICHLOROMETHANE &+ o vvnvevevemeeeanennns <10
BROMOFORM - <10 l
BROMOMETHANE <50 '
CARBON TETRACHLORIDE & v oo vecereeeemeenannn. <10 _
CHLOROBENZENE <25 B
CHLOROETHANE <50
CHLOROFORM ot v eee e e e e e eeeee e e eeeanans <10
CHLOROMETHANE <100 |
1,2-DIBROMOETHANE (EDE) <25 '
1,2-DICHLOROBENZENE & vevvevevmremeeaannnnns <25 .
1,3 -DICHLOROBENZENE <25
1, 4 -DICHLOROBENZENE <25
DIBROMOCHLOROMETHANE v vveveemoenennanennas <10
1, 1-DICHLOROETHANE <10
1, 2 -DICHLOROETHANE <10
1,1-DICHLOROETHENE v v o v eoemseeeeeaaeaeanns <10
CIS-1,2-DICHLOROETHENE <10
TRANS -1, 2 -DICHLOROETHENE <10
1,2 -DICHLOROPROPANE v v et veeesmmeeeeaannen. <10
CIS-1,3-DICHLOROPROPENE <10
TRANS-1, 3 - DICHLOROPROPENE <10
METHYLENE CHLORIDE v v e v voeeeeeeeeean <100
1,1,2,2-TETRACHLOROETHANE <10
TETRACHLOROETHENE <10
1,1, 1-TRICHLOROETHANE v v e veeeeemmeeeeannnn <10
1,1,2- TRICHLOROETHANE <10
TRICHLOROETHENE <10
TRICHLOROFLUOROMETHANE  « oot oseeeeeeemennns <25
VINYL CHLORIDE <50
SURROGATE PERCENT RECOVERY LIMITS

BROMOCHLOROMETHANE I 38 - 1490

I = Surrogate out of limits due to sample dilution.




')! gk Andlyticalfechnologies,inc.
ATI I.D. # 8310-078

VOLATILE ORGANICS ANALYSIS
QUALITY CONTRQOL DATA

CLIENT : GEQOENGINEERS, INC. SAMPLE I.D. #  : BLANK
w PROJECT # : 0161-013-R69 DATE EXTRACTED : 10/08/93
.PROJECT NAME : UNOCAL - WL&M DATE ANALYZED : 10/08/93
SAMPLE MATRIX : PRODUCT UNITS . mg/Kg
l EPA METHOD : 8010
| DUP. DUP.
. SAMPLE SPIKE SPIKED % SPIKED %
COMPOUNDS RESULT ADDED RESULT REC. SAMPLE REC. RPD
' CHLOROBENZENE <0.250  4.00 4.58 115 4.54 114 1
1, 1-DICHLOROETHENE <0.100  4.00 4.34 109 4.09 102 6
. TRICHLOROETHENE <0.100  4.00 4.44 111 4.46 112 0
CONTROL LIMITS $ REC. RPD
CHLOROBENZENE 71 - 163 20
1, 1-DICHLOROETHENE 30 - 161 22
TRICHLOROETHENE 55 - 146 24
SURROGATE RECOVERIES SPIKE DUP. SPIKE LIMITS

BROMOCHLOROMETHANE 96 g1 38 - 140

-
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BETX - GASOLINE
DATA SUMMARY

CLIENT : GECENGINEERS, INC.

PROJECT # : 0161-013-ReS

PROJECT NAME : UNOCAL - WL&M

CLIENT I.D. : METHOD BLANK

SAMPLE MATRIX : WATER

METHOD : WA DOE WTPH-G/8020 (BETX)
COMPOUNDS

BENZENE i it it ittt et s ittt in e e,
ETHYLBENZENE

TOLUENE

TOTAL XYLENES ...ttt iiinneneraaeeaaann
FUEL HYDROCARBONS
HYDROCARBON RANGE
HYDROCARBON QUANTITATION USING
SURROGATE PERCENT RECOVERY

BROMOFLUOROCBENZENE ... ...t iiirntrennnennnn
TRIFLUOROTOLUENE

ATI I.D. # 9310-078

DATE SAMPLED : N/A
DATE RECEIVED : N/A
DATE EXTRACTED : N/A
DATE ANALYZED : 10/07/93
UNITS : ug/L

DILUTION FACTOR : 1

<0.5
<0.5
<0.5
<0.5

<100
TOLUENE TO DODECANE
GASOLINE

LIMITS

110 76 - 120
103 50 - 150

e A a S G W GG oD B S N O am as

- Em D
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BETX - GASOLINE
DATA SUMMARY

CLIENT : GEQENGINEERS, INC.

PROJECT # : 0161-013-Ré685

PROJECT NAME : UNOCAL - WL&M

CLIENT I.D. : MW-40

SAMPLE MATRIX : WATER

METHOD : WA DOE WTPH-G/8020 (BETX)
COMPOUNDS

BENZENE L i i e e e e e e e e
ETHYLBENZENE

TOLUENE

TOTAL XYLENES ... .. it i i e it
FUEL HYDROCARBONS
HYDROCARBON RANGE
HYDROCARBON QUANTITATION USING
SURROGATE PERCENT RECOVERY

BROMOFLUQROBENZENE . ...t ienrnnonnnnnnnss
TRIFLUOROTOLUENE

B - 10

ATI I.D. # 9310-078-2

DATE SAMPLED : 10/07/93
DATE RECEIVED : 10/07/93
DATE EXTRACTED : N/A
DATE ANATYZED : 10/08/%93
UNITS : ug/L

DILUTION FACTCR : 1

RESULTS
36
2.1
1.8
5.3
830
TOLUENE TO DODECANE
GASOLINE
LIMITS
112 76 - 120
113 50 - 150



')! A\ AnalyticalTechnologies, Inc.
ATI I.D. # 9310-078-3

BETX - GASQLINE
DATA SUMMARY

CLIENT : GEOENGINEERS, INC. DATE SAMPLED : 10/07/93
PROJECT # : 0161-013-R69 DATE RECEIVED : 10/07/93
PROJECT NAME : UNOCAL - WL&M DATE EXTRACTED : N/A
CLIENT I.D. : MW-34 DATE ANALYZED : 10/08/93
SAMPLE MATRIX : WATER UNITS : ug/L
METHOD : WA DOE WTPH-G/8020 (BETX) DILUTION FACTOR : 10
COMPOUNDS RESULTS
] B 1400 D&
ETHYLBENZENE 120
TOLUENE 480
TOTAL XYLENES @ ... i it ineeaann 440
FUEL HYDROCARBCNS 4200
HYDROCARBON RANGE TCLUENE TO DODECANE
HYDROCARBON QUANTITATION USING GASOLINE

SURROGATE PERCENT RECOVERY LIMITS
BROMOFLUOROBENZENE ... .. ii it sannnnn 111 76 - 120
TRIFLUOROTOLUENE 101 50 - 150

D6 = Value from a 50 fold diluted analysis.

B - 11
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10

# 9310-078

D. #

DUP,
SPIKED
RESULT

20.7
20.7
102

1350

112
113
110
127

SPIKE

9310-051-2

N/A

10/07/93

ug/L

Dup.

REC. RPD

95 1

103 1

93 2

88 1
RPD
20
20
20
20

LIMITS

76 - 120

50 - 150

ATI I.D.
BETX - GASOLINE
QUALITY CONTROL DATA
CLIENT : GEOENGINEERS, INC. SAMPLE I.
PROJECT # : 0161-013-R69 DATE EXTRACTED
PROJECT NAME : UNOCAL - WL&M DATE ANALYZED
SAMPLE MATRIX : WATER UNITS
METHOD : WA DOE WTPH-G/8020 (BETX)
_ SAMPLE
SAMPLE DUP. SPIKE SPIKED %

COMPOUND RESULT RESULT RPD ADDED RESULT REC.
BENZENE 1.78 N/A N/A 20.0 20.9 96
TOLUENE <0.500 N/A N/A 20.0 20.4 102
TOTAL XYLENES 65.0 N/n N/A 40.0 104 98
GASOLINE 1070 1060 1 1000 1970 90

CONTROL LIMITS % REC
BENZENE 77 -
TOLUENE 72 -
TOTAL XYLENES 80 -
GASOLINE 58 -

SURROGATE RECOVERIES SPIKE DUP.
BROMOFLUOROBENZENE 110 109
TRI FLUOROTOLUENE 104 105

B - 12
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ATI I.D. # 9310-078

BETX - GASOLINE
QUALITY CONTROL DATA

CLIENT : GEOENGINEERS, INC. SAMPLE I.D. # : BLANK
PROJECT # : 0161-013-R69 DATE EXTRACTED : N/A
PROJECT NAME : UNOCAL - WL&M DATE ANALYZED : 10/07/93
SAMPLE MATRIX : WATER UNITS . ug/L
METHOD : WA DOE WTPH-G/8020 (BETX)
DUP. DUP.
SAMPLE SPIKE SPIKED % SPIKED %

COMPOUNDS RESULT ADDED RESULT REC. SAMPLE REC. RPD
BENZENE <0.500 20.0 18.9 95 N/A N/A N/A
TOLUENE <0.500  20.0 19.8 99 N/A N/A N/A
TOTAL XYLENES <0.500  40.0 39.9 100 N/A N/A N/A
GASOLINE <100 1000 1070 107 N/A N/A  N/A

CONTROL LIMITS % REC. RPD
BENZENE 80 - 111 20
TOLUENE 78 - 111 20
TOTAL XYLENES 80 - 114 20
GASOLINE 75 - 120 20

SURROGATE RECOVERIES SPIKE DUP. SPIKE LIMITS
BROMOFLUOROBENZENE 109 N/A 76 - 120
TRIFLUOROTOLUENE 105 N/A 50 - 150

B - 13
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ATI I.D. # 9310-078

BETX - GASOLINE
DATZ SUMMARY

CLIENT : GEOENGINEERS, INC. DATE SAMPLED : N/A
PROJECT # : 0161-013-R69 DATE RECEIVED : N/A
PROJECT NAME : UNOCAL - WL&M DATE EXTRACTED : N/A
CLIENT I.D. : METHOD BLANK DATE ANALYZED : 10/08/93
SAMPLE MATRIX : SOIL UNTTS : mg/Kg
METHOD : WA DOE WTPH-G/8020 (BETX) DILUTION FACTOR : 1

l COMPOUNDS RESULTS
BENZENE i tieinieiiamemeeeteeeeneananns <0.025

. ETHYLBENZENE . <0.025
TOLUENE <0.025

. TOTBL XYLENES . teiterivnenennnnnenannannns <0.025

' FUEL HYDROCARBONS <5
HYDROCARBON RANGE TOLUENE TO DODECANE

' HYDROCARBON QUANTITATION USING GASOLINE

SURROGATE PERCENT RECOVERY LIMITS

'BROMOFLUOROBENZENE ........................ 111 52 - 116

TRIFLUOROTOLUENE . 102 50 - 150

B - 14
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ATI I.D. # 9310-078-1

BETX - GASOLINE

DATA SUMMARY

CLIENT GEOENGINEERS, INC. DATE SAMPLED 10/07/93
PROJECT # 0161-013-R69 DATE RECEIVED 10/07/93
PROJECT NAME UNOCAL - WL&M DATE EXTRACTED N/A
CLIENT I.D. MW-37 DATE ANALYZED 10/08/93
SAMPLE MATRIX : PRODUCT UNITS mg /Kg
METHOD WA DOE WTPH-G/8020 (BETX) DILUTION FACTOR : 500
COMPOUNDS RESULTS
BENZENE o ittt ienaaeeee e iineennnnnnnns 7500
ETHYLBENZENE 28000
TOLUENE 69000
TOTAL XYLENES oot tvevnnnntnnnonneseennanenn 170000
FUEL HYDROCARBONS 2000000%
HYDROCARBON RANGE TOLUENE TO DODECANE
EYDROCARBON QUANTITATION USING GASOLINE

SURROGATE PERCENT RECOVERY LIMITS
BROMOFLUOROBENZENE . .vvvvviuunennnnn R 109 52 - 116
TRIFLUOROTOLUENE 119 50 - 150

* Sample results confirmed by reextraction and reanalysis.

B - 15
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ATI I.D. # 9310-078

BETX - GASOLINE
QUALITY CONTRQL DATA

CLIENT . GEOENGINEERS, INC. SAMPLE I.D. # : BLANK
PROJECT # - 0161-013-R69 DATE EXTRACTED : N/A
PROJECT NAME : UNOCAL - WL&M DATE ANALYZED : 10/08/93
SAMPLE MATRIX : SOIL UNTITS . mg/Kg
l METHOD . WA DOE WTPH-G/8020 (BETX)
) DUP. DUP.
SAMPLE SPIKE SPIKED % SPIKED &
COMPOUNDS RESULT ADDED RESULT REC. SAMPLE REC. RPD
'BENZENE <0.0250 1.00 0.970 97 N/A N/A  N/A
TOLUENE <0.0250 1.00 1.02 102 N/A N/A  N/A
_ TOTAL XYLENES <0.0250 1.00  2.03 101 N/A N/A  N/A
lGASOLINE <5.00 50.0 53.5 107 N/A N/A  N/A
CONTROL LIMITS & REC. RPD
'BENZENE 63 - 115 20
TOLUENE ' 75 - 110 20
TOTAL XYLENES 79 - 109 20
IGASOLINE 80 - 119 20
SURROGATE RECOVERIES SPIKE DUP. SPIKE LIMITS
IBROMOFLUOROBENZENE 110 N/A 50 - 116
TRIFLUOROTOLUENE 107 N/A 50 - 150

- —" — -

B - 16
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ATI I.D. # 9310-078

TOTAL PETROLEUM HYDROCARBONS

DATA SUMMARY

CLIENT : GEQENGINEERS, INC.
PROJECT # : 0161-013-R69
PROJECT NAME : UNOCAL - WL&M
CLIENT I.D. : METHOD BLANK
SAMPLE MATRIX : WATER

METHOD : WA DOE WTPH-D
COMPOUNDS

FUEL HYDROCARBONS

HYDROCARBON RANGE

HYDROCARBON QUANTITATION USING

FUEL HYDROCARBONS

HYDROCARBON RANGE

HYDROCARBON QUANTITATION USING
SURRQGATE PERCENT RECOVERY

O-TERPHENYL

B - 17

DATE SAMPLED : N/A
DATE RECEIVED : N/a
DATE EXTRACTED : 10/07/93

DATE ANALYZED : 10/07/93
UNITS : mg/L
DILUTTION FACTOR : 1

<0.25
Cciz - C24
DIESEL

<0.75
Cz24 - (C34
MOTOR OIL
LIMITS

99 50 - 150

—
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ATI I.D. # 2310-078-2

TOTAL PETROLEUM HYDROCARBONS
DATA SUMMARY

CLIENT : GEOENGINEERS, INC. DATE SAMPLED : 10/07/93
PROJECT # : 0161-013-R&9 DATE RECEIVED : 10/07/93
PROJECT NAME : UNOCAL - WL&M DATE EXTRACTED : 10/07/93
CLIENT I.D. : MW-40 DATE ANALYZED : 10/08/93
SAMPLE MATRIX : WATER UNITS : mg/L
METHOD : WA DOE WTPH-D DILUTION FACTOR : 1

l COMPOUNDS RESULTS
FUEL HYDROCARBONS 1.8

' HYDROCARBON RANGE C12 - C24
HYDROCARBON QUANTITATION USING DIESEL

@ FUEL HYDROCARBONS 1.9
HYDROCARBON RANGE C24 - C34
HYDROCARBON QUANTITATION USING MOTOR OIL

. SURROGATE PERCENT RECOVERY LIMITS

.O-TERPHENYL 87 50 - 150

| 5 - 18
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ATI I.D. # 9310-078-3

TOTAL PETROLEUM HYDROCARBONS
- DATA SUMMARY

CLIENT GEOENGINEERS, INC. DATE SAMPLED 10/07/93
PROJECT # 0161-013-R69 DATE RECEIVED 10/07/93
PROJECT NAME UNOCAL - WL&M DATE EXTRACTED 10/07/93
CLIENT I.D. MW-34 DATE ANALYZED 10/08/93
SAMPLE MATRIX WATER UNITS mg/L
METHOD WA DOE WIPH-D DILUTION FACTOR 1
COMPOUNDS RESULTS
FUEL HYDROCARBONS 1.6
HYDRCCARBON RANGE Ciz - C24
HYDROCARBON QUANTITATION USING DIESEL
FUEL HYDROCARBONS 0.97
HYDROCARBON RANGE C24 - (C34
HYDROCARBON QUANTITATION USING MOTOR OIL

SURROGATE PERCENT RECOVERY LIMITS
O-TERPHENYL 96 50 - 150

B-19
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PROJECT #

METHOD

COMPQOUND

DIESEL

DIESEL

NC =

G S o M S N UGN AN S A s

PROJECT NAME
SAMPLE MATRIX

O-TERPHENYL

é&gAnolyticoITechno!ogies,Inc.
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ATI I1.D. #

TOTAL PETROLEUM HYDROCARBONS
QUATLITY CONTROL DATA

GEOENGINEERS,
0161-013-R69
UNQCAL - WL&M
WATER

WA DOE WIPH-D

SAMPLE
SAMPLE DUP.
RESULT RESULT
<0.250 <«0.,250

CONTROL LIMITS

SURROGATE RECOVERIES

Not Calculable.

INC.

SAMPLE

97

B - 20

SAMPLE I.D. #
DATE EXTRACTED
DATE ANALYZED
UNITS

DUP.
SPIKED % SPIKED
RESULT REC. RESULT
N/A N/B  N/A

% REC.

N/A

SAMPLE DUP.

87

9310-078

9309-348-2
10/07/93
10/07/93
mg/L

T T T T T T T T T S et I R R e T

LIMITS

50 - 150
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), &k: AndlyticalTechnologies,Inc. .
ATTI I.D. # 9310-078

TOTAL PETROLEUM HYDROCARBONS
QUALITY CONTROL DATA

CLIENT : GEOENGINEERS, INC. SAMPLE I.D. # : 9310-051-1
PROJECT # : 0161-013-R69 ' DATE EXTRACTED : 10/07/93
PROJECT NAME : UNOCAL - WL&M DATE ANALYZED : 10/07/93
SAMPLE MATRIX ; WATER UNITS : mg/L
METHOD : WA DOE WIPH-D
SAMPLE pup. DUP.
SAMPLE DUP. SPIKE SPIKED % SPTIKED %

COMPOUND RESULT RESULT RPD ADDED RESULT REC. RESULT REC. RPD
DIESEL 0.280 0.293 5 N/A N/A N/A N/A N/A N/A

CONTROL LIMITS % REC. RPD
DIESEL 50 - 1540 20

SURROGATE RECOVERIES SAMPLE SAMPLE DUP. LIMITS
O-TERPHENYL 96 95 50 - 150

B - 21
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)! “\ AnalyticalTechnologies, inc.
ATI I.D. # 9310-078

TOTAL PETROLEUM HYDROCARBONS
QUALITY CONTROL DATA

CLIENT : GEOENGINEERS, INC. SAMPLE I.D. # : 9309-348-5

'PROJECT # : 0161-013-R69 DATE EXTRACTED : 10/07/93
PROJECT NAME : UNOCAL - WL&M DATE ANALYZED : 10/07/93
SAMPLE MATRIX : WATER UNITS : mg/L
IIMETHOD : WA DOE WTPH-D
DUP. DUP.
SAMPLE SPIKE SPIKED % SPIKED &
lCOMPOUNDS RESULT ADDED RESULT REC. SAMPLE REC. RED
'DIESEL 3.22 2.46 5.83 104 5.37 90 8
CONTROL LIMITS % REC. RED
lDIESEL 50 - 150 20
' SURROGATE RECOVERIES SPIKE DUP. SPIKE LIMITS
O-TERPHENYL 102 103 50 - 150
' B - 22
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' )&k,AnoiyﬁcolTechnoIogies,lnc. .

ATI I.D. # 9310-078

TOTAL PETROLEUM HYDROCARBONS
QUALITY CONTROL DATA

CLIENT GEOENGINEERS, INC. SAMPLE I.D. # BLANK
PROJECT # 0161-013-R69 DATE EXTRACTED 10/07/93
PROJECT NAME UNOCAL - WL&M DATE ANALYZED 10/07/93
SAMPLE MATRIX WATER UNITS : mg/L
METHOD WA DOE WTPH-D
y DUP. DuUP,
SAMPLE SPIKE SPIKED % SPIKED &

COMPOUNDS RESULT ADDED RESULT REC SAMPLE REC. RPD
DIESEL <0.250 2.50 2.33 93 N/A N/A N/A

CONTROL LIMITS % REC. RPD
DIESEL 70 - 115 20

SURROGATE RECOVERIES SPIKE DUP. SPIKE LIMITS
O-TERPHENYL 96 N/A 0 - 150

B~ 23
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')! \ﬂ AnalyticalTechnologies,Inc.
ATI I.D. # 9310-078

TOTAL PETROLEUM HYDROCARBONS
DATA SUMMARY

CLIENT : GECENGINEERS, INC. DATE SAMPLED : N/A
PROJECT # : 0161-013-R69 DATE RECEIVED .: N/A
PROJECT NAME : UNOCAL - WL&M DATE EXTRACTED : 10/07/93
CLIENT I.D. : METHOD BLANK DATE ANALYZED = : 10/07/93
SAMPLE MATRIX : PRODUCT UNITS : mg/Kg
METHOD WA DOE WTPH-D DILUTICN FACTOR : 1
RESULTS ARE CORRECTED FOR MOISTURE CONTENT

l COMPOUNDS RESULTS
FUEL HYDROCARBONS ' <25

HYDROCARBON RANGE : ciz - C24
HYDROCARBON QUANTITATION USING DIESEL

FUEL HYDROCARBONS <100
HYDRCCARBON RANGE c24 - C34
HYDROCARBON QUANTITATION USING MOTOR OIL

B - 24
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). j\ AnalyticolTechnologies,inc.

ATI I.D. # 9310-078-1

TOTAL PETROLEUM HYDROCARBONS
DATA SUMMARY

CLIENT : GEOENGINEERS, INC. DATE SAMPLED : 10/07/93
PROJECT # . : D161-013-RéE5 DATE RECEIVED : 10/07/93
PROJECT NAME : UNOCAL - WL&M - DATE EXTRACTED : 10/07/93
CLTIENT I.D. : MW-37 DATE ANALYZED : 10/07/93
SAMPLE MATRIX : PRODUCT UNITS : mg/Kg
METHOD : WA DOE WTIPH-D DILUTION FACTOR : 10
RESULTS ARE CORRECTED FOR MOISTURE CONTENT

COMPOUNDS RESULTS

FUEL HYDROCARBONS B2000 L

HYDROCARBON RANGE cl12 - C24

HYDROCARBON QUANTITATION USING DIESEL

FUEL HYDROCARBONS <94000 L

HYDROCARBON RANGE c24 - C34

HYDROCARBON QUANTITATION USING MOTOR OIL

L = Sample chromatogram indicates petroleum hydrocarbons characteristic
of gasoline.

B - 25
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')! *\ AnalyticolTechnologies,Inc..
ATYI I.D. # 9310-078

METALS ANALYSIS

CLIENT : GEQENGINEERS, INC. MATRIX : WATER
PROJECT # : 0161-013-R69
PROJECT NAME : UNOCAL - WL&M

l ELEMENT DATE PREPARED DATE ANALYZED
LEAD 10/08/93 10/08/93

(SAMPLES -2T, -3T, -2D)

LEAD 10/08/93 10/09/93
' (SAMPLE -3D)

B - 26
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' )! ‘k AndlyticolTechnologies, Inc.

CLIENT
PROJECT #
PROJECT NAME

9310-078-2
9310-078-3
METHOD BLANK

TOTAL
METALS ANALYSIS
DATA SUMMARY

GEOENGINEERS, INC.
0161-013-R69
UNQCAL - WL&M

CLIENT I.D. LEAD
MW-40 0.054
MW-34 0.067
- <0.0030

R — 27

ATI I.D. # 9310-078

MATRIX : WATER

UNITS : mg/L
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' éAnolyficoITechnologies,Inc. ‘
ATI I.D. # 9310-078
DISSQLVED

METALS ANALYSIS
DATA SUMMARY

CLIENT : GECENGINEERS, INC. MATRIX : WATER

PROJECT # : 0161-013-R69

PROJECT NAME : UNOCAL - WL&M UNITS : mg/L
' ATI I.D. # CLIENT I.D LEAD

9310-078-2 MW-40 <0.0030

9310-078-3 MwW-34 0.0078

METHOD BLANK - <0.0030
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}! A\ AnolyticaiTechnologies, inc.
ATI I.D. # 9310-078

METALS ANALYSIS
QUALITY CONTROL DATA

CLIENT : GEOENGINEERS, INC. MATRIX : WATER
PROJECT # : 0161-013-R69
PROJECT NAME : UNOCAL - WL&M UNITS : mg/L

SAMPLE DUP SPIKED SPIKE %
ELEMENT ATI I.D. RESULT RESULT RPD RESULT ADDED REC
LEAD 9310-039-17T <0.0030 <0.0030 NC 0.0268 0.0250 107
LEAD BLANK <0.0030 N/A N/A 0.0256 0.0250 102

NC = Not Calculable.

% Recovery = (Spike Sample Result - Sample Result)

i
!
1
1

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

Average Result

- e

" . 20
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' )! A\ AnalyticalTechnologies,Inc.
ATT I.D. # 9310-078

METALS ANALYSIS

CLIENT : GEOENGINEERS, INC. MATRIX : PRODUCT
PROJECT # : 0161-013-R69
PROJECT NAME : UNOCAL - WL&M

' ELEMENT DATE PREPARED DATE ANALYZED
LEAD 10/08/93 10/08/93

n _ an



' AAnolyticoITechnologies,lnc.

CLIENT
PROJECT ¢
PROJECT NAME

9310-078-1
METHOD BLANK

25

METALS ANALYSIS

GEOENGINEERS,
0161-013-R69
UNOCAL - WL&M

DATA SUMMARY

INC.

” — N

ATI I.D. # 9310-078

MATRIX

UNITS

-

PRODUCT

mg /Kg
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' )! !k, AnclyticalTechnologies, Inc._
ATI I.D. # 9310-078

METALS ANALYSIS
QUALITY CONTROL DATA

CLIENT : GEOENGINEERS, INC. MATRIX : PRODUCT
PROJECT # : 0161-013-R69
PROJECT NAME : UNOCAL - WL&M : UNITS : mg/Kg
SAMPLE DUP SPIKED SPIKE %
ELEMENT ATI I.D. RESULT RESULT RPD RESULT ADDED REC
lLEAD 9310-055-8 3.9 3.5 11 5.20 1.28 102
LEAD BLANK <0.15 N/A N/A 1.23 1.25 98

% Recovery = (8pike Sample Result - Sample Result)
Spike Concentration
RPD (Relative % Difference) = | {(Sample Result - Duplicate Result} |
Average Resgult

n _ 17
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WA BOE WTPH-G

Sawple: 5318-878-1 Channel: FID Filenang: RRO73734
Roquireds @5-GCT-93  5:18  Method: F:\BRO2AMAXDATANPICARD\1@G733RC Dperator: AT]
Comments: ATI FUELS: A KISSION OF EXCELLENCE IN ANALYTICAL CHROMATOGRADHY.
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S2)NH1Y 1.0[ X

Sasple: 9318782

Required: 08-0CT-93  4:47

WA DOE WTPH-G

Channel; FID

Method: F:\BROZ\RAXDATAAFICARDA1GG7S3HC
Coxments: ATI FUELS: A KISSIOGN OF EXCELLENCE IN ANALYTICAL CHROMATOGRARHY,

Filename: RAQTSFC3
Operator: ATI

B - 34
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A
WA DOE WTPH-G.
Sasple: 0316-076-3 DIL  Channel: FID ' Filenane: RAQBSFEH
fcguired: 03-0CT-93 11:31  Method: F:\BROZ\MAXDATA\PICARD\[92893FC Operator: ATI

Dilution: 1 : 18,022
Commentsy ATI FUELS: A MISSION OF EXCELLENCE IN ANALYTICAL CHROMATOGRAPHY.

x 16~1 veolts
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WA DOE WIPH-G ~ Blank
Sanple: WRB 18-7 Channels FID

fcquired: ©7-0C7-93 13:27  Method: F1\BROZ\KAXDATA\PICARIN1697537C
Comments: ATI FUELS: A MISSION OF EXCELLENCE IN ANALYTICAL CHROMATOSRAFRY,

< 101 volts

- 00" 71

i

o

Q
1

n 1 i

-00'E

Filenanme:
Operator:

RAG79FE3
ATl

00" 0

sapnId 0T X
00T
|

B - 36
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o' o

Saaples STD-C G
Acquired: €7-0CT-93
|

-00°'T

11:59

Continuing Calibration

{hannel: FID

x ipg— %

Method: F:\BRO2\MAXDATANFICARDN1E@793PC
Compentsy ATI FUELS: R KISSHON OF EXCELLENCE IN ANALYTICAL CHROKATOSRARHY.

volLis

- 00° 2

- 00" €

Filenake: RAGTIPQAL
Operator: ATI
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foe
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P
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WA DOE VVI‘ PH-D

Sauple: 9318-B78-1DIL  Chamnel: FRED Filenaoe: RAG7AFRA
Acquirted: A7-OCT~73 15:42  Method: F:\KKU2\MAYDATA\ERED\FUEL1G67 Uperators A1l
Dilution: 1 : 1B.f%@

Cossents: AT RUSH FUELS: A MISSION OF EXCELLENCE T AMALYIICAL CHRGHATOGKAFHY

x 10"+ volts

LU IH Il

B —~ 38



WA DOE WTPH-D

B 785 - - 1:-DEMITRT —- - - - - .. 1 Rﬂ@?&%‘i
" peoapes AR T hetnea s B AAG L rasmaTen seRsE-D\UEL 1007 Ea?? ori AT
B 71 RUSH FUELS: & MISSION OF EXCELLENCE IN ANRLYTICAL CHRONTOGRAFH

x 1071 volts
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o
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1

~- 00T

- 02T
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WA DOE WTPH-D

Sasples 9318-078-3 Channels DEMITRI Filenanet RABTADIS
Acquireds @8-DCT-93 11331 Methads F:\ERDZAMAYDRTA\SERGE-D\FUEL @07 Operators ATI
Copsentss ATI RUSH FUELS: A WISSION OF EXCELLENCE IN ANALYTICAL CHROMATOGRRPHY

» 101 wolts
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Alkane

Sample: ALKANE
Aequired: 840CT-93 19:11
Inj Yol: 1.02

Channels DEMITRI
Method: F:\BRO2\MAYXDATA\SERGE-DVFUEL1004

Filenane! RAG42DR9
Dperator: ATI

x 10 2 wvolts
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Alkane

Filename: RAD4AFB2

. 3.41 7

4,93C8

5.78 €9

8.64 C19

12.@87°Cl2

15.06 Ci4

17.72 C16

£e. 11 Cig

22,21 {oe

24. 24 L2

26,935 C24

Sample: ALKANE Channely FRED
fequired: 84-0CT-93  9:4b Method: Fe\BROZ\MRXDATA\FREDVFUEL10@4 Operator: AT1
Inj VYol: 1.02
x 1072 volts
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Blank
WA DOE WTPH-D

Sample: WRR 10-7 annel: DEMITRI Filename; RAG7EDIG
Y e o TSR TR B B L\ DATAN SERGE-D\FUEL 1007 Operator: ATl

Conments? ATI RUSH FUELS: A MISSION OF EXCELLENCE IN ANALYTICAL CHROMATOGRARHY

« 10 % volts

[ ) e s
o 3] (] o] 1]
] o o (] &
1 AR R P A S SRR B

as'o
|

L_——
- 3
L 1
[}
x r
Low i
z
. [l
5 = )
= i i
[yl "o
m e
v ;‘
o i -
= s
| ]
o
54|
= i

Il B D TN I S D S S R B D D B O B Er B e
8o’
|

B - 43



S IU 1 TDT x

WA DOE WTPH-D Blank
Sample: RINSE LK 18-7  Chamnels FRED ) Filename: RAB7GFES
Pequired: B7-DCT-93 17:88  Method: F:\KRO2\MAXDATA\FRED\FUEL1007 Operator: A1

Cozments: AT] RUSH FUELS: A HISSION OF EXCELLENCE IN AHALYTICAL CHROMATOGRAFHY

w« 1071 velts
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Continuing Calibraticnl

Sasple: D S@@ Channel: DEMITRI il :
Aoquiteds 07-0CT-93 13:4%  Methods Fi\EROZ\MAXDATA\SERGE-D\FUEL1007 Bperatne: Rpfrovee

Comwentsy ATI RUSH FUELS: A MISSION OF EXCELLENCE IN ANALYTICAL CHROMATOGRARHY

1071 wolts
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Continuing Calibration. . ..

Sagple: M0 5 : N )
hcaurbest 00-000-s3 15ei CHEned: PEAABL weoaranerGe-DvFUEL 10 Bilenpae: Roprenes
Comxents: ATI RUSH FUELS: A MISSION OF EXCELLENCE IN ANALYTICAL CHROMATOGRARHY

x 101 uolts
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Continuing Calibration

Sample: D G6@ Channels FRED Filenige
ficguired: B7-0CT-93 13:83  Method: F:\ERGE\NAXDATANFREDAFUEL1BG7 Uperator
Comwents: ATI RUSH FUELS: A MISSION OF EXCELLEHCE IN AMALYTICAL CHROMATOGRAFHY

1071 uvolts
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Continuing Calibration

Sample: MO SHB Channels FRED. ... . . Filenaue: RA978FD3
Acquired: B7-0CT-3% 13:56  Hethod: F:\BROZ\MAXDATAAFRED\FUEL 1867 Uperator: RTI
Cowments: ATI KUSH FUELS: A RISSION OF EXCELLEMCE IN ANALYYICAL CHRONATOGRARHY
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)! !K Anoly’ricolTechnoldgies,inc.

November 8, 1993

GeoEngineers, Inc.

8410 154th Avenue N.E.
Redmond WA 98052

Attentiqn : Norm Puri

Project Number : 0161-013-R04

Project Name : Unocal - WL&M

Dear Mr. Puri:

560 Naches Avenue, S.W., Suite 101, Renton, WA 98055 (206) 228-8335

Karen L. Mixon, Laboratory Manager

ATT TI.D. # 9310-154

GeoEngineers

On October 18, 1993, Analytical Technologies, Inc. (ATI), received two
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.

Sincerely,

Sl TN . Wk
Elaine M. Walker
Project Manager

EMW/hal/elf

Enclosure

B Cor%ate Offices: 5550 Morehouse Drive San Diego, CA92121  (619)458-9144



ATI I.D. # 5310-154

' ),' !K, AnalyticalTechnologies,inc.

SAMPLE CROSS REFERENCE SHEET

CLIENT . GEOENGINEERS, INC.
PROJECT # : 0161-013-R04
I PROJECT NAME : UNOCAL - WL&M
ATI # CLIENT DESCRIPTION DATE SAMPLED MATRIX
9310-154-1 MW -2 10/15/93 PRODUCT
9310-154-2 COMPOSITE DRUM 10/15/93 WATER
----- TOTALS -----
MATRIX # SAMPLES
I PRODUCT 1
WATER 1
I ATI STANDARD DISPOSAL PRACTICE

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. '

R — sl



/! !k. AnalyticolTechnologies,inc.

ANALYTICAL SCHEDULE

CLIENT : GEOENGINEERS, INC.
PROJECT # : 0161-013-R0O4
PROJECT NAME : UNOCAL - WL&M

ANALYSIS TECHNIQUE
PURGEABLE HALOCARBONS GC/ELCD
BETX GC/PID
TOTAL PETROLEUM HYDROCARBONS GC/FID
TOTAL PETROLEUM HYDROCARBONS GC/FID
CIL & GREASE IR

LEAD AA/GF

R = ATI - Renton

SD = ATI - San Diego

PHX = ATI - Phoenix

PNR = ATI - Pensacola

FC = ATI - Fort Collins
SUB = Subcontract

B - 52

ATI I.D. # 9310-154

EPA 8010

EPA 8020

WA DOE WIPH-G
WA DOE WIPH-D
EPA 413.2

EPA 7421

o



l )&k’AnolyticoITeChnologies,|nc.
I ATI I.D. # 9310-154

CASE NARRATIVE

lCLIENT : GEOENGINEERS, INC.
PROJECT ¢ : 0161-013-R04
|PROJECT NAME : UNOCAL - WL&M

CASE NARRATIVE: VOLATILE ORGANICS ANALYSIS

“Cne (1) sample was received by ATI or October 18, 1993, for the following
analysis: EPA method 8010.

All corresponding quality assurance and guality control results defined as
blank spike/blank spike duplicate ({BS/BSD), method blank and surrogate
recoveries were within the ATI established control limits.
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I }2 Ak, AnalyticalTechnologies, Inc.

ATI I.D. # 9310-154

VOLATILE ORGANICS ANALYSIS

DATA SUMMARY

CLIENT GEOENGINEERS, INC. DATE SAMPLED : N/A
PROJECT # 0161-013-R04 DATE RECEIVED : N/A
PROJECT NAME UNOCAL - WL&M DATE EXTRACTED 10/25/93
CLIENT I.D. : METHOD BLANK DATE ANALYZED 10/25/93
SAMPLE MATRIX : PRODUCT UNITS : mg/Kg
EPA METHOD : 8010 DILUTION FACTOR : 1
COMPOUNDS RESULTS
BROMODICHLOROMETHANE . ... ... iuiieeennnnnns <0.10
BROMOFORM <0.10
BROMOMETHANE <0.50
CARBON TETRACHLORIDE @ . ... ... ivennnnnoeens <0.10
CHLOROBENZENE <0.25
CHLOROETHANE <0.50
CHLOROFORM ... it ittt iiseeennenenn <0.10
CHLOROMETHANE <1.0
1,2-DIBROCMOETHANE (EDB) : <0.25
1,2-DICHLOROBENZENE . ... ...t innierennn . <0.25
1,3-DICHLOROBENZENE <0.25
1,4-DICHLORCBENZENE <0.25
DIBROMOCHLOROMETHANE . ......ccccnnossnvrvns <0.10
1,1-DICHLOROETHANE <0.10
1,2-DICHLOROETHANE <0.10
1,1-DICHLOROETHENE . ... ... . i iiiiinnnnnn <0.10
CIS-1,2-DICHLOROETHENE <0.10
TRANS-1, 2-DICHLOROETHENE <0.10
1,2-DICHLOROPROPANE .. ...ttt innnsnnnnnnnsa <0.10
CIS-1,3-DICHLOROPROPENE <0.10
TRANS-1,3-DICHLOROPROPENE <0.10
METHYLENE CHLORIDE @ ... .. ie i i mmeaannsennn <1.0
1,1,2,2-TETRACHLOROETHANE <0.10
TETRACHLOROETHENE <0.10
1,1,1-TRICHLOROETHANE @ ... ... ..ttt <0.10
1,1,2-TRICHLOROETHANE <0.10
TRICHLOROETHENE <0.10
TRICHLOROFLUCROMETHANE ... ... .. ccveununann <0.25
VINYL CHLORIDE <0.50

SURROGATE PERCENT RECOVERY LIMITS
BROMOCHLOROMETHANE 86 38 - 140
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I é AnalyticolTechnologies, Inc. :
'I ATI I.D. # 9310-154-1

VOLATILE ORGANICS ANALYSIS
DATA SUMMARY

CLIENT : GEOENGINEERS, INC. DATE SAMPLED : 10/15/93
PROJECT # : 0161-013-R04 DATE RECEIVED : 10/18/93
PROJECT NAME : UNOCAL - WL&M DATE EXTRACTED : 10/25/93
CLIENT I.D. : MW-2 DATE ANALYZED : 10/26/93
SAMPLE MATRIX : PRODUCT UNITS : mg/Kg

l EPA METHOD : 8010 DILUTION FACTOR : 1

I COMPOUNDS RESULTS
BROMODICHLOROMETHANE ittt it eeeneseenannnan <0.10
BROMOFORM <0.10

I BROMOMETHANE <0.50
CARBON TETRACHLORIDE ..ttt setecenneenenns <0.10
CHLOROBENZENE <0.25

I CHLOROETHANE <0.50
CHLOROFORM ittt ittt et e ee eeeeeaeee e <0.10
CHLOROMETHANE <1.0

I 1, 2-DIBROMOETHANE (EDB) <0.25
1,2-DICHLOROBENZENE . it i v titmeteeaennenns <D.25
1, 3-DICHLOROBENZENE <0.25
1,4-DICHLOROBENZENE <0.25

l DIBROMOCHLOROMETHANE .ot ii it iosvenssnnnns <0.10
1, 1-DICHLOROETHANE ‘ <0.10
1,2-DICHLOROETHANE ' <0.10
1,1-DICHLOROETHENE vttt itet st et omaeennnnn <0.10
CIS-1,2-DICHLOROETHENE <0.10
TRANS-1, 2 -DICHLOROETHENE <0.10
1,2-DICHLOROPROPANE vttt te e ceneeneennnnns <0.10
CIS-1,3-DICHLOROPROPENE <0.10
TRANS-1, 3-DICHLOROPROPENE <0.10

. METHYLENE CHLORIDE sttt teteeesesnemcnnnns <1.0

I 1,1,2,2-TETRACHLOROETHANE <0.10
TETRACHLOROETHENE <0.10
1,1,1-TRICHLOROETHANE .ot i ittt te e eeeeenn <0.10

l1,1,2-TRICHLOROETHANE <0.10
TRICHLOROETHENE <0.10
TRICHLOROFLUOROMETHANE . .ttt ittt e <0.25

VINYL CHLORIDE <0.50

SURROGATE PERCENT RECOVERY LIMITS
ﬂ BROMOCHLOROMETHANE 79 38 - 140
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)! !k AnalyticolTechnologies,Inc.
ATI I.D. # 9310-154

VOLATILE ORGANICS ANALYSIS
QUALITY CONTROL DATA

CLIENT : GEQENGINEERS, INC. SAMPLE I.D. # : BLANK
PROJECT # : 0161-013-R0O4 DATE EXTRACTED : 10/25/93
PROJECT NAME : UNOCAL - WL&M DATE ANALYZED : 10/25/93
SAMPLE MATRIX : PRODUCT UNITS : mg/Kg
EPA METHOD : 8010
DUF. DUP.
SAMPLE SPIKE SPIKED % " SPIKED %

COMPOURNDS RESULT ADDED RESULT REC. SAMPLE REC. RPD
CHLOROBENZENE <0.250 4.00 4.16 104 4.55 114 9
1,1-DICHLOROETHENE <0.100 4.00 4.08 102 4.34 108 6
TRICHLOROETHENE <0.100 4.00 -4.01 100 4.33 108 8

CONTROL LIMITS % REC. RPD
CHLOROBENZENE 71 - 163 20
1,1-DICHLORCETHENE 30 - 161 22
TRICHLOROCETHENE 55 - 146 24

SURROGATE RECOVERIES SPIKE DUP. SPIKE LIMITS
BROMOCHLOROMETHANE 90 93 38 - 149
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' égAnalyricoITechnoIogies,lnc.
I ATI I.D. # 9310-154

CASE NARRATIVE

CLIENT : GEQENGINEERS, INC.
PROJECT # : 0161-013-R0O4
'PROJEC’I‘ NAME : UNOCAL - WL&M

Two (2) samples were received by ATI on Octocber 18, 1993, for BETX analysis
according to EPA method 8020 and gasocline range hydrocarbons according to WA
DOE WTPH-G.

The surrogate recovery of bromofluorobenzene for sample 9310-154-2 (COMPOSITE
DRUM) was outside of the ATI established control limits due to matrix
interference.
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/'! A\ AnadlyticalTechnologies, inc.

ATI IT.D. # 9310-154

BETX - GASOLINE
DATA SUMMARY

CLIENT : GEQENGINEERS, INC,. DATE SAMPLED : N/A
PROJECT # : 0161-013-R04 DATE RECEIVED : N/A
PROJECT NAME : UNOCAL -~ WL&M ’ DATE EXTRACTED : N/A
CLIENT I.D. : METHOD ELANK DATE ANALYZED : 10/18/93
SAMPLE MATRIX : WATER UNITS : ug/L
METHOD : WA DOE WTPH-G/B8020 (BETX) DILUTION FACTOR : 1
COMPOUNDS RESULTS
BENZENE ... ittt esecrrnnnnsnnsesnnanennnn <0.5
ETHYLBENZENE _ <0.5
TOLUENE <0.5
TOTAL XYLENES @ .. vt iniiiiittnannsarsnnennn- «<0.5
FUEL HYDRCCARBONS <100
HYDROCARBON RANGE TOLUENE TO DODECANE
HYDROCARBON QUANTITATION USING GASOLINE

SURROGATE PERCENT RECOVERY LIMITS
BROMOFLUOROBENZENE . ... irtiiannnonnennan 111 76 - 120
TRIFLUOROTOLUENE . 102 50 - 150
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ATI I.D. # 9310-154

l }&k’ AnoIyticoITechnologies,l_nc_.

BETX - GASCLINE
DATA SUMMARY

l CLIENT : GEOENGINEERS, INC. DATE SAMPLED : N/A
PROJECT # : 0161-013-R0O4 DATE RECEIVED : N/A
PROJECT NAME : UNOCAL - WL&M DATE EXTRACTED : N/A
CLIENT I.D. : METHOD BLANK DATE ANALYZED : 10/19/93
SAMPLE MATRIX : WATER UNITS : ug/L

I METHOD : WA DOE WTPH-G/8020 (BETX) DILUTION FACTOR : 1

l COMPOUNDS RESULTS
BENZENE (. it it ittt ssts st e <0.5
ETHYLBENZENE <0.5
TOLUENE <0.5
TOTAL XYLENES @ ..t r et iiiiisssnesnnnnnaans <0.5

l FUEL HYDROCARBONS <100
HYDROCARBON RANGE TOLUENE TO DODECANE
HYDROCARBON QUANTITATION USING GASOLINE

SURROGATE PERCENT RECOVERY LIMITS
BROMOFLUOROBENZENE .. .. i it i i it annnnnnss 108 76 - 120
TRIFLUOROTOLUENE _ 102 50 - 150
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ATI I.D. # 9310-154

BETX - GASOLINE
DATA SUMMARY

CLIENT : GEOENGINEERS, INC. DATE SAMPLED : N/A
PROJECT # : 0161-013-R0O4 DATE RECEIVED : N/A
PROJECT NAME : UNOCAL - WL&M DATE EXTRACTED : N/A
CLIENT I.D. : METHOD BLANK DATE ANALYZED : 10/20/93
SAMPLE MATRIX : WATER UNITS : ug/L
METHOD : WA DOE WTPH-G/8020 (BETX) DILUTION FACTOR : 1
COMPOUNDS RESULTS
BENZENE ...ttt it iisaanannsennansaennananannn <0.5
ETHYLBENZENE <0.5
TOLUENE <0.5
TOTAL XYLENES @ . ...ttt ii i inrnsaannennn <0.5
FUEL HYDROCARBONS <100
HYDROCARBON RANGE TOLUENE TO DODECANE
HYDROCARBON QUANTITATION USING GASCOLINE

SURROGATE PERCENT RECOVERY LIMITS
BROMOFLUOROBENZENE ... .. ..ttt i nnnnnanns 110 - 76 - 120
TRIFLUOROTOLUENE 102 50 -~ 150
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)&k’ AnclyticalTechnologies,Inc.

BETX - GASOLINE
DATA SUMMARY

I ATI I.D. # 9310-154-1

CLIENT : GECENGINEERS, INC. DATE SAMPLED : 10/15/93
PROJECT # : 0161-013-R0O4 DATE RECEIVED : 10/18/93
PROJECT NAME : UNOCAL - WL&M DATE EXTRACTED : N/A
CLIENT I.D. : MW-2 DATE ANALYZED : 10/20/93
SAMPLE MATRIX : PRODUCT UNITS : ug/L
I METHQD : WA DOE WTPH-G/8020 (BETX) DILUTION FACTOR : 50
l COMPOUNDS RESULTS
BENZENE ...ttt ittt sanaseesssnanasennansn 1300
ETHYLBENZENE 310
TOLUENE 1700
TOTAL XYLENES ... ii it iie i i iisaaannnns 4100
' FUEL HYDROCARBONS 50000
HYDROCARBCON RANGE TOLUENE TO DODECANE
HYDROCARBON QUANTITATION USING GASOLINE
SURROGATE PERCENT RECOVERY LIMITS
BROMOFLUOROBENZENE ... ... ittt it it inan 112 76 - 120
TRIFLUOROTOLUENE 93 50 - 150
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BETX - GASOLINE
DATA SUMMARY

CLIENT : GECENGINEERS, INC. DATE SAMPLED : 10/15/93
PROJECT # : 0161-013-R0O4 DATE RECEIVED : 10/18/93
PROJECT NAME : UNOCAL - WL&M - DATE EXTRACTED : N/A i
CLIENT I.D, : COMPOSITE DRUM DATE ANALYZED : 10/20/93 i
SAMPLE MATRIX : WATER UNITS : ug/L
METHOD : WA DOE WTPH-G/8020 (BETX) DILUTION FACTOR : 1
COMPOUNDS RESULTS
BENZENE ...ttt ittt e e <0.5
ETHYLBENZENE 1.5
TOLUENE 1.8 _
TOTAL XYLENES @ ... ittt st saeennneannnn 480 D5

SURROGATE. PERCENT RECOVERY LIMITS
BROMOFLUOROBENZENE 157 F 76 - 120

b5 = Value from a twenty fold diluted analysis.
F = Out of limits due to matrix interference.

B~ 62




l )&'k’AnolyticolTeChnologies,|ncA

23

BETX - GASOLINE
QUALITY CONTROL DATA

ATI I.D. # 9310-154

'CLIEN’I‘ GEOENGINEERS, INC. SAMPLE I.D. # 9310-148-1
PROJECT # 0161-013-R04 DATE EXTRACTED N/A
PROJECT NAME : UNOCAL - WL&M DATE ANALYZED 10/18/93
SAMPLE MATRIX : WATER UNITS ug/L
METHOD : WA DOE WTPH-G/8020 (BETX) :

I SAMPLE DUP. DUP.

SAMPLE DUP. SPIKE SPIKED % SPIKED %
COMPOUND RESULT RESULT RPD ADDED RESULT REC. RESULT REC. RPD
BENZENE <0.500 N/A N/A 20.0 19.1 96 18.7 94 2

lTOLUENE <0.500 N/A N/A 20.0 20.1 101  19.8 99 2
TOTAL XYLENES <0.500 N/A N/A 40.0  40.3 101  39.7 99 1
GASOLINE <100 <100 NC 1000 1090 109 1070 107 2

' CONTROL LIMITS % REC. 'RPD
BENZENE 77 - 112 20
TOLUENE 72 - 113 20
TOTAL XYLENES 80 - 110 20

'GASOLINE 58 - 127 20

SURROGATE RECOVERIES SPIKE DUP. SPIKE LIMITS

lBROMOFLUOROBENZENE 111 110 76 - 120
TRIFLUOROTOLUENE 103 101 50 - 150

ll\lC = Not Calculable.
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}! ;\ AnalyticalTechnologies,inc.

ATI I.D. # 9310-154

BETX - GASOLINE
QUALITY CONTROL DATA

CLIENT . GEOENGINEERS, INC. SAMPLE I.D. # : BLANK
PROJECT # : 0161-013-R04 DATE EXTRACTED : N/A
PROJECT NAME : UNOCAL - WL&M DATE ANALYZED : 10/18/93
SAMPLE MATRTX : WATER UNTTS . ug/L
METHOD . WA DOE WTPH-G/8020 (BETX)
Dup. DUP.
SAMPLE SPIKE SPIKED % -~ SPIKED %

COMPOUNDS RESULT ADDED RESULT REC. SAMPLE REC. RPD
BENZENE <0.500 20.0 19.0 95 N/A N/A N/A
TOLUENE <0.500 20.0 20.1 101 N/A N/A N/A
TOTAL XYLENES <0.500  40.0 40.2 101 N/A N/A N/A
GASOLINE <100 1000 1060 106 N/A N/A N/A

CONTROL LIMITS _ & REC. RPD
BENZENE 80 - 111 20
TOLUENE 78 - 111 20
TOTAL XYLENES 80 - 114 20
GASOLINE 75 - 120 20

SURROGATE RECOVERIES SPIKE DUP. SPIKE LIMITS
BROMOFLUOROBENZENE 112 N/A 76 - 120
TRIFLUOROTOLUENE 102 N/A 50 - 150
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BETX - GASOLINE

' QUALITY CONTROL DATA

CLIENT : GEOENGINEERS, INC. SAMPLE I.D. #  : BLANK
PROJECT # : 0161-013-R04 DATE EXTRACTED : N/A
PROJECT NAME : UNOCAL - WL&M DATE ANALYZED - 10/19/93
SAMPLE MATRIX : WATER UNITS . ug/L
METHOD : WA DOE WTPH-G/8020 (BETX) -

l : DUP. DUP.

SAMPLE SPIKE - SPIKED % SPIKED %

'COMPOUNDS RESULT ADDED RESULT REC. SAMPLE REC. RPD
BENZENE <0.500 20.0 19.2 96 N/A N/h N/A
TOLUENE <0.500 20.0 20.5 102 N/A N/A  N/A
TOTAL XYLENES <0.500 40.0 40.7 102 N/A N/A N/A

IGASOLINE <100 1000 1110 111 N/A N/A N/A

CONTROL LIMITS % REC. RPD

IBENZENE 80 - 111 20
TOLUENE 78 - 111 20
TOTAL XYLENES 80 - 114 20

lGASOLINE 75 - 120 20

SURROGATE RECOVERIES SPIKE DUP. SPIKE LIMITS

lBROMOFLUOROBENZENE 110 N/A 76 - 120

TRIFLUOROTOLUENE 103 N/A . 50 - 150
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BETX - GASOLINE
QUALITY CONTROL DATA

CLIENT : GEQENGINEERS, INC. SAMPLE I.D. # : BLANK
PROJECT # : 0161-013-R0O4 DATE EXTRACTED : N/A
PROJECT NAME : UNOCAL - WL&M DATE ANALYZED : 10/20/93
SAMPLE MATRIX : WATER UNITS : ug/L
METHOD : WA DOE WTPH-G/8020 (BETX)
DUP. DUP.
SAMPLE SPIKE SPIKED % SPIKED %

COMPOUNDS RESULT ADDED RESULT REC. SAMPLE REC. RPD
BENZENE <0.500 20.0 19.1 96 N/A N/A  N/A
TOLUENE <0.500 20.0 20.3 102 N/A N/A N/A
TOTAL XYLENES <0.500 40.0 41.0 102 N/A N/A N/A
GASOLINE <100 1000 1160 116 N/A N/A N/A

CONTROL LIMITS % REC. RPD
BENZENE 80 - 111 20
TOLUENE 78 - 111 20
TOTAL XYLENES 80 - 114 20
GASOLINE 75 - 120 20

SURROGATE RECOVERIES SPIKE DUP. SPIKE LIMITS
BROMOFLUOROBENZENE 111 N/A 76 - 120
TRIFLUOROTOLUENE 104 N/A 50 - 150
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l é AnalyticalTechnologies, Inc.

l ATI I.D. # 9310-154

CASE NARRATIVE

I CLIENT : GEOENGINEERS, INC.
PROJECT # : 0161-013-R04
l PROJECT NAME : UNOCAL - WL&M

.CASE NARRATIVE : TOTAL PETROLEUM HYDROCAREBONS (WA DCE WTPH-D) ANALYSIS

One (1) water sample was received by ATI on October 18, 1993, for analysis
by WA DOE WTPH-D extended method. The sample was extracted on October 18,
1993, and analyzed on October 19, 1993.

The relative percent difference (RPD) between the associated quality control
Isample 9310-155-1 and its duplicate was outside of ATI established control
limits due to a high level of target analytes.

lThe surrogate recovery for sample 9310-154-1 (MW-2) was outside of ATI
established control limits due to sample dilution.
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)! AK, AnclyticalTechnologies, inc.

ATI I.D. # 92310-154

TOTAL PETROLEUM HYDROCARBONS
DATA SUMMARY

CLIENT : GEOENGINEERS, INC. DATE SAMPLED : N/A
PROJECT # 0161-013-R0O4 DATE RECEIVED : N/A
PROJECT NAME UNOCAL - WL&M DATE EXTRACTED : 10/18/93
CLIENT 1.D. : METHOD BLANK DATE ANATLYZED : 10/18/93
SAMPLE MATRIX : WATER UNITS : mg/L
METHOD : WA DOE WTPH-D DILUTION FACTCOR : 1
COMPOUNDS RESULTS
FUEL HYDROCARBONS <0.25
HYDROCARBON RANGE Cci1z2 - Cz4
HYDROCARBON QUANTITATION USING DIESEL
FUEL HYDROCARBONS <0.75
HYDROCARBON RANGE C24 - C34
HYDROCARBON QUANTITATION USING MOTOR OIL

SURROGATE PERCENT RECCVERY LIMITS
O-TERPHENYL 101 50 - 150
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ATI I.D. # 9310-154-1

I_ c)$K/l\nc:Ix,/fica|'|'ec:hn<:>|(:)gies,lnc.

TOTAL PETROLEUM HYDROCARBONS
DATA SUMMARY

l CLIENT GEOENGINEERS, INC. DATE SAMPLED 16/15/93
PROJECT # 0161-013-R0O4 DATE RECEIVED 10/18/93
l PROJECT NAME UNOCAL - WL&M DATE EXTRACTED 10/18/93
CLIENT I.D. : MW-2 DATE ANALYZED : 10/19/93
SAMPLE MATRIX PRODUCT UNITS : mg/L
l METHOD WA DOE WTPH-D DILUTION FACTOR 50
COMPOUNDS RESULTS
FUEL REYDROCARBONS 200
HYDROCARBON RANGE Ciz - C24
HYDROCARBON QUANTITATION USING DIESEL
FUEL HYDROCARBONS 150
HYDROCARBON RANGE C24 - C34
HYDROCARBON QUANTITATION USING MOTOR OIL
SURROGATE PERCENT RECOVERY LIMITS
- TERPHENYL 154 I 50 - 150

= Surrogate out of limits due to sample dilution.

IO
lI
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ATI I.D. # 9310-154

TOTAL PETROLEUM HYDROCARBONS
QUALITY CONTROL DATA

CLIENT : GEQENGINEERS, INC. SAMPLE I.D. # . 9310-155-1
PROJECT # :+ 0161-013-R04 DATE EXTRACTED : 10/18/93
PROJECT NAME : UNQCAL - WL&M : DATE ANALYZED : 10/19/93
SAMPLE MATRIX : WATER UNITS : mg/L
METHOD : WA DOE WTPH-D
SAMPLE DUP. DUP.
SAMPLE DUP. SPIKE SPIKED % SPIKED %
COMPOUND RESULT RESULT RPD ADDED RESULT REC. RESULT REC. RPD
DIESEL 15.7 20.8 28G N/A N/A N/A N/A N/A N/A
CONTROL LIMITS % REC. RPD
DIESEL N/A 20
SURROGATE RECOVERIES SAMPLE SAMPLE DUP. LIMITS
O-TERPHENYL 139 112 50 - 150

G = Out of limits due to high levels of target analytes in sample.
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I ATI I.D. # 9310-154
TOTAL PETROLEUM HYDROCARBONS
QUALITY CONTROL DATA
l CLIENT : GEOENGINEERS, INC. SAMPLE I.D. # : BLANK
PROJECT # : 0161-013-R0O4 DATE EXTRACTED : 10/18/93
PROJECT NAME : UNOCAL - WL&M DATE ANALYZED : 10/18/93
SAMPLE MATRIX : WATER UNITS : mg/L
METHQD : WA DOE WTPH-D
' - DUP. DUP.
SAMPLE SPIKE SPIKED 3%~ SPIKED %
l COMPOUNDS RESULT ADDED RESULT REC. SAMPLE REC. RPD
IDIESEL <0.250 2.50 2.47 99 2.56 102 4
CONTROL LIMITS % REC. : RPD
.DIESEL 70 - 115 20
SURROGATE RECOVERIES SPIKE DUP. SPIKE LIMITS
lO-TERPHENYL 103 106 50 - 150
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)! :\ AndlyticalTechnologies,inc.

ATI I.D. # 9310-154

CASE NARRATIVE

CLIENT : GEQENGINEERS, INC.
PROJECT # : 0161-013-R0O4
PROJECT NAME : UNOCAL - WL&M

One (1) water sample was received by ATI on Octocber 18, 1953, for oil and
grease analysis. This sample was extracted and analyzed in accordance with
EPA method 413.2.

All corresponding quality assurance and quality control results defined as
matrix spike/matrix spike duplicate (MS/MSD) and blank spike (BS) were within
the ATI established control limits. The BS served as the Laboratory Control
Sample (LCS). The relative percent difference (RPD) for sample 9310-138-7
and its duplicate was out of ATI established control limits. These samples
were determined to be non-homogeneous.
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ATI I.D. # 9310-154

OIL & GREASE
DATA SUMMARY

!
' ) ; ﬁ\: AnalyficalTechnologies, Inc.

CLIENT : GEOENGINEERS, INC. DATE EXTRACTED : 10/18/93
PROJECT # : 0161-013-R0O4 DATE ANALYZED : 10/18/93
PROJECT NAME : UNOCAL - WL&M UNITS : mg/L
EPA METHOD : 413.2 SAMPLE MATRIX : WATER
ATI I.D. # CLIENT I.D. OIL & GREASE

9310-154-2 COMPOSITE DRUM 25

METHOD BLANK - <1
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ATI I.D. # 9310-154

QOIL & GREASE
QUALITY CONTROL DATA

CLIENT : GECENGINEERS, INC. SAMPLE I.D. # : 9310-138-7
PROJECT # : 0161-013-R0O4 DATE EXTRACTED : 10/18/93
PROJECT NAME : UNOCAL - WL&M DATE ANALYZED : 10/18/93
EPA METHOD : 413.2 UNITS : mg/L

SAMPLE MATRIX : WATER

SAMPLE DUP. DuP.
SAMPLE DUP. SPIKE SPIKED % SPIKED % -
COMPOUND RESULT RESULT RPD ADDED RESULT REC. RESULT REC. RPD
OIL & GREASE 2.70 5.83 73H 10 10.1 74 N/A N/A N/A
H = Out of limits.
% Recovery = (Spiked Result - Sample Result)
——————————————————————————————— x 100

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

Average Result
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ATI I.D. # 9310-154

- OIL & GREASE
QUALITY CONTROL DATA
CLIENT : GEOENGINEERS, INC,. SAMPLE I.D. # : BLANK
PROJECT # : 0161-013-R0O4 DATE EXTRACTED : 10/18/93
PROJECT NAME : UNOCAL - WL&M DATE ANALYZED : 10/18/93
B EPA METHOD : 413.2 UNITS : mg/L

SAMPLE MATRIX : WATER

SAMPLE DUP. DUP.
SAMPLE DUP, SPIKE SPIKED % SPIKED %
COMPGUND RESULT RESULT RPD ADDED RESULT REC. RESULT REC. RPD
IOIL & GREASE <1 N/A N/A 10 8.92 89 9.20 92 3

-'-. Recovery = (Spiked Result - Sample Result)

Spike Concentration
PD (Relative % Difference) = |(Spike Result - Dup. Spike Result )|

Average Result

3
i
1
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ATI I.D. # 9310-154

CASE NARRATIVE

CLIENT : GEOENGINEERS, INC.
PROJECT # : 0161-013-R04
PROJECT NAME : UNOCAL - WL&M

EPA SW-346 method 7421 was used to analyze the sample for the content of
lead.

The percent recovery for lead in the matrix spike (MS) performed on sample
9310-144-4 was out of ATI established control limits due to matrix
interference and has been flagged "F".

All other quality control parameters were within ATI established control
limits.
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}lkﬁ AnalyticolTechnologies,inc.

METALS ANALYSIS

l . ATI I.D. # 9310-154

CLIENT : GECENGINEERS, INC. MATRIX : PRODUCT
PROJECT # : 0161-013-R04
'PROJEC‘T NAME : UNOCAL - WL&M

___________________________________________________________________________

IELEMENT DATE PREPARED DATE ANAUYZED

LEAD 10/20/93 10/28/93
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}! K! AnalyticalTechnologies,inc.

ATI I.D. # 9310-154

METALS ANALYSIS
DATA SUMMARY

CLIENT : GEOENGINEERS, INC. MATRIX : PRODUCT
PROJECT # : 0161-013-R0O4

PROJECT NAME : UNOCAL - WL&M UNITS : mg/Kg
ATTI I.D. # CLIENT I.D. LEAD

9310-154-1 MW-2 42

METHOD BLANK - <0.15
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. }.Ak. AnclyticalTechnologies, Inc.
I ATI I.D. # 9310-154
METATS ANALYSIS
l QUALITY CONTROL DATA
CLIENT : GEOENGINEERS, INC. MATRIX : PRODUCT
PROJECT # : 0161-013-R04
I PROJECT NAME : UNOCAL - WL&M UNITS : mg/Kg
SAMPLE DUP SPIKED SPIKE %
I ELEMENT ATI I.D. RESULT RESULT RPD RESULT ADDED REC
l LEAD 9310-144-4 3.2 2.9 10 5.21 1.38 146F
LEAD BLANK <0.15 N/A N/A 1.48 1.25 118
IF = Out of limits due to matrix interference.
% Recovery = (Spike Sample Result - Sample Result)
I L L L x 100
Spike Concentration
IRPD (Relative % Difference) = | (Sample Result - Duplicate Result) |
———————————————————————————————————— x 100
Average Result
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), &\, AnalyticalTechnologies,inc. 560 Naches Avenue. sW., Suite 101, Renton, WA 98055 (206) 2288335

Karen L. Mixon, Labeoratary Manager

ATI I.D. # 9312-344

ianuary 21, 15954

leoEngineers, Inc. il £ 155
8410 154th Avenue N.E.
410 104th Aveny Reuting NLPLJH

Fig e

ittention : Norm Puri
roject Number : 0161-013-R69
roject Name : Unocal - Westlake & Mercer
Dear Mr. Puri:
n December 30, 1993, Analytical Technologies, Inc. (ATI), received 11
amples for analysis. The samples were analyzed with EPA methodology
or equivalent methods as specified in the attached analytical schedule.

he results, sample cross reference, and gquality control data are
nclosed.

'incerely,

',»,'/f /W L/Cé«’/@éé?.

laine M. Walker
Project Manager

lMW/hal /sb

inclosure

l B - 93
Cormorate Offices: 5550 Morehai e Drive  San Dienn CA Q2174 (4191 4RR-0144



é AnclyticalTechnologies,Inc.

ATI I.D. # 9312-344
SAMPLE CROSS REFERENCE SHEET

CLIENT : GEOENGINEERS, INC.
PROJECT # .1 0161-013-R&9
PROJECT NAME : UNOCAL - WESTLAKE & MERCER

ATI # CLIENT DESCRIPTION DATE SAMPLED MATRIX
9312-344-1 MW-32A 12/29/93 WATER
9312-344-2 MW-33 12/29/93 WATER
9312-344-3 MW-34 12/29/93 WATER
9312-344-4 MW-35 12/29/93 WATER
9312-344-5 MW-36 12/30/93 WATER
9312-344-6 MW-40 12/30/93 WATER
§312-344-7 MW-41 12/29/93 WATER
9312-344-8 MW-42 12/30/93 WATER
9312-344-9 MW-43 12/30/93 WATER
§312-344-10 MW-45 12/29/93 WATER
9312-344-11 MW-47 12/30/93 WATER
----- TOTALS -----
MATRIX # SAMPLES
WATER 11

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.

B - 94



I éAnoiyﬁcoITechnologies,lnc_w

l ATT I.D. # 9312-344
l . ANALYTICAL SCHEDULE
CLIENT : GEOENGINEERS, INC.
tROJECT # : 0161-013-R69

ROJECT NAME : UNOCAL - WESTLAKE & MERCER

ALYSIS TECHNIQUE REFERENCE LAB
!ETX GC/PID EPA 8020 R
TOTAL PETROLEUM HYDROCARBONS GC/FID WA DOE WTPH-G R
I'OTAL PETROLEUM HYDROCARBONS GC/FID WA DOE WTPH-D R

ATI - Renton

ATI - San Diego
ATI - Phoenix

ATI - Pensaccola
ATI - Fort Collins
Subcontract

v
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=
s
I
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o

SUB

R - 45



[v8]

)! *k AnchyticalTechnologies,Inc.

ATI I.D. §# 9312-344

BETX - GASOLINE
DATA SUMMARY

CLIENT : GEQENGINEERS, INC. DATE SAMPLED : N/A
PROJECT # : 0161-013-R69 DATE RECEIVED : N/A
PROJECT NAME : UNOCAL - WESTLAKE & MERCER DATE EXTRACTED : N/A
CLIENT I.D. : METHOD BLANK DATE ANALYZED : 01/04/94
SAMPLE MATRIX : WATER UNITS : ug/L
METHOD : WA DOE WTPH-G/8020 (BETX} DILUTION FACTOR : 1
COMPOUNDS RESULTS
BENZENE ...ttt ittt st s anaseeconnnaacsssansns <0.5
ETHYLBENZENE <0.5
TOLUENE <0.5
TOTAL XYLENES @ ..ttt v snecncanenccssnanssas <0.5
FUEL HYDROCARBONS <100
HYDRCOCARBON RANGE TOLUENE TC DODECANE
HYDROCARBON QUANTITATION USING GASOLINE

SURROGATE PERCENT RECOVERY LIMITS
BROMOFLUOROBENZENE .. ...ttt serrenreneanas 91 76 - 120
TRIFLUOROTOLUENE 94 50 - 150

R — 96



é AnayticalTechnologies, Inc...

l ATI I.D. # 9312-344

BETX - GASOLINE
DATA SUMMARY

CLIENT : GEOENGINEERS, INC. DATE SAMPLED : N/A
OJECT # : 0161-013-R69 DATE RECEIVED : N/A
OJECT NAME : UNOCAL - WESTLAKE & MERCER DATE EXTRACTED : N/A
IENT I.D. : METHOD BLANK DATE ANALYZED : 01/05/94

SAMPLE MATRIX : WATER UNITS : ug/L
THOD ; WA DOE WIPH-G/8020 (BETX)} DILUTION FACTOR : 1
MPOUNDS RESULTS
NZENE i it it e e et et a s <0.5
HYLBENZENE <0.5
LUENE <0.5

TOTAL XYLENES e e et m e e e et <0.5

IJEL HYDROCARBONS <100

HYDROCARBON RANGE TOLUENE TO DCDECANE

'YDROCARBON QUANTITATION USING GASOLINE

SURROGATE PERCENT RECOVERY LIMITS

lQOMOFLUOROBENZENE ........................ 83 76 - 120

TRIFLUOROTOLUENE 94 50 - 150



}&k’ AnalylicaTechnologies,Inc.

ATI I.D. # 9312-344

BETX - GASOLINE
DATA SUMMARY

CLIENT : GEOENGINEERS, INC. DATE SAMPLED : N/A
PROJECT # : 0161-013-R6&9 DATE RECEIVED : N/A
PROJECT NAME : UNOCAL - WESTLAKE & MERCER DATE EXTRACTED : N/A
CLIENT I.D. : METHOD BLANK DATE ANALYZED : 01/06/94
SAMPLE MATRIX : WATER UNITS : ug/L
METHOD : WA DOE WTPH-G/8020 (BETX) DILUTION FACTOR : 1
COMPOUNDS RESULTS
BENZENE ... it ittt it stnasscaaescncansnenanean <0.5
ETHYLBENZENE <0.5
TOLUENE <0.5
TOTAL XYLENES ...t ii s iie i iieaeeennn <0.5
FUEL HYDROCARBONS <100
HYDROCARBON RANGE TOLUENE TO DCDECANE
HYDROCARBON QUANTITATION USING GASOLINE

SURROGATE PERCENT RECOVERY LIMITS
BROMOFLUOROBENZENE = .. ..ttt eeunnnananenonsss 89 76 - 120
TRIFLUOROTOLUENE ' 92 50 - 150



é AnclyticalTechnologies, Inc.

ATI I.D. # 9312-344-1

BETX - GASOLINE
DATA SUMMARY

CLIENT : GECENGINEERS, INC. . DATE SAMPLED : 12/29/93
PROJECT # : 0161-013-RéE8 DATE RECEIVED : 12/30/93
PROJECT NAME : UNOCAL - WESTLAKE & MERCER DATE EXTRACTED : N/A
CLIENT I.D. : MW-32A DATE ANALYZED : 01/04/94
SAMPLE MATRIX : WATER UNITS ‘ : ug/L
METHOD : WA DOE WTPH-G/8020 (BETX) DILUTION FACTOR : 10
lCOMPOU'NDS RESULTS
BENZENE .1 itiis i iiaitisnsvrnannsnanennesnas 6300 D8
IETHYLBENZENE 940
TOLUENE 9S50
TOTAL XYLENES @ ... it iiiii it s i snnnnas 1700 r8
IFUEL HYDROCARRBRONS 15000
HYDROCARBON RANGE TOLUENE TO DODECANE
lHYDROCARBON QUANTITATION USING GASOLINE
SURROGATE PERCENT RECOVERY LIMITS
lBROMOFLUOROBENZENE ........................ 110 76 - 120
TRIFLUOCROTOLUENE ' 89 50 - 150

8 = Value from a 250 fold diluted analysis.
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CLIENT
PROJECT #
PROJECT NAME
CLIENT I.D.
SAMPLE MATRIX
METHOD

BENZENE
ETHYLBENZENE
TOLUENE

TOTAL XYLENES

BETX - GASOLINE
DATA SUMMARY

GEOENGINEERS, INC.
0161-013-R6ES

UNOCAL - WESTLAKE & MERCER
MW-33

WATER

WA DOE WTPH-G/8020 (BETX)

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

-----------------------------

FUEL HYDROCARBONS
HYDROCARBCN RANGE
HYDROQCARBON QUANTITATION USING

SURROGATE PERCENT RECOVERY

BROMOFLUOROBENZENE
TRIFLUOROTOLUENE

T _ 1NN

LI I . R N I I N

ATI I.D. # 9312-344-2

DATE SAMPLED 12/29/93
DATE RECEIVED : 12/30/93
DATE EXTRACTED : N/A
DATE ANALYZED 01/05/%4
UNITS : ug/L
DILUTION FACTOR : 10

560
250
100
1100

7200
TOLUENE TO DODECANE
GASOLINE

LIMITS

111 76 - 120
90 50 - 150
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l ' ATI I.D. # 9312-344-3

BETX - GASOLINE
DAT2 SUMMARY

CLIENT : GEQOENGINEERS, INC. DATE SAMPLED : 12/29/93
ROJECT # : 0161-013-R&9S DATE RECEIVED : 12/30/93
ROJECT NAME : UNOCAL - WESTLAKE & MERCER DATE EXTRACTED : N/A
CLIENT I.D. : MW-34 DATE ANALYZED : 01/06/94
AMPLE MATRIX : WATER UNITS : ug/L

: WA DOE WTPH-G/8020 (BETX) DILUTION FACTOR : 250
RESULTS
BENZENE ittt ittt i aen st ensesnansaeasean 15000
THYLBENZENE 1500
OLUENE 11000
iOTAL ZYLENES @ ot ittt it e i e e s s e vannnnan 7000
UEL HYDROCARBONS , 52000
HYDROCARBON RANGE TOLUENE TO DODECANE
'—IYDROCARBON QUANTITATION USING GASOLINE
SURROGATE PERCENT RECOVERY LIMITS
‘BROMOFLUOROBENZENE ........................ 102 76 - 120
TRIFLUOROTOLUENE ' 93 50 - 150



:):.._Ag AnclyticolTechnologies,Inc.
ATI I.D. # 9312-344-4

BETX - GASOLINE

DATA SUMMARY E

CLIENT : GEOENGINEERS, INC. DATE SAMPLED : 12/29/93
PROJECT # : 0161-013-R69 DATE RECEIVED : 12/30/93
PROJECT NAME : UNOCAL - WESTLAKE & MERCER DATE EXTRACTED : N/A E
CLIENT I.D. : MW-35 DATE ANALYZED . 01/05/94
SAMPLE MATRIX : WATER UNITS : ug/L i
METHOD : WA DOE WTPH-G/8020 (BETX) DILUTION FACTOR : 10
COMPQUNDS RESULTS g
BENZENE oo oot e et esnnseeneaneeeeneeenennnnens 580
ETHYLBENZENE 200 I
TOLUENE 40
POTAL XYLENES ittt ittt tiesseennsaaaaaaaaans 720
FUEL HYDROCARBONS 4200 l
HYDROCARBON RANGE TOLUENE TO DODECANE
HYDROCARBON QUANTITATION USING GASOLINE '

SURROGATE PERCENT RECOVERY LIMITS l
BROMOFLUOROBENZENE i ittt ittt reesssncenenens 106 76 - 120
TRIFLUOROTOLUENE 94 50 - 150

‘I
1
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I ATI I.D. # 9312-344-5

BETX - GASOLINE
DATA SUMMARY

CLIENT : GEOENGINEERS, INC. DATE SAMPLED : 12/30/93
PROJECT # : 0161-013-R69 DATE RECEIVED : 12/30/93
PROJECT NAME : UNOCAL - WESTLAKE & MERCER DATE EXTRACTED : N/A
CLIENT I.D. : MW-36 DATE ANALYZED : 01/06/94
SAMPLE MATRIX : WATER UNITS : ug/L
METHOD : WA DOE WTPH-G/8020 (BETX) DILUTION FACTOR : 1
COMPOUNDS RESULTS
BENZENE ...ttt isaansnnsssananssannans 0.7

lETHYLBENZENE <0.5
TOLUENE <0.5
TOTATL XYLENES @ ...ttt ittt tenannnnn <0.5

I FUEL HYDROCARBONS <100
HYDROCARBON RANGE TOLUENE TO DODECANE

lHYDROCARBON QUANTITATION USING GASOLINE

l SURROGATE PERCENT RECOVERY LIMITS
BROMOFLUCROBENZENE . .... .. .. iiiiennans g2 76 - 120
TRIFLUOROTOLUENE 94 50 - 150
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ATI I.D. # 9312-344-¢

BETX - GASOLINE
DATA SUMMARY

CLIENT : GEOENGINEERS, INC. ' DATE SAMPLED : 12/30/93
PROJECT # : 0161-013-R69 DATE RECEIVED : 12/30/93
PROJECT NAME : UNOCAL - WESTLAKE & MERCER DATE EXTRACTED : N/A
CLIENT T.D. : MW-40 DATE ANALYZED : 01/05/94
SAMPLE MATRIX : WATER UNITS : ug/L
METHOD : WA DOE WTPH-G/8020 (BETX) DILUTION FACTOR : 2
COMPOUNDS RESULTS
BENZENE ... it ittt iirersnseren e 34
ETHYLBENZENE 11
TOLUENE 1.1
TOTAL XYLENES @ ... ..t e ieien e, 7.4
FUEL HYDROCARBONS 1500
HYDROCARBON RANGE TOLUENE TO DODECANE
HYDROCARBON QUANTITATION USING GASOLINE

SURROGATE PERCENT RECOVERY LIMITS
BROMOFLUQROBENZENE @ ... ...t itiinnrennansnnas 120 76 - 120
TRIFLUOROTOLUENE 93 50 - 150



l 12
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I : ATI I.D. # 9312-344-7

BETX - GASOLINE
DATA SUMMARY

CLIENT : GEOENGINEERS, INC. DATE SAMPLED : 12/29/93
PROJECT # : 0161-013-R689 DATE RECEIVED : 12/30/93
IPROJ ECT NAME : UNOCAL - WESTLAKE & MERCER DATE EXTRACTED : N/A
CLIENT I.D. : MW-41 DATE ANALYZED : 01/05/94
SAMPLE MATRIX : WATER UNITS : ug/L
METHOD : WA DOE WTPH-G/8020 (BETX) DILUTION FACTOR : 1
l COMPOUNDS RESULTS
BENZENE L ittt i it e it e et e e e 4.6
lETHYLBENZENE : <0.5
TOLUENE <0.5
TOTAL XYLENES .t ittt i iimmmaaannnnnnnnan <0.5
lFUEL HYDROCARBONS <100
HYDROCARBON RANGE TOLUENE TO DODECANE
lHYDROCARBON QUANTITATION USING GASOLINE
SURROGATE PERCENT RECOVERY LIMITS
lBROMOFLUOROBENZENE ........................ 91 76 - 120
TRIFLUOROTOLUENE 87 50 - 150
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ATI I.D. # 9312-344-8

BETX - GASOLINE
DATA SUMMARY

CLIENT : GEOENGINEERS, INC. DATE SAMPLED : 12/30/93
PROJECT # -1 0161-013-R69 DATE RECEIVED : 12/30/93
PROJECT NAME : UNOCAL - WESTLAKE & MERCER DATE EXTRACTED : N/A
CLIENT I.D. : MW-42 DATE ANALYZED : 01/05/94
SAMPLE MATRIX : WATER UNITS : ug/L
METHOD : WA DOE WTPH-G/8020 (BETX) DILUTION FACTOR : 1
COMPQUNDS RESULTS
BENZENE L ittt it tnsnrnosancsnnnnrnoesssss 570 D4
ETHYLBENZENE <0.5
TOLUENE 0.5
TOTAL XYLENES @ ... .t ittt itennenvosannan 0.7
FUEL HYDROCARBONS <100
HYDROCAREBON RANGE TOLUENE TO DODECANE
HYDROCARBON QUANTITATION USING GASQOLINE

SURROGATE PERCENT RECOVERY LIMITS
BROMOFLUOROBENZENE ... ... iir s tiannananan 93 76 - 120
TRIFLUOROTOLUENE 93 50 - 150

D4 = Value from a ten fold diluted analysis.

n — THh&
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l ATI I.D. # 9312-344-3
BETX - GASOLINE
l DATZ SUMMARY
JLIENT : GEOENGINEERS, INC. DATE SAMPLED : 12/30/93
OJECT # : 0161-013-R69 DATE RECEIVED : 12/30/93
OJECT NAME ': UNOCAL - WESTLAKE & MERCER DATE EXTRACTED : N/A _
TLIENT I.D. : MW-43 DATE ANALYZED : 01/06/94
3AMPLE MATRIX : WATER UNITS : ug/L
THOD : WA DOE WTPH-G/8020 (BETX) DILUTION FACTOR : 1
MPOUNDS RESULTS
NZENE ittt et ettt e et te e ttae e e et 82
HYLBENZENE 11
LUENE 0.5
TOTAL XYLENES i ittt ettt st esteesaeeennanenn 100
EL HYDROCARBONS 340
IYDROCARBON RANGE TOLUENE TO DODECANE
IDROCARBON QUANTITATION USING - . GASOLINE
SURROGATE PERCENT RECOVERY LIMITS
!OMOFLUOROBENZENE ........................ 106 76 - 120
RIFLUOROTOLUENE 94 50 - 150
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ATI I.D. # 9312-344-10

BETX - GASOLINE
DATA SUMMARY

CLIENT : GEOENGINEERS, INC. DATE SAMPLED : 12/29/93
PROJECT # : 0161-013-Ré&9 DATE RECEIVED : 12/30/93
PROJECT NAME : UNOCAL - WESTLAKE & MERCER DATE EXTRACTED : N/A
CLIENT I.D. : MW-45 DATE ANALYZED : 01/05/94
SAMPLE MATRIX : WATER UNITS : ug/L
METHOD : WA DOE WTPH-G/8020 (BETX) DILUTION FACTCR : 100
COMPOUNDS RESULTS
BENZENE ... it ittt nsaaaassnssnnnans e e 2900
ETHYLBENZENE 680
TOLUENE 760
TOTAL XYLENES @ ... ittt a e s eanensansn 3000
FUEL HYDROCARBONS 11000
HYDROCARBON RANGE TOLUENE TO DODECANE
HYDROCARBON QUANTITATION USING GASOLINE

SURROGATE PERCENT RECOVERY LIMITS
BROMOFLUOROBENZENE .. ... i iie i iieraeeran 102 76 - 120
TRIFLUCROTCLUENE 84 50 - 150

B - 108
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I ATI I.D. # 9312-344-11
BETX - GASOLINE
l DATA SUMMARY
CLIENT . GEOENGINEERS, INC. DATE SAMPLED . 12/30/93
ROJECT # : 0161-013-R69 DATE RECEIVED : 12/30/93
ROJECT NAME : UNOCAL - WESTLAKE & MERCER DATE EXTRACTED : N/A
LIENT I.D. : MW-47 DATE ANALYZED : 01/05/94
SAMPLE MATRIX : WATER UNITS . ug/L
THOD : WA DOE WTPH-G/8020 (BETX) DILUTION FACTOR : 1
I:OMPOUNDS RESULTS
ENZENE & oo oo oo e e e e e e e e e e 2.0
THYLBENZENE <0.5
OLUENE <0.5
TOTAL XYLENES st v oseemeee e eeeeeeeeeeenns 1.0
IUEL HYDROCARBONS <100
HYDROCARBON RANGE TOLUENE TO DODECANE
'IYDROCARBON QUANTITATION USING GASOLINE
SURROGATE PERCENT RECOVERY LIMITS
lROMOFLUOROBENZENE ........................ 102 76 - 120
TRIFLUOROTOLUENE : 88 50 - 150

B - 109
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ATI I.D. # 9312-344

BETX - GASOLINE
QUALITY CONTROL DATA

CLIENT : GECENGINEERS, INC. SAMPLE I.D. # : BLANK
PROJECT # : 0161-013-R69 DATE EXTRACTED : N/A
PROJECT NAME : UNOCAL - WESTLAKE & MERCER DATE ANALYZED : 01/04/94
SAMPLE MATRIX : WATER UNITS : ug/L
METHOD : WA DOE WTPH-G/8020 (BETX) :
. DUP. DUP.
SAMPLE SPIKE SPIKED % SPIKED %

COMPOUNDS RESULT ADDED RESULT REC. SAMPLE REC. RPD
BENZENE <0.500 20.0 19.1 96 N/A N/A N/A
TOLUENE _ <0.500 20.0 20.4 102 N/A N/A N/A
TOTAL XYLENES <0.500 40.0 41.3 103 N/A N/A N/A
GASOLINE <100 1000 1160 116 N/A N/A N/A

CONTROL LIMITS % REC. RPD
BENZENE g0 - 111 20
TOLUENE 78 - 111 20
TOTAL XYLENES 80 - 114 20
GASOLINE 7% - 120 20

SURROGATE RECOVERIES SPIKE DUP. SPIKE LIMITS
BROMOFLUOROCBENZENE 96 N/A 76 - 120
TRIFLUOROTOLUENE 98 N/A 50 - 150

B - 110
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ATI I.D. # 9312-344

BETX - GASOLINE
QUALITY CONTROL DATA

LIENT : GEOENGINEERS, INC. SAMPLE I.D. # : BLANK
ROJECT # - : 0161-013-R69 DATE EXTRACTED : N/A
ROJECT NAME : UNOCAL - WESTLAKE & MERCER DATE ANALYZED : 01/05/94

SAMPLE MATRIX : WATER UNITS : ug/L

i«ETHOD : WA DOE WTPH-G/8020 (BETX) :

. DUP. DUP.

l SAMPLE SPIKE SPIKED % SPIKED %
OMPOUNDS RESULT ADDED RESULT REC. SAMPLE REC. RPD
ENZENE <0.500 20.0 19.4 97 N/A N/A N/A

TOLUENE <0.500 20.0 20.5 102 N/A N/A  N/A
OTAL XYLENES <0.500 40.0 42.1 105 N/A N/A N/A
ASOLINE <100 1000 1170 117 N/A N/A  N/A

CONTROL LIMITS % REC. RPD

'ENZENE 80 - 111 20

TOLUENE 78 - 111 20
OTAL XYLENES 80 - 114 20
ASOLINE 75 - 120 20

SURROGATE RECOVERIES SPIKE DUP. SPIKE LIMITS

lROMOFLUOROBENZENE 96 N/A 76 - 120

TRIFLUOROTOLUENE 95 N/A 50 - 150

B - 111
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BETX - GASOLINE

19

ATI I

QUALITY CONTROL DATA

CLIENT : GEOENGINEERS, INC.
PROJECT # : 0161-013-R69
PROJECT NAME : UNOCAL - WESTLAKE & MERCER
SAMPLE MATRIX : WATER
METHOD : WA DOE WTPH-G/8020 (BETX}
SAMPLE SPIKE
COMPOUNDS RESULT ADDED
BENZENE <0.500 20.0
TOLUENE <0.500 20.0
TOTAL XYLENES <0.500 40.0
GASOLINE <100 1000

CONTROL LIMITS

BENZENE
TOLUENE

TOTAL XYLENES
GASOLINE

SURROGATE RECOVERIES

BROMOFLUOROBENZENE
TRIFLUOROTOLUENE

SPIKE

100
93

B - 112

D. #

9312-3

SAMPLE I.D. #
DATE EXTRACTED
DATE ANALYZED

UNITS

SPIKED
RESULT

19.6
20.5
42.1
1070

DUP.

N/A
N/A

DuP.
SPIKED
SAMPLE

111
111
114
120

SPIKE

44

BLANK

N/A
01/06/94
ug/L
DUP.
REC. RPD
N/A N/A
N/A N/A
N/A N/A
N/A N/A
RPD
20
20
20
20
LIMITS
76 - 120
50 - 150



ATI I.D. #

SAMPLE I.D. #
DATE EXTRACTED
DATE ANALYZED
UNITS

DUP.
% SPIKED
REC. RESULT

9312-344

9312-344-11

' 20
Y
i AnolyﬁcoITechnologies,lnc. '
BETX - CGASOLINE
l \ QUALITY CONTROI DATA
CLIENT . GEOENGINEERS, INC.
PROJECT # . 0161-012-R69
PROJECT NAME : UNOCAL - WESTLAKE & MERCER
SAMPLE MATRIX : WATER
iMETHOD . WA DOE WTPH-G/8020 (BETX)
SAMPLE
I SAMPLE DUP SPIKE SPIKED
COMPOUND RESULT RESULT RPD ADDED RESULT
l‘GASOLINE <100 <100 NC N/A
CONTROL LIMITS
lGASOLINE
SURROGATE RECOVERIES SAMPLE
TRIFLUOROTOLUENE 88

NC = Not Calculable.

B - 113

N/A  N/A
% REC.

N/A

SAMPLE DUP.
78

N/A

01/05/94

ug/L

?UP.

EEC RPD

N/A N/A
RPD
20

LIMITS

50 - 150
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CLIENT
PROJECT #
PROJECT NAME
SAMPLE MATRIX
METHOD

BETX - GASOLINE

QUALITY CONTROL DATA

GEOENGINEERS, INC.
0161-013-RE9

UNQCAL - WESTLAKE & MERCER
WATER

WA DOE WTPH-G/8020 (BETX)

ATI I.D. # 9312-344

SAMPLE I.D. #

DATE EXTRACTED
DATE ANALYZED-
UNITS

SAMPLE DUP. - SPIKE
RESULT RESULT RPD ADDED

BENZENE
TOLUENE
TOTAL XYLENES
GASOLINE

<0.500 N/A N/A 20.0
<0.500 N/A N/A 20.0
<0.500 N/A N/A 40.0
<100 <100 NC 1000

CONTROL LIMITS

BENZENE
TOLUENE
TOTAL XYLENES
GASOLINE

SURROGATE RECOVERIES | SPIKE

BROMOFLUOROBENZENE 102
TRIFLUOROTOLUENE 94

NC = Not Calculable.

B - 114

o DUP.
SPIKED % SPIKED
RESULT REC. RESULT
1¢.1 96 18.9
20.0 100 18.7
41.6 104 40.8
1120 112 1170

% REC

77 - 112
72 - 113
80 - 110
58 - 127
DUP. SPIKE
103

93

9312-332-3
N/A
01/04/94
ug/L
DUP.
REC RPD
95 1
99 2
162 2
117 4
RPD
20
20
20
20
LIMITS
76 - 120
50 - 150
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CASE NARRATIVE

CLIENT : GEOENGINEERS, INC.
ROJECT # : 0161-013-R65
ROJECT NAME : UNOCAL - WESTLAKE & MERCER

lﬁleven {11) water samples were received by ATI on December 30, 1993, for
iesel range hydrocarbons analysis by WA DOE WTPH-D extended according to
Washington methodology.

he surrogate recoveries of o-terphenyl for sample 9312-343-1 and its
duplicate were outside the ATI established control limits due to sample
ilution.

i
I
l
|
!
|
I
i
i
i
1
|

B — 115
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ATI I.D. # 9312-344

TOTAL PETROLEUM HYDROCARBONS

DATA SUMMARY

CLIENT : GEOENGINEERS, INC.

PROJECT # - : 0161-013-R69

PROJECT NAME : UNOCAL - WESTLAKE & MERCER
CLIENT I.D. : METHOD BLANK

SAMPLE MATRIX : WATER

METHOD : WA DOE WIPH-D

COMPOUNDS

e e e e e o b dm o e B B T M e o o o e o o o W T oM T M T o a mr o m o mr me o mr W m dm mr W o M Ao M B MM m e om e e e e e e o = e e = —

FUEL HYDROCAREQONS

HYDROCAREON RANGE

HYDROCARBON QUANTITATION USING

FUEL HYDROCARBONS

HYDROCARBON RANGE

HYDROCARBON QUANTITATION USING
SURROGATE PERCENT RECOVERY

O-TERPHENYL

B - 116

DATE SAMPLED : N/A

DATE RECEIVED : N/A

DATE EXTRACTED : 01/03/94
DATE ANALYZED : 01/03/94
UNITS : mg/L

DILUTION FACTOR : 1

<0.25
Cl2 - C24
DIESEL

<0.75
Ccz24 - C34
MOTOR OIL
LIMITS

106 50 - 150
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ATI I.D. # 9312-344-1

TOTAL PETROLEUM HYDROCARBONS

' DATA SUMMARY
CLIENT . GEOENGINEERS, INC. DATE SAMPLED . 12/29/93
@ROJECT # . 0161-013-RE9 DATE RECEIVED : 12/30/93
OJECT NAME : UNOCAL - WESTLAKE & MERCER DATE EXTRACTED : 01/03/94
CLIENT I.D. : MW-32A DATE ANALYZED : 01/04/94
PLE MATRIX : WATER UNITS . mg/L
THOD . WA DOE WTPH-D DILUTION FACTOR : 1
'DMPOUNDS RESULTS
EL HYDROCARBONS 2.9
ROCARBON RANGE Cc12 - C24
ROCARBON QUANTITATION USING DIESEL
'}ng HYDROCARBONS 1.3
ROCARBON RANGE C24 - C34
HYDROCARBON QUANTITATION USING MOTOR OIL
i SURROGATE PERCENT RECOVERY LIMITS
'TERPHENYL 97 50 - 150

;

B - 117
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ATI I.D. # 9312-344-2

TOTAL PETROLEUM HYDROCARBONS

DATA SUMMARY

CLIENT : GEQOENGINEERS, INC.

PROJECT # : 0161-013-R69

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

SAMPLE MATRIX : WATER

METHOD : WA DOE WIPH-D

COMPOUNDS

FUEL HYDROCARBONS

HYDROCARBON RANGE

HYDROCARBON QUANTITATION USING

FUEL HYDROCARBONS

HYDROCAREON RANGE

HYDROCARBON QUANTITATION USING
SURROGATE PERCENT RECOVERY

O-TERPHENYL

B - 118

DATE SAMPLED 12/29/93
DATE RECEIVED 12/30/93
DATE EXTRACTED 01/03/94
DATE ANALYZED 01/04/94
UNITS mg/L
DILUTION FACTOR 1
RESULTS
1.1
Clz - C24
DTESEL
<0.75%
c24 - C34
MOTOR OIL

LIMITS
101 50 150

N
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ATI I.D. # 9312-344-3

TOTAL PETROLEUM HYDROCARBONS
DATZA SUMMARY

' )&KAnolyticol'fechnologies,Inc.

CLIENT GEOENGINEERS, INC. DATE SAMPLED . 12/29/93
ROJECT # 0161-013-R69 | DATE RECEIVED : 12/30/93
ROJECT NAME : UNOCAL - WESTLAKE & MERCER DATE EXTRACTED : 01/03/94
CLIENT I.D. MW-34 DATE ANALYZED : 01/04/94
AMPLE MATRIX : WATER UNITS : mg/L
ETHOD WA DOE WTPH-D DILUTION FACTOR : 1
icompomms | RESULTS
UEL HYDROCARBONS 2.2
YDROCARBON RANGE c12 - C24
HYDROCARBON QUANTITATION USING DIESEL
UEL HYDROCARBONS <0.75
YDROCARBON RANGE c24 - C34
 HYDROCARBON QUANTITATION USING MOTOR OIL
‘ SURROGATE PERCENT RECOVERY LIMITS
l‘o-TERpHENYL 97 50 - 150

.

B - 119
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ATI I.D. # 9312-344-4

TOTAL PETROLEUM HYDROCARBONS

DATA SUMMARY

CLIENT : GEQOENGINEERS, INC.

PROJECT # - : 0161-013-Ré&9

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

SAMPLE MATRIX : WATER

METHOD : WA DOE WIPH-D

COMPOUNDS

FUEL HYDROCARBONS

HYDROCARBON RANGE

HYDROCARBON QUANTITATION USING

FUEL HYDROCARBONS

HYDROCARBON RANGE

HYDROCARBON QUANTITATION USING
SURROGATE PERCENT RECOVERY

O-TERPHENYL

B — 120

DATE SAMPLED : 12/29/93
DATE RECEIVED : 12/30/93
DATE EXTRACTED : 01/03/94
DATE ANALYZED :.01/04/94
UNITS ‘ : mg/L

DILUTION FACTOR : 1

1.0
ciz - C24
DIESEL

<0.75
C24 - C34
MOTCR OIL
LIMITS

100 50 - 150
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. _ ATI I.D. # 9312-344-5

TCTAL PETROLEUM HYDROCARBONS
DATA SUMMARY

“CLIENT : GEOENGTNEERS, INC. DATE SAMPLED . 12/30/93
EPROJECT # : 0161-013-R69 DATE RECEIVED : 12/30/93
PROJECT NAME : UNOCAL - WESTLAKE & MERCER DATE EXTRACTED : 01/03/94
CLIENT I.D. : MW-36 DATE ANALYZED : 01/04/94
SAMPLE MATRIX : WATER UNITS . mg/L
.METHOD : WA DOE WTPH-D DILUTION FACTOR : 1
lCOMPOUNDS RESULTS
FUEL HYDROCARBONS 0.37
'HYDROCARBON RANGE : Cc12 - C24
HYDROCARBON QUANTITATION USING DIESEL
FUEL HYDROCARBONS 0.94
YDROCARBON RANGE C24 - C34
HYDROCARBON QUANTITATION USING MOTOR OIL
" SURROGATE PERCENT RECOVERY LIMITS
l -TERPHENYL 109 50 - 150

-

™ 121
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ATI I.D. # 9312-344-6

TOTAL PETROLEUM HYDROCARBONS
DATA SUMMARY

CLIENT : GECENGINEERS, INC. DATE SAMPLED : 12/30/93
PROJECT # 0161-013-R69 DATE RECEIVED : 12/30/93
FROJECT NAME UNQOCATL: - WESTLAKE & MERCER DATE EXTRACTED : 01/03/94
CLIENT I.D. : MW-40 DATE ANALYZED : 01/04/94
SAMPLE MATRIX : WATER UNITS : mg/L
METHOD : WA DOE WIPH-D DILUTION FACTOR : 1
COMPOUNDS RESULTS
FUEL HYDROCARBONS 5.4
HYDROCARBON RANGE Cciz2 - C24
HYDROCARBON QUANTITATION USING DIESEL
FUEL HYDROCARBONS 4.2
HYDROCARBON RANGE Ccz24 - C34
HYDROCARBON QUANTITATION USING MOTOR OIL

SURROGATE PERCENT RECOVERY LIMITS
O-TERPHENYL 64 50 - 150

” o TN

. - - i B RS 000 0
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. ATI I.D. # 9312-344-7

TOTAL PETROLEUM HYDROCARBONS
DATA SUMMARY

CLIENT GEOENGINEERS, INC. DATE SAMPLED 12/29/93
ROJECT # 0161-013-R69 DATE RECEIVED . 12/30/93
ROJECT NAME UNOCAL - WESTLAKE & MERCER DATE EXTRACTED 01/03/94
LIENT I.D. s MW-41 DATE ANALYZED : 01/04/94

_SAMPLE MATRIX : WATER UNITS : mg/L
THOD : WA DOE WTPH-D DILUTION FACTOR : 1

'ZOMPOUNDS RESULTS

UEL HYDROCARBONS <0.25
YDROCARBON RANGE Cl12 - C24

™ YDROCARBON QUANTITATION USING DIESEL

UEL HYDROCARBONS <0.75
YDROCARBON RANGE C24 - C34

HYDROCARBON QUANTITATION USING MOTOR OIL

. SURROGATE PERCENT RECOVERY LIMITS
- TERPHENYL 80 50 - 150

.
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ATI I.D. # 9312-344-8

TOTAL PETROLEUM HYDROCARBONS

DATA SUMMARY

CLIENT : GEOCENGINEERS, INC.

PROJECT # . : 0161-013-R69

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

SAMPLE MATRIX : WATER

METHOD : WA DOE WTPH-D

COMPOUNDS

FUEL HYDROCARBONS
HYDROCARBON RANGE
HYDROCARBON QUANTITATION USING

FUEL HYDROCARBONS

HYDROCARBON RANGE

HYDROCARBON QUANTITATION USING
SURROGATE PERCENT RECOVERY

O-TERPHENYL

DATE SAMPLED 12/30/93
DATE RECEIVED 12/30/93
DATE EXTRACTED 01/03/94
DATE ANALYZED : 01/04/94
UNITS : mg/L
DILUTION FACTOR 1
RESULTS
1.3
C12 - C24
DIESEL
2.4
C24 - (C34
MOTOR OIL

LIMITS
91 50 150

- T A T TN P BN B e
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' ' ATI I.D. # 9312-344-9

TOTAL PETROLEUM HYDROCARBONS
DATA SUMMARY

CLIENT : GECENGINEERS, INC. DATE SAMPLED : 12/30/93
ROJECT # : 0161-013-R69 : DATE RECEIVED : 12/30/93

PROJECT NAME : UNOCAL - WESTLAKE & MERCER DATE EXTRACTED : 01/03/94

"CLIENT I.D. : MW-43 DATE ANALYZED 01/04/94

SAMPLE MATRIX : WATER UNITS ng/L
THOD : WA DOE WIPH-D DILUTION FACTOR : 1

ICOMPOUNDS

@t'UEL HYDROCARBONS
WHYDROCARBON RANGE
YDROCARBON QUANTITATION USING

EUEL HYDROCARBONS

%IYDROCARBON RANGE
HYDROCARBON QUANTITATION USING

l) -TERPHENYL

SURROGATE PERCENT RECOVERY

0.32
Clz - C24
DIESEL

<0.75
C24 - (C34
MOTOR OIL
LIMITS

66 50 - 150
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ATI I.D. # 9312-344-10

TOTAL PETROLEUM HYDROCARBONS

DATA SUMMARY

CLIENT : GECENGINEERS, INC.

PROJECT # : 0161-013-R69

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

SAMPLE MATRIX : WATER

METHOD : WA DOE WIPH-D

COMPOUNDS

FUEL HYDROCARBONS

HYDROCARBON RANGE

HYDROCARBON QUANTITATION USING

FUEL: HYDROCARBONS

HYDROCARBON RANGE

HYDROCARBON QUANTITATION USING
SURROGATE PERCENT RECOVERY

O-TERPHENYL

B - 126

DATE SAMPLED 12/29/93
DATE RECEIVED 12/30/93
DATE EXTRACTED 01/03/94
DATE ANALYZED 01/04/94
UNITS mg /L
DILUTION FACTOR 1
RESULTS
1.1
Clz - C24
DIESEL
0.86
C24 - C34
MOTOR OIL

LIMITS
105 50 150

- -. n - -. -
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‘ )! 4\ AnclyticalTechnologies, Inc.

l ATI I.D, # 9312-344-11
TOTAL PETROLEUM HYDROCARBONS

' DATA SUMMARY

CLIENT : GEOENGINEERS, INC. DATE SAMPLED . 12/30/93
ROJECT # : 0161-013-R69 DATE RECEIVED : 12/30/93
ROJECT NAME = : UNOCAL - WESTLAKE & MERCER DATE EXTRACTED : 01/03/94
LIENT I.D. : MW-47 DATE ANALYZED : 01/04/94
AMPLE MATRIX : WATER UNITS : mg/L
ETHOD . WA DOE WTPH-D DILUTION FACTOR : 1
OMPOUNDS RESULTS
UEL HYDROCARBONS 0.31
YDROCARBON RANGE C12 - C24
YDROCARBON QUANTITATION USING DIESEL
UEL HYDROCARBONS <0.75
YDROCARBON RANGE C24 - C34

HYDROCARBON QUANTITATION USING MOTOR OIL

SURROGATE PERCENT RECOVERY ' LIMITS

TERPHENYL 108 50 - 150
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)! ﬁk AnalyficalTechnologies, Inc.
ATI I.D. # 9312-344

TOTAL PETROLEUM HYDROCARBONS
QUALITY CONTROL DATA

CLIENT : GEOENGINEERS, INC. SAMPLE I.D. # : BLANK
PROJECT # : 0161-013-R69 - DATE EXTRACTED : 01/03/94
PRCJECT NAME - : UNOCAL - WESTLAKE & MERCER DATE ANALYZED : 01/03/%4
SAMPLE MATRIX : WATER UNITS : mg/L
METHOD : WA DOE WIPH-D
Dup. DUP.
SAMPLE SPIKE SPIKED % SPIKED %

COMPOUNDS RESULT ADDED RESULT REC. SAMPLE REC. RPD
DIESEL <0.250 2.50 2.48 99 2.64 106 )

CONTROL LIMITS % REC, : RPD
DIESEL 70 - 115 20

SURROGATE RECOVERIES SPIKE DUP. SPIKE LIMITS
O-TERPHENYL 105 110 50 - 150

B - 128
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)ﬂ &k. AnalyticalTechnologies,Inc. -
l ATI I.D. # 9312-344

TOTAL PETROLEUM HYDROCARBONS
QUALITY CONTROL DATA

CLIENT : GEOENGINEERS, INC. SAMPLE I.D. #  : 9312-343-1
ROJECT # : 0161-013-R69 DATE EXTRACTED : 01/03/94
ROJECT NAME : UNOCAL - WESTLAKE & MERCER DATE ANALYZED : 01/04/94
AMPLE MATRIX : WATER UNITS : mg/L

METHOD : WA DOE WTPH-D

SAMPLE . DUP. DUP.
SAMPLE DUP. SPIKE SPIKED % SPIKED %
liOMPOUND RESULT RESULT RPD ADDED RESULT REC. RESULT REC. RED
IESEL 63.7 62.3 2 N/A N/A N/A N/A N/A N/A
CONTROL LIMITS % REC. RPD
IESEL , N/A 20
SURROGATE RECOVERIES SAMPLE SAMPLE DUP.  LIMITS
- TERPHENYL I I 50 - 150

Surrogate out of limits due to sample dilution.

Il s N R R o O E AR am N e am
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c}é AnalyticolTechnologies, Inc.
ATI I.D. # 9312-344

TOTAL PETROLEUM HYDROCARBONS
QUALITY CONTROL DATA

CLIENT : GEOENGINEERS, INC. SAMPLE I.D. # 1 9312-334-1
PROJECT # : 0161-013-R69 DATE EXTRACTED : 01/03/94
PROJECT NAME : UNOCAL - WESTLAKE & MERCER DATE ANATLYZED : 01/04/94
SAMPLE MATRIX : WATER UNITS : mg/L
METHOD : WA DOE WTPH-D
. DuUP. DUP.
SAMPLE SPIKE SPIKED % SPIKED %

COMPOUNDS RESULT ADDED RESULT REC. SAMPLE REC. RPD
DIESEL 2.73 2.38 5.46 115 5.37 111 2

CONTROL LIMITS % REC. RPD
DIESEL 50 - 150 20

SURROGATE RECOVERIES SPIKE DuP. SPIKE LIMITS
O-TERPHENYL 111 112 50 - 150
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WA T° 22 WTPH-¢

Basple: 9312-384-1 DIL Channel: FID Filename: R1B49G29
Poquired: Q4-JAN-G4 234l Method: F:\BRD2\MAXDATA\GLAD\R1@494865 Operator: RTI

Dilution: 1 : 10.0900
Cosnents: ATI ¢ A COMMITMENT TO GURLITY

x 1071 Loel1ts
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oo

g e

a0 0

WA P72 WIPH-G

Ganple: 9312-344-2 DIL Channels FID
Acquired: 93-19“—94 9:10  Method: F:\BRODZAMAXDATAMGLADAGID45403

Dilutions 1
Coaxentsi HTI

: 10,000
f COMMITHENT TO GUALITY

% 10 1 wolts

- 00" T
- 002

- 00"

Filename: R1045G30
Dperators ATI

oo’ T
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] WAT 2 WIPH-G
Banpler 9312-344-3 DIL Ehannels FID ' Filenare: R1829GRS
foquired: B5-JAN-94 18:85  Method: F:\BRO2\MRXDATA\GLAD\@185345S Operator: RITI
Diiubions 1 : 250,008
Consentss ATI : A COMMITHENT TO QUALITY
l x 1071 uoits
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WAT L WIPH-C

g

Sample: 9312-344-4 DIL  Channels FID Filenase: R1059621
Acquired: B3-JAN-94 22:25  Methed: F:\BROZ\MAXDATANGLADAB1OD34E3 Operater: RTI
Dilution: 1 : 10.0¢0
Corsents: ATL : A COMMITMENT TO BUALITY

x A0 1 volits
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00’0

o' e

WA Cwrrsn o

Saaple: 93i2-344- Channel: F

Acquired: B5-JAN-94 @:c3  Method: F:\BRO2\MRXDATR\GLAD\BI@O946S

Conaents: ATI : A COMMITMENT TO QUALITY

ID

Filename: RIQ33B25
Operatort ATI

x 101 voits
] —- (L8] )
o o o o
Q o o ]
1 1 ]

— -

-
|

B - 135



S3 AU [DT =

00" 0

Sample: 9312-344-6 DIL Channel: FID S
ficquired: 0S-JAN-94 23:c4  Method: F1\BROZ\MAXDATAVBLAD 81039455

Dilution: ! & c.002
Cossents: ATI : A DOMMITMENT TO QUALITY

x 10 — wolts

- 00"t

. Filename: R1@59G23

- 00'E
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WA T 22 WIPH-G

Sample: 9312-344-7 Channel: FID Filenase: R1843638
pired: €5-JAN-54 4:05  Method: F: \BRDh\MaXDﬂTn\GLﬂD\@19#9489 Operators AT]

Commentst ATI : A COMMWITHENT T GUALITY

b 101 wolts
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WA DOE WIPH-G

Sample 9312-344-8 Channel: FID

Aoquired: @5-JAN-94  4:35  Method: F:\BRDZ\MAXDATR\GLAD\B1049465
Comaents: ATI : A COMMITMENT TO QUALITY

=x 101 valts

Filename: RIB49G35
Operator: RTIL
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| WAT . WIPH-G
Sarple: 9312-344-9 - Channels FID Filenase: RI1B85GEE
Requireds Bb-JAN-34 17:83  Method: F:\BRO2\MAXDRTA\GLAD\@1869463 Operator: AT
l Consents: ATI ¢ A COMMITHENT TO QUALITY |
x 10-1 wolts
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WA L Wi

Sample: $312-344-18 DIL  Chanmel: FID
foquired: ©5-JAR-94 22:35  Method: F: \BROS\HAXDATANGLANB 1859468

Dilution: 1 : 100,089

Coxments: ATT : A COMMITHENT 70 BUALITY

% lD—l uvolts
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Filenane; R1034GZ2
Dperator: ATI
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i WA T0E WIPH-C
Saple: 9312-344-11 Channel: FID ' Filenase: RI24GG42
l Acquired: 85-JAN-34  6:24  Nethod: F:\BROZ\MAXDATA\GLAD\21243455 Operator: ATI
Comeents: AT1 : A COMMITHENT TO QUALITY
l x 107+ uvolts
e X £
a o o =
l o G = o a
- 2 . N 1 N = 1 . —
- 1
&
| ="
e
. |-
en |
-
= -
—
ey
— _
) | L
z 1;
' R S
6T 3':
k| L=
i
. I
o —]
l &

B - 141



s9pIM QT X

00'0

0S°'0

a0°71

I

0s°

Blank

Szaple: WRB 1-4 Channel: FID
Acquired: B4-JAN-94  9:10 Kethods Fi\BRDZ\MAXDATA\GLAD\@1&494G3
Commentsy RTI : A COMKITMENT T0 QUALITY

x 101 uolts

WAT 2 WIPH-G

Filenzpe: R1649GR3
Dperator: ATI
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sajpmu _pgf X
T

o0°0

. XN TTILT M .
WAD L WiIP=-G Blank
Sasple: WRB 1= Channel: FID Filenaae: R1055682
Acquireds @5-JAN-95  9:46  Method: F:\BRO2\NAXDATA\GLAD\OL@S9465 Operatort ATI

Comments: RTI : A COMMITHENT TOD BUALITY

x 10671 weilts
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00°'0

Blank

Sample: WRB 16
fcquireds Bb-JAN-94 15:22

WAT - trrme A

7

Channel; FID
Method: F:\BRO2\MAXDATAVGLADNOG1GE94BS

Cotaents: ATI : A COMMITMENT 70 QURLITY
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Continuing Calibration
Saeples STI-C 6 Channel: FID Filenase: R1949B0!

focquired: 04-JA-34  B:8@  Method: F:\BRO2\HAXDATANGLAD\@1B494GS Operator: ATI
Comsents: ATI : A COMMITHENT TD QUALITY
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Continuing Calibration

Sample: STDC 6 Channel: FID Filenane: R1039G81
fcquireds ©5-JAN-94 9:17  Kethed: F:\BROZ\MAXDATANGLADNA1 39463 Operator: ATI
Cosnentss ATI : A COMNITMENT T0 BUALITY
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Continuing Calibration

Sample: STDCG {hannel: FID Filenase: R1959604
Acquireds ©b-JAN-%4 14:52  Methods Fi:\BROZ\MAXDATA\GLAD\G1805465 Operator: ATI
Commentss ATI : A COMMITHENT 70 QUALITY
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Sample: 3312-344-1
Acquired: B4A-JAN-34  9:38

WA DO= .

+ FiNFROE\HAYDATRAMILKANFUEL 6185

Channel:

)
Filename: K1838W25
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i EE O s

WA DUE Wirn-u

Sample: 9312-344-2 Charmels WILHA '
fcquited: @4-JAN-34 12:21  Hethod: Fi\FROZ\HAXDATANWILNANFUELE1EY

x 1071 wolts
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Sample: 3312-344-3
hequired: B4-JAH-94

15:89

Channel: WILMR

Hethod; F:\EKOZARAXDATANWILNANFUELGSBS

x 1071 volts
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WA DOE WTPH-D

Sample: 3312-344-4 Chanrel: WILMA filenawe: RIBISWIB
Acquired: BA-JAN-94 13:57  Hethod: Fi\BROZ\MAXDATR\WILMANFUELE1IGS {perator: ERD

x 10+ volts
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Sample: 9312-344-0
fiequired: G4-JAN-94 14:46

-0t 0

WA DOE WTPH-D-

Channel: WILMA
Methods Fa\EKO\HAXIATANNILKANFUELG1B3
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WA DOE WIPH-D

Sample; 9312-344-6 Channel: WILMA Filenames RIBIBMIA
Acquired: B4-JAN-34 16:23  Methed: F:\BROZ\NAXDATAAWILRANFUELB1B3 Operator: Bl
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Sampler 931c-344-7
ficquived: B4-JAH-94
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Charnels WILTA N
Method: FoABROZARAYDRTAVWILNANFUELEIGI
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WA DOE WTPH-D

Sample: 3312-344-8 Channel: WILAR Filenage; R1BJBUSS
fequired: 84-JAN-94 18:6B  Method: F:\BROZ\MAXDRTANWILHANFUELB163 Gperator: KO
s 1671 voits
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Sanple: 9312-344-93
Acquited: B4-JAH-34

- 0P G

16:45

WA DOE WTPH-D

Chanmel: WILNA

Method: Fi\ERDZAMAXDATANWILAANFUELE1RD

= d1a71
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WA DOE WTPH-D

Sawple: 3312-344-18 Channel: WILHA filenaue: R1BJBU3T
Aequired: B4-JAN-94 19:37  Method: FeNERO2ARAXDATR\WILRANFUELG1EB3 Uperatar: ERD
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WA DOE WIPH-D

Sawples 3312-344-11 Channel: WILMA Filenane: RIB36W3B
Acquited: B4-JAN-94 2H:25  Method: Fi\BROZAMAXDATANWILMANFUELE163 Uperator: BRU
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Alkane
Sanples ALKANE Channel: WILMA Filename: ro208w03
Arquired: P-DEC-93 14:06  Methods F:\BROZ\WAXDATA\WILMAAFUEL1220 Dperators BRO
Inj Vol: 1.00
x 1071 volts
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Blank
Sample: WEE B1-83 Channel: WILMA -

foquired: @3-JAN-94 22:62  Method: F\EROZ\MAXDATAAWILMANFUELB163

Filenawe: R1B4BW1A
Uperater: BRO
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Sample: D G098
Aequired: B3-JAN-74 12:54

Channel: WILKA
Hethed: F:\BKOZ\MAYXDATANWILMANFUELBIBS

Continuing Calibration

Filename: R1BIEWGI
Uperator: BRO
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4.3 Vo ity -
Centinuing Calivrg

Sample: HD 388 Channel: UILMA
Required: B3-JAN-24 13:42  Method: Fa\BROZAMAXDATANWILRANFUELBIAS
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&AnonTiCO|TechnO|09ies,lnc. 580 Noches Avenue, SW.. Suite 101, Renfon, WA 98055 (206) 228-8335

January 20, 1984

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

Attention : Norm Puri

Project Number : 0161-013-R6S

Project Name : Unocal

Dear Mr. Puri:

Karen L. Mixon, Laboratory Manager

ATI I.D. # 9401-066

Wegt Lake & Mercer

On January 10, 1994, Analytical Technologies, Inc. (ATI), received one

sample for analysis.

The sample was 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.

Sincerely,

Elniwe 1Y) Uboer

Elaine M. Walker
Project Manager

EMW/hal/ff

Enclosure
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)!!\AnolyticoITechnologies,Inc. e

ATI T.D. # 9401-066

' SAMPLE CROSS REFERENCE SHEET

CLIENT GEOENGINEERS, INC.
lPROJECT # 0161-013-R69

PROJECT NAME UNOCAL - WEST LAKE & MERCER
IATI # CLIENT DESCRIPTION DATE SAMPLED MATRIX
l9401—066~1 MW-37 01/06/94 PRODUCT

----- TOTALS -----
MATRIX # SAMPLES

- PRODUCT 1

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

irom the date of the report.

If an extended storage period 1s required,

lease contact our sample control department before the scheduled

_disposal date.
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)! ﬁk AnalyticalTechnologies, Inc.

ANALYTICAL SCHEDULE

CLIENT :- GEOENGINEERS, INC.
PROJECT # : 0161-013-R69
PROJECT NAME : UNOCAL - WEST LAKE & MERCER

ANALYSIS . TECHNIQUE

BETX GC/PID

TOTAL PETROLEUM HYDROCARBONS GC/FID

TOTAL PETROLEUM HYDROCARBONS GC/FID

R = ATI - Renton

SD = ATI - San Diego
PHX = ATI - Phoenix

PNR = ATI - Pensacola
FC = ATI - Fort Collins
SUB = Subcontract

B - 166
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EPA 8020
WA DOE WTFH-G

WA DOE WIPH-D

E



)! ﬁk AnalyticalTechnologies,inc.
ATI I.D. # 9401-066

BETX - GASOLINE

' DATA SUMMARY

CLIENT . GEOENGINEERS, INC. DATE SAMPLED : N/A
PROJECT # : 0161-013-R69 DATE RECEIVED : N/A
PROJECT NAME : UNOCAL - WEST LAKE & MERCER DATE EXTRACTED : N/A
CLIENT I.D. : METHOD BLANK DATE ANALYZED . 01/11/94
SAMPLE MATRIX : PRODUCT UNITS : mg/Kg
IMETHOD : WA DOE WTPH-G/8020(BETX) DILUTION FACTOR : 1
' COMPOUNDS RESULTS
BENZENE o oo v oeeeeennneeoneeaanasoneneneens <0.025
lETHYLBENZENE <0.025
TOLUENE <0.025
TOTAL XYLENES & it ieee i tte et eeeeeaeaanns <0.025
] FUEL, HYDROCARBONS <5
HYDROCARBON RANGE TOLUENE TO DODECANE
'HYDROCARBON QUANTITATION USING GASOLINE
SURROGATE PERCENT RECOVERY LIMITS
BROMOFLUOROBENZENE « v oo e v eeeoeeee e meeaaeans 105 52 - 116
TRIFLUOROTOLUENE ' 102 50 - 150

B -~ 167



)! g\ AnalyticalTechnologies,inc. -

BETX - GASOLINE
DATA SUMMARY

ATI I.D. # 9401-066-1

CLIENT GEOENGINEERS, INC. DATE SAMPLED 01/06/94
PROJECT # 0161-013-R69 DATE RECEIVED 01/10/94
PROJECT NAME : UNOCAIL - WEST LAKE & MERCER DATE EXTRACTED : N/A
CLIENT I.D. : MW-37 DATE ANALYZED 01/11/94
SAMPLE MATRIX : PRODUCT UNITS : mg/Kg

METHOD

WA DOE WTPH-G/8020 (BETX)

DILUTION FACTOR : 200

- m e e o W P M e Em o e Er m o m o o e e e e e e o o W M e A R m E m o e W R M T M e e e e e o m e e e o e e e

n — 192

COMPOUNDS RESULTS
BENZENE @ ..ttt iiittasirsnsnetataasannans 6200
L ETHYLBENZENE 27000
TOLUENE 63000
TOTAL XYLENES @ ...ttt ieetsasnananensssnn 150000
FUEL: HYDROCARBONS 1600000
HYDROCARBON RANGE TOLUENE TO DODECANE
HYDROCARBON QUANTITATION USING GASOLINE
SURROGATE PERCENT RECOVERY LIMITS
BROMOFLUOROBENZENE ... . i st ienranceneannns 108 52 - 116
TRIFLUOROTOLUENE 105 ' 50 - 150

t -~ 1
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é AnalvticalTechnologies, Inc.

ATI I.D. # 9401-0¢66

TOTAL PETROLEUM HYDROCARBONS
DATA SUMMARY

CLIENT : GEOENGINEERS, INC. DATE SAMPLED : N/A
aPROJECT # : 0161-013-R69 DATE RECEIVED : N/A
ROJECT NAME : UNOCAL - WEST LAKE & MERCER . DATE EXTRACTED  : 01/10/94
LIENT I.D. : METHOD BLANK DATE ANALYZED : 01/11/%4
SAMPLE MATRIX : PRODUCT UNITS : mg/Kg
THOD : WA DOE WTPH-D ‘ DILUTION FACTOR : 1
rOMPOUNDS RESULTS
=FUEL HYDROCARBONS <250
ROCARBON RANGE ciz - C24
YDROCARBON QUANTITATION USING DIESEL
UEL HYDROCARBONS <1000
YDROCARBON RANGE C24 - C34
HYDROCARBON QUANTITATION USING MOTOR OIL



éA_&, AnalyticalTechnologies,Inc.

ATI I.D. # 9401-066-1

TOTAL PETROLEUM HYDROCARBONS

baATR SUMMARY

CLIENT : GEOENGINEERS, INC.

PROJECT # : 0161-013-Re€9

PROJECT NAME : UNOCAL - WEST LAKE & MERCER
CLIENT I.D, : MW-37

SAMPLE MATRIX : PRODUCT

METHOD : WA DOE WTPH-D

COMPOUNDS

FUEL HYDROCARBONS
HYDROCARBON RANGE
HYDROCARBON QUANTITATION USING

FUEL HYDROCARBONS
HYDROCARBON RANGE
HYDROCARBON QUANTITATION USING

DATE SAMPLED
DATE RECEIVED
DATE EXTRACTED
DATE ANALYZED
UNITS

DILUTION FACTOR

20000
Ciz - Cz24
DIESEL

14000
C24 - C34
MOTOR OIL

01/06/94
01/10/94
01/10/%4
01/11/94

: mg/Kg

.
S N B A M EE By R B I E B BE A BB D e B &
3 { . . :



Sample: 9481-B66-1 Channel: HRNCY‘ Filenawe: R11BBHZB
fcquirted: 11-JAN-94 1137  Hethod: F:\BROZ\MAXDATA\NANCY\FUEL@L18 Operator: ATI
Cosmentss ATI RUSH FUELS:FROVIDERS OF EXCELLENCE AND QUALITY IN CLIEWT SERVICE

x 101 volts
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Blal’lk : .Salple: B8118-5RE Channel: NAHCY Filenawe: R1188N18
Acquited: 1i-JAH-94 0:82  Method: F:\BROZ\MAXDATA\NANCY\FUELBi1# Operator: ATI

Comsents: AT RUSH FUELS:PROVIDERS OF EXCELLENCE AND QUALITY IN CLIENT SERVICE

1071 volts
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531U 70T X

Saeple: D 528 -Channels HAHCY
Coowents: AT RUSH FUELS:PROVIDERS OF EXCELLEMCE AND QUALITY IN CLIENT SERVICE

x 1071 volts
o

- 05" 40
"mTT

@
o
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Filename: R{1B8HBE
fcquited: 18-JAN-74 14:33  Hethod: Fi\BRO2\NAXDATA\NAKCY\FUELB118 Operator: ATI
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Sauple: HD Sée Channel: HANCY

Filepame: R11BAHEY

fcquiteds 18-~JAH-94- 15:21  Method: F:\BRO2\MAXDATA\NARCY\FUEL@8118 Operatar: ATI

Comsents: ATI RUSH FUELS:PROVIDERS OF EXCELLENCE AND QUALITY IN CLIENT SERVICE
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Sanple: 9481-866-1 DIL
ficquired: 11-JAN-94  2:13
Dilution: ! : 10080.600
Coxzentsy ATI FUELS: A MISSION
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- 00°T

Lrialins

Channel: FID
Method: F:\BRO2\MAXDATAVPICARD\R11R94PC

OF EXCELLENCE IN ANALYTICAL CHROMATOGRAFHY.
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Sample: MEO4 BLAWK 1-10  Channel: FID . Filenase: R1109P34
fcquireds 11-JAN-94 £:44  Method: F:\BROZ\WAXDATA\PICARD\@!1@94pC Operator: ATI
Cosaentss ATI FUFLS: A MISSION OF EXCELLENCE-IN ANALYTICAL. CHROMATOGRAPHY, ... .. ... ... ..
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Sample: ST~ 6 Channels FID Filename: RIlG3P21
Acquired: 10-JAN-94 8128 Method: F:\BROZ\MAXDATA\RICARDAGI1Q94FC fiperator: ATI
Comments: ATI FUELS: @ MISGION OF EXCELLENCE IN ANRLYTICAL CHROMATOBRARHY.
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‘)ﬁ& AnalyticclTechnologies,inc. 560 Naches Avenus, SW. Suite 101, Renton, WA 98055 (206) 2288335

Karen L. Mixon, Laboratory Manager

ATI I.D. # 9404-075

April 20, 1994

-
LYE
GeoEngineers, Inc. Farid &1 553y
8410 154th Avenue N.E.
Redmond WA 98052 DT o e o .

Attention : Norm Puri

Project Number : 0161-013-R62

Project Name : Unocal #5353 - Seattle

Dear Mr. Puri:

On April 8, 1994, Analytical Technologies, Inc. (ATI), recelived nine
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.

Pleagse note that this report has a summary report for the fuels analyses.
If you have any guestions, please call.

Sincerely,

Elaine M. Walker
Project Manager

EMW/hal/f£f

Enclosure
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éAnolyticoiTechnologies,inc; S

SAMPLE CROSS REFERENCE SHEET

l ATT I.D. # 9404-075

CLIENT - : GEOENGINEERS, INC.
PROJECT # : 0161-013-R6&2
PROJECT NAME : UNOCAL #5353 - SEATTLE

IATI # CLIENT DESCRIPTION DATE SAMPLED MATRIX
9404-075-1 MW-32A 04/07/94 WATER
9404-075-2 MW-33 04/07/94 WATER
9404-075-3 MW-34 04/07/94 WATER
9404-075-4 MW-35 04/07/94 WATER
9404-075-5 MW-37 04/07/94 WATER
9404-075-6 MW-40 04/07/94 WATER
9404-075-7 MW-42 04/07/94 WATER
9404-075-8 MW-45 04/07/94 WATER
9404-075-9 MW-47 04/07/94 WATER"

----- TOTALS -----

.Iﬂ ~MATRIX———— — — ~H—GAMPT RS -+ — - mmm s = s S o i s s B

IThe 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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)! A\ AndlyticalTechnologies, Inc.

[\

ATI I.D. # 29404-075

ANALYTICAL SCHEDULE

CLIENT : GEQENGINEERS, INC.

PROJECT # " : 0161-013-R62

PROJECT NAME : UNOCAL #5353 - SEATTLE
____________________________________________________________________________
ANATL,YSTIS TECHNIQUE REFERENCE LAB 3
BETX - GC/PID EPA 8020 R l
TOTAI: PETROLEUM HYDROCARBONS GC/FID WA DOE WTPH-G R l
TOTAL PETROLEUM HYDROCARBONS GC/FID WA DOE WTPH-D R _

R = ATT - Renton

sD = ATI - San Diego

PHX = ATI - Phoenix

PNR = ATI - Pensacola

FC = ATI - Fort Collins

SUB = Subcontract
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)! A\ AnclvticclTechnologies,inc.
ATI I.D. # 9404-075

CASE NARRATIVE

CLIENT : GEOENGINEERS, INC.
PROJECT # : 0161-013-R62
PROJECT NAME : UNOCAL #5353 - SEATTLE

CASE NARRATIVE: TOTAL PETROLEUM HYDROCARBONS (WA DOE WTPH-D) ANALYSIS

Nine water samples were received by ATI on April 8, 1994, for WA DOE WTPH-D
extended analysis. These samples were analyzed in accordance with Washington
state methodology.

The surrogate percent recovery for sample 2404-075-5 (MW-37) was .out of ATI
established control limits. There was insufficient sample for reextraction.

The relative percent difference (RPD) between sample 9404-086-1 and its
duplicate was out of ATI established control limits. The surrogate percent
recovery for the same sample was out of ATI established control limits due to
matrix interference.
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WA DOE WTIPH-G

Channel: FID
Method: F:\BRO2\MAXDATA\FICARDA@4R394RC

Filename: R&BEIP33

Saaples 9404-075-1 DIL
Operatort ATI

Acquired: G9-AFR-34 ;47
Dilution: | : 22.00@
Comaentss ATI FUELS: R MISSION DF EXCELLENCE IN RHALYTICAL CHROMATOGRAFPHY.
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WA DOE WTPH-G

Saeple: 9404-075-2 DIL Channels Fi5 Filename: RATI9PES

Acquired: 2:35  Method: Fe\BRSENNAYDATRAFICARINAS1I4C Operatar: AT
Dilution: i .
Comgents: <71 FUELS: f MIZSICN OF EiCELLEnLe o AanebY5 LAl Cadliun ChRRFHY.
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WA DOE WTPH-G

Sample: 94@4-875-3 DIL Channel: FID Filenases R4G89P39
Acquived: @3-AFR-54  4:31  Methods F:\BROZ\MAXDATAVFICARD\@48%4FC Operator: ATI

Dilutian: 1 @ 19,023
Coasents: ATI FUELS: A MISSION DF EXCELLENCE IN ANRLYTICAL CHROMATOGRARHY.
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s o
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WA DOE WTIPH-G

Sampler 94@4-@75-4 DIL Channel: FID
Acquireds Q9-AFR-94  4:20  Method: F:\BROZ\MAXDATA\PICARDA@4@894FC
Dilution: 1 & 10,039
Coamentss ATI FUELS: # MISSION OF EXCELLENCE IN ANALYTICRL CHROMATGGRARHY.
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- 00" &

Filenamer R4BASF38
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WA DOE WTPH-G

Channel: FID
Method: F:\BROI\MRIDATAVPICARD\Q4QSI4FC

Sasple: 9484-075-5 DIL
foquireds @9-APP-94  3:49
Dilution: 1 : 122.200
Commentss ATI FUELS: A MISSION {F EXCELLEKCE IN ANALYTICAL CHROMATOSRAEHY.

Filename: R4RAF37
Operator: ATI
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Sanple: 3404-075-6 Channel: FID Filenaae: R&129P®Y
fcquired: 1E-APR-G4 16:49  Method: Fi\BRDZAKAXDRTANFICARDNGSLZ34PT Dperator: ATI
Coppents: OT1 FUELS: # MISSIDN Gr EXCELLENCE IN ANALYTICAL CHRORATOGRAFHY.
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WA DOE WTPH-G

Sapple: 9344-875-7 D Channel: riu Filenate: R
ficquired: 1I-AFR- 3ﬂ 23:50 Method: ri\ERCZWIRNLRTRWFIZARDAGSIZEHrD Dperator: A
Diluticn: Dr :
Comaents: =71
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Wa DOBE WTPH-G

Channel: rid Filenage: R&1Z3FE2
Hethed: 7\ AT

ARARDAY AR 1 eARL A LE T gperators AVl

Sagple: 3
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Dilution:
Coements;
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WA DOE WTPH-G

_ Channel; FiD
172 Method: F:

Saeples &
Acguired:

- n = W 3 MIIITRV RS Ryss g omLAT TR SaiAL bl ;
Cosnents: DA dlonloh OF ZRCELLENDT IN ANPLYTIDAL oH
S-SR I - R R A
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WA DOE WTPH-G

Saxple: WRB 4-8
Acguired: G3-APR-94

~00°Y

9:22

Channel: FID

Method: F:\BROZ\MAXDATANFTCARD\G4QAI4RL
Cosgents: ATI FUELS: f WISSION OF EXCELLENCE IN GNALYTICAL CHROMRTOGRARHY.

<« 101t volts

o

o
=
1

Blank

Filename: R4289FP&3
Operator: ATI

co o

05" 7
[




Blank WA DOE WIPH-G

Saeple: WRB 4-11 Channel: FID. Filename: R4115F@3
Required: Li-APR-34 11:15  Method: F:\ERD2AMAXTATAVFICARDAQ41194FT Operator: AYI
Coxsents: ATI FUELS: A MISSION OF EXCELLENCE IN ANALYTICAL CHROMATOGRREHY,
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Sample; wH3 4-i2

OB WTPH-G

Channel: FID

Blank

Filenaze: RatZ3fdl

Aoquired: f2-nPR-94 538 Method: Fi\BROS\MAIDATAAFICARDV@S12S4FE Gperator: A7l
Comments: AT FUELS: A MISSIOM OF EXCELLENCE IN RMALYTIEAL CHROMATOGRAFHY,
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Satple:
Acquired:
Compents:

Q00

STD-C G
@8~RPR-54

11 FUELS: A MISSIGN OF EXCELLENCE IN ANALYTICAL CHROMRTOGRARHY,

7:46
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Methods F:\BRRDZ\MAXLATAVFICASD\@4GAT4FC
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Continuing Calibration

Samples STC-C G Channel: FID
fcquired: 11-APR-94  9;52 Method; Fi\BROZ\MAXDATR\RICARDAQ41194FC
Comments: ATI FUELS: A MISSION OF EXCELLENCE IN ANALYTICAL CHROMATOGRARHY.

Filenaze: R&113F01
dperator: ATl
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Continuing Calibration

Sasple: STD C 6 Channels FID Filenzme: RilZ9Fdo
Acquired: 12-AFR-34 15:22  Method: F:\BROZ\MAXDATAVPICARD\B41234PC Operator: ATI

Coxzents: AT] FUELS: A MISSICN OF EXCELLENCE IN ANRLYTICAL CHRGMATOGRAFHY,
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sapmM 0T X

T DO WIPH-D

Sample: 3484-875- Channel: FRED Filename: Ré12bF13

fegquited: 13-APR- d# 5:38  Method: Fi\EKDZ\NAXDATANFREDVFUELE412 Qperator: AT]
Comments: ATI RUSH FUELS: A MIGSIDON OF EXCELLENCE IN ANALYTICAL CHRONATOGRAPHY
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Wi DOE WTPH-D

14:1s  Chamusi FECHRO2\MAXDATA\FRELAFUSLGA1L Bpdegetsi fpiofse

ncqathess 1ABARRISE: _
5H FUELS: £ KISSION OF EXCELLENCE IN AMALYTICAL CHROMATOGRAPHY

Comeente: ATI RU
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sapaud o1 X

A T TR AT T T
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L R

Sample: 3484-B75%-3 Channel: FRED Filenane: R4126F17
Rrquived: 13-AFR-94  8:3%  Method: F:\BRO2\NAXDATA\FRED\FUEL®412 Dperator: RTI
Coseents: ATI KUSH FUELS: A KISSION OF EXCELLENCE IN AMALYTICAL CHROMATOGRAFHY
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Sample: 94B4-875-4 » Channel: FRED Filermame: R4128F19
fcquireds 13-Ark-34 16:13  hethod: Fi\EROZ\RAYDATA\FRED\FUELGB4LZ gperator: A1l
Compents: ATE RUSH FUELS: A MISSION OF EXCELLENCE IN ANALYTICAL CHRONAYOGKAPHY

1071 volts
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Filename: R4126FCi
fperator: ATL

Channel: FRED

Saeple: 94B4-873-3 DIL
rethod: Fi\ERO2\RALDATANFREDAFUELBALE

ficquired: 13-APR-94 11:58
Dilution: 1 : 18.B68
Coements: ATI KUSH FUELS: & KISSION OF EXCELLENCE IN ANALYTICAL CHRORATOGRAFHY

x 10 1+ volts
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R4128F11

Sample: 5404-875-6 Channel: FRED . - Filenape:
Roquired: 13-APR-94  3:55  Method: F:\ERD2\MAXDATA\FRED\FUELB412 Jperator: ATl
Coswents: ATI RUSH FUELS: A KISSION OF EXCELLENCE IN ARALYTICAL CHROMATOGRAFHY
x 1071 uvolis
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53}AIM 0T X

VW4 DOE WTPH-D

Sanple: 5484-675-7 Chamnel: FRED Filenase: R4128F87
ficquited: 13-APR-94  B:45  Hethod: Fi\BROZ\NAXDATA\FRED\FUELBA412 Gperator: ATl

Comments: ATY RUSH FUELS: A NISSION OF EXCELLENCE IN ANALYTICAL CHROMATOGRAFHY

18671 volts
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WA DOE WiPH-D

Sample; S4B4-B75-6 Channel: FRED Filenmame: R&1C8FRT
frguited: 13-APR-94 Z:c8 Nethod: Fi\EROZ\MAXDRTANFREINFUELB41E iperator: AT
Comments: ATI RUSH FUELS: R MISSION OF EXCELLENCE IN ANALYTICAL CHRORATOGRARHY
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doquired: le-her-% ¢
Conments: ATI RUSH FUE

Sapple: S4B4-975-%
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Cnannel: F
Rethpe:

3
- 8 MISSION OF E
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L 5

KDZ\BAXDATANF REDNFUCLBALE

Filename: R4126F Bk
bperator: RII
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EcoChem, Inc. GeoFpginggrg

Environmental Science and Chemistry

MAY 05 19
MEMORANDUM vy ALT
....................... e Y Wiy
DATE: May 3, 1994 Fle .. ... "

To: Norm Puri, P.E.
GeoEngineers, Irc.

FRoM:  Teri Floyd, EcoChem, Inc, —\gay feils 4

SuBJECT: CHEMICAL EVALUATION OF SOIL AND GROUNDWATER
CONTAMINATION AT THE UNOCAL AND
ROSEN SITES ON MERCER STREET
EcoCHEm PRoOJECT NoO. 2202-01

This memorandum report presents EcoChem, Inc.’s (EcoChem) evaluation of the soil and
groundwater contamination at the Rosen site on Mercer and Terry streets, and the Unocal site
diagonally across Mercer Street.

Our evaluation is based on information contained in the following documents and on our
professional judgment based on our experiences with related projects in the past. Specific
documents reviewed included:

~e - Draft letter to Mr. Herb Rosen from Enviros, Inc. dated November 4, 1993, regarding
“Groundwater gasoline contamination at the Rosen property at the Corner of Mercer
and Terry Streets.

e Fax transmittal from Kathleen Goodman of Enviros to Steve Perrigo of
GeoEngineers, dated October 4, 1993, containing information on sample R-EXW-2.

o Letter to Mr. Herb Rosen from Enviros, Inc., dated November 13, 1993, regarding
“Summary of a Partial Review of the Data Concerning Possible Off-site Sources for
the Gasoline Contamination at the Mercer-Terry Street Property.

e Letter to EcoChem from you, dated November 16, 1993, summarizing the problem
“and requesting a chemical evaluation of the products at the two sites. The letter
includes attached maps and laboratory reports for GeoEngineer’s fall 1993 sampling
at both the Rosen and Unocal sites.

1401 Norton Building * 801 Second Avenue * Seattle WA 98104 « (206) 233-9332 » Fax (206) 233-0114
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~e. A submittal from Analytical Technologies Inc. of the Iaboratory reports
-~ cormresponding to GeoEngineers January 1994 groundwater sampling at the Unocal
site. :

s Chromatographic library from Analytical Technologies, Inc. for 1992 and 1993,
showing the expected chromatograms for a large number of petroleum products using
methods WITPH-G and WTPH-D.

PROJECT OBJECTIVE

The first objective of EcoChem’s task was to identify the products at the two sites. Our second
objective was to evaluate the potential for contamination at the Rosen site being due to the
Unocal spill, based a knowledge of the chemical properties of the products involved.
GeoEngineers would then combine this evaluation with other site information to confirm or
dispute the conclusion in-the Enviros report that the Rosen site is impacted by the release at the

~ Unocal site.

CHEMICAL IDENTIFICATION OF PRODUCTS AT THE ROSEN SITE.

A review of the chromatograms collected by GeoEngineers from the Rosen site reveals the
presence of the following products:

¢ Diesel No. 2 or a closely related product with a more narrow hydrocarbons range.
This product is present most clearly in wall samples W-3, W-4, and W-10. These
samples contain no detectable benzene or toluene, present a typical diesel
chromatographic pattern in WTPH-D, and a typical “diesel-tail” in the chromatogram for
WTPH-G. Diesel was also reported as present at concentrations up to 800 mg/kg in
excavated and vadose zone soils by Enviros.

¢ Motor and hydraulic-range oils. These oils are present in the majority of samples
across the site. These heavy oils do not contain detectable benzene, toluene, or
ethylbenzene; nor do they have a chromatographic response using method WTPH-G.
The WTPH-D chromatographic shape for motor oil is characterized by a broad symmetric
hump between C-18 and the end of the range. Hydraulic fluid is typically an asymmetric
shape with significant fine structure in the same area. Numerous other petroleum oils
also have chromatographic responses in this area, but motor oil and hydraulic fluid are
generally the most common. Oil range hydrocarbons were also reported as ubiquitous
across the site by Enviros; the highest concentration in their samples was 36,000 mg/kg.

* A gasoline-range product, probably very old gasoline. This product was detected in
the threc bottom samples from the center of the site and in several wall samples,

WP «<022D000C1> 022w0001.doc
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especially W-7, W-8, W-11, and W-12. Assuming that the product was - originally

gasoline, the WIPH-G chromatograms show a nearly complete loss of BETX and n-
alkane components, followed by additional weathering so that the usual valley in

gasoline, around 10 minutes in the chromatogram, is no longer present due to weathering
of the components on either side of the valley. The WTPH-D chromatograms also show
a marked loss of low hydrocarbon components, but retain the sharp decrease in
concentration beyond C-13 or -14. This again is consistent with a very old gasoline.
Specific markers of this material include (1) the benzene to WTPH-G ratio is generally
less than 1 to 1000; (2) the toluene, ethylbenzene, and xylene concentrations are also low;
(3) the WTPH-G chromatogram has lost low-end components, n-alkanes, and the valley
around 10 minutes and appears continuously “hilly” from about 6 though 20 minutes;
{4) the estimated concentrations by WIPH-G and WTPH-D are similar with a ratio
between 0.5 and 2.0; (5) the WTPH-D chromatogram is much more symmctnc than for
fresher gasoline due to a significant loss of volatile components.

The gasoline-range product on the Rosen site is extensively weathered. Given its

dispersion on the site and the weather in Western Washington, it is probably more than

30 years old. Throughout the remainder of this submittal, this product is referred to as
“aged gasoline.”

Although comparable chromatograms are not available for Enviros’s work on-site, an
aged gasoline component would be quite consistent with their findings of extensive
gasoline contamination, with little or no BETX contamination.

Representative chromatograms of these products are shown in Figures 1 for WITPH-G analysis
and 2 for WTPH-D analysis. A summary of the chemical results are presented in Table 1.

CHEMICAL IDENTIFICATION OF PRODUCTS AT THE UNOCAL SITE ON MERCER STREET

A review of chromatograms from GeoEngineer’s Fall 1993 and Winter 1994 groundwater
sampling at the Unocal site reveals the presence of significant gasoline contamination, centered
in the area around MW-37 and MW-34. Free product is still measurable in MW-37. Table 2 -

lists chemical concentrations. Fi igure 3 shows the WTPH-G chromatogram of the product versus
a fresh gasoline standard. Figure 4 shows the WTPH-D chromatogram of the product versus
fresh gasoline and diesel standards. Note that the product in MW-37 contains a motor oil
fraction in addition to the gasoline. This is a common occurrence on older gas station sites with
ubiquitous motor oil contamination. The gasoline, which is an excellent solvent for motor oil,
appears to extract the residual motor oil in surrounding soils and hold it in the free product phase.

A very similar pattern exists in adjacent wells, MW-34, MW-B:ZA, MW-35, and MW-33. The
chromatographic shape is very similar, but the benzene to xylene ratios are higher in the water
samples than in the product sample. This is a direct consequence of the higher solubility in water

WP <022D0001> 022w0001. doc
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for benzene than for xylenes. The benzene to xylene ratios in these samples are a good .
indication that at least some of the contamination in these wells is due to current groundwater
transport (which would favor benzene over xylenes) rather than purely residual contamination
from the spill.

The gasoline product present on the Unocal site is significantly different from, and newer than,
the aged gasoline present on the Rosen Site. The product is probably residual from the 1980
Unocal release. Throughout the remainder of this submittal, this product will be referred to as
the “fresher” gasoline.

The patterns in upgradient wells MW-41, MW-42, and MW-43, and in downgradient MW-40 are
different. The differences in MW-40 are the most significant, since the well is apparently
downgradient of the Rosen site. Figures 5 and 6 show the WIPH-G and WTPH-D
chromatograms for groundwater samples MW-40 and MW-33, product sample MW-37, and soil
samples W-8 and W-10. Recall that the groundwater samples should contain more light-end
components than the soil due to increased solubility. Note the strong similarities between the
product sample MW-37, and well sample MW-33, approximately 120 feet downgradient. Note
the strong similarities between W-8 and MW-40 located approximately 20 feet apart. MW-40 is
located slightly closer to the product well MW-37, than is MW-33; yet the clear chromatogram
of gasoline in the MW-33 and MW-37, is replaced in MW-40 with the pattern of the very old
gasoline found at the Rosen site. The MW-40 WTPH-D chromatogram also shows a small
amount of diesel contamination. From a chemical standpoint, the contamination in MW-40 is
almost surely coming from the Rosen site and not from the Unocal spill. Since the nearness of
MW-40 to MW-37 would argue for a more significant impact than the chemistry indicates, it
would be interesting to find out if a utility corridor or other underground feature along Mercer
Street is limiting groundwater flow from the Unocal site, or whether there is a very strong
northward groundwater gradient across the Rosen site.

DISTRIBUTION AND MIGRATION POTENTIAL OF CONTAMINANTS AT THE ROSEN SITE

Samples from the bottom of the excavation pit at the Rosen site contain significant
__ ____concentrations of the aged_gasoline_component. discussed above.__The_sample_from furthest__ __ ___  _ _
south, B-12, is essentially clean. According to Enviros’s report this location should be
upgradient of on-site contamination. Samples B-6 and B-9 from the center of the site show
almost identical levels of aged gasoline. These samples also contain spiky, asymmetric oil-range
hydrocarbons visible in the WTPH-D chromatogram. Sample B-3, taken from the northwest
section of the site, nearest the Unocal station, shows the same aged gasoline pattern as in the
other samples, but the concentrations are an order of magnitude less than those in the center of
the site.

Four samples were collected from the west section of the north wall, at the closest point of
approach to the Unocal spill; these samples are designated W-1 (~3-feet bgs), W-2 (~7-feet bgs),
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W-3 (~11 feet bgs at the water table), and W-4 (~12-feet bgs, at or just below the water table). . -
The vadose zone samples were essentially clean; while W-3 contained 7,800 mg/kg of diesel.
W-4, a foot deeper, contain diese! at 210 mg/kg. No gasoline was present in any of these
samples. The “gasoline” concentrations found using WTPH-G are clearly due to the light-weight
components of diesel which elute in the WIPH-G method The WTPH-G chromatogram is
unambiguously due to Diesel No. 2, not gasoline.

Four more wall samples were collected in the central portion of the north wall. Again, the
vadose zone samples (W-5 and W-6) show only low levels of contamination. However, the
contamination is aged gasoline, rather than diesel. The two samples from near the water table
(W-7 and W-8) show significant concentrations of aged gasoline. The WIPH-G and WTPH-D
chromatograms of these two samples best represent the aged gasoline found on this site. As
discussed above and shown in Figures 5 and 6, they are very dissimilar to the chromatograms of
fresher gasoline at the Unocal site.

The last four samples were collected from the eastern section of the north wall. The northeast
section of the site was found by Enviros to be the most contaminated. Again the upper most
sample (W-9) was clean. The other vadose zone sample was slightly contaminated, but with
diesel no. 2, not gasoline. The two samples from near the water table (W-11 and W-12) were
most contaminated, with 2,300 to 3,400 mg/kg of aged gasoline. The product found in these
samples strongly resembies the product in the bottom samples (B-6 and B-9) and in the wall
samples W-7 and W-8; while it does not resemble the fresher gasoline free-product found in
MW-37.

CONCLUSIONS AND RECOMMENDATIONS

The following conclusions are based on field observations contained in the Enviros reports,
potentiometric data from the GeoEngineers letter to me, and chemical data from both sites:

e The oil and diesel contamination on the Rosen site was wide-spread, and due to
historical on-site sources. The contamination was likely migrating northward and has
contaminated the north wall of the excavation. '

e The gasoline contamination on the Rosen site is very old, probably more than 30
years. The contamination in 1993 was apparently heaviest near the water table and in
‘the wood debris layer. This observation is consistent with an old source of
contamination, where the vadose zone has significantly remediated itself due to
gravity flow of the gasoline toward to the water table, volatilization of the light-end
hydrocarbons during the dry season, volatilization and biodegradation during the
wetter seasons, and rainwater leaching of the residual soil component into the
groundwater. These processes leave the highest residual contamination at the water
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‘table. Here, the water table coincides with a layer of wood debris whmh acts asan .-

effective sponge to the residual gasolme as it ages. ;
The pattem of aged gasoline contamination at the Rosen site, which is highest in the
central and northeastern sections of the site, is consistent with the known locations of
the central portions of the service station overlying sampling points B-6 and B-9;
while the pump islands were located further to the northeast. Over time the highest
residual contamination would be at the water table beneath the original source area
and downgradient of the source area (presumably to the north).

The aged gasoline is continuing to leave the site in groundwater, and appears to have
contaminated the groundwater at MW-40. Diesel from the Rosen site also appears to
be impacting MW-40.

Chemical concentrations and chromatographic patterns of groundwater samples from
the Unocal site are consistent in interpretation. A major spill of gasoline occurred
that has left free product in MW-37, and significant concentrations in adjacent wells,
MW-32A, MW-33, MW-34, and MW-35. The product in MW-37 appears to be an
essentially unweathered gasoline (“fresher gasoline™), containing between 0.5 and
1.0% benzene, and even higher percentages of the other BETX components.
Groundwater contamination in the adjacent wells, approximately 100 to 150 feet
away is chemically and chromatographically very similar, although some aging has
occurred in the samples further from the source area. The fresher gasoline product
does not appear related to the aged gasoline at the Rosen site.

The chromatographic fingerprint of MW-40 is much more consistent with aged
gasoline and diesel contamination coming from the Rosen site, than with fresher
gasoline from the Unocal site. GeoEngineers potentiometric surfaces for the area
indicate that MW-40 is probably downgradient from the Rosen. However, it is
possible that underground utilities corridors may limit or facilitate groundwater flow
along Mercer street.

I hope that this memorandum report is sufficiently detailed to meet your project needs. If you
have any questions, please feel free to call me.
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Table 1

Summary of GeoEngineers Data from 960 Republican Street Excavation
Data Collected Oct. 11, 1993 Data Analyzed at ATi-Renton using WA Methods

Benzene
Ethylbenzene
Toluena
Xylenes
WTPH-G
WTPH-D
WIPH-MO
Identity

Central Group
W-5
0.12

W=
<0.027

16 1.1

0.19 <0.03 0.038 <0.027 52 1.3
<0.028 0.045 <0.16 <0.03 0.11 <0.027 4.4 1.4
<0.028 0.14 0.87 0.063 0.062 0.038 22 1
<6 12 470 44 37 6 2300 d 1200 a
21 54 7800 210 220 & <11 g70 b
45 120 280 <49 680 a8 <42 3500 b
aG, MO aG? aG, MO ,

|
|

Eastern Group Bottom Samples
W-9 W-10 w-11 w-12 B-3 B-6 B-9 B-12
Benzene <0028 <0.027 0.69 48 0.12 <16 13 <0.069
Ethylbenzene <0.028 <0027 6.7 19 0.27 21 14 <0.069
Toluene <0.028 <0.027 28 8 0.3 6.4 58 0.12
Xylenes <0028 0.076 19 40 1.2 110 55 <Q.069
WTPH-G <6 35 2300 © 3400 d 250 5400 b 3800 a <14
WTPH-D <11 42 280 1900 a 490 2900 3700 73
WTPH-MO <44 <43 <49 1800 1700 2200 3400 270
Identity b2, MO aG, H aG, H. aG, H aG, H aG, H _aG?, H?
Notes: 1. Chromatograms were evaluated relative fo ATI's chromatographic library and based on professional judgement.
2. Chromatogram (D codes: G - gasoline, 2G - aged gasoline, D2 - diesel, MO - motor off, H - hydraulic fiuid.
All idenfificafions are fenative and are based on c+ange and c-gram shape.
Closely related products are not eliminated based on this classification; but may be efiminated based on other
information or a more detailed anaylsis of the data.
3. Units for BETX , WTPH-G, WTPH-D, and WTPH-MO are mg/kg, dry wt.
a - Reporting limit is elevated 5X due to dilution. ‘
b - Reporting limit is elevated 10X due to dilution,
¢ - Reporting limit Is elevated 20X due to dilution,
d - Reporting limit is elevated 50X due to dilution.
WP <022D0001> 022W0003.XLS
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Table 2

Summary of Groundwater and Free Product Chemical Analytical Data
Data Collected Oct. and Dec., 1993, and Jan., 1994; Data analyzed at ATI-Renton using WA Methods.

MW-37 (Product) — MW-32A MW-33 MW-34 ||
Oct, 93 Jan.84 | 0Oct93 Dec. 94 0ct.93 Dec. 94 0ct93 | Dec.94 _|
Benzene 7,500 6,200 d - 6,300 a - 560 b 1400 15,000 2
Ethyibenzene 28,000 27,000 d - 940 b -~ 250 b 120 1,500 2
Toluene 69,000 63,000 - 930 b - 100 b 480 11,000 &
Xylenes 170,000 150,000 - 1,700 a - 1,100 b 440 7,000 2
WTPH-G 2,000,000 | 1,600,000 -~ 19,000 b - 7200 4,200 52,000 2
WTPH-D 82,000 90,000 - 3,000 - 1,000 1,600 2,200
WIPH -MO <54000 14,000 = 1,000 - <750 970 <750
Identity G G G G G G
T NW-3S MW-40 GW-1 GW-2 T
0ct 93 | Decod 0cl. 93 Dec.6¢ | 0a®3 Oct. 93
Benzene - |  s800b 36 N <25
Ethylbenzene - 20 b 2 1ec 2 200
Toluenz - C40b 2 1¢ 2 44
Xylenes - 720 b 5 7¢ 12 520
WIPH-G - 4,200 b 930 1,500 ¢ 1 28
WTPH-D - 1,000 1,800 5,400 - .
WTPH - MO - <750 1,900 4,200 - -
G aGMO aG MO ND 1 ND i
MW-41 MW-42 MW-43 MICAMethad A |
|[_ Oct.93 | Dec.9d Oct. 93 Dec. 94 Oct. 93 Dec. 94 GW Cleanup Leve! |
[ Benzene T 5 - 570 b _ 82 | 5
Ethylbenzene - <0.5 - <(.5 - 1 30
Tolsene - <05 - 1 - 1 40
Xylenes - <05 - 1 - 100 20
WTPH -G - <100 - <100 - 340 1,000
WTPH -D - <0.25 - 1,300 - 320 1,000
WTPH - MO - <075 - 2,400 - <750 1,000
\dentity G, MO G
Notes:

1. Units for BETX, WTPH-G, WTPH-D, and WTPH-MO are ug/L.
Units for MW-37, product, are mg/Kg.
2. Chromatogram ID codes: G - gasoline, aG - aged gasoline, D2 - diesel, MO - motor oil, H - hydraulic fluid.
All identifications are tenative and are based on c-range and c-gram shape.
Closely related products are not eliminated based on this classification; but may be eliminated based on other information
or a more detailed anaylsis of the data.
a- Reporting fimit is elevated 250X due fo ditution.
b - Reporting fimit is efevated 10X due to dilution.
¢ - Reporiing it is elevated 2X due to dilution.
d - Reporting fimit is elevated 200X due to dilution.

<G2200001 > 022W0002 s
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