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September 1, 1995 Geotechnical,
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Geologic Services

Unocal CERT - Northern Region
P.O. Box 76
Seattle, Washington 98111

Attention: Dr. Mark Brearley, R.G.

Results of Ground Water Sampling
March and June 1995

Former Unocal Service Station 5353
Seattle, Washington

File No. 9161-013-R04

INTRODUCTION

This report summarizes the resuits of GeoEngineers’ ground water monitoring activities
conducted at and in the vicinity of Unocal Service Station 5353 during March and June 1995.
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 site layout 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.
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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
by and operated as a service station since 1965. The service station facility is currently active.
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 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 Avenue North and south beneath
Mercer Street.

A free product recovery system was installed at the site in June 1980. The recovery system
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 North, Mercer Street, Terry Avenue
North 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.

GeoEngineers File No. 9161-013-R04
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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 depth of approximately 35 feet in borings that extended to this depth,

GROUND WATER CONDITIONS

Ground water is present at depths 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.

SCCPE
The purpose of our ground water monitoring services at the site was to evaluate ground
water conditions beneath and in the vicinity of the site. The specific scope of our services during
this reporting period was as follows.
1.  Measure the depths to ground water in selected monitoring wells during the March 8 and
June 6, 1995 sampling visits, and calculate water table elevations relative to an assumed site
datum. Our field procedures are described in Attachment A,

2. Obtain ground water samples from monitoring wells MW-32A, MW-34 through MW-37,

MW-40 through MW-47, SMW-3 and SMW-4 on March 8 and June 6, 1995. 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 hydroca:bons by Ecology Method WTPH-D extended.

GROUND WATER SAMPLING

GROUND WATER ELEVATIONS

Ground water levels were measured in the well casings of monitoring wells MW-32A,
MW-34 through MW-37, and MW-40 through MW-47 on March 8 and/or June 6, 1995 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 8.2 to 12.4 feet on
March 8, 1995. The depths to water measured in the monitoring wells ranged from about 7.3
to 15.0 feet on June 6, 1995. Approximately 0.01 feet of free produét was measured in MW-37
on June 6, 1995. Free product was not observed in this well on March 8, 1995. Free product

GeoEngineers File No. 9161-013-R04
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was not encountered in other monitoring wells that were measured during this reporting period.
Ground water elevations and inferred ground water contours and flow direction based on the
March 1995 measurements are shown in Figure 3.

COMBUSTIBLE VAPOR CONCENTRATIONS

Combustible vapor concentrations were measured in the monitoring well casings on
March & and June 6, 1995 and are presented in Table 1.

Combustible vapor concentrations were generally consistent with concentrations measured
during previous monitoring events.

GROUND WATER SAMPLING AND ANALYSIS

GeoEngineers obtained ground water samples from monitoring wells MW-32A, MW-33,
MW-34 through MW-37, MW-40 through MW-47, SMW-3 and SMW-4 on March 8, 1995. We
obtained ground water samples from monitoring wells MW-34 thrbugh MW-37, MW-40 through
MW-47, SMW-3 and SMW-4 on June 6, 1995. Monitoring well locations are shown in
Figure 3. Each sample was submitted for laboratory analysis of BETX, and gasoline-, diesel-
and heavy ocil-range hydrocarbons. Sampling procedures are described in Attachment A.
Chemical analytical results are summarized in Table 2 and in Figure 4. The laboratory reports
and our review of the laboratory QA/QC program are included in Attachment B.

Dissolved-phase BETX constituents (benzene, ethylbenzene, toluene and xylenes) were
detected at concentrations exceeding the MTCA Method A ground water cleanup levels in the
samples obtained from monitoring wells MW-32A, MW-33, MW-34, MW-35, MW-37, MW-45
and SMW-4 during this reporting period. Benzene was detected at a concentration greater than
the MTCA Method A ground water cleanup level in the March and June 1995 samples from
MW-40, MW-42, MW-43 and MW-47. 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-33, MW-34, MW-35, MW-36, MW-37, MW-40,
MW-42, MW-43, MW-45, MW-46, MW-47, SMW-3 and SMW-4 during one or both sampling
events of this reporting period. However, the March 1995 results for the SMW-3 sample are not
consistent with previous results from this well and are not representative of actual conditions, in
our opinion.

DISCUSSION
Free product was present in MW-37 (located beneath Mercer Street south of the site) during
this reporting period, which is consistent with observed conditions during past reporting periods.
Free product was not observed in any other wells at the site, which is also consistent with
observed conditions during past reporting periods.  Petroleum-related ground water
contamination, primarily consisting of gasoline, is present beneath the site at concentrations

GeoEngineers File No. 9161-013-R04
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exceeding the MTCA Method A cleanup levels. The chemical analytical results obtained during
this reporting period are generally consistent with results obtained during previous reporting
periods, except for the March 1995 sample from SMW-3. It is our opinion the chemical
analytical results provided for the March 8, 1995 SMW-3 ground water sample event do not
represent actual conditions in the well. This opinion is based on visual inspection of the
chromatogram provided with the WTPH-D extended analysis of SMW-3 and comparison to
previous and subsequent ground water analytical results for SMW-3 and SMW-4. The results
of water level and combustible vapor concentration measurements in March and June 1995 were

similar to those obtained in previous monitoring events.

FUTURE MONITORING
We will continue monitoring and sampling the on- and off-site wells on a quarterly basis.
The next sampling event is scheduled for September 1995.

<« O »
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.

-

T ) Al g

Don E. Wyll
Staff Scientist

}?mazgaﬁisle, P.E.

Senior Engineer

James A. Miller, P.E.
Principal
DEW:DLC:JAM:cms
Document ID: 9161013.PR1

Attachments
Two copies submitted
cc:  Mr. Wally Moon
Washington State Dept. of Ecology
Northwest Regional Office
3190 - 160th Ave. S.E.
Bellevue, WA 98008-5452
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- TABLE 1

GROUND WATER ELEVATIONS AND
COMBUSTIBLE VAPOR CONCENTRATIONS

Water Depth Corrected Ground Combustible
From Water Vapor
Monitoring - Date Ground Surface Elevation® Concentration®
well' Measured (feet) {feef) (ppm)
MW-324 03/08/85 11.29 9.69 >10,000
06/06/85 - - -
MwW-33 03/08/95 11.16 9.73 <400
06/06/95 - - -
MW-34 03/08/95 11.62 10.08 <400
.D6/06/95 11.73 9.97 <400
MW-35 03/08/95 1067 8.60 800
06/06/95 10.67 9.60 700
MW-36 03/08/95 5.07 8.97 <400
06/06/95 7.92 10,12 <400
MW-37 03/08/95 11.94 9.24 >10,000
06/06/95 11.76 9.43% >10,000
MW-40 03/08/95 10,98 10.14 -
06/06/95 11.18 9.94 >10,000
MW-41 03/08/95 1472 12.48 -
06/06/95 15.02 12.18 6,000
MW-42 03/08/95 .45 10.91 -
06/06/95 9.37 10.99 >10,000
MW-43 03/08/35 11.35 9.94 -
06/06/95 11,45 9.84 4,200
MW-44 03/08/95 9.44 10.46 -
06/06/95 8.28 10.62 <400
MW.45 03/08/95 7.92 9.23 -
06/06/95 8.55 .86 >10,000
MW-46 03/08/95 8.00 8.91 >10,000
06/06/95 7.30 10.01 >10,000
MW-47 03/08/95 10.88 8.16 >10,000
06/06/95 10.91 8.13 600
SMW-3 03/08/95 10.24 - 800
06/06/95 10.23 - 300
SMW-4 03/08/95 8.14 - >10,000.
06/06/95 8.90 ~ >10,000

Document ID: 161013M1. WK1
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ATTACHMENT 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 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-33, MW-34
through MW-37, MW-40 through MW-47, SMW-3 and SMW-4 on March 8§, 1995. We obtained
ground water samples from monitoring wells MW-34 through MW-37, MW-40 through MW-47,
SMW-3 and SMW-4 on June 6, 1995. 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 smnpleé to the testing laboratory. The laboratory data sheets and
chain-of-custody records are provided in attachment B.

COMBUSTIBLE VAPOR CONCENTRATIONS

- We measured the combustible vapor concentrations in the monitoring wells on May 30,
1995 using a Bacharach TLV Sniffer calibrated to hexane. The measurements were obtained
from the wells casing using a 2-inch-diameter slip cap connected to the TLV Sniffer by rubber
tubing, The lower threshold of significance for the TLV Sniffer in this application is 400 ppm
(parts per million), or 3.6 percent of the lower explosive limit of hexane. The combustible vapor
concentrations measured on March 8 and June 6, 1995 are presented in Table 1.

GeoEngineers A-1 File No. 9161-013-R04
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ATTACHMENT 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, silrroga_te
recoveries, duplicates, matrix spike recoveries, matrix spike duplicate recoveries, blank spike
recoveries and blank spike duplicate recoveries to evaluate the vélidity of the analytical results.
The laboratory also uses data quélity 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 7
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:

WTPH-G/EPA Method 8020: Gasoline-range hydrocarbon and BETX results for
: sample MW-37 (June 1995} should be considered
estimated based on the high variability evidenced by the

results of the laboratory duplicate.

WTPH-D: (Extended Range) Diesel- - and heavy oil-range hydrocarbon results for
samples MW-41 and MW-45 (June 1995) should be
considered estimated because of surrogate recovery
exceptions.,

It is our opinion that the diesel- and heavy oil-
range - hydrocarbon results for sample SMW-3
(March 1995) do not represent actual conditions in the
well.

GeoEngincers B-1 File No, 9161-013-R04



| ZNORTH ..
' = CREEK : 18939 120th Avenue N.E., Suite 101 = Bothell, WA 98011-9508  (206) 481-0200 » FAX 485-2992
oo -== = : . East 11115 Montgomery, Suite B » Spokane, WA 99206-4776  (509) 924-9200 + FAX 924-8290
' —— ANALYTICAL 9405 5.W. Nimbus Avenue « Beaverton, OR 97008-7132  (503) 643-0200 » FAX 544-2202
gﬁ soEngineers, Inc. A ¥
8410 154th Avenue N.E. ' cuem Project #:  #9161-013-R69 .
' Redmond, WA 98052 Hecelved Mar 9, 1995
% Attention; Norm Puri NCA PrO]ect #: 8503152 , Reported: Mar 22, 1995%
%MW&%W*%M' R SRR S O e R

PROJECT SUMMARY PAGE

Laboratory Sample Sample Date
Sample Description Matrix Sampled
. Number o

B503152-01 MW-32A Water 3/8/95
B503152-02 MwW-33 Water 3/8/95
B503152-03 MWw-34 Water 3/8/95
B503152-04 MW-35 Water 3/8/95

B503152-05 MW-36 Water 3/8/95

B503152-07 | MW-40 Water .:3/8/95
B503152-08 MW-41 Wates 3/8/95
B503152-09 MWz Water  3/8/95
B503152-10 MwWa3 Water 3/8/95

B503152-11 MwW-44 - Water 3/8/95

 Tha results in this report apply to the samples analyzed in accordance with the chain of custody document.
This analytical report must be reproduced in its entirety.

l B503152-06 MW7 Water 3/8/95

NORTH CREEK ANALYTICAL Inc. -

p*awt D Lom

{_aura Dutton
Project Manager
i‘ 503152.6EQ <1>»



Z2NORTH

CREEK 18939 120th Avenue N.E., Suite 101 » Bothell, WA 98011-9508  (206) 461-8200 » FAX 4B5-2992
é'—-' E East 11115 Montgomery, Suite B » Spokane, WA 99206-4776  (509) 924-5200 » FAX 924-9290
ANALI I ICAL 8405 5.W. Nimbus Avenue * Beaverton, OR 87008-7132  {503) 643-9200 » FAX 644-2202
,\- e G R SO et ek s A a s ni_ e BAISoRtnaRAn A A S S A S N T e e e e e .- 4 H:-:d:-mmm
§8410 154th Avenue N.E. Client Project #: #9161—013—FI69 .k
£Redmond, WA 98052 Received:  Mar 9, 1995%
L Attention: Norm Puri NCA Project #: 8503152 | Reported: Mar 22, 19953
%’#ﬁmwmmm‘m B SN O R R T P SO R ’””’*%Wﬁwﬁmmm
PROJECT SUMMARY PAGE
Laboratory Sample Sample Date
- Sample Description Matrix Sampled
Number
B503152-12 MW-45 Water 3/8/95
B503152-13 MW-45 Water 3/8/95
B503152-14 MW-47 Water 3/8/95
B503152-15 SMW-3 Water ~ 3/8/95
~ B503152-16 - SMw-4 Water 3/8/95

The results in this report apply to the samples analyzed in accordance with the chain of custody document.
This analytical report must be reproduced in its entirety.

NORTH CREEK ANALYTICAL Inc. .

Y aca Duders
Laura Dutton

Project Manager '
503152.GEQ <2>

Ny Gy W @l



=NORTH

= CREEK 18939 120th Avenue N.E-, Suite 101 + Bothell, WA 98011-0508 (206} 481-9200 » FAX 485-2992

é—" East 11115 Momgomery, Suite B » Spokane, WA 99206-4776 (509} 924-9200 » FAX 924-3290
l ANALI I |CAL 9405 S.W. Nimbus Avenue » Beaverton, OR $7008-7132  {503) 643-9200 « FAX 644-2202

l R S S %%\%ﬁﬁ%&%& s

SR8 e AN SRS R RN ALY i

™ ¢ GeoEngineers, Inc. Cilent Pro]ecti UNOCAL Seattle, #5353 ?ampl A 8, 1995’?'*
. 8410 154th Avenue N.E. Sample Matrix:  Water Recelved:  Mar 9, 1995

B : Redmond, WA 98052 ' Analysis Method: WTPH-G Analyzed: Mar 13-14, 1995

A Attention: Norm Puri First Sample #:  BS03152-01 . Reported: Mar 22, 1995§

R S R

R T R s

i TOTAL PETROLEUM HYDROCARBONS-GASOLINE RANGE

Sample Sample Sample Surrogate
Number Description - Result Recovery

Ha/L %
(ppb)

B503152-01 MW-324 21,000 122

!

|

'. B503152-02 MW-33 5,900 130
. B503152-03 MW-34 8,200 107
i B5031 52-04 MW-35 2,600 109
I B503152-05 MW-36 N.D. 101
. B503152-06 MW.-37 : 34,000 112
B503152-07 MW-40 870 S-2
B503152-08 MW-41 N.D. _ g7

B503152-09 MW-42 130 6

B503152-10 MW-43 N.D. 103

: Reporting Limit: ' 50

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

NORTH CBEEK ANALYT[CAL Inc.[Piease Note:

§-2 = The Surrogate Recovery for this sample cannot be accurately quantified due to interference

Qﬁm @m’ﬁr;) from coeluting organic compounds present in the sample,

Laura Dutton
Project Manager
I 503152.GEQ <3»




18939 120th Avenue N.E., Sulte 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 « Beaverion, OR 97008-7132 {503} 643-9200 » FAX 644-2202

. eokn( nglneers, inc. ) Client Project ID:
& 8410 154th Avenue N.E. Sample Matrix:
;sRedmond WA 88052 Analysis Method:
gAttentlon Norm Puri First Sample #:

Water
WTPH-G

B503152-11
e R

Received: © Mar o 1995%

Analyzed: Mar 13-15, 1995

Reported: Mar 22, 19953
e e e e e

TOTAL PETROLEUM HYDROCAHBONS-GASOLINE RANGE

Sample Sample Sample Surrogate
Number Description Result Recovery
pg/L %
{ppb)
B503152-11 MW-44 N.D. 98
B503152-12 MW-4s 16,000 108
B503152-13 MW-46 N.D. 97
B503152-14 MW-47 N.D. 103
- B503152-15 SMW-3 N.D. 92
B503152-16 SMW-4 39,000 127
BLK031495 " Method Blank N.D. 94
Reporting Limit: 50

4-Bromofluarobenzene surrogate recovery control limits are 50 - 150 %.

Volatile Tatal Patroleum Hydrocarbons are quantitated as Gasoline Range Organics {toluene - dodecana).

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

NORTH CREEK ANALYTICAL Inc.

Cfacua Dr it

Laura Dutton
Project Manager

. BO31S52.GEC <4>
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=2NORTH .
= CREEK 18939 120th Avenue N.E., Suite 101 » Bothell, WA 93011-8508  (206) 481-3200 » FAX 485-2392

East 11715 Montgomery, Suite B « Spokane, WA 99206-4776  {509) 924-8200 = FAX 924-9200
== ANALYTICAL -

9405 S.W. Nimbus Avenue » Beaverion, OR 97008-7132 . {503) 643-9200 » FAX 644-2202

: st R Hager g%
Sample Matrix. Water &

F. Shino
gﬁedmond WA 98052‘ Analysis Method: WTPH-G =
3 Attention: Norm Puri 7 Units: ug/L (ppb) - : : Analyzed: Mar 13, 1995}
—— _— I~

HYDROCARBON QUALITY CONTROL DATA REPORT

ACCURACY ASSESSMENT PRECISION ASSESSMENT
Laboratory Controt Sample . Sample Duplicate
Gasoline Range
Gasoline Organics
Spike Conc. Sample )
© Added: 2,000 Number: 5503028-14
Spike Original
Resutt: 2,150 Result: N.D.
% "~ Duplicate
Recovery; 108 Result: N.D.
Upper Control Relative Relative Percent Difference values are not
Limit %: 114 % Difference reported at sample concentration levels
less than 10 times the Detection Limit.
Lower Control Maximuomn
Limit %: 55 RPD: 38
NORTH CREEK ANALYTICAL Inc.] % Recovery: Spike Result % 100
_ Spike Concentration Added
Y a0 ulirs | . -
Relative % Difference: Original Result - Duplicate Result x 100
Laura Dutton {Original Resuit + Duphcate Resull) / 2
Project Manager

503152.GEQ <5>

Mar 22, 1995



| ZNORTH -
== CREEK _ 18939 1201h Avenue N.E., Suite 101 « Bothell, WA 98011-9508 (206} 481-9200 + FAX 485-2092
é" = East 11115 Mantgomery, Suite B « Spokane, WA 99206-4776  (509) 924-9200 « FAX 924-8290
' AN ALYT ICAL 9405 S.W, Nimbus Avenue * Beaverton, OR 97008-7132  (503) 643-9200 » FAX 644-2202
. “'F'&W Qm%‘“‘\m T T B B D o A A D AR R : R e
eoEngineers, Inc. Client : CAL Seattle, #6353 S gampled: M
§841 0 154th Avenue N.E. ' Sample Matrix: Water : Received:

I#Redmond WA 98052 Analysis Method: EPA 8020 Analyzed: - Mar 13-14, 1995§

Mttenﬂon Norm Purl First Sample# 8503152-01 Reported:  Mar 22, 1995;
e G S S S o *&mmm&mwwwmm&wm%w%

l BTEX DISTINCTION
Sample Sample Ethyl Surrogate
' Number Description Benzene - Toluene Benzene Xylenes Recovery
pg/L ug/L pg/L pa/L %
(ppb) {ppb) (ppb) {ppb)
l B503152-01 MW-32A 5,800 1,700 990 2,000 121
B503152-02 MW-33 650 N.D. 320 420 17
(R.L. = 25)
I B503152-03 MW-34 2,400 1,500 250 1,300 109
B503152-04 MW-35 400 N.D. 120 93 109
' ‘ AL = 25) ,
~ B503152-05 MW-36 26 N.D. N.D. N.D. 106
' B503152-06 MW-37 3,100 2,400 1,200 6,700 113
l B503152-07 MW-40 1 N.D. 1 N.D. s-2
l B50315208  Mw.t 16 ~ ND. N.D. N.D. 95
B503152-09 MW-42 790 N.D. N.D. N.D. 94
. {R.L = 25) (RL = 25) {(R.L. = 50)
B503152-10 MW-43 25 N.D. N.D. N.D. 99
Reporting Limits: 0.50 0.50 0.50 1.0

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

I NORTH CREEK ANALYTICAL Inc.[Piease Note:
§-2 = The Surrogate Recovery for this sample cannot be accurately quantified due to interference

W—% from cosluting organic compounds present in the sample,

Laura Dutton
Project Manager

503152.GEO <6>



=NORTH

CREEK 18939 120th Avenue N.E., Suite 101 » Bothell, WA 98011-0508  (206) 481-9200 » FAX 485-2992

;"_—“ " East 11115 Montgomery, Suite B » Spokane, WA 89206-4776  (509) 924-9200 = FAX 924.9290
=2=EANALYTICAL -

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

GeoEngineers, Inc. o lent Project ID: - UNGGAL Seate, #5353 S
r<3410 154th Avenue N.E. Sample Matrix: - Water . Received: Mar 9, 1995 L 3
*'Redmond WA 98052 Analysis Method: EPA 8020 Analyzed:  Mar 13, 1995
- Attention: Norm Purt , First Sample # 8503152—11 Reported: Mar 22 10953
%?Ww S R SRR R SRR R R SRR S T e E S T R S N 3 SRt 5
BTEX DISTINCTION
Sample Sample Ethyl = Surrogate
Number Description Benzene Toluene Benzene Xylenes Recovery
ug/L pg/L Hg/L pa/L %
(ppb) (ppb) (ppb) (ppb)
B503152-11 MW-44 N.D. N.D. N.D. N.D. 93
B503152-12 MW-45 3,000 95 890 3.300 111
B503152-13 MW-46 N.D. N.D. N.D. N.D. 88
B503152-14 MW-47 5.3 N.D. N.D. N.D. 103
B503152-15 SMW-3 N.D. N.D. N.D. N.D. 86
B503152-16 SMw-4 13,000 N.D. 2,400 6,200 109
: (R.L = 250)
BLKO31395  Method Blank N.D. ND. ND. N.D. 89
Reporting Limits: 0.50 0.50 0.50 1.0

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

NORTH CREEK ANALYTICAL Ing.

Oy vun Dutlas

Laura Dutton
Project Managet

- 503152.GEQ <7>



| ZNORTH . -

__:_::é CREEK " 18839 120th Avenue N.E., Sutte 101 » Bothel, WA 98011-9508  (206) 4B1-8200 » FAX 485-2092

=3 East 11115 Montgomery, Suite B » Spokang, WA 99206-4776  (508) 824-8200 » FAX 924-9290

l == ANALYT'CAL 9405 S.W. Nimbus Avenue » Baaverton, OR 97008-7132  (503) 643-3200 » FAX 644-2202
& gmeers S e : o Analyst R H ager e
8410 154th Avenue N.E. Sample Matrix Water : F. Shino §
&Redmond WA 98052 Analysls Method: EPA 8020 ‘ %
- Attention: Norm Puri Units: pg/L (ppb) Analyzed: Mar 13, 19958
Qc Sample# 8503028-14 Reported: Mar 22, 1995%

%mww&w& S S e e R e e G A ST

MATRIX SPIKE QUALITY CONTROL DATA REPORT

Benzene Toluene Benzene Xylenes

l ANALYTE Ethyt

Sample Result: 53 N.D. N.D. N.D.
Spike Conc.
Added: 10.0 10.0 10.0 30.0
. Spike
Resutt: 17.6 11.2 11.3 39
l Spike
% Recovery: 123% 112% 113% 116%

l Spike Dup.

Resuit: 16.6 11.2 116 35.4
Spike
Duplicate
' % Recovery: 113% 112% 115% 118%
Upper Control
Limit %: 138 121 126 130
' Lower Control
Limit %: 57 78 83 77
l Relative
% Difference: 5.8% 0.0% 1.8% 1.4%
Maximum
RPD: 2.0 8.0 13 20
. NORTH CREEK ANALYTICAL Inc.]J% Recovsry: Spike Resulf - Sample Result T x 100

Spike Conc. Added

lgM«m Relative % Difference:; Spike Result - Spike Dup. Result x 100

Laura Dutton {Spike Result + Spike Dup. Result) / 2
Project Manager
l 503152.GEQ <85> -




ZNORTH
Z=CREEK

—
e
F———

=E2ANALYTICAL

18933 120th Avenue N.E., Suite 107 » Bothell, WA 98071-9508  (206) 1-181-9200 *» FAX 4B5-2992

9405 5.W. Nimbus Avenue * Beaverton, OR 97008-7132 {503} 643-9200 = FAX 544-2202

i

East 11115 Montgomery, Suite B * Spokane, WA 99206-4776  {509) 924-9200 » FAX 924-9290

S e R S wﬁ«’ﬁﬁﬁc Eﬂ%ﬂ-@% R e e RO @mﬁkﬁﬁﬁagﬂm‘%ﬁ‘&%ﬁﬁﬁ%W+ e
P ey o Projest D UNOCAL Soatls. #a353 Samplog: = "’K’Aar ﬁmg%x '
%

:?GeoEnglneers

18410 154th Avenue N.E. Sample Matrix: Water Received: Mar 9,
§~Fieclmoni:l WA 98052 Analysis Method: WTPH-D Extended BExtracted: Mar 13, 1
- Attention: Norm Puri First Sample #:  B503152-01 Analyzed: Mar 15, 1

5 Reported

TOTAL PETROLEUM HYDROCARBONS - DIESEL RANGE EXTENDED

Sample Sample Diesel Heavy Qil Surrogate
Number Description Resuit Resuft  Recovery
mg/L mg/L %
(ppm) (ppm)
B8503152-01 MW-32A 2.3 23 93
D-1
B503152-02 MW<33 1.4 2.0 70
‘ D-1
B503152-03 MW_34 1.1 0.48 87
D-1 ‘
850315204 MW-35 1.2 1.3 75
D1
B503152-05 MW-36 0.56 1.2 74
D1
B503152-06 Mw-37 3.2 1.4 82
D1
B503152-07 MW-40 2.6 26 79
D-1
B503152-08 MwW-41 N.D. N.D. 48, 84
B503152-09 MwW-42 0.67 _ 1.2 70
D-1
B503152-10 MW-43 0.65 24 75
D-1
Reporting Limit: 0.25 0.75

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

NORTH CREEK ANALYTICAL Inc [Fiease Note:

Laura Dutton

54 = The Surrogate Recovery for Sampie #8503152-08 is outside of methad established control limits,

Project Manager

503152.GEQ <9>

= g

_Mar 22, 1985



| ZNORTH

éé CREEK 18939 120th Avenue N.E., Suite 101 » Bothell, WA 98011-0508  (206) 481-9203 » FAX 485-2092
r— § East 11115 Montgomery, Suite B » Spokane, WA 99206-4776  (500) 524-9200 + FAX 924-5200
l === ANALI I ICAL 9405 S.W. Nimbus Avenue » Beaverton, OR 97008-7132 (503} £43-0200 = FAX 644-2202
T —
'gGeoEnglneers. nc. " Client ProjectTD?? UNOCAL Seattle, #5353 * Sam'%led: Mar 8?%3%5);
- 8410 154th Avenue N.E. Sample Matrix:  Water : Recelved: - Mar 9, 19955
s Redmond, WA 98052 Analysis Method: WTPH-D Extended BExtracted: Mar 13, 1995%%‘&
§§ : Attention: Norm Puri ' First Sample #:  B503152-11 ‘ Analyzed: Mar 15, 1995
i : Reported: . Mar 22, 19953
B T e e e Sy e s e S S s e B R S R S e A P R R R R e
. TOTAL PETROLEUM HYDROCARBONS - DIESEL RANGE EXTENDED
Sample Sample Diesel Heavy Qil Surrogate
I- Number Description Result Result  Recovery
mg/L mg/L %
(ppm) {ppm)
. B503152-11 MW-44 0.29 0.94 55
B503152-12 MW-45 1.5 1.1 42, 5-4
o D1
. B503152-13 MW-46 0.72 36 79
B503152-14 MW7 0.33 1.6 70
D1
l B503152-15 SMW-3 0.40 2.5 76
l B503152-16 SMwW-4 4.1 5.1 69
D1
l BLK031395 Method Blank N.D. N.D. 83
l] Reporting Limit: 0.25 0.75
I 2-Fluorebiphenyl surrogate recovery control limits are 50 - 150%.

Extractable Hydrocarbons are quantitated as Diesel Range Organics (C12 - C24) and Heavy Oil Range Organics (> C24).
Analytes reported as N.D. ware not detected above the stated Reporting Limit.

NORTH CREEK ANALYTICAL Inc.[Piease Note: .
S-4 = The Surrogate Recovery for Sample #B8503152-12 is outside of method established control limits.
P}ﬁwﬁ_@%ﬁ»—u
Laura Dutton

Project Manager
' 503152.GEO <10>
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I;ita File qullme : C:\HPCHEM\2\DATA\MAR14\062R0501.D
erator _ : TF Page Number : 1
istrument : BOB Vial Number : 62
mple Name : 503152-02 Injection Number : 1
un Time Bar Code: Sequence Line : 5
quired on : 15 Mar 95 08:15 AM Instrument Method: NEW3F.MTH
port Created on: 16 Mar 95 02:51 PM Analysis Method : NEW1R.MTH
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data File &gme : C:\HPCHEM\2\DATA\MAR14\063R0501.D
Jperator : TF Page Number : 1
Instrument : BOB © Vial Number s 63
Sample Name : 503152-03 ‘ Injection Number : 1
un Time Bar Code: Sequence Line : 5
dcquired on : 15 Mar 95 08:43 AM Instrument Method: NEW3F.MTH
report Created on: 16 Mar 95 (02:53 PM Analysis Method : NEW1R.MTH
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ata File rﬂme : C: \HPCHEM\Z\DATA\MAR14\064R0501 D
erator : TF Page Number : 1
Estrument : BOB Vial Number : 64
mple Name : 503152-04 Injection Number : 1
n Time Bar Code: Sequence Line : 5
guired on + 15 Mar 95 09:14 AM Instrument Method: NEW3F.MTH
port Created on: 16 Mar 95 02:55 PM Analysis Method : NEW1R.MTH
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ata File Nime : C:\HPCHEM\2\DATA\MAR14\065R0801.D
perator : TF Page Number s 1
nstrument : BOB Vial Number : 65
.ample Name : 503152-05 Injection Number : 1
un Time Bar Code: | Sequence Line : 8
.cquired on ' : 15 Mar 95 11:21 AM Instrument Method: NEW3F.MTH
:eport Created on: 16 Mar 25 02:56 PM Analysis Methed : NEW1R.MTH




| - 0 0 A
O 9] O 0
' 0 0 0 0 0
O IL 1 L t 1 q] 1 1 1 I Q] L 1 1 I q] 1 i L 1 q]
G
]
b
l g
. 0
0
Pl
H,
Hn
| 0
o
)lalta File Nq]ame : C:\HPCHEM\2\DATA\MAR14\066R0801.D
erator : TF Page Number 1
istrument : BOB Vial Number : 66
mple Name : 5031652-06 Injection Number : 1
wun Time Bar Code: Sequence Line : 8
quired on £ 15 Mar 95 11:53 AM Instrument Method: NEW3F.MTH
port Created on: 16 Mar 95 02:58 PM Analysis Method : NEW1R.MTH
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Data File ﬁgme : C: \HPCHEM\2\DATA\MAR14\067R0801 .D
Operator : TF Page Number < 1
Instrument : BOB Vial Number 1 67
Sample Name : 503152-07 &Y Injection Number : 1
Run Time Bar Code- , Sequence Line : 8
Acquired on 15 Mar 95 12:25 PM Instrument Method: NEW3F.MTH
Report Created on: 16 Mar 95 03:00 PM Analysis Method NEW1R.MTH
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‘ata File N(g.me : C:\HPCHEM\2\DATA\MAR16\019F1201.D
perator : TF ‘Page Number : 1
istrument : BOB Vial Number : 19
mple Name : 503152-08 Injection Number : 1
un Time Bar Code: Sequence Line : 12
guired on : 17 Mar 95 04:53 AM Instrument Method: NEW3F.MTH
port Created on: 17 Mar 95 03:17 PM Analysis Method : NEW1F.MTH
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Jata File bf'glme : C:\HPCHEM\2\DATA\MAR14\069R(801.D
Jperator : TF Page Number : 1
‘nstrument : BOB Vvial Number : 69
sample Name - : 503152-09 Injection Number : 1
wn Time Bar Code: Sequence Line : 8 :
\cquired on : 15 Mar 95 01l:28 PM Instrument Method: NEW3F.MTH
leport Created on: 16 Mar 95 03:03 PM Analysis Method : NEW1R.MTH
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: C:\HPCHEM\2\DATA\MAR14\070R1501.D
: TF Page Number : 1
: BOB Vial Numbexr : 70
: 503152-10 Injection Number : 1
Sequence Line : 15
15 Mar 95 06:48 PM Instrument Method: NEW3F.MTH
: 16 Mar 95 03:04 PM Analysis Method : NEW1R.MTH
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Jata File Nime C:\HPCHEM\2\DATA\MAR16\020F1201.D
Jperator : TF Page Number I
[Instrument : BOB Vial Number : 20
Sample Name : 503152-11 Injection Number : 1
un Time Bar Code: Sequence Line : 12
Acquired on : 17 Mar 95 05:25 AM Instrument Method: NEW3F.MTH
Report Created on: 17 Mar 95 03:18 PM : NEW1F.MTH

Analysis Method
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%ta File Mime C:\HPCHEM\ 2\DATA\MAR16\021F1201.D .
perator : TF Page Number HE
istrument : BOB Vial Number : 21
mple Name : 503152-12 Injection Number : 1
un Time Bar Code: Sequence Line 12
guired on : 17 Mar 95 05:56 AM Instrument Method: NEW3F.MTH
port Created on: 17 Mar 95 03:21 PM Analysis Method : NEW1F.MTH
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ata File ﬁgme : C:\HPCHEM\2\DATA\MAR14\073R1701.D
Jperator : TF Page Number |
nstrument BOB Vial Number : 73
jample Name : 503152-13 Injection Number : 1
un Time Bar Code: : Sequence Line : 17
\cquired on : 15 Mar 95 08:56 PM Instrument Method: NEW3F.MTH
eport Created on: 16 Mar 95 03:19 PM Analysis Method : NEW1R.MTH
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ta File &gme ¢ C:\HPCHEM\2\DATA\MAR14\074R1701.D
perator : TF Page Number : 1
strument : BOB Vial Number : 74
mple Name : 503152-14 Injection Number : 1
2un Time Bar Code Sequence Line : 17
gquired on : 15 Mar 95  09:28 PM Instrument Method: NEW3F.MTH
port Created on: 16 Mar 95 03:20 PM Analysis Method : NEW1R.MTH
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Data File Mime : C:\HPCHEM\2\DATA\MAR14\075R1701.D
Operator : TF : Page Number s 1
Instrument : BOB Vial Nunber : 75
Sample Name : 503152-15 Injection Number : 1
Run Time Bar Code: Sequence Line :t 17
Acquired on : 15 Mar 95 09:59 PM Instrument Method: NEW3F.MTH
Report Created on: 16 Mar 95 03:21 PM Analysis Method : NEW1R.MTH




a“rl

o1

ST

-
i
i
g
i
i
1
i
i
]
1
i
i
i
i
|

ta File ﬁgme
perator
istrument
mple Name :
wan Time Bar Code:

guired on :
port Created on:

1.508

13.145

14,695

-

TF
BOB
503152-16 5X

15 Mar 95 11:03 FPM
16 Mar 95 03:24 PM

C:\HPCHEM\ 2 \DATA\MAR14\077R1701.D

Page Number
Vial Number
Injection Number
Sequence Line

Instrument Method:

Analysis Method

C
]
U
"
0
o
|
H
e
0
A

1

77

1

17

NEW3F.MTH

NEW1R.MTH



= CREEK - ’ ) 18939 120th Avenue N.E., Suite 101 » Bothell, WA S8011-9508  {206) 481-9200 * FAX 485-2992
_5-____— § East 11115 Montgomery, Suite B * Spokane, WA 98206-4776 (509} 924-9200 = FAX 924-9290
= ANALI I ICA 9405 S.W. Nimbus Avenug » Beaverion, OR 970087132 (503) 643-8200 » FAX 644-2202

"HYDROCARBON ANALYSIS FOOTNOTES
2194, Rev.3

% GASOLINE RANGE ORGANICS

G1 This sample appears to contain extractable diesel range organics.
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 Jcompou.nd(s) eluting in the volatile
hydrocarbon range. Identification and guantitation 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 appears to contain volatile gasoline range organics.
D2 The hydrocarbons present in this sample 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 oil carbon range.
D4  The hydrocarbons present in this sample are a complex mixture of diesel range and heavy oil range organics.
D5  The hydrocarbon 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
is advised.
D7  This sample appears to contain or be saturated with diesel product.
Qils and Lubricants
[ 1
TRPH 418.1
Diesel & Fuel Oils
[ - ]
Extractable Hydrocarbons (TPH-D}
Gasoline
[ 'I

Volatile Hydrocarbons (TPH-G)

HYDROCARBON BOILING POINT RANGE

LOW LOW TO MEDIUM MEDIUM MEDIUM TO HIGH VERY HIGH

CARBON RANGE:
567 8910111213141516171819202122232425262728293031+
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= CREEK _ . 18939 120th Avenue N.E., Sulte 101 + Bothell, WA 98011-9508  (205) 481-9200 « FAX 485-2002
_=_—_-_ East 11115 Montgomery, Suite B » Spokane, WA 99206-4776  (508) 524-3200 » FAX 924-9290
F— AI\'A‘..‘I I ICAL 9405 S.W. Nimbus Avenue « Beaverton, OR 97008-7132  (503) 643-9200 » FAX §44-2202

SRR R RS s
l;sGeoEnglneers nc. . ; %
$8410 154th Avenue N.E. Sample Matrix: Water '
‘Redmond, WA 98052 Analysis Method: WTPH-D Extracted: Mar 13, 19951
gsgAttention: Norm Puri Units: mg/L (ppm) , Analyzed: Mar 15, 19953

@

Reported Mar 22 1995

l HYDROCARBON QUALITY CONTROL DATA REPORT
l ACCURACY ASSESSMENT PRECISION ASSESSMENT
Laboratory Control Sample Sample Duplicate
- Diesel Range . Digsel Range
' Diesel Organics Organics
Spike Conc. Sample
l Added: 21 Number: B503152-01 B503152-15
Spike Original ’
. Result: 2.1 Result: 23 0.40
oy ' Duplicate
. Recovery: 100 Result: 2.0 0.38
Upper Control , Relative Relative Percent Difference values are not
l Limit %: 119 % Difference reported at sarple concentration levels
less than 10 times the Detection Limit.
Lower Control : Maximum
Limit %: T4 RPD: . 44 44

' NORTH CREEK ANALYTICAL Inc.[” % Recovery: Spike Result . X 100

Spike Concentration Added
l : el Relative % Difference: QOriginal Result - Duplicate Result x 100
Laura Dutton {Original Result + Duplicate Result} 7 2

Project Manager
503152.GEO <11>
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= CREE K 18939 120th Avenue N.E.. Suite 107 » Botheti, WA 98011-9508 {206) 481-0200 » FAX 485-2052 '
== East 11115 Montgomery, Suite B + Spokane, WA 99206-4776

= {509) 924-9200 « FAX 924-8290
== ANAL' I ICAL 9405 5.W. Nimbus Avenue * Beaverion, OR 97008-7132  {503) 643-9200 » FAX 644-2202 l

""I 1

i GeoEngineers, Inc. rojec :

i 8410 154th Avenue N.E. Client Project : #9161-013-R04 :

: Redmond, WA 98052 A . Received: Jun 7, 199
i Attention; Norm Puri NCA Project #: 506122

PROJECT SUMMARY PAGE

Laboratory Sample Sample Date
Sample Description Matrix Sampled G@O E ngino ers '
Number '
JUN 23 1905
B506122-01 SMW-3 Water 6/6/95 ot /_27@ l
,,__HEJ._J .............. i, :Fj’
B506122-02 SMW-4 Water 6/6/95 ’ e o . l
B506122-03 MW-34 Water 6/6/95 '
B506122-04 MW-35 Water 6/6/95
B506122-05 MW-36 Water 6/6/95 '
B506122-06 MwW-37 Water 6/6/35 l
B506122-07 MW-40 Water 6/6/95 l
B506122-08 MW-41 Water 6/6/95 '
B506122-09 MW-42 Water 6/6/95
B506122-10 MW-43 Water 6/6/95 l
B506122-11 MW-44 Water 6/6/95 n

The results in this report apply to the samples analyzed in accordance with the chain of custody document.
This analytical report must be reproduced in its entirety.

NORTH CREEK ANALYTICAL Inc.

Laura Dutton

Project Manager 506122.GEO <1>



l CREEK 1883¢ 120th Avenue N.E., Suite 101 » Bothell, WA 98011-9508  (206) 481-9200 » FAX 485-2092
East 11115 Mongomery, Suile B + Spokane. WA 99206-4776  (509) 924-8200 » FAX 924-8260

ANALYTICAL 9405 S.W. Nimbus Avenue * Beaverton, OR 87008-7132  (503) 643-9200 » FAX 644-2262

llln

GeoEngmeers Inc. Pro;ect Name:  UNOCAL Seattie, #5353

8410 154th Avenue N.E. Client Project : #9161-013-R04

- Redmond, WA 98052 Received: Jun 7, 1995
IAttention Norm Puri NCA Pro;ect# B506122 . Reported:  Jun 20, 1995

PROJECT SUMMARY PAGE

Laboratory Sample Sample Date

Sample Description Matrix Sampled
Number '
B506122-12 MW-45 Water 6/6/95
B506122-13 MW-46 Water 6/6/95
B506122-14 MW-47 Water 6/6/95

e results in this report apply to the samples analyzed in accordance with the chain of custody document,
is analytical report must be reproduced in its entirety.

!
I
I
1
)
I
1
I
!
I
I
I;;

OHTH CREEK ANALYTICAL Inc.

f:a Dutton

Project Manager

506122.GEO <2>




=NORTH
= CREEK
==ANALYTICAL

18939 120th Avenue NLE., Suile 101 » Bbthell. WA 98011-8508 (206) 451-2200 « 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

I"“"h

9 , Inc. ;" UNOCAL Seattle, Sampled:  Jun'6, 1995
8410 154th Avenue N.E. Sample Matrix: Water Received: Jun 7, 1995
fRedmond, WA 98052 Analysis Method: WTPH-G Analyzed: Jun9-12, 1995:;

i Attentlon Norm Puri

First Sample #: ~ BSOg122-01 . Repored: Jun 20, 1995

TOTAL PETROLEUM HYDROCARBONS-GASOLINE RANGE

Sample Sample Sample Surrogate
Number Description Result Recovery I
Hg/L %
(ppb) ~
B506122-01 SMW-3 N.D. 89 l
B506122-02 SMW-4 41,000 106 l
B506122-03 MW-34 9,100 89 I
B506122-04 MW-35 _ 810 148
B506122-05 MW-36 N.D. 80 '
B506122-06 MW-37, VOA A 45,000 96 I
B506122-06 MW-37, VOA B 90,000 111 l
B506122-07 MW-40 1,500 150 l
B506122-08 MW-41 N.D. 77
Bs06122-08 MW-42 120 125 l
Reporting Limit: 50
4-Bromofluorobenzene surrogate recovery control limits are 50 - 150 %. I
Volatile Tota! Petroleurn Hydrocarbons are quantitated as Gasoline Range Organics (toluane - dodecana).
Analytes reported as N.D. were not detecled above the stated Reporting Limil, I
NORTH CREEK ANALYTICAL inc.
CYGetca Fretlm> I
Laura Dutton
Project Manager 506122.GEO <3> '



O 0 o 0
0 0 ] i t)
I O | L [ 2 'P 1 ‘P : 1 1 1 % i ’F 1
|| 01 g%i%
§.225
| N
I' 0
l} | 12.361
| - 14.494
o
N
i 0
lita File Name : C:\HPCHEM\2\DATA\060995\002F0101.D
erator : Page Number 1
instrument : GC#6 Vial Number 2
imple Name : gas std Injection Number : 1
Iin Time Bar Code: Sequence Line T 1

icgquired on
port Created on:
mple Info :

09 Jun 95 11:49 AM
09 Jun 95 12:13 PM
500 ng V-5ab

Instrument Method: WA-WATER.MTH

Analysis Method

: WA-WATER.MTH



CREEK 18939 120th Avenue N.E., Suite 101 « Bothell, WA 98011-9508 (206} 481-9200 = FAX 485-2992 E
East 11115 Montgomery. Suile B « Spokane, WA 99206-4776  {508) §24-8200 « FAX 924-9290

ANALYTICAL 9405 S.W. Nimbus :Avenue . Beavertonv. OR 97008-7132  {503) 643-9200 « FAX 544-2202 a

-

Jun 7. 1995
Jun 9-12, 1995
Jun 20, 1995

g y . s . .
{8410 154th Avenue N.E. Sample Matrix: Water Received:
.Redmond, WA 98052 Analysis Method: WTPH-G Analyzed:
EAttentlon Norm PUI’I First Samp|e #: BSOS)‘] 22-10

TOTAL PETROLEUM HYDROCARBONS-GASOLINE RANGE

Sample : Sample Sample Surrogate A
Number Description Result Recovery I
pg/l Yo
(ppb)
B506122-10 Mw-43 N.D. 92 I
B506122-11 MW-44 N.D. 87 : l
B506122-12 MW-45 8,100 : 93 '
B506122-13 MVY-46 N.D. 84
B506122-14 MW-47 73 90 '
BLK0O60995 Method Blank N.D. 91 l
|
Reperting Limit: ‘50

4-Bromofiuorobenzene surrogate recovery control limits are 50 - 150 %.
Volatile Total Petroleum Hydrocarbons are quantitated as Gasoline Range Organics (foluene - dodecane)
Analytes reported as N.D. wera not detected above the stated Reporting Limil.

I

NORTH CREEK ANALYTICAL Inc.
Q/C(/-a&_ Bu_,mt)

Laura Dutton

Project Manager 506122.GED <4>




icquired on

09 Jun 95 02:16 PM

Instrument Method

WA~WATER.MTH

I: = N W [
' 0] o 0 0
. 0 1 i i
l O [ 1 l % i N3 % ] 1 . L 'P k. ki 1 1 % 1
1 f
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i
l - 14.487
(n
0
] 0
1
'ﬂta File Name ¢ C:\HPCHEM\2\DATA\060995\007F0301.D
perator : Page Number : 1
pstrument GC#6 Vial Number : 7
‘mple. Name b506122~01 Injection Number : 1
n Time Bar Code Sequence Line : 3

port Created on

mple Info

09 Jun 85 02:40 PM
5 ml

Analysis Method

WA-WATER.MTH



Data File Name

C:\HPCHEM\2\DATA\060995\021F0701.D
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Jperator : Page Number 1
Instrument : GC#6 Vial Number : 21 l
Sample Name : b506122-02 dup Injection Number : 1 ‘
Run Time Bar Code: Sequence Line : 7
Acquired on : 09 Jun 95 09:09 PM Instrument Method: WA-WATER.MTH
Report Created on: 09 Jun 95 09:32 PM Analysis Method : WA-WATER.MTH
Multiplier : 100
Sample Info : 50 ul



l R N 0 A
0] 0 O 0]
0 N 0 il b
l O | ' L 1 ’P 1 A ! ‘? ' ’F 1 *P I
] "
l 8.236
i 0
I 11.169
i Le.047 12370
; 13.361
l N 14.500
’ fape
i o, 1050
1.4k
I 9
" T
i 0
1 ‘
!ata File Name : C:\HPCHEM\2\DATA\061295\015F0801.D
perator : Page Nunber : 1
strument : GC#6 Vial Number : 15
Emple Name : b506122-03 r2 Injection Number : 1
an Time Bar Code: - Seguence Line : 8
\cquired on £ 12 Jun 95 02:04 PM Instrument Method: WA-WATER.MTH
port Created on: 12 Jun 95 02:27 PM Analysis Method : WA-WATER.MTH
ltiplier : 100 :
sample Info : 50 ul
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data File Name : C:\HPCHEM\2\DATA\060995\011F0501.D
Jperator : Page Number : 1 ;
Instrument : GC#6 Vial Number : 11 I
Sample Name : b506122-04 Injection Number : 1
Run Time Bar Code: Sequence Line : 5 ‘
Acquired on : 09 Jun 95 04:14 PM Instrument Method: WA-WATER.MTH l
Report Created on: 09 Jun 95 04:38 PM Analysis Method : WA-WATER.MTH -
Sample Info : 5 ml
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‘ta File Name : C:\HPCHEM\2\DATA\060995\012F0501.D
perator : Page Number H
nstrument t GC#6 ' Vial Number : 12
Emple Name : b506122-05 Injection Number : 1

n Time Bar Code: Sequence Line : 5 S

wcquired on : 09 Jun 95 04:44 PM Instrument Method: WA-WATER.MTH
'port Created on: 15 Jun 95 01:16 PM Analysis Method : WA-WATER.MTH
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Data File Name : C:\HPCHEM\2\DATA\061295\028F1301.D
Jperator H Page Number : 1
Instrument : GC#6 Vial Number : 28
Sample Name : b506122-06 A Injection Number : 1
Run Time Bar Code: Sequence Line : 13
Acquired- on : 12 Jun .95 08:30 PM Instrument Method: WA~WATER.MTH
Report Created on: 12 Jun 85 08:54 PM Analysis Method : WA-WATER.MTH

Sample Info
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i'ata File Name : C:;\HPCHEM\2\DATA\061295\030F1501.D
Operator : Page Number H
nstrument : GC#6 Vial Number : 30
ample Name : b506122-06 B Injection Number : 1
un Time Bar Code: N Sequence Line = : 15 '
cquired on : 12 Jun 95 09:29 PM Instrument Method: WA-WATER.MTH
eport Created on: 12 Jun %5 (09:53 PM Analysis Method : WA-WATER.MTH
ltiplier : 100
Sample Info :

50 ul
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Jata File Name : C:\HPCHEM\2\DATA\060995\015F0701.D .
dperator 3 Page Number HEN R
Instrument : GC#é Vial Number : 15 '
Sample Name :" b506122-07 Injection Number : 1
un Time Bar Code: . Sequence Line s 7 ,
Acquired on : 09 Jun 95 06:12 PM Instrument Method: WA-WATER.MTH
Report Created on: 09 Jun 95 06:36 PM Analysis Method : WA-WATER.MTH .
fultiplier t 5 .
sample Info : 1 ml



Acguired on
.eport Created on
ample Info

09 Jun 95 06:41 PM
09 Jun 95 07:05 PM
5 ml

Instrument Method
Analysis Method

WA-WATER.MTH
WA-WATER.MTH
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'gata File Name : C:\HPCHEM\2\DATA\060995\016F0701.D
“Operator : Page Number : 1
nstrument : GC#6 Vial Number : 16
ample Name b506122~08 Injection Number : 1
un Time Bar Code Sequence Line s 7
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Jata File Name : C:\HPCHEM\2\DATA\060995\018F0701.D
Jperator : Page Number HN
Instrument : GC#6 Vial Number : 18
Sample Name : b506122-09 Injection Number : 1
un Time Bar Code: Sequence Line : 7
Acquired on ¢ 09 Jun 95 08:10 PM Instrument Method: WA-WATER.MTH
Report Created on: 09 Jun 95 08:33 PM Analysis Method : WA-WATER.MTH -
Sample Info : 5 ml
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perator : Page Number : 1
Instrument . : GC#6 Vial Number : 20
ample Name : b506122-10 Injection Number : 1
n Time Bar Code: Sequence Line : 7
ARcguired on : 09 Jun 95 08:39 PM Instrument Method: WA-WATER.MTH
eport Created on: 09 Jun 95 09:03 PM Analysis Method : WA-WATER.MTH
mple Info o Eml



Data File Name C: \HPCHEM\ 2 \DATA\060995\027F0901.D

LI T

h N W p l
0 0 0 0
0 3 0 0 o '
k. 1 % 1 i 1 * + -l i L P
0
0- |
H-—
0 '
2olay1 ' |
.| 14.500 |
m |
3 i
0 L
Jperator Page Number s 1 ,
Instrument : GC#6 Vial Number : 27 I
Sample Name : b506122-11 Injection Number : 1 7
Run Time Bar Code: Sequence Line : 9

Acquired on : 10 Jun %5 00:05 AM Instrument Method: WA-WATER.MTH
Report Created on: 10 Jun 95 00:29 AM Analysis Method : WA-WATER.MTH '
Sample Info : 5 ml :



Acquired on

12 Jun 95 04:01 PM

Instrument Method

WA-WATER.MTH
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strument : GC#6 Vial Number : 19
Emple Name : b506122-12 r2 Injection Number : 1
n Time Bar Code Sequence Line : 8

port Created on
ltiplier
Sample Info
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12 Jun 95 04:25 PM
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Analysis Method

WA-WATER.MTH
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Jperator : Page Number : 1
Instrument : GC#6 Vial Number : 9
Sample Name : b506122-13 ri Injection Number : 1
Run Time Bar Code: Sequence Line -
Acquired on ¢ 10 Jun 85 02:49 PM Instrument Method: WA-WATER.MTH
Report Created on: 10 Jun S5 03:13 PM : WA-WATER.MTH

Sample Info

5 ml reshot

Analysis Method
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erator : Page Number 1
rpstrument GC#6 Vial Number : 31
imple Name : b506122-14 Injection Number : 1
n Time Bar Code: Sequence Line : 11
\cquired on : 10 Jun 95 02:03 AM Instrument Method: WA-WATER.MTH
port Created on: 10 Jun 95 02:27 AM _ Analysis Method : WA-WATER.MTH
mple Info : 5 ml



ZNORTH | |
= CREEK 18939 120th Avenue N.E., Suite 101 = Bothel, WA $8011-6508  (206) 481-9200 » FAX 485-2992

_é- — East 11135 Montgomery, Suite B » Spokane, WA 99206-4776  (509) 924-9200 + FAX 824-0200
—_—= ANALI I ICAL 9405 S.W. Nimbus Avenue * Beaverion, OR 97008-7132  (503) 643-9200 « FAX 644-2202 '

8410 154th Avenue N.E. Sample Matrix: Water - F Shino
i Redmond, WA 98052 Analysis Method: WTPH-G : i
' Attention: Norm Puri - Units: pg/l (ppb) ' Analyzed: Jun 9-12, 19955‘

Reported:  Jun 20, 1995:

HYDROCARBON QUALITY CONTROL DATA REPORT

ACCURACY ASSESSMENT : PRECISION ASSESSMENT
L.aboratory Control Sample ' ' Sample Duplicate

Gasoline Hange Gasollné Hange

Gasoline Organics Organics .

Spike Conc. Sample
Added: 100 : Number: B506122-02 B506122-14
Spike Original
Result; a9 Result: 41,000 73 l‘
% " Duplicate -
Recovery: 99 Result: 43,000 56
Upper Control Relative
Limit %: 132 % Difference: 48 Q-5
Lower Control : . Maximum
Limit %: 56 RPD: 50 50

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

NORTH CREEK ANALYTICAL Inc.[ % Recovery: Spike Result % 100
S Spike Concentration Added
_ Relative % Difference: ' Original Result - Duplicate Result x 100
Laura Dutton {Original Result + Duplicate Result) / 2

Project Manager :
506122.GEO <5>



' _:' NORTH
= CREEK
=EANALYTICAL

18939 120th Avenue N.E., Suite 101 » Bothell, WA 98011-9508  (208) 481-9200 » FAX 485-2902
East 11115 Montgomery, Suite B « Spokane, WA 99206-4776  (509) 924-9200 » FAX 924-9250
9405 S.W. Nimbus Avenue * Beaverion, OR 97008-7132  (503) 643-9200 + FAX B44-2202

||I||l

Client Project ID:  UNOCAL Seattle, #

#8410 154th Avenue N.E. Sample Matrix; Water Received:
. Redmond, WA 98052 Analysis Method: EPA 8020 Analyzed:
lAttent:on Norm Pun _ First Sample #:  B506122-01 Reported:

l BTEX DISTINCTION
Sample Sample Ethyl Surrogate
Number Description Benzene Toluene Benzene Xylenes  Recovery
l ' Mg/l Mg/l Hg/L pg/L %
(ppb) {ppb) {ppb) (ppb)
I B506122-01 SMW-3 N.D. N.D. N.D. N.D. 96
I B506122-02 SMW-4 9,400 44 2,700 4,900 106
B506122-03 MW-34 4,200 1,000 330 1,200 98
l B506122-04 MW-35 62 1.4 27 36 120
' B506122-05 MW-36 1.0 N.D. N.D. N.D. 96
' B506122-06  Mw-37, VOAA 3,700 2,400 1,300 7,900 103
' B506122-06 MW-37, VOA B 5,100 6,000 2,400 14,000 108
l B506122-07 MW-40 6.8 4.3 4.1 21 133
B506122-08 MW-41 N.D. N.D. N.D. N.D. 88
l B506122-09 MW-42 500 0.59 N.D. N.D. 107
l?eporting Limits: , 0.50 0.50 0.50 1.0

Fomoﬂuorobenzene surrogate recovery control limits are 59 - 144 %.
Analytes reported as N.D. were not delected above the slated Reporting Limit.

l‘IORTH CREEK ANALYTICAL Inc.
iécm- Dt

aura Dutton
Project Manager

506122.GEO <6>



=NORTH

== CREEK 18939 120th Avenue N.E., Suile 101 + Botheli, WA 98011-8508  (205] 481-3200 » FAX 485-2002
__;_— E East 11115 Montgomery, Suite B » Spokane, WA B3208-4776  (509) 924-8200 + FAX 024.9290
r—— AN ALI I I CAL 9405 S.W. Nimbus Avenue » Beaverton, OR 97008-7132  [503) 643-9200 = FAX 644-2202

oEngineers,

’ . ] . p . )

: 8410 154th Avenue N.E. Sample Matrix: Water Received: Jun 7, 1995::
: Redmond, WA 88052 Analysis Method: EPA 8020 Analyzed:. Jun 9-12, 19953
£ Attention: Norm Puri ~ First Sample #: Reported:

_ _J_un 20, 199

BTEX DISTINCTION
Sample Sample Ethyl Surrogate
Number Description Benzene Toluene Benzene Xylenes Recovery
pg/L Hg/L Ho/L pol - %
(ppb) (ppb) (Ppb) (ppb)
B506122-10 MW-43 8.2 N.D. N.D. N.D. a7
B506122-11 MW-44  ND. N.D. N.D. 16 95
Bs06122-12 MW-45 1,700 10 500 1,500 102
B506122-13 MW-46 N.D. N.D. N.D. N.D. 94
B506122-14 MW-47 15 0.59 N.D. 2.3 86 '
BLK0OB0S95 Method Blank N.D. N.D. N.D. N.D. a5 l
' Reporting Limits: 0.50 0.50 0.50 1.0
4-Bromofluorobenzene surrogata recovery control limits are 58 - 144 %. u
Analytes reported as N.D. were not detected above the stated Reporting Limit.,
NORTH CREEK ANALYTICAL Inc. l
Laura Dutton
Project Manager 506122.GEQ <7> l



ZNORTH

18939 120th Avenue N.E., Suite 101 » Bothell, WA 98011-9508
Easl 11115 Montgomery, Suite B » Spokane, WA 93208-4776
9405 5.W. Nimbus Avenue » Beaverton, OR 87008-7132

LYTICAL

{206) 481-9200 « FAX 485-2892
(509) 924-9200 » FAX 924-3290
(503} 643-9200 « FAX 644-2202

ZE2ANA

8 GeoEngineers, Inc. " Client Project ID: UNOCAL Seattie, #5353 Analyst: B. Christiieb
. 8410 154th Avenue N.E. Sample Matrix: Water F. Shino
< Redmond, WA 398052 Analysis Method: EPA 8020 -

: Attention: Norm Puri Units: pg/L. (ppb) Analyzed: Jun 9, 1995
e e O SAMPle #: BS06122:01 Reported: ~ Jun 20, 1995
l MATRIX SPIKE QUALITY CONTROL DATA REPORT
ANALYTE Ethyl
Banzene Totuene Banzene Xylenes
l Sample Result: N.D. N.D. N.D. N.D.
Spike Conc.
I Added: 10.0 10.0 10.0 30.0
Spike
. Result: 8.9 8.3 9.6 29.6
Spike
% Recovery: 89% 93% 96% 99%
l Spike Dup.
Result: 9.0 9.4 9.9 30.2
l Spike
Duplicate
" % Recovery: 20% 94% 99% 101%
-~ Upper Control
Limit %: 115 116 122 122
' Lower Control
Limit %: 82 . 81 85 85
! Relative
% Difference: 1.1% 1.1% 31% 2.0%
i Maximum .
RPD: 16 16 16 17
ORTH CREEK ANALYTICAL Inc.[% Recovery. Spike Result - Sample Result % 100
e ; Spike Conc. Added
' Relative % Diﬁerence: Spike Result - Spike Dup. Result x 100
aura Dutton : {Spike Raesull + Spike Dup. Result) /2

Project Manager

505122.GEO <B>



CREEK 18938 120th Avenue N.E.. Suite 101 + Bothell, WA 98011-9508  (206) 481-9200 » FAX 485-2992
E East 11115 Montgomery, Suite B « Spokane, WA 99206-4776  (509) 924-9200 » FAX 924-0260
—_— A'“AALi| I ICAL 8405 S.W. Nimbus Avenue » Beaverton, OR 97008-7132  (503) 643-0200  FAX £44-2202 l

GeoEngineersslnc' ---------- B Sl . L : : i '
8410 154th Avenue N.E. Sample Matrix: Water Received: Jun 7, 1595:
i Redmond, WA 98052 Analysis Method: WTPH-D Extended Extracted: Jun 12, 1995

i Attention: Norm Puri First Sample #: B506122-01 Analyzed: Jun 14-19, 1995¢
: : Jun 20, 1995
TOTAL PETROLEUM HYDROCARBONS - DIESEL RANGE EXTENDED l
Sample Sample Diesel Heavy Qil Surrogate
Number Description Result Result Recovery I
mg/L mg/L %
(Ppm) (ppm}
B506122-01 SMW-3 N.D. N.D. BS l
B506122-02 SMW-4 5.5 N.D. 118
' D-1
B506122-03 MW-34 2.3 N.D. B6
’
B506122-04 MW-35 1.0 0.93 72
D-1 l
B506122-05 MW-36 N.D. N.D. 74
B506122-06 MW-37 4.6 2.5 67 l
D-1
B506122-07 MW-40 2.3 1.6 60 '
B506122-08 , MW-41 N.D. N.D. 78 l
B506122-09 MW-42 0.2 1.5 84
B506122-10 MW-43 0.69 15 87 l
| Reporting Limit: 0.25 0.75
2-Fluorobiphenyl surrogate recovery control limits are B0 - 150%. l
Extractable Hydrocarbons are quantitated as Diese} Range Crganics {(G12 - C24) and Heavy Qil Range Organics (>C24).
Analytes reported as N.D. were not detected above the stated Reporting Limit. l
NCRTH CREEK ANALYTICAL [nc.
ST I I ]
Laura Dutton
Project Manager _
506122.GEQ <8> '
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fhta File Name : C:\HPCHEM\2\DATA\JUN13\029F1301.D
Jperator : TAG Page Number : 1
strument : BOB Vial Number : 29
Emple Name : 506122-01W Injection Number : 1
wn Time Bar Code: ' Sequence Line ¢ 13
icquired on : 14 Jun 95 08:03 AM Instrument Method: TPHD.MTH
port Created on: 15 Jun 95 12:56 PM Analysis Method : TPHD.MTH
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Data File Name
Operator
Instrument
Sample Name
Run Time Bar Cocde:
Acquired on :
Report Created on:

“a E2¥ 4% 4w

C:\HPCHEM\2\DATA\JUN13\031F1501.D

TAG Page Number t 1

BOB Vial Number : 31

506122-02W 5X Injection Number : 1
Sequence Line : 15

14 Jun 95 10:01 AaM Instrument Method: TPHD.MTH

15 Jun 95 12:58 PM Analysis Method : TPHD.MTH
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Iata File Name : -C:\HPCHEM\2\DATA\JUN13\031F1501.D
Operator : TAG Page Number HE
nstrument : BOB Vial Number : 31
lample Name : 506122-02W 5X Injection Number : 1
un Time Bar Code: Sequence Line : 15
Acquired on : 14 Jun 95 10:01 AM Instrument Methcd: TFHD.MTH
eport Created on: 15 Jun 55 12:59 PM Analysis Method : TPHD.MTH
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Data File Name C:\HPCHEM\2\DATA\JUN13\032F1601.D
Jperator : TAG Page Number : 1
Instrument : BOB ' : Vial Number : 32
Sample Name : 506122-03W 5X% Injection Number : 1
Run Time Bar Code: Sequence Line : 16
Acquired on : 14 Jun 95 10:41 AM Instrument Method: TPHD.MTH
Report Created on: 15 Jun 95 01:01 PM Analysis Method : TPHD.MTH
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lata File Name ¢ C:\HPCHEM\2\DATA\JUN13\032F1601.D
Operator : TAG Page Number : 1
tnstrument : BOB Vial Number : 32
ample Name : 506122-03W 5X Injection Number : 1
Run Time Bar Code: Sequence Line : 16 .
cquired on : 14 Jun 95 10:41 AM Instrument Method: TPHD.MTH
‘eport Created on: 15 Jun 95 01:02 PM Analysis Method : TPHD.MTH
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Data File Name : C:\HPCHEM\2\DATA\JUN13\033F1601.D
Jperator : TAG Page Number t 1
Instrument : BOB Vial Number : 33
Sample Name : 506122-04W Injection Number : 1
Run Time Bar Code: ‘ Sequence Line : 16
Acgquired on :°14 Jun 95 11:20 AM Instrument Method: TPHD.MTH
Report Created on: 15 Jun 95 01:03 PM Analysis Method : TPHD.MTH
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C: \HPCHEM\2\DATA\JUN13\033F1601.D
TAG Page Number t 1
BOB Vial Number : 33
506122-04W Injection Number : 1
Sequence Line : 16
14 Jun 95 11:20 AM Instrument Method: TPHD.MTH
15 Jun 95 01:04 PM Analysis Method : TPHD.MTH
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Data File Name : C:\HPCHEM\2\DATA\JUN15\005F0501.D
Operator : TF Page Number : 1
Instrument : BOB Vial Number 1 5
Sample Name : 506122~-05W Injection Number : 1
Run Time Bar Code: Sequence Line : 5
Acquired on : 15 Jun 95 08:50 PM Instrument Method: TPHDX.MTH
Report Created on: 16 Jun 95 07:28 AM Analysis Method ‘- : TPHE.MTH
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data File Name : C:\HPCHEM\2\DATA\JUN15\007F0501.D
Jperator : TF Page Number : 1
Instrument : BOB Vial Number 1 7
sample Name : 506122-07W Injection Number : 1
un Time Bar Code: ' Sequence Line : 5
Acquired on : 15 Jun 95 10:13 PM Instrument Method: TPHDX.MTH -
16 Jun 95 07:31 AM Analysis Method : TPHE.MTH
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15 Jun %5 01:07 PM Analysis Method : TPHD.MTH
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Data File Name ¢ C:\HPCHEM\2\DATA\JUN15\008F0701.D
Jperator : TF Page Number : 1
Instrument : BOB Vial Number : 8
Sample Name : 506122-09W Injection Number : 1
Run Time Bar Code: Sequence Line 2 7
Acquired on : 15 Jun 95 11:32 PM Instrument Method: TPHDX.MTH
Report Created on: 16 Jun 95 07:32 AM Analysis Method : TPHE.MTH
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15 Jun 95 01:23 PM Analysis Method :
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Operator : TF Page Number : 1
Instrument : BOB Vial Number : 10
Sample Name : 506122-11W Injection Number : 1
Run Time Bar Code: Sequence Line : 7 -
Acquired on : 16 Jun 95 00:50 aM Instrument Method: TPHDX.MTH
Report Created on: 16 Jun 95 07:34 AM Analysis Method : TPHE.MTH
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!ample Name : 506122-12W Injection Number : 1
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t 14 Jun 95 07:51 PM Instrument Method: TPHD.MTH
15 Jun 95 01:26 PM Analysis Method : TPHD.MTH
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Operator : TAG Page Number : 1
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Sample Name : 506122~12W Injection Number : 1
Run Time Bar Code: Sequence Line : 23
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Report Created on: 15 Jun 95 01:29 PM Analysis Method : TPHD.MTH
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__" NORTH . |
= CREEK 18939 1201h Avenue N.E., Suite 101 + Bothell, WA 58011-9508  {206) 481-8200 » FAX 485-2992
I = E2ANALYTICAL 9405 5., Nimbus Avenue » Beaverton, OR §7008-7132  (503) 643-0200 » FAX 644-2202
HYDROCARBON ANALYSIS FOOTNOTES

East 11115 Mantgomery, Suite B » Spokane, WA 99206-4776  (509) 924-3200 ¢ FAX 824-8290
IVQLATILE HYDROCARBONS - GASOLINE RANGE ORGANICS

2/94, Rev. 3

lG 1 This sample appears 1o contain extractable diesel range organics.

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

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

G4 This sample contzins compound(s) not identified as Benzene, Tolﬁene, Ethyl benzene or Xylene.
lG 5 This sample appears to contain or be saturated with gasoline product.

lEXTRAﬂ:TABLE HYDROCARBONS - DIESEL RANGE ORGANICS

D1 This sample appears to contain volatile gasoline range organics.

lD 2 The hydrocarbons present in this sample resemble heavy, non-resolvable oil range organics. Quantitation by
TPH-Diesel Extended or TPH 418.1 is recommended.

l) 3 The hydrocarbon concentration result in this sample is partially due to an individual peak(s) eluting in the
diesel / motor oil carbon range.

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

D5 The hydrocarbon result shown is an estimated (greater than) value due to the high concentrat:on Reanalysis is
l being performed to yield a quantitative result. An amended report will follow.

D6  The sample chromatographic partern does not resemble the fuel standard used for quanmanon A fuel ﬁngerprmt
I 1s advised.

D7 This sample appears 1o contain or be saturated with diesel product.
Oils and Lubricants

[ ]
TRPH 418.1 ‘

Diesel & Fuel Oils

Extractable Hydrocarbons (TPH-D)

(- ]
Volatile Hydrocarbons (TPH-G)

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

Gasoline

CARBON RANGE:
. 67 8 91011121314151617 18192021 222324252627 28293031+



18839 120th Avenuve N.E., Suite 101 » Botnell, WA 980119508  (206) 481-9200 » FAX 485-2992

_é— E East 11115 Monigomery, Suite B « Spokane, WA 99205-4775  (509) 924-3200 « FAX §924-8200
= AN AL" I l CAL 8405 S.W. Nimbus Avenue + Beaverton, OR 97008-7132  (503) £43-0200 « FAX 544-2202
Ei;:Gec:Er]gima-ers, Inc. Client Project ID:  UNOCAL Seattie, #5353 Sampled: Jun 6, 1995;;l
: 8410 154th Avenue N.E. Sample Matrix: Water : Received: Jun 7, 1995;;5
: Redmond, WA 98052 Analysis Method: WTPH-D Extended Extracted:  Jun 12, 1995::
i Attention: Norm Puri First Sample #: B506122-11 . _ Analyzed: Jun 14-19, 1995
: Reported:  Jun 20, 1995_;_'
TOTAL PETROLEUM HYDROCARBONS - DIESEL. RANGE EXTENDED '
Sample Sample . Diesel Heavy Oil Surrogate
Number Description Result Result Recovery l
: mg/L mg/L %
{(ppm) (ppm)
B506122-11 MW-44 N.D. 0.82 S-1 I
B506122-12 MW-45 1.0 0.58 76
D-1
B506122-13 MW-46 N.D. 1.4 55 l
B506122-14 MW-47 0.38 0.78 76 '
BLKO61295 Method Blank N.D. N.D. 82 l
Reporting Limit: 0.25 0.75
2-Fluorobipheny! surrogate recovery contro! limits are 50 - 150%. ) l
Extractable Hydrocarbons are quantitated as Diesel Range Organics {C12 - C24) and Heavy Qil Range Organics (>C24).
Analytes reported as N.D. were not delected above the stated Reporting Limit, ’ I
NORTH CREEK ANALYTICAL Inc.[Pleasea Note: . '
S-1. The Surrogate Recovery for this sample is not available due to sample dilution required from
CXM .@aﬂ‘r’ﬁ/ high analyte concentration or matrix interference. ' I
Laura Dutton
Project Manager .
506122.GEQ <10> '



Z~NORTH
= CREEK

—
—_
—

ANALYTICAL

18939 120th Avenue N.E., Suite 101 + Bothell, WA 95011-9508
East 11115 Montgomery, Suite B + Spokane, WA 89206-4776
9405 S.W. Nimbus Avenue * Beaverton, OR 97008-7132

{206} 481-9200 « FAX 485-2992
(509) 924-9200 » FAX 924-9290
(503) 643-9200 « FAX 644-2202

: UNOCAL Seattle,
Sample Matrix; Water

ﬁmo 154th Avenue N.E.

Jun 12, 1995

THedmond, WA 98052 Analysis Method: WTPH-D Extracted:
i Attention: Norm Puri Units: mg/L (ppm) Analyzed: Jun 14-19, 1995
Reported:  Jun 20, 199

. HYDROCARBORN QUALITY CONTROL DATA REPORT
ACCURACY ASSESSMENT PRECISION ASSESSMENT
Laboratory Control Sample Sample Duplicate
Diesel Range Diesel Range
Diesel Crganics Qrganics
l Spike Conc. Sample
i Added: 2.0 Number: B506122-01 B506165-05
Spike Original
l Result: 1.4 Result: N.D. N.D,
% Duplicate
l Recovery: 70 Result: N.D. N.D.
Upper Control Relative Relative Percent Difference values are not
Limit %: 119 % Ditference: reported at sample concentration levels
less than 10 times the Reporting Limit.
Lower Control Maximum
I Limit %: 74 RPD: 44 44
l‘lOFlTH CREEK ANALYTICAL Inc.| % Recovery: Spike Result x 100
Spike Concentration Added
Ceceea Lu e -
Relative % Difference:; Criginal Result - Duplicate Result x 100
aura Dution {Original Result + Duplicate Result) / 2

Project Manager

506122.GEO <11>
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