:

—_

. \\/f’f
R < o\Engl/nc,e’rfs
Ry

—

:__“ ! (";
A !JN
[IATIEE
-.\-’./, !

.:d *

. 4 -
PR RN

. ,_S\.
- RS

Unocal Serwce Statlon ,J726

\Seattle wagh!ngt()r!;. ) \(‘(}‘")z\ . .‘ :

|

<Y

/' /.
\r/ \‘1\

/’-\

A J.f‘\-i \'.“

"! '//,\

j\ ,Unocal ERS Western Reg:on\ "['_/f,;

—m /( ¢
5

e "

. - . o
f " A\ 7 Es /r. ¢
d .t < M .
. e ,\,"‘,‘ A ~ VTR S \ ) ..} \\
N S R T
R KINN ] \\ (‘ ! o) :‘/-\_4‘ "*/“ !
P .k\ Coa e o

-l WSPCC fORx(iNIT)L DATEf.!_Lﬁz_,

\DEPARTMENT @F EQOLOGX A
végjlcw NWRO/FQP \TAM( UN h

.‘ ‘\\

ST ACTERIZF\'I'ION w‘D\
FHAL: CLEANUP REPO@T\ L D), .
GTHER S \

AHFFECTEDMEDIAL rSOIL‘f u/‘

“OTHER % J\ A-‘E/\'

TR CL,EANUP R\EPORT @4 =
C‘

-

JEET T e o
ISR 'Y Sy \\ /a~ ({‘,_f,-’
i -:\\f’-‘-" { -

. \k ’\.}.<\ .
T TR AN AU
GG A =r‘*i."_'/

U':‘ RVl

PR N

. [\_,\
Flle No‘\916}-"78 04—11 0

~

{

[
o
AR
PPN
N



o
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Consulting Engineers

August 14, 1996 and Geoscientists
Offices in Washington,

Oregon, and Alaska

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

Attention: Dr. Mark Brearley, R.G.

Results of Ground Water Monitoring
December 1995

Unocal Service Station 1726

Seattle, Washington

File No. 9161-278-04

INTRODUCTION

This letter summarizes the results of ground water monitoring at and adjacent to the site of
Unocal Service Station 1726 in Seattle, Washington. The site is located southwest of the
intersection between West McGraw Street and 33rd Avenue West. Service Station 1726 is
currently active.

The service station is identified as site number 008415 in Ecology’s (Washington State
Department of Ecology) registered UST (underground storage tank) program. The LUST
(leaking underground storage tank) incident number for the site is 2078. The general layout of
the service station is shown in Figure 1. Previous environmental studies conducted at the site are
summarized in Attachment A.

PURPOSE AND SCOPE
The purpose of our most recent site activities was to monitor ground water conditions in
the on- and off-site monitoring wells. The specific scope of services completed for this phase of
study includes:
1.  Measure combustible vapor concentrations in the on- and off-site monitoring wells with a
Bacharach TLV Sniffer calibrated to hexane.
2.  Measure the depth to ground water, calculate the water table elevations in the monitoring
GeoEngineers, Inwells, and interpret the shallow ground water flow direction.
8410 154th Avenue N.E.
Redmond, WA 98052
Telephone (206) 861-6000
Fax (206) 861-6050
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3. Obtain ground water samples from the on- and off-site wells for analysis of one or more
of the following: BETX (benzene, ethylbenzene, toluene and xylenes) by EPA
Method 8020, - gasoline-range hydrocarbons by Ecology Method WTPH-G, diesel- and
heavy oil-range hydrocarbons by Ecology Method WTPH-D extended, and HVOCs
(halogenated volatile organic compounds) by EPA Method 8010.

4. Evaluate field and laboratory data with regard to current regulatory criteria.

, GROUND WATER MONITORING RESULTS

DECEMBER 1995 FIELD MEASUREMENTS

A GeoEngineers representative measured the depth to the water table and combustible vapor
concentrations in the monitoring well casings on December 19, 1995. Our field procedures are
described in Attachment B. The depth to ground water in the monitoring well casings ranged
from approximately 1.6 to 11.2 feet below ground surface. Based on our December 1995
measurements, the shallow ground water beneath the site appears to flow toward the east-
northeast, which is consistent with our previous interpretations. Ground water contours based
on our December 1995 measurements are shown in Figure 2. The ground water elevation data
from monitoring well MW-3 were not used to develop ground water contours because the depth
to ground water measured in this well was not consistent with the depths to water in the other
monitoring wells. The water level anomaly in MW-3 is consistent with previous monitoring data.

Combustible vapor concentrations measured in the monitoring well casings ranged from
500 ppm (parts per million) (MW-2) to greafer than 10,000 ppm (MW-1) on December 19. Free
(floating) product was not encountered in the monitoring wells during this reporting period.
Ground water elevations and combustible vapor concentrations are presented in Table 1.

DECEMBER 1995 GROUND WATER QUALITY

Ground water samples were obtained from MW-1 through MW-6 on December 19, 1995.
The ground water samples obtained from the on-site monitoring wells (MW-1 through MW-4)
were submitted for laboratory analysis of gasoline-range hydrocarbons, BETX, and HVOCs.
Ground water samples obtained from MW-1, MW-2 and MW-4 also were analyzed for diesel-
and heavy oil-range hydrocarbons. Ground water samples obtained from the off-site monitoring
wells (MW-5 and MW-6) were submitted for laboratory analysis of HVOCs. The chemical
analytical results are summarized in Table 2 and Figure 3. The results of analysis for water
samples obtained during previous monitoring events are included in Table 2 and Figure 4 for
comparison. The laboratory reports and our evaluation of the laboratory’s quality assurance
procedures are included in Attachment C.

PCE (tetrachloroethene) was detected in the ground water samples obtained from MW-4 and
MW-5 at concentrations greater than the MTCA Method A cleanup level of 5 ug/l (micrograms
per liter). PCE was detected in the ground water samples obtained from MW-2 and MW-6 at

GeoEngineers File No. 9161-278-04-1150
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concentrations less than 5 ug/l. The compounds TCE (trichloroethene) and cis-1,2-DCE .
(cis-1,2-dichloroethene) were detected at concentrations less than applicable cleanup levels in the
ground water sample obtained from MW-2. The MTCA Method A cleanup level for TCE is
5 pg/l. A Method A cleanup level has not been established for cis-1,2-DCE; however, the
MTCA Method B single-constituent cleanup level for cis-1,2-DCE is 70 ug/l. The compound
TCA (1,1,1-trichloroethane) was detected at a concentration less than the MTCA Method A
cleanup level of 200 g/l in the ground water sample obtained from MW-6. Other HVOCs were
not detected in ground water samples obtained from the monitoring wells.

Benzene was detected at a concentration greater than the Method A cleanup level in the
ground water sample obtained from MW-1, BETX constituents either were not detected or were
detected at concentrations less than MTCA Method A cleanup levels in the ground water samples
obtained from MW-2, MW-3 and MW-4 in December 1995.

Petroleum hydrocarbons (the sum of gasoline-, diesel- and heavy oil-range hydrocarbons)
were detected at concentrations exceeding the MTCA Method A cleanup level in the ground water
samples obtained from MW-1, MW-2 and MW-4. Gasoline-range hydrocarbons were not
detected in the ground water sample obtained from MW-3.

DISCUSSION

The results of our most recent ground water monitoring activities indicate that petroleum-
and solvent-related ground water contamination continues to be present beneath the Unocal site.
Chemical analytical results for ground water samples obtained from MW-1, MW-2 and MW-3
in December 1995 generally were consistent with previous monitoring at the site. The
concentration of petroleum hydrocarbons (the sum of gasoline-, diesel- and heavy oil-range
hydrocarbons) in the ground water sample obtained from MW-4 (8.44 mg/l) was greater than
previous monitoring events. A

The concentrations of PCE detected in the ground water samples obtained from off-site
monitoring wells MW-5 and MW-6 and on-site monitoring well MW-4 in December 1995
decreased relative to the September 1995 results.

As discussed in our previous reports, it appears that the chlorinated compound originaily
released to the environment is PCE, based on our interpretation of ground water monitoring
results. Other HVOCs detected at the site, TCE and cis-1,2-DCE, are breakdown products of
PCE. TCA generally is not associated with degradation of PCE and was used in the past by the
dry cleaning industry. TCA may have been released to the environment or may have been
present at trace concentrations in the PCE that was released.

We reviewed a letter prepared by Kennedy/Jenks Consultants for Mr. Scott Shulz, the
owner of Scott’s Magnolia Cleaners. The letter, provided to us by Unocal, discussed the recent
environmental investigation by Kennedy/Jenks within the Scott’s Cleaners building. Soil samples
were obtained from two soil borings and the base of an on-site sump. Extremely high

GeoEngineers File No. 9161-278-04-1150
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concentrations of PCE were detected in the sediment sample obtained from the sump, which is

located upgradient from monitoring well MW-5. In our opinion, this study confirms the results
of our ongoing ground water sampling, which indicate that the Scott’s Cleaners site is the likely
source of ground water contamination in off-site monitoring wells MW-5, MW-6 and on-site
monitoring well MW-4.

RECOMMENDATIONS
We recommend continued quarterly ground water monitoring and sampling at the site,
including submitting ground water samples for analysis of BETX, gasoline-range hydrocarbons,
HVOCs and/or diesel- and heavy oil-range hydrocarbons. We also recommend obtaiining
quarterly ground water samples from the off-site monitoring wells for analysis of HVOCs.

LIMITATIONS

We have prepared this report for use by Unocal. This report may be made available to the
property owner, Mr. Jeffrey Wishko, and to regulatory agencies. This report is not intended for
use by others and the information contained herein is not applicable to other sites.

Our interpretation of subsurface conditions in this study is based on field observations and
chemical analytical data from widely spaced explorations. It is always possible that areas
contaminated with hydrocarbons-or other regulated compounds exist in portions of the site that
were not explored, sampled or analyzed.

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 by understood.

4 0>
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- Please contact us if you have questions regarding this submittal.

! DEW:LIB:JAM:cms
Document ID: 0161278.GW

. Attachments
: Two copies submitted

. cc: ‘/Mr. Wally Moon
L Washington State Dept. of Ecology
Northwest Region
! 3190 - 160th Ave. S.E.
- Bellevue, WA 98008-5452

GeoEngineers

Yours very truly,

GeoEngineers, Inc,

Lisa J. Bona
Project Geologist

Julia Fowler, P.E. /\/ =
Associate

Mr. Jeffrey C. Wishko (2 copies)
Bell & Ingram

P.O. Box 1769

Everett, WA 98206-1769

File No. 9161-278-04-1150



GROUND WATER ELEVATIONS AND

TABLE 1 (Page 1 of 2)

COMBUSTIBLE VAPOR CONCENTRATIONS
UNOCAL SERVICE STATION 1726
SEATTLE, WASHINGTON

Combustible
Casing Rim Ground Water Vapor
Monitoring Date Elevation? Elevation? Concentration®
well! Measured {feet) (feet) (ppm)
MW-1 03/24/94 101.43 97.20 >10,000
06/22/94 96.81 >10,000
09/22/94 96.33 >10,000
12/20/94 97.28 " 2,000
03/24/95 - 7.1 >10,000
06/23/95 96.67 >10,000
09/25/95 96.55 >10,000
12/19/95 97.61 >10,000
MW-2 03/24/94 99.64 97.76 <400
06/22/04 9724 <400
09/22/94 96.34 <400
12/20/94 98.39 <400
03/24/95 98.09 <400
06/23/95 67.25 <400
09/25/95 96.70 <400
12/19/95 98.24 500
MW-3. 03/24/94 104.42 90.08 <400
06/22/94 " 92,83 <400
08/22/34 89.42 <400
12/20/94 89.94 <400
03/24/95 91.26 <400
06/23/95 92.97 <400
09/25/95 92.68 <400
12/18/95 93.57 .800
MW-4 03/24/94 103.62 100.12 <400
06/22/94 99.33 <400
09/22/94 98.47 <400
12/20/94 100.42 <400
08/24/95 100,85 <400
06/23/95 99.67 <400
00/25/95 98.68 <400
12/19/95 101,11 1,000
MW.-5 03/24/94 106.95 102.68 <400
06/22/94 101.31 <400
09/22/34 100.38 <400
12/20/04 105.25 <400
03/24/95 104.15 <400
06/23/95 101.55 <400
09/25/95 100.94 <400
12/18/95 105.01 600

Notes appear on Page 2 of 2.




TABLE 1 (Page 2 of 2)

Combustible
' Casing Rim Ground Water Vapor
- Monitoring Date Elevation? Elevation® Concentration®
o well! Measured (feet) ~ (feet) (ppm)
MW-6 03/24/94 106.72 101.78 <400
I 06/22/94 100.40 <400
i 09/22/94 99.50 <400
12/20/94 103.62 <400
03/24/95 103.29 <400
06/23/95 100.70 <400
\ 09/25/95 100.02 <400
; 12/19/95 103.47 600

Document ID: 161278B1.WK1




TABLE 2 (Page 1 of 3)
SUMMARY OF COMBUSTIBLE VAPOR CONCENTRATIONS AND

GROUND WATER CHEMICAL ANALYTICAL DATA
UNOCAL SERVICE STATION 1726
SEATTLE, WASHINGTON

Volatile Gasoline-range Diesel-range Heavy Oil-range Halogenated Volatile
Well Casing Aromatic Hydrocarbons! Hydrocarbons Hydrocarbons Hydrocarbons Organic Compounds?
Vapor (EPA Method 8020) (Ecology Method | (Ecology Method | (Ecology Method (EPA Method 8010)
Sample Date |Concentrations - (ughl) WTPH-G) WTPH-D) WTPH-D ext) Lah)
Source | Sampled {ppm) B E T X (mg/l) (mg/) (mg/) PCE TCE DCE
MW-1 03/24/94 >10,000% : 714 | 28 | <0,75 <10 <10 <10
Duplicate | 03/24/94 - 26 <0.75 - - -
06/22/94 >10,000° 0.79 <0.75 <1.0 <1.0 <1.0
Duplicate | 06/22/94 - <0.50 2.6 0.54 <0.25 <0.75 - - -
" 09/22/94 >10,000 <0.50 |
12/20/94 2,000 <0.50
03/24/95 >10,0003 1.9
06/23/95 >10,000°% 3.0
09/25/95 >10,0008 2.1
12/19/95 >10,0003 1.8
MwW-2 03/24/94 <4003 <0,50
06/22/94 <4007 24 67 | <650
09/22/94 <400° 0.97 21 | <050 15 0.34 <0.25 <0.75 4.2
12/20/94 <400° <050 073 | <0.50 5.0 0.12 <0.25 <0.75 2.8
03/24/95 <4003 13 35 | <050 16 0.43 0.27 . <075 3.2
06/23/95 <4007 0.91 19 | <050 8.9 0.28 0.35 <0.75 4.1 32 2.7
09/25/95 <400° 17 23 | <050 | 12 27 3.3 7.6
12/19/95 500° 2.0 54 | <050 | 24 2.5 2.2 4.0
MW-3 03/24/94 <4003 <050 | <050 | <050 | <1.0 <0.05 - - <1.0 <1.0 <1.0
06/22/94 <4003 <050 | <0.50 | <050 | <1.0 <0.05 - - <1.0 <1.0 <1.0
09/22/94 <4003 <050 | <050 | <050 | <1.0 <0.05 - - <1.0 <1.0 <1.0
12/20/94 <4003 <050 | <050 | <050 | <1.0 <0,05 - - <1.0 <1.0 <1.0
03/24/95 <4003 <050 | <050 | <050 | <1.0 <0.05 - - <1.0 <1.0 <1.0
06/23/35 <4003 <0.50 <0.50 <0.50 <1.0 <0,05 - - <1.0 <1.0 <1.0
09/25/95 <4003 <050 | <0.50 | <050 | <1.0 . <0.05 - - <1.0 <1.0 <1.0
12/19/95 8005 <050 | <050 | <0.50 | <1,0 <0.05 - - <1.0 <1.0 <1.0
MTCA Method A Cleanup Levels 50 30 40 20 1.09 5.0 5.0 NAB

Notes appearon Page 3of 3




TABLE 2 (Page 2 of 3)

Volatile Gasoline-range Diesel-range Heavy Oil-range |Halogenated Volatile Organif
Well Casing Aromatic Hydrocarbons' Hydrocarbons Hydrocarbons Hydrocarbons Compounds?
Vapor (EPA Method 8020) (Ecology Method | (Ecology Method | (Ecology Method (EPA Method 8010)
Sample Date |Concentrations (ug/) WTPH-G) WTPH-D) WTPH-D ext) (ugfh
Source | Sampled {ppm) B E T X (mg/l) {mg/l) (mg/M) PCE TCE DCE
MW-4 03/24/94 <4008 <050 | <050 | <050 | <1.0 <0.05 0.37 <0.75 <1.0 <1.0
Duplicate | 03/24/94 <4003 - - - - - - - <1.0 <1.0
06/22/94 <4003 <050 | <050 | <0.50 | <1.0 <0.05 <0.25 <0.75 <1.0 <1.0
09/22/94 <400° <050 | <0.50 | <050 | <1.0 0.06 <0.25 <0.75 <20 <2.0
12/20/94 <4007 <0.50 <0.50 <0.50 <1.0 0.44 <0.75 <1.0 <1.0
03/24/95 <400° <050 | <050 | <050 | <10 <1.0 <10
06/23/95 <4008 <050 | <050 | <050 | <1.0 |iiiioon0d0%i oo oA il gey <1.0 <1.0
09/25/95 <4008 <050 | <0.50 | <050 [ <1.0 <1.0 <1.0
12/19/95 1,000% <0.50 | <0.50 | <0.50 | <1.0 <1.0 <1.0
MW-5 03/24/94 <400 - - - - <1.0 <1.0
06/22/94 <400 - - - - <1.0 <1.0
09/22/94 <400 - - - - <10 <10
12/20/94 <400 - - - - <1.0 <1.0
03/24/95 <400 - - - -~ <1.0 <1.0
06/23/95 <400 - - - - <1.0 <1.0
09/25/95 <400 - - - - <1.0 <1.0
12/19/95 6003 - - - - <1.0 <1.0
MW-6 03/24/94 <400 - - - - <1.0 <1.0
06/22/94 <400 - - - - <1.0 <1.0
09/22/94 <400 ~ - - - <1.0 <1.0
12/20/94 <400 - - - - <1.0 <10
03/24/95 <400 - - - - <1.0 <1.0
06/23/95 <400 - - - - <1.0 <1.0
09/25/95 <400 - - - - <1.0 <1.0
12/19/95 600 — -- - -- <1.0 <1.0
MTCA Method A Cleanup Levels 5.0 30 40 20 1,09 5.0 5.0 NAS

Notes appear on Page 3 of 3
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B ZHE B E T X PCE | TCE | DCE
x  XYLENES {ug/1} 2 6 B 2 T X PCE | TCE | OCE 03/24/94] 3.8 5.3 19 | <05 | 30 | <10 | <10 | <io
03/24/94] <0.05 | <05 | <05 | <05 | <10 79 <10 | <10 06722794 1.1 2.4 57 | <08 i B R ] 56
PCE TETRACHLOROETHENE (MQ/') 06/22/94| <0.05 <0.5 <0.5 <0.5 <0.5 100 <1.0 <1.0 09/22/94| 0.34 0.97 2.1 <05 15 4.0 55 16 N
09/22/94] 006 | <05 | <05 | <0.5 | <1.0 62 <2.0 | <20 12/20/94] 042 | <05 | 075 | <05 | 59 oY) X 25
1cE TRICHLOROQETHENE (ug/i) 12/20/94| <0.05 | <0.5 | <05 | <05 | <1.0 41 <10 | <10 03/24/95] 0.43 1.3 35 | <05 16 32 30 1.7
03/24/95| 006 | <0.5 | <05 | <0.5 | <1.0 85 <1.0 | <10 o5/23/55] 028 | 081 | 1.9 <05 | 53 ) 32 %]
oce  1,2—DICHLOROETHENE (ug/1) 06/23/95 0.10 | <0.5 | <05 | <0.5 | <1.0 | 190 | <1.0 | <1.0 09/25/35] 045 | 1.7 | 2.3 | <050 | 12 27 | 33 [ 76
09/25/95| 0.07 <0.5 <0.5 | <0.5 <1.0 210 <1.0 <1.0 12/19/95| 0.9 2.0 5.4 <05 54 25 22 40
CNA NOT APPLICABLE 12/19/95| 024 | <05 | <05 | <05 | <1.0 19 <10 | <1.0 Ton o 50 300 1300 | 306 | 50 50 A
MTCA 1.0 50 | 300 | 400 | 200 | 50 5.0 NA
MTCA MODEL TOXICS CONTROL ACT

METHOD A GROUND WATER
CLEANUP LEVELS

WEST LYNN STREET

Reference: Drawing entitled "General Arrangement, Unocal Service Station 1726, Seattle, Washington,”

by Unocal, dated 10/17/85.

Notes:

1.

The locations of all features shown are approximate.

2. See Figure 1 for site facilities identifications.

SCALE IN FEET
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ATTACHMENT A

- PREVIOUS STUDIES

Astec Petroleum Services replaced the westernmost hydraulic hoist in the service station
building in September 1990. A GeoEngineers representative visited the site following removal
of the hoist to observe soil conditions in the excavation and to obtain soil samples for analytical
testing. A 1/2-inch-diameter hole was observed in the casing for the hoist hydraulic ram.
Laboratory analyses of three discrete soil samples obtained from the hoist excavation and of one
composite sample obtained from the stockpile of excavated soil indicated that the concentrations
of TPH (total petroleum hydrocarbons) exceeded the current MTCA (Model Toxics Control Act)
Method A soil cleanup levels. The results of our services are presented in our report dated
February 5, 1991.

GeoEngineers explored subsurface soil conditions in the vicinity of the USTs and fuel
service islands at the site in June 1992 by completing nine borings (MW-1 through MW-4
and B-1 through B-5) at the approximate locations shown in Figure 2. Monitoring wells were
constructed in borings MW-1 through MW-4 to evaluate ground water conditions. Gasoline-
related contamination was detected in soil and ground water samples obtained from MW-1, and
in one soil sample obtained from B-1. Solvent-related contamination was detected in a ground
water sample obtained from MW-4, The results of our subsurface contamination study are
presented in our report dated August 7, 1992,

We monitored test pit explorations in the vicinity of the hydraulic hoists in October 1993.
Heavy oil-range contamination was detected in soil samples obtained from the test pit completed
adjacent to the westernmost hydraulic hoist. The results of test pit explorations are summarized
in our report dated December 17, 1993,

Ground water samples were obtained from MW-1 through MW-4 in September 1992 and
October 1993. Solvent-related contamination was detected in ground water samples obtained
from MW-2 and MW-4. Petroleum-related contamination was detected in ground water samples
obtained from MW-1, MW-2 and MW-4 on one or both occasions.  The resuits of our
September 1992 monitoring activities are presented in our report dated November 12, 1992, The
results of October 1993 monitoring activities are presented in our report dated December 17,
1993. ,

We concluded that the source of solvent-related contamination was likely off site, based on

| ground water flow direction and concentrations of contaminants detected in ground water
samples. We installed two off-site (upgradient) monitoring wells (MW-5 and MW-6) and
obtained ground water samples from all of the on- and off-site monitoring wells in March 1994.
Solvent-related contamination was detected at high concentrations in the ground water samples
obtained from the off-site monitoring wells. Petroleum-related compounds also were detected at

GeoEngineers . A-1 File No. 9161-278-04-1150



concentrations greater than MTCA Method A cleanup levels in ground water samples obtained
from on-site monitoring wells MW-1 and MW-2. The results of our March 1994 activities are
included in our report dated April 29, 1994,

Ground water samples were obtained from MW-1 through MW-6 on June 22,
September 22, December 24, 1994 and March 24, June 23, and September 25, 1995, Solvent-
related contamination was detected in ground water samples obtained from MW-2, MW-4, MW-5
and MW-6. Petroleum-related contamination was detected in ground water samples obtained
from MW-1 and MW-2. Petroleum-related contamination was detected in the ground water
sample obtained from MW-4 for the first time in March 1995. Monitoring wells MW-5 and
MW-6 were installed off site to investigate the source of PCE contamination detected in ground
water samples obtained from on-site well MW-4. PCE has been detected at concentrations
greater than the MTCA Method A cleanup level in ground water samples obtained during this
and previous monitoring events from MW-5, located adjacent to the former Scott’s Magnolia
Cleaners (Figure 2). Based on the results of this study and previous studies conducted at the site,
the most likely source of PCE is the former Scott’s Magnolia Cleaners. The results of our most
recent monitoring activities are presented in our report dated October 31, 1995.

GeoEngineers A-2 File No. 9161-278-04-1150
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ZNORTH
= CREEK

18939 120th Avenue N.E., Suite 101 » Bothell, WA 98011-9508 {205) 481-320D « FAX 485-2092
East 11115 Mentgomery, Suite B « Spokane, WA 99208-4776  (509) 924-9200 » FAX 924-9280
8405 S.W. Nimbus Avenue * Beaverton, OR 97008-7132  {503) 643-8200 « FAX, 644-2202

Laboratory
" Sample
Number

B512354-01

B512354-02

B512854-03

B512354-04

B512354-05

B512354-06

g » Inc.
i: 8410 154th Avenue N.E.

£ Redmond, WA 98052
i Attention: Laura Maffei

Sample
Description

MW-1

MWw-2

MW-3

Mw-4

MW-5

MwW-5

I me:
Client Project :

NCA Project #:

eattle,
#9161-278-R04

Received: Dec 20, 1995:

B512354 Reported: Jan 4, 1996!

PROJECT SUMMARY PAGE

Sample
Matrix

Water

Water

Water

Water

Water

Water

Date :
. neers
Sampled GeoEng!

JAN 08 1336

12/19/95 Routin J@ V’B ........... B

12/19/95 FIlB  sereeeersnsemssnsensssnsraanmesssnees
12/19/95
12/19/95

12/19/95

12/19/95

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.

v

Laura Dutton
Project Manager

512354.GEO <>



:§ CREEK 18938 120th Avenus N.E.. Suite 101 = Bothell, WA 98011-8508  (206) 481-9200 « FAX 485-2002
= = East 11115 Montgomery, Suite B ¢ Spokane, WA 99206-4776  (509) 824-9200 » FAX 924-8290

.—__._—-E ANALY TICAL 9405 S.W. Nimbus Avenue » Beaverion, OR 87008-7132  [503) 643-3200 » FAX 644-2202

CAL Seattle, #1726 Sampled: Dec 19, 1995
Water Received: Dec 20, 1995
WTPH-G Analyzed: Dec 27-29, 1995

R d: Ja

Sample Matrix: '
Analysis Method:
First Sample #:

g » INC.
i 8410 154th Avenue N.E.
#Redmond, WA 98052
| At

TOTAL PETROLEUM HYDROCARBONS-GASOLINE RANGE

Sample Sample Sample Surrogate
Number Description Result Recovery
ug/L %
(PPb)
B512354-01 MW-1 3,500 S-2
B512354-02 MW-2 900 S-2
B512354-03 MW-3 N.D. 96
B512354-04 bMW-4 240 108
BLK1227395 Method Blank N.D. 107
Reporting Limit: 50

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

NORTH CREEK ANALYTICAL Inc.|Picase Note:

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

%&W) from coeluting organic compounds present in the sample.

Laura Dutton ) -
Project Manager

512354.GEO <2>
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Run Time Bar COde.

Acquired on

Report Created on:
- Sample Info

27 Dec 85 07:53 aAM
27 Dec 95 08:17 AM
500 ng v-10a

Instrument Method
Analysis Methed

= v ) N
0 0 0 0
0 0 0 0 0
D B R N
O | L v : 1 -t | ] 1 1 L 1 1 N 1 Il ) Il
]
O g
% 8.091
9.340
H_
0
900 12,219
] 14.370
0
N _
O
" Data File Name C:\HPCHEM\4\DATA\122795\002F0101.D
Operator : Page Number t 1
‘Instrument : GC#4 Vial Number : 2
, Sample Name gas std Injection Number 1
Sequence Line 1

WA-WATER.MTH
WA-WATER.MTH



o
FS 0O T
=20

O [ 1 L ' 1 L 1 1 I 1 \‘,‘
-
U]_ '
~ i
0 =
<
H -
0 i
il
N : S aTe ama 09,857 TOTTGU o
0 : ' ' .
]
Data File Name : C:\HPCHEM\4\DATA\122895\036F1001.D
Operator : Page Number : 1 y
Instrument - : GC#4 Vial Number : 36 .
Sample Name : b512354-01 r1 Injection Number : 1 -
Run Time Bar Code: Sequence Line : 10 T
Acquired on : 28 Dec 95 10:18 PM Instrument Method: WA-WATER.MTH ,‘J
Report Created on: 28 Dec 95 10:42 PM Analysis Method : WA-WATER.MTH T
Multiplier : 2 : ' : o

Sample Infa : 2.5 ml




PO

]

-

o -

At

e

f

}"»‘-“f'.

: WA-WATER.MTH

a v 0 p
0 0 0 0
0 0 0 b 0
O 1 \; P:S 2 " ) |P L .? L 1 1 l'rk ST
]
il
B
__ —
0 _
P 757
0
11.873 12010
o = H3652
" - 1£.90%
1 1603] 1n.r)r~m
=161 d8 1~ 00
= 413
(15D o
s 182468396
80 18.032 18.998
D B T ' 19.441
_ 19.874 '
o)
Data File Name : C:\HPCHEM\4\DATA\122795\C40F0501.D
Operator : Page Number H
Instrument : GC#4 Vial Number : 40
Sample Name : b512354-02 Injection Number : 1
Run Time Bar Code: Sequence Line : 5
Acqguired on 28 Dec 95 03:43 AM Instrunent Method: WA-WATER.MTH
Report Created on: 28 Dec 95 04:06 AM Analysis Method
5 ml

Sample Info :




B N ] [N i) 0
o) o O 0 0 o)
0 0 0 0
0 0 0
L i J -l L 1 1 q] L 1 1 @ A L 1 1 Q.l 1 1 1 1 ql i L -} ql 1 - - ] s q]
0- g w Z 0 v U # 7
L J
. ,
e 680
H 11419
g kﬁ 1Ty
2 —
N —
—
Z
c 741
H
@ 18:386
vl &
0
—~
L
Data File Name  : C:\HPCHEM\2\DATA\DEC28\037F2401.D
Operator : TF Page Number : 1
Instrument : BOB Vial Number : 37
Sample Name . ¢ 512354-04W Injection Number : 1
Run Time Bar Cecde: Sequence Line : 24
Acguired on ! 29 Dec 95 10:21 AM Instrument Method: TPHE.MTH
"Report Created on: 29 Dec 95 10:58 AM Analysis Method : TPHE.MTH

e

1

5. "
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' _:E‘ CREEK 18239 120th Avenue N.E.. Suite 101 « Bothell, WA 98011-9508 {205} 481-8200 « FAX 4B85-2982
_.:_'__:' = East 11115 Montgomery. Suite B » Spokane. WA 89206-4776  (509) 924-9200 = FAX 924-9290

.--=‘_--':E ANALI I ICAL 9405 S.W. Nimbus Avenue * Beaverton, OR 97008-7132  (503) 643-3200 » FAX 644-2202

£ 8410 154th Avenue N.E. Sample Matrix: Water . :
i Redmond, WA 98052 Analysis Method: WTPH-D Extracted: Dec 23, 1995
ttention: Laura Maffei Units: mg/L (ppm) Analyzed: 12/29/95-1/4/9
Reported: Jan 4, 199

HYDROCARBON QUALITY CONTROL DATA REPORT

ACCURACY ASSESSMENT PRECISION ASSESSMENT
| Laboratory Control Sample Sample Duplicate
o Diesel Range
Diesel Organics
‘\
-~ Spike Conc. Sample
Added: 2.04 Number: B512396-03
4 Spike Original
Result: 2.08 Result: N.D.
\
% ' Duplicate
Recovery: 102 Resuit: N.D.
" Upper Control Relative Relative Percent Difference values are not
Limit %: 107 % Difference: reported at sample concentration levels
\ less than 10 times the Reporting Limit.
- Lower Control Maximum
Limit %: 89 ' RPD: 44

'i

\

/

NORTH CREEK ANALYTICAL Inc.]| % Recovery: Spike Resuit x 100
PEN WW . Spike Concentration Added
! T Relative % Difference: Original Result - Duplicate Result x 100
Laura Dutton - . (Criginal Result + Duplicate Result) 7 2

Project Manager
512354.GEO <7>




12932 120in Avenue R.E.. Suite 107 » Bothell, W2 98011-8503  2035) 4B81-0200 « FAX 485-2092
Eas! 11115 Montgomery. Suite B « Spokane. WA 99206-4776  1509; 824-9200 » FAY, 924-9280
8403 5.W. Nimpus Avenue * Beaverion, OR 97008-7132 {503, 643-9200 » FAX 644-2202

i GeoEngineers, Inc. Client Project ID:  UNOCAL Seattle, #1726 Sampled: Dec 18, 1995
i1 8410 154th Avenue N.E. : Sample Descript:  Water, MW-1 Received: Dec 20, 1995
i Redmond, WA 98052 Analysis Method: EPA 8010 Analyzed: Dec 29, 1995
¢ Aftention: Laura Maffei Sample Number:  B512354-01 R d:

HALOGENATED VOLATILE ORGANICS

Analyte Reporting Limit Sample Results
HO/L (ppb) ' g/l (ppb)
Bromodichioromethane.......cccoevivcecereenireiensesienreerenes 1.0 N.D.
= FgateaTol o] 2 TR 1.0 . N.D.
BromOomethan. ..t st es s e s et s smaesenees 1 Y N N.D.
Carbon tetrachlornde. e earesssssrereesse s seems 1.0 e N.D.
(071 [l fo T =T V2T o T TR 1.0 —— N.D.
Chlorcethane.....couiiceeicei et e e sras s e 1.0 e N.D.
(0351 o] o 0] 0o TR 1.0 s N.D.
Chloromethane.......cocvivecvienieiirccere e seres s esar e seans 1.0 s N.D.
Dibromochloromethane....c e rcerecreriesseseeseenans 1.0 e N.D.
1,2-DichlOrODENZENE ... ettt e sesaas 10 e N.D.
1,3-Dichlorobenzene......meccecviveeececcreeereeccrranrreesssrrasssesens 1500 U N.D.
1,4-DiChlOrODENZENE......ee ettt e ea s e e 1.0 e N.D.
1,1-DichloroethanE... vt 1.0t N.D.
1,2-Dichloroethant....c.ceeceeeieeer e 0.50 e N.D.
1,1-Dichloroethene.... e e 1.0 e N.D.
Cis 1,2-Dichloroethene..... e 1.0 N.D.
'tfrans 1,2-Dichloroethen.... e, 1.0 s N.D.
1,2-DichlOroproPaNa.. .ccccvee v er s s e st es e, T.0 s N.D.
Cis-1,3-DichlorCPropene... ..o iee e e e ree e e 1.0 e N.D.
trans-1,3-DichiOrOPTOPENE. ...c.uiecceeceeec e e vvsene e 1.0 ——— N.D.
Methylene chloride........coeececceeineencenccierieeeec e ne 5.0 et N.D.
1,1,2,2-Tetrachloroethane......cccecvveveirericernerircecieeeercniens 1.0 N.D,
TetrachloroBthENE. ..ttt e 1.0 e ————— N.D.
1,1,1-Trichloroethan......c.ociieciie e e e, T.0 et N.D.
1,1, 2-Trichloroethane.....o.cecvievereee ettt errereens 1.0 s N.D.
B (oa (o] o T=) (T=] o= YRR 1.0 e N.D.
TrichlorofluOrOMEthANE. ..ccevve e e emee T.0 e, N.D.
VINyl CRlOTIAE. .o et e 1.0 e N.D.

4-Bromofluorobenzene Surrogate Recovery, %: 92

Surrogate Recovery Control Limits are 63 - 148 %.

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

NORTH CREEK ANALYTICAL Inc.
Laura Dutton .
Project Manager

512354.GEQ <8>
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— CREEK 18939 120t Avenue N.E.. Suite 101 « Bothell. WA 98011-3508  (203) 481-8200 « FAX 485-2002
= East 19713 Monigomery, Suite B « Spokans, WA 99208-4776  509) 924-8200 « FAY, 922-9280

i—; ANAL' i [CAL 9403 5.W. Nimbus Avenue  Beaverton, OR G7008-7132 (5031 643-9200 » FAX 644-2202

i GeoEngineers, Inc. Client Project ID:  UNOCAL Seattie, #1726 Sampled:
8410 154th Avenue N.E. Sample Descript:  Water, MW-2 Received:
i Redmond, WA 98052 Analysis Method: EPA 8010 Analyzed:
i Attention: Laura Maffei Sample Number: B512354-02 Reported:

HALOGENATED VOLATILE ORGANICS

Analyte Reporting Limit Sample Resutlts
pg/l. (ppb) Hg/L (ppb)

Bromodichloromethane........ereiiieiietinrieieeeseescsiesenens 1.0 v, N.D.
=] (o] g31e] {011 0 VORI 1.0 e N.D.
BromomeEthane. ... .e ettt e e 1.0 e N.D.
Carbon tetrachloride.....eueeeviceeiie e serierens 1.0 N.D.
07 a1 le] ol e T=1 g .= q 1=V SO 1.0 e N.D.
ChIOroethane....coccvreiviieiiie et re e e ssessssrsesesssenssens 1.0 e N.D.
(@] 31o] o1101 1 4 TSR T0 e ——— N.D.
ChioromEthaNe.. i eiete e cirveee s e e s eee s e s anmeas 1.0 s N.D.
Dibromochloromethane.......cocvvveeeimeveereeeecccineeereesersens 1.0 s N.D.
IR B ITolg o] o oF=T g =1 o 1= YRR 1.0 e N.D.
1,3-Dichlorobenzene.......eeeeveeieeceeeceecccceeer e 1.0 e ——— N.D.
1,4-DichlorebeNZENE. . et e 1.0 e —— N.D.
1,1-Dichloroethane. . . viees et 1.0 e, N.D.
1,2-Dichloroethan....eeeveeccecreeccee et e ceveneeere e 0.50 e e N.D.
1,1-Dichloroethene. . et e e 1.0 N.D.
cis 1,2-Dichloroetheng......enniscsininccnnnne s, 1.0 e, 4.0
trans 1,2-Dichloroethene.....cmeerieivie e reeens 1.0 e ———— N.D.
1,2-DichlOropropane.........ue e issicsr e, 1.0 e N.D.
cis-1,3-Dichloropropene......ccevrverceeneersrereerereestsss e 1.0 e N.D.
trans-1,3-Dichloropropeng.........ceveiinn s 1.0 e N.D.
Methylene chloride... i 5.0 i, N.D.
1,1,2,2-Tetrachloroethane...ec e, 1.0 e ———— N.D.
Tetrachlorcethene.... i cicsve s et enneeens 1.0 e 2.5
1,1,1-Trichloroethane, ... e e 1.0 N.D.
1,1,2-TrichloroBthane. ... ccee e e ee e sre e e 1.0 e —— N.D.
B g [ 3] (o] e 1= {11 o - 20 1L 2.2

b THChIOrOfUOTOMENANE. c.v.veerresevesseeeeseeeeereseemsereseeeseneen 1.0 ——— N.D.
Vinyl chloride. i 1.0 s N.D.

4-Bromofluorobenzene Surrogate Recovery, %: 85

Surrogate Recovery Control Limits are 63 - 148 %.
'\ Analytes reported as N.D. were not detected above the stated Reporting Limit.

NORTH CREEK ANALYTICAL Inc.

Laura Dutton
) .
Project Manager 512354.GEQ <S>



ZNORTH

:= CREEK ' 18539 120tk Avanuz N.E.. Suite 107 « Botneli, WA 98011-8508 (205, 481-9200 » FAY 3852892
== East 11115 Momgomery, Suite B « Spokane. WA 99206-2775  [509) 924-9200 « FAY 922-8290

|Illt

= ANAL' i [CAL 9405 S.W. Kimous Avenue » Beaveron. OR §7008-7332 (503 643-9200 « FAX, §44-2202

eokngineers, Inc. ] : plea: )
#8410 154th Avenue N.E. Sample Descript:  Water, MW-3 Received: Dec 20,

Redmond, WA 98052 Analysis Method: EPA 8010 Analyzed: Dec 29,
E;'Attentlon Laura Maffei Sample Number bs12ss403 i Reported Jan 4,

HALOGENATED VOLATILE ORGANICS

Analyte Reporting Limit Sample Results
HG/L (ppb) Hg/L (ppb)
Bromodichloromethane.....ccvveeeeieceieencecinnernerrerren i 1.0 e e N.D.
(ST 70T 8 070} {0] 1 25 O OO 1 U N.D.
=0T T0) 001) taT= 101 TSP 3 1L N.D.
Carbon tetrachlonide...... e e T N.D.
ChlorobenzZene. ... ..cicierreee e et e e e sremr e e 10 e e N.D.
107 o1 le] {o T=] 14 T-1 o L= U OO OUUP PR T.0 et ——— N.D.
(07 01ToT 1) {0 11 2 1 TV USROS T.0 et N.D.
(070 1loT 0] 7= (g1 3 =R UTUPRROR 116 O N.D.
Dibromochloromethane.....ceveevieeereceiesiiciincviinieesenenne 8 10 N N.D.
1,2-DiChlOTODENZENE. ... ..erevrere e re e srsrcseaer e ceennens 1.0 e N.D.
1,3-DichlorobENZENE. v eerrcereee e e e s 1.0 e N.D.
1,4-DiChIOrODENZENE e ettt rar e b aens 1.0 N.D,
1,1-Dichloroethane..........ocevereerecvirrrriinnisieesieenennes 1.0 e N.D.
1,2-DiChIOrOEtNANE...er e cee e et ee s e s s e as s e nens 0.50 et N.D.
I 0115 1o £ =1 [T o 1= TR U, 1.0 e N.D.
cis 1,2-Dichlorcethene... e rinennens 1.0 e N.D.
trans 1,2-Dichloroethené.......ceeciivvvineiicinimeniecccaee 1.0 e N.D.
1,2-Dichloropropane.........cvmeermereicnssnineesesaes e sasssan, 1.0 e N.D.
Cis-1,3-DIchlOrOPrOPENE....ectc et 1.0 N.D.
trans-1,3-Dichloropropene.....u e ieesencrmnceneecscne 1.0 N.D.
Methylene chloride........coeveiiviiiiinire e 5.0 e N.D.
1,1,2,2-Tetrachloroethane.....cccveivenrnisrcrrcrnnee s ssssssenianne 1.0 e e N.D.
Tetrachloroethene.. ... ettt e eemcarer s 1.0 e re————— N.D.
1,1,1-Trichloroethane....iveee e rressinein s e 1.0 e N.D.
1,1,2-Trichloroethane.....ccccceeiiniiiiiciec e 1.0 e, N.D.
B (ol a1l e T 1= o 1= P, 1.0 e N.D.
Trichlorofluoromethane. ... ererrre e e e 1.0 e ——— N.D.
Vinyl chloride. .o ee vttt e 1.0 e, N.D.

4-Bromofluorobenzene Surrogate Recovery, %: 94

Surrogate Recovery Control Limits are 63 - 148 %.
Analytes reported as N.D. were not detected above the stated Reporting Limit.

NORTH CREEK ANALYTICAL Inc.

QVWW)

Laura Dutton
Project Manager 512354.GEO <10>
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-—E CREEK 18939 120th Avenue N.E.. Suite 107 » Botnel,, WA 88013-2508 {2051 481-8200 « FAX 485-2932
= East 11115 Montgomeary. Suite B « Sookans, WA 89206-4776 1509} G24-9200 » FAX 924-0290

—= ANALYT!CAL 9405 S.W. Nimbus Avenue + Beavertor, OR 87008-7132 503 £43-9200 = FAX 644-2202

!

Illlllll
1]

gineers, inc. ient Project ID: eattle, #1726 Sampled: Dec 19, :
i: 8410 154th Avenue N.E. Sample Descript:  Water, MW-4 Received: Dec 20, 1995!
iRedmond, WA 98052 . Analysis Method: EPA 8010 , Analyzed: Dec 29, i

Reported: Jan 4

B512354-04

;:.Attention' Laura Maffei - Sample Number:

HALOGENATED VOLATILE ORGANICS

Analyte Reporting Limit Sample Resulis
Hg/L (ppb) Hg/L. (ppb)

Bromodichloromethane........cocvveveecerrceevennreneenens R 1.0 N.D.
BrOMOIO M . eiirii it et res e s s seseesesen sesseeemeenaeen 1.0 e N.D.
BrOMOMEthANE......ciiiieceeeee ettt eree e esre et 1.0 e ——— N.D.
Carbon tetrachloride......cceeeei e e 1.0 e ————— N.D.
ChIOrobENZENE. ..ottt et 1.0 N.D.
Chloroethane..uc.eceei ettt s e s seeereseeseeens 1.0 e N.D.
CRlOTOf O et ettt ettt e e ene s 1.0 e N.D.
ChlOrOmMEtNANE... ettt see st s v s e oo 1.0 ————— N.D.
DibromechloromMEtHANE. ....ee it eeean 1.0 e N.D.
1,2-DHChlOrODENZENEA. .. vviveceerrrriveeste s cererraessesseereseeesenaneen 1.0 s N.D.
1,3-Dichlorobenzene..... . eeicnesiieee s ssne e e 1.0 v————— N.D.
1,4-DIChlOTODENZENE. i ee ettt eereere s aesaneen 1.0 . N.D.
1,1-Dichloroethant. . et 1.0 N.D.
1,2-DichlOrOethaNS. ... et e e s e sereecrenee e 0.50 e e, N.D.
1,1-Dichloroethient. ..t cvee et e vt e s s 1.0 e N.D.
Cis 1,2-Dichloroethene. . ettt 1.0 e N.D.
trans 1,2-Dichloroathene.. ..o rceccrceerceneesecce e, T.0 e, N.D.
1,2-DiChlOTOPIOPaNE. et sere s s e s 1.0 . N.D.
Cis-1,3-DiChlOropropeN .. ..ot vt 1.0 e e N.D.
trans-1,3-Dichloropropene.......c.. e cevenesenes et 1.0, N.D.
Methylene chloride......cceiee e e 5.0 e N.D.
1,1,2,2-TetrachloroBthaNe. . ...ooe e reeee e eeereeeeeeene T.0 s N.D.
Tetrachloroethene.....ciecerecsreree s esssnesesesseresesns 10— 19
1,1, 1-Trichloroethane. ...t 1.0 e N.D,
1,1,2-Trichloroethane. ..t seaene e vae e 1.0 e N.D.
THChIOTOBRENE. ...ve e eeeee ettt resres st seresnanns 1.0 e N.D.
Trichlorofluoromethane........ e 1.0 N.D.
Vinyl ChIOHdE. o 1.0 N.D.

4-Bromofluorobenzene Surrogate Recovery, %: 90
Surrogate Recovery Gontrol Limits are 63 - 148 %.
Analytes reported as N.D. were not detected above the stated Reporting Limit.

NORTH CREEK ANALYTICAL Inc.

Opteoe LG

Laura Dutton .
Project Manager 512354.GEO <11>



_§ CREEK 18939 120t Avenug N.E.. Suite 107 » Boinali WA 98011-G505  (208) 481-8200 « FAX 485-2002
East 11115 Montgomery, Suite B » Spokane. WA 99206-4776  (509) 524-9200 » FAX 924-9290

_'——_‘_——g- ANAL‘ i !CAL 9405 S.W. Nimbus Avenue » Beaverton. OR 87008-7132  (503) 643-9200 « FAX 5£4-2202

—

iy,

i GeoEngineers, Inc. roject tD: eattle, ampied:
£ 8410 154th Avenue N.E. Sample Descript:  Water, MW-5 Received:
i Redmond, WA 98052 Analysis Method: EPA 8010 Analyzed:
i Attention: Laura Maffei Sample Number: Reported:

HALOGENATED VOLATILE ORGANICS

Analyte Reporting Limit Sample Results
HO/L (ppb) HO/L (ppb)

Bromodichloromethane........ocecicvnviennnnseeneneecneenennnns 1 N.D.
(21T tao) (0] 1 1 o O 1.0 e ————— N.D.
Bromomethane......co e errcereeer e reseces s ersserenaesson. T.0 s N.D,
Carbon tetrachloride.. oo criereccvreer et serecsenseecosnenens 1.0 et N.D.
Chlorobenzene. ...t et sr e eere e sesesrenrens 1.0 rrrreereeererererera b eaerannes N.D.
1870110 (0T 1o -1 1= TR 1.0 ee———— N.D.
(0301001 {0703 1 1 TSRO 1.0 e N.D.
Chloromethane........cueeeieceeiee sttt st e s s e s 1.0 e ——— N.D.
Dibromochioromethane......ceeevieeviveeeiiicineeereesieseneeesvenens 1.0 e e avereane N.D.
1,2-DichlorobENZENE .. et e e s aeceeees 1.0 e N.D.
1,3-Dichlorobenzent...... e e 1.0 e, N.D.
1,4-Dichlorobenzana... .o e rcrcceeessercsseer e e e eeesnes 1.0 e N.D.
1,1-Dichlorosthane. ..., 1.0 N.D.
1,2-Dichloroethan@...cuic e ceereetr e e s e e 0.50 e N.D.
1,1-Dichloroethent...... et 1.0 e N.D.
cis 1,2-Dichloroethene........ceeeeeeeevereeerieceee e cerecenaeas 1.0 N.D.
trans 1,2-Dichloroethene.. .. e e e 1.0 e N.D.
RIV-EID]Te1y] [l ge] o) (o) o= I TS 1.0 e erannes N.D.
Cis-1,3-DiChlOrOPTOPENE. .. cceeeeerierccrereriresereeeranessaesssessaessene 1.0 e N.D.
trans-1,3-Dichloropropent.....u e 1.0 e, N.D.
Methylene chloride......ocveiicinii s B.O e, N.D.
1,1,2,2-Tetrachloroethane......vveeviieerciiee e ennssees 1.0 s N.D.
TetrachloroethenB.. e rrerenrreesismenrressrscmneeenrirsennsnrensanns 3 1 0 a3
1,1,1-Trichloroethan@......eeeeereccereereieeeeeree s 1.0 e N.D.
1,1,2-Trichloroethane. ..o 1.0 e N.D.
TrichlorCEthaNA.. vt it s s e eras ey e 1.0 e N.D.
TrichloroflUOrOMEthANG.... . v aaee 1.0 e N.D.
Vinyl Ghloride....occuiiiicicec e 1.0 s N.D.

4-Bromofluorobenzene Surrogate Recovery, %: 93
Surrogate Recovery Control Limits are 63 - 148 %.
Analytes reported as N.D. were not detected above the stated Reporting Limit.

NORTH CREEK ANALYTICAL Inc.

Laura Dutton |
Project Manager . 512354.GEQ <12>



i —
= CREEK 18939 120t7 Avenue N.E.. Suite 107 » Bothell. WA 98017-2308 (2051 431-9200 ¢ FAX 485-2032
= = Zast 113115 Montgomery, Suite B « Spokane, WA 99206-4776  {509; 922-8200 « FAX 924-9290

2 ANALYT! CAL 8405 S.W. Nimpus Avenug * Beaverton, OR 97008-7132  503; 843-3200 ¢ FAX, 644-2202

f eoEngineers, Inc. Client Project ID; NOCAL Seattle, #172 Sampled: Dec 18,
;8410 154th Avenue N.E. Sample Descript:  Water, MW-6 Received: Dec 20, 1995
i Redmond, WA 98052 Analysis Method: . EPA 8010 Analyzed: Dec 29,
ii Attention: Laura Maffei Sample Number:  B512354-06 Reported: Jan 4
' HALOGENATED VOLATILE ORGANICS
Analyte ) Reporting Limit Sample Results
Hg/L (ppb) ‘ Hg/L (ppb)
Bromodichloromethane.......eeviiieeiciiiescersirseeeesecnnes 1.0 e s N.D.
=00 glok{ o] 1o NNt 1.0 e —— N.D.
BrOMOMEINANE. et et eercer e e e e et bera et b s bennse s T.00 . N.D.
1 Carbon tetrachloride......ovcmeeeceeieercreecrere e 1.0 e ———— N.D.
ChlorobBNZENEa......ceii et s TO e —— N.D.
L0 a1 LoT ot =T { o= o 1= U 1.0 e e N.D.
i 104 51[o] fo] 1] 1o o PR 1.0 N.D.
 CNIOTOMEINANG. oo ceeeceeeeeeeereeeeeereeesreseeeeeeseseeresssesensessnees 1.0 e e eereeeeseseneranaens N.D.
Dibromochloromethana.......cciceeevveoirienirerenrereereisseeeesenen 1.0 e N.D.
1,2-DichlorobenzZent ...t s e 1.0 s N.D.
1,3-DichlOrobENZENE. ... rerrereres s rerenresrenerasseressesanes 1.0 ————— N.D.
1,4-Dichiorobenzene.......ceevicervceer e e eeeenas J00 e N.D.
B I BB e 0 11aY {o =] (g =t 1= TR 1.0 e N.D.
1,2-DichloroBthane. ..ceeveeereceeee e stree s eeseeserseesressnes 0.50 e, N.D.
1,1-Dichloroethene. . cu.eeeieee et 1.0 N.D.
Cis 1,2-Dichloroethens....i. v s e cresee e 1.0 N.D.
trans 1,2-Dichloroethene... vt 1.0 e N.D.
1,2-Dichloropropane......cccvcirecessveircnnnnenccsennnn e 1.0 e N.D.
Cis-1,3-DiChICrOproPENE.. .cciiireevetr e e s s seree e 1.0 s N.D.
_ trans-1,3-Dichloropropene........c.ceevmiiinnicininieninnens 1.0 N.D.
Methylene chlorde. . vicirereereec e e e 5.0 e N.D.
= 1,1,2,2-Tetrachlorogthane....... v s 10 e N.D.
Tetrachloroethene....iveirie s e 1.0 e, 2.6
1,1,1-Trichloroethane.......cccccvmmrernrrrmmcrsrcenseencessncan, 10 1.0
1,1,2-Trichloroethan@.......ceeeeeeereeeen e 1.0 e, N.D.
o] 103 (o= 31 gT=T 1= YOS 1.0 ———————— N.D.
TrichlorofluoromMEthaANE. ... e sreeas 1.0 N.D.
Vinyl ChlOMdE. v et e e e 10— N.D.
\
b

4-Bromofluorobenzene Surrogate Recovery, %: 97
i Surrogate Recovery Control Limits are 63 - 148 %.
! t Analytes reported as N.D. were not detected above the stated Reporting Limit.

NORTH CREEK ANALYTICAL Inc.

T bogoea A

Laura Dutton
Project Manager 512354.GEO <13>



<NORTH

_ CREEK 18039 120th Avenus N.E.. Suite 107 « Botnell. WA 98071-8508 {205, 437-8200 » FAX 423-2852
_..-‘__E East 11115 Montgomery, Suite B » Spokane. WA 99205-4778  (509; 923-9200 « FAX. 92:-9290

_=—_—E ANAL' i l CAL 9405 S.W. Nimbus Avenue * Seaverton. OR §7008-7132 15037 543-9200 » FAY, ££4-2202

: GeoEngineers, Inc. Client Project ID:  UNOCAL Seattle, #1726
i 8410 154th Avenue N.E. Sample Descript: Method Blank

' Redmond, WA 98052 Analysis Method: EPA 8010 Analyzed: Dec 28,
i Attention: Laura Maffei Sample Number: BLK122895 d:

HALOGENATED VOLATILE ORGANICS

Analyte Reporting Limit Sample Results
Hg/L (ppb) Hg/L (ppb)
Bromodichloromethane......coe i eaeseeressescasrnes 1.0 s —— N.D.
(2] oY a0To]1o] 4o 1 TSN 1.0 e ——— N.D.
Bromomethans. ... et e e mer e 1.0 N.D.
Carbon tetrachlofride.....cc e ecreirer e, 1.0 e N.D.
ChlOrODENZENE. ...coecee e intr sttt e e s e e bernsesbe e 1.0 e —— N.D.
(0] 31 Fo) 0T (o= Lol = T 1.0 N.D.
L0311 (oo 1o T 1.0 N.D.
(0351 oY (o] paT=3{ T 1 o1 TR 1.0 er——— N.D.
Dibromochloromethane. v ccceee e eeiressscee e vereee s eeaens 1.0 i ————— N.D.
1,2-DiChlOrObBNZENE. ccvitieeee e e e e enes 1.0 N.D.
1,3-DiChlOrOBENZENE.......e e eercrievrrer i i e serer e er e aees 1.0 N.D.
RIS 1ol s1[aY 0o =1 o V=] o= TR T.0 e N.D.
1,1-DichloroethANE. .ot e 1.0 e e N.D.
1,2-DichlOroethaNE...ce e etrirvr et sarer e 0.50 e N.D.
1,1-Dichloroethene.... ..ot evver e ee s e nmnans 10 e N.D.
cis 1,2-Dichloroethene.. . e 10— N.D.
trans 1,2-Dichloroethen@... . e eerveeneevren 1.0 N.D.
1,2-DiChlOrOPIODANE. .vvveerrsreeserree st e esesiseasesaeen: 1.0 e N.D.
Cis~1,3-DichlorOpropene.. .. oce vttt 1.0 e N.D.
trans-1,3-Dichloropropene. ......coeeeteeriermrcemr s s 1.0 e N.D.
Methylene chlomfide.. .. 5.0 e N.D.
1,1,2,2-Tetrachloroethane. . e eecererrer s 1.0 e ————— N.D.
TetrachloroethENE. e eeeerecveee et mnee e e s e aeeeas 1.0 e N.D.
1,1,1-Trichloroethane...... et 1.0 N.D.
1,1,2-Trichloroethane. ... e ereeerrerreeeers e e venveens 1.0 e N.D.
TGN OTOENENE. . cuveeeeereeeeeeeeeeeeeereereessbentsreerestaemesneeseesensaaes 1.0 e e N.D.
TrichlorofluoromMEethane. ... s st 1.0 e N.D.
VINY! ChIOTIE. ..cviveererisresrererecsmssessessssne et s se e ssssesennens 1.0 . N.D.

4-Bromofluorobenzene Surrogate Recovery, %: 93
Surrogate Recovery Control Limits are 63 - 148 %.
Analytes reported as N.D. were not detected above the stated Reporting Limit.

NORTH CREEK ANALYTICAL Inc.
Laura Dutton |
Project Manager ' 512354.GEO <14>
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i iiant Project ID+ UNOCAL Seatile, #1726
Sample Matrix: Water
Analysis Method: EPA 8010

. ff:GeoEngrneers lnc::zzE
' #8410 154th Avenue N.E.
i Redmond, WA 98052

i Attention: Laura Maffei

MATRIX SPIKE QUALITY CONTROL DATA REPORT

Units: pg/L (ppb)
QC Sample #: B512355-01

Analyzed:

Reported

Dec 29, 1995
Jan 4, 1996

Project Manager

ANALYTE Chiloro-
1,1-DCE TCE Benzene
Sample Result: N.D. 4.3 N.D.
Spike Conc.
Added: 10.0 10.0 10.0
Spike
Result: 11.0 14.4 10.1
Spike
% Recovery: 110% 101% 101%
Spike Dup.
Result: 11.7 15.8 10.1
Spike
Duplicate
% Recovery: 117% 115% 101%
Upper Control .
Limit %: 144 130 127
Lower Control
Limit %: 73 67 68
Relative
% Difference: 6.0% 9.3% 0.0%
Maximum
RPD: 17 21 18
NORTH CREEK ANALYTICAL inc |% Recovery: Spike Result - Sample Result x 100
) Spike Conc. Added
W Relative % Difference: Spike Resuilt - Spike Dup. Result x 100
Laura Dutton . {Spike Result + Spike Dup. Result) / 2

512354.GEO <15>




18939 120th Avenue N.E., Suite 101, Bothell, WA 98011-9508 (206) 4819200 FAX 485-2992
East 11115 Montgomery, Suitc B, Spokane, WA 99206-4779 (509) 924-9200 FAX 924-9290|
9405 5.W. Nimbus Avenue, Beaverton, OR 97008-7132 (503) 643-9200 FAX 644-2202

ZZ2ANALYTICAL UNOCAL CHAIN OF CUSTODY REPORT

UNOCAL INFORMATION

Fa‘cilily Number: 55 “H' I7o—l ((’

CONSULTANT INFORMATION

Firm: (¢ e[\ viged.o

Project Number: (‘//(17/",,27 P’ “Q@"f

Chain of Custody Record #;

Site Address: 3¢/ Wl 0@1.f:u &1
City, State, zIP:_ Ceadle (oA

Site Release Number:

Unocal Manager:

Dr e Brencly,
CERT INFO: (check one)

o Detection o Demolition o Closure

o Remediation

a Miscellancous

Address: 6&{/0 /6“/ i_L e NE
fecloaond 114 9805

Phone(ﬂ@{c] 8(;" /' COUZ?—C)

et ) B0/~ (050

Project Manager: Aa U /‘7&{"{’(_7_,‘
Sample Collection by: S twA TS(\Q‘K:S(‘)V]

Quality Assurance Diga Lyfvel:
] M

B: Standard + Chromatograms

A: Standard Summary

0 Oregon  ¢{Washinglow FHydiocarbon Methods

S g |8 w old o

= g+ Iz Ll BsPeEssslEgzsl EF

S olg L8l IE B2 [selesiRalslielza| SiF

SAMPLING DATE/[ MATRIX }f OFCON-|[% |2 |4 <12 19 |3 F|T %ggg:ggég%gﬁgﬁgﬁ )
SAMPLE IDENTIFICATION TIME | (W,5,0) | TAINERS 1ir fx (o ddje |x gk HeswPsPu0u<E)s o NCA SAMPLE NUMBER

L -/ o/ 1 AN Bs12354-0]
2 (-2 1340 | N 07

3. 3D / Hiol_

<
7
N

~03_|

o (-9 44D

T e | (Y

Comments:
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8.
9.
10.

elinquished by: Firm; Date & Time Received) by: firm: Date & Tine Final Report Approval o
1 L JW Q'gﬂ OF}OO//;LM 95 20[& MZ;LN/‘I" lZ/T-D/Qs 13906|| | Were all requested results provided? [Tes ”—:m Define
2. / ! ! WM Were results within requested turnaround? ’_;sll “no | *No"
3. % Final Approval Signature: on back

Firm:

Date:

Distribution:

White - Laboratory

Yellow - Consultant

Pholocopy - Unocal
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