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October 11, 1996 Consulting Engineers
and Geoscientists

Offices in Washington,

Oregon, and Alaska

Unocal ERS - West Region
P.O. Box 76
Seattle, Washington 98111

Attention: Dr. Mark Brearley, R.G.

Results of Ground Water
and VES Monitoring

January through June 1996

Unocal Service Station 5353

Seattle, Washington

File No. 9161-013-04

INTRODUCTION

This progress report summarizes the results of GeoEngineers’ January through June 1996
subsurface monitoring activities conducted at the site of Unocal Service Station 5353. The site
is an active service station located northeast of the intersection between Westlake Avenue North
and Mercer Street in Seattle, Washington. The Ecology (Washington State Department of
Ecology) UST (underground storage tank) site number is 8463 and the LUST (leaking UST)
incident number for the site is 3043. The site layout and monitoring well locations are shown
inFigure 1. GeoEngineers has provided environmenta! consulting services at the site since 1989.
The results of previous studies and monitoring efforts are summarized in reports that are on file
at Unocal.

The purposes of our services from January to June 1996 were to monitor on- and off-site
ground water conditions and to monitor and maintain the VES (vapor extraction system). Depths
to ground water and combustible vapors were measured and ground water samples were obtained
from selected monitoring wells on April 1 and June 25, 1996. GeoEngineers’ scope of services
completed for these ground water and system monitoring activities is presented in Attachment A.
Our ground water sampling procedures are described in Attachment B. The depths to ground
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water, ground water elevations, and combustible vapor measurements for this reporting period
and since September 1995 are summarized in Table 1.

The inferred direction of shallow ground water flow and ground water elevations at the
monitoring wells, based on our measurements, are shown in Figure 1. The ground water
analytical results for this reporting period and since September 1995 are summarized in Table 2
and Figure 2. Vapor sampling analytical results are presented in Table 3. The laboratory reports
and our review of the laboratory QA/QC (quality assurance and quality control) program are
included in Attachment D.

SUMMARY OF MONITORING RESULTS

. Ground water was present in the monitoring well casings at depths ranging from
approximately 7.0 to 15.0 feet below the ground surface during this reporting period.
These depths to ground water generally are consistent with measurements obtained during
previous monitoring events.

. The inferred ground water flow direction (to the northeast) during this reporting period is
consistent with the ground water flow direction during previous monitoring events.

. Combustible vapor concentrations were greater than 10,000 ppm (parts per million) in 14
of the 18 on- and off-site monitoring wells measured during this reporting period (Table 1}.

. Combustible vapor concentrations were detected at concentrations less than the lower
threshold of significance for the instrument (400 ppm) in SMW-3, MW-36, MW-42 and
MW-44 during this reporting period.

¢ Free product was detected at thicknesses of 0.02 feet and 0.20 feet in MW-37 on April 1
and June 25, 1996, respectively. Free product was not detected in the remaining
monitoring wells.

. One or more BETX (benzene, ethylbenzene, toluene and xylenes) constituents, gasoline-
range hydrocarbons, diesel-range hydrocarbons, and/or heavy oil-range hydrocarbons were
detected in ground water samples obtained from the following wells at concentrations
greater than MTCA (Model Toxics Control Act) Method A cleanup levels in April and/or
June 1996: MW-32A, MW-33, MW-34, MW-35, MW-40, MW-42, MW-46, MW-47 and
SMW-4 (Table 2 and Figure 2).

. In our opinion, historical trends in chemical analytical data indicate that ground water
samples obtained on April 1, 1996 from SMW-3 and SMW-4 were inadvertently
mislabelled (switched). Therefore, the data as reported are not indicative of conditions in
these monitoring wells. .

. Petroleum hydrocarbons either were not detected or were detected at concentrations less
than MTCA Method A cleanup levels in the April and June samples from MW-36, MW-41,
MW-43, MW-44 and SMW-3.

GeoEngineers File No. 9161-013-04-1150
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In general, contaminant concentrations in ground water samples obtained during this
reporting period are consistent with data from recent sampling events, understanding that
the April samples from SMW-3 and SMW-4 were switched or mislabeled.

VES MONITORING RESULTS
The VES blower was replaced on January 31, 1996 and the system operated continuously

from January 31 through April 1, 1996. The VES operated in 2-week intervals for the remainder

of the reporting period.

System measurements and vapor sampling were performed concurrently with ground water
monitoring activities on April 1 and June 25, 1996.

The flow rate varied from 105 to 115 cfm (cubic feet per mimite) during this reporting
period.

The applied vacuum pressure was greater than 50 inches of water column during this
reporting period. )
Ground vacuum pressures were measured on April 1 and June 25, 1996 in all the

- monitoring wells. Vacuum pressures measured in the well casings ranged from 0 inches

water column to .05 inch water column.

Field measurements were obtained from the effluent vapor stream. The concentrations of
combustible vapors in the vapor stream were less than 400 ppm during this reporting
period. ‘

Vapor samples, obtained in April and June 1996 from the effluent stream, were submitted
for laboratory analysis of TPH (total petroleum hydrocarbons), BETX and methane.
TPH and BETX constituents either were not detected or were detected at levels near the
detection limits of each analyte in the vapor samples obtained during this reporting period
(Table 3).

Methane was detected at a concentration of 10,000 ppm in the vapor sample obtained in
June 1996. Methane was not detected in the vapor sample obtained in April 1996
(Table 3).

The low vapor and hydrocafbon concentrations measured during this reporting period
indicate that the volume of gasoline vapor removed by the VES was negligible during this
period of VES operation.

Daily emissions of gasoline vapors to the atmosphere during this reporting period did not
exceed the 15 pounds per day allowed by the PSAPCA permit.

" FUTURE MONITORING
We recommend continued quarterly ground water and VES monitoring at the site. We will
continue to operate the VES in 2-week intervals during the next monitoring period. The

GeoEngineers File No. 9161-013-04-1150
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results of our September and December 1996 quarterly ground water monitoring/sampiing
and vapor sampling will be summarized in one report to Unocal.

. Although petroleum hydrocarbon concentrations in the effluent stream remain low, we
recommend continued operation of the VES. The VES introduces oxygen into the
subsurface, which enhances natural biodegradation of the nonvolatile hydrocarbons that are
not removed by the VES.

LIMITATIONS

We have prepared this report for use by Unocal. This report may be made available to
regulatory agencies. This report is not intended for use b)} others and the information contained
herein is not applicable to other sites. Our interpretation of subsurface conditions is based on
field observations and chemical analytical data from discrete locations.

Within the limitations of scope, schedule and budget, our services have been executed in
accordance with generally accepted practices in this area at the time this report was prepared.
No warranty or other conditions, express or implied, should be understood.

« O »

We appreciate the opportunity to provide these services to Unocal. Please contact us if you

have questions regarding our ongoing studies at the site.

Respectfully submitted,
GeoEngineers, Inc.

m & Lyl

Don E. Wyll
Staff Scientist

ﬂ%ﬁ/ 5~

Julia Fowler, P.E.

Associate

DEW:JF.cms .
Document ID: 9161013.PR4
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
GeoEngineers File No. 9161-013-04-1150



TABLE 1 (Page 1 of 2)

GROUND WATER ELEVATIONS, PRODUCT THICKNESS AND

COMBUSTIBLE VAPOR CONCENTRATIONS
UNOCAL SERVICE STATION 5353
SEATTLE, WASHINGTON

Ground Combustible
Depth to Water Vapor
Monitoring Date Water Elevation? Concentration®

well* Measured (feat) (feet) {ppm)

MW-32A 09/28/95 11.27 9.43 >10,000
12/08/95 10.61 10.09 -

04/01/96 10.90 9.80 >10,000

06/25/96 10.98 9.72 >10,000

MW-33 09/28/95 11.20 9.55 >10,000

12/08/85 - - -

04/01/98 11.00 ‘975 >10,000

06/25/96 11.05 9.70 > 10,000

MW-34 09/28/95 11.57 9.85 2,000
12/08/95 10.92 10.50 -

04/01/96 11.21 10.21 6,000

06/25/96 11,19 10.23 . 5,600

MW-35 09/28/95 10.67 9.43 >10,000
12/08/95 - - -
04/01/96 - - -

06/25/96 11.11 8.99 >10,000
MW-36 09/28/95 8.1 9.69 -
12/0B/95 8.00 8.80 -

D4/01/96 9.00 8.80 <400

06/25/96 8.97 - <400

MW-37 09/28/95 1117 9.84 <400

12/08/95 10.22 10,79 >10,000

04/01/96 10,794 10.22 >10,000

06/25/96 10.82° 10.19 >10,000

MW-40 09/28/95 11.08 9.81 >10,000

12/0B/85 *10.30 10,59 8,000

04/01/96 10.56 10.33 >10,000

06/25/96 10.69 10.20 8,000

MW-41 08/28/95 15.00 12.00 >10,000
12/08/95 16.30 10.70 -

04/01/96 15.02 11.88 >10,000

06/25/96 15.07 11.93 >10,000

MW-42 08/28//95 8.50 10.84 >10,000
12/08/95 8.95 11.39 -

04/01/96 9.03 11.31 <400

06/25/96 9.07 11.27 <400

MW-43 D9/28/95 11.14 9.90 >10,000

12/08/95 10.85 10.19 >10,000

04/01/96 10.98 10.06 >10,000

06/25/96 11.06 9.98 >10,000

Notes appear on page 2 of 2,




TABLE 1 (Page 2 0f 2)

Ground Combustible
Depth to Water Vapor
Monitoring Date Water Elevation? Concentration®

well! Measured (feet) {feet) {(ppm)

MW-44 08/28/95 7.94 10.79 >10,000

12/08/95 8.09 10.64 >10,000

04/01/96 7.98 10.75 <400

06/25/96 7.90 10.83 <400

MW-45 00/28/95 8.59 9.56 >10,000
12/08/95 - - -

04/01/96 9.08 9.42 >10,000

06/25/96 9.27 9.63 >10,000

MW-46 09/28/95 7.80 8.93 >10,000
12/08/95 8.32 8.59 -

04/01/96 7.04 9.87 >10,000

06/25/96 7.85 9.06 >10,000

MW-47 09/28/95 10.76 9.07 >10,000
12/08/95 10.40 9.43 -

04/01/96 10.67 9.16 >10,000

06/25/96 10.71 8.12 >10,000

SMW-3 09/07/95 10.89 Noted <400
12/08/95 11.36 Note® -

04/01/96 10.07 Note3 <400

06/25/98 10,19 Note® <400

SMW-4 09/28/95 8.99 Note® 2,000

12/08/95 7.56 Note® >10,000

04/01/96 8.13 Note® > 10,000

06/25/96 B8.20 Note? >10,000

Document iD: 161013P1, WK1
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TABLE 3
SUMMARY OF CHEMICAL ANALYTICAL DATA

VES EFFLUENT VAPOR SAMPLES

UNOCAL SERVICE STATION 5353

SEATTLE, WASHINGTON

BETX'
Sample Date {ppm) TPH? Methane?
Number Sampled B E T X {(ppmv) (ppmv)
040196-01 D4/01/96 <0.003 <0.003 <0.003 <0.003 0.41 <0.003
062596-01 06/25/96 <0.002 0.005 0.003 0.009 17 10,000

Document ID:

161013P3.WK1
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ATTACHMENT A

SCOPE OF SERVICES
Our scope of services completed during the reporting period is surnmarized below.
Measure the depths to ground water and free product thicknesses, if any, in accessible
wells.
Measure the concentrations of combustible vapors in the casings of accessible wells using
a Bacharach TLV combustible gas meter equipped with a drop hose.
Measure ground vacuum pressures in accessible well casings using Dwyer Magnehelic
vacuum pressure gauges.
Obtain ground water samples from SMW-3, SMW-4, MW-32A, MW-33 through MW-37
and MW-40 through MW-47 (except MW-35 in April 1996) and submit the samples for
chemical analysis of BETX by EPA Method 8020, gasoline-range hydrocarbons by Ecology
Method WTPH-G and diesel- and heavy oil-range hydrocarbons by Ecology Method
WTPH-D éxtended. '
Obtain vapor samples from the VES and submit the samples for chemical analysis of
BETX, methane and TPH as gasoline.
Obtain a composite sample of purge and decontamination water stored in the existing drums
on site and submit the sample for chemical analysis of BETX by EPA Method 8020 and
FOG (fats, oils and grease)} by EPA Method 413.2.
Evaluate the field and laboratory data with regard to existing regulatory concerns.

GeoEngineers A-1 File No. 9161-013-04-1150
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ATTACHMENT B

FIELD PROCEDURES
DEPTHS TO GROUND WATER AND FREE PRODUCT THICKNESSES
The depths to the ground water table were measured relative to the well casing rims. The
measurements were made using an ORS interface probe or an eleciric water level indicator. The
ground water and product levels were measured to the nearest 0.01 foot. The instruments were
cleaned with a Liquinox wash and a distilled water rinse prior to use in each well.

COMBUSTIBLE VAPOR CONCENTRATIONS

Combustible vapor concentrations were measured in accessible well casings on the site using
a Bacharach TLV combustible gas meter calibrated to hexane and associated drop hose. The
lower threshold of significance for the TLV in this application is 400 ppm (4 percent of the lower
explosive limit of hexane).

GROUND VACUUM PRESSURES

Ground vacuum pressures were measured in the accessible monitoring and recovery well
casings during this monitoring period. The measurements were made with a Magnehelic pressure
gauge with a resolution of 0.01 inches of water column. A slip cap enabled a tight fit around the
monitoring well casings. Vacuum pressures were measured in the well casings while the on-site
VES was operating.

VES MEASUREMENTS AND SAMPLING
MEASUREMENTS _

The operating efficiency of the VES was monitored with manufactured meters permanently
installed on the system. The meters include the following: (1) air flow meter, (2) vapor
temperature meter, and (3} vacuum pressure gauge.

Combustible vapor concentrations also were obtained from the system using a Bacharach
TLV Sniffer calibrated to hexane. The sample port for vapor measurement and sampling is
located in the vapor conveyance line between the blower and the discharge stack.

VAPOR SAMPLING

The vapor samples were obtained from the sample port in the vapor conveyance line during
this monitoring period. The vapor samples were collected in evacuated stainless steel containers
by opening the valve in the sample port and allowing the vacuum in the canisters to draw in the
vapors. Chain-of-custody procedures were followed in transporting the vapor samples to the
testing laboratory. The laboratory data sheets and chain-of-custody records are presented in
Attachment C.

GeoEngineers B-1 File No, 9161-013-04-1150



1 AR

ot

g

e

——er

AT A




ATTACHMENT C

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

ANALYTICAL DATA REVIEW

The laboratory maintains an internal quality assurance program as documented in its
laboratory quality assurance manual. The laboratory uses a combination of blanks, surrogate
recoveries, duplicates, matrix spike recoveries, matrix spike duplicate recoveries, blank spike
recoveries and blank spike duplicate recoveries to evaluate the validity of the analytical results.

The laboratory also uses data quality goals for individual chemicals or groups of chemicals based
on the long-term performance of the test methods. The data quality goals were included in the
laboratory reports. The laboratory compared each group of samples with the existing data quality
goals and noted any exceptions in the laboratory report. The data quality exceptions documented
by the laboratory in the Iaboratory reports were reviewed by GeoEngineers using the applicable
data validation guidelines from the following documents: “"Guidance Document for the
Assessment of RCRA Environmental Data Quality," Draft dated 1988; "National Functional
Guidelines For Organic Data Review,” Draft dated 1991; and "Laboratory Data Validation
Functional Guidelines for Evaluating Inorganic Analyses,” dated 1988.

ANALYTICAL DATA REVIEW SUMMARY

No significant data quality exceptions were documented in the laboratory report or noted
during our review. Based on the data quality review all data are acceptable for their intended
use.

GeoEngineers C-1 File No. 9161-013-04-1150}



NORTH GeoEngineers
i ANALYTI CAL JUL 17 1996  BOTHELL = (206) 481-9200 = FAX 485-2992

}7_,L> SPOKANE = {509) 924-8200 m FAX 924-9290
R S0 . ’ :
Environmental Laboratory Services Routing Aﬁa ........... P gmmn = {503) 643-9200 = FAX 644-2202
oot e
Geo Engincers - Redmond Project:  UNOCAL #3333 Sampled: 6/25/96
8410 154th Ave NE Project Number:  9161-013-04 Received: 6/26/96
Redmond, WA 98052 Project Manager: Don Wyl Reported:  7/10/96

Project Summary

Sample Description Laboratory Sample Number Sample Matrix Date Sampled
SMW-3 B606471-01 Water 6/25/96
SMW-4 Be06471-02 Water 6/25/96
MW-32A B606471-03 Water 6/23/96
MWw-33 | B606471-04 Water 6;’25/96
MW-34 B606471-03 Water 6/25/96
MW-35 B606471-06 - Water 6/25/96
MW-36 B606471-07 Wate-r 6/25/96
MW-40 B&06471-08 Water 6/23/96
MW-4] B60647I—Q9 Water 6/25/96
MW-42 © B606471-10 . Water 6/25/96
MW-43 B606471-11 Water 6/25/96
MW-44 B606471-12 _ Water /23/96
MW-46 B606471-13 Water 6/25/96
MW-47 B606471-14 Water 7 6:‘;35/96

North Creek Analytical, Inc. The results in this report apply to the samples analvzed in accordance with the chain of custody document.

This analytical report must be reproduced in its entirery.

WM)

Laura L Dution, Project Manager Page 1 of 10




4 CREEK

! BOTHZLL » {20%) 481-8200 w FLX S23-2082
— 4 “ ANALYTI CAL SPOKANE = }_509; 922-0200 = £-5250
Environmental Laboratory Services PORTLAND m (503) 633-0200 » F2X 544-2202
Geo Engineers - Redmond Project: UNOCAL #5333 Sampied: 6/25/96 l
8410 154th Ave NE Project Number:  9161-013-04 Received: 6/26/6
Redmond, WA 98052 Project Manager: Don Wyll Reporied:  7/10/46 I
Gasoline Hyvdrocarbons (Toluene to Dodecane) and BTEX by WTPH-G and EPA 8020A
Batch Daie Date Surrogate Reporting 1
Analyie : Number Prepared  Analyzed Limits Limit Result Units Notd
SMW-3 B606471-01 Water '
Gasoline Range Hydrocarbons 6070160  7/1/96 7/1/96 50.0 ND ug/l (ppb)
Benzene " " " 0.500 ND "
Toluene " " " 0.500 ND "
Ethyibenzene " " " 0.500 ND " '
Xvlenes (total) " " " 1.00 ND "
Surrogate: 4-BFB (FID) " " " 50.0-150 90.0 %
Surrogate: 4-BFB (PiD) " " " 53.0-136 86.9 " I
SMW-4 B606471-02 Water
Gasoline Range Hydrocarbons 6070160  7/1/96 7/1/96 2500 28100 ug/] (ppb) l
Benzene " ! " 25.0 3900 "
Toluene " " " . 25.0 31.4 "
Ethylbenzene " " " 25.0 171¢ "
Xylenes (total} " " " 50.0 1710 " l
Surrogate: +-BFB (FID} : " " 530.0-150 146 %
Surrogate: 4-BFB (PiD) " " “ 33.0-136 113 "
MW-32A ‘ B606471-03 Water I
Gasoline Range Hydrocarbons 6070160  7/1/96 7/1/96 1000 7540 ug/l {ppb)
Benzene " " " 10.0 1200 "
Toluene " " " 10.0 60.4 l
Ethyibenzene " " " . 16.0 217 "
Xylenes (total) " " " 20.0 435 "
Surrogate: 4-BFB (FID} " " " 50.0-150 148 % I
Surrogate. #-BFB (PID} " . " 53.0-136 107 "
MW-33 B606471-04 Water l
Gasoline Range Hydrocarbons 6070160  7/1/96 7/2/96 250 2790 ug/1 {ppb)
Benzene " ! " 2.50 230 "
Toluene " " " 2.50 24.6 "
Ethylbenzene " " " 2.50 46.5 " l
Xylenes (total} " " " 5.00 61.1 "
Surrogare: 4-BFB (FID) " " " 50.0-130 ND % !
Surrogate: <-BFB (PIDj . " " " 33.0-136 121 " I
MW.34 B606471-05 Water
Gasoline Range Hydrocarbons 6070160  7/1/96 772196 5000 13700 v/l (ppb)
Benzene " " ) 50.0 4190 " l
Toluene " " " 50.0 1740 "
North Creek Analvtical, Inc. ' *Refer 10 end of report for 1ext of I!OI

Page 20

Laura L Dutton. Project Manager



m Environmental Laboratory Serwces

BOTHELL » (208) 481-8200 m FAX 483-2282
SPOKANE = (509) 924-8200 » FAX 924-8290
PORTLAND m (503) 643-8200 = FAX 644-2202

Geo Engineers - Redmond
8410 154th Ave NE
Redmond, WA 58052

Project:
Project Number:
Project Manager:

UNQOCAL #3333
9161-013-04
Don Wyll

Sampled: 6/25/96
Received: 6/26/96
Reporied:  7/10/96

Gasoline Hydrocarbons (Toluene to Dodecane) and BTEX by WTPH-G and EPA 8020A

North Creek Analytical, Inc.

Laerz Duitln

*Refer to end of report for text of notes.

Batch Date Drate Surrogate Reporting
Analyte Number Prepared  Analyzed Limits Limit Result Units Nates*
l MW-34 (continued) B606471-05 Water
Ethylbenzene 6070160  11/96 72196 50.0 393 ug/l (ppb)
Xyienes (total} " " “ 100 1110 "
Surrogate: 4-BFB (FIL) " " ! 30.0-150 109 %
. Surrogate: 4-BFB (PID) " " ” 33.0-135 937 .
MW-35 B606471-06 Water
. Gasoline Range Hydrecarbons 6070160 _7/1/96 /1196 50.0 1620___ uvg/l (ppb)
Benzene " " " 0.500 68.2 "
Toluene » " " 0.500 L
Ethylbenzene " " " 0.300 26.7 "
Xvlenes (total) " " " 1.00 17.6 "
Surrogate: 4-BFB (FID) " " " 30.0-150 ND % !
I Surrogate: 4-BFB (PID) " " "o 23.0-136 ND ’ !
MW-36 B606471-07 Water
Gasoline Range Hyvdrocarbons 6070160  7/1/96 7/1/96 50.0 ND vg/l (ppb)
l Benzene " " " 0.500 0.585 "
Toluene " " " 0.300 ND "
Ethvlbenzene " " " 0.300 ND "
Xvlenes (total) " " 1.00 ND "
l Surrogate: 4-BFB (FID) " " ” 30.0-150 90.0 %
Surrogate: 4-BFB (PID) " " " 53.0-136 83.1 "
l MW-40 B606471-08 Water
Gasoline Range Hydrocarbons 6070160 F/1/96 7/1/96 50.0 507 ug/1 (ppb)
Benzene " " " 0.500 ND "
I Toluene " " " 0.500 9.82 "
Ethylbenzene " " " 0.500 NDp "
Xylenes (total) " " " 1.00 ND "
Swrrogate: 4-BFB (FID) " " " 50.0-150 ND % J
I Surrogate: 4-BFB (PID) " “ " 53.0-136 133 "
MW-41 B5606471-09 Water
| Gasoline Range Hvdrocarbons 6070160  7/1/96 7/1/96 50.0 ND ug/l (ppb)
Benzene " " " 0.300 ND "
Toluene " " ! 0.5060 ND "
l Ethylbenzene " " " 0.500 ND "
Xylenes (iotal) v " " 1.00 ND "
Surrogate: 4-BFB (FID) " " ’ 530.0-130 90.0 %

Laura L Dutton, Project Manager

Page 3 0f 10
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s NORTH

'3 4 CREEK l
3 . BOTHELL = (206) 481-5200 w FAX 485-2802
: i ANALYTICAL SPOKANE = Esos} 024-9200 w 74X 824-8290 I
Environmental Laboratory Services PORTLAND = (503) 643-8200 = FAX 844-2202
Geo Engineers - Redmond Project: UNOCAL #3333 Sampled:  6/25/96 l
8410 154th Ave NE Project Number: 9161-013-04 Received: 6/26/96
Redmond, WA 98052 Project Manager: Don Wyll Reported:  7/10/96
Gasoline Hydrocarbons (Toluene to Dodecane) and BTEX by WTPH-G and EPA 8020A '
: Baich Date ‘Date Surrogate Reporting
Anaiyte Number Prepared  Anafyzed Limits Limit Result Units Noty
MW-41 (continved) B606471-09 Water
Surrogate: 4-BFB (PID) 6070160 7/1/96 71796 33.0-136 85.3 % '
MW-42 B606471-10 Water
Gasoline Range Hydrocarbons 6070160  7/1/96 7/5/96 100 152 ug/l (ppb) l
Benzene " " 712196 1.00 150 "
Toluene " " " 1.60 ND "
Ethylbenzene " " " 1.60 ND "
Xylenes (total) " " " 2.00 ND " I
Surrogate: 4-BFB (FID) E g " 30.0-150 123 % )
Surrogate: 4-BFB (PID} “ " " 33.0-136 102 "
MW-43 B606471-11 - Water I
Gasoline Range Hydrocarbons 6070160  7/1/96 7/1/96 30.0 ND ug/1 {ppb)
Benzene " " " 0.500 2.57 " .
Toluene " " " 0.5G0 ND "
Ethylbenzene " " " 0.300 ND "
Xyienes (total) " " " 1.0 ND "
Surrogate: 4-BFB (FID) " “ " 30.G-130 881 % l
Surrogate: 4-BFB (PID) " " " 33.0-136 90.0 "
MW-44 B606471-12 Water l
Gasoline Range Hvdrocarbons 6070160  7/1/96 7/1/96 50.0 ND ug/l (ppb)
Benzene " " " (.300 ND "
Toluenc " " " 0.300 ND "
Ethylbenzene " v " 0.500 ND " l
Xylenes (total) " " " 1.00 ND "
Surrogate: 4-BFB (FID) " " " 30.0-150 200 %
Surrogate: 4-BFB (FID} " " " 53.0-136 86.3 " I
MW-46 B606471-13 Water
Gasoline Range Hydrocarbons 6070160  7/1/96 712196 50.0 ND ug/l (pph) '
Benzene " " " 0.500 ND "
Toluene " " " 0.500 ND "
Ethylbenzene " " " 0.500 ND "
Xylenes (total) ) " " " 1.00 ND " l
Swrrogate: 4-BFB (FID) " " " 50.0-130 81.3 %
Surrogate: 4-BFB (PI[)) " n " 33.0-136 86.3 " l

North Creek Analytical, Inc.

[arrn Dt

Laura L Dutton, Project Manager

*Refer to end af report for text of no'

Page 4 o']



: BOTHELL m (206) 481-8200 = FAX 435-2092
I - ‘ ANAL I l ICAL ' SPOKANE w (509) 924-9200 w FAX 324-3290
“ Environmental Laboratory Services PORTLAND = (503) 643-9200 w FAX 644-2202
I Geo Engineers - Redmond Project: UNOCAL #5333 Sampled: 6/25/96
8410 154th Ave NE Project Murber:  9161-013-04 Received: 6/26/96
' Redmond, WA 98052 Project Manager: Don Wyl Reported:  7/10/96
Gasoline Hydrocarbons (Teluene to Dodecane) and BTEX by WTPH-G and EPA 8020A
l Batch Date Date Surrogate Reporting
Anatyte ) Number Prcpared  Analyzed Limits Limit Result Units Notes*
MW-47 B606471-14 Water
Gasoline Range Hydrocarbons 6070160  7/1/96 7/2/96 50.0 117 ug/l (ppb)
Benzene ! " " 0.500 14.4 "
Toluene " " " 0.500 ND "
. Ethylbenzene v " N 0.500 ND "
Xylenes (total) ) " " " 1.00 ND "
Surrogate: 4-BFB (FID) " " " 30.0-150 104 %
. Surrogate: 4-BFB (PiD} " " v 53.0-136 20.0 il
' North Creek Analytical, Inc. *Refer to end of report for text of notes.
. Laura L. Dutton, Project Manager . Page 5 of 10



SPOKANE w (509) 924-9200 = FAX §24-8290
PORTLAND = (503) 643-9200 = FAX 644-2202

BOTHELL = (206; 481-9200 = FAX 483-28992 '

Geo Engineers - Redmond Project: UNOCAL #5353 Sampled: 6/25/96
8410 154th Ave NE Project Number: 9161-013-04 Received: 6/26/96
Redmond, WA 98052 Project Manager: Don Wyll Reported: 7/10/96 E‘
Diesel Hydrocarbons (C12-C24) and Heavy Qil (C24-C40) by WTPH-D (extended)

Batch Date Date Surrogate J
Analyte Number Prepared  Analyzed Limits Result Units Not
SMW-3 B606471-01 Water
Diesel Range Hydrocarbons 6070005  7/1/96 7/3/96 0.323 mg/l (ppm)
Heavy (it Range Hydrocarbons " ) " KD i
Surrogate: 2-FBP " " " 30.0-150 68.7 %% l
SMW-4 B606471-02 Water 2
Diesel Range Hydrocarbons 6070005 7/1/96 7/3/96 2.66 mg/l (ppm}
Heavy Oil Range Hydrocarbons b ! " 0.836 N l
Surrogate: 2-FBP o " N 50.0-150 37.4 %
MW-324 B606471-03 Water 2
Diesel Range Hydrocarbons 6070005 7/1/96 1/3/96 1.25 mg/l (ppm) l
Heavy Qil Range Hydrocarbons " ! ! ND "
Surrogaie: 2-FBP ” " " 30.0-150 328 %
MWwW-33 B606471-04 Water 2 '
Diesel Range Hydrocarbons 6070005 7/1/96 7/3/96 1.03 mg/lt (ppm)
Heavy Oil Range Hydrocarbons " " " ND "
Surrogate: 2-FBP " " " 30.0-150 66.4 %
MwW-34 B606471-05 Water 2
Diesel Range Hydrocarbons 6070005 7/1/96 /2196 1.61 mg/l (ppm) l
Heavy Oil Range Hvdrocarbons " " B ND "
Surrogate: 2-FBP " " " 30.0-150 69.3 %
MW.35 B606471-06 Water 2 l
Diesel Range Hydrocarbons 6070003 7/1/96 7/2/96 0.849 mg/1 (ppm)
Heavy Oil Range Hydrocarbons " " " ND "
Surrogate: 2-FBP " " “ 30.0-150 67.9 %
MW-36 B606471-07 Water
Diesel Range Hydrocarbons 6070005  7/1/96 713196 ND mg/t (ppm) l
Heavy (il Range Hydrocarbons ! " " ND !
Surrogate: 2-FBP " " y 30.0-150 69.4 %
MW-40 B606471-08 Water l
Diesel Range Hydrocarbons 6070003  7/1/96 7/3/96 1.25 2.70 mg/1 (ppm) 3
Heavy Oil Range Hydrocarbons " " ! 3.75 8.46 "
Surrogate: 2-FBP " " " 50.0-130 55.8 % .

North Creek Analyiical, Inc.

L awtra Duedtio

Laura L Dutton, Project Manager

*Refer 1o end of report for fext of notel

Page 6 of I



<« NORTH
CREEK

38 . ANALYTICAL

R, A
EEREERNEY Cnvironmental Laboratory Services

BOTHELL = (206) 481-9200 = FAX 485-2992
SPOKANE = {508 524-9200 m FAX §24-9200
PORTLAND m (503) 643-9200 w FAY §44-2202

Geo Engineers - Redmond
8410 154th Ave NE
Redmond, WA 98052

Project.
Project Number:
Project Manager:

UNOCAL #5333
9161-013-04
Don Wyll

Sampled: 6/25/96
Received: 6/26/96
Reported:  7/10/96

Diesel Hydrocarbons (C12-C24) and Heavy Oil (C24-C40) by WTPH-D (extended)

MW-41
Diesel Range Hydrocarbens

Batch Date Date Surrogate Reporting

Analyte Number Prepared  Analyzed Limits Limit Resuht Units Notes*
B606471-09 Water

6070005 7/1/96 713196 0.250 ND me/l (ppm)
Heavy Oii Range Hydrocarbons " " " 0.750 ND "
Surrogate: 2-FBP “ . " 30.0-150 38.3 %
MW-42 B606471-10 Water
Diesel Range Hydrocarbons 6070005  7/1/96 7/3/96 0.250 0.726 mg/l {ppm)
Heavy Qil Range Hydrocarbons " " " 0.750 ND “
Surrogate: 2-FBF " . " 30.0-150 67.2 %
MW-43 B606471-11 Water
Diesel Range Hydrocarbons 6070005  7/1/96 7/3/96 0.250 0.377 mg/l (ppm)
Heavy Qil Range Hydrocarbons " " " 0.750 ND "
Surrogate: 2-FBP ” “ " 50.0-150 68.7 %
MW-44 B606471-12 Water
Diesel Range Hydrocarbons 6070005  7/1/96 7/3/96 0.250 ND mg/l (ppm)
Heavy Oil Range Hydrocarbons " " " 0.750 ND "
Surrogate; 2-FBP " " " 30.0-150 390 %
MW-46 B606471-13 Water
Diesel Range Hydrocarbons 6070005  7/1/96 719196 0.250 0.446 mg/l (ppm) 3
Heavy Oil Range Hydrocarbons " " " 0.750 2.09 " -
Swrrogate: 2-FBP " " " 30.0-150 713 %
MW-47 B606471-14 Water

- -Diesel Range Hydrocarbons 60706005 .~ 7/1/96 7/3/96 0.250-—- 0.408- mg/l{ppm) ~ - -

Heavy Oil Range Hydrocarbons " " " 0750~ ND "
Surrogate: 2-FBFP " " " 50.0-150 63.7 %

North Creek Analytical, Inc.

L [awrn Dot

. Laura L Dutton, Project Manager

*Refer to end of report for text of notes.

Page 70of 10




~a NORTH
' & CREEK
i ANALYTICAL

. L
EEENUENE  Snvironmental Laboratory Services

BOTHELL m {206) 481-9200 u FAX 425-2992
SPOKANE m (509) 924-9200 m FAX 824-9290
PORTLAND = (503) 643-G200 m FAX §44-2202

Geo Enginesrs - Redmond
8410 1354th Ave NE
Redmond, WA 98052

Project: UNOCAL #3353

Project Number:  9161-013-04
Project Manager: Don Wyll

Sampled: 6/25/96
Recetved:  6/26/96
Reported: 7/10/96

" Gasoline Hydrocarbens (Tolu:

ne to Dodecane) and BTEX by WTPH G and EPA SUZOA

o a e wm

Surrogate: 4-BFB (PID)

Quality Contro} - -

Date Spike Sample QC Reporting Limit Recov, RPD  RPD q
Analyte Analyzed Level Result Result Units Recov. Limits %  Limit % MNotes*
Batch: 60701560 Date Prepared: 7/1/96 I
Blank 6070160-BLK1 Water
Gasoline Range Hydrocarbons 7/1/%6 ND ug/l {ppb} 50.0
Benzene " ND 0.500 l
Toluene " ND " 0.500
Ethylbenzene " ND " 0.500
Xylenes (total) " ND " 1.00
Surrogate: 4-BFB (FID} " 16.0 166 " 50.0-130 104 l
Surrogate: 4-BFB (PID) " 16.0 15.2 " 53.0-136 930
Blank Spike 6070160-BS1 Water l
Gasoline Range Hydrocarbons 7/1/96 501 554 ug/i {(ppb) 63.0-127 111
Surrogate: 4-BFB (FID) " 16.0 21.8 " 30.0-130 136
Duplicate 6070160-DUP1 B606471-01 Water '
Gasoline Range Hydrocarbons 7/1/96 ND ND ug/l (ppb) 430 4
Surrogate: 4-BFB (FID) " 16.0 4.7 " 30.0-150 919 I
Duplicate 6070160-DUP2 B606471-06 Water
Gasoline Range Hydrocarbons 7/1/96 1620 1430 ug/l {ppb) 430 125
Surrogate: -BEB (FIDj z 16.0 ND " 50.0-130  ND l
Matrix Spike 6070160-MS1 B606471-08 Water
Benzene 7/1/96 10.0 ND 2.09 ug/l {ppb) 62.0-126  90.9
Toluene v 10.0 9.82 19.2 " 72.0-120 938 l
Ethylbenzens " 10.0 ND 9.95 " 69.0-129 995
Xylenes (total) " 30.0 ND 30.1 " 73.0-126 100
Surrogate: 4-BFB (PID) v 16.0 22.6 " 53.0-136 141 .
Matrix Spike Dup 6070160-MSDI1 B606471-08 Water
Benzene 771796 10.0 ND 9.14 ug/t {(ppb) 62.0-126 914 135 0.549 '
Toluene " 10.0 .82 18.8 " 72.0-120 89.8 8.70 4.36
Ethylbenzene " 10.0 ND 9.76 " 69.0-126  97.6 136 193
Xylenes (total) " 30.0 ND 294 " 73.0-126 98.0 163 102

" 16.0 22,4 . 33.0-136 140 '

North Creek Analytical, Inc.

WW

Laura L Dwutton, Project Manager

*Refer to end of report for text of notl
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BOTHELL = (206} 481-9200 = FAX 485-2992
SPOKANE w (508 924-9200 w FAX 924-0280
PORTLAND m (503) 643-9200 = FAX £44-22(2

[ g |
RN Fvironmental [aboratory Services

Geo Engineers - Redmond Project: UNOCAL #3353 Sampled: 6/25/56
8410 154th Ave NE Project Number:  9161-013-04 Received: 6/26/96
Redmond, WA 98052 Project Manager: Don Wyll Reported: 7/10/96

Dlesel Hyd L carbons (C12 C24) and Heavy Oil (C24-C40) by WTPH—D (extended)

Quality Coatrol ..~ ..

Date Spike Sample QC Reporting Limit Recov. RPD  RPD
Analyte Analvzed Level Result Result Units Recov. Limits % Limit % Notes*
Batch: 6070003 Date Prepared: 7/1/96
Blank 6070005-BLE1 Water
Diescl Range Hydrocarbons 7/3/96 ND mg/l (ppm) 0.250
Heavy Oil Range Hydrocarbans " ND " 0.750
Surrogate: 2-FBP " 0.344 2241 " 30.0-130 70.1
Blank Spike 6070005-BS1 Water
Diesel Range Hvdrocarbong 7/3/96 2.04 1.55 mg/l (ppm} 54.0-121 76.0
Surrogate: 2-FBP " 0.344 0.220 " 50.0-150 640

6070005-DUP1 B606471-01 Water
Diese]l Range Hyvdrocarbons 7/3/96 0.323 0.301 mg/l {ppm) 44 0 4
Surrogate: 2-FBP " 0.655 0.480 " 50.0-130  73.3
Duplicate 6070005-DUP2 B606471-14 Water
Diesel Range Hyvdrocarbons 713196 0.408 0.561 mg/l (ppm) 44.0 4.
Surrogate: 2-FBP " 0.633 0.454 " 30.0-150  69.3

' Duplicate

I North Creek Analytical, Inc.

[ qoera Duttitn

l Laura L Dutton, Project Manager

*Refer to end of report for text of notes.

Page 9 of 10



« NORTH
) CREEK BOTHELL = (205) 461-9200 m FAX 485-2992
i ANALYTICAL SPOKANE = (509) 924-9200 = FAX 9243250

S8 Crvironmental Laboratory Services PORTLAND w (503} 643-0200 w FAX 644-2202

Geo Engineers - Redmond Project: UNOCAL #3353 Sampled: 6/23/96

8410 154th Ave NE Project Number:  9161-013-04 Received: 6/26/96

Redmond, WA 98032 Project Manager: Don Wyll Reported:  7/10/96
Notes

# Note

1 The surrogate recovery for this sample cannot be accurately quantified due to interference from coeluting organic compounds

present in the sample.

2 This sample appears to contain volatile gasoline range organics.

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

4 RPD values are noi reported at concentrations less than ten times the reporting limit.

North Creck Analytical, Inc.

Am[)a;éﬁu/

Laura L. Dutton, Project Manager ‘ Page 10 of
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Data File Name : C:\HPCHEM\3\DATA\070196\002F0101.D
Operator : Page Number : 1
Instrument : GC#2 Vial Number : 2
Sample Name : gas std Injection Number : 1
Run Time Bar Code: Sequence Line 1

Acquired on :
Report Created on:

01 Jul 96 08:50 AM
11 Jul 96 02:54 PM

Instrument Method:

Analysis Method

WA-WATER.MTH
WA-WATER.MTH
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Data File Name
Operator
Instrument

Sample Name

Run Time Bar Code
Acquired on
Repoxrt Created on:
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13.414
4.315
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211167

0378

C: \HPCHEM\3\DATA\070196\010F0101.D
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11 Jul 96 02:49 PM
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Vial Number : 10
Injection Number : 1
Sequence Line : 1

Instrument Method: WA-WATER.MT
Analysis Method : WA-WATER.MT
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Data File Name : C:\HPCHEM\3\DATA\070196\013F0101.D
Operator : Page Nu.mber HE
Instrument : GC#2 Vial Number : 13 '
Sample Name : b606471-03 Injection Number : 1
Run Time Bar Code: Sequence Line
Acquired on : 01 Jul 96 02:24 PM Instrument Method: WA -WATER. Mg
Report Created on: 11 Jul 96 02:50 PM Analysis Method : WA-WATER.M
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lData File Name : C:\HPCHEM\3\DATA\070296\004F0101.D

Operator : Page Number : 1
l Instrument : GC#2 Vial Number : 4

Sample Name : B606471-04 R1 ‘ Injection Number : 1

Run Time Bar Code: - Sequence Line : 1

Acquired on : 02 Jul 96 09:44 AM Instrument Method: WA-WATER.MTH
lReport Created on: 11 Jul 96 02:51 PM © Analysis Method : WA-WATER.MTH
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Data File Name : C:\HPCHEM\3\DATA\070196\019F0101.D
Operator : Page Number : 1
Instrument : GC#2 Vial Number : 19
Sample Name : b606471-06 Injection Number : 1
Run Time Bar Code: Sequence Line 1

Acquired on : 01 Jul 96 05:25 PM
Report Created on: 11 Jul 96 02:50 PM

Instrument Method: WA-WATER.MTH
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Operator : Page Number : 1
Instrument : GC#2 vial Number : 20
Sample Name : b606471-07 Injection Number : 1
Run Time Bar Code: Sequence Line : 1

Report Created on: 11 Jul 96 02:50 PM
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Data File Name : C:\HPCHEM\B\DATA\070196\025F0101.D .
Operator : _ Page Number t 1
Instrument T GC#2 Vial Number : 25
Sample Name : b606471-08 Injection Number : 1
Run Time Bar Code: Seguence Line S

Instrument Method: WA-WATER.MTH
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Data File Name : C:\HPCHEM\3\DATA\070196\028F0101.D E
Operator : Page Number : 1
Instrument : GC#2 , Vial Number : 28 l
Sample Name : b606471-09 Injection Number : 1 .
Run Time Bar Code: Sequence Line : 1
Acquired on : 01 Jul 96 09:59 PM Instrument Method: WA-WATER.MT‘
Report Created on: 11 Jul 96 02:53 PM Analysis Method : WA-WATER.MT
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Operator : Page Number : 1
. Instrument : GC#2 Vial Number : 7
* Sample Name : b606471-10 rl Injection Number : 1
.. Run Time Bar Code: Sequence Line : 1
l Acquired on : 02 Jul 96 11:15 AM - Instrument Method: WA-WATER.MTH
Report Created on: 11 Jul 96 02:52 PM Analysis Method : WA-WATER.MTH
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Data File Name : C:\HPCHEM\3\DATA\070196\030F0101.D
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Instrument : GC#2
Sample Name : b606471-11

Run Time Bar Code:
Acquired on : 01 Jul 96 10:59 PM
Report Created on: 11 Jul 96 02:54 PM

- . P _
1 : .

18.131

Page Number : 1
Vial Number : 30
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Analysis Method : WA-WATER.MT
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Report Created on:
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Instrument : GC#2 Vial Number : 8 '
Sample Name : b606471-13 Injection Number : 1
Run Time Bar Code: Sequence Line 1
Acquired on : 02 Jul 96 11:45 aM Instrument Method: WA-WATER.MT
Report Created on: 11 Jul 96 02:52 PM Analysis Method : WA-WATER.MTH
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Operator : Page Number 1
'Instrument : GC#2 Vial Number : 9
Sample Name : b606471-14 Injection Number 1
Run Time Bar Code: Sequence Line : 1
Acquired on : 02 Jul 96 12:16 PM Instrument Method: WA-WATER.MTH
'Report Created on: 11 Jul 96 02:58 PM Analysis Method : WA-WATER.MTH
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Operator : AD Page Number HE
Instrument : FUBAR Vial Number : 10
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Instrument FUBAR Vial Number 4
Sample Name 606471-02 W Injection Number 1
Run Time Bar Code Sequence Line 3
Acquired on : 03 Jul %6 07:01 PM Instrument Method: TPHE.MTH
05 Jul 96 09:32 AM Analysis Method TPHE.MTH
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Data File Name  : C:\HPCHEM\3\DATA\JULO2\012R0901.D ﬂ
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Sample Name : 606471-03 W Injection Number : 1
Run Time Bar Code: Sequence Line : 9
Acquired on : 03 Jul 96 10:34 AM Instrument Method: TPHD.MTH
Report Created on: 09 Jul 96 12:54 PM Analysis Method : TPHE.MTH
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Instrument ; FUBAR Vial Number : 13
Sample Name : 606471-04 W Injection Number 1
Run Time Bar Code: Sequence Line : 8
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Data File Name : C:\HPCHEM\3\DATA\JULO2\052R0401.D
Operator : AD Page Nunber 1
Instrument : FUBAR Vial Number 52 l
Sample Name : 606471-05 W Injection Number 1
Run Time Bar Code: Sequence Line : 4
Acquired on : 02 Jul 96 06:34 PM Instrument Method: TPHE.MTH l
Report Created on: 09 Jul 96 12:50 PM Analysis Method TPHE.MTH
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Data File Name C:\HPCHEM\3\DATA\JULO2\053R0401.D
Operator : AD : Page Number s 1
Instrument : FUBAR Vial Number : 53
Sample Name : 606471-06 W Injection Number : 1
Run Time Bar Code: - Sequence Line 1 4
Acquired on : 02 Jul 86 07:14 PM Instrument Method: TPHE.MTH
Report Created on: 09 Jul 96 12:51 PM Analysis Method : TPHE.MTH
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Data File Name : C:\HPCHEM\3\DATA\JULO2\055R0401.D
Operator : AD Page Number : 1
Instrument : FUBAR Vial Number : 55
Sample Name : 606471-08 W 5BX Injection Number : 1
Run Time Bar Code: Sequence Line : 4
Acquired on : 03 Jul 86 07:22 AM Instrument Method: TPHE.MTH
: 09 Jul 96 12:52 PM Analysis Method : TPHE.MTH
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Data File Name : C:\HPCHEM\3\DATA\JUL02\057R1001.D
Operator : AD Page Number 1
Instrument FUBAR Vial Number 57
Sample Name : 606471-10 W Injection Number : 1
Run Time Bar Code: Sequence Line : 10
lAcquired on : 03 Jul 96 12:31 PM Instrument Method: TPHE.MTH
09 Jul 96 12:55 PM Analysis Method : TPHE.MTH
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= W 0 p 0 0 J j
0 o) O O 0 O 0
0 0 i 0 o 0 ¢ t l
H 1 1 l 1 1 1 I q.lj 1 1 1 q]l 1 1 1 (Jll ‘l —te 1 [P] 1 1 1 1 Q]l A 1 ] qnl I 1 H Q]I 2 1
L s
0
N t
o 5280 H
0| 'j L 10 LAA a '
Z ITUANIT
. |
g A
(5
~ H
< o
< ] |
5 s I
. g 17476
n| 2 ]
O
> ]
: !
Data File Name : C:\HPCHEM\3\DATA\JUL02\058R1001.D
Operator : AD Page Number 1
Instrument : FUBAR Vial Number : 58 l
Sample Name : 606471-11 W Injection Number : 1
Run Time Bar Code. ' Sequence Line : 10
Acquired on 03 Jul 96 01:10 PM . Instrument Method: TPHD.MTH l
Report Created on: 09 Jul 96 12:56 PM Analysis Method : TPHE.MTH
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Instrument : FUBAR Vial Number : 52 l
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Run Time Bar Code: Secquence Line 1 5
Acquired on : 09 Jul 96 02:13 PM  Instrument Method: TPHD.MTH l
Report Created on: 09 Jul 96 04:01 PM Analysis Method : TPHE.MTH
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Data File Name : C:\HPCHEM\3\DATA\JULO2\061R1001.D
Operator : AD Page Number I
Instrument : FUBAR Vial Number : 61
Sample Name : 606471-14 W Injection Number : 1
Run Time Bar Code. Sequence Line : 10
'Acqulred on 03 Jul %6 03:07 PM Instrument Method: TPHE.MTH
Report Created on: 09 Jul 96 12:58 PM Analysis Methoed : TPHE.MTH
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I ' —r~ m 8 ST T T BOTHELL tznﬁ)@érgztﬁ  FAX 485.2092
ANAL' TICAL SPOKANE = (509} 824-3200 - FAX 924.0200

_ Environmenta! Leboratory Services - PORTLAND w (503} 643-9200 = FAX 644-2202

8410 154th Avenue N.E. Client Project :  #9161-013-04
: Redmond, WA 98052 Received: Apr 2, 1996
::Aﬂentlon Don Wy]l S NCA Pro;ect# _‘_‘_‘_.8604032 Reported: ~ Apr 9, _1996‘:

PROJECT SUMMARY PAGE
Laboratory Sample Sample Date Gso:ngmeers

Sample Description Matrix Sampled

Number
B604032-01 SMW-3 Water 4/1/96
B604032-02 SMW-4 Water 4/1/96

N

B&04032-03 MW-32A Water 4/1/96
B604032-04 - MW-33 Water 4/1/96
B604032-05 MW-34 Water 4/1/96
B604032-06 MW-36 Water 4/1/96
B604032-07 MW-40 Water 4/1/96
B604032-08 MW-41 Water 4/1/96
B604032-08 MW-42 Water 4/1/96
Bg04032-10 MW-43 Water 4/1/96
B604032-11 MW-44 Water 4/1/96

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.

Lauira Dtk

Laura Dutton

Project Manager 804032.GEO <1>



<« NORTH 3
i CREEK BOTHELL m (205) 481-9200 e FAX 485-2892
ANALI I ICAL SPOKANE = (509 924-9200 = FAX 924-9290 !

PORTLAND = (503) 643-0200 » FAX 644-2202

“Project Name: UNOCAL Seattle, #5353
#8410 154th Avenue N.E. Client Project : #9161-013-04

: Redmond, WA 98052 ' Received:  Apr 2, 10f@
ttentlon Don Wy!l NCA Project #: ~ B604032 7 _ Reponed _Apr 9, 193'
PROJECT SUMMARY PAGE - i
[
Laboratory Sample Sample Date
Sample Description Matrix Sampled
Number
B604032-12 MW-46 Water  4/1/96
B604032-13 MW-47 Water 4/1/96

[

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.

Loecra DT

Laura Dutton
Project Manager

604032.GEQ <2» ﬂ



BOTHELL = (206) 481-0200 m FAX 485-2092
SPOKANE = (500) 924-9200 m FAX 924-9290
--_—‘ Environmental Laboratory Services PORTLAND » (503} 643-9200 = FAX 644-2202

Fieceived;
Analyzed: Apr 3, 1996
Reported: Apr 9, 19961::

£ 8410 154th Avenue N.E. Sample Matrix:
i Redmond, WA 98052 Analysis Method:

‘_;AAttentlon Don Wyli A Flrst Sample #:

8604032 01

TOTAL PETROLEUM HYDROCARBONS-GASOLINE RANGE

Sample Sample Sample Surrogéte
Number Description Result Recovery
pg/L %
(ppb)
B604032-01 SMW-3 34,000 94
B604032-02 SMw-4 N.D. 79
B604(32-03 MW-324 7,900 89

B604032-04 MW-33 5,200 116

B604032-06 MW-36 N.D. 82
B604032-07 MW-40 520 - 82
B604032-08 Mw-41 N.D. 78"
B604032-09 MW-42 180 93

B604032-10 MW-43 N.D. 83

Reporting Limit: 50

4-Bromofivorobenzene surrogate recovery controf limits are 50 - 150 %.
Volatile Total Petroleum Hydrocarbons are guantitated as Gasoline Range Organics (toluene - dodecane).
Anatytes reported as N.D. were not detected above the stated Reporting Limit.

NORTH CREEK ANALYTICAL Inc.[Please Note:

5-2 = The Surrogate Recovery for this sample cannot be accurately quantified due to interference

from coeluting organic compeunds present in the sample.
ZmW 9019 _ P

Laura Dutton
Project Manager

604032.GEO «3»

l B604032-05 MWw-34 10,000 89




«w« NORTH
CREEK BOTHELL = {206) 481-9200 = FAX 485-2092
ANALI l ICAL ‘ SPOKANE = {5089) 924-9200 = FAX 824-9250

eoEngineers, Inc. Client Project 1D: ampled;
8410 154th Avenue N.E. Sample Matrix: Water Received:;

© Redmond, WA 98052 Analysis Method: WTPH-G Analyzed:
Attention: Don Wyll First Sample #: B604032-11 Reported:

TOTAL PETROLEUM HYDROCARBONS-GASOLINE RANGE I
Sample Sample Sample Surrogate
Number Description Resuit Recovery
pg/L % l
(ppb)
Be04032-11 MwW-44 N.D. 79 I
B604032-12 MW-46 N.D. . 72 l
B604032-13 Mw-47 N.D. 82
BLK0O40396 Method Blank N.D. 78 l
Reporting Limit: 50 !
4-Bromofivorobenzene surrogate recovery control limits are 50 - 150 %. I
Volatile Totai Petroleum Hydrocarbens are quantitated as Gasoline Range Organics {toluene - dodecane).
Analytes reported as N.D. were not detected above the stated Reporting Limit.
NORTH CREEK ANALYTICAL Inc. I
Laura Dutton .
Project Manager 604032.GEO <¢>




Data File Name C:\HPCHEM\1\DATA\040396\002F0101.D

Operator : Page Number : 1

Instrument : GC#8 ‘ Vial Number : 2

Sample Name : gas stad Injection Number 1

Run Time Bar Code: Sequence Line 11

Acquired on : 03 Apr 86 07:36 AM Instrument Method: WA-WATER.MTH
Report Created on:

03 Apr 86 08:00 AM Analysis_Méthod : WA-WATER.MTH

Sample Info 500 ng V-3p

1
s ) 0 N
i 5 A , ;
0 0 0 0 0
i o,,[.,w...%..,.wu.w
i : —
|
i .
l i
] 8.275
| N
0
. ]
i _
N 14.550
] _
| N
S
i |
i
1
|
|



Data File Name C:\HPCHEM\1\DATA\040396\008F0101.D

03 Apr 96 11:01 AM Analysis Method
200 . ,
25 ul

Multiplier
Sample Info

= N W R
0 O O O l
0 0 0 0 0
O ui ! L: 4 : % 1 n ',h 1 1 )P ' 1 o 'IF l
g )
] i
0
12.109 12 441 I
m 14.564 '
(0 ‘
16.564 l
v
° i
Operator : - Page Number : 1 '
Instrument : GC#8 Vial Number : 8

Sample Name : b604032-01 Injection Number : 1

Run Time Bar Code: Sequence Line : 1 }ﬂ!
Acquired on .t 03 Apr 96 10:37 AM Instrument Method: WA-WATER.
Report Created on: : WA—~WATER.mi



'Data File Name
Operator
Instrument
Sample Name
Run Time Bar Code:
Acguired on
Report Created on

'Sample Info

% 49 40

. 4

e W ee

C:\HPCHEM\1\DATA\040396\013F0101.D

GC#8
b604032-02

03 Apr 96 01:09 PM
03 Apr 96 01:33 PM
5 mi

Page Number

Vial Number
Injection Number
Segquence Line

e 8 e W

"
| - v g g
| . ; ] ] ]
I NI SN SN SN 3
: |
i _
i "
i _
i N
0
| |
i 2.441
] - 14.553
O
i 6.455
1 I
1
1

1
13
1
1

Instrument Method: WA-WATER.MTH

Analysis Method

WA~-WATER.MTH



2O T

20T

=20 Te
20 T

ST

Data File Name
Operator
Instrument

Sample Name

Run Time Bar Code
Acqguired on
Report Created on:
Multiplier

Sample Info

-

C: \HPCHEM\1\DATA\O40396\D41F0101 D

GC#8
b604032-03 ril1

04 Apr 96 03:12 AM
04 Apr 96 03:36 AM
S0 '

100 ul

Page Number 1
Vial Number 41
Injection Number 1 B
Sequence Line 1
Instrument Method: WA-WATER.MTH

Analysis Method : WA—WATER.M!

[ NI T Y )



¢

l = ) W P
0] 0 O O
0 0 0 0 0
l O 1 1 l| ! 1 .P 1 1 ﬁ i 1 ! 1 'P I N 1 1 "I‘k 1
i =
] 8.342
C .
l O
12.170 10401
l Tt
=13.495
- — 14.614
E =Skwia 19543 930
. ——— 15051 ' £ £og
- 17,909 .58
| ' foses 16,59
1 ' - ~15:1639.100, 44 10 EOL,
: 1oy
1 S 20.028
I. Data File Name : C:\HPCHEM\1\DATA\040396\042F0101.D
Operator : Page Number t 1
Instrument : GC#8 Vial Number : 42
' Sample Name : b604032-04 ri Injection Number : 1
Run Time Bar Code: Sequence Line : 1
Acquired on : D4 Apr 96 (03:43 AM Instrument Method: WA-WATER.MTH
Report Created on: 04 Apr 96 04:06 AM Analysis Method : WA-WATER.MTH
Multiplier : 10 -
Sample Info : 500 ul



] = \Y W N I'
0 0 O o
0 i 0 1
O 1 'F 1 I ‘F 1 1 3 1 % ] Il ] 1 FF 1 1 1 1 I
o __ | i
1 Qoon
ORI
N 458 i
i i
1 g'gg_gx l
13.410
o 14.542 I
1]
| 10 EAD l
1u.JTd
] 7.
L5787
0
0 |
Data File Name : C:\HPCHEM\1\DATA\040396\019F0101.D '
Operator : Page Number : 1
Instrument : GC#8 Vial Number : 19
Sample Name : b604032-05 Injection Number : 1 l
Run Time Bar Code: Sequence Line : 1
Acquired on : 03 Apr %6 04:09 PM Instrument Method: WA-WATER.MTH
Report Created on: 03 Apr 96 04:32 PM Analysis Method : WA-WATER.M
Multiplier : 50
Sample Info : 100 ul



|
0 ) p 0 0
i A
0 0 0 0 0 (i
1 . %%3 S SN SO
" |
¢
| .
|
| N
0
l ]
|
1 .5_' 14.579
i _
|
' g~ 509441

* Data File Name
Operator
Instrument
Sanple Name
Run Time Bar Code
Acquired on :

|.Report Created on:

o Ba we se s es

C:\HPCHEM\1\DATA\040396\020F0101.D

GC#8
b604032-06

03 Apr 96 04:39 PM
03 Apr 96 08:04 PM

Page Number
Vial Number
Injection Number
Sequence Line

1
20
1
1

Instrument Method: WA-WATER.MTH

Analysis Method

-
-

WA-WATER.MTH



N W R 0 '
o o 0 0
0 0 1} 0
O 1 _|_{7 ‘{5 1 I L 'P ) '% I s ) L l% ! L I '
14.588 l
LR AL LS
I T N R
10 04D l
TV
10 550
T T '
Data File Name : C:\HPCHEM\1\DATA\040396\021F0101.D '
Operator : : Page Number t 1
Instrument : GC#8 vial Number : 21
Sample Name : b604032-07 Injection Number : 1 I
Run Time Bar Code: _ Sequence Line : 1
Acgquired on : 03 Apr 96 05:09 PM Instrument Method: WA-WATER.MTH
Report Created on: 03 Apr 96 05:33 PM Analysis Method : WA-WATER.
Sample Info H

5 ml

- -



| = fV (w i a
0 0 0 O 9]
D 0 0 (] 0
. O |{> 1 l] 1 L 'P Il Il 1 H % 1 A L "l '? 1 1 1 1 'P 1
i "
i N
l o
' e 14.577
0]
W
| 0
' Data File Name : C:\HPCHEM\1\DATA\040396\022F0101.D
Operator : Page Number t 1
Instrument : GC#8 Vial Number : 22
Sample Name : b604032-08 Injection Number 1
Run Time Bar Code: Sequence Line : 1
Acquired on : 03 Apr 96 05:40 PM Instrument Method: WA-~-WATER.MTH
Report Created on: 03 Apr 96 06:03 PM Analysis Method : WA-WATER.MTH
' Sample Info : 5 ml '




R Y W S
o] 0 0 0 l
0 0 0 t
O ﬁ n Il ’P % ] 1 'lh i . l
" = | 1
N i
9
- 14.612 "
(0
1 L9 I
A WL )
v 19.593
° |
Data File Name : C:\HPCHE:M\l\DATA\040396\024F0101.D '
Operator : Page Number s 1 ‘
Instrument : GC#8 Vial Number : 24
Sample Name : b604032-09 Injection Number : 1
Run Time Bar Code: Sequence Line 1 H’!
Acquired on : 03 Apr 96 06:40 PM. Instrument Method: WA-WATER.
Report Created on: 03 Apr 96 07:04 PM . Analysis Method : WA-WATER.
Sample Info - : 5 ml



" 0 v g
0 0 o) o
t] 0 & 0
. lw.,.e. N S S
o
H—w
0
2.486
- 14580
W]
17618
0
0

Data File Name
Operator
Instrument

Sample Name

Run Time Bar Code
Acquired on
-Report Created on:
Sample Info

(LT T ERT)

C: \HPCHEM\1\DATA\040396\025F0101.D

GC#8
b804032-10

03 Apr 56 07:10 PM
03 Apr 96 07:34 PM
5 ml

Page Number :
Vial Number :
Injection Number :
Sequence Line :
Instrument Method:
Analysis Method :

1

25

1

1
WA-WATER.MTH
WA-WATER.MTH



" N 0 R
0) 0 9] 0 1
t] 0 0 0
O 1{ % 1 2 L L Hh 1 ) 1 lF : 1 ‘.P N I
" |
5 }
0 ? .
" 14.578 3
9]
19.354
W _
0 ]
Data File Name : C:\HPCHEM\1\DATA\040396\026F0101.D l
Operator : Page Number T 1
Instrument : GC#8 Vial Number : 26
Sample Name : b604032-11 Injection Number : 1 l
Run Time Bar Code: Sequence Line : 1
Acquired on : 03 Apr 96 07:40 PM Instrument Method: WA-WATER.MTH
Report Created on: 03 Apr %6 08:04 PM Analysis Method : WA~WATER.MT
Sample Info : 5 ml : -



S0

ol
=0

Ot

ST

bata File Name
Operator
Instrument

| Sample Name

Run Time Bar Code.

Acquired on

Report Created on:

Sample Info

2

14.611

6.491

C:\HPCHEM\1\DATA\040396\029F0101.D

GC#8
b604032-12

03 Apr 96 09:11 FPM
03 Apr 926 (09:35 PM
5 ml

Page Number :
Vial Number :
Injection Number :
Sequence Line :
Instrument Method:
Analysis Method

1

29

1

1
WA-WATER.MTH
WA-WATER.MTH



Acguired on
Report Created on
Sample Info

L L I Y A T Y T )

03 Apr 96 10:12 PM
03 Apr 96 10:35 PM
5 ml

Instrument Method
Analysis Method

WA-WATER.MTH
WA-WATER. M‘I‘i

B N W B
0 0 0 0 '
t 0 t 0
O £ [‘1 1 ’P t ’P L 1 ’% f 1 1 .% l
I |
. j
O i
.y 14616 '
O
0 _
° |
Data File Name C:\HPCHEM\1\DATA\040396\031F0101.D l
Operator Page Number : 1
. Instrument .GC#8 Vial Number : 31
Sample Name b604032-13 Injection Number : 1
Run Time Bar Code Sequence Line s 1



BOTHELL w (206) 481-0200 w FAX 4852992
SPOKANE = (509) 924-9200 = FAX 924-8290
o6S PORTLAND = (503) 643-9200 = FAX 644-2202

B410 154th Avenue N.E. Sample Matrix: Water
¢ Redmond, WA 398052 Analysis Method: WTPH-G
: Attention: Don Wyl Units: pg/L (ppb)

HYDROCARBON QUALITY CONTROL DATA REPORT

ACCURACY ASSESSMENT PRECISION ASSESSMENT
Laboratory Control Sample Sample Duplicate
. Gasoline Range Gasoline Range
Gasoline Organics Organics
Spike Conc. Sample
Added: © 100 Number: B604032-01 B604032-11
Spike Original :
Result: a0 Result: 34,000 N.D.
% Duplicate
Recovery: 80 Result: 35,000 N.D.
Upper Control Relative
Limit %: 132 % Difference: 2.9 Q-5
Lower Control Maximum
Limit %: 56 RPD: 50 50

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

NORTH CREEK ANALYTICAL Inc.| % Recovery: ‘ Spike Result X 100
Zﬂm/l 55 Spike Concentration Added

Relative % Ditference: Original Rasult - Duplicate Result x 100
Laura Dutton {Original Result + Duplicate Result) / 2

Project Manager
604032.GEO <5=>



{E ": CREEK BOTHELL w (206) 481-9200 » FAX 485-2992
— o ANALYTICAL SPOKANE w (509) 924-9200 m FAX 824-9290

PORTLAND = (503) 543-9200 w FAX 544-2202

EEEREEEN Fnvironmental Laboratory Services

4-Bromofluorobenzene surrogate recovery control limits are 59 - 144 9.
Analytes reported as N.D. were not detected above the stated Reporting Limit,

NORTH CREEK ANALYTICAL Inc.

Laoora iliin>

Laura Dutton

Project Manager 604032.GEQ <6>

GeoEngmeers,A Inc. Client Project ID:  UNOCAL Seattie, #5353 7 : E
© 8410 154th Avenue N.E. Sample Matrix: Water Received: Apr 2, 1996:
i Redmond, WA 98052 Analysis Method: EPA 8020 Analyzed: Apr 3, 19g&:
tion: : _ First Sample #:  B604032-01 _Reported:  Apr 9, 19}
BTEX DISTINCTION l
Sample Sample Ethyi Surrogate
Number Description Benzene Toluene  Benzene Xylenes Recovery
ug/L po/L pg/l pa/L % .
{ppb) (ppb) {ppb) (ppb)
B604032-01 SMW-3 6,400 42 2,100 3,000 88 l
B604032-02 SMW-4 N.D. N.D. N.D. N.D. 80 l
B604032-03 MW-32A 2,200 58 300 490 S0

B604032-04 MW-33 630 33 130 270 104 l
B604032-05 MW-34 5,500 580 520 1,200 84 '
B604032-06 MW-36 N.D. N.D. N.D. N.D. 79 '
B604032-07 MW-40 1.2 N.D. 0.55 N.D. 117 '

B604032-08 MW-41 N.D. N.D. N.D. N.D. 82 :
8604032-09 MW-42 . 280 0.52 N.D. N.D. 103 l
B604032-10 MW-43 _ 4.5 N.D, N.D. N.D. 85 '
Reporting Limits: A 0.50 0.50 0.50 1.0 !



s NORTH
; CREEK BOTHELL = (206) 461-9200 m FAX 485-2992
i ANALYTICAL SPOKANE w (509) 924-8200 m FAX 924-9290

[ N’
KRS Cnvionmental Laboratory Services PORTLAND = (503} 643-D200 = FaX 6442202

eoEngineers, Inc. : ampled: pr 1,

i 8410 154th Avenue N.E. Sample Matrix: Water Received: Apr 2, 1996

i Redmond, WA 98052 Analysis Method: EPA B020 Analyzed: Apr 3, 1996
Attention: Don Wyll First Sample #: B604032-11 Reported:

BTEX DISTINCTION
Sample Sample Ethyl Surrogate
Number Description Benzene Toluene  Benzene Xylenes  Recovery
ug/l vo/l pa/l Mg/l %
(Ppb) (ppb) (Ppb) (ppb)
B604032-11 MW-44 N.D. N.D. N.D. N.D. 81
B604032-12 ‘MW-48 . N.D. N.D. N.D. N.D. 84
B604032-13 MW-47 4.4 N.D. N.D. N.D. 84
BLK040386 Method Blank N.D. N.D. N.D. N.D. 76
Reporting Limits: 0.50 0.50 0.50 1.0

4-Bromoflucrobenzene surrogate recovery control limits are 59 - 144 %.
Analytes reported as N.D. were not detected above the stated Reporting Limit.

NORTH CREEK ANALYTICAL Inc.

[ woira Dl

Laura Dutton

Project Manager 604032.GEQ <7>



<= NO RTH | | l

CREEK BOTHELL = (206) 481-9200 » FAX 485-2092
A ANALYT'CAL SPOKANE m (509) 924-9200 = FAX 924-9290 E

NN L vironmental Laboratory Services PORTLAND = (503) 643-9200 = FAX 644-2202

GeoEngineers, nc, Cl|ent PTOjectlD UNOCAL Seaﬁle, #5353 ................................................................................ I

£ 8410 154th Avenue N.E. Sample Matrix; Water

¢ Redmond, WA 98052 Analysis Method: EPA 8020

i Attention: Don Wl Units: pg/L (ppb) Analyzed: Apr 3, 199@m
QC Sample #. B604032-02 Reported: Apr 9, 19 E

MATRIX SPIKE QUALITY CONTROL DATA REPORT

ANALYTE Ethyl
Benzene Toluene Benzene Xylenes
Sample Result: N.D. N.D. N.D. N.D.
Spike Conec. .

Added: 10.0 10.0 10.0 30.0
Spike

Result: 8.2 "B.7 9.0 268.9
Spike

% Recovery: 92% 87% 90% 90%

Spike Dup.

Result: 9.1 8.8 8.1 27.5
Spike
Duplicate
% Recovery: 91% B88% 91% 92%
Upper Control
Limit %: 115 116 122 122

SR AR EE T A N s U o=

Lower Control

~ Project Manager
£04032.GE0 <B>

Limit %: 82 81 85 85
Relative c
% Difference: 1.1% 1.1% 1.1% 2.2% B
Maximum
RPD: 16 16 16 17
NORTH CREEK ANALYTICAL Inc.j% Recovery: . Spike Result - Sample Result x 100 j
. W Spike Conc. Added
) Relative % Difference: Spike Result - Spike Dup. Result % 100
Laura Dutton (Spike Result + Spike Dup. Result) / 2 :



BOTHELL = (206) 481-9200 = FAX 485-29532

. ‘& IANAL' TICAL SPOKANE m (509) 924-9200 = FAX 024-9290

[ o ” ]
Environmental Laboratory Services PORTLAND = (503) 643-9200 = FAX 544-2202
l C||entPrc>jectIDUNOCALSeattIe#SBSBSampledApr11996
18410 154th Avenue N.E. Sample Matrix: Water Received: Apr 2, 1996
i Redmond, WA 98052 Analysis Method: WTPH-D Extended Extracted: Apr 4, 1996
l i Attention: Don Wyl First Sample #: B604032-01 Analyzed:  Apr7-8, 1996
' TOTAL PETROLEUM HYDROCARBONS - DIESEL RANGE EXTENDED
Sample Sample Diesel Heavy Qil Surrogate
Number Description Result Result Recovery
' mg/L mg/L %
(ppm) (ppm)
l B604032-01 SMW-3 4.0 2.3 110
_} D-1
' B604032-02 SMW-4 N.D. N.D. 100
B604032-03 MW-324 1.4 1.0 83
' D-1
B604032-04 MW-33 ' 0.96 N.D. 98
D-1
' B604032-05 MW-34 1.9 N.D. 117
D-1
. B604032-06 MW-36 N.D. N.D. 78
. ' B&04032-07 MW-40 3.2 13 70
l B604032-08 MW-41 N.D. - N.D. 86
B604032-08 . MW-42 0.65 N.D. 85
. B604032-10 MW-43 0.30 N.D. 82
. Reporting Limit: ‘ 0.25 0.75
' 2-Fluorobiphenyl surrogate recovery control limits are 50 - 150%.
Extractable Hydrocarbons are quantitated as Diese! Range Organics (C12 - C24) and Heavy QOit Range Organics (>C24).
Analytes reported as N.D. were not de!ecleq above the stated Reporting Limit. '
. NORTH CREEK ANALYTICAL Inc. '

Laura Dutton

Project Manager )
604032.GEQ <9




<

“ CREEK ' BOTHELL = (206) 481-8200 = FAX 485-2992
P a ANAL' I ICAL SPOKANE w (509) 924-5200 = FAX 924-9290 '

sigce NORTH | 1

A

BN Cnvironmenta! Laboratory Services PORTLAND = (503) 643-9200 = FAX 644-2202
" GeoEngineers, Inc. Client Project ID:  UNOCAL Seattie, #53538ampledApr119!
© B410 154th Avenue N.E. ~ Sample Matrix: Water Received: Apr 2, 199
‘ Hedmond, WA 98052 Analysis Method: WTPH-D Extended Extracted: Apr 4, 1996

Apr7-8, 10@
Apr 9, 199

Attention: Don Wil First Sample #: B604032-11 Analyzed:

TOTAL PETROLEUM HYDROCARBONS - DIESEL RANGE EXTENDED .
Sample Sample Diesel Heavy Qil Surrogate
Number Description Resuit Result Recovery
mg/L mg/L o
(ppm) (PPmM)
B604032-11 MwW-44 N.D. N.D. 84 '
Be04032-12 MW-48 0.40 28 B3 '
B604032-13 MW-47 N.D. N.D. ‘ 89 '
BLK040496 Method Blank N.D. N.D. 96
Reporting Limit: 0.25 0.75 z
2-Flucrobipheny! surrogate recovery control limits are 50 - 150%.
Extractable Hydrocarbons are quantitated as Diesel Range Qrganics (C12 - C24) and Heavy Qil Range Crganics (>CZ24).
Analytes reported as N.D. were not detected above the stated Reporting Limit. l
NORTH CREEK ANALYTICAL inc.
Laura Dutton '
Project Manager
. 604032.GEO <10» .
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HYDROCARBON ANALYSIS FOOTNOTES
2/94, Rev.3

VOLATILE HYDROQCARBONS - GASOLINE RANGE ORGANICS

Gl

G2

G3

G4

GsS

This sample appears to contain extractable diesel range organics.

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

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.

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

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

EXTRACTABLE HYDROCARBONS - DIESEL RANGE ORGANICS

DI

D2
D3

D4

D6

D7

This sarnple appears to contain volatile gasoline range organics.

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

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

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

The hydrocarbon tesult 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.

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

This sample appears to contain or be saturated with diese! product. -
Oils and Lubricants
[ ]
TRPH 418.1

Diesel & Fuel Oils

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:
567 891011121314151617 1819 2021222324252627 28293031+
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= NORTH
3 -A‘ CREEK BOTHELL m (206) 481-Q200 = FAX 485-2992
& ANALYTICAL SPOKANE = (509) 924-9200 = FAX 924-8290

NN Snvironmental Laboratory Senvices PORTLAND = (503) 643-9200 = FAX 644-2202

&
.
[}

;

i GeoEngineers, Inc

8410 154th Avenue N.E. Sample Matrix: Water
i Redmond, WA 98052 Analysis Method: WTPH-D . Extracted: Apr 4, 1996
it Attention: Don Whll Units: mg/L (ppm) Analyzed: Apr 7, 1998

Apr 8, 18986

HYDROCARBON QUALITY CONTROL DATA REPORT

ACCURACY ASSESSMENT PRECISION ASSESSMENT
' Laboratory Conirol Sample 7 Sample Duplicate
Diesel Hange Ulesel Hange
Diesel Organics Organics
Spike Conc. Sample
Added: 2.04 Number: B604032-01 B604056-01
Spike ) Original
Result: 213 Result: 4.00 N.D.
% Duplicate
Recovery: 104 ' Result: 3.51 N.D.
Upper Control Relative
Limit %: 121 % Difference: 13 Q-5
Lower Control Maximum
Limit %: 54 RPD: 44 44

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

NORTH CREEK ANALYTICAL Inc.[ % Rocovery: Spike Resul < 100

Spike Concentration Added
it Z ’ Relative % Difference: Original Result - Duplicate Resuit x 100

Laura Dutton {Original Result + Duplicate Result) / 2
Project Manager

‘

604032.GEO <11>
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AIR TOXICS LTD.

SAMPLE NAME: 062596-V
ID#: 9606307A-01A

EPA METHOD TO-3
{Aromatic Volatile Crganics in Air)

GC/PID

Det. Limit Det. Limit " amount Amount
Compound ) . {ppmv) (uG/L) (ppmv) {uG/L)

Benzene 0.002 0.008 Not Detected Not Detected
Toluene 0.002 0.008 0.005 0.019
Ethyl Benzene 0.002 0.009 0.003 0.013
Total Xylenes 0.002 0.009 0.009 0.040

GCIFID
{Quantitated as Gasolineg)

Det. Limit Det. Limit Amount Amount
Compound {ppmv) (uG/L) I (ppmv) (uG/L)
TPH* {C5+ Hydrocarbons) o 0.020 0.083 © 004 3.9
C2 - C4"* Hydrocarbons 0.020 0.036 0.76 1.4

*TPH referenced to Gasoline (MW=100)
**C2 - C4 Hydrocarbons referenced to Propane (MW=44)

Container Type: 1 Liter Summa Camster

' TOTAL PETROLEUM H.YDROCARBONS

Page 2 -



AIR TOXICS LTD.

SAMPLE NAME: Lab Blank
ID#: 9606307A-02A

EPA METHOD TO-3
{Aromatic Volatile Organics in Alr)

GC/PID

Det. Limit Det. Limit Amount Amount
Compound ' (ppmv) {(uG/L) | {ppmv} (uG/L)
Benzene 0.001 0.003 Not Detected Not Cetected
Toluene 0.001 0.004 Not Detected Not Detected
Ethyl Benzene 0.001 0.004 Not Detected Not Detected
Total Xylenes 0.001 0.004 Not Detected Not Detected
TOTAL PETROLEUM HYDROCARBONS
GC/FID
{Quantitated as Gasoline}
File Name:

Det. Limit Det. Limit

Amount Amount
Compound ‘ . (ppmv) {uG/L) I (ppmv) {uG/L)
TPH* (C5+ Hydrocarbons) . ] 0.010 0.042 Not Detected Not Datected
C2 - C4™ Hydrocarbons 0.010 0.018 Mot Detected Not Detected

*TPH referenced to Gasoline (MW=100)
(2 - C4 Hydrocarbons reterenced to Propane (MW=44)

Container Type: NA

Page 3
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