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Engineers

December 10, 1996 Consulting Engineers
and Geoscientists

Offices in Washington,
Oregon, and Alaska
Unocal ERS - West Region

P.O. Box 76
Seattle, Washington 98111

Attention: Mr. Leigh Carlson

Results of Ground Water
Monitoring and Sampling

July and October 1996

Former Unocal Service Station 4165

Snohomish, Washington

File No. 9161-394-04

INTRODUCTION

This letter summarizes the results of our July and October 1996 ground water monitoring
and sampling at former Unocal Service Station 4165. The site is located at 202 Avenue "D,"
northwest of the intersection between Second Street and Avenue "D" in Snohomish, Washington.
The Ecology (Washington State Department of Ecology) UST (underground storage tank) site
number is 008443 and the LUST (leaking UST) incident number for the site is 8443. The site
layout, former service station facilities and monitoring well locations are shown in Figure 1.

AGRA E&E (AGRA Earth & Environmental, Inc., formerly RZA AGRA, Inc.) provided
environmental services at the site from 1990 to 1994, GeoEngineers has provided monitoring
services at the site since January 1995. The results of previous studies and monitoring efforts
are summarized in reports that are on file at Unocal.

The purpose of our services from July to October 1996 was to monitor ground water
conditions beneath the site. Depths to ground water were measured in monitoring wells MW-1
through MW-3, and ground water samples were obtained from MW-1 through MW-3 on July 23
and from MW-1 and MW-2 on October 15. A field duplicate sample also was obtained from
MW-1 in July and October 1996. GeoEngineers’ scope of services completed for these activities
is presented in Attachment A. Our ground water sampling procedures are described in
Attachment B. The depths to ground water and ground water elevations in MW-1 through MW-3
for this reporting period and the last two monitoring events (four monitoring events total) are

GeoEngineers, Inc. _
8410 154th Avenue N.E.
Redmond, WA 98052
Telephone (206) 861-6000
Fax (206) 8616050
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summarized in Table 1. The inferred direction of shallow ground' water flow and ground water
elevations of the monitoring wells in October 1996, based on our measurements, are shown in
Figure 1. The ground water analytical results for MW-1 through MW-3 for this reporting period
and the last two sampling events (four events total) are summarized in Table 2 and Figure 2. The
laboratory reports and our review of the laboratory QA/QC (quality assurance and quality
control) program are included in Attachment C. '

SUMMARY OF MONITORING RESULTS

. Ground water was present in the three monitoring well casings at depths ranging from
approximately 8 to 10.5 feet below the ground surface during this reporting period. The
depths to ground water measured during July 1996 generally are consistent with previous
data. The depths to ground water measured in October 1996 are approximately 1 to 2 feet
greater than one year ago, in October 1995.

. The apparent direction of shallow ground water flow was to the southwest on both
occasions, which is consistent with the ground water flow direction during previous
monitoring episodes.

. Benzene and/or xylenes were detected at concentrations exceeding the MTCA (Model
Toxics Control Act) Method A cleanup levels in the July 1996 sample from MW-1 and in
the duplicate from MW-1. BETX (benzene, ethylbenzene, toluene, and xylenes)
compounds either were not detected or were detected at concentrations less than the MTCA
Method A cleanup levels in the remaining samples obtained during this reporting period.

. The sum of gasoline- and diesel-range hydrocarbon concentrations exceeded the MTCA
Method A cleanup level of 1.0 mg/l (milligrams per liter) in the July and October 1996
samples from MW-1 and MW-2. Petroleum hydrocarbons were not detected in the July
1996 sample from MW-3,

. Based on the chemical analytical results from this reporting period, petroleumn contaminant
concentrations generally are decreasing in samples obtained from MW-1 and MW-2.

. Ground water does not appear to be contaminated in the vicinity of upgradient monitoring
well MW-3.

FUTURE MONITORING
. GeoEngineers will continue to obtain ground water samples from monitoring wells MW-1
and MW-2 on a quarterly basis and from MW-3 on a semiannual basis for chemical
analysis of BETX and petroleum hydrocarbons. The results of the next reporting period
(January and April 1997) will be summarized in our next report to Unocal. :

GeoEngineers File No. 9161-394-04-1150
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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 by 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.

a <>

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.

@[Waj.:g-ma

LisaJ. Bona
Project Geologist

et

Julia Fowler,

Associate

LIB:JF:wd
Document ID: 9161394,R4
Attachments
Two copies submitted
cc: Mr. Wally Moon

Washington State Dept. of Ecology

Northwest Regional Office

3190 - 160th Ave. SE

Bellevue, WA 98008-5452
GeoEngineers File No. 9161-394-04-1150
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TABLE 1

GROUND WATER ELEVATIONS
FORMER UNOCAL SERVICE STATION 4165
SNOHOMISH, WASHINGTON

S|, =

Depth to
Ground Water Ground Water
Monitoring Date from Casing Rim Elevation?
well' Measured {feet) {feet)
MW-1 01/24/96 5.51 95.47
04/24/96 7.38 54.50
07/23/96 9.37 88.74
10/15/96 10.12 87.99
Mw-2 01/24/96 3.92 95,75
04/24/96 4,89 95.04
07/23/96 7.83 91.56
10/15/96 8.24 91.35
MW-3 01/24/98 412 95.75
04/24/96 4,83 95.04
07/23/96 8.30 91.57
10/15/96 8.63 91.24
taken during current reporting period,

Document ID: 161394L1.WK1




. TABLE 2
SUMMARY OF GROUND WATER CHEMICAL ANALYTICAL DATA

MONITORING WELLS
FORMER UNOCAL SERVICE STATION 4165
SNOHOMISH, WASHINGTON

BETX? Gasoline-range Diesel-range Heavy Qil-range
Monitoring Date (ugh) Hydrocarbons® Hydrocarbons* Hydrocarbons*
well Sampled B E T X {mg/) (mg/) (mg/)
MW-1 01/24/96 ' ' 36 2.
DUP,12496° O1/24/96 [ ispiiiiiniisag e
- 04/24/96
DUR/042496° 04/24/96
' 07/23/96 i 4.:19:39;
Do723g60 07/23/96
10/15/96
D101596° 10/15/96
MW-2 01/24/96
o496 | 18 | a4 | 28 | 7 |iihaiwiieSsiiiiilsiinaes o83
07/23/96
10/15/96
MW-3 01/24/56 <0.5 <0,5 <0.5 <1.0 <0.05 <0.75
04/24/96 - - - - - - -
07/23/96 <0.500 <0.500 <0.500 <1.00 <0.0500 <0.250 <0.750
10/15/96 -- — — - - - -
MTCA Method A Cleanup Levels 5 40 30 20 1.07

Notes:

Document 1D: 16139412, WK1

e
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LJB:HLA

/_—Property Boundary
| ’
MW-3
i ® o517 :
I
| .
Service
Station
Buildi .
: Drywell . Buitding l o
| ]% System - Sump |
] - .M -2 SCALE IN FEET
§1.35
. _ Hydraulic —
Hoists z
550~Gallon EIE},;EE:> | [=
Heating Qil UST (_)\ ﬂ =
I k Service I Lol
I |— _]|_ — U Islondsw % EXPLANATION:
L
|| = MW-1® MONITORING WELL INSTALLED BY AGRA E & E, INC.
| : < B7.95 GROUND WATER ELEVATION (FEET) ON 10715796
| | | | E:? GENERAL DIRECTION OF GROUND
| | | 550—Gallon | WATER FLOW ON 10/15/96
o Waste Oil UST T
% I_ IT\IRJlO,OOO—GGHOH UST UNDERGROUND STORAGE TANK
Gasoline USTs |_ _I |_ j I
L)
MW-1 j l I ‘ First Generation | |
! B7.499 i 6,000—Gallon 1
| : Service Island L Gasoline USTs P
f
I
Lo Y I I

N ] \ ]/

SECOND STREET

Notes: 1. The locations of all features shown are approximate.
2. All site facilities were removed in 1991 and 1992.

GROUND WATER ELEVATIONS ON 10/15/96

Reference: Drawing entitled "Service Station #4165, General Arrangement, Avenue D & Second St.,
Snohomish, WA.,” by Unocal, revision dated 12/31/87,

«//
Geols \)) £ Engineers

; FIGURE 1
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LJB:HLA

Property Bounda
o TTOPETY FoMnEY

I \ ) L

I N

l I
/ |
EMW=37 B G D 0 0 20 40
01/24/96| <05 | <0.05 | <0.25 | <0.75 |
04/24/96 —— - -— o SCALE IN FEET
07/23/96| <0.500 | <0.0500] <0.250 | <0.750
10/15/96] —-- — —_— —

MTCA 5.0 1.0 I
I
EXPLANATION:
/‘_’ -
MW-1@ MONITORING WELL INSTALLED BY AGRA E & E, INC.

| B BENZENE (ug/I)

1 ) BY EPA METHOD
MW=2L] B ¢ D 0 = 8020
01/24/96) 1.8 5.6 0.58 | <0.75 L
04/24/96] 1.8 8.3 0.53 | <075 5 G GASOLINE—RANGE
07/23/96] <2.50 | 3.710 | 0.458 | <0.750 = HYDROCARBONS (mg/1}
10/15/96| <1.00 | 4.190 | 0,427 | <0.750 L) BY ECOLOGY METHOD

MTCA 5.0 1.0 z WTPH—-G

D DIESEL—RANGE

|
I
HYDROCARBONS {mg/!)
= T BY ECOLOGY METHOD
= WTPH-D EXTENDED
r— _I l— —l 0 HEAVY OQOIL—RANGE
I HYDROCARBONS (mg/I)
‘ | | | BY ECOLOGY METHOD
L _J |_ _| WTPH—D EXTENDED
' ——  NOT ANALYZED
——— - - — — L mtca  MODEL TOXICS CONTROL ACT
METHOD A GROUND WATER
/ CLEANUP LEVELS
SMWET B g D 0 )
glﬁ:zzﬁ 66 ?5 f-z :)-"_',5- . Notes: 1. The locations of all features shown are approximate.
B <2.0° 9 . <0. TR
07/23/96| 9.35 | 7.950 | 0.648 | «0.750 SECOND STREET 2. See Figure 1 for site facilities i(iE_n_tlfICQ'Clon.
10/15/96] <0.500 | 1.780 | 0.321*[ <0.750% . 3. Benzene was detected in the sample duplicate at a concentration of 16 ug/1.
MTCA 5.0 1.0
4. Results or detection limit should be considered
estimated. See Table 2 ond Attachment C for explanation.
%‘i CONCENTRATIONS OF PETROLEUM-RELATED
: & . HYDROCARBONS IN D WATER
Reference: Drawing entitled "Service Station #4165, General Arrongement, Avenue D & Second St., Geo%éEﬂglneerS : C ONS IN GROUN
Snohomish, WA.," by Unocal, revision dated 12/31/87. _ W . ; FIGURE 2
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ATTACHMENT A

SCOPE OF SERVICES
The purpose of our services was to monitor ground water conditions beneath the site. Our
specific scope of services for this monitoring period is summarized below:

1.  Measure the depths to ground water in monitoring wells MW-1 through MW-3. Calculate
water table elevations relative to the AGRA E&E assumed site datum, and estimate the
ground water flow direction.

2. Obtain ground water samples from monitoring wells MW-1 through MW-3 on July 23,
1996, and from MW-1 and MW-2 on October 15, 1996. Submit the samples for analytical
testing 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

- extended.

3. Dispose of purge and decontamination water generated from ground water sampling during
this reporting period at GeoEngineers’ sanitary sewer connection in accordance with Metro
Discharge Authorization Number 393.

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

GeoEnginecers A-1 File No. 9161-394-04-1150
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ATTACHMENT B

FIELD PROCEDURES
GROUND WATER ELEVATIONS
The depths to the ground water table relative to the three monitoring well casing rims were
measured. The measurements were made using an electric water level indicator. The electric
indicator was cleaned with a Liquinox solution wash and a distilled water rinse prior to use in
each well. Ground water elevations were calculated by subtracting the water table depth from
the casing rim elevations. The field data are presented in Table 1.

GROUND WATER SAMPLING .

Ground water samples were obtained using a new disposable bailer and clean bziling rope
after at least three well volumes of water were removed from the well casing. The water samples
were transferred in the field to laboratory-prepared sample containers and kept cool during
transport to the testing laboratory. The sample containers were filled completely to eliminate
headspace in the container. Hydrochloric acid (a preservative) was present in the bottles used
for collection of water samples for analysis of BETX and gasoline-range hydrocarbons. Chain-of-
custody procedures were followed in transporting the water samples to the testing laboratory.

'PURGE AND DECONTAMINATION WATER

Based on chemical analytical results for purge and decontamination water obtained on
April 24, 1996, the BETX, and fats, oil and grease concentrations of the purge water are in
compliance with GeoEngineers’ Metro disposal permit criteria. The water from the July and
October 1996 sampling events (approximately 32 gallons) was transported to GeoEngineers’
Redmond facility for disposal in the sanitary sewer connection in July and October 1996.

GeoEngineers B-1 File No. 9161-394-04-1150







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/
quélity control) records are attached. The analytical results also are summarized in the text,
Table 2 and Figure 2 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 laboratory 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 data quality exceptions were documented in the laboratory report or noted during our
review, with the following exception. The laboratory indicated that a malfunction of equipment
occurred during the October 1996 WTPH-D extended analysis of MW-1. As a result, the
surrogate recovery was slightly lower than the acceptable limit for quality assurance. The data
should be considered estimated. However, based on our data quality review, it is our opinion
that the data are of acceptable quality for their intended use.

GeoEngineers Cc-1 File No. 9161-394-04-1150
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el BOTHELL = (206) 481-9200 = FAX 485-2992
A 4 ANALY TMCAL SPOKANE w (509) 924-9200 = FAX 524-9290
_ Enwronmental Laboratory Services q { (/ ( PORTLAND = (503} 643-0200 w FAX £44-2202

94 -0

Client Project ID:  UNOCAL Snohomish, #4165 Sampled:

Apr 24, 1996

18410 154th Avenue N.E. Sample Matrix: ~ Water Received: Apr 25, 1996
:Redmond, WA 98052 Analy3|s Method EPA 8020 Analyzed: May 2-3, 1996
ntion: Lisa Bona eported: = May 8, 199

BTEX DISTINCTION
Sample -~ Sample Ethyl Surrogate
Number Description Benzene Toluene Benzene Xylenes Recovery
HyL Hg/L. po/L Ho/L %
. ~ (pPD) (ppb) (ppb) (ppb) .
B604454-01 MW-1 N.D. N.D. 25 140 133
RL =20 RL =20
B604454-02 Mw-2 1.6 2.9 44 7.1 147
B604454-03 DUP/042496 16 4.1 22 130 136
B604454-04 P/042436 1.1 59 12 48 S-2
BLK050296 Method Blank N.D. N.D. N.D. N.D. 88
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 In [Picase Note:

5-2 = The Surrogate Recovery for this sample cannot be accurately quantified due to interference
- o from ceeluting organic compounds present in the sample.

l_aura Dutton
Project Manager

604454.GEO <4>




PURGE WATER TRACKING SHEET

Job Number: &/¢ /-377-0%  Dae: - Z‘/‘- 76
Last drum sample date: | [4), b 4 /@-5 1

Next required drum sample: /D) /g L

Amount of water bailed: /7. S j gz eord S

Into Metro system? yes 5@0 # ga'lons
Any drums on site? _Ayes __no /1.5 # gallons
reason?

WELL MAINTENANCE

Wells that need:

Repair MGO—[ « REPercle N0oroipmewT

New caps

New locks

Miscellaneous

Location: 5/:)&40”” &

Sapled today? S-S
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PURGE WATER TRACKING SHEET

Job Number:  S/4/~ 35— o of
Client: € U O

Site Location: S NooHewn=SH
Last Drum Sample: Z~ 2/ - ?/f‘ 46
Next Required Drum Sample: | /a(::
Project Manager: £ Z54 Goxns

Person Discharging: %uzd p Clousa

Number of Gallons Discharged:
Date Discharged:
Sheen on Water? yes {~"no

Any Odors? yes Y no

Turbidity? 45 ___no

PLEASE ROUTE PURGE WATER TRACKING SHEET AND ANALYTICAL DATA TO

DAC. THANKS.

One composite sample analyzed for FOG by 413.2 and BETX by 8020 is required twice a year

per site.




Offices: D

BOTHELL = {206) 481-3200 = FAX 485-2992
SPOKANE = {508) 924-8200 = FAX 924-9290
PORTLAND = {503) 643-3200 = FAX 644-2202 D

Correspondence to: 183839 - 120th Ave. NE, #101, Bothell, WA 98011

Geo Engineers - Redmond Project: UNOCAL #4165 Sampled: 7/23/96
8410 154th Ave NE Project Number: #9161-394-04 Received: 7/24/96
Redmond, WA 98052 Project Manager: Lisa Bona Reported:  8/1/96

Project Summary

Sample Description Laboratory Sample Number Sample Matrix Date Sampled
MW-1 B607414-01 Water 7/23/96
MW-2 B607414-02 Water 7/23/36
MW-3 B607414-03 Water 7/23/96
D072396 Bé074]4—04 Water 7/23/96

GeoEngineers

AUG 05 1936

IRy
Routing . /’aL/ E E]

-

North Creek Analytical, Ine,

[autra Dol

Laura L Dutton, Project Manager Page 1 o
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Offices:
BOTHELL = (208) 481-9200 = FAX 485-28G2

.4 CREEK SPOKANE m (509) 924-9200 = FAX 924-9290
e PORTLAND = (503) 643-6200 m FAX 644-2202
&8s ANALYTICAL - ]

- R |

N Svironmental Laboratory Services Correspondence to: 18939 - 120th Ave, NE, #101, Bothell, WA 98011
Geo Engineers - Redmond Project: UNOCAL #4165 Sampled: 7/23/96
8410 154th Ave NE Project Number: #9161-394-04 Received: 7/24/96
Redmond, WA 98032 Project Manager: Lisa Bona Reported:  8/1/96

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

Baich Date Date Surrogate Reporting
Analyte Number Prepared  Analyzed Limits . Limit Result Units Notes*
MW-1 B607414-01 Water
Gasoline Range Hydrocarbons 6070752  7/31/96 8/1/96 250 7950 ug/l (pph)
Benzene " " " 2,50 9.35 "
Toluene : " " " 2.50 6.19 "
Ethylbenzene " " Y 2.50 321 "
Xylenes (total) " " " 5.00 94.3 "
Surrogate: 4-BFB (FID) " " " . 30.0-150 110 %
Surrogate: 4-BFB (PID} " v " 33.0-136 98.8 "
MW-2 B607414-02 Water
Gasoline Range Hydrocarbons 6070752 7/31/96 8/1/96 250 3710 ug/l (ppb)
Benzene " v "o 2.50 ND "
Toluene " " " 2.50 2.61 "
Ethylbenzene " " " 2.50 2.92 "
Xylenes (total) " " " 5.00 ND "
Surrogate: 4-BFB (FID) " v " 30.0-150 102 %
Surrogate: 4-BFB (PID) " " " 53.0-136 919 "
MW-3 B607414-03 Water
Gasoline Range Hydrocarbons 6070752 7/31/96 8/1/96 50.0 ND ug/l (ppb)
Benzene " " " 0.500 ND "
Toluene " " " 0.500 ND "
Ethylbenzene " " " 0.500 ND "
Xylenes (total) " " " 1.00 ND N
Surrogate: 4-BFB (FID) " " " 30.0-150 ’ 71.9 %
Surrogate: 4-BFE (PID) " " " 53.0-136 78.1 "
D072396 B607414-04 Water
Gasoline Range Hydrocarbons 6070752 7/31/96 7/31/96 250 7430 ug/l (ppb)
Benzene : " " 2.30 ND "
Toluene " " " ) 2.50 ND "
Ethylbenzene " " " 2.50 24.7 "
Xylenes (total) " " " 5.00 72.3 !
Surrogate: 4-BFB (FID) " " " 50.0-150 113 %
Surrogate: 4-BFB (PID) " " o 33.0-136 96.2 "

-

North Creek Analytical, Inc.

Lty Dulton

Laura L Dutton, Project Manager Page2 of 6




Offices:

_ Environmental Laboratory Services

BOTHELL = (206) 481-8200 = FAX 483-2992
SPOKANE = (509) 924-8200 = FAX §24-8290
PORTLAND w (503) 643-9200 = FAX 644-2202

UNOCAL #4165
#9161-394-04
Lisa Bona

Project:
Project Number:
Project Manager:

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

Sampled:
Received:
Reported:

7/23/96
7/24/56
8/1/96

Correspondence to: 18939 - 120th Ave. NE, #101, Bothell, WA 98011 D

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

Batch Date Date Surrogate Reporting
Analyte Number Prepared  Analyzed Limits Limit Result Units Notes*
MW-1 B607414-01 Water
Diesel Range Hydrocarbons 6070697  7/26/96 7/25/96 0.250 0.648 mg/] (ppm)
Heavy Qil Range Hydrocarbons ! " " 0.750 ND "
Surrogate: 2-FBP " " " 30.0-150 72.2 9%
MW.-2 B607414-02 Water
Diesel Range Hydrocarbons 6070697  7/26/96 7/30/96 0.250 0.458 mg/l (ppm) i
Heavy Qil Range Hydrocarbons " " " 0.750 ND "
Surrogate: 2-FBP " " " - 30.0-130 813 %
MW-3 B607414-03 Water
Diesel Range Hydrocarbons 6070697  7/26/96 7/30/96 0.250 ND mg/l (ppm)
Heavy Oil Range Hydrocarbons " " " 0.750 ND !
Surrogare: 2-FBP i " " 30.0-150 818 %

-
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North Creek Analytical, Inc.

Loecon i

Laura L. Dutton, Project Manager
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Offices:

BOTHELL = (206) 481-9200 w FAX 485-2992
SPOKANE = (508) 924-9200 = FAX 924-0290
PORTLAND = (503) 643-9200 = FAX 644-2202

Correspondence to: 18939 - 120th Ave. NE, #101, Bothell, WA 98011

Geo Engineers - Redmond Project: UNOCAL #4165 Sampled: 7/23/96
8410 154th Ave NE Project Number; #9161-394-04 Received: 7/24/96
Redmond, WA 98052 Project Manager: Lisa Bona Reported: 8/1/96

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

Quality | Control “

Date Spike Sample QC. Reporting Limit Recov. RPD RPD
Analyte Analyzed Level Result Result Units Recov. Limits % Limit % Notes*
Batch: 6070752 ’ Date Prepared: 7/31/96
Blank 6070752-BLK1 Water
Gasoline Range Hydrocarbons 7/31/96 ND ug/l (ppb) 50.0
Benzene " ND " 0.500
Toluene " ND " 0.500
Ethylbenzene " ND " 0.500
Xylenes (total) " ND, " 1.00
Surrogate: 4-BFB (FID) " 16.0 14.9 " 30.0-150 934
Surrogate: 4-BFB (PID) " 16.0 13.2 " 33.0-136  95.0
Blank Spike 6070752-BS1 Water
Gasoline Range Hydrocarbons 7/31/96 500 511 ug/] (ppb) 63.0-127 102
Surrogate: 4-BFB (FID) " 16.0 g7 " 50.0-150 113
Duplicate 6070752-DUP1 B607341-04 Water
Gasoline Range Hydrocarbons 7/31/96 ND ND ug/l (ppb) 45.0 2
Surrogate: 4-BFB (FID) " 16.0 11.8 " 30.0-150  73.8
Duplicate 6070752-DUP2 B607341-12 Water
Gasoline Range Hydrocarbons 7/31/96 ND ND ug/l (ppb) 45.0 2
Surrogate: 4-BFB (FID) ” 16.0 10.6 " 30.0-130 663
Matrix Spike 6070752-MS1 B607341-05 Water
Benzene 7/31/96 10.0 ND 10.1 ug/l (ppb) 62.0-126 101
Toluene " 10.0 ND 9.26 " 72.0-120  92.6
Ethylbenzene Y 10.0 ND 9.12 " 65.0-129 91.2
Xylenes (total) " ) 30.0 ND 27.9 " 73.0-126 93.0
Surrogate: 4-BFB (PID) " 16.0 12.8 " 33.0-136  80.0
Matrix Spike Dup 6070752-MSD1 B607341-05 Water
Benzene 7/31/96 10.0 ND 10.6 ug/l {(ppb) 62.0-126 106 135 4.83
Toluene " 10.0 ND 931 " 72.0-120 931 870 0.539
Ethylbenzene " 10.0 ND 8.70 " 69.0-129 87.0 136 4.71
Xylenes (total) " 30.0 ND 25.4 " 73.0-126 B4.7 163  9.34
Surrogate: 4-BFB (PID) " 16.0 12.8 " 33.0-13¢6  80.0

-

North Crezk Analytical, Inc.

Lo il

Laura L Dutton, Project Manager
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_I-I Environmenta/ Laboratory Services

3

Offices:

BOTHELL = (208) 487-9200 w FAX 485-2992
SPOKANE = (509) 924-9200 = FAX 924-9250
PORTLAND = (503) 643-9200 = FAX 644-2202

Correspondence to; 18939 - 120th Ave. NE, #101, Bothell, WA 98011

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

Project: UNOQOCAL #4165
Project Number: #9161-394-04
Project Manager: Lisa Bona

Sampled: 7/23/96
Received: 7/24/96
Reported:  8/1/96

B

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

T Quallty Control ', ‘ i? ]
Date Spike  Sample Gc Reporting Limit Recov. RPD  RPD |
Analyte Analyzed Level Result Result Units Recov. Limits % Limit % Notesy

Batch: 6070697

Date Prepared: 7/26/96

Blank 6070697-BLK1 Water

Diese] Range Hydrocarbons 7/29/96 ND mg/1 {(ppm) 0.250 B
Heavy Qil Range Hydrocarbons " ND " 0.750

Surrogate: 2-FBP " 0.344 0.267 " 30.0-130 776

Blank Spike 6070697-BS1 Water U
Diesel Range Hydrocarbons 7/29/96 2.04 1.74 mg/l {(ppm) 54.0-121 853

Surrogate: 2-FBP " 0.344 0.272 " 30.0-150  79.1

Duplicate 6070697-DUP1 B607415-11 Water D
Diesel Range Hydrocarbons 7/29/96 0.414 0.374 mg/1 (ppm) 44.0 102
Surrogate: 2-FBP " 0.648 0.363 " 30.0-150  86.9 U
Duplicate 6070697-DUP2 B6074231-04 Water 2
Diesel Range Hydrocarbons 7/29/96 0.394 0.305 mg/l {(ppm) 44.0 235
Surrogate: 2-FBP o 0.648 0.558 " 50.0-130  &6.] ﬂ

-

/) £ =3

&3

North Creek Analytical, Inc.

Loy a Datln

Laura L. Dutton, Project Manager

W] &1 B} &3
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Offices:

s NORTH BOTHELL = (205) 481-0200 = FAX 485-2992 |
= - [] -
"sﬁ CREEK SPOKANE = {509) 824-9200 m FAX 924-9290

PORTLAND = {503} 643-9200 w FAX §44-2202

_ Environmental Laboratory Services Correspondence to: 18933 - 120th Ave. NE, #101, Bothell, WA 98011
Geo Engineers - Redmond Project: UNOCAL #4163 Sampled: 7/23/96-
8410 154th Ave NE Project Number: #9161-394-04 Received: 7/24/96
Redmond, WA 98052 Project Manager: Lisa Bona Reported: 8/1/96
Notes
¥ Note
1 This sample appears to contain volatile gasoline range organics.

%]

RPD values are not reported at sample concentrations less than 10 times the reporting limit.

-

North Creek Analytical, Inc.

Larera

Laura L Dutton, Project Manager

*Refer 10 end of report for text of notes.
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Data File Name

Operator

Instrument :
Sample Name :
Run Time Bar Code:
Acquired on :

Report Created on:
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C:\HPCHEM\3\DATA\JUL22\056R0501.D

: AD
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Vial Number

Injection Number

Sequence Line
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Instrument Method: TPHE.MTH

Analysis Method

: TPHE.MTH
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Data File Name  : C:\HPCHEM\3\DATA\JUL28\057R0701.D
Operator : AD Page Number ¢ 1
Instrument : FUBAR Vial Number : 57
Sample Name : 607414-03 W Injection Number : 1
Run Time Par Code: Sequence Line : 7
Acguired on : 30 Jul 926 07:52 AM Instrument Method: TPHE.MTH
Report Created on: 30 Jul 96 01:46 PM Analysis Method : TPHE.MTH




=NORTH
= CREEK
ZZ2ANALYTICAL
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18939 120t Avenue N.E., Suite 101, Bothell, WA 98011-9508 (206) 481-9200 FAX 485-2992
East 11115 Momgomery, Suite B, Spokane, WA 99206-4779 (509) 924-9200 FAX 924-9290
9405 5.W. Nimbus Avenuc, Beaverton, OR 97008-7132 (503} 643-9200 FAX 644-2202

UNOCAL CHAIN OF CUSTODY REPORT

X

Blor 414

UNOCAL INFORMATION
L .
Facility Number: /l (.O 5

LB

CONSULTANT INFORMATION

Firm: G =7

Project Number: ?/é /"' 3??"0 &

Chain of Custody Record #:

Site Address: NOJ 2".“_"__!_9 -S-'IL i D At/
Srookgnaish LIA

Cily, State, ZIP;

Site Release Number:

Unocal Manager: L ElaH ch’ﬂ LSt~

o Evaluation

o Miscellaneous

CERT INFO: (check one)

o Detection o Demolition o Closure

Address:

RED’VLO?’UDJ m

Quality Assurance Data Level:

A
~

A: Standard Summary

B: Standard + Chiromatograms

Plone; Z(ﬁ(’g})yG/-—-éooo Fax: 376 /._.6 Ao
Project Manager: /.7 Sp¢ Bors A

Sample Collection by: PA€e e 6/114'/(7

Laboratory Tumaround Days:
| 1

B
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L __—./V ! Q 7 3 ?of /Z2E0 f‘ﬁ ,V A 7/,(({/7(9 /500 Were all requested results provided? ‘-—I[:n—l Define
T —_—
2// Were results within requested turnaround? yes Fu
X I (I
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-‘a‘; C R E E K BOTHELL = (206) 481-9200 = FAX 485-29G2
4 [ ] - ] -
ANAL' l ICAL SPOKANE w (508) 924-9200 a FAX 924-9280

Environmentaf Laboratory Services PORTLAND = (503) 643-9200 m FAX 644-2202

Geo Engineers - Redmond Project: UNOCAL #4165 K Sampled: 10/15/96
8410 154th Ave NE ’ Project Number: #9161-394-04 Received: 10/15/96
Redmond, WA 98052 Project Manager: Lisa Bona Reported:  10/30/96 08:31

ANALYTICAL REPORT FOR SAMPLES:

§
0
]
0
]
i

Sample Description . Laboratory Sample Number Sample Matrix Date Sampled
l MWw-1 B610296-01 Water 10/15/96 |

Mw-2 B610296-02 Water ) 10/15/96

D101596 B610296-03 Water ©10/15/96

GeoEngineers

NOY 0 4 1996

un

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

This analytical report must be reproduced in its entirety.

Laura L. Dutton, Project Manager
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18239 120th Avenue N.E., Suite 101, Bothell, WA 98011-9508 Page [ of 6
East 11115 Montgomery, Suite B, Spokang, WA 99206-4776
8405 S.W, Nimbus Avenue, Beaverion, OR 87008-7132




I Cvironmental [Laboratory Services

== (=

BOTHELL = (208) 481-9200 = FAX 485-2982
SPOKANE = (509) 924-9200 w FAX 924-9290
PORTLAND = {503) 643-3200 = FAX 644-2202

Geo Engineers - Redmond Project: UNOCAL #4163 Sampled: 10/15/96
8410 154th Ave NE Project Number: #9161-394-04 Received: 10/13/96
Redmond, WA 98052 Project Manager: Lisa Bona Reported:  10/30/96 08:31
Gasoline Hydrocarbons (Toluene to Dodecane) and BTEX by WTPH-G and EPA 8020A
North Creek Analytical - Bothell
Batch Date Date Swrrogate Reporting
Analyte Number Prepared  Analyzed Limits Limit Result Units
MW-1 B610296-01 Water
Gasoline Range Hydrocarbens 1060838  10/26/96  10/29/96 50.0 1750 ug/]
Benzene " " " 0.500 ND " El
Toluene " " " 0.500 1.89 "
Ethylbenzene " " " 0.500 4.91 "
Xylenes (total) " " " 1.00 10.1 " ™
Surrogate: 4-BFB (FID) " “ “ 50.0-150 124 % L
Surrogate: +-BFB (PID) " " " 53.0-136 819 "
MW-2 B610296-02 Water E
Gasoline Range Hydrocarbons 1060838  10/29/96  10/29/96 100 4190 ug/l
Benzene " " " : 1.00 ND "
Toluene v " " 1.00 2.57 "
Ethylbenzene " " " 1.00 2.58 " E
Xylenes (total) " " " 2.00 4.47 "
Surrogate: 4-BFB (FID) " " " 50.0-150 % 7
Surrogate; 4-BFB (PID) " " " 33.0-136 920.0 " m
D101596 B610296-03 Water
Gasoline Range Hydrocarbons. 1060838 10/29/96  10/29/96 50.0 1730 ug/l
Benzene " " " 0.500 ND " m
Toluene " " " 0.500 1.86 "
Ethylbenzene " N " 0.500 5.01 "
Xylenes (total) " " . 1.00 10.2 " m
Surragate: 4-BFB (FID) " " " 50.0-150 ’ 121 %
Surrogate: #-BFB (PID)} " " " 53.0-136 83.1 " D

North Creek Analytical, Inc.

Loccrn BT

Laura L Dutton, Project Manager

*Refer to end of report for text of notes and definitioni,
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18939 126th Avenue N.E., Suitz 101, Bothell, WA 98011-8508
East 11115 Mentgomery, Suite B, Spokane, WA 99206-4776
9405 S.W. Nimbus Avenue, Beaverfon, OR 87008-7132
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NALYTICAL

Environmental Laboratory Services

BOTHELL = (206) 451-9200 = FAX 485-2932
SPOKANE w (509) 924-S200 = FAX 924-9290

PORTLAND = (503) 643-8200 = FAX 644-2202

Geo Engineers - Redmond Project: UNOCAL #4165 Sampled: 10/15/96
8410 154th Ave NE Project Number: #9161-394-04 Received: 10/15/96
Redmond, WA 98052 Project Manager: Lisa Bona Reported: 10/30/96 08:31
Diesel Hydrocarbons (C12-C24) and Heavy Qil (C24-C40) by WTPH-D (extended)
North Creek Analytical - Bothell

Batch Date Date Surrogate Reporting
Analyte Numbér  Prepared  Analyzed Limits Limit Result Units Notes*
MW-1 B610296-01 Water 2
Diesel Range Hydrocarbons 1060585  10/21/96  10/23/96 0.250 0.321 mg/l
Heavy Oil Range Hydrecarbons " " " 0.750 ND "
Surrogate: 2-FBP " . " 30.0-150 48.0 % 3
MW-2 B610296-02 Water 2
Diesel Range Hydrocarbons 1060585 10/21/96  10/23/96 0.250 0.427 mg/l
Heavy Oil Range Hydrocarbons B " " 0.750 ND "

" " " 50.0-130 89.5 %

Surrogate: 2-FBP.

North Creek Analytical, Inc.

fassrebictln

*Refer to end of report for text of notes and definitions.

Laura L Dutton, Project Manager

18939 120th Avenue N.E., Suite 101, Bothell, WA 98011-9508
Fast 11115 Montgomery, Suile B, Spokane, WA 99206-4776
9405 S.W. Nimbus Avenue, Beaverton, OR 97008-71 3_2

Page 3 of 6




_ Environmental Laboratory Sefvices

BOTHELL = (208) 481-9200 = FAX 485-2992
SPOKANE a (509) 924-9200 & FAX 924-9290

§

——— .

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

Geo Engineers - Redmond Project: UNOCAL #4165 Sampled: 10/15/96
8410 154th Ave NE Project Number: #9161-394-04 Received: 10/15/96
Redmond, WA 98052 Projcct Manager: Lisa Bona Reported:  10/30/96 08:31

~ Gasoline Hydrocarbons (T oluene to Dodecane) ‘and BTEX by WTPH-G and EPA SOZOAJQuahty Control -

. North CreekAnalytlcal - Bothell .~

Date Spike Sample QC Reporting Limit Recov. RPD RPD
Analyte Analyzed Level Result Result Units Recov. Limits % Limit % Notesgl
Batch: 1060838 Date Prepared: 10/29/96 Extraction Method: EPA 5030
Blank 1060838-BLK1
Gasoline Range Hydrocarbons 10/29/96 ND  uwl 50.0 m
Benzene " ND " 0.500
Toluene " ND " 0.500
Ethylbenzene " ND " 0.500
Xylenes (total) " ND " 1.00 m
Swrrogate: 4-BFB (FID) " 16.0 10.4 " 50.0-130  63.0
Surrogate: 4-BFB (PID)} ' 16.0 9.92 " 33.0-136  62.0
Blank Spike 1060838-BS1 D
Gasoline Range Hvdrocarbons 10/29/96 500 451 ug/l 63.0-127 90.2
Surrogate: 4-BFB (FID) " 16.0 14.9 " 50.0-150  93.1 [:}
Duplicate 1060838-DUP1 B§10296-01
Gasoline Range Hydrocarbons 10/29/96 1750 1740 ug/l 430 <1.00
Surrogate; 4-BFB (FID) " 16.0 i6.0 " 30.0-130 100 D
Duplicate 1060838-bUP2 B610417-01
Gasoline Range Hydrocarbons 10/29/96 ~ ND ND ug/l 43.0 4
Surrogate: 4-BFB (FID) " 16.0 9.76 " 30.0-130  61.0 ﬂ
Matrix Spike 1060838-MS1 B610417-01
Benzene 10/29/96 10.0 ND 930 ug/] 62.0-126  93.0 B
Toluene " 10.0 ND 10.1 " 72.0-120 101
Ethvlbenzene " 10,0 ND 10.1 " 69.0-129 101
Xylenes (total) " 30.0 ND 304 " 73.0-126 101 m
Surrogate: 4-BFB (PID) " 16.0 14.6 " 33.0-136  91.3
Matrix Spike Dup 1060838-MSD1 B610417-01
Benzene 10/29/96 10.0 ND 9.61 ug/l 62.0-126  96.1 13.5  3.28 m
Toluene " 10.0 ND 10.2 " 72.0-120 102 8.70 <1.00
Ethylbenzene " 10.0 ND 10.2 " 69.0-129 102 13.6 <1.00
Xylenes (total) " 30.0 ND 30.9 " 73.0-126 103 163 1.96 ! II
Surrogate: 4-BFB (PID) i 16.0 14.6 " 53.0-136 91.3

North Creek Analytical, Inc.

Losiva DTl

Laura L Dutton, Project Manager

18932 120th Avenue N.E., Suite 101, Bothell, WA 980711-9508
East 11115 Montgemery, Suite B, Spokane, WA $9208-4776
9405 S.W. Nimbus Avenue, Beaverton, GR 97008-7132

*Refer to end of report for text of notes and a'eﬁm'tr'o;w
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BOTHELL = (206) 481-9200 = FAX 485-2892

ANALi i ICAL SPOKANE = (509) 924-3200 = FAX 924-9290

E Environmental Laboratory Services ) PORTLAND = (503) 643-G200 w FAX 644-2202
Geo Engineers - Redmond Project: UNOCAL #4165 Sampled: 10/15/96
8410 154th Ave NE Project Number: #9161-394-04 Received: 10/15/96
Redmond, WA 980352 Project Manager: Lisa Bona Reported:  10/30/96 08:31

Date Spike Sample QC . Reporting Limit Recov. RPD RPD
Analyte Analyzed Level Result Result Units Recov. Limits %  Limit % Notes*
Batch; 1060585 Date Prepared: 10/21/96 Extraction Method: EPA 33520/600 Series
Blank 1060585-BLK1
Diesel Range Hydrocarbons 10/23/96 ND mg/l 0.250
Heavy Oil Range Hydrocarbons " ND " 0.750
Surrogate: 2-FBP " 0.344 0.318 " 30.0-130 924
Blank Spike 1060385-BS1 ,
Diesel Range Hydrocarbons 10/22/96. 2.04 1.95 mg/] 54.0-121  95.6
Surrogate: 2-FBP " 0.344 0.295 " 30.0-150 858
Duplicate 1060585-DUP1 B610297-02 4
Diesel Range Hydrocarbons 10/23/96 ND ND mg/l 44.0
Surrogate: 2-FBF " 0.648 0.671 " 50.0-150 104
Duplicate 1060585-DUFP2 B610297-03 4
Diesel Range Hydrocarbons 10/23/96 0.266 ND mg/l 44.0
Surrogate: 2-FBP " 0.648 0.596 " 50.0-130  92.0
North Creek Analytical, Inc. *Refer to end of report for text of notes and definitions.
Laura L Duﬁon, Project Manager 18939 120th Avenua N.E., Suite 101, Bothell, WA 98011-8508 Page 5 of 6

East 11115 Montgomery, Suite 8, Spokane, WA 99206-4776
9405 S.W. Nimbus Avenue, Bgaverton, OR 97008-7132




BOTHELL = (206) 481-9200 w FAX 485-2992
SPOKANE = (509) §24-9200 = FAX 924-9290
PORTLAND = (503) 643-9200 w FAX 644-2202

o == [

Geo Engineers - Redmond Project: UNOCAL #4165 Sampled: 10/13/96

8410 154th Ave NE Project Number: #9161-394-04 Received: 10/15/96

Redmond, WA 98052 Project Manager: Lisa Bona Reported:  10/30/96 08:31 [W
i)

Notes and Definitions

ETS

Note

DET

dry

Recov.

The surrogate recovery forthis sample cannot be accurately quantified due to interference from coeluting organic compounds

present in the sample.

This sample appears to contain volatile gasoline range organics.

The surrogate recovery for this sample is outside method recommended control Jimits due to a cracked flask inadvertently used
during sample extraction. The flask was discarded as soon as the anomaly was discovered. Results should be considered estimated.

Analyses are not controlled on RPD values from sample concentrations less than 10 times the reporting limit.

Analyte NOT DETECTED at or abo;'c the reporting limit
Analyte DETECTED

Sample results reported on a dry weight basis

Recovery

Relative Percent Difference

]
i
)
]
I
1
)
]
]
;

North Creek Analytical, Inc.

[acira Dl

Laura L Dutton, Project Manager 18939 120th Avenue N.E., Suite 101, Bothell, WA 98011-8508

East 11115 Montgomery, Suite B, Spokane, WA 89206-4776
9405 5.W. Nimbus Avenue, Beaverton, OR 97008-7132
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Data File Name

, Report Created on:
'i] Sample Info

: C:\HPCHEM\4\DATA\102996\005F0101.D

29 Oct 96 08:52 AM . Analysis Method

: 5 ml
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Operator : Page Number t 1
Instrument : GC#4 Vial Number : 5
Sample Name : b610296-01 Injection Number : 1
Run Time Bar Code: Sequence Line : 1
Acquired on : 29 Oct 96 08:29 AM Instrument Method: WA-WATER.MTH
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Data File Name : C:\HPCHEM\4\DATA\102996\009F0101.D
Operator : Page Number HE
Instrument : GC#4 vial Number : 9
Sample Name : b610296-02 rl Injection Number 1
Run Time Bar Code Sequence Line HE
Acquired on 29 Oct 96 10:33 AM Instrument Method: WA-WATER.MT

Report Created on: 29 Oct 96 03:29 PM Analysis Method : WA-WATER.MT
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Data File Name C:\HPCHEM\1\DATA\OCT22\058R1601.D
Operator TF Page Number 1
Instrument PHIL Vial Number 58
Sample Name : 1060585-BLK1 W Injection Number 1
Run Time Bar Code: Segquence Line le
Acquired on : 23 Oct 96 10:47 BAM - Instrument Method: TPHE.MTH
Report Created on: 23 Oct 96 04:02 PM Analysis Method TPHE.MTH
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|  Data File Name : C:\HPCHEM\1\DATA\OCT22\021F1101.D
. i| Operator TF Page Number 1
| Instrument PHIL Vial Number 21
Sample Name : 610296-01 W Injection Number 1
' Run Time Bar Code: Sequence Line : 11
Acquired on : 23 Oct 96 04:20 &AM Instrument Method: TPHE.MTH
| Report Created on: 23 Oct 96 08:17 &M Analysis Method TPHE .MTH
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Data File Name : C:\HPCHEM\1\DATA\OCT22\022F1101.D
Operator TF Page Number 1
Instrument PHIL Vial Numbexr 22
Sample Name : 610296-02 W Injection Number 1
Run Time Bar Code: Seguence Line : 11
Acguired on : 23 Oct 96 04:59% AaM Instrument Method: TPHE.MTH
Report Created on: 23 Oct 96 08:18 AM Analysis Method TPHE.MTH
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