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Attention: Dr. Mark Brearley, R.G.

We are submitting two copies of our "Status Report and Results of Ground Water
Monitoring" for Unocal Service Station 5353 in Seattle, Washington. This report summarizes
our monitoring services provided during the removal of a heating oil UST (underground storage
tank) in April 1994 and ground water monitoring activities conducted in July and October 19594.
Contractual terms for our services are described in blanket contract number B1982G.

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

questions regarding this report.
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STATUS REPORT AND
RESULTS OF GROUND WATER MONITORING
JULY AND OCTOBER 1994
UNOCAL SERVICE STATION 5353
SEATTLE, WASHINGTON
FOR
UNQCAL CERT - NORTHERN REGION

INTRODUCTION

This report summarizes the results of GeoEngineers’ monitoring services provided during
the removal of a heating oil UST (underground storage tank) in April 1994 and ground water
monitoring activities conducted a1 and in the vicinity of Unocal Service Station 5353 during
July and October 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. The general layout of the site is shown in
Figure 2. Approximately 80,000 gallons of leaded premium gasoline was released from a
product line at the Unocal site in or before 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 included
commercial, light industrial and heavy industrial, based on our historical research. Land uses
on approximately 20 different properties in close proximity to the Unocal site were identified as
potential sources of contamination, based on former or current facilities at those locations. These
facilities include service stations, an asphalt plant and a fuel storage yard.

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 1964 to
1967 and has owned the site since 1967. The western half of the Unocal site has been occupied
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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.

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 storége 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 Avenue 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.

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 Valley 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 are shown in Figure 3.

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 zones consisting of sawdust and wood chips were 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 deﬁth 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 about 7 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 purpose of our UST removal and ground water monitoring services at the site was to

evaluate subsurface soil conditions in the vicinity of the heating oil UST near the northeast corner

of the service station building, and to evaluate ground water conditions beneath and in the vicinity
of the site. The specific scope of our services during this reporting period is as follows.

UST REMOVAL

'10

Observe and document the removal of one heating oil UST and examine the UST for
evidence of corrosion or leakage.

Observe and document the excavation required for the UST removal.

Obtain soil samples from the limits of the resulting excavation for field screening of
petroleun hydrocarbons. Our field screening procedures are described in Appendix A.
Obtain a composite sample from the resulting soil stockpile.

Submit selected soil samples from the limits of the UST excavation and from the stockpile
for chemical amalysis of diesel- ‘and heavy oil-range hydrocarbons by Ecology Method
WTPH-D extended.

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

GROUND WATER MONITORING

1.

Measure the depths to ground water in selected monitoring wells during the July 14 and 15,
and Qctober 25 and 26, 1994 sampling visits, and calculate water table elevations relative
to an assumed site datum. Our field procedures are described in Appendix A.

Obtain product or ground water samples from monitoring wells MW-32A, MW-34 through
MW-37, MW-40 through MW-47, SMW-3 and SMW-4 on July 14 or 15, and October 25
or 26, 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 heavy oil-range hydrocarbons by Ecology Method
WTPH-D extended. Submit composite purge water samples for laboratory analysis of
BETX by EPA Method 8020 and total oil and grease by EPA Method 413.2.

UNDERGROUND STORAGE TANK REMOVAL
Sleister (A.L. Sleister and Sons Construction Inc.) of Mukilteo, Washington, removed the

heating cil UST from the site on April 6, 1994. A representative of GeoEngineers who is
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registered with Ecology to perform UST site checks/site assessments was present to observe the
UST removal operétion and to obtain soil samples from the resulting excavation and soil
stockpile. ) ‘
A 550-gallon steel UST, buried about‘2.5 feet beneath the ground surface, was removed.

Rust and corroston were observed on the UST surface. A 0.l-inch-diameter hole was observed
near the base of the east side of the UST after it was removed. It was not evident whether the
hole was present when the tank was in place, or if it resulted from the removal process.

The excavation for removal of the UST was completed to a depth of approximately 7 feet.
Fill consisting of sand with varying amounts of silt, gravel and brick fragments was encountered
in the excavation. Localized staining of soil surrounding the UST fill port (north end) was
observed as the fill port was exposed. Ground water seepage was not encountered in the
excavation, but soil became wet at a depth of 7 feet. .

The presence of petroleum hydrocarbons in subsurface soil was evaluated by obtaining soil
samples from the excavation for field screening. Field screening indicated potential petroleum
hydrocarbon contamination in soil in the north wall of the excavation. Field screening and soil
sampling methods are described in Appendix A.-

.Two discrete soil samples were obtained from the final limits of the excavation in areas
where. potential contamination was identified by field screening. One composite sample was
obtained from the soil stockpile. The samples were submitted to the laboratory for chemical
analysis. Chemical analytical results and corresponding field screening results are summarized
in Table 1. Approximate soil sampling locations are shown in Figure 4. Laboratory reports and
our review of the laboratory quality controt data are presented in Appendix B. _

Diesel- and heavy oil-range hydrocarbons, including heating oil, were not detected at
concentrations greater than laboratory detection limits in the sample obtained from the -base of
the excavation, beneath the fill port. Diesel- and heavy oil-range hydrocarbons were detected at
concentrations of 420 mg/kg (milligrams per kilogram) and 87 mg/kg, respectively in the sample
obtained from the north wall of the excavation. Diesel-range hydrocarbons were detected at a
concentration of 29 mg/kg in the composite soil stockpile sample.

Sleister backfilled the excavation with the temporarily stockpiled soil removed from the
excavation and with imported backfill on April 6 and 7, 1994.

GROUND WATER AND FREE PRODUCT SAMPLING

GROUND WATER ELEVATIONS N ,

Ground water levels were measured in the well casings of monitoring wells MW-324,
MW-34 through MW-36, MW-40 through MW-47, SMW-3 and SMW-4 on July 14 or 15 and
October 25 or 26, 1994 using an electric water level indicator. Ground water depths and
elevations are summarized in Table 2. The depths to water measured in the monitoring wells
ranged from about 7.2 to 10.8 feet on July 14 and 15, 1994. The depths to water measured in
the monitoring wells ranged from about 8.5 to 13.7 feet on October 25 and 26, 1994,
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Approximately 0.25 feet of free product was measured in MW-37 on July 15, and approximately

" 0:17 feet on October 26, 1994. Ground water elevations and inferred ground water contours and

flow direction based on the October 1994 measurements are shown in Figure 3.

GROUND WATER SAMPLING AND ANALYSIS

GeoEngineers obtained ground water samples from monitoring wells MW-32A, MW-34
through MW-36, MW-40 through MW-47, SMW-3 and SMW-4 on July 14 or 15, 1994. We
also obtained a sample of ground water-free product mixture from monitoring well MW-37 on
July 15, 1994, We obtained ground water samples from monitoring wells MW-32A, MW-34
through MW-37, MW-40 through MW-47, SMW-3 and SMW-4 on October 25 or 26, 1994.
Monitoring well locations are shown in Figure 3. Each sample was submitted for laboratory
analysis of BETX, and gasoline-, diesel- and heavy oil-range hydrocarbons. Sampling procedures
are described in Appendix A. ‘Chemical analytical results are summarized in Table 3 and
Figure 5. 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-32A, MW-34, MW-35, MW-37, MW-40, MW-42, MW-43,
MW-45 and SMW-4 during the July and October 1994 sampling events. Benzene also was
detected at a concentration greater than the MTCA Method A ground water cleanup level in the.
July 1994 sample from MW-41. 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-32A, MW-34, MW-35, MW-36, MW-37, MW-40, MW-42, MW-45,
MW-46 and SMW-4 during the July and October 1994 sampling events. o

DISCUSSION

Soil with diesel-range hydrocarbon concentrations exceeding the cleanup level remains in
the north wall of the heating oil UST excavation. Field screening results did not indicate that
leaking of oil had occurred from the small hole that was observed in the east side of the UST
after it was removed. | '

Free product is present in MW-37, located beneath Mercer Street to the south of the site.
Free product was rot observed in any other wells at the site. Petroleum-related ground water
contamination, primarily consisting of gasoline, is present beneath the site at concentrations
exceeding the MTCA Method A cleanup levels. )

Petroleum-related ground water contamination also is present at concentrations exceeding
the MTCA Method A cleanup levels in the following off-site wells.
s  MW0, located upgradient of the Unocal site.
*  MW-37 and MW-43, located upgradient of the Unocal site.
° MW-42 and SMW-4, located crossgradient to downgradient of the Unocal site.
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. MW-36 and MW-46, located downgradient of the Unocal site.

The ground waler contamination present in upgradient monitoring well MW-40, and
downgradient monitoring wells MW-36 and MW-46, primarily consists of heavy oil-range
hydrocarbons. The crossgradient and downgradient limits of the plume of gasoline-contaminated
ground water are defined by monitoring wells MW-44, SMW-3, MW-46, MW-36 and MW-47.

LIMITATIONS

We have prepared this report for use by Unocal in their evaluation of ongoing remediation
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 warranty or other conditions, express or implied,
should be understood. |

« O >

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

R

questions regarding this report.
Respectfuily submitted,
GeoEngineers, Inc.

Norman L. Puri, P.E.
Environmental Engineer

-~

James A. Miller, P.E.

Principal
NLP:SCP:wd
Document ID: 0161013.5R
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HEATING OIL UST EXCAVATION AND SOIL STOCKPILE

TABLE 1

SUMMARY OF SOIL ANALYTICAL RESULTS

Field Screening Results?

Depth of | Headspace Diesel-range® |Heavy Oil-range®
Sample! Date Sampling Sampie Vapors Hydrocarbons | Hydrocarbons
Number | Sampled Location {feet) (ppm) Sheen (mgfkﬂ) (ms/ko)
HO-1-7 04/06/94 |Base beneath fill port 7.0 <100 21 <11 <45
HO-2.5 04/06/94 {North wall 5.0 <100 MS 87
HO-3 04/06/94  |Stockpile - <100 88 29 <45
MTCA Method A Seil Cleanup Level — 200 i 200




TABLE 2 (Page 1 of 2)
GROUND WATER ELEVATIONS AND

COMBUSTIBLE VAPOR CONCENTRATIONS

Depth to Corrected Ground
Monitoring Date Ground Water? Water Elevation®

well! Measured {feet) (feet)
MW-324 12/29/93 10.73 9.97
 04/07/94 10.65 10.05
07/14/94 10.72 9.98
10/25/94 11.46 9.24
MW-33 _12/29/83 10.82 9.93
D4/07/94 10.60 10.15
MW-34 12/29/93 11.01 10.41
04/07/34 10.88 10.54
07/14/94 10.78 10.64
10/25/94 11.78 9.64
© MW-35 12/25/93 1023 . $.87
04/07/94 9.91 10.19
07/14/94 10.13 9.97
10/25/94 10.87 9.23
MW-36 12/30/83 9.42 8.28
07/15/94 7.8 9.82
10/25/94 9.32 8.48
MW-37 12/30/93 10.59% - 10.74
04/07/94 10.49* 10.59

07/15/94 Note ® -

10/26/94 Note 5 -
MwW-40 12/30/93 10.68 10.21
04/07/94 9.35 11.54
07/15/94 ‘10.68 10.21
10/26/94 11.22 9.67
MW-41 12/29/93 11.24 15.76
07/14/94 10.81 16.19
10/25/94 13.69 13.31
MW-42 12/30/93 9.62 10.70
04/07/94 9,36 10.96
07/15/94 8.26 11.06
10/26/94 9.92 10.40
MwW-a3 07/14/94 10.70 10.34
10/26/94 11.34 9.70
MW-44 07/15/94 8.35 10.38
10/26/94 9.81 8.92

Notes appear on page 2 of 2,




TABLE 2 (Page 2 of 2)

Depth to Corrected Ground
~ Monitoring Date Ground Water® Water Elevation®
well! Measured {feet) {feet)
MW-45 12/29/93 8.79 936
04/07/94 .22 9.93
07/14/94 8.39 9.76
10/25/94 9.10 9.05
MW-46 07/15/94 7.15 .76
10/25/94 8.51 8.40
MW-47 12/30/93 8.50 10.33
04/07/34 10.47 9.36
07/14/94 10.51 9.32
10/25/94 11.02 8.81
SMW-3 07/14/94 10.35 -
10/25/94 11.52 -
SMW-4 07/14/94 8.50 -
10/25/94 9.72 —
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APPENDIX A

- FIELD EXPLORATIONS
SOIL SAMPLING PROCEDURES

Discrete soil samples were obtained from the heating oil UST excavation using a backhoe
bucket. The soil samples retrieved with the backhoe were obtained from the central portion of
the backhoe bucket using a steel trowel. A three-point compesite soil sample was obtained from
the soil stockpile using a steel trowel. The trowel was decontaminated before each sampling
attempt with a Liguinox solution wash and a distilled water rinse.

Each soil sample obtained was separated into two portions. The first portion was field
screened for petroleum hydrocarbons. The second portion was placed in a laboratory jar, filled
completely to eliminate headspace, then kept cold for transport to the analytical laboratory if
selected for chemical analysis. Chain-of-custody procedures were followed.

FIELD SCREENING OF SOIL SAMPLES

A GeoEngineers representative field screened soil samples obtained from the excavation.
Field screening results are used as a general guideline to delineate areas of possible petroleum-
related contamination. In addition, screening resuits are used to aid in the selection of soil
samples for chemical analysis. The screening methods used include (1) visual screening, (2)
water sheen screening, and (3) headspace vapor screening using a Bacharach TLV Sniffer:

Visual screening consists of inspecting the soil for stains indicative of petroleum-related
contamination. Visual screening is generally more effective when contamination is related to
heavy petroleum hydrocarbons such as motor oil, or when hydrocarbon concentrations are high.
Water sheen screening and headspace vapor screening are more sensitive methods that have been
effectivé in detecting contamination at concentrations less than regulatory cleanup guidelines.
However, field screening results are site-specific. The effectiveness of field screening results will
vary with temperature, moisture content, organic content, soil type, and type and age of
contaminant. The presence or absence of a sheen or headspace vapors does not necessarily
indicate the presence or absence of petroleum hydrocarbons.

Water sheen screening involves placing soil in water and observing the water surface for
signs of sheen. Sheen screening may detect both volatile and nonvolatile petroleum
hydrocarbons. Sheen classifications are as follows:

No Sheen (NS) No visible sheen on water surface.

‘Stight Sheen (88) -—Light;-colorless, dull sheen;-spread-is-irregular, not-rapid;-sheen———

dissipates rapidly. Natural organic matter in the soil may produce
a slight sheen.

GeoEnrngineers A-1 File No. 0161-013-R69/051795



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

Heavy Sheen (HS)  Heavy sheen with color/iridescence; spread is rapid; entire water
surface may be covered with sheen.

Headspace vapor screening involves placing a soil sample in a plastic sample bag. Air is
captured in the bag, and the bag is shaken to expose the soil to the air trapped in the bag. The
probe of a Bacharach TLV Sniffer is inserted in the bag, and the TLV Sniffer measures the
concentration of combustible vapors present within the sample bag headspacc.‘ .Headépace Qaipor
screening targets volatile petroleum hydrocarbon compounds. The TLV Sniffer measures
combustible vapor concentrations in ppm (parts per million) and is calibrated to hexane. The
TLV Sniffer is designed to quantify combustible gas concentrations in the 100 to 10,000 ppm in
this application.

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

MONITORING WELL MEASUREMENTS AND SAMPLING

GROUND WATER ELEVATIONS

Depths to the ground water table relative to the monitoring well casing rirns and thicknesses
of free product, where present, were measured on the dates indicated in Table 2. The water level
measurements were made using an electric water level indicator. Product thickness was measured
with a transparent disposable bailer. The electric water level indicator was cleaned with a
Liquinox (phosphate-free detergent) 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-32A, MW-34 through
MW-36, MW-40 through MW-47, SMW-3 and SMW-4 on July 14 or 15, 1994. We obtained
ground water samples from monitoring wells MW-32A, MW-34 through MW-37, MW-40
through MW-47, SMW-3 and SMW-4 on October 25 or 26, 1994. The 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 samples were transferred in the field to laboratory-
prepared sample containers and were kept cold during transport to the testing laboratory. Chain-
of-custody procedures were followed during transport of the samples to the testing laboratory.
The laboratory data sheets and chain-of-custody records are provided in Appendix B.

GeoEngineers A-2 File No. 0161-013-R69/051795
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PRODUCT SAMPLING

We obtained a sample of ground water-product mixture from monitoring well MW-37 on
July 15, 1994, The ground water-product sample was obtained with a new disposable bailer and
clean bailing rope from the well casing. This sample was a "grab” sample, as the well was not
purged priot to sampling. The product-water sample was 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,

GeoEngineers A-3 File No. 0161-013-R69/051795
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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 duplicatc 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
Based on our data quality review, it is our opinion that the analytical data-are of acceptable
quality for their intended use except for the following:

EPA Method 8020: BETX results for sample MW-40 (October 1994) should be considered

estimated because of surrogate recovery exceptions.

WTPH-G: Gasoline-range hydrocarbon results for sample MW-40 (October 1994)
should be considered estimated because of surrogate recovery exceptions.

WTPH-D: Diesel- and extended diesel-range hydrocarbon results for samples MW-37

and MW-41 (July 1994) should be considered estimated because of
surrogate recovery exceprions. '

GeoEngineers B-1 File No. 0161-D13-R69/051795



):! !\, AnalyticalTechnologies,Inc. 560 naches Avenue, sw.. sute 101, Renton, WA 98055 (206) 226-6335

Karen L. Mixon, Labbratory Manager

ATI I.D. # 9404-058

April 20, 1994

GeoEngineers, Inc. T T
8410 154th Avenue N.E. L RS
Redmond WA 98052 ‘

Attention : Norm Puri

Project Number : 0161-013-R&9 S o

Project Name : Unocal #5353 - Seattle

“Dear Mr. Puri:

On April 7, 1984, Analytical Technologies, Inc. (ATI), received three
samples for analysis. The samples were analyzed with EPA methodology
or eqguivalent methods as specified in the attached analytical schedule.
The results, sample cross reference, and quality control data are
enclosed.

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

Sincerely,

Elaine M. Walker
Project Manager

EMW/hal/ff

Enclosure

B -2

Corporate Offices: 5550 Morehouse Drive  San Diego, CA 02121 (616) 458-9144



)&K, AnalyticalTechnologies,Inc.

CLIENT
PROJECT #
PROJECT NAME

9404-058-1
9404-058-2
9404-058-3

ATY I.D. # 9404-058

SAMPLE CROSS REFERENCE SHEET

GEQENGINEERS, INC.
0161-013-R6%2
UNOCAL #5353 - SEATTLE

CLIENT DESCRIPTION DATE SAMPLED MATRIX
HO-1-7 04/06/94 SOIL
HO-2-5 - 04/06/94 SOIL
HO- 3 04/06/94 SOIL

----- TOTALS -----
# SAMPLES
3

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

disposal date.



& AnalyticalTechnologies,Inc.

ATI I.D. # 9404-058
ANALYTICAL SCHEDULE

CLIENT : GEOENGINEERS, INC.
PROJECT # : 0161-013-R695
PROJECT NAME : UNOCAL #5353 - SEATTLE

l ANALYSIS TECHNIQUE REFERENCE LAB
I TOTAL PETROLEUM HYDROCARBONS ' GC/FID WA DOE WTPH-D R
' MOISTURE GRAVIMETRIC CLP SCW IIMO01.0 R
!
' R = ATI - Renton
SD = ATI - San Diego
g PHX = ATI - Phoenix
' PNR = ATI - Pensacola
C = ATI - Fort Collins
l SUB = Subcontract
I B -4



;)A_}-&g Anofyhcal'l'echnologies,lnc.

GENERAL CHEMISTRY ANALYSIS

CLIENT : GEOQOENGINEERS, INC.
PROJECT # : 0161-013-R69
PROJECT NAME : UNOCAL #5353 - SEATTLE

PARAMETER DATE ANALYZED
MOISTURE 04/14/94
B-5

ATI I.D. # 9404-058

MATRIX : SOIL
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)! !\ Anolyﬁco|TeChnO|OgieS,lnc_ 560 Naches Avenue, SW., Suite 101, Renton, WA 98055 (206) 228-8335

Karen L. Mixon, Laboratory Manager

ATTI I.D. # 407128

July 29, 1994

GeoEngineers
G i . .
5930 S5eth Averns N.E. AUG 01 1994
Redmond WA 98052 Routing m_LJ?"tiWWWMfa

Attention : Norm Puri

Project Number : 0161-013-R62

Project Name : Unocal #5353 - Seattle

Dear Mr. Puri:

Oon July 15, 1994, Analytical Technologies, Inc. (ATI), received 16
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.

Please note that this report has a summary report for BETX, total petroleum
hydrocarbons-gasoline and total petroleum hydrocarbons-diesel analyses.
If you have any gquestions, please call.

Sincerely,

Sloine M. Watkes

Elaine M. Walker
Project Manager

EMW/hal/mrj/elf

Enclosure

B - 21
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é AndlyticalTechnologies,inc.

' ATI I.D. # 407128
l - SAMPLE CROSS REFERENCE SHEET
CLIENT : GEOENGINEERS, INC.
'PROJECT " . 0161-013-R62
PROJECT NAME : UNOCAL #5353 - SEATTLE
ATT # CLIENT DESCRIPTION DATE SAMPLED MATRIX
l407128-1 SMW- 4 _ 07/14/94 WATER
407128-2 SMW- 3 07/14/94 WATER
407128-3 MW-45 07/14/94 WATER
l4o7123-4 MW-47 07/14/94 WATER
407128-5 MW-41 07/14/94 WATER
407128-6 MW-43 07/14/94 WATER
407128-7 MW-42 07/15/94 WATER
407128-8 MW-44 07/15/94 WATER
407128-9 MW-36 07/15/94 WATER
407128-10 MW-35 07/14/94 WATER

407128-11 MW-32A 07/14/94 WATER
407128-12 MW-34 07/14/94 WATER
407128-13 MW-46 07/15/94 WATER
407128-14 MW-37 07/15/94 WATER
407128-15 MW-40 07/15/94 WATER
407128-16 PW-1 07/15/94 WATER

. ----- TOTALS -----
MATRIX # SAMPLES
WATER 16

l ATI STANDARD DISPOSAL PRACTICE

B e M M i e e = o e e A e M W o o m — — — — —

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.

1' B - 22
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)f Ak, AnalyticalTechnologies,Inc.

ANALYTICAL SCHEDULE

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

ANALYSIS TECENIQUE

BETX GC/PID

TOTAL PETROLEUM HYDROCARBONS GC/FID

TOTAL PETROLEUM HYDROCARBONS GC/FID

OIL: & GREASE IR

R = ATI - Renton

SD = ATI - San Diego
PHX = ATI - Phoenix
PTL = ATI - Portland
ANC = ATI - Anchorage
FNR = ATI - Pensacola
FC = ATI - Fort Collins
SUB = Subcontract

B - 23

ATI I.D. # 407128

EPA 8020
WA DOE WTPH-G
WA DOE WTIPH-D

EPA 413.2



)&\,AnolyticaITechnologies,Inc.

ATI I.D. # 407128

CASE NARRATIVE

CLIENT : GEOENGINEERS, INC.
PROJECT # : 0161-0132-Re62
PROJECT NAME : UNOCAL #5353 - SEATTLE

CASE NARRATIVE: TOTAL PETROLEUM HYDROCARBONS - DIESEL ANALYSIS

Fifteen (15) water samples were received by ATI on July 15, 1994, for WA DOE
WIPH-D extended analysis. These gsamples were analyzed in accordance with
Washington state methodology. _ ‘

The surrogate recovery for sample 407128-14 (MW-37) was out of limits due to
sample dilution. The surrogate recovery for sample 407128-5 (MW-41) was out
of limits. This sample was reextracted on July 25, 1994, outside of ATI's
recognized holding time. Both sets of data are being reported. The relative
percent difference (RPD) for the quality control (QC) sample and its
duplicate associated with the 407128-5 (MW-4) reextract was out of limits.

B - 24
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ATI I.D. # 407128

0TI, & GREASE
DATA SUMMARY

CLIENT : GEOENGINEERS, INC. DATE EXTRACTED : 07/15/94
PROJECT # : 0161-013-R62 DATE ANALYZED : 07/18/94
PROJECT NAME : UNOCAL #5353 - SEATTLE UNITS : mg/L
EPA METHOD : 413.2 SAMPLE MATRIX : WATER
ATI I.D. # CLIENT I.D. OIL & GREASE
407128-16 PW-1 3.5
METHOD BLANK - <1

B - 25
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), !k AnalyticalTechnologies,Inc.

ATI I.D. # 407128

OIL & GREASE
QUALITY CONTROL DATA

CLIENT : GEQOENGINEERS, INC. SAMPLE I.D. # : BLANK

PROJECT # : 0161-013-Ré62 DATE EXTRACTED : 07/15/94
PROJECT NAME : UNOCAL #5353 - SEATTLE DATE ANALYZED : 07/18/94
EPA METHOD : 413.2 UNITS : mg/L

SAMPLE MATRIX : WATER

SAMFLE DUP, DUP.

SAMPLE DUP, SPIKE SPIKED % SPIKED %
l COMPOUND RESULT RESULT RPD ADDED RESULT REC. RESULT REC. RPD
l OIL & GREASE <1.00 N/a N/a 10.0 10.4 104 N/A N/A N/A
#l ¥ Recovery = (Spiked Result - Sample Result}

------------------------------- x 100
Spike Concentration
I RPD (Relative % Difference) = | (Spike Result - Dup. Spike Result )|
------------------------------------ x 100

l Average Result
' B - 26
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ATI I.D. # 407128

OIL & GREASE
QUALITY CONTROL DATA

CLIENT : GEOENGINEERS, INC. SAMPLE I.D. # : 407122-2
PROJECT # : 0161-013-R62 DATE EXTRACTED : 07/15/94
PROJECT NAME : UNOCAL #5353 - SEATTLE DATE ANALYZED : 07/18/94
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 <1.00 <1.00 NC N/A N/A N/A N/A N/A N/A
NC = Not calculable.
% Recovery = (Spiked Result - Sample Result)
------------------------------- x 100

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

R R R S x 100
Average Result

B - 27
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ATI I.D. # 407128

0IL & GREASE
QUALITY CONTROL DATA

CLIENT ; GEOENGINEERS, INC. SAMPLE I.D. # : 407087-1
PROJECT # : 0161-013-R62 DATE EXTRACTED : 07/15/94
PROJECT NAME : UNOCAL #5353 - SEATTLE DATE ANALYZED : 07/18/94
EFPA METHOD : 413.2 UNITS : mg/L
SAMPLE MATRIX : WATER
SAMPLE DUP. DUP.
SAMPLE DUP. SPIKE SPIKED % SPIKED %
l COMPOUND RESULT RESULT RPD ADDED RESULT REC. RESULT REC. RPD
lOIL & GREASE 15.0 N/A N/A 10.0 21.9 69 N/A N/A N/A
% Recovery = (Spiked Result - Sample Result)
------------------------------- x 100
Spike Concentration
lRPD (Relative % Difference) I(Splke Result - Dup. Spike Result )|
------------------------------------ X 100
. Average Result
l B - 28
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Sample: 407128-1 DIL Channel: FID Filename: R7153P30
fcquireds 16-JUL-94 2:38  Method: F:\BRO2\MAXDATA\PICARD\@71594FC Dperator: ATI
Dilution: { s CO.0Q00
Comments: AT FUELS: A MISSION OF EXCELLENCE IN AMALYTICAL CHROMATOBRACHY.
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Sample: 4D7128-2 Channel: FID
ficquired: 16~J-9% 3:09  Kethed: F:\BRO2\MAXDATA\FICARD\®71594PC

Comments: AT! FUELS: A MISSION OF EXCELLENCE IN ANALYTICAL CHROMATOBRAPHY.

« 4107 Y Loits

Filename: R7T1Z9F31
Operator: AT]
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Sagple: 497128-3 DiL Channel: FID Filename: R7159P33
foquireds 16-JUL-9% 4:89  Method: F:\BRO2\MRXDATA\FICRRDV@71S94RC Operator: ATI

Dilution: 1 : 10,002
Commentst RTI FUELS: R MISSION OF EXCELLENCE IN QNHLYTICQL CHROMATOGRARHY.
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Sample; 487128-4 Channel: FID Filename: R7189P18
Acquired: 18-JUL-94 17:17  Method: F:\BRO2\MAXDATA\PICARD\@71894FC Dperator; AT]

Comments; ATI FUELS: A WISSION OF EXCELLENCE IN ANRLYTICAL CHROMATOGRAPHY.
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" e et Tt

Canple: 4@7128-3 Channrel: FID Filenaszet R7T1S9P35
fcquireds 16-JUL-94 5:13  Hethod: F:\BRUZ\MAXDATA\RICRRD\7ISI4FT Dperators ATI
Coanentss ATI FUFLS: A MISSION OF EXCELLENCE IN ANALYTICAL CHROMATOGRARHY.
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Sagple; 437128-6 Channel: FID Filename: R7ES9P36

Requireds 16-JUL-94 5:42  Method: F:\BRO2\KRXDATA\PICARD\@&71354 Operator: ATI
Comeents: ATI FUELB: A MISSION OF EXCELLENCE IN ANALYTICAL CHROMATOGRAFHY.
x 1ot volis
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Wa DCE WTPH-G

Sasple: 437128-7 Channels FID Filenanes R7TIZOFST
Pequired: 16~JUL-94 h:§@  Method: Fi\BROZ\MAXDATA\PICARD\O71394FC Operator; ATI
Comments: AT] FURLS: A KISSION OF EXCELLENCE IN ANALYTICAL CHROMATOGRARHY.

x 107 % volts
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Samples 437123-8 Channel: FID
Acquireds 16-JUL-94 £:40  Method: F : \BROZARAYDATAVFICARD\AT1594FC

Conments: AT] FUELS: A MISSION OF EXCELLENCE IN ANALYTICAL CHROMATOGRAFHY.

% 2101 volts

Filenaee; R7{53P38
Dperator: ATI
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Saaple: 427128-9 Channel: FID Filename: R7185PQ
ficquireds 18-JUL-94 18:18  Method: F: 1 \BRO2\MAXDATA\PICARD\OT1894PC Operator: ATI

Comments: AT] FUELS: A MISSION OF EXCELLENCE IN ANALYTICAL CHROMATOGRAPHY.

% 2071 volts
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Sample; 407128-1Q DIL Channels FID - Filename: R7199F09
Requireds 19-JUL-94 14:08  Methods F:\BROZ\MAXDATA\PICARDAG719%4FC Operator: AT]

Dilutiony 1 : SO.020
Commentsy ATI FUELS: A MISSION OF EXCELLENCE IN ANARLYTICAL CHROMATOGRAFRHY,
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Sauple; 497128-11 DIL Channel: FID Filenaxe: R7189F27
Acquired: 1B-JUL-94 21353 Methed: F:\BROZ\MAXDATR\FICARDAG718%4FC Operator: ATI
Dilution: 1 : S.¢@0
Comments: ATI FUELS: A MISSION OF EXCELLENCE IN ANRLYTICAL CHROMATOGRAFHY.
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Sample: 487128-12 DIL Channels FID Filename: R7199P11
fcquireds 19-JUL-94 15:18  Methods F:\BRO2\MAXDATR\PICARD\O71994FC Operator: ATI

Dilution: { : 20,008
Comments: ATI FUELS: A MISSION OF EXCELLENCE IN AMALYTICAL CHROMATOGRARHY.

x 19_1 volts
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- Sample; 4@7128-13
fcquired: 1A-JIL-24 2@:2l

Comments: ATI FUELS: A MISSION OF EXCELLENCE IN ANALYTICAL CHROMATOGRAPHY.

x 1071 volts . - —
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Methad: F:\BROZAMAXOATA\PICARD\G71894FC
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Sanple: 487128-14 DIL Channels FID Filenase: R7199F16
fcquired: 19-JUL-94 17:46  Methed: F:\BROZ\MAXDATA\PICARIN@71934FC Operator: AT
Dilution: 1 ; 500,@02
Comnments: AT] FUELS: A MISSION OF EXCELLENCE IN ANALYTICAL CHROMATOGRAFHY,

x 10"+ velts
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Sazple; &07128-15 Channel; FID Filenane: R7199707
Aequired: 19-JUL-94 13:06  Methods F:\BRO2\NRXDATR\PICARD\B71934PC Operator: ATI
Consentss ATI FUELS: A MISSION OF EXCELLENCE IN ANALYTICAL CHROMATOGRAPHY,

wx 1071 vol4s
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l WA DOE WTPH-G Blank
l Sampler WRB 7-15 thannels FID Filename: R7139P23
ficquired: !S-JUL-9% 9:58  Method: F:\BROZ\MAXDATA\PICARDAQ71S34RC Operator: ATI
I_ Coxments: ATI FUELS: A MIGSION OF EXCELLENCE IN ANALYTICAL CHROMATOGRAPHY,
x 16”1 uoits
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as° 1

LOTETIE YR
AR WTPH-G Blank
Sauple: WRB 7-18 Channels FID Filenase: R7189PQ3
Roquired: 18-JUL-94  9:00  Method: F $\BRDZ\MANBATA\PICARD@7 1B%4FC Dperater: ATI
Conaentss ATl FUELS: R WISSION OF EXCELLENCE IN ANALYTICAL CHROMATOSRAFHY.
-x 10°71.volts - - -
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WA DOE WTPH-G  Blank

' Filrnase:r R7199PQ3

Sanple: WRB 7-19 Channely FID
Operator: ATI

Acquired: 19-JU-94 19:31  Mathod: F:\BROAMAXDATA\PICARDAQ71994FC
Comments: ATI FUELS: R WISSION OF EXCELLENCE IN ANALYTIEAL CHROMATUGRAPHY.
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CONTINUING CALIBRATION

Saapla; ST0-C 6 Channel; FID Filenamet H7155F01
flcquired: §5-JUL-94 8:2b Methods F:\BROR\MAXDATR\LICARD\@71594PC Operator: ATI
Connents: ATI FUELS: A MISSION OF EXCELLENCE IN ANALYTICAL CHROMATOGRAFHY.
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CONTINUING CALIBRATION

Sanplet ST0-C 6 Channel: FID Filenane: R7189PQ1
foquired: 18-JUL-94 7:41  Methods F \BROZ\MAXDATR\PICARDAG71834FC Operator: ATI
Coments: ATI FUELS: R MISSION OF EXCELLENCE IN ANALYTICAL CHROMATOGRAPHY.
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CONTINUING CALIBRATION

Saaple; S5TD-C G Channel: FID Filenaxe: R719%F01
ficquireds 19-JUL-94 B:46  Method: F:\BROZ\MAXDATAVFICARDV71994PC Dperator: ATI
Coxaents: ATI FUELS: A MISSION OF EXCELLENCE IN ANRLYTICAL CHROMATOGRAPHY,

x 107~ wolis
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Saaples 407128-1 ~ Channel: FRED - Filenaser RIZ16F1S
fcquireds 22-JUL-94  1:41  Method) F:\BROZ\WAXDATA\FRED\FUEL@T7CI Optrator) ATI
Cosuants: ATI RUSH FUELS: R KISSION OF EXCELLENCE IN RRALYTICAL CHROMATOSRAPHY
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§33MUIM QT X

WA DOE WTPH-D

Sampley 4071282 Channel: FRED Filenases R7216F17
Aequireds 22-JUL-94  3:18  Method: Fi\BRUC\MAXDATA\FRED\FUELE721 Operatory ATI
Coanentst AT RUSH FUELS: A NISSION OF EXCELLENCE IN RNALYTICAL CHROMATOGRAPHY

1071 wolts
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. Saaples 497128-3 Channels FRED . Filenaney R7218F31
Roquireds 22-J-94 14148 Wethod: Fi\BRO2\MRYDATR\FRED\FUEL@T2S Operatort AT1
Cozmentst RTI RUSH FUELS: R MISSION OF EXCELLENCE IN ANALYTICRL CHROMATOGRAPHY
l x 10”1 volts
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Sanpler 407184 Channelt FRED Filenase: R7198F31
foquireds 21-JU-95 5109 Method: F:\BROS\MAXDATA\FRED\FUELO71Y Operator: ATI
Coszentss ATI RUSH FUELS: R MISSION OF EXCELLENCE IN ANALYTICAL CHROMATOGRAPHY

x 10-1 voilts
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WA DOE WTPH-D

Samples 407128-5 Channels FRED _ Filamanny R721BF24
Aoquired) 22-JU-94 8:58  Mathods F:\BRO2\MAXDATA\FREDVFLELRTZ1 Operator1 ATI
Comsents: AT] RUSH FUELS: R MISSION OF EXCELLENCE IN ANALYTICAL CHROMATOGRAPHY
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Sample: 487128-5 RE Channels NANCY Filename: R7258H1Q
foquited: 26-JUL-94 15:88  Method: F:\BRO2\MAXDATA\NANCY\FUELB725 Dperator: ATL

foanents: ATI RUSH FUELS:PROVIDERS OF EXCELLEWCE AND GUALITY IN CLIENT SERVICE

« 1071 volts
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l .
l FRED -~ Filemaess R72IEF25
nchtteles IR o GERREL! F roe\maxoATAVFREDVUEL 0721 Operator: AT
l Comnentss AT RUSH FUELS: A KISSION OF EXCELLENCE IN ANALYTICAL CHROMATOSRAPHY
x 10”1 volts
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SIPMLLI TDT X

WA DOE WTPH-D -

: 427126-T
acontias: BN 10:35

Channels FRED
Methost F:\BRO2\MAXDATA\FRED\FUELO72]
Comsentss ATI RUSH FUELS: A MISSION OF EXCELLENCE IN ANALYTICAL CHROMATOSRAPHY

- Filenawes R7218726
Operatory ATI

x 101 volts
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WA DOE WTPH-D
Filenases R7218F27

Sagple: 49712B- Channel: FRED -
rontBhs 080 11:o5  Hitnods F:\BROG\MAIDRTA\FREDAFLELGTRL Operatort ATI
Cosaentss ATI RUSH FUELS: R MISSION OF EXCELLENCE IN ANRLYTICAL CHROMATOGRAPHY
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S2PIUIU L OT X

WA DOE WTPH-D

Sanpler 407128-9 Channely FRED Filenases R7198F33
foguireds 21-J-94 6146 Mythodi F:\BRO2\MAXDATR\FREINFLEL@71% Operators ATI
Conzents) RTI RUSH FLELS: R MISSION OF EXCELLENCE IN ANALYTICAL CHROMATOGRAPHY

x 3101 wvolts
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WA DOE WTPH-D

Sample: 407128-10 Channel: FRED Filenaner R721BF28
fcquiredt 22-TL-94 12:14  Methods F:\BRO\MAXDATA\FRED\FUELR721 Operator: ATI

_Comsentst AT RUSH FUELS: A MISSION OF EXCELLENCE IN ANALYTICAL CHROMATOGRAPHY

sl 0T X

x 101 uvolts
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WA DOE WTPH-D

Saspley 4087128-11 Channel: FRED Filenase: R7218F29
Acquiredt 22-JUL-94 13:65  Method: F:\BROZ\MAXDATR\FRED\FUELE721 Operator: ATI

Consentsy ATI RUSH FUELS: R MISSION OF EXCELLENCE IN ANALYTICAL CHROMATOGRAPHY
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WA DOE WTIPH-D

Saapley &@7128-12 Channels FRED Filenaser R7228FQ4
fioquireds 23-JUL-94 @:51  Method: F:\BRO2\MAXDATA\FRED\FUEL®722 Operatory ATI
Commentsi RTI RUSH FUELS: A KISSION OF EXCELLENCE IN ANALYTICAL CHROMATOGRAPHY

101 volts
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WA DOE WTPH-D

Sampler 407128-13 Channel1 FRED
Acquireds 21-JUL-94 16338  Method: F:\BROZ\MRXDATA\FRED\FLELE72]

Filenase: R7210FQ4
Operatort ATI

Commentsy ATI RUSH FUELS: A WISSION OF EXCELLENCE IN ANALYTICAL CHROMATOGRAPHY

101 volts’
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WA DOE WIPH-D

Saaples 407126-14 DIL Channels FRED - Filenane! R7228FG2
foquiredy 22-JU-94 22:13  Metheds F:\BROS\MAXDATAVFREDARIELOTE2 Dperator: AT
Dilutions 1 : 202,000
Commentsy AT] RUSH FUZLS: R KISSION DF EXCELLENCE IN ANRLYTICAL CHROMATOGRAPHY

101 volts
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WA DOE WTPH-D

Saaples 407128-15 Channel: FRED : Filenaser R72IEF37
Acquired: 22-JU-94 19154 Methods F:\BROZ\MAXDATA\FRED\FUEL@7CL Operator: RTI
Comnents: ATI RUSH FUELS: A NISSION OF EXCELLENCE IN RNALYTICAL CHROMATOGRAPHY

1071 volts
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Alkane

Sagple: A KANE FRED Channel: F i R7198F @4
peetples SAMEEEED 0o RIRSE FRBrocwanbrerenveumLans Bisentaes £
Inj Vols 1.0
x 10~t volts
o] o o - -
n o m = B
o o b o o]
2 . - 1 . N N } s 2 i — F
[ F 2,95 7
< 4,47 T8
e ]
< _ £.33 C9
l i B.20 C1@
[
oy —
- L
11.59 Ciz
5
- ‘
o 4 :
: — 14,5 C14
L b
b
i 17.18 Clé
M . 19.54 C1b
-
-
= 21,67 G20
- |
. 83,62 L3
E\j -Ji ? cd. o L2
Ui | 0 =,
= |l : 25,41 €24
;
_ {
L 8,61 C28
©
o—
= [
v
]
) = 32,5% £32
ey | L
M |
en — i
= i ; 35.73 £34
T
B - 74



Alkane

Sample: ALKARE NANCY Channel: RANCY Filename: R7258NB2
Requited: 25-JUL-94 18:35  Method: F:\BROZ\MAXDATR\NANCY\FUELB723 Operator: ATl

Inj Vol: 1.88

x 101 volts
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- ~orry Blank
l Sazpler WRB TWA' DOEAI\}N: - :DH D Filenamet R7158F29
fcquired) 21-JUL-94 3:32  Method: F:\BRO2\MAXDATR\FRED\FUEL@719 Operatort AT]
Cosxentsy ATI RUSH FUELS: A MISSION OF EXCELLENCE IN ANALYTICAL CHROMATDGRAPHY
l x 1071 volts
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WA DOE WTPH-D Bl
Sample: WRB 7-23 Channel: HANCY Filename: R7258K17
ficquired: 26-JUL-94 2:89  Method: F:\BROZ\NAXDATA\NANCY\FUEL8725 Operator: ATI

Comments: ATI RUSK FUELS:PROVIDERS OF EXCELLENCE AND QUALITY IN CLIENT SERVICE

1071 volts
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! CONTINUING CALIBRATION
' Sample: D SO0 Channels FRED ‘ Filenane: R7198F26
Aoquireds 21-JUL-94 1387 Methods F:\BROZ\MAXDATA\FREDAFUEL®719 Operatort RTI
Comments) RTI RUSH FUELS: A WISSION OF EXCELLENCE IN ANALYTICAL CHROMATOGRAPHY
l x 101 yolts
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CONTINUING CALIBRATION

Saspler MO 509 Channels FRED Filenamer R7198F27
Acquireds 21-JUL-94  1:55  Methods F:\BRO2\MAXDATAVFRED\FUEL®719 Operator: AT]
Comaentst ATl RUSH FUELS: A KISSION OF EXCELLENCE IN RNALYTICAL CHROMATOGRAPHY

1071 volts
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acsample: D300 o0 o5 RRMRe; FiXBrocwnaxoaTaveRenirueLenty Gitengnes RT{%6F37
l - Cosnentss ATI RUSH FUELS: A NISSION OF EXCELLENCE IN.ANALYTICAL CHROMATOGRAPHY
x 10~ 1 volts
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CONTINUING CALIBRATION

Channels FRED :

Saspla) WO 500
ficquireds 21-JW-94 10:47

- Op D

~09°0

Method: Fi\BRO2\MAXDATAVFREDAFUELG74S
Coaments: ATI RUSH FUELS: A KISSION OF EXCELLENCE IN ANRLYTICAL CHROMATDGRAFPHY

~1 veits

Filenazes R7I9BF38
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I Sazples D SR Channels FRED Filenase: R7218F33
Aoquired: 22-JUL-94 16:32 Methods F:\BRO2\KAXDATA\FREDNFUELRT21 Operatort ATI
l Comsantss ATI RUSH FUELS: R MISSION OF EXCELLENCE IN ANRLYTICAL CHROMATOSRAPHY
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CONTINUING CALIBRATION

Sanples MO SR Channels FRED Filenaser RT2IEF34
Roquired: 22-JU-94  17:24 ¥ethods F:\BRG2AMAYDATAVFRED\FLELET2! Op";ton ATl
Commantst ATI RUSH FUELS: R MISSION OF EXCELLENCE IN RNALYTICR. CHROMATOGRAPHY

10~ 1 volts
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_ TION
CONTINUING CALIBRATION
l Sample: D 588 Channel: HANCY _ Filename: R7238NB8
ficquireds 25-JUL-94 1B:52  Method: F:\BRO2\MAXDATA\NAMCY\FUELE725 Operator: ATI
Comments: ATI RUSH FUELS:PROVIDERS OF EXCELLENCE AND QUALITY IK CLIENT SERVICE
l x 107 % uolts
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CONTINUING CALIBRATION

Sample: B0 508 Channel: HANCY Filenase: R7258HB5
Acquired: 25-JUL-94 13:87  Method: F:\BROZ\MAXDATR\RRNCY\FUEL8725 Operator: ATI
Comsentss ATI RUSH FUELS:PROVIDERS OF EXCELLENCE AND QUALITY IH CLIEHT SERVICE

1071 volts
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- ZNORTH

=CREEK C . 18938 12011 Avenue N.E., Suite 101 « Bathell, WA 88011-0508  (206) 481-8200 » FAX 485-2992
_'E AN AL - " East 11115 Montgomery, Sulte B s Spokane, WA 99206-4776  (500) 624-8200 » FAX 924-9290
YTICAL o 9405 S.W. Nimbus Avenue + Beaverton, OR 57008-7132  (503) 643-9200 » FAX 544-2202
GenEnninaors

NOV 1 bﬂﬁan

A.ﬁilﬁig}f'l'ﬁ'ffffﬁ. /

Dear Consultant:

Enclosed please find your UNOCAL project and chain of custody. To help better serve you

~ and UNOCAL, Inc., we would appreciate your cooperation in taking a few moments to fill
_in the "Final Report Appmval" section of the Chain of Custody (bottom right hand corner)

and faxing it back to North Creek Analytlcal at (206} 485-2992 Attention: Bethany Whlte

~ This allows us to proceed with i mv01c1ng to UNOCAL.

| We apprec;ate your assmtance in helping us Wlth thlS request

NORTH CREEK ANALYTICAL, Inc.

. Administrative Department!

B - 88



18839 120th Avenue N.E., Suite 101 « Bothell, WA 98011-9508  (206) 481-9200 » FAX 485-2992
East 11115 Montgomery, Suite B » Spokane, WA 99206-4776  (509) 924-9200 « FAX 924-9290
9405 S.W. Nimbus Avenue = Beaverton, OR 97008-7132  (503) 643-9200 + FAX 644-2202

B A U R A S S R L IR R, WW&WW R A R R B R -m‘ DTS ]
GeoEngi%rﬁérs The. H Glient Project ig e ONOEAL #5383, #9161—013 R69 Sampled: “Bct 25, 1994 3
s~841() 154th Avenue N.E. Sample Matrix: = Water Recelved: Oct 26, 19941

>; “Redmond, WA 98052 Analysis Method: WTPH-G Analyzed: Oct 31, 1994

« Attention: Norm Puri ' First Sample #:  410-1612 Reported:  Nov 7, 1994
S O

TOTAL PETROLEUM HYDROCARBONS-GASOLINE RANGE

- Sample Sample Sample Surrogate
Number Description Result Recavery
&
PP \
GeokEngineers
410-1612 SMW-3 N.D. 105 _
. NOV 10 1994
410-1613 SMW-4 ’ 29,000 119 -
: , . Houbng g e g
| 410-1614 MW-324 19,000 142 Flo ..
410-1615 7 Mw.as 13,000 124
410-1616 MW-35 2,800 102
410-1617 MW-36 N.D. 97
410-1618 MW-37 170,000 95
10/26/94
410-1619 MW-40 1,200 S-2
10/26/94
410-1620 MW-41 N.D. 91
410-1621 MW-42 92 148
10/26/94
Reporting Limit: 50

4-Bromofiucrobenzene surrogate recovery control limits are 50 - 150 %.
Volatile Total Petroleum Hydrocarbons are quantitated as Gasoline Range Organics (tolusne - dodecane).
Analytes reported as N.D. were not detected above the stated Reporting Limit. :

NORTH CREEK ANALYTICAL Inc.[Pisase Note:

: §-2 = The Surrogate Racovery for this sample cannot be accurately quantified due to interference
W% from eoeluting organic compounds present in the sample.

Laura Dutton
Project Manager

4101612.GEO <1>
B - 89



_===___ CREEK ’ 18939 120th Avenue N.E., Suite 101 « Bothell, WA 98011-9508  (206) 481-9200 » FAX 485-2992
_._—:_,—' = East 11115 Montgomery, Suite B * Spokane, WA 99206-4776  (509) 924-9200 « FAX 924-8290

..-_-."‘“-‘—-.._—-—E ANALI l I CAL 9405 S.W. Nimbus Avenue « Beaverton, OR 97008-7132  (503) 643-9200 » FAX 644-2202

SR

R e ::.u: R WWW A R S m%ﬁmﬁmﬁ?" R S R
GeoEngineers, Inc. Chient Project 1D UNOGAL #5353, #9161-013-R69 Sampled:  Oct 25 16047

S

18410 154th Avenue N.E. Sample Matrix: Water _ Received: Oct 26, 19943
Z Redmond, WA 98052 Analysls Method: WTPH-G . Analyzed: Oct 21, 19940

Purl

First Sample #:-  410-1622

e A A A A A A A O L AL AL A A At LM AL g S
R =2 R P R e 3 =

Attent N

TOTAL PETROLEUM HYDROCARBONS-GASOLINE RANGE

Sample Sample Sample Surrogate
Number _Description Result Recovery
- pg/L %
{ppb) -
- 410-1622 MW-43 160 101
10/26/94
410-1623 MWw-34 , N.D. 85
10/26/94 .
410-1624 MW-45 19,000 101
.. 410-1625 MW-46 ‘ N.D. - 85
410-1626 Mwa7 - 51 83
. BLK103194-1 Method Blank N.D. 83
- BLK103194-1t Method Blank N.D. 95
Reporting Limit: 50

4-Bromeflucrobenzene surrogate recovery control imits are 50 - 150 %.
Volatile Total Petroleum Mydrocarbons are quantitatad as Gasoline Range Organics (toluene - dodecane).
Analytes reporied as N.D. were not detected above the statad Reporting Limit.

NORTH CREEK ANALYTICAL Inc.

Necen 2075

Laura Dutton

Project Manager 4101612.GEQ <2
. <>

B - 90
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Data File Name ¢ C:\HPCHEM\1\DATA\103194\004F0101.D l
Operator : Page Number t 1
Instrument : GC #8 Vial Number 1 4
Sample Name : 4101612 Injection Number : 1 l
Run Time Bar Code: Sequence Line .
Acquired on : 31 Oct 94 10:47 AM Instrument Method: WA-WATER.MTH
Report Created on: 31 Oct 94 11:11 AM Znalysis Method : WA-WATER.MTH
Sanple Info : 5§ ml
" i
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13.655
i -
0
I ] 15.841
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i 0
lbata File Name : C:\HPCHEM\1\DATA\103194\023F0301.D
Operator : Page Number : 1
Instrument : GC #8 Vial Number : 23
ample Name T 4101613 r1 Injection Number : 1
un Time Bar Cocde: : Sequence Line : 3
Acquired on : 31 Oct 94 08:14 PM Instrument Method: WA-WATER.MTH
Report Created on: 31 Oct 94 08:38 PM Analysis Method : WA-WATER.MTH
Multiplier : 200

Sample Info 25 ul reshot

I‘ B - 92



o0z
20 e
20" P

””W\Wh

i
0 I
wier ]
566
. 1
0
B 11104 v B
o 12.393 |
| ?_ 13 666 !
o = e 14.965 |
_ - 15,851
16509, 5o i
=0 1
m__ _ ‘5 191.181]5?9
0 ]

Data File Name ¢ C:\HPCHEM\1\DATA\103194\007F0101.D E
Operator : Page Number s 1

Instrument : GC #8 Vial Number : 7

Sample Name 3 4101614 Injection Number : 1
Run Time Bar Code: Seqguence Line HE :
Acquired on t 31 Oct 94 12:25 PM Instrument Method: WA-WATER.MTH
Report Created on: 31 Oct 94 12:49 PM Analysis Method : WA-WATER.MTH
Multiplier : 50

Sample Info : 100 ul
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ata File Name : C:\HPCHEM\1\DATA\110194\004F0101.D
Operator : Page Number : 1
Instrument : GC #8 - vial Number T 4
ISample Name : 4101615 r2 Injection Number : 1
Run Time Bar Code: Sequence Line : 1
Acquired on : 01 Nov 94 09:29 AM Instrument Method: WA-WATER.MTH
Report Created on: 01 Nov 94 (09:53 AM Analysis Method : WA-WATER.MTH
Multiplier : 100
Sample Info : 50 ul reshot
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Data File Name : C:\HPCHEM\1\DATA\103194\031F0501.D

Operator : Page Number : 1

Instrument : GC #8 Vial Number : 31

Sample Name : 4101616 rl Injection Number : 1 l
Run Time Bar Code: Sequence Line HES :
Acquired on : 31 Oct 94 11:26 PM Instrument Method: WA-WATER.MTH
Report Created on: 31 Oct 94 11:50 PM analysis Method : WA-WATER.MTHJ
Multiplier : 20 l—'
Sample Info : 250ul
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Data File Name : C:\HPCHEM\1\DATA\103194\011F0201.D
Operator : Page Number s 1
Instrument : GC #8 Vial Number s 11
lSample Name : 4101617 Injection Number : 1
Run Time Bar Code: Sequence Line s 2
Acgquired on : 31 Oct 94 02:18 PM Instrument Method: WA-WATER.MTH
Report Created on: 31 Oct 94 02:42 PM Analysis Method : WA~WATER.MTH
Sample Info : 5 ml
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lData File Name : C:\HPCHEM\1\DATA\103194\014F0301.D
Operator : Page Number : 1
Instrument : GC #8 Vial Number 3 14
lSample Name : 4101619 Injection Number : 1
Run Time Bar Code: Sequence Line : 3
Acquired on :
Report Created on:
- Sanple Info :

31 Oct 54 03:23 PM

31 Oct 94 03:47 PM Analysis Method

5 ml

B - 98

Instrument Method: WA-WATER.MTH

WA-WATER.MTH
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Data File Name : C:\HPCHEM\1\DATA\103194\015F0301.D l
Operator : Page Number : 1
Instrument : GC #8 vial Number : 15
Sample Name : 4101620 Injection Number : 1 I
Run Time Bar Code: Sequence Line : 3
Acquired on : 31 Oct 94 03:56 PM Instrument Method: WA-WATER.MTH
Report Created on: 31 Oct 94 04:20 PM Analysis Method : WA-WATER.MT
Sample Info : 5 ml :
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&ata File Name ¢ C:\HPCHEM\1\DATA\103194\021F0301.D
“Uperator : Page Number : 1
_Instrument : GC #8 vial Number : 21
ample Name ¢ 4101621 Injection Number : 1
#Run Time Bar Code: Sequence Line : 3
Acquired on : 31 Oct 94 07:10 PM Instrument Method: WA-WATER.MTH
eport Created on: 31 Oct 54 07:34 PM Analysis Method : WA-WATER.MTH
ample Info : 5 ml :
l B - 100
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Data File Name C:\HPCHEM\3\DATA\103194\007F0101.D

ST
1

Operator : Page Number : 1

Instrument : GC #2 Vial Number Y _
Sample Name : 4101622 Injection Number : 1 I
Run Time Bar Code: Sequence Line HE X _
Acquired on : 31 Oct 94 12:26 PM Instrument Method: WA-WATER.MTH
Report Created on: 31 Oct 94 12:51 PM Analysis Method : WA-WATER.MT
Sanple Info : 5 ml I'
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IEata File Name : C:\HPCHEM\3\DATA\103194\014F0101.D
perator : Page Number : 1
Instrument t GC #2 Vial Number : 14
ample Name 7 4101623 Injection Number : 1
un Time Bar Code: Sequence Line T 1
Acquired on : 31 Oct 94 04:14 PM Instrument Method: WA-WATER.MTH
eport Created on: 31 Oct 94 04:38 PM Analysis Method : WA-WATER.MTH
ample Info : 5 ml
l B — 102
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Data File Name
Operator
Instrument
Sample Name
Run Time Bar Code:
Acqguired on
Report Created on
Multiplier

Sample Info

e e B e

C:\HPCHEM\3\DATA\110194\005F0101.D

GC #2
4101624 rl

01 Nov 94 10:06 AM
01 Nov 5S4 10:30 AM
50

100 ul

B - 103

Page Number :
Vial Number :
Injection Number :
Sequence Line :

oo

Instrument Method: WA-WATER.MTH
Analysis Method : WA-WATER.MTHE
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Eata File Name : C:\HPCHEM\3\DATA\103194\016F0101.D
perator : Page Number : 1
Instrument : GC #2 vial Number : 16
ample Name : 4101625 Injection Number : 1
un Time Bar Code: Segquence Line : 1
Acquired on 1+ 31 Oct 94 05:19 PM Instrument Method: WA-WATER.MTH
eport Created on: 31 Oct 94 05:42 PM Analysis Method : WA-WATER.MTH
ample Info : 5 ml
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Data File Name : C:\HPCHEM\3\DATA\103194\019F0101.D E
Operator 3 Page Number H
Instrument : GC #2 vial Number : 19 .
Sample Name : 4101626 Injection Number : 1 !
Run Time Bar Code: Sequence Line : 1
Acquired on : 31 Oct 94 06:55 PM Instrument Method: WA-WATER.MTH
Report Created on: 31 Oct 94 07:20 PM Analysis Method = WA-—WATER.M‘I‘HE
Sample Info 5 ml
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ata File Name : C:\HPCHEM\3\DATA\110194\006F0101.D
Operator : Page Number : 1
Instrument : GC #2 Vial Number : 6
Sample Name : 4101627 ri1 Injection Number : 1
un Time Bar Code: Sequence Line : 1
Acquired on : 01 Nov 94 10:38 AM Instrument Method: WA-WATER.MTH
eport Created on: 01 Nov 94 11:01 AM Analysis Method : WA-WATER.MTH
ultiplier : 50
Sample Info : 100 ul
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= CREEK _ 18039 120th Avenue N.E., Suite 101 + Bothell, WA 98011-9508  {206) 481-0200 « FAX 485-2992
== East 11115 Montgomery, Suite B » Spokane, WA 89206-4776 (500 924-3200 » FAX 9248280

. ...-;i—:-..._*.—.g ANAL. l ICAL . 8405 S.W. Nimbus Avenue « Beaverton, OR 87008-7132  (503) 643-9200 » FAX 644-2202

L GeoEngineers. Inc. et Project ID: UNOCAL #5353, #0161-013-R69 =  Analyst Wﬁ?ﬁ‘mg
18410 154th Avenue N.E. Sample Matrix: Water . F.Shino &
edmond, WA 98052 " Analysis Method: WTPH-G .
ttention; Norm Purl - Units: ug/L (ppb) Analyzed: Oct 31, 1994§

R S R S

Reported: ~ Nov 7, 1994

HYDROCARBON QUALITY CONTROL DATA REPORT

ACCURACY ASSESSMENT : PRECISION ASSESSMENT

Laboratory Control Sample Sample Duplicate
Gasoling Range Gasoline Hange
Gasoline Gasoline ' Qrganics Qrganics
. Spike Conc. . o Sample
Added: 100 100 Number: 410-1612 410-1622
Spike Original _
Result: 74 . 80 Result: N.D. 160
% ' ' g Duplicate
Recovery: 74 Q0 ) Result: N.D. 160
Upper Control Relative
Limit %: 114 . 114 % Difference Q-5 0.0
Lower Control Maximum
Limit %: 55 55 RPD: 38 38

(-5 = RPD values are not reported at sample concentration levels <10 X the Reporting Limit.

NORTH CREEK ANALYTICAL Inc.[ % Recovery: Spike Result x 100
5 Spike Concentration Added
M ' Relative % Difference: Original Result - Duplicate Rasul{ x 100
Laura Dutton {Qriginal Result + Duplicate Result) / 2
Project Manager
4101612.GEO <3>
B - 107



' ZNORTH
= CREEK

b

18939 120th Avenue N.E., Suite 101 « Bothell, WA 98011-9508  (206) 481-9200 O-FAX 485-2992
East 11115 Montgomery, Suite B » Spokane, WA 99206-4776 (508} 924-3200 » FAX 924-8290
" 9405 S.W. Nimbus Avenue * Beaverton, OR S7008-7132 (503} 643-9200 + FAX 644-2202

A

ANALYTICAL

NN

A SN A R
‘GeoEngineers, [nc.

: 38410 154th Avenue N.E.
& Redmond, WA 958052

ttention: Norm Puri

A W\ A T Ao O SRR N N N R IR
Qllent Project 1D UNOGAL #5353, #9161-013-R69

A

R Ty
Oct 26,
Oct 31,

: Nov 7,

rolect Sampled:
Received:
Analyzed:

Sample Matrix: Water
Analysis Method: EPA 8020

First Sample #:  410-1612

oman oy st
i R

l BTEX DISTINCTION
Sample Sample Ethyi Surrogate
I Number Description Benzene Toluene Benzene Xylenes Recovery
pg/L Hg/L Hg/L Hg/L %
(ppb) {ppb) {ppb) {ppb}
l 410-1612 SMW3 N.D. N.D. N.D. N.D. 86
. - 410-1613 SMW-4 8,500 64 1,700 4,500 94
: 410-1614 MW-324 4,600 2,300 560 2,300 105
l 410-1615 MW-34 6,500 170 680 1,000 96
l 410-1616 MW-35 360 3.6 100 82 84
l 4101617 MW-36 1.2 N.D. N.D. N.D. 82
-410-1618 MW-37 14,000 30,000 4,400 26,000 81
10/26/94
410-1619 MW-40 20 0.53 0.77 2.0 S5-2
10/26/94
410-1620 MW-41 N.D. N.D. N.D. N.D. 80
410-1621 Mw-42 530 0.55 N.D. N.D. 101
10/26/94
Reporting Limits: . - 0.50 0.50 0.50 1.0

NORTH CREEK ANALYTICAL Inc.

Cbbrn it

Laura Dutton
Project Manager

4-Bromoflucrobenzene surrogate racovery control limits are 55 - 144 %,
Analytes reported as N.D. were not detected above the stated Reporting Limit.

Please Nots:
§-2 = The Surrogate Recovery for this sample cannot be accurately quantified due to interference
from cosluting organic compounds present in the sample.

4101612.GEQ <4>
B - 108



= CREEK : ' 18939 120th Avenue N.E., Suite 101 = Eothell, WA 96011-9508  (206) 481-9200 = FAX 485-2992
== Eas! 11115 Montgomery, Suite B » Spokane, WA §9206-4776  (509) 924-9200 « FAX 924-9290

= ZANALYTICAL 9405 S W. Nimbus Avenue « Beaverton, OR S7008-7132  (503) 643-9200 » FAX 644-2202

Iy

A R S A R R B R T O T R R
GeoEngineers, Inc. e Sient Project ID: . UNOGAL #5353, #9161-013-R69 S et 25, 1994
%8410 154th Avenue N.E. Sample Matrix: Water Oct 26, 1994
» Redmond, WA 98052 Analysls Method: EPA 8020 Oct 31, 1994
Attention: Norm Puri First Sample #:  410-1622 Nov 7, 1994

BTEX DISTINCTION
Sampie Sample Ethy! Surrogate
Number Description Benzene Toluene Benzene Xylenes Recovery
g/l pa/L pg/L Ha/L %
(ppb) (ppb) - (ppb) (ppb)
410-1622 Mw-43 a1 " N.D. N.D. 30 109
10/26/94
410-1623 MW-44’ N.D. N.D. N.D. N.D. 1M1
10/26/94
410-1624 MW-45 2,600 230 920 3,000 11
410-1625 MW-48 N.D. N.D. N.D. N.D. 100
410-1626 Mw-47 1.8 N.D. N.D. N.D, 101
410-1627 PW-1 1,300 190 150 550 103
BLK103194-| Method Blank N.D. ‘N.D. N.D. N.D. g8
BLK1031944 Method Blank N.D. N.D. N.D. N.D. 78
Reporting Limits: 0.50 0.50 0.50 1.0

4-Bromofluorobenzene surrogate recaovery control lirmits are 55 - 144 %.
Analytes reported as N.D. were not detected above the stated Reporting Limit.

NORTH CREEK ANALYTICAL Inc.

Laura Dutton

Project Manager
4101612.GEQ <5>
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CREEK - - . © 1B939 120th Avenue N.E., Suite 101 » Bothell, WA 98011-8508  (206) 481-9200 » FAX 485-2992
) N Easl 11115 Montgomery, Suite B » Spokane, WA 99206-4776  {509) 924-9200 » FAX 924-3290

ANALI l lCAL l 9405 5.W. Nimbus Avenue » Beaverton, OR 97008-7132  {503) 643-9200 » FAX 644-2202

R “mwm;mmmm%* g

T o e R R EERE e s LR
“Ciient Projact ID: UNOCAL #5353, 40161013065 = Andlyst: R Lister
"’8410 154th Avenue N.E. . Sample Matrix: Water F. Shino
“Redmond, WA 98052 ‘ Analysrs Method EPA 8020
% Attention: Norm Puri _ " Units: ug/L (ppb) Analyzed:  Oct 31, 1994
QC Sample #: 10-1621 , Reported Nov 7, 1994 .
SR mm,wmw 3 S SR

MATRIX SPIKE QUALITY CONTROL DATA REPORT

ANALYTE Ethyl

Benzena ' Toluene . Banzene Xylenes

Sampie Result: 530 o N.D. N.D. N.D.

Spike Conec.
Added: 10.0 10.0 10.0 30.0

Spike o . :
% Recovery: Q-3 S 107% 108% 108%

© Spike Dup. o
Resuit: Q-3 10.8 11.0 33.0

Spike
Duplicate . :
% Recovery: Q-3 108% 110% 110%

Upper Control
Limit %: 138 121 126 130
LLower Control

Limit %: : 57 78 83 77

Relative
°% Ditference: Q-3 1.0% 1.9% 1.9%

Maximum ]
RPD: . 9.0 - 9.0 13 20

NORTH CREEK ANALYTICAL Inc.[Fesse ot

' Spike o :
I ~ Resuit: Q3 - 107 . 10.8 324

Q-3 = The Spike Racovery ior this QC sample cannot be accurately calculated due to high

concentration of analtyts in the sample.
Q‘fa«xﬂ@ﬁ - n P

Laura Dutton
Project Manager

. : B - 110
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_——E C REEK , 18938 120th Avenue N.E., Suite 101 + Bothetl, WA 98011-9508  (206) 481-9200 + FAX 4852992
= East 11115 Monigomery, Suite B + Spokane, WA 99206-4776  (509) 924-9200 + FAX 924-9290

= AN AL! I 'CAL 9405 5.W. Nimbus Averwe » Beaverton, OR 97008-7132 (503) 543-6200 » FAX 644.2202

GeoEngineers, Inc. Cifont Projoct ID: UNOGAL #5353, #915131*3-369 sa"ﬁ’%“ﬁte“a"‘““““béf“as 1994’
8410 154th Avenue N.E. Sampie Matrix:  Water Received: - Oct 26, 1994"
Redmond, WA 98052 Analysis Method: WTPH-D Extended Extracted: - Oct 28, 1994;
Attention: Norm Puri First Sample #: . 410-1612 Analyzed:  Nov 2, 19943

e A TR SO LR

R +~“3‘~+--»

TOTAL PETROLEUM HYDROCARBONS - DIESEL RANGE EXTENDED

Sample Sample Diesel Heavy Qil Surrogate
Kumber Description Result Result Recovery
mg/L mg/L %
(ppmy) (Ppm;
410-1612 SMw-3 0.32 N.D. 65
410-1613 SMW-4 5.3 1.2 72
ya " D1
410-1614 MW-32A 1.1 1.0 60
' D-1
410-1615 MW-34 4.1 . 1.9 79
' D1
410-1616 MW-35 1.3 . - 1.2 97
D1
410-1617 MW-36 0.67 1.3 B5
.410-1618 MW-37 35 7.5 112
T 10/26/94 D1
410-1615 MW-40 2.9 26 81
10/26/94 D-1
410-1620 MW-41 0.50 N.D. 81
410-1621 MW-42 1.3 25 51
10/26/94
Reporting Limit: 0.25 0.75

2-Fluorobiphenyt surrogate recovery controf limits are 50 - 150%.
Extractable Hydrocarbons are quantitated as Diesel Range Qrganics (C12 - C24) and Heavy Oil Range Organics {>C24).
Analytes reported as N.D. were not detected above the stated Reporting Limit.

NORTH CREEK ANALYTICAL inc.

OZ veca DT

Laura Dutton
Project Manager
' 4101612.GEQ <7>
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' ' :=;__ CREE K - ' 18939 120t Avenue N.£., Suite 101 » Bothel, WA 96011-2508 {206} 481-0200 » FAX 485-2992 -
East 11115 Montgomery, Suile B « Spokane, WA 99206-4776  (508) 924-9200 » FAX 924-9290
' 9405 S.W. Nimbus Avenue + Beaverton, OR 97008-7132 ({503} 643-9200 = FAX 644-2202
S S
' ;ézoEng A “Client P&rgﬁact D" “UNOCAL #5383, #0161-013-R69  Sampled: Ot 25,
118410 154th Avenue N.E. Sample Matrix: Water Received: Oct 26,
: Redmond, WA 98052 Analysis Method: WTPH-D Extended Extracted: Oct 28,
l Attention: Norm Pusi : First Sample #:  410-1622 Analyzed
S e S
l : TOTAL PETROLEUM HYDROCARBONS - DIESEL. RANGE EXTENDED
Sample Sample Diesel Heavy Qil Surrogate
Number Description Result Resuft Recovery
mg/L mg/L %
{(ppro} {(ppm}
' 410-1622 MW-43 0.58 N.D. 81
: 10/26/94
410-1623 MwW-a4 .28 N.D. 68
' 10/26/94 '
. 410-1624 MW-45 1.0 N.D. 77
' _ CoB
. 410-1625 MWas 1.5 73 99
l . 410-1626 - MW-47 027 ~ - ND. 51
' BLK102894 Method Biank N.D. N.D. 81
l Reporting Limit: 0.25 0.75
- 2-Fluorabiphenyl surrogate recovery control timits are 50 - 150%.

Extractable Hydrocarbons are quantitated as Diesel Range Organics (C12 - C24) and Heavy (il Range Ocganics (> C24).
Anaiytes reported as N.D, were not detected above the stated Reporting Limnit.

NORTH CREEK ANALYTICAL Inc.

Q%WW—’

Laura Dutton
Project Manager

112 4101612.GEQ <8>
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Data File Name C: \HPCHEM\1\DATA\NOV0O1\028F1901.D
Operator : DAVE Page Number I
Instrument : PHILLIP Vial Number : 28
Sample Name : 410-1612 Injection Number : 1
Run Time Bar Code' Sequence Line : 19
Acquired on 02 Nov 94 11:34 AM Instrument Method: TPH1F.MTH
Report Created on: 03 Nov 94 11:10 AM Analysis Method : STD1F.MTH
B - 113



l = N @ B 0 0 Al
0 O O O 0 0 0
0 0 0 0 0 0 0 0
l O L !Ll 1 i [P 1 - L q] ] L L1 q] TR DO R | q] 1 1 I (ln el 1 1 q] | R DR TV | q] 1 L
' ‘ |
P e e
i -
0 ———— ’
. = 0
-_— e
e 0
—— h;
o —— 14970
ll e 16073 3
= ;
I = .
v .
0 o
' 0
L
II 82
Wl L
0 = 30217
HP'\‘_ —
lL 0
ata File Name : C:\HPCHEM\1\DATA\NOVO01\030F1901.D
Operator : DAVE Fage Number 1
nstrument : PHILLIP Vial Number : 30
ample Name : 410-1613 Injection Number : 1
un Time Bar Code: Sequence Line : 19
cquired on : 02 Nov 94 01:20 PM Instrument Method: TPH1F.MTH
eport Created on: 03 Nov 94 11:16 AM Analysis Method : STD1F.MTH

l B - 114



- Y {u R ] o o\
0 O 0 0 G o 0
0 1 o 0 ¢ U (] (3
O |L i L 1 1 ? 1 1 i’ 1 Ql 1 1 1 A Q‘ 1 1 I 1 Q‘ 1 1 1 i q] "l 1 1 ] (?.' 1 i I q] 1 1
L—— ]
s
1 &=
=
Ol & C
1 1]
| . 13547 g
0
0,
W -
0 o
0
Q
751
= 21541
W
O
Sk
C
Data File Name : C:\HPCHEM\1\DATA\NOV01\070R1601.D
Operator : DAVE Page Number : 1
Instrument : PHILLIP Vial Number : 70
Sample Name : 410-1614 Injection Number : 1
Run Time Bar Code Sequence Line : 16
Acquired on 02 Nov 94 07:11 AM Instrunent Method: TPH1F.MTH
Analysis Method : STD1F.MTH

Report Created on: 03 Nov 94 11:19 AM
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Data File Name : C:\HPCHEM\2\DATA\NOV0O4\007F0501.D
Operator : SBK Page Number HE
Instrument : ROBERT Vial Nunber )
Sample Name : 410-1615W Injection Number 1
Run Time Bar Code‘ Sequence Line Y
Acguired on 04 Nov 94 11:00 PM Instrument Method: TPH3F.MTH
'Report Created on: 05 Nov 84 02:54 PM Analysis Method : TPHLF.MTH

l B - 116



H m ()
o 9] O
0 0 0 0
O i lbu i 1 i (’)] 1 \ 1 L Q] 1 1 L 1 ql 1 1
g ———————— —]
_
=
£ —
e
P e eiinl
e — -
H_
0 _ :
= ’
E,é——— 0
= 465 "
0
f
0 "
0 o
gf:::::r— 0
£ g
525
W
0
S
0
Data File Name : C:\HPCHEM\2\DATA\NOV0O4\005F0501.D
Operator : SK Page Number L
Instrument : ROBERT Vvial Number : 5
Sample Name t 410-1616W Injection Number : 1
Run Time Bar Code Sequence Line : 5
Acguired cn 04 Nov 94 09:15 FPM Instrument Method: TPH3F.MTH
Report Created on: 05 Nov 94 02:49 PHM Analysis Method : TPH1F.MTH
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I Data File Name : C:\HPCHEM\1\DATA\NOVO1l\073R1601.D
Operator : DAVE Page Number : 1
Instrument : PHILLIF Vial Number : 73
I Sample Name : 410-1617 Injection Number : 1
Run Time Bar Code Sequence Line : 16
Acqguired on : 02 Nov 94 09:46 AM Instrument Method: TPH1F.MTH
' Report Created on: 03 Nov 94 11:32 AM Analysis Method : STD1F.MTH
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Data File Name : C:\HPCHEM\1\DATA\NOVO1\074R1601.D I
Operator : DAVE Page Number 1
Instrument : PHILLIP vial Number : 74
Sample Name : 410-1618 Injection Number 1 l
Run Time Bar Code: Sequence Line : 16
Acquired on : 02 Nov 94 10:40 AM Instrument Method: TPH1F.MTH
Report Created on: 03 Nov 94 12:10 PM Analysis Method STDMOlF.MTH'
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lData File Name : C:\HPCHEM\2\DATA\NOV04\006F0501.D
Operator SK : Page Number HE
Instrument ROBERT Vial Number : 6
lSample Name : 410-1619W Injection Number : 1
Run Time Bar Code. Sequence Line : 5
Acquired on 04 Nov 94 10:08 PM Instrument Method: TPFH3F.MTH
Report Created on: 05 Nov 94 02:51 PM Analysis Method TPH1F.MTH
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Data File Name : C:\HPCHEM\1\DATA\NOVO5\006F0501.D
Operator : 8K Page Number : 1
Instrument PHILLIF Vial Number I
Sample Name : 410-1620 Injection Number : 1
Run Time Bar Code. Sequence Line 1 5
Acquired on 0% Nov 94 04:29 PM Instrument Method: TPH1F.MTH
Report Created on: 05 Nov 84 07:14 PM Analysis Method : TPH1F.MTH
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IData File Name : C:\HPCHEM\1\DATA\NOV(01\077R1801.D
Operator : DAVE: Page Number : 1
Instrument : PHILLIP Vial Number : 77
'Sample Name t 410-1621 Injection Number : 1
Run Time Bar Code. Sequence Line T 18
Acquired on 02 Nov 94 02:14 PM Instrument Method: STDI1F.MTH
IReport Created on: 03 Nov 94 12:19 PM Analysis Method : STDMO1F.MTH
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Data File Name : C:\HPCHEM\1\DATA\NOV(05\051R0601.D
Operator : SK Page Number : 1
Instrument PHILLIP vial Number : 51
Sample Name 410-1622 Injection Number : 1
Run Time Bar Code. Sequence Line HEN
Acquired on 05 Nov 94 04:29 PM Instrument Method: TPH1F.MTH
Report Created on: 05 Nov 94 07:16 PM Analysis Method : TPH1F.MTH
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Data File Name : C:\HPCHEM\1\DATA\NOVC1\012F1001.D
Operator : DAVE Page Number s 1
Instrument : PHILLIP Vial Number T 12
' Sample Name : 410-1623 Injection Number : 1
Run Time Bar Code. Sequence Line =~ 1 10
Acquired on 01 Nov 84 (08:50 PM Instrument Method: TPH1F.MTH
lReport Created on: 03 Nov 94 12:28 PM Analysis Method : STDMOLlF.MTH
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Data File Name C: \HPCHEM\ 1\DATA\NOVO1\013F1001.D
Operator : DAVE Page Number : 1
Instrument : PHILLIP Vial Number : 13
Sample Name : 410-1624 Injection Number : 1
Run Time Bar Code. Seguence Line : 10
Acquired on 01 Nov 94 09:43 PM Instrument Method: TPH1F.MTH
Report Created on: 05 Nov 94 03:00 PM Analysis Method : TPH1F.MTH
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Data File Name : C:\HPCHEM\1\DATA\NOVO1\01l0F0201.D
Operator : DAVE Page Number 1
Instrument : PHILLIP Vial Number : 10
lSample Name : 410-1625 11X Injection Number : 1
Run Time Bar Code: Sequence Line : 9
Acqguired on : 01 Nov 94 07:58 PM Instrument Method: TPH1F.MTH
lReport Created on: 05 Nov 94 03:02 PM Analysis Method : TPH1F.MTH
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Data File Name : C:\HPCHEM\1\DATA\NOVO1\062R1001.D
QOperator : DAVE Page Number : 1
Instrument : PHILLIP Vial Number : 62
Sample Name : 410-1626 W Injection Number : 1
Run Time Bar Code: Sequence Line 10
Acguired on : 01 Nov 94 10:37 PM Instrument Method: BLK.MTH
Analysis Method : TPH1F.MTH

Report Created on:

05 Nov S4 03:04 PM
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_-'§ CREEK 18539 120th Avanue N.E., Suite 101 = Bothell, WA 83011-9508  (206) 481-9200 » FAX 485-2992
= East 11115 Montgomery, Suite B » Spokane, WA 99206-4776  (509) 924-9200 « FAX 924-9290

) " ANALI I 'CAL . 9405 5.W. Nimbus Avenug « Beaverion, OR 97008-7132  (503) 643-9200 » FAX 644-2202

i

HYDROCARBON ANALYSIS FOOTNOTES
XQLAMILXD&O_C&QMS - GASOLINE RANGE ORGANICS

G1 This sample appears to contain extractable diesel range organics.

2/94, Rev. 3

G2  The chromatogram for this sample does not resemble a typical gasoline pattern. Please refer to the sample
chromatogram.

G3 The total hydrocarbon result in this sample is primarily due to an individual compound(s) eluting in the volatile
hydrocarbon range. Identification and quantitation by EPA 8010, 8021 or 8240 is recommended.

G4 This sample contains compound(s) not identified as Benzene, Toluene, Ethyl benzene or Xylene.

G5 This sample appears to contain or be saturated with gasoline product.

EXTRACTABLE HYDROCARBONS - DIESEL RANGE ORGANICS
D1 This sample appeafs to contain volatile gasoline range organics.

D2  The hydrocarbons present in this éample resemble heavy, non-resolvable oil range organics. Quantitation by
TPH-Diesel Extended or TPH 418.1 is recommended.

D3  The hydrocarbon concentration result in this sample is partially due to an individual peak(s) eluting in the
~ diesel / motor il carbon range.

D4  The hydrocarbons present in this sample are a complex mixture of diesel range and heavy oil range organics.

D35 The hydlrocarbon result shown is an estimated (greater than) value due to the high concentration. Reanalysis is
being performed to yield a quantitative result. An amended report will follow.

D6 The sample chromatographic pattern does not resemble the fuel standard used for quantitation. A fuel fingerprint
1s advised.

D7  This sample appears to contain or be saturated with diesel product.
Qils and Lubricants

[ ]
TRPH 418.1

Diesel & Fuel Qils

Extractable Hydrocarbons (TPH-D)

Gasoline

[ ]
Volatile Hydrocarbons (TPH-G)

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

CARBON RANGE:
5678 91011121314151617 1819820 21 22 23 24 252627 28 29 30 31+

i il &N =l B B N E EE T B T S AaE B B ..



CREEK

18939 120th Avenue N.E., Suitz 101 » Bothell, WA 58011-9508

ANALYTICAL

East 11115 Montgomery, Suite B » Spckane, WA 89206-4776

(206) 481-9200 * FAX 485-2992
(509) 924-9200 * FAX 924-6290

9405 S.W. Nimbus Avenue » Beaverton, OR 97008-7132  (503) 643-9200 = FAX 644-2202

8410 154th Avenue N.E.
Redmond, WA 98052
Attention: Norm Puri

£

Client Project [of
Sample Matrix:
Analysls Method:
Units:

Water
WTPH-D Extracted: Oct 28, 1994
mg/L (ppm) Anatyzed:

HYDROCARBON QUALITY CONTROL DATA REPORT

ACCURACY ASSESSMENT PRECISION ASSESSMENT
Laboratory Control Sample Sample Duplicate
Diesel Range
Diesel Organics
Spike Conc. Sample
Added: 2.1 Number: 410-1491
Spike Original
Hesult: 1.7 Result: 0.87
% Duplicate
Recovery: B1 Result: 0.77
Upper Control Relative Relative Percent Difference values are not
© Limit %: 126 % Difference reported at sample concentration levels
less than 10 times the Detection Limit.
Lower Control Maximum
Limit %: 71 RPD: 39
NORTH CREEK ANALYTICAL Inc.] % Recovery: Spike Result x 100

Laura Dutton
Project Manager

Relative % Ditference:;

Spike Cencentration Added

Criginal Result - Duplicate Rasult x 100
{Qriginal Resull + Duplicate Result) / 2

B~ 129

4101612.GEQ «<9>



18939 120th Avenwe N.E., Suite 101 » Bothell, WA 98011-8508  (206) 481-9200 » FAX 485-2992.
East 11115 Montgomery, Suite B + Spokane, WA 99206-4776  (500) 824-9200 ¢ FAX 924-9290
9405 S.W. Nimbus Avenue « Beaverton, OR 97008-7132  (503) 643-9200 » FAX 644-2202

R P ‘W\ R : R ,..-..f’u‘ﬁm RS
oct D UNOCAL #5383, pled: Bt 26, 1994
410 154th Avenue N.E. Sample Matrix: Water : Received:  Qct 26, 1994
edmond, WA 98052 Analysis Method: EPA 413.2 (L.R) Extracted:  Nov 1, 1994
' ttention: Norm Puri First Sample #:  410-1627 Nov 1, 1994
l TOTAL OIL & GREASE
Sample Sample Sample Result i
Number Description mg/L
I (pPm)
l 410-1627 PW-1 - 1.8
l BLK110194 Method Blank N.B.
l Reporting Limit: 1.0

Analytes reported as N.D. ware not detected above the stated Reporting Limit.

' NORTH CREEK ANALYTICAL Inc.

C¥Zreca Drctln

Laura Dutton
Project Manager

' 4101612.GED < 10>
I B - 130




2NORTH

 ZCREEK

18939 120th Avenue N.E., Suite 101 » Bothell, WA 98011-8508  (206) 481-9200 + FAX 485-2992
East 11115 Montgomery, Suite B + Spokane, WA 89206-4776  (509) 924-9200 + FAX 924-6280

9405 S.W. Nimbus Avenue + Beaverton, OR 97008-7132  {503) 643-9200 * FAX 644-2202

=:2ANALYTICAL

v&.‘f»*‘*‘i&im A
GeoEngineers, inc.
1 8410 154th Avenue N.E.

: Redmond, WA 98052

= Attention: Norm Puri

*w&mmmréﬁmxw e
e

nt Project ID: UNOGAL #5353, #1
Sample Matrix; Water
Analysis Method: EPA 413.2 (L.R.)
Units: mg/L (ppm)

A

61.013.-R60

. Cooper

SR ERR

o L B e L A AL 5

At A T S

HYDROCARBON QUALITY CONTROL DATA REPORT

ACCURACY ASSESSMENT
Laboratory Control Sample
Oi and
Grease
Spike Cone.
Added: 4.1
Spike
Result: 4.3
%
Recovery: 106
' Uﬁaer Control
Limit %: 134

Lower Control
Limit %: G0

i

Nov 1, 199
Nov 1, 199
Nov 7, _199

PRECISION ASSESSMENT
Sample Duplicate
Ol and .
Grease
Sample :
Number: 410-1553
Original
Result: 1.1
Duplicate
Resuit; N.D.

Relative Relative Percent Difference values are not
% Difference reported at sample concentration lavals
less than ten times the Detection Umit.

Maximum
RPD: 45

NORTH CREEK ANALYTICAL Inc.

NG cco Tytone

Laura Dutton

% Recovary:

Relative % Difference:

Spike Result x 100
Spike Concentration Added
Qriginal Result - Duplicate Result x 100

(Original Result + Duplicate Result) / 2

Project Manager

4101612.GEQ <11>
B - 131
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